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Description

[0001] Fabric items such as clothing, towels, bedding,
etc. can be colored using a variety of different dyes and
dyeing processes. Inaresidential setting, caring for these
dyed fabric items may present consumers with several
challenges. Some dyed fabric items may have excess or
loose dye that can wash off during a normal wash cycle
in a clothes washer and redeposit on other items in the
laundry load or bleed onto differently dyed areas of the
same item, for example. Excess or loose dyes may also
rub off onto the consumer or other surfaces during wear
or use. Sorting the laundry items before washing into
loads of "like color" or washing items separately may ad-
dress some dye transfer concerns, but can be time con-
suming and inefficient for the user. In addition, mistakes
in sorting loads can lead to dye transfer which cannot be
easily removed, potentially ruining the item.

[0002] US-A1-2007/0084000 discloses a cycle of op-
eration for a laundry treating appliance, and a laundry
treating appliance, on which the precharacterizing por-
tions of the independent claims are based. It discloses
alternating the speed of rotation of the automatic washer
wash basket from a low spin speed to a high spin speed
and applying a concentrated solution to the textiles when
the wash basket is spinning at the low spin speed. Chem-
icals for producing wash chemistry are supplied into a
space between the tub and the wash basket so that they
pass to the sump region of the tub before being mixed
with water and then being supplied in a recirculation sys-
tem to the wash basket. US-A1-2007/0283508 discloses
an automatic washing machine in which a pre-wash step
can comprise recirculating a first volume of liquid be-
tween the tub and the drum without submerging a portion
of the drum in the liquid, and rotating the drum.

[0003] According to an aspect of the invention, as de-
fined by claim 1, a cycle of operation for a laundry treating
appliance having a tub and a rotatable, perforated drum
located within the tub and operably coupled with a motor
for rotating the drum, the drum at least partially defining
a treating chamber for receiving laundry for treatment
according to a cycle of operation comprises a pre-wash
phase and a main wash phase. The pre-wash phase in-
cludes rotating the drum to impart a centrifugal force to
the laundry sufficient to distribute the laundry about the
periphery of the drum to form an annulus of laundry within
the treating chamber and supplying a treating chemistry
comprising at least one substance other than water to
the tub via the drum by supplying the treating chemistry
through a center of the annulus of laundry such that the
treating chemistry bypasses the laundry and flows
through the perforations in the drum into the tub.
[0004] The cycle of operation may further comprise
wetting the laundry with water prior to forming the annulus
of laundry. Rotating the drum to impart a centrifugal force
may comprise rotating the drum at a satellizing speed.
The supplying the treating chemistry may occur when a
speed of rotation of the drum satisfies a predetermined
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threshold less than the satellizing speed. The drum may
further comprise an impeller inside the drum and mount-
ed on a rotational axis of the drum and the supplying of
the treating chemistry to the tub comprises supplying the
treating chemistry onto the impeller.

[0005] The supplying of the liquid to the tub may be
contemporaneous with or after the supplying of the treat-
ing chemistry. The cycle of operation may further com-
prise rotating the drum to redistribute the laundry in the
drum from the annulus after the supplying of the treating
chemistry to the tub. Rotating the drum to redistribute the
laundry may comprise alternately turning the motor on
and off or reversing a direction of rotation of the drum.
The cycle of operation may further comprise mixing the
mixture of liquid and the treating chemistry prior to sup-
plying the mixture onto the laundry. The mixing may com-
prise supplying water to a first predetermined liquid level
in the tub and rotating the drum to a predetermined speed
to agitate the mixture of liquid and the treating chemistry
in the tub.

[0006] The supplying of the mixture onto the laundry
may comprise wetting a portion of the laundry adjacent
a side wall of the drum. The wetting a portion of the laun-
dry may comprise rotating the drum at a predetermined
speed to draw the mixture up the side wall of the drum.
[0007] Anotheraspect of the invention provides a laun-
dry treating appliance as defined by claim 2.

[0008] The liquid supply system may be controlled to
wet the laundry with water prior to forming the annulus
of laundry. The drum may further comprise an impeller
inside the drum and mounted on a rotational axis of the
drum configured to direct treating chemistry dispensed
onto the impeller to the drum.

[0009] The impeller may comprise a plurality of aper-
tures, wherein treating chemistry dispensed onto the im-
peller flows through the apertures to the drum. The dis-
pensing system may comprise at least one sprayer con-
figured to spray the treating chemistry into the center of
the annulus of the laundry.

[0010] Controlling the motor to rotate the drum to im-
part a centrifugal force may comprise rotating the drum
at a satellizing speed. The supplying the treating chem-
istry may occur when a speed of rotation of the drum
satisfies a predetermined threshold less than the satel-
lizing speed.

[0011] The dispensing system may be controlled to
supply the liquid to the tub contemporaneously with or
after the supplying the treating chemistry. The laundry
treating appliance may be adapted to control the motor
to rotate the drum to redistribute the laundry in the drum
from the annulus after the supplying the treating chem-
istry to the tub. Controlling the motor to rotate the drum
to redistribute the laundry comprises alternately turning
the motor on and off or reversing a direction of rotation
of the drum.

[0012] Controlling the liquid supply system to supply
liquid to the tub to form a mixture of the liquid and the
treating chemistry may comprise supplying liquid to a first
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liquid level in the tub. The laundry treating appliance may
be adapted to control the motor to rotate the drum to a
predetermined speed to agitate the mixture of liquid and
the treating chemistry in the tub.

[0013] Controlling the recirculation system to supply
the mixture in the tub onto the laundry may comprise
wetting a portion of the laundry adjacent a side wall of
the drum. Wetting a portion of the laundry may comprise
controlling the motor to rotate the drum at a predeter-
mined speed to draw the mixture up the side wall of the
drum.

[0014] The treating chemistry may comprise a dye ab-
sorber, a dye fixative, a fabric softener or combinations
thereof.

[0015] The present invention will be further described
by way of example with reference to the accompanying
drawings in which:-

Figure 1 is a flow chart illustrating a wash cycle for
inhibiting dye transfer according to an embodiment
of the invention.

Figures 2A and 2B are cross-section, schematic side
views of a vertical axis clothes washer according to
an embodiment of the invention.

Figure 3 is a schematic representation of a controller
for controlling the operation of one or more compo-
nents of the clothes washer of Figures 2A and 2B
according to an embodiment of the invention.
Figure 4 is a flow chart illustrating a method for sup-
plying a treating chemistry according to an embodi-
ment of the invention.

Figure 5 is a flow chart illustrating a method for sup-
plying a treating chemistry, such as a dye fixative,
according to an embodiment of the invention.
Figures 6A, 6B and 6C are cross-section, schematic
side views of a clothes washer illustrating a method
for wetting a laundry load according to an embodi-
ment of the invention.

Figure 7 is a flow chart illustrating a method for sup-
plying a treating chemistry to a laundry item accord-
ing to an embodiment of the invention.

Figure 8 is a flow chart illustrating methods for im-
plementing an intermediate phase according to an
embodiment of the invention.

Figure 9 is a flow chart illustrating a method for im-
plementing a rinse phase according to an embodi-
ment of the invention.

Figure 10 is a cross-section, schematic side view of
a horizontal axis clothes washer according to an em-
bodiment of the invention.

Figure 11 is a flow chartillustrating a method for sup-
plying a treating chemistry according to an embodi-
ment of the invention.

Figure 12 is a graph representing change in concen-
tration of a dye fixative over time according to an
embodiment of the invention.

Figure 13 is a flow chart illustrating a method for de-
termining an amount of dye absorber to supply dur-
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ing a cycle of operation according to an embodiment
of the invention.

Figure 14 is a representative absorbance spectrum
for a dye absorber in the presence and absence of
a dye according to an embodiment of the invention.
Figure 15 is a flow chart illustrating a method for re-
moving dye according to an embodiment of the in-
vention.

Figure 16 is a flow chart illustrating a method for in-
hibiting dye transfer during a cycle of operation ac-
cording to an embodiment of the invention.

Figure 17A is a flow chart illustrating a method for
supplying a dye fixative to a laundry load according
to an embodiment of the invention.

Figure 17B is a flow chart illustrating a method for
supplying a dye fixative to a laundry load according
to an embodiment of the invention.

Figure 18 is a flow chartillustrating a method for sup-
plying a dye fixative to a laundry load according to
an embodiment of the invention.

Figure 19is a flow chartillustrating a method of treat-
ing a surface of a laundry item according to an em-
bodiment of the invention.

Figure 20 is a flow chartillustrating a method for treat-
ing a new laundry item according to an embodiment
of the invention.

Figure 21is a flow chartillustrating a method for treat-
ing a new laundry item according to an embodiment
of the invention.

Figure 22 is a flow chartillustrating a method for treat-
ing a new laundry item according to an embodiment
of the invention.

Figure 23 is a schematic view of a clothes dryer.
Figure 24 is a schematic view of a controller of the
clothes dryer of Figure 23.

Figure 25is aflow chart illustrating a method for com-
municating dye transfer information between a
clothes washer and a clothes dryer according to an
embodiment of the invention.

Figure 26 is aflow chart illustrating a method for com-
municating dye transfer information between a
clothes washer and a clothes dryer according to an
embodiment of the invention.

Figure 27 is a flow chart illustrating a method for in-
hibiting dye transfer in a wash cycle according to an
embodiment of the invention.

Figure 28 is a flow chart illustrating a method for re-
moving dye fixative from a laundry item according to
an embodiment of the invention.

Figure 29 is a cross-section, schematic side view of
a vertical axis clothes washer according to an em-
bodiment of the invention.

Figure 30 is a flow chart illustrating a color care cycle
of operation according to an embodiment of the in-
vention.

Figure 31 illustrates a process for supplying a treat-
ing chemistry according to an embodiment of the in-
vention.
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Figures 32A and 32B illustrate graphs representative
of a change in the liquid level in a sump of a clothes
washer over time during a recirculation process ac-
cording to an embodiment of the invention.

Figure 33 illustrates a graph representative of a
change in a liquid level in a sump of clothes washer
during an adaptive fill and recirculation process ac-
cording to an embodiment of the invention.

Figure 34 illustrates a cross-section, schematic side
view of a horizontal axis clothes washer according
to an embodiment of the invention.

Figure 35 illustrates a process for supplying a treat-
ing chemistry according to an embodiment of the in-
vention.

Figure 36 is a cross-section, schematic side view of
a vertical axis clothes washer according to an em-
bodiment of the invention.

Figure 37 is a schematic representation of a control-
ler for controlling the operation of one or more com-
ponents of the clothes washer of Figure 36 according
to an embodiment of the invention.

Figure 38 is a flow chart illustrating a cycle of oper-
ation for dispensing a treating chemistry in a pre-
wash phase according to an embodiment of the in-
vention.

Figure 39 is a cross-section, schematic side view of
a vertical axis clothes washer in which a treating
chemistry is dispensed according to an embodiment
of the invention.

Figure 40 is a top-down, schematic view of a vertical
axis clothes washer in which a treating chemistry is
dispensed according to an embodiment of the oper-
ation.

Figure 41 is a flow chart illustrating a method for im-
plementing a pre-wash phase according to an em-
bodiment of the invention.

[0016] The embodiments of the invention relate to
methods and compositions for inhibiting undesired dye
transfer between fabric items of a laundry load during
treatmentin a laundry treating appliance. As used herein,
dye transfer is used to refer to the broader phenomenon
of the transfer of a dye from one area of a fabric item to
an adjacent area of the same fabric item that is not dyed
with the transferring dye and/or a different fabric item or
surface. Dye transfer may occur through direct physical
contact between the dyed item and another surface or
as aresult of the dye moving away from the fabric surface
and into solution with a solvent in contact with the fabric
surface. Once the dye has distributed into solution
(through suspension, dispersion or solubilization), the
dye may deposit onto other surfaces, including other fab-
ric items, also in contact with the solution. Dye bleeding
is another term of art which, as used herein, refers to the
partitioning of a dye from the surface of a fabric into so-
lution or onto a differently dyed area of the same fabric.
Dye transfer, as used herein, is meant to be generic to
all manner in which dye may move between fabric items
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or within the same fabric item. In that sense, dye bleeding
is one type of dye transfer. As used herein, partition is
used as the general term to encompass several phenom-
enaincluding the distribution of a substance between two
immiscible or slightly immiscible phases based on the
relative solubility of the substance within the two phases
and the sorption and desorption of a substance between
a solid phase and a surrounding medium or between two
solid phases. The term sorption refers to either absorp-
tion in which a substance distributes within the solid
phase or adsorption, the process by which a substance
distributes at the surface of a solid phase.

[0017] Dye transfer between fabric items during laun-
deringin aresidential settingmay ruinitemsin the laundry
load to the dissatisfaction of the consumer. One manner
in which dye transfer during a laundry treating cycle of
operation in a clothes washer has been addressed is by
separating or sorting laundry loads based on the color of
the items to be washed. For example, typically, clothes
washers and laundry detergents instruct consumers to
sortloads and wash items with "like colors," and consum-
ers may further be instructed to sort laundry into a jeans
load, a whites load and a darks load. Sorting laundry in
this manner may be cumbersome for the consumer and
a mistake during sorting, such as accidentally washing
ared sock with a load of whites, may resultin undesirable
dye transfer between the red sock and the whites, effec-
tively ruining the whites for the consumer. In addition,
sorting loads may be inefficient as a consumer either has
to wait until enough items of a single type are ready for
laundering or run multiple cycles with smaller loads as
items become ready for laundering, with the latter typi-
cally leading to more overall water and energy usage.
[0018] Textile producers have developed procedures
and chemistries for addressing dye bleeding and wash
fastness of colors during manufacturing that may address
dye transfer issues in the subsequent use of the textile
and care of the fabric item made from the dyed textile.
For example, additional washes and rinses can be in-
cluded in the dyeing process by the fabric maker to re-
move excess or loosely bound dyes from the fabric. In
addition, certain treating chemistries may be added to
the washes and rinses to facilitate removal of excess or
loose dyes from the fabric. The dyed fabric can also be
treated with a fabric finish to minimize dye bleeding and
increase wash fastness. However, the use and quality of
the processes used by different manufacturers can vary
significantly. In a residential setting, when a consumer
loads a clothes washer for a laundry cycle, the consumer
usually has no way of knowing whether or not the laundry
items have been treated to minimize dye transfer during
a laundry cycle and what the risks of dye transfer are.
[0019] In an industrial setting the variables of fabric
type, dye, and uniformity of material are known, control-
led variables that may be used to determine what proc-
esses to implement to minimize dye bleeding. In a resi-
dential setting, these variables are typically not known
and/or controllable. A consumer-loaded clothes washer
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is not a controlled setting: the load is likely to be mixture
of different fabrics and or colors, with the exact make-up
unknown to the washer. A single garment may have mul-
tiple different fabric types and/or dyes. A consumer may
sort the laundry load based on color, but mix different
fabric types, or sort the load based on fabric type, but
different dyes may be present. A consumer is further un-
likely to be aware of whether dye transfer is an issue of
concern or whether the items of the laundry load have
been treated so as to minimize dye transfer or the quality
of such treatments. Thus, both the design and implemen-
tation of processes and chemistries for minimizing dye
transfer in a residential setting faces many challenges
that are not relevant to an industrial setting.

[0020] The methods and chemistries described herein
are provided for facilitating laundering of mixed or un-
sorted loads of laundry, i.e. loads that include multiple
dye types and/or fabrics, including different fiber types,
fabric construction and fabric finishes, in a domestic
clothes washer and clothes dryer. The methods and
chemistries described herein may be used to inhibit dye
transfer from one fabric item to another fabric item during
a laundry cycle such that unsorted loads may be laun-
dered with minimal or no dye transfer between items.
Inhibiting dye transfer may include inhibiting partitioning
of the dye away from the fabric surface and/or inhibiting
redistribution of the dye onto another fabric surface. In
addition, the methods and chemistries described herein
may also minimize dye transfer from one fabric item to
another surface which may come into contact with the
fabric item. It will be understood that unless stated to the
contrary, the methods and chemistries described herein
may be utilized interchangeably even when not explicitly
described as such.

[0021] A brief description of the types of chemistries
that may be used to facilitate inhibiting dye transfer and
the more commonly used types of dyes may be useful
here.

[0022] As used herein a dye transfer inhibitor or dye
transfer inhibiting agent is used to refer to any substance
that inhibits dye transfer. The two main groups of dye
inhibitors include dye absorbers and dye fixatives. Dye
fixatives are generally molecules that preferentially par-
tition from solution onto a fabric surface. Most fixatives
are high molecular weight polymers having repeating
monomers of either a cationic or anionic functional group
so as to aid in favorable partition onto fabrics through
favorable electrostatic interactions at multiple regions
within a fixative molecule and charged (ionizable) fibers
and because large molecules have entropic restraints
which inhibit large molecules from remaining dissolved
in an aqueous solution. Dye fixatives may interact with
the fabric surface and form a polymeric film or layer that
inhibits dyes from partitioning away from the fabric sur-
face into solution.

[0023] Dye absorbers are generally molecules that
preferentially interact with dye molecules either through
electrostatic interactions or hydrophobic forces (e.g. mi-
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celle formation) to attract dye molecules and suspend
the dye molecules in aqueous solution, thus inhibiting
transfer of the dye molecules to another fabric surface.
Because most ionic dyes are anionic in nature, dye ab-
sorbers that work through electrostatic interactions are
designed to be cationic in nature in their active state -
typically molecules comprising quaternary or polyamine
groups or aromatic pyridine groups. Typically these cat-
ionic polymers are smaller in molecular size compared
to dye fixatives to allow them to remain suspended in
solution. In addition, surfactants above the critical micelle
concentration (CMC) may self-assemble into a micelle
structure having a hydrophobic core which can act as a
dye absorber by trapping and suspending dye in solution.
While surfactant micelles generally work as dye absorb-
ersforall dyetypes, they are one of the few dye absorbers
that complex and suspend nonionic disperse dyes. Dye
absorbers can also be from the group of molecules that
form host-guest complexes with hydrophobic molecules,
such as cyclodextrin, for example. In general, once the
dye absorbers interact with the dye molecules, the dye
absorber-dye molecule complex remains suspended in
solution. In addition to complexing with dyes in solution,
dye absorbers may also preferentially remove loosely
held dyes from fabric surfaces and keep them suspended
in solution.

[0024] There are several different types of dyes that
are commonly used in dyeing clothing and other laundry
items that vary depending on the type of fiber being dyed.
Vat and sulfur dyes are non-polar, water insoluble pig-
ments with no affinity towards the fabric fiber, and are
commonly used in dyeing jeans and towels. Vatting is a
process by which the solubilized dye enters the cotton
and viscose fibers of the fabric and subsequent oxidation
causes the dye to become insoluble in water. Indigo is
one of the most common vat dyes currently used. Vat
dyes may present the consumer with several challenges
in caring for items dyed with vat dyes. Improper treatment
by the textile manufacturer, such as failure to remove
excess or free dye or improper oxidation, which may re-
sult in dyes that are not fixed to the fabric, may lead to
dye transfer in the form of run-off or bleeding of the dye
during washing or when wetted and may also result in
poor rubbing fastness (i.e. dye may transfer to other sur-
faces, such as other clothing, furniture or the consumer
that the dyed fabric comes into contact with). In addition,
washing of the fabric at high alkalinity may promote re-
moval of dye from the fabric. Sulfur dyes are another
example of vat dyes in which the dye is solubilized, in
this example by reduction in sodium sulfide, and subse-
quent oxidation renders the sulfur dye insoluble. Sulfur
black is an example of commonly used vat dye. Loose
vat dyes would be dyes that are either unoxidized or
present on the surface of the fabrics. Unoxidized vat dyes
are anionic in nature and typically easily partition from
cotton fabrics into an aqueous solution based on their
small size and polar nature.

[0025] Disperse dyes are neutraldyes and are typically
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used for dyeing polyester and acetate fabrics. Disperse
dyes are slightly water soluble dyes that diffuse from so-
lution into the fibers and remain preferentially dispersed
within the fibers due to hydrophobic interactions between
the fibers and the dye. Dispersing agents are utilized to
facilitate dispersion of the dye in the dye bath for dyeing
the fabric. In general, and all else being equal, the greater
the molecular weight of the disperse dye, the higher the
wash or color fastness of the dye. As used herein, the
term wash fastness is a descriptive term that refers to
the extent to which a dye is retained by the fabric during
treatment of the dyed fabric in a clothes washer. For ex-
ample, a high degree of wash fastness refers to a dye
that is primarily retained by the fabric and does not bleed
or otherwise transfer during treatment in the clothes
washer; a low degree or no wash fastness refers to a dye
that is not retained by the fabric and bleeds or otherwise
transfers during treatment. Typically, only excess or over-
dyed fabric presents a dye bleeding challenge during
treatment in a clothes washer. In the case of polyester,
only excess dye molecules that are not associated with
the fabric fibers present a potential dye bleeding problem
because the rest of the dye molecules are locked within
the polyester matrix of the fabric, at least below the glass
transition temperature of the polyester. A loose disperse
dye is typically a dye that has not entered the crystalline
matrix of the polyester.

[0026] Direct dyes are anionic dyes that typically in-
clude a sulfonate group and are used to dye cotton fibers.
Direct dyes interact with cotton fibers primarily through
cumulative London or van der Waal’s dispersion forces
and hydrophobic forces. Cotton dyed with direct dyes are
often treated with post-processing techniques such as
treatment with a dye fixative or treatment to remove
loosely attached dye to address dye bleeding and wash
fastness. The anionic (e.g. sulfonate) group of direct dyes
has a small cationic counterion (typically sodium) and if
dye exhaustion is not done well, the sodium ion can dis-
sociate from the dye in an aqueous wash solution, re-
sulting in the direct dye being deprotonated and hence
hydrophilic, which can lead to bleeding in an aqueous
wash liquor. In addition, certain types of surfactants may
interrupt the interaction between the cotton fibers and
the dye molecules, which may lead to an increase in dye
bleeding. In addition, because the interaction between
direct dyes and cotton is based on non-permanent, weak
molecular interactions, water and mechanical action may
also increase dye bleeding. Loose direct dyes are typi-
cally dyes that are not exhausted well with NaCl (sug-
gesting there are dissociable Na counter-ions left) or not
rinsed off well.

[0027] Acid dyes are anionic dyes that include a sul-
fonate group, similar to direct dyes, but are typically
smaller than direct dyes. Acid dyes are usually used to
dye nylon, wool and silk fibers, with the negatively
charged sulfonate group of the dye interacting with the
positively charged amide in the nylon at a low pH where
the amide group in nylon is in a protonated form. Typi-
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cally, nylon is heated above its glass transition temper-
ature (about 40 °C for Nylon 6.6.) to promote penetration
of the acid dye molecules into the fabric during dyeing.
The nylon is cooled at the end of the dyeing process to
lock the dyes within the nylon. Even though the interac-
tion between the dye and the fiber is an electrostatic in-
teraction, the crystalline nylon matrix may prevent dye
bleeding of adhered dye molecules, even during a sub-
sequent increase in pH (e.g. during laundering). Howev-
er, there is the potential for over-dyeing of the nylon after
the cationic nylon fiber sites are exhausted. In addition,
dyed nylon may have lower wash fastness in the pres-
ence of certain surfactants, such as alinear alkylbenzene
sulfonates (LAS), which has a similar sulfonate group to
the dye molecules, and is more surface active than the
acid dye and some other types of surfactants and thus
may have a greater potential to displace loose dyes from
the nylon surface. A loose acid dye is typically a dye that
has not entered the crystalline matrix of the nylon.
[0028] Reactive dyes are dyes that covalently bond to
fabric fibers through reactive sites on the fibers, the most
common being cotton fibers. Once the dye molecule re-
acts with the cotton fiber, the dye is completely wash fast.
However, during the dyeing process, competing reac-
tions may resultin hydrolysis of the dye molecule reactive
group, leaving a dye molecule that may interact with and
be carried by the cotton fibers, but is no longer capable
of covalently bonding with the fibers. Failure to adequate-
ly remove un-reacted dyes from the cotton fiber matrix
may result in loose dye molecules that may bleed in a
subsequent laundry process.

[0029] Referring now to Figure 1, an exemplary meth-
od for treating a laundry load according to a dye transfer
inhibition wash cycle 10 is illustrated. While the methods
described herein will be discussed in the context of a
mixed load of laundry, i.e. an unsorted load of laundry
that is not uniform in at least one of fabric type and fabric
dye color, it will be understood that it is within the scope
of the invention for the methods to also be used with
sorted laundry loads. In addition, it will be understood
that the sequence of steps depicted is for illustrative pur-
poses only, and is not meant to limit the methods de-
scribed herein in any way as it is understood that the
steps may proceed in a different logical order, additional
or intervening steps may be included, or described steps
may be divided into multiple steps, without detracting
from the invention. Furthermore, while the wash cycle 10
is described in the context of inhibiting dye transfer, it will
be understood that individual phases of the wash cycle
10 and the additional methods described herein may also
be used for additional purposes, such as facilitating dis-
tribution of a treating chemistry, for example.

[0030] As used herein, the term wash liquid refers to
acombination of water and atleast one treating chemistry
for providing detergency to lift soils from the laundry, and
may also include other treating chemistries. Laundry soils
may refer to dirt, oils, and stains, such as may be caused
by food, dyes, beverages, environmental soil, or bodily
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fluids, for example. The term rinse liquid or rinse water
refers toany liquid used torinse away a treating chemistry
and may include water with one or more treating chem-
istries or just water. The wash liquid may be just water,
in which case it may be referred to as a rinse water or
water. The termtreating liquid is ageneric term thatrefers
to a combination of water and at least one treating chem-
istry, which may refer to a wash liquid, a rinse liquid or
any other liquid having at least one treating chemistry.
The terms recirculated liquid and recirculated water refer
to water or a combination of water and one or more treat-
ing agents that is pumped from a collection area and re-
applied to the laundry, with or without the addition of ad-
ditional water from the household water supply. As used
herein, the term liquid is generic, and includes all types
of liquid, including without limitation wash liquid, rinse
liquid, rinse water, water, recirculated liquid, etc.

[0031] Supplying or applying liquid to the laundry may
be done in any desired manner, such as, without limita-
tion, directly and/or indirectly, and may be done as pour-
ing, spraying or misting. The supplying of liquid will typ-
ically be into the treating chamber in which the laundry
is located from a water supply or dispenser and/or sup-
plying a water or a treating chemistry to a collection area
from which the liquid is then pumped and either sprayed
or misted into the treating chamber. In addition, when
laundry is located within a rotatable drum within a tub,
supplying or applying a liquid may also include supplying
liquid to the tub and rotating the drum such that the laun-
dry within the drum rotates through the liquid in the tub.
[0032] The dye transfer prevention wash cycle 10 may
begin with an optional pre-wetting phase 12 in which the
laundry may be pre-wetted with a liquid. A pre-wash
phase 14 may include treating the laundry load with a
treating chemistry, an exemplary embodiment of which
includes a dye fixative. A main wash phase 16 may in-
clude washing the laundry with a detergent-based laun-
dry composition and optionally treating the laundry with
an additional treating chemistry, such as a dye absorber.
At rinse phase 18 the laundry load may be treated with
a fabric softener and additional dye absorber followed by
an extraction phase at 20, which may include spinning
the laundry at high speeds to remove extraneous liquid
from the laundry load. The wash cycle 10 may also in-
clude an optional laundry load detection phase 22.
[0033] The pre-wetting phase 12 may include wetting
the laundry load with a limited amount of liquid before
applying a treating chemistry at 14. The liquid may be
any treating liquid or water from the water supply without
any additional substances added to the water. While the
pre-wetting phase 12is generally described in the context
of pre-wetting with water without any additional substanc-
es added to the water by the clothes washer, it will be
understood that the pre-wetting phase 12 may be imple-
mented in a similar manner with a treating liquid including
a treating chemistry.

[0034] The liquid may be applied to the laundry at a
predetermined rate for a predetermined period of time
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while the laundry is being rotated within the treating
chamber. Liquid may be added during the pre-wetting
phase 12 to wet the laundry to promote distribution of the
treating chemistry in the subsequent pre-wash phase 14
without adding too much liquid such that dye transfer
occurs. In one example, the liquid supplied during the
pre-wetting phase 12 may be just water; in another ex-
ample, the liquid may include an emulsion to make the
surface of the laundry hydrophobic to facilitate distribu-
tion of a subsequently supplied treating chemistry, such
as a dye fixative. In addition, the pre-wetting phase 12
may be used in a similar manner to pre-wet the laundry
prior to the main wash phase 16 if there is no pre-wash
phase 14. If too much liquid is added, loose dye may
partition into the liquid and may transfer to other items in
the load as the liquid distributes through the load. If too
much liquid is added, whether the laundry is saturated
or not, the liquid with the loose dyes may also run off of
one laundry item to another and effect dye transfer.
Therefore, the pre-wetting phase 12 is not intended to
saturate the laundry or have liquid run off. If the load is
agitated or spun at too high of a speed, such as speeds
corresponding to a force of 1 G for that particular drum,
dye transfer could occur between laundry items.

[0035] In addition, while the laundry may be rotated or
re-oriented during the pre-wetting phase 12 to distribute
the liquid added during the pre-wetting phase 12, too
much agitation of the laundry or spinning the laundry at
too high of a speed may facilitate dye transfer between
laundry items. While not meant to be limited by any the-
ory, it is believed that pre-wetting the laundry with liquid
prior to the application of the dye fixative may facilitate
more uniform distribution of the dye fixative on the fabrics
by lowering interfacial driving forces and reducing a rate
of fabric penetration and/or a rate of attachment of the
dye fixative. The pre-wetting may also facilitate the dis-
tribution of additional treating chemistries other than dye
fixatives, such as a laundry detergent or fabric softener,
for example.

[0036] Duringthe pre-wetting phase 12, the drylaundry
(i.e. laundry that has not been previously wet by the
clothes washer during the present cycle of operation)
may be wet with liquid while the laundry is rotating at a
low speed, passing through a fogging or misting spray
nozzle, as will be described in more detail below. Exem-
plary rotation speeds include 20-60 rpm, but preferably
may be within the range of 20-30 rpm. As used herein,
the terms mist and fog are interchangeable and refer to
a phenomenon in which liquid is sprayed in droplets hav-
ing a diameter and spray rate at which the droplets will
be temporarily suspended in air until they collide or con-
dense on a surface, coalesce to form water droplets that
are too larger to remain suspended in air and fall due to
gravity, or evaporate to form a vapor. The spray nozzle
may be configured to spray the mist as fine droplets, on
the order of 10 to 100 microns in diameter, which become
suspended in air and remain suspended in air as the
droplets slowly settle onto the laundry load. The spray
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nozzle may be configured to use very little liquid, for ex-
ample, less than 500 mL/min., such that the mist that
settles on the laundry is absorbed onto the surface of the
laundry that it comes into contact with, but the volume of
liquid is not such that the liquid "runs off the laundry. The
liquid may be sprayed onto the laundry during the pre-
wetting phase 12 while the laundry is rotating at a similar
speed to the speed the drum rotates during the pre-wash
phase 14 such that generally the same areas of the laun-
dry wet during the pre-wetting phase 12 may also be wet
during the pre-wash phase 14. It has been found that
wetting the laundry in this manner with very little liquid
improves the distribution of a treating chemistry, such as
a dye fixative, that may be supplied in the subsequent
phase, such as the pre-wash phase 14, or the main wash
phase 16 if there is not a pre-wash phase, by a measur-
able amount.

[0037] While the pre-wash phase 14 is described as
being subsequent to the pre-wetting phase 12, it will be
understood that the pre-wash phase 14 may occur con-
temporaneously with the pre-wetting phase, meaning the
pre-wetting phase 12 and the pre-wash phase 14 may
occur over the same period of time or at least partially
overlap. In one example, the pre-wash phase 14 may be
initiated at some delayed time after a start of the pre-
wetting phase 12 such that the pre-wash phase 14 occurs
during at least a portion of the same time as the pre-
wetting phase 12. In another example, the pre-wetting
phase 12 and pre-wash phase 14 may be alternately re-
peated two or more times before proceeding to the next
phase in the cycle.

[0038] Figure 2A illustrates a laundry treating appli-
ance in the form of a vertical axis clothes washer 50 which
may be used to implement a cycle of operation, such as
the dye transfer prevention wash cycle 10. While the em-
bodiments of the invention are described in the context
of a clothes washer, it will be understood that many of
the embodiments are applicable to any laundry treating
appliance, such as a clothes dryer or combination clothes
washer/dryer, for distributing a treating chemistry and in-
hibiting dye transfer.

[0039] The clothes washer 50 includes a cabinet or
housing 52 and an imperforate tub 54 that defines an
interior 56 of the washing machine 50. A sump 58 may
be in fluid communication with the interior 56 of the tub
54. A perforated wash basket or drum 60 may be located
within the interior 56 and rotatable relative to the tub 54
and may define a laundry treating chamber 62 for receiv-
ing a laundry load. Rotation of the drum 60 may be con-
sidered asrotation of any items located within the treating
chamber 62. The drum 60 may include a plurality of per-
forations or apertures (not shown) such that liquid sup-
plied to the drum 60 may flow through the perforations
to the tub 54. An agitator or clothes mover 64 may be
located within the laundry treating chamber 62 and ro-
tatable relative to and/or with the drum 60. While the em-
bodiments of the invention are described in the context
of a clothes washer having a rotatable drum located with-
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in a tub, it will be understood that the embodiments may
also be used in a clothes washer which has an imperfo-
rate drum without a tub.

[0040] The drum 60 and/or the clothes mover 64 may
be driven by an electrical motor 66, which may or may
not include a gear case, operably connected to the drum
60 and/or the clothes mover 64. The clothes mover 64
may be commonly oscillated or rotated about its axis of
rotation during a cycle of operation in order to provide
movement to the fabric load contained within the laundry
treating chamber 62. The drum 60 may be rotated at high
speed to centrifugally extract liquid from the fabric load
and to discharge it from the drum 60. The top of the hous-
ing 52 may include a selectively openable lid 68 to provide
access into the laundry treating chamber 62 through an
open top of the drum 60.

[0041] Still referring to Figure 2A, a spraying system
70 may be provided to spray liquid, such as water or a
combination of water and one or more treating chemis-
tries into the open top of the drum 60 and onto laundry
placed within the laundry treating chamber 62. Non-lim-
iting examples of treating chemistries that may be dis-
pensed by the dispensing system during a cycle of op-
eration include one or more of the following: water, sur-
factants, detergents, enzymes, fragrances, stiffness/siz-
ing agents, wrinkle releasers/reducers, softeners, anti-
static or electrostatic agents, stain repellants, water re-
pellants, energy reduction/extraction aids, antibacterial
agents, medicinal agents, vitamins, moisturizers, shrink-
age inhibitors, dye fixatives, dye absorbers, bleaches and
combinations thereof.

[0042] The spraying system 70 may be coupled with a
treating chemistry dispensing system (not shown) to sup-
ply the treating chemistry alone or mixed with water from
the water supply 72 to the laundry. The dispensing sys-
tem may include a dispenser which may be a single use
dispenser, a bulk dispenser or a combination of a single
use and bulk dispenser. Non-limiting examples of suita-
ble dispensers are disclosed in U.S. Patent. No.
8,196,441 to Hendrickson et al., issued June 12, 2012,
entitled "Household Cleaning Appliance with a Dispens-
ing System Operable Between a Single Use Dispensing
System and a Bulk Dispensing System," U.S. Patent No.
8,388,695 to Hendrickson et al., issued March 5, 2013,
entitled "Apparatus and Method for Controlling Launder-
ing Cycle by Sensing Wash Aid Concentration," U.S. Pat-
ent No. 8,397,328 to Hendrickson et al., issued March
19, 2013, entitled "Apparatus and Method for Controlling
Concentration of Wash Aid in Wash Liquid," U.S. Pub.
No. 2010/0000581 to Doyle et al., filed July 1, 2008, en-
titled "Water Flow Paths in a Household Cleaning Appli-
ance with Single Use and Bulk Dispensing," U.S. Pub.
No. 2010/0000264 to Luckman et al., filed July 1, 2008,
entitled "Method for Converting a Household Cleaning
Appliance with a Non-Bulk Dispensing System to a
Household Cleaning Appliance with a Bulk Dispensing
System," U.S. Patent No. 8,397,544 to Hendrickson, is-
sued March 19, 2013, entitled "Household Cleaning Ap-
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pliance with a Single Water Flow Path for Both Non-Bulk
and Bulk Dispensing," and U.S. Patent No. 8,438,881,
issued May 14, 2013, entitled "Method and Apparatus
for Dispensing Treating Chemistry in a Laundry Treating
Appliance".

[0043] The dispensing system may also include a sys-
tem for determining information related to the treating
chemistry supplied to the dispensing system and com-
municating the information with the controller 82. In one
example, information related to the treating chemistry
may be determined directly using one or more sensors,
non-limiting examples of which include a chemical sen-
sor, a pH sensor, or a UV/VIS absorbance or fluores-
cence sensor. In another example, information related
to the treating chemistry may be carried by a container
storing the treating chemistry that may be communicated
wirelessly with the clothes washer controller 82 (e.g.
through an RFID system) or through a hard-wire connec-
tion. In another example, the clothes washer may include
an optical-based communication system, such as a bar
code reader and bar code for communicating information
related to the treating chemistry. Non-limiting examples
of information related to the treating chemistry that may
be supplied to the controller 82 include an identity or char-
acteristic of the treating chemistry or one or more com-
ponents of the treating chemistry; dosage information,
such as concentration or amount; dispensing informa-
tion, such as an amount, concentration, time to dispense,
or a number of times to dispense; and cycle usage infor-
mation, such as what cycle, phase or stage to dispense
the treating chemistry. In yet another example, the user
may enter information related to the treating chemistry
using the user interface 84. The exact manner by which
information related to the treating chemistry supplied to
the dispensing system is provided to the controller 82 is
not germane to the embodiments of the invention.
[0044] The spraying system 70 may be configured to
supply water directly from a household water supply 72
and/or from the tub 54 and spray it onto the laundry
through a sprayer 74. The spraying system 70 may also
be configured to recirculate wash water from the tub 54,
including the sump 58, and spray it onto the laundry. The
spraying system 70 may also include additional sprayers
and other components to supply liquid to one or more
additional locations, such as a portion of the interior 56
between the drum 60 and the tub 54, an exterior surface
of the drum 56, an interior surface of the drum 56 and an
internal surface of the tub 54. The nature of the spraying
system is not germane to the invention, and thus any
suitable spraying system may be used with the laundry
treating appliance 50.

[0045] A pump 76 may be housed below the tub 54.
The pump 76 may have an inlet fluidly coupled to the
sump 58 and an outlet configured to fluidly couple to ei-
ther or both a household drain 78 or a recirculation con-
duit 80. In this configuration, the pump 76 may be used
to drain or recirculate liquid in the sump 58, which is in-
itially sprayed into the treating chamber 62, flows through
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the drum 60, and then into the sump 58. Alternatively,
two separate pumps may be used instead of the single
pump as previously described.

[0046] The washing machine 50 also includes a control
system for controlling the operation of the washing ma-
chine 50 to implement one or more cycles of operation.
The control system may include a controller 82 located
within the cabinet 52 and a user interface 84 that is op-
erably coupled with the controller 82. The user interface
82 may include one or more knobs, dials, switches, dis-
plays, touch screens and the like for communicating with
the user, such as to receive input and provide output.
The user may enter different types of information includ-
ing, without limitation, cycle selection and cycle param-
eters, such as cycle options.

[0047] The controller 82 may include the machine con-
troller and any additional controllers provided for control-
ling any of the components of the washing machine 50.
For example, the controller 82 may include the machine
controller and a motor controller. Many known types of
controllers may be used for the controller 82. The specific
type of controller is not germane to the invention. It is
contemplated that the controller 82 is a microprocessor-
based controller that implements control software and
sends/receives one or more electrical signals to/from
each of the various working components to effect the
control software. As an example, proportional control (P),
proportional integral control (Pl), and proportional deriv-
ative control (PD), or a combination thereof, a propor-
tional integral derivative control (PID control), may be
used to control the various components.

[0048] As illustrated in Figure 3, the controller 82 may
be provided with a memory 96 and a central processing
unit (CPU) 98. The memory 96 may be used for storing
the control software that is executed by the CPU 98 in
completing a cycle of operation using the washing ma-
chine 50 and any additional software. Examples, without
limitation, of cycles of operation include: wash, heavy
duty wash, delicate wash, quick wash, pre-wash, refresh,
rinse only, timed wash and any of the cycles of operation
described herein. The memory 96 may also be used to
store information, such as a database or table, and to
store data received from one or more components of the
washing machine 50 that may be communicably coupled
with the controller 82. The database or table may be used
to store the various operating parameters for the one or
more cycles of operation, including factory default values
for the operating parameters and any adjustments to
them by the control system or by user input.

[0049] The controller 82 may be operably coupled with
one or more components of the washing machine 50 for
communicating with and controlling the operation of the
component to complete a cycle of operation. For exam-
ple, the controller 82 may be operably coupled with the
motor 66, the pump 76, the sprayer 74, and any other
additional components that may be present such as a
steam generator, a treating chemistry dispenser, and a
sump heater (not shown) to control the operation of these
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and other components to implement one or more of the
cycles of operation.

[0050] The controller 82 may also be coupled with one
or more sensors 99 provided in one or more of the sys-
tems of the washing machine 50 to receive input from
the sensors 99, which are known in the art and not shown
for simplicity. Non-limiting examples of sensors 99 that
may be communicably coupled with the controller 82 in-
clude: a treating chamber temperature sensor, a mois-
ture sensor, a weight sensor, a chemical sensor, an op-
tical sensor, a conductivity sensor, a turbidity sensor, a
position sensor and a motor torque sensor, which may
be used to determine a variety of system, laundry and
liquid characteristics, such as laundry load inertia or
mass.

[0051] Still referring to Figure 2A, the sprayer 74 may
be controlled during the pre-wetting phase 12 to spray a
mist or fog of water or other treating chemistry into the
treating chamber 62 to wet a load of laundry 86. In a
vertical axis clothes washer, liquid sprayed into the treat-
ing chamber62 will come from above the laundry load 86
through the open top of the drum 60. During spraying,
an exposed, upper surface of the laundry load 86 will be
contacted first by liquid sprayed from the sprayer 74. With
continued spraying from the sprayer 74, liquid may travel
through and around the exposed, upper surface of the
load 86 to other surfaces of the load 86. The exposed,
upper surface of the laundry load 86 may be referred to
as a first strike surface 88 for liquid sprayed from the
sprayer 74.

[0052] The controller 82 may be configured to deter-
mine a dye transfer event. The controller 82 or a com-
munication module located therein or operably coupled
thereto may be configured to output a communication
thatadye transfer event has occurred. For example, such
a communication may be outputted to a dryer. It will be
understood that the communication may be a wireless
communication and/or a hard-wired communication.
[0053] During the pre-wetting phase 12, the laundry
may be rotated while the sprayer 74 sprays water or a
mixture of water and a treating chemistry into the treating
chamber 62 to wet the first strike surface 88. Rotating
the laundry may include rotating the drum 60 or actuating
the clothes mover 64 to move the laundry. It is also within
the scope of the invention for the sprayer 74 to rotate
relative to the laundry. The sprayer 74 may be controlled
so as to wet the first strike surface 88 without over-wetting
the laundry 86 such that the amount of water that travels
from one fabric surface to another is minimized. As de-
scribed above, if too much water is sprayed onto the load
86, loose dye from fabrics forming the load 86 may par-
tition into the water and may transfer to other items in the
load 86. The sprayer 74 may spray the water as a mist
or fog of fine water droplets configured to be suspended
in the air when sprayed and slowly settle down onto the
exposed surface of the laundry, i.e. the first strike surface
88, to facilitate covering all of the first strike surface area
88 while minimizing the volume of water used. For ex-
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ample, as described above, the sprayer 74 may be con-
figured to spray the mist as fine droplets, on the order of
10 to 100 microns in diameter, at a rate less than 500
mL/min., which uses very little water, but enough such
that the mist that settles on the laundry is absorbed onto
the surface of the laundry.

[0054] The application of the liquid during the pre-wet-
ting phase 12 as a mist allows the liquid to be supplied
to the laundry at a volume, droplet size and rate such
that the liquid may be absorbed onto the laundry surface
without running off the surface. If the liquid is sprayed at
a larger volume, droplet size and/or rate, the liquid may
reach the laundry surface at too high a volume and/or
rate to be entirely absorbed by the impacted laundry sur-
face and thus some of the liquid may run off the surface,
potentially transferring dye from the impacted laundry
surface to another surface the liquid run-off comes into
contact with.

[0055] Inone example, an amount of liquid supplied to
the laundry as a mist during the pre-wetting phase 12
may be an amount that wets the laundry to a predeter-
mined remaining moisture content (RMC). As used here-
in, RMC is defined as the ratio of an amount of water in
the fabric in addition to the natural regain moisture of the
fabric to the amount of fabric. The natural regain moisture
of a fabric is based on the natural amount of moisture in
the fabric at dry conditions and is considered zero water
or zero RMC. The RMC for the pre-wetting phase may
range between 5-40% and in an exemplary embodiment
is within the range of 10-20%. It will be understood that
wetting the laundry to a predetermined RMC does not
mean that all fabrics in the load would have to be wet to
the predetermined RMC. In one example, the clothes
washer 50 may determine the load amount and then the
sprayer 74 may be controlled by the controller 82 to spray
an amount of liquid based on a predetermined RMC for
the determined load amount. The amount of laundry may
be determined according to any suitable method, includ-
ing the methods described herein. It will be understood
that the method by which the amount of laundry is deter-
mined is not germane to the embodiments of the inven-
tion.

[0056] The drum 60 may also be rotated to facilitate
even coverage of the first strike surface 88 with the mist
from the sprayer 74. The drum 60 may be rotated at a
relatively low speed, for example, 20-60 rpm or less than
1G, forexample, to avoid agitating the load 86. In addition
to facilitating dye transfer, agitating the laundry load 86
or spinning the laundry load 86 at too high of a speed too
quickly may cause the load items to move relative to one
another within the treating chamber 62 such that a dif-
ferent fabric surface is exposed, which may result in ex-
posing un-wetted laundry as the first strike surface 88
when a treating chemistry is sprayed onto the load 86
during a subsequent phase. Pre-wetting the first strike
surface 88 prior to application of the treating chemistry
facilitates distribution of the treating chemistry through
the laundry load 86. If the treating chemistry is sprayed
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onto a dry fabric surface, the treating chemistry may not
distribute through the load 86 within a reasonable period
of time. In the exemplary embodiment of a dye fixative,
there is typically an electrostatic attraction between the
dye fixative and the fabric substrate which may lead to
localized spots of high concentration of dye fixative where
the dye fixative first comes into contact with the fabric
surface. Pre-wetting the fabric may slow the formation of
electrostatic bonds between the dye fixative and the fab-
ric surface such that the dye fixative may distribute more
readily across the fabric surface.

[0057] Following the pre-wetting of the first strike sur-
face 88 during the pre-wetting phase 12 and the subse-
quent wetting of the laundry with a treating chemistry,
such as a dye fixative, in the pre-wash phase 14, the
laundry may be re-oriented to expose at least a portion
of a previously unexposed surface. Redistribution of one
or more of the items of the laundry load 86, such as by
movement or reorientation of at least one load item rel-
ative to another load item or the drum 60, may result in
a previously unexposed portion of the laundry surface
being present at the first strike surface 88. The addition
of at least a portion of a previously unexposed surface
or exchange of at least a portion of a previously unex-
posed surface for a recently exposed surface at the first
strike surface 88 may be considered a new exposed sur-
face. As used herein, a new exposed surface refers to a
surface in which at least a portion of the surface is formed
from a previously unexposed surface. Exposing a new
surface may include rotating the drum 60 to re-orient the
laundry and/or actuating the clothes mover 64.

[0058] The pre-wetting phase 12 and pre-wash phase
14 may be repeated one or more times to expose a new
surface, pre-wet the new surface with a pre-wetting mist
and then treat the pre-wet surface of the laundry with a
dye fixative or other treating chemistry to facilitate a uni-
form distribution of the treating chemistry on the laundry,
while decreasing the likelihood of dye transfer. It is also
within the scope of the invention for the pre-wetting phase
12 to include spraying a mist onto a first exposed surface
and then re-orienting the laundry to expose a previously
unexposed portion of the laundry and spraying a mist
onto the new expose surface one or more times prior to
supplying the treating chemistry in the pre-wash phase
14.

[0059] Referring againto Figure 1, the dye transfer pre-
vention wash cycle 10 may include an optional load de-
tection phase 22 which may occur prior to or as part of
the pre-wetting phase 12. The load detection phase 22
may be used to determine an amount of laundry present
in the treating chamber 62. The amount of laundry may
be qualitative or quantitative and may be determined
manually based on user input through the user interface
84 or automatically by the washing machine 50. For ex-
ample, a qualitative determination of the laundry amount
may include determining whether the laundry is a small,
medium or large load. A quantitative determination may
include determining a weight or volume of the laundry
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within the treating chamber 62.

[0060] The amount of laundry may be determined at
22 according to any suitable method for determining the
amount of laundry prior to the addition of liquid to the
laundry treating chamber. One example of a suitable
method for automatically determining the amount of laun-
dry prior to the application of liquid may include using a
weight sensor coupled with the tub 54. Another example
of a suitable method may include rotating the drum 60
with the motor 66 and using feedback from the motor or
one or more sensors associated with the motor 66 or the
drum 60 to determine the amount of laundry. One exam-
ple of determining the amount of laundry by rotating the
drum 60 with laundry therein is disclosed in U.S. Pub.
No. 2011/0247148 to Chanda et al., filed April 12, 2011,
entitled "Laundry Treating Appliance with Load Amount
Detection". Additional exemplary methods include U.S.
Pub. U.S. Patent No. 8,176,798 to Ashrafzadeh et al.,
issued May 15, 2012, entitled "Method and Apparatus
for Determining Laundry Load", U.S. Patent No.
8,381,569 to Lilie et al., issued February 26, 2013, enti-
tled "Method and Apparatus for Determining Load
Amount in a Laundry Treating Appliance," U.S. Patent
No. 8,166,590 to Ashrafzadeh et al., issued May 1, 2012,
entitled "Method and Apparatus for Determining Laundry
Load Size," and U.S. Patent No. 8,215,134 to Ashrafza-
deh et al., issued July 10, 2012, entitled "Method and
Apparatus for Determining Laundry Load Size". As dis-
cussed above, the addition of too much liquid to the laun-
dry 86 may facilitate dye transfer between laundry items
and thus methods for determining the amount of laundry
that do not require the addition of saturating amounts of
liquid to the laundry may be preferred.

[0061] Referring now to Figure 2B rotation of the drum
60 during the laundry load detection phase 22 may shift
the laundry load 86 within the treating chamber 62 such
that the laundry spreads out and forms a depression ring
around the clothes mover 64. In general, the movement
of the load items relative to each other is minimal during
the shift of the load to minimize dye transfer that may
occur from frictional contact between load items during
movement of one load item relative to another. The shift-
ing of the laundry to form the depression ring may in-
crease the surface area of the first strike surface 88 that
is exposed during the pre-wetting phase 12 and the pre-
wash phase 14. In one example, the pre-wetting phase
12 may coincide with the laundry load detection phase
22 such that the first strike surface 88 is wetted as the
laundry load 86 shifts about the clothes mover 64. In gen-
eral, laundry items that are placed into the drum 60 by a
user prior to the start of a cycle of operation are typically
piled on top of each other within the treating chamber 62
around and possibly over the clothes mover 64, providing
a generally "flat" first strike surface 88, such as is illus-
trated in Figure 2A. As the drum 60 is rotated at low
speed, the laundry 86 may move from the generally flat
distribution illustrated in Figure 2A to the depression ring
illustrated in Figure 2B.
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[0062] Figure 4 illustrates a method 100 for supplying
a treating chemistry while determining the amount of
laundry that may be used with the wash cycle 10 or with
any other suitable method, including those further de-
scribed herein. While the method 100 is described in the
context of combining the load detection phase 22 and
the pre-wetting phase 12 of wash cycle 10, the method
100 may also be used in a similar manner to combine
the load detection phase 22 with the pre-wash phase 14.
Inertia-based load amount determination methods, such
as that described in U.S. Pub. No. 2011/0247148 to
Chanda et al., for example, typically use motor torque
information when the drum is rotated according to a pre-
determined drum rotation profile to determine the inertia
of the system and use the determined inertia of the sys-
tem to estimate the amount of laundry in the drum. These
types of inertia-based methods generally utilize informa-
tion already available, i.e. the motor torque, without the
use of additional sensors, such as weight sensors, for
example.

[0063] The method 100 utilizes the shifting of the laun-
dry during the rotation of the drum according to an inertia-
based load amount determination to facilitate distributing
a treating chemistry onto the laundry, such as water dur-
ing the pre-wetting phase 12 or a dye fixative during the
pre-wash phase 14 of wash cycle 10, for example. The
method 100 begins with assuming that a user has loaded
the laundry into the treating chamber and selected acycle
of operation. At 102, a treating liquid may be supplied to
the laundry in the treating chamber. This may include
spraying the treating liquid into the treating chamber,
such as through the sprayer 74 of clothes washer 50, for
example.

[0064] At 104, the drum may be rotated according to
the load amount determination method. Rotation of the
drum may coincide with the supplying of the treating liquid
at 102. The drum 60 may begin to rotate simultaneously
with the supply of the treating liquid at 102 or at some
delayed time after the start of the supplying of the treating
liquid. The treating liquid may be supplied continuously
or intermittently as the drum 60 is rotated during the load
determination at 106. At 108, the load amount determi-
nation may end and the supply of treating liquid to the
laundry may end at 110. The load amount determination
108 and supply of treating liquid at 110 may end simul-
taneously or sequentially.

[0065] As described with respect to Figures 2A and 2B
above, as the drum 60 is rotated, the laundry 86 may
shift within the treating chamber 62, increasing the first
strike surface 88. Supplying the treating liquid as the laun-
dry 86 shifts from the initial orientation shown in Figure
2A to the orientation the laundry 86 assumes after rotat-
ing, illustrated in Figure 2B, may increase the surface
area of the laundry that is contacted by the treating liquid
as the treating liquid may contact the laundry surface
exposed in the initial orientation, the orientation after ro-
tating, and the transitional orientations in between. In ad-
dition, performing the load amount determination and the
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supply of the treating liquid coincidentally rather than se-
quentially can save cycle time. Furthermore, if the treat-
ing liquid is not added until after the load determination,
the initially exposed fabric surfaces and the transitional
fabric surfaces may not be covered by the treating liquid.
[0066] The amount of treating liquid supplied at 102
and 106 may be a small, known amount of liquid that may
facilitate the load amount determination and also facili-
tate uniform distribution of the liquid onto the laundry.
The amount of treating liquid may be far below an amount
that would saturate the laundry load but is sufficient to
just dampen the laundry, while minimizing the potential
for liquid run-off from the laundry. For example, if the load
amount has been determined, the amount of treating lig-
uid may be between 5-10% of the load amount. Alterna-
tively, the amount of treating liquid may be between
50-150 mL, which is likely to be sufficient to provide a
layer of liquid on the exposed fabric surface, irrespective
of load size. The treating liquid may further be applied
as amist, as described above, to facilitate a more uniform
distribution of the liquid. While not meant to be limited by
any theory, itis believed that the addition of a small vol-
ume of relatively uniformly applied liquid may provide ad-
ditional mass to the laundry which increases the forces
compressing the laundry around the periphery of the
drum and provides for a more predictable distribution of
the laundry within the drum, which may improve the ac-
curacy of the inertia-based load amount determination.
In addition, as described above with respect to the pre-
wetting phase 12 of the cycle 10, pre-wetting the laundry
with a small amount of a fine mist of water without satu-
rating the laundry may facilitate distribution of a subse-
quently applied treating chemistry while minimizing the
dye transfer that may occur if too much liquid is added.
[0067] Following the end of the supply of the treating
liquid at 110, an optional extraction phase may be imple-
mented in which the laundry is spun at a predetermined
rate for a predetermined period of time to provide a rel-
atively consistent liquid-to-cloth ratio to facilitate the load
estimation. Alternatively, the additional mass provided
by the added liquid may be subtracted from the load
amount estimation if the effect of the additional mass is
deemed significant enough to have impacted the out-
come of the load amount estimation.

[0068] Asdiscussed above, itis within the scope of the
invention for the laundry load detection phase 22 and the
pre-wetting phase 12 to be performed sequentially or si-
multaneously. Because the pre-wetting phase 12 does
not saturate the laundry load 86 to a substantial degree,
the amount of water added during the pre-wetting phase
12 is generally not considered to significantly effect the
load amount determination. Thus, the laundry load de-
tection phase 22 and the pre-wetting phase 12 may over-
lap to save cycle time without negatively effecting the
laundry load detection. While the method 100 is de-
scribed in the context of determining the amount of laun-
dry while supplying a treating chemistry, it will be under-
stood that the rotation of the drum 104 may be imple-
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mented without determining an amount of laundry. In ad-
dition, it is also within the scope of the invention for the
treating chemistry to only be supplied to the shifted laun-
dry at the end of the load amount determination.

[0069] Referring now to Figure 5, a method 120 for
applying a treating chemistry is illustrated. While the
method 120 is described in the context of applying a dye
fixative, it will be understood that the method 120 may
also be used to apply other treating chemistries. The dye
fixative application method 120 may be used as part of
the cycle 10 to apply a dye fixative during the pre-wash
phase 14, or as a separate cycle or part of another cycle.
The method 120 may begin at 122 with forming a dye
fixative solution. The dye fixative solution may include
one or more dye fixatives and optional adjuncts, such as
a solvent (e.g. water) and a viscosity modifier, for exam-
ple. Forming the dye fixative solution may include pro-
viding a ready-to-use dye fixative solution to a dispenser
fluidly coupled with the sprayer 74. Alternatively, the dye
fixative solution may be mixed with water or other treating
liquid in a suitable mixing chamber or in the sump 58 prior
to providing the dye fixative solution to the sprayer 74.
At 124, a first portion of the dye fixative solution formed
at 122 may be sprayed onto the first strike surface 88
that has been pre-wetted with water as described above
with respect to the pre-wetting phase 12 of the cycle 10.
The dye fixative may be applied at 124 while the drum
60 is rotating at speeds where the resulting centrifugal
force acting on the laundry is below 1 G, which, for short-
hand reference, will be referred to as rotating at a speed
less than 1G or similar language. Similarly, rotating at a
speed where the resulting centrifugal force acting on the
laundry is above 1 G, will be referred to as rotating at a
speed above 1G or similar language.

[0070] Following application of the first portion of the
dye fixative solution to the first strike surface 88 at 124,
the remainder of the dye fixative solution may continue
to be supplied into the treating chamber 62 through the
sprayer 74 as the drum 60 continues to rotate to distribute
the dye fixative through the laundry load 86. In one ex-
ample, the drum 60 may be rotated at increasing speeds
below 1 G from 20-60 rpm to facilitate downward flow of
the dye fixative through the laundry load 86. The drum
60 may then be spun at increasing speeds above 1 G
from 50-120 rpm, for example, to facilitate flow of the dye
fixative laterally through the laundry load 86. All exem-
plary rotational speeds provided in this disclosure are for
a basket or drum having a radius of 11 inches (28 cm).
As centrifugal force is a function of the radial distance
from the axis of rotation to the center of gravity of the
laundry item, speed alone is insufficient to define the cen-
trifugal force. It will be understood that the rotational
speeds may be adjusted based on the radius of the bas-
ket or drum without deviating from the scope of the in-
vention.

[0071] While not meant to be limited by any theory, it
has been observed that as the laundry is wetted with
water or a treating chemistry, flow channels form within
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the laundry as the liquid distributes through the load. The
flow channels are formed by the movement of the liquid
through the laundry and do not necessarily correspond
to gaps within the laundry. Once the flow channels are
established, it may become difficult to wet regions of the
laundry outside these established flow channels. Typi-
cally, the limitations of the flow channels may be over-
come by repositioning the laundry, such as by agitation,
for example, in which the laundry items move relative to
one another. However, in cases where dye transfer is of
concern, the mechanical action from inducing relative
movement between laundry items of the load at this stage
may facilitate dye transfer. Rotating the laundry at speeds
below 1 G to initially distribute the dye fixative and then
increasing the speed above 1 G may facilitate movement
of the flow channels such that the distribution of the treat-
ing chemistry is increased while minimizing dye transfer
due to frictional interactions between items.

[0072] Figures 6A-B are a schematic representation of
the change in flow channels through the load as the drum
speed increases from below 1 G to above 1 G. Referring
now to Figure 6A, as the load is wetted with the dye fix-
ative while the drum 60 is rotating at speeds below 1 G,
gravity is the primary force acting on the liquid distributing
through the laundry, so the flow channels may generally
be considered to be primarily vertical, as illustrated by
arrows 91. As the spin speed is slowly increased, cen-
trifugal forces begin to play more of a role and the flow
channels may begin to vary from vertical, as illustrated
in Figure 6B. As illustrated in Figure 6C, as the spin speed
increases to 1 G, the speed at which the centrifugal ac-
celeration at the outermost extent of the drum 60 is equal
to the acceleration due to gravity, the centrifugal forces
at the periphery of the drum 60 are equal to gravity and
the flow channels may vary from the initial vertical chan-
nels at the center of the drum to nearly 45 degrees at the
periphery of the drum 60.

[0073] As the drum 60 is rotated above 1 G, the cen-
trifugal force begins to exceed the force due to gravity
and the flow channels may begin to approach a more
horizontal orientation. In addition, at speeds above 1 G,
the laundry begins to satellize. This movement of the
laundry load is small enough such that dye transfer due
to frictional contact is not significant, but still provides a
sufficient degree of shifting of the load to aid in dispersion
of the dye fixative. Thus, by varying the spin speed from
below 1 G to above 1 G while spraying the dye fixative
onto the laundry, a multitude of flow channels and load
orientations may be produced which may facilitate distri-
bution of the dye fixative within a shortened amount of
time.

[0074] Still referring to Figures 6A-B, during the appli-
cation of the dye fixative, some amount of liquid 93 may
collect within the tub 54. As the rotation speed of the
drum 60 is increased, the liquid 93 may travel up the
sidewall of the tub 54 to such an extent that the liquid 93
may come into contact with an outer edge of the drum
60 where the drum sidewall meets the drum bottom wall,
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as illustrated in Figures 6B and C. The liquid 93 that
comes into contact with the drum 60 may then be ab-
sorbed through the drum perforations (not shown) by
laundry inside the treating chamber 62 adjacent the outer
edge of the drum 60. This may facilitate distributing the
dye fixative to the laundry located near the outer edge of
the drum 60.

[0075] In addition to rotating the drum 60 at increasing
spin speeds during spraying of the dye fixative, the rota-
tion of the drum 60 may include periods where the speed
of the drum 60 is held constant while the dye fixative
continues to be sprayed. At specific speeds, centrifugal
forces combined with a drum 60 which is configured to
restrict the flow of liquid out of the drum 60, results in
some amount of liquid being held near the outer edge of
the drum 60 such that a paraboloid of sorts forms (not
shown). The shape of the paraboloid depends on the
speed at which the drum 60 is rotating and the configu-
ration of the drum apertures which restrict the liquid flow.
Forming the paraboloid in this manner may allow portions
of the load at the outer edges of the drum 60 where the
sidewall and bottom wall meet, which are not directly im-
pacted by dye fixative being sprayed into the treating
chamber 62 by the sprayer 74, to be wet with the dye
fixative. While the wetting methods have been described
in the context of wetting the laundry load with a dye fix-
ative, it will be understood that the methods may also be
used in a similar manner to wet the laundry with any other
type of treating chemistry or to wet the laundry with water.
[0076] Theamountofdye fixative orany treatingchem-
istry applied during the pre-wash phase 14 may be au-
tomatically or manually determined based on the amount
of laundry and/or a volume of water that will be applied
to the laundry during the cycle of operation. When the
pre-wash phase 14 supplies a treating chemistry, it may
also be considered a treating chemistry phase, and in
the specific embodiment of a dye fixative, a dye fixative
phase. The amount of laundry may be determined auto-
matically using one or more sensors or according to a
load detection method, as discussed above. Alternative-
ly, the user may indicate the amount of the laundry
through the userinterface by selecting an amount of laun-
dry (e.g. small, medium, large, extra-large, or by inputting
a mass or weight) or based on the cycle selection. The
amount of treating chemistry supplied to a mixing cham-
ber or to the sump 58 may be based on the amount of
water to be applied to the laundry, which may be based
on the amount of laundry and/or the selected cycle of
operation. Alternatively, the amount of treating chemistry
may be defined by an amount provided to the dispensing
system by the user.

[0077] In one example, the amount of a dye fixative
supplied is based on the load size and is within a prede-
termined range that is dependent on the type of dye fix-
ative being used. For the exemplary dye fixative Sera
Fast CTE, the predetermined range may be determined
to be between 5 grams per kilogram of laundry and 10
grams per kilogram of laundry. For some dye fixatives,
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too much dye fixative may have undesired consequences
and therefore maintaining the amount of dye fixative be-
low a certain amount based on the amount of laundry
may be beneficial. For example, if the concentration of
dye fixative is too high, the dye fixative may not entirely
partition onto the laundry fabric, but rather may prefer-
entially remain in aqueous solution, which may draw dye
from the fabric into the aqueous solution.

[0078] Referring now to Figure 7, an additional or al-
ternative method 150 for facilitating distribution of a treat-
ing chemistry, such as a dye fixative, fabric softener, de-
tergent, fabric finish or stain repellant, for example, onto
the laundry is illustrated. The method 150 may be used
with any method for distributing a treating chemistry, in-
cluding the methods described herein, such as the cycle
10 of Figure 1 or the method 120 of Figure 5, for example.
By way of non-limiting introduction, a fabric surface within
a bulk liquid may be considered to have a boundary layer
of fluid flow on the fabric surface. When a substance is
added to the bulk liquid, initially the concentration of the
substance at the boundary layer for a homogenous liquid
is the same as the bulk concentration, c,. The amount
of substance and the time it takes for the substance to
diffuse through the boundary layer depends on ¢, and
the thickness of the boundary layer. A lower initial con-
centration and a thicker boundary layer may result in a
slower rate of diffusion to the fabric surface.

[0079] The method 150 begins with assuming that a
user has loaded laundry items into the treating chamber
and initiated a cycle of operation. At 152 the thickness
of the boundary layer of the fabric may be increased. At
154 a liquid including a treating chemistry may be sup-
plied to the treating chamber for distribution onto the fab-
ric. The supply of the treating chemistry may occur si-
multaneously with the increase in the thickness of the
boundary layer or at some delayed time after the start of
the increase in the thickness of the boundary layer at
154. After a predetermined period of time, the boundary
layer may be decreased at 156 to facilitate diffusion of
the treating chemistry through the boundary layer for in-
teraction with the surface of the fabric.

[0080] The thickness of the boundary layer may be in-
creased at 152 by having a low velocity of liquid flow
through the fabric items, such as by having a slow drum
rotation speed which causes little to no relative move-
ment of the fabric items. Exemplary drum speeds are in
therange 0of 20-120 rpm. An additional or alternative man-
ner by which the thickness of the boundary layer may be
increased includes maintaining the temperature of the
liquid at a predetermined temperature to increase the
viscosity of the liquid relative to the viscosity of the liquid
in the subsequent boundary layer thickness decreasing
phase 156. Additionally, or alternatively, less liquid may
be applied to the load to decrease normal forces and
decrease the pressure. For example, in a typical cycle
for a 100% cotton load, the cycle may be configured to
saturate the load to about 200% of the load weight. Ac-
cording to the method 150, the amount of liquid applied
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may be such that the load is saturated to a less degree
than the load would typically be, such as just until satu-
ration.

[0081] Decreasing the thickness of the boundary layer
at 156 may be done at a predetermined time after the
start of the supply of the treating chemistry 154 to provide
time for the treating chemistry to distribute through the
load, and may include rotating the drum at higher spin
speeds, such as speeds greater than 120 rpm or speeds
above 1 G, than used during the increasing thickness
phase 152 or agitating/tumbling the laundry. In one ex-
ample the drum may be rotated at speeds equal to or
greater than 280 rpm. Alternatively or additionally, the
viscosity of the liquid may be increased by increasing the
temperature of the liquid and/or adding substances which
may reduce viscosity and/or increase lubrication, such
as a polyox, for example. Another example includes add-
ing more liquid to the load to increase the pressure drop
by increasing the normal force. The normal force can be
increased by having more water in the fabrics than normal
or, in the case of a horizontal axis washing machine, by
increasing the drum speed so that the release of the fabric
as it is rotated by the drum is at a greater height above
the drum axis than is typically used.

[0082] Inanexemplary embodimentin which acationic
dye fixative is applied to a cotton fabric, the positively
charged dye fixative may be electrostatically attracted to
the negatively charged cotton fabric such that the dye
fixative may bond to the fabric surface before dispersing
over the fabric surface, leading to localized spots of high
concentrations of dye fixative. The thickness of the fabric
surface boundary layer may be increased prior to sup-
plying the treating chemistry to slow the rate at which the
dyefixative reaches the cotton fabric and electrostatically
bonds thereto, which may provide more time for the dye
fixative to spread out and cover a larger surface area of
the fabric surface. After a predetermined period of time,
the boundary layer thickness can be decreased or col-
lapsed to facilitate the dye fixative reaching the surface
and electrostatically bonding to the cotton.

[0083] An alternative or additional method for facilitat-
ing distribution of the dye fixative on the laundry includes
increasing the hydrophobicity of the fabric surface. Intro-
duction of water to the fabric surface may interrupt the
forces, such as Van der Waal’s forces, for example, be-
tween the fabric surface and loosely held dyes at the
fabric surface. The water may form hydrogen bonds with
the fabric surface and/or dye and promote partitioning of
hydrophobic dyes away from the fabric surface to the air-
water interface. Increasing the hydrophobicity of the fab-
ric surface may reduce this partitioning of the dye away
from the fabric surface in the presence of water. The hy-
drophobicity of the fabric surface may be increased by
applying an oil to the fabric surface, such as a natural
fatty acid-based oil, for example. The oil may be applied
to the fabric surface through spraying, misting or vapor
deposition, and/or may be supplied as an emulsion. The
oil on the fabric surface may facilitate the interaction be-
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tween the fabric and the dye to retain the dye at the fabric
surface, even as water or a water-based treating chem-
istry, such as a dye fixative, for example, is supplied to
the laundry. The oil may then be removed, such as during
asubsequent wash phase with a surfactant, for example.
[0084] In the context of the wash cycle 10, the oil may
be supplied to the laundry prior to the pre-wash phase
14 toinhibit dye transfer that may occur as the dye fixative
solution is being supplied to the laundry. In one example,
this may result in the ability to apply a greater volume of
the dye fixative solution to the laundry to facilitate distri-
bution of the dye fixative solution without promoting ex-
cessive dye transfer. In another example, the application
of the oil to the fabric surface may negate the use of the
pre-wetting phase 12.

[0085] Another method by which distribution of the dye
fixative on the fabric surface may be facilitated includes
preparing a delayed or trigger-released dye fixative. The
dye fixative may be encapsulated inside a colloidosome
microcapsule to prevent the dye fixative from prematurely
adhering to the fabric surface and collecting in localized
spots on the fabric surface. The encapsulated dye fixative
may be formed by preparing a water-in-oil-in-water
(W/O/W) double emulsion in which the dye fixative is en-
capsulated in an oil shell which is then dispersed in an
aqueous phase.

[0086] The oil shell may be formed from any suitable
oil, and in an exemplary embodiment, is formed from a
natural oil, such as sunflower oil, soybean oil or a vege-
table oil, for example. Formation of the encapsulated dye
fixative double emulsion generally includes mixing an oil
phase and an aqueous phase in which the dye fixative
is dispersed, emulsifying the oil and aqueous phase, sta-
bilizing the oil shell, and transferring and re-dispersing
the encapsulated dye fixative in an aqueous phase. The
exact procedure by which the double emulsion may be
formed depends on the oil used in the oil phase, the dye
fixative, and the composition of the aqueous phase.
[0087] An exemplary double emulsion for encapsulat-
ing a dye fixative, such as a cationic methylene guanidine
based dye fixative (commercially available under the
trade name Retayne™), in a soybean oil shell is illustra-
tive of the process and product envisioned. It will be un-
derstood that the process may be used in a similar man-
ner to encapsulate other water-soluble dye fixatives in
different oil shells and that additional or different steps
and material may be included to obtained the desired
encapsulated dye fixative.

[0088] The emulsification process begins with dispers-
ing the dye fixative in an aqueous phase, which may in-
clude only water. An oil-in-water emulsion may be formed
by mixing a desired oil phase, soybean oil for example,
with the aqueous phase in which the dye fixative is al-
ready dispersed in the presence of an emulsifier. A non-
limiting example of a suitable emulsifier includes a non-
ionic surfactant, such as polyethylene glycol sorbitan
monostearate (commercially available as TWEEN® 60
from Sigma-Aldrich®). An exemplary ratio for the oil and
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aqueous phases is 50%/50% soybean oillaqueous
phase. The mixture may be stirred and optionally heated,
e.g. 70 °C, to promote the emulsification process. The
oil-in-water mixture may then be introduced into an elec-
trolyte solution for further mixing and homogenization,
using an ultra-sonicator, for example, to form the desired
emulsion. Non-limiting examples of emulsification ma-
chines which may be used to form the oil-in-water emul-
sion include a stirring vessel, a colloid mill, a toothed disc
dispersing machine or a high-pressure homogenizer.
The resultant oil encapsulated dye fixative comprises a
dye fixative dispersed in water encapsulated within an
oil shell which is stabilized by the nonionic surfactant.
[0089] The oil encapsulated dye fixative may then be
transferred into an aqueous phase and re-dispersed to
form the double emulsion. The oil shell may be stabilized
by the further addition of a nonionic surfactant, such as
polyethylene glycol sorbitan monostearate, with addition-
al sonication. The stability and size of the oil encapsulat-
ed dye fixative droplet may be varied depending on the
emulsification process machines and materials.

[0090] In another example, the colloidosome micro-
capsule may be formed by self-assembly or directed as-
sembly of responsive materials, such as pH responsive
materials, using co-polymer-stabilized water/organic sol-
vent/water (W/O/W) double emulsions. A water-in-oil-in-
water (W/O/W) emulsion may be generated by self-as-
sembling pH responsive materials at the liquid-liquid in-
terfaces, for example, and removing the middle phase
through evaporation. The outer shell may be hydrophobic
and dissolve in water at a predetermined pH threshold.
The pH of the dye fixative solution applied to the laundry
may be kept outside the predetermined pH threshold until
such time as it is desired to release the dye fixative to
facilitate distribution of the dye fixative across a larger
area of the fabric surface and decrease localized or spotty
distribution of the dye fixative.

[0091] Forexample, if the outer shell dissolves ata pH
>7, the treating liquid may be kept at a pH <7, such as
by adding citric acid, for example. Increasing the pH
above 7 releases the dye fixative from the colloidosome
microcapsule. The pH may be increased above 7 at some
predetermined delayed time following the beginning of
the application of the treating liquid with the encapsulated
dye fixative. Delaying the release of the dye fixative may
facilitate more uniform application of the dye fixative
through the laundry load. Because the dye fixative is at-
tracted to the fabric surface, the dye fixative may have a
tendency to concentrate at the first surface the dye fixa-
tive comes into contact, limiting its distribution. Encap-
sulating the dye fixative in a triggered-release microcap-
sule may allow for more time to distribute the dye fixative
throughout the load before the dye fixative becomes
strongly associated with the fabric surface. In another
example, the oil shell may be broken or de-stabilized to
release the dye fixative within by application of mechan-
ical energy, such as may occur when laundry to which
the encapsulated dye fixative has been applied is agitat-
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ed, or based on changes in pressure or temperature. In
yet another example, an additional material may be sup-
plied to the laundry to de-stabilize the oil shell, triggering
release of the dye fixative from within the oil shell.
[0092] Any of the water-soluble dye fixatives described
herein may be encapsulated using the double emulsion
process, non-limiting examples of which include cationic
polymers containing functional groups selected from the
group consisting of primary, secondary, and tertiary
amines and their salts, polyacrylamide or polyethylene-
imine based polymers, polymers containing a reactive
vinyl, hydroxyl or epoxy functional group, poly diallyl
dimethyl ammonium chloride (DADMAAC), poly(acryla-
mide-co-diallyldimethyl ammonium chloride), cetyl trime-
thyl ammonium bromide (CTAB), or cetyl pyridinium bro-
mide (CPB).

[0093] The encapsulated dye fixative may be formed
in a dispersing machine associated with the clothes
washer on demand or provided as a prepared chemistry
in a treating packet, for example. In one example, a mix-
ture of the water-in-oil emulsion may be stored in a suit-
able container and provided to the consumer for addition
to the clothes washer. The clothes washer may include
a dispersing machine or mixing chamber capable of re-
dispersing the water-in-oil emulsion in an aqueous phase
to form the double emulsion, which may then be supplied
to the laundry by the clothes washer during the cycle of
operation. In another example, the water-in-oil emulsion
may be mixed within a sump of the clothes washer with
a suitable aqueous phase to form the double emulsion.
[0094] Referring again to the wash cycle 10 of Figure
1, the optional intermediate phase 24 may be implement-
ed following the pre-wash phase 14 and prior to the main
wash phase 16 to prepare the laundry for treatment dur-
ing the main wash phase 16. Figure 8 illustrates exem-
plary methods which may be used to implement the in-
termediate wash phase 24. Method 200 may include a
drain phase 202 in which treating liquid collected in the
sump 58 is drained from the treating chamber 62 and an
optional extraction phase 204 in which the laundry is ro-
tated to facilitate the extraction of liquid from the laundry,
which may subsequently be drained from the sump 58.
[0095] Method 206 may include the optional extraction
phase 204 and drain phase 202 of method 200 and fur-
ther include supplying the drained treating liquid to a filter
to filter dye fixative from the treating liquid at 208. The
filtered treating liquid may then be re-applied to the laun-
dryinthetreating chamber 62 at 210. The applied filtered
treating liquid may then be drained at 202 following the
optional extraction phase at 204. The drain 202, optional
extraction 204, filtering at 208 and application of filtered
liquid at 210 may be repeated a predetermined number
of times or based on output from a sensor system indic-
ative of an amount of dye fixative in the treating liquid
drained at 202. The sensor system may include any suit-
able system for determining an amount of dye fixative in
the treating liquid, non-limiting examples of which include
optical sensor systems which may be used to perform
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UV/Vis absorbance/fluorescence spectroscopy or a con-
ductivity sensor. For example, a UV/Vis absorbance/flu-
orescence system may provide an output representative
of a sensed spectral absorbance and/or fluorescence of
the treating liquid. It will also be understood that, as used
herein, when referring to absorbance, transmittance,
which is related to absorbance, may be used as an al-
ternative to absorbance or in order to determine the ab-
sorbance.

[0096] The method 206 may be repeated multiple
times until the output indicates that the amount of dye
fixative in the treating liquid satisfies a predetermined
threshold. This may include comparing the output to a
predetermined reference value that may be a range of
reference values, an upper threshold or a lower thresh-
old. The term "satisfies" the threshold is used herein to
mean that the variation satisfies the predetermined
threshold, such as being equal to, less than, or greater
than the threshold value. It will be understood that such
a determination may easily be altered to be satisfied by
a positive/negative comparison or a true/false compari-
son. For example, a less than threshold value can easily
be satisfied by applying a greater than test when the data
is numerically inverted. In another example, the method
206 may be repeated multiple times based on the dye
fixative, load amount and/or load type.

[0097] Alternatively, the optional intermediate phase
24 may include a method 212 which includes the optional
extraction phase 204 and drain phase 202 of method 200
and further includes applying rinse water 214 from the
household water supply to the laundry and repeating the
optional extraction at 204 and draining at 202. Similar to
the method 206, the drain 202, optional extraction 204,
and application of rinse water at 214 may be repeated a
predetermined number of times or based on output from
a sensor system indicative of an amount of dye fixative
in the liquid drained at 202, as described above. For ex-
ample, the method 212 may be repeated multiple times
until the output indicates that the amount of dye fixative
in the treating liquid satisfies a predetermined threshold.
In another example, the method 212 may be repeated
multiple times based on the dye fixative, load amount
and/or load type.

[0098] While the intermediate phase 24 is illustrated in
Figure 1 between the pre-wash phase 14 and the main
wash phase 16, it is within the scope of the invention for
the intermediate phase 24 to alternatively or additionally
be implemented between one or more of the phases 12,
14, 16, 18 and/or 20 of the cycle 10.

[0099] The main wash phase 16 may include the ad-
dition of a laundry detergent composition comprising one
or more surfactants, detergents, soaps and optional ad-
ditional adjuncts that are known for use in laundry deter-
gent compositions, non-limiting examples of which in-
clude pH buffers, builders, viscosity modifying agents,
colorants, fragrances, etc. In addition to washing the
laundry with alaundry detergent composition, the laundry
may also be treated with a dye absorber in the main wash
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phase 18. The dye absorber may be part of the laundry
detergent composition or a separate agent that may be
supplied to the laundry in the treating chamber before
the laundry detergent composition is supplied or simul-
taneously with the laundry detergent composition. As will
be described in more detail below, the laundry detergent
composition may be formulated so as to not include an-
jonic surfactants, or if anionic surfactants are included,
only sulfate-based anionic surfactants. In such a case,
surfactancy may be provided by nonionic surfactants or
mixtures of cationic and nonionic surfactants. Anionic
surfactants may promote dye removal and may also in-
teract undesirably with dye fixative that may have been
carried over from the pre-wash phase 14.

[0100] Forexample,the dye absorbermay be provided
to the tub 54 and diluted with water from the household
water supply 72. The dye absorber and water in the tub
54 may be recirculated through the recirculation conduit
80 and back into the tub 54 without application to the
laundry load 86 to mix the dye absorber and water prior
to application the laundry load 86. Alternatively, the dye
absorber may be mixed with water in a mixing chamber
prior to spraying the dye absorber solution into the treat-
ing chamber 62. The dye absorber mixed with water may
be applied to the laundry before the addition of a laundry
detergent composition. Alternatively, following mixing of
the dye absorber and water, the detergent composition
may be added to the dye absorber solution, optionally
mixed by circulation through the recirculation conduit 80,
and then applied to the laundry load 86.

[0101] The rinse phase 18 may include supplying a
rinse liquid to the treating chamber comprising a dye ab-
sorber that may be the same or different than the dye
absorber supplied in the main wash phase 16. The rinse
liquid may optionally include additional laundry adjuncts
such as fabric softener, for example. The rinse phase 18
may include supplying the tub 54 one or more times with
rinse liquid comprising a dye absorber in at least one of
the rinses. Each time the tub 54 is filled with a rinse liquid
or rinse water and subsequently drained, this may be
considered a rinse stage. Although, depending on the
volume of rinse liquid, it is possible to have multiple rinse
phases without an intervening draining. Each rinse stage
may optionally include agitating the laundry within the
treating chamber62 by activating the clothes mover 64
and/or rotating the drum 60, if dye absorber has been
added in the main wash phase 16 and/or the rinse phase
18. Agitating the laundry may facilitate removal of unde-
sired dyes, such as the removal of dyes that have trans-
ferred to white or light colored fabric in the load, for in-
teraction and subsequent removal with the dye absorb-
ers.

[0102] When a dye absorber is supplied in the rinse
phase 18, the rinse phase 18 may be considered a dye
removal or dye scrubber phase which can be implement-
ed as part of a rinse phase of the selected cycle of op-
eration or independent of a rinse phase of the selected
cycle of operation. In one example, a dye removal/dye
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scrubber rinse phase 18 may be implemented automat-
ically, based on sensor data, or manually, based on a
selection by the user through a user interface of the ap-
pliance.

[0103] Figure 9 illustrates an exemplary dye absorber
rinse cycle 300 that may be used in the rinse phase 18
of the wash cycle 10, as part of another cycle of operation
or as a separate cycle. The rinse cycle 300 may include
a first rinse stage 302 followed by a second rinse stage
304. The first and second rinse stages 302 and 304 may
include supplying a rinse liquid and/or rinse water to the
treating chamber 62. The rinse liquid in the first and sec-
ondrinse stages may include one or more treating chem-
istries, non-limiting examples of which include fabric sof-
tener, stain repellant, fragrance, wrinkle inhibitors, etc...
The first and second rinse liquid may also optionally in-
clude a dye absorber. During the final rinse stage, which
in the exemplary rinse cycle 300 is the third rinse stage
306, the laundry may be rinsed in rinse liquid containing
adye absorber. Applicants have found that if dye absorb-
erisnotincluded inthe final rinse stage 306, the likelihood
of dye transfer occurring in the final rinse stage increases.
While the rinse cycle 300 is illustrated as having three
rinse stages, it will be understood that the rinse cycle 300
may have greater or fewer stages prior to the final rinse.
[0104] While not meant to be limited by theory, it is
believed that during the first and second rinse stages 302
and 304 following a main wash phase 16 in which dye
absorbers were supplied to the laundry, there may be
enough residual dye absorbers carried by the laundry to
inhibit dye transfer during the first and second rinse stag-
es 302 and 304. However, each rinse stage rinses away
at least a portion of the residual dye absorber. Thus, at
the third rinse stage 306 the amount of residual dye ab-
sorber may be too low to inhibit dye transfer and a dye
transfer event may occur. Supplying a rinse liquid in the
third rinse stage 306 that includes dye absorber may in-
hibit dye transfer in the final rinse stage. In addition, even
if dye transfer does occur in the first and second rinse
phases without any dye absorber present, the dye trans-
fer may still be removed in the third phase by supplying
absorbers. However, if no dye absorber is present in the
third/final rinse, there is no subsequent phase with ab-
sorber to remove the dye transfer. While additional dye
absorber may be added in the rinse stages preceding
the final rinse stage 306, this may not be necessary, for
the reasons just discussed. In addition, too much dye
absorber may be undesirable and may further increase
costs to the consumer in the amount of chemistry they
have to purchase.

[0105] Following the third rinse stage 306, an optional
quick rinse 308 may be implemented with rinse liquid that
does notinclude dye absorbertoremove atleastaportion
of the dye absorber associated with the laundry. A quick
rinse 308 may differ from the rinse stages 302, 304 and
306 in either or both a smaller amount of liquid supplied
to the laundry and/or a shorter length of time the laundry
is in contact with the liquid to minimize dye transfer. In
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addition, the quick rinse 308 may include minimal agita-
tion of the laundry to minimize the likelihood of dye trans-
fer by contact. The quick rinse 308 may be used to supply
rinse liquid to remove at least a portion of the dye ab-
sorber associated with the laundry.

[0106] The combination of dye fixatives and dye ab-
sorbers in the same wash cycle may be complementary
in that when a cationic dye fixative interacts with a fabric
surface, the cationic dye fixative may provide a positive
charge to the fabric surface which may attract soils, which
are generally negatively charged. This attraction of loose
soil may increase the appearance of fabric dinginess.
The dye absorberin solution during the main wash phase
16 and rinse phase 18 may act as a sacrificial polymer
that may preferentially attract the loose soils relative to
the dye fixative on the fabric surface.

[0107] Stages 302 through 308 of the method 300 may
be used with the wash cycle 10 or, alternatively, the meth-
od 300 may be used as a separate cycle. When part of
a separate cycle, the method 300 may include a main
wash phase 310. The main wash phase 310 may be sim-
ilar to the main wash phase 16 of the cycle 10 in that the
main wash phase 310 may include supplying dye absorb-
ers to the laundry, however, the alternative cycle would
not include the application of a dye fixative.

[0108] Figure 10 illustrates a clothes washer 450 that
is similar to the clothes washer 50 except for the drum
460 is oriented generally horizontally rather than verti-
cally. The clothes washer 450 is often referred to as a
"front loader" or "horizontal axis" machine, even though
the axis of rotation is not always perfectly horizontal. The
clothes washer 50 is often referred to as a "top loader"
or a "vertical axis" machine. Horizontal and vertical axis
machines primarily differ in the manner in which they im-
part mechanical energy to the laundry. Horizontal axis
machines impart mechanical energy by lifting and drop-
ping, often referred to as tumbling, the laundry within the
drum 460, whereas vertical axis machines have a clothes
mover, such as an agitator, nutator, impeller, etc., within
the drum which rotates to apply mechanical energy to
the laundry. As many elements of the horizontal axis and
vertical axis machines are similar, elements of the clothes
washer 450 similar to those of clothes washer 50 have
been labeled with the prefix 400.

[0109] The clothes washer 450 may also be used to
implement the dye transfer prevention wash cycle 10 and
any of the other methods described herein. However,
because the orientation of the drum 460 and thus the
orientation of the laundry within the treating chamber 462
is different in the horizontal axis clothes washer 450 than
the vertical axis clothes washer 50, the manner in which
liquid is supplied to the laundry may differ. It will be un-
derstood that all of the methods and compositions de-
scribed herein may be used with both a horizontal axis
clothes washer and a vertical axis clothes washer unless
explicitly stated otherwise, even if the method or compo-
sition is described in the context of only one of the types
of clothes washers.
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[0110] The cycle 10 for a horizontal axis clothes wash-
er may include the laundry load detection phase 22,
which may be the same as that described above with
respect to the vertical axis clothes washer 50 and the
method 100, for example, or differ in the use of other
inertia-based methods that are configured for use with
horizontal axis clothes washers. However, in a horizontal
axis clothes washer, the pre-wetting phase 12 may be
skipped and the laundry may be initially wet in the pre-
wash phase 14.

[0111] Application of a dye fixative in the pre-wash
phase 14 in the context of the horizontal axis clothes
washer 450 may include a combination of spraying a re-
circulating dye fixative solution into the treating chamber
462 from the tub 454 with the recirculation sprayer 474
and rotating the laundry through the dye fixative solution
in the tub 454. For example, a dye fixative may be dis-
pensed from a dispenser 490 and mixed with water sup-
plied into the tub 454 from the water supply 472. The dye
fixative and water supplied to the tub 454 may be mixed
by recirculation through the recirculation conduit 480
without application to the laundry to form a dye fixative
solution.

[0112] Thedrum460 may berotated suchthatthe laun-
dryrolls, flips, or tumbles through the dye fixative solution
collectedinthe sump area 458 of the tub 454 with optional
dwell times to facilitate wicking of the dye fixative solution.
The dye fixative solution may also be continuously or
intermittently sprayed into the treating chamber462
through the recirculation sprayer 474, such as according
to the method 120 of Figure 5, for example. In this man-
ner, both the exposed first strike surface 488 of the laun-
dry facing the treating chamber 462 and the opposite
side of the laundry facing the sidewall of the drum 460
are wet with the dye fixative solution. The drum 460 may
further be rotated at increasing speeds up to a satellizing
speed such that the laundry 486 redistributes within the
drum 460 to expose additional laundry surfaces for wet-
ting with the dye fixative solution. For some small loads
it may not be necessary to recirculate solution through
the sprayer 474 to adequately wet the load with the dye
fixative solution.

[0113] Referring nowtoFigure 11, adispensing control
method 500 for dispensing dye fixatives and dye absorb-
ersin a clothes washer is illustrated. The dispensing con-
trol method 500 may be used with the wash cycle 10 of
Figure 1 to dispense a dye fixative in the pre-wash phase
14 or a dye absorber in the main wash phase 16 or rinse
phase 18. The dispensing control method 500 may also
be used with any other cycle of operation to dispense a
dye fixative, dye absorber, or other treating chemistry.
[0114] The method 500 may begin with supplying a
first portion of the treating chemistry, such as a dye fix-
ative or dye absorber, during a first stage of the cycle of
operation or a first stage of a phase of the cycle of oper-
ation at 502. Supplying a portion of a treating chemistry
may refer to dispensing a portion of an undiluted treating
chemistry into a liquid (e.g. water, a wash liquid, or a
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rinse liquid) for dilution and then supplying the diluted
treating chemistry to the treating chamber. Alternatively,
supplying a portion of a treating chemistry may refer to
supplying a portion of a treating chemistry solution in
which a treating chemistry has already been diluted with
a liquid. The first stage may refer to a beginning of the
cycle or phase or a predetermined time period after the
beginning.

[0115] At504 asecond portion of the treating chemistry
is supplied during a second stage of the phase. An nth
portion of the treating chemistry may be supplied at suc-
cessively later stages of the phase at 506 until a final
portion of the chemistry is supplied. The cycle or phase
may be completed at 508 without further addition of the
treating chemistry. The amount of treating chemistry sup-
plied during each stage of the cycle or phase and the
timing within the phase during which the treating chem-
istry is supplied may be determined experimentally or
empirically so as to maintain a concentration of the treat-
ing chemistry in the treating chamber at a predetermined
concentration or within a predetermined range based on
the treating chemistry.

[0116] A control system, such as an open loop control
system, may be used to control the amount and timing
of supplying at each stage based on the treating chem-
istry being supplied according to a control algorithm as-
sociated with the control system. The treating chemistry
may be supplied at each stage as either a single shot at
a beginning of each stage or supplied intermittently or
continuously throughout the course of each stage. When
the treating chemistry is supplied throughout the stage,
the amount of chemistry supplied may be controlled by
controlling a rate at which the chemistry is supplied or a
duration of on/off times of a pump for supplying the chem-
istry. This may include controlling the rate or on/off peri-
ods of a dispenser metering pump or a pump used for
recirculating liquid from the sump into the treating cham-
ber. The type of treating chemistry may be determined
automatically based on sensor information or the select-
ed cycle information or may be determined manually
based on user input.

[0117] For example, the first portion of the treating
chemistry supplied at the beginning of the phase may be
determined to be an amount which brings the concentra-
tion of the treating chemistry in the treating chamber to
within a predetermined preferred or effective range,
above a predetermined lower threshold and/or below a
predetermined upper threshold. The amount of the sec-
ond portion of treating chemistry and the timing of the
second stage may be determined so as to maintain the
concentration of the treating chemistry in the treating
chamber within the predetermined range such that the
concentration of the treating chemistry remains relatively
constant from the first stage to the second stage. The
amount of each nth portion and the timing of each nth
stage for dispensing may be determined so as to maintain
the concentration of the treating chemistry within the pre-
determined range throughout each stage. The amount
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and timing of the last portion of treating chemistry sup-
plied during the last stage may be determined so as to
maintain the concentration of the treating chemistry with-
in the predetermined range until the end of the cycle or
phase.

[0118] An exemplary algorithm for controlling dispens-
ing according to the method 500 may include supplying
50% of a total dose of a treating chemistry at the begin-
ning of the cycle or phase, supplying the next 35% of the
total dose over the course of the first half of the cycle or
phase, and the remaining 15% of the total dose during
the third quarter of the cycle or phase with no additional
treating chemistry supplied during the final quarter of the
cycle. In this manner, as the treating chemistry is deplet-
ed or "used up" as the cycle or phase progresses, the
remainder of the treating chemistry dose may be supplied
to replenish the depleted treating chemistry such that the
concentration of the treating chemistry remains relatively
constant as the cycle or phase progresses.

[0119] Alternatively, rather than an open loop control
system in which the dispensing of the treating chemistry
is not controlled based on feedback to the controller, the
method 500 may be implemented using a closed loop
system based on sensor information. A sensor system
may be configured to provide sensor data indicative of a
concentration of the treating chemistry which may pro-
vide feedback to the closed loop system which includes
a control algorithm to vary the amount and/or timing of
the treating chemistry supplied. For example, the closed
loop system may continuously vary a rate at which treat-
ing chemistry is supplied during each stage based on the
feedback from the sensor system.

[0120] The sensor system may include any suitable
system for determining a characteristic of the liquid in-
dicative of the concentration of a dye(s) in the liquid. The
sensor system may determine the concentration of the
dye in liquid that is being recirculated within the clothes
washer, collected in the sump of the clothes washer or
drained from the clothes washer. Non-limiting examples
of suitable sensor systems include ultraviolet or visible
lightabsorbance/transmittance orfluorescence systems,
a conductivity sensor, and/or a turbidity sensor.

[0121] Forsome chemistries, such as dye fixatives and
dye absorbers, it may be desirable to maintain the con-
centration of the chemistry within a predetermined range
to avoid failure modes and unnecessary costs to the con-
sumer. The concentration of available dye fixative or dye
absorber in solution, i.e. fixative or absorber that is avail-
able for associating with dye molecules, may decrease
over time through the course of the cycle or phase as the
fixative or absorber complexes with dye in solution or on
fabric or otherwise becomes unavailable, such as by in-
teraction with surfaces of the clothes washer or other
contaminants in solution. As the amount of available dye
fixative or dye absorber is depleted, the concentration of
the dye fixative or dye absorber may decrease to a con-
centration outside of a predetermined range or below a
predetermined threshold, making it difficult to maintain a
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constant concentration throughout the cycle or phase or
to keep the concentration within a predetermined range
or above a predetermined threshold.

[0122] If there is not enough available dye fixative or
dye absorber in solution, the fixative/absorber may not
be able to adequately prevent dye transfer. For example,
for dye absorbers, sufficient available dye absorber in
solution may be needed to ensure that sufficient absorber
is present to capture and suspend any fugitive dyes in
solution before the dyes can redeposit on another gar-
ment in the laundry. If the concentration of dye fixative
is too low, there may not be sufficient dye fixative present
to prevent the liquid in the treating chamber from lifting
the dye from the fabric.

[0123] One way to address the depletion of available
dye fixative/dye absorber through the course ofthe phase
or cycle may be to add a high concentration of dye fixa-
tive/dye absorber, e.g. a concentration higher than the
desired predetermined range or threshold. However, if
the concentration is too high, the possibility of fixa-
tives/absorbers depositing on components of the clothes
washer and leading to undesired build-up may increase.
In addition, for some fixatives, increasing the concentra-
tion above a certain threshold may decrease the efficacy
of the dye fixatives and even exacerbate dye transfer.
Some dye absorbers may form undesirable suds if the
concentration becomes too high. Furthermore, even
when the concentration of the dye fixative or dye absorber
is increased at the beginning of the cycle such that the
identified problems above are avoided, the concentration
may still not be enough to maintain the concentration
within a desired range through the course of the cycle or
phase.

[0124] For example, Figure 12 illustrates a graph 520
representing the change of a concentration of a dye fix-
ative, such as a cationic methylene guanidine based dye
fixative commercially available under the trade name Re-
tayne™ (available from G&K Craft Industries), for exam-
ple, during mixing of the dye fixative with treating liquid
prior to the start of recirculation at 522, at the start of
recirculation at 524 and at subsequent 30 second inter-
vals during recirculation at 526. Figure 12 is used for
illustrative purposes only for the purpose of describing
an embodiment of the invention and is not meant to limit
the invention in any manner. Consider, for example, the
case described above in which the dye fixative is supplied
to the laundry in a concentration of about twice the de-
sired concentration. For example, when the desired pre-
determined concentration range for the dye fixative for
the cycle is 2-2.5 g/L, the dye fixative may be added at
the beginning of the cycle or phase, prior to the start of
circulation, at a concentration of approximately twice the
desired concentration. As may be seen in Figure 12, at
the start of recirculation of the treating liquid at 524, the
concentration of the dye fixative has already decreased
from the initial concentration of almost 4.5 g/L to about
2 g/L. As the cycle or phase continues, the concentration
of the dye fixative decreases further to about 1 g/L, which
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is below the desired predetermined range. Thus, simply
overcharging the dye fixative at the start of a cycle or
phase may not be suitable for maintaining the concen-
tration of the dye fixative within the predetermined range
throughout the course of the cycle or phase.

[0125] While the open and closed loop control systems
of the method 500 have been described in the context of
dye fixatives and dye absorbers, the method 500 may be
useful with other treating chemistries as well, such as
detergents, surfactants or bleaches, for example. For ex-
ample, in a cold water sanitization cycle, the concentra-
tion of chlorine may be kept relatively constant at a low
level throughout the course of the cycle or phase that is
sufficient to sanitize the laundry while not affecting the
colorfastness of the laundry. However, if the concentra-
tion varies outside a predetermined range, either saniti-
zation may not be achieved or colorfastness of the laun-
dry may be effected.

[0126] Referring now to Figure 13, a method 550 for
determining an amount of dye absorber to add during a
cycle of operation is illustrated. The method 550 may be
used to control the supply of dye absorber to the laundry
as needed so as to provide sufficient dye absorber in
solution to inhibit dye transfer while minimizing excess
dye absorber. The method 550 may be used with the
closed loop system of method 500 or any other method
for dispensing a dye absorber. While the method 550 is
described in the context of dye absorbers, it will be un-
derstood that the method 550 may be used in a similar
manner with dye fixatives or other chemistry.

[0127] The method 550 begins with the assumption
that a user has loaded the clothes washer with one or
more laundry items and selected a cycle of operation
which uses dye absorbers. At 552 an initial dose of dye
absorber may be supplied to the treating chamber for
treating the laundry. The amount of initial dye absorber
supplied may be determined automatically based on sen-
sor data, characteristics of the load (e.g. load amount),
or the selected cycle, for example, or manually based on
information provided by the user.

[0128] At 554 an absorbance and/or fluorescence
(Abs/F) characteristic of the dye absorber, which will be
described in further detail below, may be determined.
The Abs/F characteristic may be of the dye absorber or
of a composition which includes a dye absorber. The
Abs/F characteristic of the dye absorber may be deter-
mined based on information stored in a memory acces-
sible by a controller of the clothes washer. The informa-
tion may be in the form of a look-up table of absorbance
or fluorescence spectra or data for different dye absorb-
ers. The identity of the dye absorber may be determined
automatically based on sensor data or manually based
on user input and used to find the absorbance or fluores-
cence spectra or data for the dye absorber in the look-
up table. Alternatively, the absorbance or fluorescence
spectra for the dye absorber may be determined by the
clothes washer prior to application of the dye absorber
to the laundry items. In one example, the identity of the
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dye absorber may be determined using one or more sen-
sors in the dispenser to determine a characteristic of the
dye absorber and a look-up table stored in the controller
may be used to determine the identity and/or spectra for
the identified dye absorber. In yet another example, the
identity of the dye absorber and/or the Abs/F character-
istic may be determined based on information carried by
a container storing the dye absorber that may be com-
municated wirelessly with the clothes washer controller
(e.g. through an RFID system) or through a hard-wire
connection or which may be read by an appropriate sen-
sor provided on the clothes washer (e.g. a bar code/bar
code reader system).

[0129] At 556 an Abs/F characteristic of the treating
liquid after the dye absorber has been supplied to the
laundry in the treating chamber may be determined. The
Abs/F characteristic may be based on the absorbance
or fluorescence of a dye absorber-dye complex in solu-
tion or suspended within the liquid mixture, which may
be representative of the dye absorber level in the liquid
mixture. The Abs/F characteristic may be determined
based on output provided by an optical sensor represent-
ative of a sensed spectral absorbance and/or fluores-
cence of the treating liquid. It will also be understood that
when referring to absorbance herein, transmittance,
which is related to absorbance, may be used as an al-
ternative to absorbance or in order to determine the ab-
sorbance. For some dyes and dye absorbers, the dye
absorber-dye complex UV and/or visible light absorb-
ance or fluorescence spectrum may be measurably dif-
ferent than the absorbance or fluorescence spectrum for
the individual dye and dye absorber components of the
complex. The Abs/F characteristic may be based on the
absorbance/fluorescence of the treating liquid at a single
wavelength or over a range of wavelengths.

[0130] Figure 14 illustrates an exemplary absorbance
spectrum 570 for a cationic polyamine dye absorber in
the presence and absence of a dye. As may be seen by
dye absorber spectrum 572, the dye absorber in the ab-
sence of dye has a strong absorbance in the ultraviolet
region. As may be seen by spectra 574 and 576, in the
presence of increasing concentration of dye, 10 mg/L
and 20 mg/L, respectively, the absorbance spectrum
shifts compared to the absorbance spectrum 572 of the
polyamine dye absorber alone. This shift in absorbance
in the presence of dye may be used as an indication of
the presence of a dye absorber-dye complex, which may
be used to determine if enough dye absorber is present
in the treating liquid to complex with dye in solution.
[0131] Referring back to Figure 13, at 558 it may be
determinedifthe Abs/F characteristic of the treating liquid
satisfies a predetermined threshold at one or more wave-
lengths. This may include comparing the Abs/F charac-
teristic to a predetermined reference value that may be
arange of reference values, an upper threshold or alower
threshold. The reference value may be based on the
known characteristics of the dye absorber. In the embod-
iment of Figure 13, the threshold is a lower threshold. If
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the Abs/F characteristic satisfies the lower threshold it
may be determined that there is not sufficient uncom-
plexed dye absorber in solution and one of two options
562 or 564 may occur. If the Abs/F characteristic does
not satisfy the lower threshold, it may be determined at
560 that there is uncomplexed dye absorber in solution
and additional dye absorberis not needed. The term "sat-
isfies" the threshold is used herein to mean that the var-
iation satisfies the predetermined threshold, such as be-
ing equal to, less than, or greater than the threshold val-
ue. It will be understood that such a determination may
easily be altered to be satisfied by a positive/negative
comparison or a true/false comparison. For example, a
less than threshold value can easily be satisfied by ap-
plying a greater than test when the data is numerically
inverted.

[0132] In a first option 562, an additional dose of dye
absorber may be automatically supplied to the laundry.
The amount of the additional dose of dye absorber may
be a predetermined amount of dye absorber based on
the Abs/F characteristic of the treating liquid determined
at 558 or independent of the Abs/F characteristic. The
Abs/F characteristic of the treating liquid may then be
determined again at 556 and a determination of whether
the Abs/F characteristic of the treating liquid is below the
predetermined threshold is made at 558. The elements
556, 558 and 562 of method 550 may be repeated a
predetermined number of times or until the Abs/F char-
acteristic is below the threshold.

[0133] Alternatively, or additionally, a second option
564 includes communicating to the user that the amount
of dye absorber was low or may not have been sufficient
for the load and providing the user with additional instruc-
tions. In one example, the user may be prompted to add
more dye absorber to the treating chamber and restart
the cycle. This may be useful in clothes washers with
single dose dispensers in which the entire dose of dye
absorber provided in the dispenser is supplied to the
treating chamber. In another example, the user feedback
could include warning the user to inspect the load at the
end of the cycle and optionally warning the user to not
dry the laundry under high heat. In another example, the
feedback may include communicating information to the
clothes dryer to dry at a low temperature or to block a
high temperature selection, in a manner similar to that
described below in method 1500 of Figure 26.

[0134] One example of a dye fixative composition ac-
cording to an embodiment of the invention, which may
be suitable for use according to any of the methods de-
scribed herein, includes three cationic dye fixatives pro-
viding the composition with a tri-modal molecular weight
distribution, i.e. the composition contains three different
discrete populations, each within a predetermined range
of weight average molecular weight Mw. The combina-
tion of cationic fixatives having three different Mw may
be selected to inhibit dye bleeding of different dye types
within a mixed load of laundry or within a laundry item
having multiple dye types. As discussed above, the var-
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ious dye types interact with the fabric differently and thus
it is challenging to find a single dye fixative that can ad-
dress dye bleeding for all of the different dye and fabric
types.

[0135] For example, acid dyes are typically smaller
than direct dyes and thus have a higher diffusivity and
smaller conformation. A suitable dye fixative for acid dyes
may be a dye fixative that is capable of forming a direct
electrostatic bond with an individual acid dye molecule
and neutralize the charge. In addition, because acid and
reactive dyes are typically small molecules, generally in
the range of 10 kDa, a dye fixative for acid and reactive
dyes may have to have high diffusivity to reach the fabric
surface before the acid/reactive dyes release from the
fabric surface.

[0136] Directdyesincontrastarelarger molecules with
anionic sites that remain on fabrics because of favorable
partitioning with the fabric as compared to the wash liquid.
A suitable dye fixative for direct dyes may be a large
cationic molecule that can bind to negatively charged fab-
ric surfaces, such as cotton/cellulose, and form a poly-
meric film on the fiber surface to prevent the release of
direct dyes from the surface. Because direct dyes are
typically large molecules, small fixative molecules are
not always effective at inhibiting release of direct dyes
from fabric surface.

[0137] According to one embodiment, the dye fixative
composition may be designed so as to inhibit dye bleed-
ing of both direct and acid dyes. The first dye fixative may
be a large polymer having cationic functional groups ca-
pable of inhibiting dye bleeding of direct dyes having an
Mw greater than 200 kDa and a zeta potential greater
than 20 mV. Non-limiting examples of polymers suitable
for use as the first dye fixative include cationic polymers
containing functional groups selected from the group
consisting of primary, secondary, and tertiary amines and
their salts, quaternary ammonium and phosphonium
salts, such as poly diallyl dimethyl ammonium chloride
(DADMAAC) and poly(acrylamide-co-diallyldimethylam-
monium chloride), polyacrylamide, and polyethylene-
imine. In one example, the first dye fixative may include
a reactive functional group, such as a vinyl group, a re-
active hydroxyl group or an epoxy, for example, which
may form a covalent bond with the fabric.

[0138] The second and third dye fixatives may be se-
lected so as to inhibit dye bleeding of reactive/acid dyes.
The second dye fixative may be selected from polymers
having cationic functional groups having an Mw less 10
kDa but greater than 1 kDa and a zeta potential of greater
than 20 mV. Non-limiting examples of polymers suitable
for use as the second dye fixative include cationic poly-
mers containing functional groups selected from the
group consisting of primary, secondary, and tertiary
amines and their salts, and quaternary ammonium and
phosphonium salts.

[0139] The third dye fixative may be selected from sur-
factants, polymers and/or monomers having an Mw less
than 1 kDa, a zeta potential greater than 20 mV and a
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diffusivity greater than 5x10-6¢ cm2/s. Non-limiting exam-
ples of substances suitable for the third dye fixative in-
clude cetyl trimethyl ammonium bromide (CTAB), cetyl
pyridinium bromide (CPB); diallyl dimethyl ammonium
chloride (DADMAAC). In one example, the dye cationic
fixative includes at least one polymer and/or monomer
having a cationic functional group in combination with a
cationic surfactant.

[0140] The combination of different Mw dye fixatives
are selected so as to address dye bleeding from multiple
different types of dyes. Contrary to an industrial setting
in which the fabrics and dye types are uniform and/or at
least well known to the user, in a residential setting dif-
ferent fabrics and dye types may be mixed into a single
load and therefore a dye fixative composition that may
address dye bleeding from different dye types may be
beneficial to the user in a residential setting. In addition,
the smaller, high diffusivity cationic molecules of the sec-
ond and third dye fixative may partition to the fabrics first
compared to the larger polymer of the first dye fixative.
The initial layer of smaller cationic molecules on the fabric
surface, such as a cellulose fabric surface, may diffuse
the negative surface charge of the cellulose, providing
improved transportation of the larger cationic molecules
on the cellulose and hence improved distribution.
[0141] The dye fixative composition may also include
an anionic fixative that has a very low diffusivity and par-
titioning coefficient onto the laundry fabric so that the
anionic fixative partitions onto the fabrics last, after the
first, second and third dye fixatives. The anionic fixative
may inhibit dye bleeding for acid dyes by fixing on a pos-
itively charged nylon surface and forming a polymeric
film on the surface. In addition, the anionic fixative may
interact with the cationic dye fixative which has already
deposited onto afabric surface, such as a cotton surface,
and decrease or neutralize the positive charge imparted
to the surface by the dye fixative. This may decrease the
attraction of negatively charged soils to the fabric surface.
Alternatively, the rate at which the anionic fixative depos-
its on the fabrics surface relative to the cationic dye fix-
ative may be slowed by selecting an anionic fixative that
has a larger molecular weight than the cationic dye fixa-
tive. Non-limiting examples of anionic fixatives include
polymers with the following functional groups - sulfonate,
carboxylate, acrylic acid, some examples of which in-
clude poly(acrylic acid), poly(methaacrylic acid), po-
ly(styrene sulfonate), poly(acrylamide-co-acrylic acid),
poly(vinylsulfonic acid). In an exemplary embodiment,
the anionic fixative has an M,, of 200 kDa or greater.
[0142] Thefirstand seconddye fixatives may comprise
apolymer having cationic functional groups, as described
above. Alternatively, either or both the first and second
dye fixatives may be a zwitterionic molecule that includes
both cationic and anionic functional groups that become
charged depending on cycle conditions. Non-limiting ex-
amples of cationic functional groups include primary, sec-
ondary, and tertiary amines. Non-limiting examples of
anionic functional groups include sulfonates and carbox-
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ylates. The zwitterionic molecule may be selected to pro-
vide the desired cationic or anionic charge at a predeter-
mined time or stage during a cycle of operation. In one
example, the zwitterionic molecule may include a cationic
functional group that is charged at least between pH 6-8.
[0143] In another example, either or both the first and
second dye fixatives may include a dye-reactive func-
tional group covalently bonded to the dye fixative to de-
stroy or otherwise disable the ability of a dye to color a
fabric. The dye-reactive functional group may include a
reactive group, such as an oxidizing agent (e.g. sodium
hypochlorite) or a reducing agent (e.g. sodium thiosul-
fate). In another example, the dye-reactive functional
group may include catalyst materials that generate oxy-
gen radicals, which may be short lived. Non-limiting ex-
amples of suitable oxygen radical generating functional
groups include metal silicates, polyoxometalates and/or
other metal complexes. In one example, the first dye fix-
ative may be configured to partition preferentially to the
fabric surface such that the reactive functional group is
available to react with loose dyes adjacent the fabric sur-
face.

[0144] The dye fixative composition may further in-
clude an oxidizing agent, such as hydrogen peroxide or
a peroxide generating substance, and is preferably acid-
ic, having a pHlessthan 7. Preferably, the oxidizing agent
is active at cold wash temperatures (e.g. less than 85°F
or 29.4°C). A non-limiting example of a suitable oxidizing
agent includes peracetic acid. In one example, the oxi-
dizing agent may be a component of the dye fixative for-
mulation. In another example, the dye fixative may in-
clude chemicals that interact with a component of the
wash detergent composition to produce hydrogen per-
oxide, non-limiting examples of which include an enzyme
alcohol oxidase provided in the dye fixative composition
that reacts with ethanol present in the wash detergent
composition to produce hydrogen peroxide. In another
example, the dye fixative formulation may include acetic
acid in an amount to provide the dye fixative formulation
with a pH less than 7.

[0145] Another example of a dye fixative composition
includes a mixture of cationic surfactants and nonionic
surfactants that are capable of forming self-assembled
monolayers on the surface of the fabric. In one example,
the mixture can include a mixture of cationic surfactants
and high HLB nonionic surfactants. The cationic sur-
factants may have a zeta potential of greater than +20
mV. In one example, the zeta potential is preferably be-
tween +20 mV and +40 mV. The nonionic surfactants
may have an HLB in the range of 8-14. The cationic sur-
factants are capable of electrostatic interaction with the
surface of the fabric, such as a cotton fabric, for example,
and may form a first monolayer on the fabric surface
which retains the dye at the fabric surface. The nonionic
surfactants may provide screening of the electrostatic
repulsion between the head groups of the cationic sur-
factants and further allow for a higher packing density of
the assembled surfactant layer on the fabric surface. The
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length of the alkyl chains of the surfactants may be se-
lected so as to provide a film having a predetermined
thickness on the fabric surface. In addition, a ratio of the
concentration of the cationic and nonionic surfactants
may be selected to provide a desired packing density
when assembled at the fabric surface. For example, a
lower packing density may allow for penetration of water
through the film to the fabric surface to facilitate the re-
moval of soils from the fabric surface, while still retaining
the dye at the fabric surface. Alternatively, the packing
density may be selected so as to provide little to no water
penetration of the film.

[0146] An example of a dye absorber composition ac-
cording to an embodiment of the invention, which may
be used according to any of the methods described here-
in, includes a combination of cationic and nonionic dye
absorbers. There are a variety of different dye types with
different surface charges. For example, direct and acid
dyes generally are negatively charged while disperse and
vat dyes are typically neutral under conditions normally
found in a wash liquid during a wash cycle in a clothes
washer. The dye absorbers of the composition may be
selected to accommodate the various types of loose dye
that may bleed during a cycle of operation.

[0147] The cationic dye absorber component may in-
clude a water soluble cationic absorber, examples of
which are well known, such as polyvinylpyrrolidone. In
another example, the cationic dye absorber may include
a zwitterionic dye absorber that becomes cationically
charged depending on conditions in solution in the treat-
ing chamber. The cationic dye absorber component may
alsoinclude a surfactant system comprising one or more
cationic surfactants configured to be present in the treat-
ing liquid when applied to the laundry at a concentration
above the critical micelle concentration (CMC) of the sur-
factants. Cationic surfactants above the CMC may inter-
act with acid and direct dyes such that loose dye, for
example dye that has transferred to other fabrics in the
load, which is not removed by a long chain cationic pol-
ymeric dye absorber, may be removed by the cationic
surfactants. Non-limiting examples of suitable cationic
surfactants include cetyltrimethylammonium bromide
(CTAB) and cetylpyridnium bromide (CPB).

[0148] The nonionic dye absorber component may in-
clude emulsifiers to absorb disperse and vat dyes in so-
lution. In one example, the emulsifier may be a surfactant
system. In one example, the surfactant system includes
one or more nonionic surfactants having an HLB in the
range of 8 to 18 and capable of forming micelles between
10 to 40 °C in an aqueous solution. Preferably, the non-
ionic surfactants are configured to be present in the treat-
ing liquid when applied to the laundry at a concentration
above the CMC of the surfactants. An exemplary sur-
factant system may also include a block co-polymer. In
another example, the surfactant system may additionally
or alternatively include one or more zwitterionic or am-
photeric surfactants. In yet another example, the emul-
sifier may additionally or alternatively include host-guest
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complexes, such as cyclodextrin, for example.

[0149] In another example, the emulsifier of the noni-
onic dye absorber component may be in the form of col-
loidal particulates which form a Pickering emulsion. In
general, colloidal particulates are considered as chang-
ing the interfacial energy to form stable emulsions of dye
molecules in the liquid, rather than changing the surface
tension of the liquid. Colloidal particulates, such as nano-
crystalline cellulose, silica, particulates with positively
charged functional groups, clay or silica-covered parti-
cles, for example, can act as Pickering emulsions to com-
plex with and suspend dye molecules in solution.
[0150] The dye absorber composition may alsoinclude
additional adjuncts, non-limiting examples of which in-
clude chelators and builders, such as EDTA and STPP.
[0151] Figure 15 illustrates a method 600 for removing
dye that is loose in solution or has transferred to other
fabric in the laundry load which may be used with the dye
absorber composition just described including a combi-
nation of cationic and/or nonionic dye absorber compo-
nents. The method 600 may be used with the wash cycle
10, other wash cycle, or as a separate cycle of operation.
The method 600 may be implemented during a cycle of
operation to remove loose dye that has transferred in the
currently running cycle. Alternatively, the method 600
may be used to remove loose dye that has transferred
in a previously run cycle. The method 600 includes treat-
ing the laundry with a wash liquid including at least one
surfactant and optionally enzymes, such as a laundry
detergent, to lift soils from the fabric at 602, such as may
occur during a main wash phase of a wash cycle. Fol-
lowing treatment with a wash liquid at 602, the laundry
load may be rotated at high speeds to extract the wash
liquid, which includes the detergent composition and soil
which has been lifted from the laundry, from the laundry
load at 604.

[0152] At 606 the laundry may be treated with a dye
absorber composition. In one exemplary embodiment,
the dye absorber composition may include a combination
of the cationic and nonionic dye absorber components
described above. The dye absorber composition may op-
tionally include zwitterionic dye absorber components,
as described above, without the addition of additional
anionic surfactants and/or enzymes (e.g. no additional
laundry detergent is added).

[0153] The dye absorber composition may include at
least one water soluble cationic dye absorber, a sur-
factant system comprising at least one surfactant and an
emulsifier. The at least one water soluble cationic dye
absorber may include a polymeric dye absorber, such as
polyvinylpyrrolidone, or a zwitterionic dye absorber that
becomes cationically charged depending on conditions
in solution in the treating chamber, for example. The sur-
factant system may include cationic and/or nonionic sur-
factants above the CMC. Non-limiting examples of suit-
able cationic surfactants include cetyltrimethylammoni-
um bromide (CTAB) and cetylpyridnium bromide (CPB).
Non-limiting examples of suitable nonionic surfactants
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include surfactants having an HLB in the range of 8 to
18 and capable of forming micelles between 10 to 40 °C
in an aqueous solution

[0154] The emulsifier may include a Pickering emul-
sion to complex with dyes in solution or that may have
transferred to other fabrics. In one example, the emulsi-
fier component may include cationic colloidal particulates
capable of forming Pickering emulsions to complex with
loose acid and direct dyes present in solution or that may
have transferred to other fabrics. Additionally, or alterna-
tively, the surfactant system may include nonionic sur-
factants present above the CMC to complex with loose
disperse and vat dyes in solution or that may have trans-
ferred to other fabrics. In another example, the emulsifier
component may include a host-guest complex. In yet an-
other example, the emulsifier component may include a
surfactant system comprising at least one surfactant
present at a concentration above the CMC of the at least
one surfactant.

[0155] The dye absorber treatment phase 606 may in-
clude mechanical agitation to facilitate removal of loose
dyes, such as loose dyes that may have transferred onto
light or white colored fabrics. In this manner the dye ab-
sorber treatment phase 606 may be considered a dye
removal or dye scrubber phase in that dye absorbers are
supplied to the laundry to complex with dyes for removal
from the laundry load. While the dye absorber treatment
phase 606 is described for use with the composition in-
cluding a combination of cationic and nonionic dye ab-
sorbers described above, it will be understood that the
dye absorber treatment phase 606 may be used with
other dye absorber compositions in a similar manner. In
addition, while the dye absorber composition is described
in the context of the method 600, the composition may
be used with other methods.

[0156] The concentration of one or more of the sur-
factants in the dye absorber composition may be moni-
tored during the treatment phase 606 to maintain the con-
centration above the CMC for that particular surfactant.
The concentration may be monitored using one or more
sensors or may be determined empirically by the control-
ler using pre-programmed algorithms and based on in-
formation related to the amount of laundry, the volume
of liquid supplied during the cycle of operation, the
amount of absorber composition supplied and/or the con-
centration of the dye absorber composition supplied. The
concentration may be controlled by controlling the dos-
age of the surfactant and/or controlling an amount of wa-
ter supplied to the treating chamber. For example, if the
concentration is too high above the CMC, additional wa-
ter may be added to dilute the surfactant concentration.
In another example, if the concentration is too low, addi-
tional dye absorber composition may be added to in-
crease the surfactant concentration.

[0157] The amount of treating composition to supply
to the treating chamber during the treatment phase 606
may be based on the amount of treating chemistry pro-
vided to the dispenser and/or based on an amount of
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laundry in the treating chamber. The amount of laundry
may be determined during a load amount determining
phase that may be part of the method 600 or part of the
cycle of operation used with the method 600. In one ex-
ample, the laundry treating appliance may use the load
detection phase 22 described above with respect to Fig-
ure 1 or any other suitable load detection method to de-
termine the amount of laundry. In another example the
load amount may be determined based on input by the
user related to the load amount. In yet another example,
the amount of treating composition can be supplied
based on an amount of liquid supplied to the treating
chamber to achieve the desired concentration of sur-
factants in the treating liquid during the treatment phase
606.

[0158] At 608 the treatment liquid applied at 606 may
be extracted from the laundry. This may include draining
treatment liquid collected in a sump of the clothes washer
so that it is no longer recirculated back onto the laundry
and may optionally include spinning the laundry at high
speeds to facilitate the extraction of liquid from the laun-
dry. The dye absorber treatment at 606 and extraction
at 608 may be repeated one or more times and may be
considered part of a dye removal or dye scrubber phase
to remove dye that is loose in solution and/or has trans-
ferred to other fabric in the laundry load implemented as
part of a rinse phase of a wash cycle or independent of
a rinse phase of a wash cycle. Following the extraction
at 608, a final rinse may be implemented at 610. The final
rinse may include additional dye absorber and optionally
otherrinse agents, such as a fabric softener, forexample.
Alternatively, the final rinse may include water or a rinse
liquid which includes rinse agents, such as a fabric sof-
tener. If the final rinse at 610 includes dye absorber, the
final rinse may be implemented with mechanical agitation
of the laundry load; if the final rinse at 610 does not in-
clude dye absorber, the final rinse may be restricted to
only mechanical motion which does not facilitate relative
fabric-to-fabric motion, which may facilitate dye transfer.
[0159] Figure 16 illustrates a method 650 for inhibiting
dye transfer during a wash cycle which includes treat-
ment of the laundry with a dye transfer inhibiting compo-
sition including a fabric softener and a dye absorber com-
position. The dye absorber composition may include the
dye absorber composition described above which in-
cludes a combination of cationic and nonionic dye ab-
sorber components or some other dye absorber compo-
sition. The fabric softener may include at least one cati-
onic small chain polymer and/or at least one silicone-
based polymer which is capable of acting as a dye fixa-
tive. The method 650 may be used with the wash cycle
10, with another wash cycle or as a separate cycle of
operation.

[0160] The method 650 begins with treating the laundry
with a first dose of the dye inhibitor composition at 652.
At 654, the laundry may be washed according to a wash
phase of a selected cycle of operation with a wash liquid
that includes at least one surfactant and optionally en-
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zymes, such as a wash liquid containing a laundry de-
tergent composition, to lift soils from the fabric. At 656,
a second dose of the dye inhibitor composition may be
supplied to the treating chamber for treating the laundry.
The second dose of the dye inhibitor may be dispensed
during a rinse phase to replenish fabric softener which
may have been removed from the laundry during the
wash phase at 654. The second dose of dye absorbers
may facilitate removal of transferred loose dyes during
the rinse phase.

[0161] While not meant to be limited by any theory, the
softener component of the dye transfer inhibiting com-
position may form a thin film on the surface of the fabric
from the electrostatic interaction of the positively charged
fabric softener and the cellulose substrate that may fix
or retain loose dyes on the surface of the laundry. The
dye absorbers may be provided in the composition to
complex with loose dyes in solution that may have been
released from the surface of the laundry fabric. Some
surfactants, especially those containing anionic function-
al groups, may increase the release of dyes from the
fabric surface into solution during treatment with a laun-
dry detergent including such surfactants. The presence
of the fabric softener, which may act as a dye fixative to
fix dyes at the surface of the laundry, in combination with
dye absorbers available for complexing with loose dyes,
may decrease the rate of release of dyes from the fabric
surface and the subsequent dye transfer that may occur
during washing with a laundry detergent.

[0162] Figure 17A illustrates a method 700 for facilitat-
ing distribution of a dye fixative on a laundry load. Dye
fixatives may interact electrostatically with fabrics result-
ing in localized spots of high concentration of dye fixative
and non-uniform distribution on the laundry items. For
example, cationic dye fixatives can interact electrostati-
cally with the cellulose of cotton fibers, making uniform
distribution of the dye fixative on the fabric difficult. Uni-
form distribution of the dye fixative on the fabric facilitates
inhibition of dye transfer from the fabric surface. The
method 700 may utilize a dye fixative having a charac-
teristic which may be adjusted or manipulated in order
to control a strength of the interaction between the dye
fixative and a fabric surface so as to facilitate the desired
distribution, dye fixing and optional fixative removal. The
method 700 may be used with the wash cycle 10 of Figure
1 or any other suitable wash cycle.

[0163] The strength or degree of interaction between
a charged molecule, such as a cationic dye fixative, and
a charged surface, such as a cotton fiber surface, may
be controlled by adjusting the potential of the molecule
and/or the surface. Zeta potential is a measure indicative
of a potential of a charged material in solution. Solution
conditions, such as pH, ionic strength, temperature and
pressure can affect the measured zeta potential of a ma-
terial. The method 700 may be used with a dye fixative
having a tunable or adjustable zeta potential which may
be controlled to provide a desired degree of interaction
between the dye fixative and a laundry surface.
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[0164] The method 700 may begin at 702 with distrib-
uting a dye fixative to the laundry. Distributing the dye
fixative may include supplying a treating composition
comprising at least one dye fixative to wet or saturate the
laundry. The treating composition may be configured to
provide an essentially neutrally charged dye fixative. As
used herein, a neutrally charged dye fixative is a dye
fixative having a zeta potential near zero, preferably with-
in = 10 mV. Providing a neutrally charged dye fixative to
the laundry may provide a more uniform distribution of
the dye fixative to the laundry by minimizing the electro-
static attraction between the dye fixative and the fabric
surface. Minimizing the electrostatic attraction between
the dye fixative and the fabric surface during the distrib-
uting at 702 may inhibit the formation of localized spots
of high concentration of dye fixative by allowing the dye
fixative to spread or distribute on the fabric surface before
becoming strongly attracted to the surface.

[0165] Once the dye fixative has been distributed to
the laundry, it is desirable to increase the strength of the
interaction between the dye fixative and the fabric surface
in order for the dye fixative to remain associated with the
fabric surface and to interact with dye molecules associ-
ated with the fabric to inhibit transfer or bleeding of the
dye molecules from the surface. Thus, at some prede-
termined point following the distribution of the dye fixa-
tive, at 704 the zeta potential of the dye fixative may be
changed such that an electrostatic interaction between
the dye fixative and the fabric surface and/or dye mole-
cules associated with the laundry fabric increases.
[0166] Dependingon the nature of the dye fixative and
the fabric surface, the zeta potential of the dye fixative
may be increased or decreased such that the electrostat-
ic attraction between the dye fixative and the fabric sur-
face increases. In the case of a cationic dye fixative and
a cotton fabric, the zeta potential of the dye fixative may
be increased to increase the electrostatic attraction be-
tween the dye fixative and the cotton fabric. The zeta
potential of the dye fixative may be changed by altering
the pH, ionic strength, temperature and/or pressure of
the fluid within which the dye fixative is dissolved or sus-
pended. For example, the pH may be changed to a de-
sired pH by adding a suitable pH buffer or using electrol-
ysis to alter the pH, as discussed further below. In another
example, the ionic strength of the fluid may be changed
by providing a salt or salt solution to the fluid. Non-limiting
examples of salts that may be used to adjust the ionic
strength include sodium chloride, sodium sulfate, and
ammonium sulfate.

[0167] At 706, the dye fixative may be removed from
the fabric surface, such as by changing the zeta potential
of the dye fixative again to facilitate removal of the dye
fixative from the fabric surface. For example, typically, it
is desirable to have a dye fixative associated with the
laundry fabric during a wash phase in a cycle of operation
to inhibit dye transfer during the wash phase. As dis-
cussed previously, elements such as the detergent, tem-
perature, amount of liquid and mechanical energy used
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during the wash phase may promote or facilitate dye
transfer during the wash phase, thus making it desirable
to use a dye fixative to inhibit dye transfer. However, it
may not be desirable to leave the dye fixative on the
laundry at the end of the cycle of operation. Thus, follow-
ing the wash and/or a rinse phase or stage, the dye fix-
ative may be removed prior to the end of the cycle of
operation. The zeta potential may be changed in the
same or a different manner than described above at 704.
To facilitate removal of the dye fixative, the strength of
the electrostatic attraction between the dye fixative and
laundry fabric is decreased, which may make it easier to
rinse off the dye fixative using arinse liquid, for example.
In one example, the strength of the electrostatic attraction
may be decreased by changing the zeta potential of the
dye fixative back to zero, preferably = 10 mV, to make
it easier to rinse away the dye fixative.

[0168] Figure 17B illustrates an exemplary embodi-
ment of the method 700 for facilitating distribution of a
dye fixative on a laundry load in the context of a pH tun-
able dye fixative. Inthe example illustrated in Figure 17B,
the electrostatic interaction between the dye fixative and
the fabric surface may be controlled by adjusting the pH
of the liquid in which the dye fixative is dissolved or sus-
pended in. The method 710 may begin at 712 with treat-
ing the laundry with a pH tunable dye fixative in a treating
liquid at a first pH. A pH tunable dye fixative may refer to
a polymer whose surface charge changes depending on
the pH of the solution. The first pH may correspond to a
pH at which the dye fixative is minimally charged, i.e.
near the isoelectric point of the dye fixative. An exemplary
class of pH tunable dye fixatives includes polymers hav-
ing allylamine, vinylamine, acrylamide, ethylenimine, or
lysine based monomers or functional groups, poly(4-vi-
nylpyridine), poly(2-vinylpyridine), poly(N,N-dimethyl-
aminoethylmethacrylate), poly(2-diethylaminoethyl
methacrylate), poly(N,N-diakyl aminoethyl methacr-
ylate), poly(L-lysine), or chitosan.

[0169] Anexample of asuitable pH tunable dye fixative
would be a dye fixative having a zeta potential of approx-
imately =10 mV at pH > 8 and a zeta potential of greater
than 20 mV at pH < 6. For this exemplary dye fixative,
the treating liquid at 712 may have a pH of approximately
8 or greater so as to provide a minimally charged or neu-
tral dye fixative, to facilitate uniform distribution of the
dye fixative to the fabric surface of the laundry, as dis-
cussed above.

[0170] At 714, the pH of the treating liquid may be de-
creased to a second pH which corresponds to a pH at
which the majority of the dye fixative is charged. This
may include adding liquid, such as a detergent, for ex-
ample, to the treating liquid to bring the pH down to the
second pH or, alternatively, the treating liquid supplied
at 712 may be drained and fresh treating liquid at the
desired second pH may be supplied to the laundry. Al-
ternatively, electrolysis may be used to alter the pH. Elec-
trolysis of the liquid produces an acid aqueous solution
and an alkaline aqueous solution that may be used to
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change the pH of the wash bath. An example of using
electrolysis in a domestic appliance is disclosed in U.S.
Pub. No. 2013/0026046 to Sanville, et al., filed July 6,
2011, entitled "On Site Generation of Alkalinity Boost for
Ware Washing Applications". For the exemplary dye fix-
ative described above, the second pH may be about 6
or less. Decreasing the pH to a value such that the ma-
jority of the dye fixative molecules are charged may fa-
cilitate fixing of the dye fixative to the fabric surface, which
may promote the inhibition of dye transfer. The charged
dye fixative molecule may have a stronger electrostatic
bond with the fabric surface such that a dye fixative film
or layer is formed on the surface of the fabric that inhibits
the release of dye from the fabric surface.

[0171] The laundry may then be washed according to
a wash phase of a selected cycle at 716. The pH of the
wash liquid at 716 may be controlled such that the pH
remains below the first pH. Above the first pH, the dye
fixative molecules become uncharged or neutral, de-
creasing the strength of the bond between the dye fixa-
tive, the fabric surface and the dye, which may increase
the amount of dye released from the fabric surface.
[0172] Following the laundry wash phase at 716, the
laundry may be treated with a rinse liquid having a pH
greater or equal to the first pH to again minimize the
charge of the dye fixative molecules at 718 to facilitate
removal of the dye fixative from the laundry. Neutralizing
the dye fixative molecules in this manner may decrease
the strength of the interaction between the dye fixative
and a charged fabric surface, such as cellulose, making
it easier to remove the dye fixative from the surface of
the laundry. Treating the laundry at 718 with a liquid at
a pH greater than or equal to the first pH may be done
multiple times during a rinse phase of a cycle of operation
or a single time during a final rinse of the rinse phase.
The dye fixative removal phase at 718 may be imple-
mented in the presence of dye absorbers to complex with
loose dyes in solution to inhibit dye transfer during re-
moval of the dye fixative.

[0173] Anoptionalfinalrinse at 720 may be implement-
ed to bring the pH down to at or below neutral such that
the laundry fabrics are not significantly alkaline at the end
of the cycle to improve the feel of the fabric. For example,
the final rinse at 720 may include a rinse with fresh water
from the water supply.

[0174] The pH, ionic strength, temperature and/or
pressure to provide a dye fixative with the desired char-
acteristic, such as the desired zeta potential, is based on
the dye fixative and characteristics of the treating liquids
used during the cycle of operation and may be deter-
mined empirically or using one or more formulas. Any
combination of environmental characteristics, such as
pH, ionic strength, temperature or pressure may be ad-
justed to provide the desired zeta potential of the dye
fixative and thus provide a desired strength of interaction
between the dye fixative and the fabric surface. For ex-
ample, while the method 710 is described in the context
of altering the pH, it will be understood that the method



53 EP 2 806 062 B1 54

710 may also include adjusting the ionic strength of the
liquid at 714 or 718. In addition, while the methods 700
and 710 are discussed in the context of changing the
zeta potential of the dye fixative, it will be understood that
the zeta potential of the fabric surface may also be
changed in order to facilitate distribution or removal of
the dye fixative from the laundry. For example, rinsing
the laundry with a rinse liquid having a high salinity may
provide the fabric surface with salt ions which may pro-
vide an electrostatic screen or shield to reduce the at-
traction between the fabric surface and the dye fixative.
[0175] Figure 18 illustrates a method 800 for treating
a laundry load with a dye fixative during a wash cycle.
The method 800 may be used with the wash cycle 10 of
Figure 1 or any other suitable wash cycle. In one exam-
ple, the method 800 may be used during the pre-wash
phase 14 of the wash cycle 10.

[0176] Many dye fixatives are charged molecules that
interact electrostatically with the fabric surface and the
dye to fix or retain the dye at the fabric surface. Thus,
the presence of dye fixatives on the fabric surface may
provide the fabric surface with a charged layer that may
undesirably attract other substances to the fabric surface.
For example, typical dye fixatives for use with cotton fab-
ric and negatively charged acid or direct dyes are posi-
tively charged cationic molecules. When the cationic dye
fixatives bond with the fabric surface, the fabric surface
may present a more positively charged surface than the
untreated fabric surface. This positive charge may attract
negatively charged substances in solution to the fabric
surface. For example, many soils are negatively charged
and thus may be attracted to the positively charged dye
fixative layer on the surface of the fabric. This may result
in soils that have been lifted from the laundry during
washing or soils that the laundry comes into contact with
during use, depositing on the fabric to a greater extent
than if the charged dye fixative layer was not present.
[0177] The method 800 provides a method by which
the charge of a dye fixative layer present on the fabric
surface may be changed or masked so as to minimize
the attraction of undesirable substances, such as soils,
to the fabric surface. At 802 a dye fixative layer having a
first surface charge may be formed on the fabric surface.
Formation of the dye fixative may be implemented by
supplying a dye fixative composition to the laundry which
is electrostatically attracted to one or more fabric surfac-
es of the laundry. For example, for cotton fabrics dyed
with acid or direct dyes, the dye fixative will likely be a
cationic dye fixative. Non-limiting examples of suitable
cationic dye fixatives include dye fixatives containing
functional groups selected from the group consisting of
primary, secondary, and tertiary amines and their salts,
and quaternary ammonium and phosphonium salts, such
as poly diallyl dimethyl ammonium chloride (DADMAAC)
and poly(acrylamide-co-diallyldimethyl ammonium chlo-
ride), polyacrylamide, and polyethyleneimine. Non-limit-
ing examples of suitable cationic dye fixatives include
those available under the trade name Sandofix SWE or
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WA, Sandolec CS, CL, WS, or CT, and Cartafix WE (all
available from Clariant), a cationic methylene guanidine
based dye fixative (commercially available under the
trade name Retayne™ from G&K Craft Industries), and
those available under the trade name Sera® Fast CT
(available from Dystar).

[0178] At 804 the surface charge of the fabric dye fix-
ative layer may be modified to neutralize or change the
charge of the fabric dye fixative layer. Modifying the fabric
dye fixative layer may include supplying a surface charge
modifying agent having an electrostatic charge opposite
that of the fabric dye fixative layer to the laundry in the
treating chamber. The surface charge modifying agent
may be attracted to the fabric-dye fixative layer and pref-
erentially distribute to the fabric surface. The surface
charge modifying agent may be supplied in an amount
sufficientto neutralize the charge of the fabric-dye fixative
such that the overall charge of the fabric surface is near
neutral. Alternatively, the amount of surface charge mod-
ifying agent may be sufficient to provide the surface of
the fabric with an overall surface charge that is different
than surface charge of the fabric in the absence of the
surface charge modifying agent.

[0179] In the example in which a cationic dye fixative
is applied at 802, the surface charge modifying agent
may be an anionic polymer. Non-limiting examples of
suitable anionic polymers include polymers containing
sulfonic or carboxylic groups having a molecular weight
above 200 kDa and a zeta potential between 0 to -20 mV
in pure solution, although other polymers having nega-
tively charged functional groups may also be used. Non-
limiting examples of commercially available anionic pol-
ymers include Syntan, Nylofast® (available from Clari-
ant), and Sera Fast® NHF (available DyStar). The ani-
onic polymers may be supplied such that the surface
charge of the fabric is negative rather than positive. A
negatively charged surface may be more likely to repel
or inhibit the deposition of negatively charged soils com-
pared to a positively charged cationic dye fixative layer.
The anionic polymers may also provide the additional
feature of acting as a dye fixative on acid nylon fabrics.
[0180] Alternatively, the surface charge modifying
agent may include small anionic compounds. Non-limit-
ing examples of suitable small anionic compounds in-
clude polymers having functional sulfonate, carboxylate
and/or acrylic acid functional groups and having a mo-
lecular weight between 5-50 kDa. The small anionic com-
pounds may interact with the cationic dye fixative layer
on the fabric surface to dissipate the positive charge on
the fabric such that the overall surface charge is near
neutral. The small and polar nature of the anionic agents
may facilitate more uniform distribution of the anionic
agents through the treating liquid.

[0181] Subsequent treatment of the fabric item at 806,
such as drying in a clothes dryer following the end of the
wash cycle, may be modified based on the type of surface
charge modifying agent applied to the fabric surface. For
example, if a sulfonate polymer is used as the surface
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charge modifying agent, the subsequent drying cycle
should be limited to a temperature below 130°F (54.4°C).
The recommended drying temperature may be commu-
nicated to the user through the user interface or may be
automatically communicated by the clothes washer to
the dryer, in a manner similar to that described below in
method 1500 of Figure 26.

[0182] In yet another example, the surface charge
modifying agent may include a saline solution. The saline
solution may be supplied to the laundry in the treating
chamber to mask the charge of the dye fixative layer and
interrupt electrostatic attraction between the charged dye
fixative layer on the fabric and charged substances in the
treating liquid. In the example of direct dyes, these types
of dyes often have low wash fastness, i.e. are prone to
bleeding when washed, because they are normally
present as anionic molecules with the sodium counter-
ion dissociated in an aqueous solution, such as a wash
liquid, which increases hydrophilicity of the direct dye,
and thus the solubility of the dye in the wash liquid. Adding
additional sodium ions into the solution may shift the equi-
librium of the system such that less sodium counter-ions
dissociate from the dye, making the dye molecules have
an overall neutral charge and making the dyes less sol-
uble in the wash liquid. The concentration of sodium may
vary depending on the amount of direct dye in the wash
liquid. In one example, the sodium ions may be provided
by adding sodium chloride and/or sodium sulfate at a
sodium concentration of about 50 g/L.

[0183] Additional examples of substances suitable for
use as the surface charge modifying agent include pol-
yelectrolytes capable of forming layer by layer polymer
films, non-limiting examples of which include poly(acrylic
acid), poly(methacrylic acid), polyethyleneimine, poly(al-
lylylamine hydrochloride), poly(acryllamide-2-methyl-
propane sulfonate), poly(3-sulfopropyl methacrylate),
poly(styrene sulfonate), poly(N,N,N-trimethyl-2-meth-
acryloyl ethyl ammonium) bromide, poly(vinyl sulfate),
poly(diallyldimethylammonium chloride), and poly(4-vi-
nyl-N-methylpyridinium iodide).

[0184] Figure 19 illustrates an exemplary dye fixative
treatment method 850 for treating a load of laundry with
a cationic dye fixative. The method 850 may be imple-
mented as part of the pre-wash phase 14 of the wash
cycle 10, as part of any other suitable cycle of operation,
oras aseparate cycle. While the method 850 is described
in the context of treatment with a cationic dye fixative, it
will be understood that the method 850 may be imple-
mented in a similar way for treatment with an anionic dye
fixative through the use of an appropriate surface charge
modifying agent for anionic dye fixatives.

[0185] The method 850 may begin with assuming that
the user has loaded a load of laundry into the treating
chamber and selected a cycle of operation that includes
treatment of the laundry with a dye fixative. At 852 the
laundry may be pre-wet with rinse water. The wetting
phase at 852 may be the same as the pre-wetting phase
12 of cycle 10 or different. As described above, pre-wet-
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ting the laundry with water prior to the application of the
dye fixative may facilitate more uniform distribution of the
dye fixative on the fabrics by lowering interfacial driving
forces and reducing a rate of fabric penetration and/or a
rate of attachment of the dye fixative.

[0186] At854 the laundry may be treated with a treating
liquid including a cationic dye fixative. The amount of
cationic dye fixative may be based on an amount of laun-
dry and/or a type of fabric of the laundry. Any suitable
automatic or manual method for determining an amount
and/or type of fabric of the laundry known in the art or
described herein may be used. Alternatively, the amount
of cationic dye fixative may be a default amount based
on the selected cycle of operation or the amount of treat-
ing chemistry provided by the user. Uniform distribution
of the cationic dye fixative through the laundry load may
further be facilitated by applying mechanical energy to
the laundry, such as by tumbling or agitating the laundry
load.

[0187] At 856, unbound or free cationic dye fixative,
i.e. cationic dye fixative that is not bound to the fabric
surface, may be removed. Removing the free cationic
dye fixative may include draining cationic dye fixative that
has collected in the sump of the clothes washer. The
laundry may be optionally spun at 856 to facilitate extrac-
tion of dye fixative from the laundry for collection in the
sump and subsequent draining. Alternatively, fresh water
may be added as a rinse prior to spinning and draining.
[0188] At 858, the laundry may be treated with a treat-
ing liquid including a surface charge modifying agent
which may be followed by a draining phase with optional
laundry spin to facilitate extraction of liquid at 860. The
amount of surface charge modifying agent to add may
be determined in a similar or different manner to the
amount of the cationic dye fixative added. In one exam-
ple, the amount of surface charge modifying agent may
be based on the amount of cationic dye fixative supplied
to the laundry at 854. Free surface charge modifying
agent may be removed at 860 in a manner similar to that
described above at 856 for removing the cationic dye
fixative. Following removal of free surface charge modi-
fying agent, the cycle of operation may continue to the
next phase of the selected cycle at 862. When the method
850 is used with the pre-wash phase 14 of the wash cycle
10, the main wash phase 16 may follow the removal of
free surface charge modifying agent at 860.

[0189] Inaddition to providing dye fixatives to the fabric
surface to inhibit dye transfer, it may be desirable under
certain circumstances to also remove dye fixative from
the fabric surface without facilitating dye transfer. For ex-
ample, dye fixative may build up on the fabric surface
over time from multiple treatments with a dye fixative.
The dye fixative on the fabric may attract soils which may
give the fabric a dirty or dingy appearance.

[0190] Inone example, the dye fixative may be config-
ured to release from the fabric surface upon exposure to
predetermined conditions. Many dye fixatives are sur-
factants containing a positively charged head group and
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non-polar tail. A surfactant-based dye fixative may in-
clude a fatty acid tail that has a low melting temperature
such thatwhen heated in a dryer or treated with hot water,
the dye fixative melts out of the fabric surface. Alterna-
tively, the dye fixative may include a pH sensitive head
group which changes it charge under certain pH condi-
tions, which may promote partitioning of the dye fixative
away from the surface. The pH of the treating liquid may
be changed at a predetermined point in the cycle to trig-
ger the pH sensitive head group of the dye fixative to
change its charge and release from the fabric surface.
[0191] In another example, the dye fixatives may be
actively removed from the surface of the fabric, such as
by using nanoparticles to shear off or remove at least a
portion of the fixative such that the dye fixative releases
from the fabric surface. Alternatively, enzymes may be
introduced which may alter the fabric surface such that
the dye fixative releases from the fabric. In yet another
example, the fabric surface may be excessively charged
to repel the dye fixative from the fabric surface, such as
by adding salts, such as sodium chloride.

[0192] The removal of the dye fixative may be per-
formed atthe end of a cycle to remove dye fixative applied
in the present cycle and additional dye fixative which may
have remained on the fabric after preceding cycles. Al-
ternatively, the dye fixative may be removed at the be-
ginning of a cycle, such as during a pre-wash phase, for
example, The dye fixative may be removed at the begin-
ning of the cycle to provide a relatively dye fixative-free
fabric surface which may be subsequently treated with
additional dye fixative. In this manner, the amount of dye
fixative on the fabric surface may be controlled and lim-
ited, inhibiting the build-up of dye fixative on the fabric
surface over time.

[0193] Figure 20 illustrates a method 1000 for treating
new laundry items. As used herein a new laundry item
refers to a laundry item that is being washed by the user
for the firsttime. The new laundry item may be an unused
laundry item or a used laundry item that has not been
previously washed by the user. The method 1000 may
be used for treating a single laundry item, multiple new
laundry items or a combination of new laundry items and
previously washed laundry items.

[0194] The method 1000 begins at 1002 with receipt
by the clothes washer controller of an input indicative of
a new laundry item for treatment by the clothes washer.
The input may include a user selecting the new laundry
item cycle or indicating the load contains a new laundry
item through the user interface. Alternatively, the control-
ler may receive the input when a new laundry item is
detected by the clothes washer. A new laundry item may
be detected optically, through radio frequency, or based
on one or more predetermined conditions being met. Op-
tical detection may include optically scanning a label pro-
vided on the laundry item, such as a bar code, detecting
absorbance and/or transmittance of light emitted from a
light source, or taking an image or video of the laundry
item. Radio frequency detection may include receipt of
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information from an RFID tag provided on the laundry
item by a suitable RFID reader provided on the clothes
washer. Certain conditions, such as selection of a small
load cycle or detection of a small load amount may also
indicate a new laundry item.

[0195] Upon receipt of the input indicative of a new
laundry item, the controller may automatically initiate a
new laundry item cycle or prompt the user to select a
new laundry item cycle. At 1004, the new laundry item
cycle may begin and a treatment may be supplied based
on the selected new laundry item cycle. At 1006 a wash
and/or a rinse phase may be modified. At 1008 the
clothes washer may optionally provide feedback to a user
regarding an outcome of the "New Garment" cycle or
recommendations for further laundry item care.

[0196] Figure 21 illustrates an exemplary method 1020
for treating new laundry items in a first wash cycle for a
dyed laundry item. When a user goes to wash a new
laundry item for the first time, there may be concern as
to whether the new laundry item will bleed. In some cases
a user will opt to wash the laundry item alone the first
time as a precaution to avoid potentially ruining other
laundry items with dye transferred from the new laundry
item. In other cases, a user may inadvertently wash the
new laundry item with other laundry items and dye may
transfer from the new laundry item to the other laundry
items in the load, potentially ruining these other laundry
items. Some laundry items are over-dyed and may bleed
the first few times they are washed, but after the first few
washes, little to no additional bleeding may occur.
[0197] The method 1020 may be used to provide a
user with information as to whether a new laundry item
is suitable for washing with mixed loads or should be
washed alone and optionally to provide a treatment to
inhibit dye transfer.

[0198] The method 1020 may begin at 1022 with re-
ceipt by the controller of an input indicative of a new laun-
dry item, as described above at 1002 of the method 1000
of Figure 20. While the method 1020 is described in the
context of a single item, it will be understood that the
method 1020 may be used with multiple items. If multiple
items are treated at the same time according to the meth-
od 1020, the multiple items should be similarly colored,
such as multiple jeans, to avoid an undesirable dye trans-
fer event.

[0199] At 1024 an optional dye transfer inhibitor may
be supplied to the laundry item. The dye transfer inhibitor
may be a dye fixative that may be supplied to the laundry
item according to any of the methods described herein.
Alternatively, the dye fixative may be applied as the tem-
perature of the treating liquid is increased. Increasing the
temperature may facilitate distribution of the dye fixative
on the fabric surface of the laundry item, increase com-
plexing of the dye fixative and fabric, and also facilitate
bleeding of loose dyes which may be subsequently
drained away. Atthe end of the dye fixative supply phase,
unabsorbed dye fixative may be removed by draining
treating liquid collected in the sump and optionally spin-
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ning the laundry items to extract treating liquid.

[0200] At 1026, the laundry item may be washed ac-
cording to a modified wash phase. Because the laundry
items are new items, it may be assumed that they are
not heavily soiled and thus removing soils is not a primary
concern during the wash phase at 1026, and the wash
phase 1026 may therefore be quicker than a normal wash
phase. The wash phase at 1026 may include supplying
alaundry detergent composition and an additive at a pre-
determined concentration and at a predetermined tem-
perature to facilitate removal of loose dyes from the laun-
dry item. Forexample, the laundry detergent composition
may be supplied to the laundry such that the concentra-
tion of surfactants is below the CMC to facilitate removal
of loose or excess dye. The additive may be a dye ab-
sorber which may further facilitate removal of loose dyes.
The laundry item may also be tumbled or agitated to fa-
cilitate releasing loose dyes from the surface of the laun-
dry item through mechanical action. Because notalldyes
are removed using the same methods, a combination of
dye fixative, laundry detergent concentration, tempera-
ture, dye absorbers and mechanical action may be used
to facilitate removal of loose/excess dye across a broader
range of dye and fabric types.

[0201] At 1028 the laundry item may be rinsed accord-
ing to one or more rinse phases. A presence of a dye in
the rinse liquid may be determined at 1030 within the
treating chamber, which may also include liquid that was
previously in the treating chamber. Dye in the rinse liquid
may be considered released dye in that the dye is no
longer associated with a laundry item, but is present in
solution in the rinse liquid. A suitable sensor system may
be provided for determining the presence of a dye in the
rinse liquid, non-limiting examples of which include opti-
cal sensor systems which may be used to perform UV/Vis
absorbance/fluorescence spectroscopy or a conductivity
sensor. Forexample, a UV/Vis absorbance/fluorescence
system may provide an output representative of a sensed
spectral absorbance and/or fluorescence of the treating
liquid. It will also be understood that when referring to
absorbance herein, transmittance, which is related to ab-
sorbance, may be used as an alternative to absorbance
orin order to determine the absorbance. The sensor sys-
tem may output a signal indicative of a presence of dye,
including an amount of dye, in the rinse liquid. The sensor
system may sense the dye and output the signal contin-
uously or intermittently throughout the rinse phase 1028
or at one or more predetermined stages of the rinse
phase 1028, such as the end of the final rinse, for exam-
ple.

[0202] The controller may receive the output signal in-
dicative of the presence of a dye from the sensor system
and determine whether the output signal satisfies a pre-
determined threshold at 1032. This may include compar-
ing the Abs/F characteristic to a predetermined reference
value that may be a range of reference values, an upper
threshold or a lower threshold. In the embodiment of Fig-
ure 21, the threshold is an upper threshold. If the output
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signal does not satisfy the threshold, the controller may
determine at 1034 that the laundry item is suitable for
washing with mixed loads in an un-sorted wash cycle and
provide feedback to the user through the user interface
that the laundry item may be washed in mixed loads in
future wash cycles. In this manner the output signal may
indicate a dye inhibited condition.

[0203] The cycle may then be completed at 1038. Op-
tionally, at 1042, a dye fixative may be supplied to the
laundry item to facilitate inhibiting dye transfer in a future
wash cycle and/or during use. The term "satisfies" the
threshold is used herein to mean that the variation sat-
isfies the predetermined threshold, such as being equal
to, less than, or greater than the threshold value. It will
be understood that such a determination may easily be
altered to be satisfied by a positive/negative comparison
or a true/false comparison. For example, a less than
threshold value can easily be satisfied by applying a
greater than test when the data is numerically inverted.
[0204] If the output signal does satisfy the threshold,
the controller may determine at 1036 that dye is present
in the rinse liquid and that the laundry item is not ready
for washing with mixed loads and should be washed in
a sorted wash cycle. In this manner the output signal may
indicate a non-inhibited condition, which may indicate
that the laundry is not dye stable, i.e. dye may transfer
from the laundry item to other surfaces during laundering
and/or use. The method then returns to 1026 to repeat
the modified wash phase 1026, rinse phase 1028 and
determining the presence of dye in the wash liquid at
1030. The controller may be programmed to repeat the
steps 1026, 1028, 1030 and 1032 a predetermined n
number of times. If it is determined that dye has been
determined to be present greater than n number of times
at 1036, the cycle may end at 1038 and the controller
may provide feedback to the user at 1040 that the laundry
item should not be washed with mixed loads. For many
laundry items, washing a predetermined number of
times, usually around 3, is sufficient to remove enough
loose dye to decrease the risk of a dye transfer event to
an acceptable level. However, if a laundry item continues
to bleed dye after multiple washings, the method 1020
may be completed and the user may be provided with
feedback as to the dye transfer status of the laundry item.
Optionally, at 1044, a dye fixative may be supplied to the
laundry item to facilitate inhibiting dye transfer in a future
wash cycle and/or during use.

[0205] The feedback provided to the user at 1034 and
1040 may be provided through text communicated
through a user interface or with one or more illuminated
indicators. For example, the user interface may be pro-
vided with a ready for mixed loads indicator which is il-
luminated green when the laundry itemis ready for wash-
ing with mixed loads and red when the laundry item is
not ready for washing with mixed loads. In another ex-
ample, the user interface may communicate whether the
laundry item is ready for washing with mixed loads and
other additional care information, such as recommenda-
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tions for further treatments.

[0206] In another example, the method 1020 may be
configured for use in treating jeans, which are typically
dyed with vat dyes. Rather than adding a dye fixative at
1024, an oxidizing agent may be added during the wash
phase 1026 to facilitate oxidation of any unoxidized vat
dyes and render them water insoluble, which may in-
crease their wash fastness and decrease dye transfer.
The method 1020 for use with jeans may be provided to
the user as a cycle option when the user selects a jeans-
only cycle.

[0207] While the method 1020 is described as includ-
ing a dye determination process, the method 1020 may
be used in a similar manner without determining the pres-
ence of dye. For example, the wash and rinse phases
1026 and 1028 may be repeated a predetermined
number of times that may be set automatically by the
controller or selected by the user.

[0208] Figure 22 illustrates another exemplary method
1050 for treating new laundry items in a first wash cycle.
The method 1050 may be used with new laundry items
to remove treatments or finishes from the items or to ap-
ply additional treatments or finishes to the items that are
more suitable for applying to laundry items that have not
been worn or used. For example, the method 1050 may
be used to remove a sizing agent from the laundry, if
desired by the user, prior to wearing or using the laundry
item. In another example, the method 1050 may be used
to apply a stain repellant finish to the laundry item. The
application of a stain repellant may lock-in stains present
on the laundry item and thus it is preferable to apply a
stain repellant prior to wearing or using the garment.
However, some consumers wear or use the item before
washing the item for the first time. Thus, as will be de-
scribed below, the method 1050 may include a wash
phase prior to the application of the stain repellant to
remove soils or stains that may have occurred prior to
the first wash.

[0209] The method 1050 may begin at 1052 with re-
ceipt by the controller of an input indicative of a new laun-
dry item as described above at 1002 of the method 1000
of Figure 20. While the method 1050 is described in the
context of a single item, it will be understood that the
method 1050 may be used with multiple items.

[0210] The method 1050 may include a main wash
phase 1056 and a rinse phase comprising one or more
rinses at 1062 which may be modified based on a treating
agent supplied to the laundry items during one or more
of first, second and/or third treatment supply phases
1054, 1058, and 1060. While three treatment supply
phases are illustrated, it will be understood that more
treatment phases may be used depending on the treat-
ment to be applied.

[0211] In one example, the method 1050 may be used
to remove a sizing agent from a new laundry item. Some
users may deem the presence of a sizing agent on the
laundry item as undesirable. For removal of a sizing
agent, the main wash phase 1056 may include providing
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mechanical action, such as tumbling or agitation, and a
wash liquid at a predetermined temperature and includ-
ing a laundry detergent composition at a predetermined
concentration to facilitate removal of the sizing agent.
The second and optionally third treatment supply phases
1058 and 1060 may include additional mechanical action
and application of wash liquid configured to facilitate re-
moval of the sizing agent. For example, the wash liquid
may be heated to the highest recommended temperature
for that item and/or the concentration of a laundry deter-
gentin the wash liquid may be increased to 1-3 times the
recommended dosage. Because the laundry itemis new,
soil removal is not the primary concern and the wash
phase 1056 and treatment phases 1058 and 1060 may
be configured to optimize removal of the sizing agent
rather than the removal of soil and stains, as in a typical
normal wash cycle.

[0212] In another example, the method 1050 may be
used to provide the new laundry item with a fabric finish.
In this example, the main wash 1056 may include pro-
viding mechanical action, such as tumbling or agitation,
and a wash liquid at a predetermined temperature and
including a laundry detergent composition at a predeter-
mined concentration. The main wash phase 1056 may
be a quick or light wash phase because the laundry item
is new and therefore does not likely have a high degree
of soiling or staining. At 1058 one or more fabric finish
treating agents may be supplied to the laundry item. The
fabric finish agents may be supplied at a predetermined
concentration and temperature depending on the agent.
The fabric finish agent may be supplied at a high con-
centration in a low water volume with circulation to facil-
itate distribution of the fabric finish agent.

[0213] In one example, the fabric finish agent supplied
in the second supply treatment 1058 may prepare the
laundry item for a fabric finish agent supplied in the third
supply treatment phase 1060. The second and/or third
treatment supply phases 1058 and 1060 may include a
temperature ramp profile that may activate or set the fab-
ric finish. Alternatively, or in addition, the user may be
provided with feedback at 1064 through a user interface
to set/activate the finish in a high heat cycle in a clothes
dryer atthe end of the wash cycle. In yet another example,
the clothes washer may communicate the recommended
temperature setting automatically to the dryer.

[0214] Non-limiting examples of fabric finish agents
that may be supplied during the treatment supply phases
1058, 1060 include stain repellants, UV blockers, soil re-
lease agents, insect repellant, flame retardant, water re-
pellant, moisture wicking refresh agents, wrinkle release
agents and wrinkle repellants.

[0215] In yet another example, the method 1050 may
be used to treat a new laundry item that is being wash
forthefirsttime by the user, butmay have been previously
owned/used, such as used clothing purchased from a
second-hand or thrift shop or yard sale. At 1056, the laun-
dry items may be washed in the main wash phase to
remove soils and stains by applying mechanical action
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and a wash liquid containing a laundry detergent com-
position. At 1058 a treatment composition comprising an
enzyme, such as cellulase, may be supplied to the laun-
dry. The cellulase may act as a fabric polisher, removing
pilling, which may rehabilitate the appearance of the laun-
dry item and make it look "newer".

[0216] The feedback provided to the user at 1064 may
be provided through text communicated through a user
interface or with one or more illuminated indicators. For
example, the user interface may be provided with an in-
dicator that changes color depending on the status of the
treatment. In another example, the user interface may
communicate care information, such as recommenda-
tions for further treatments. For example, the user inter-
face may recommend dryer settings or future wash set-
tings for the item.

[0217] Often, after fabric articles are washed, a user
then dries the fabric articles. This may be problematic if
dye has been transferred during the washing of the fabric
articles as the drying may thermoset the transferred dye
on the fabric articles, given the drying temperatures of
contemporary clothes dryers. Figure 23 illustrates one
example of aclothes dryer 1100, which includes a cabinet
1112 in which may be provided a controller 1114 that
may receive input from a user through a user interface
1116 for selecting a cycle of operation and controlling
the operation of the clothes dryer 1100 to implement the
selected cycle of operation. The userinterface 1116 may
be operably coupled with the controller 1114 and may
provide an input and output function for the controller
1114. The cabinet 1112 may be defined by a front wall
1118, a rear wall 1120, and a pair of side walls 1122
supporting a top wall 1124. A chassis may be provided
with the walls being panels mounted to the chassis. A
door 1126 may be hingedly mounted to the front wall
1118 and may be selectively movable between opened
and closed positions to close an opening in the front wall
1118, which provides access to the interior of the cabinet
1112.

[0218] A rotatable drum 1128 may be disposed within
the interior of the cabinet 1112 between opposing sta-
tionary frontandrear bulkheads 1130, 1132, which, along
with the door 1126, collectively define a treating chamber
1134 for receiving fabric items for treatment. As illustrat-
ed, and as may be the case with most clothes dryers, the
treating chamber 1134 may not be fluidly coupled with a
drain. Thus, any liquid introduced into the treating cham-
ber 1134 may not be removed merely by draining.
[0219] The drum 1128 may include at least one lifter
1129. In most dryers, there may be multiple lifters 1129.
The lifters 1129 may be located along an inner surface
of the drum 1128 defining an interior circumference of
the drum 1128. The lifters may facilitate movement of the
laundry 1136 within the drum 1128 as the drum 1128
rotates.

[0220] The drum 1128 may be operably coupled with
an actuator in the form of a motor 1154 to selectively
rotate the drum 1128 during a cycle of operation. The
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coupling of the motor 1154 to the drum 1128 may be
direct or indirect. As illustrated, an indirect coupling may
include a belt 1156 coupling an output shaft of the motor
1154 to a wheel/pulley on the drum 1128. A direct cou-
pling may include the output shaft of the motor 1154 cou-
pled with a hub of the drum 1128.

[0221] An air flow system may be provided to the
clothes dryer 1100. The airflow system supplies air to the
treating chamber 1134 and exhausts air from the treating
chamber 1134. The supplied air may be heated or not.
The air flow system may have an air supply portion that
may form, in part, a supply conduit 1138, which has one
end open to ambient air via a rear vent 1137 and another
end fluidly coupled with an inlet grill 1140, which may be
in fluid communication with the treating chamber 1134.
A heater 1142 may lie within the supply conduit 1138 and
may be operably coupled with and controlled by the con-
troller 1114. If the heater 1142 may be turned on, the
supplied airwill be heated prior to entering the drum 1128.
[0222] The air flow system may further include an air
exhaust portion that may be formed in part by an exhaust
conduit 1144. A lint trap 1145 may be provided as the
inlet from the treating chamber 1134 to the exhaust con-
duit 1144. An actuator in the form of a blower 1146 may
be fluidly coupled with the exhaust conduit 1144. The
blower 1146 may be operably coupled with and controlled
by the controller 1114. Operation of the blower 1146
draws air into the treating chamber 1134 as well as ex-
hausts air from the treating chamber 1134 through the
exhaust conduit 1144. The exhaust conduit 1144 may be
fluidly coupled with a household exhaust duct (not
shown) for exhausting the air from the treating chamber
1134 to the outside of the clothes dryer 1100.

[0223] The air flow system may further include various
sensors and other components, such as a thermistor
1147 and a thermostat 1148, which may be coupled with
the supply conduit 1138 in which the heater 1142 may
be positioned. The thermistor 1147 and the thermostat
1148 may be operably coupled with each other. Alterna-
tively, the thermistor 1147 may be coupled with the supply
conduit 1138 at or near to the inlet grill 1140. Regardless
of its location, the thermistor 1147 may be used to aid in
determining an inlet temperature. A thermistor 1151 and
a thermal fuse 1149 may be coupled with the exhaust
conduit 1144, with the thermistor 1151 being used to de-
termine an outlet air temperature.

[0224] A moisture sensor 1150 may be positioned in
the interior of the treating chamber 1134 to monitor the
amount of moisture of the laundry in the treating chamber
1134. One example of a moisture sensor 1150 may be
a conductivity strip. The moisture sensor 1150 may be
operably coupled with the controller 1114 such that the
controller 1114 receives output from the moisture sensor
1150. The moisture sensor 1150 may be mounted at any
location in the interior of the dryer 1100 such that the
moisture sensor 1150 may be able to accurately sense
the moisture content of the laundry. For example, the
moisture sensor 1150 may be coupled with one of the
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bulkheads 1130, 1132 of the drying chamber 1134 by
any suitable means.

[0225] A dispensing system 1157 may be provided to
the clothes dryer 1100 to dispense one or more treating
chemistries to the treating chamber 1134 according to a
cycle of operation. As illustrated, the dispensing system
1157 may be located in the interior of the cabinet 1112
although other locations are also possible. The dispens-
ing system 1157 may be fluidly coupled with a water sup-
ply 1168. The dispensing system 1157 may be further
coupled with the treating chamber 1134 through one or
more nozzles 1169. As illustrated, nozzles 1169 are pro-
vided to the front and rear of the treating chamber 1134
to provide the treating chemistry or liquid to the interior
of the treating chamber 1134, although other configura-
tions are also possible. The number, type, and placement
of the nozzles 1169 are not germane to the invention.
[0226] As illustrated, the dispensing system 1157 may
include a reservoir 1160, which may be a cartridge, for
a treating chemistry that may be releasably coupled with
the dispensing system 1157, which dispenses the treat-
ing chemistry from the reservoir 1160 to the treating
chamber 1134. The reservoir 1160 may include one or
more cartridges configured to store one or more treating
chemistries in the interior of the cartridges. A mixing
chamber 1162 may be provided to couple the reservoir
1160 to the treating chamber 1134 through a supply con-
duit 1163. Pumps such as a metering pump 1164 and
delivery pump 1166 may be provided to the dispensing
system 1157 to selectively supply a treating chemistry
and/or liquid to the treating chamber 1134 according to
acycle of operation. The water supply 1168 may be fluidly
coupled with the mixing chamber 1162 to provide water
from the water source to the mixing chamber 1162. The
water supply 1168 may include an inlet valve 1170 and
awater supply conduit 1172. It may be noted that, instead
of water, a different treating chemistry may be provided
from the exterior of the clothes dryer 1100 to the mixing
chamber 1162.

[0227] The treating chemistry may be any type of aid
for treating laundry, non-limiting examples of which in-
clude, but are not limited to, water, fabric softeners, san-
itizing agents, de-wrinkling or anti-wrinkling agents, and
chemicals forimparting desired properties to the laundry,
including stain resistance, fragrance (e.g., perfumes), in-
sect repellency, and UV protection.

[0228] The clothes dryer 1100 may also be provided
with a steam generating system 1180, which may be sep-
arate from the dispensing system 1157 orintegrated with
portions of the dispensing system 1157 for dispensing
steam and/or liquid to the treating chamber 1134 accord-
ing to a cycle of operation. The steam generating system
1180 may include a steam generator 1182 fluidly coupled
with the water supply 1168 through a steam inlet conduit
1184. A fluid control valve 1185 may be used to control
the flow of water from the water supply conduit 1172 be-
tween the steam generating system 1180 and the dis-
pensing system 1157. The steam generator 1182 may
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further be fluidly coupled with the one or more supply
conduits 1163 through a steam supply conduit 1186 to
deliver steam to the treating chamber 1134 through the
nozzles 1169. Alternatively, the steam generator 1182
may be coupled with the treating chamber 1134 through
one or more conduits and nozzles independently of the
dispensing system 1157.

[0229] The steam generator 1182 may be any type of
device that converts the supplied liquid to steam. For
example, the steam generator 1182 may be a tank-type
steam generator that stores a volume of liquid and heats
the volume of liquid to convert the liquid to steam. Alter-
natively, the steam generator 1182 may be an in-line
steam generator that converts the liquid to steam as the
liquid flows through the steam generator 1182.

[0230] It will be understood that the details of the dis-
pensing system 1157 and steam generating system 1180
are not germane to the embodiments of the invention and
that any suitable dispensing system and/or steam gen-
erating system may be used with the clothes dryer 1100.
It may also within the scope of an embodiment of the
invention for the clothes dryer 1100 to not include a dis-
pensing system or a steam generating system.

[0231] Figure 24 is a schematic view of the controller
1114 coupled with the various components of the clothes
dryer 1100. The controller 1114 may be communicably
coupled with components of the clothes dryer 1100 such
as the heater 1142, blower 1146, thermistor 1147, ther-
mostat 1148, thermal fuse 1149, thermistor 1151, mois-
ture sensor 1150, motor 1154, inlet valve 1710, pumps
1164, 1166, steam generator 1182 and fluid control valve
1185 to either control these components and/or receive
theirinputfor use in controlling the components. The con-
troller 1114 may also be operably coupled with the user
interface 1116 to receive input from the user through the
user interface 1116 for the implementation of the drying
cycle and provide the user with information regarding the
drying cycle. For example, the user interface 1116 may
receive information from a user that a dye transfer event
has occurred and may provide an indication of a dye
transfer event to the controller 1114. The user interface
1116 may be provided having operational controls such
as dials, lights, knobs, levers, buttons, switches, and dis-
plays enabling the user to input commands to a controller
1114 and receive information about a treatment cycle
from components in the clothes dryer 1100 or via input
by the user through the user interface 1116. The user
may enter many different types of information, including,
without limitation, cycle selection and cycle parameters,
such as cycle options as well as information regarding
the load to be dried including the type of laundry and the
type of dye transferred. Any suitable cycle may be used.
Non-limiting examples include, Casual, Delicate, Super
Delicate, Heavy Duty, Normal Dry, Damp Dry, Sanitize,
Quick Dry, Timed Dry, and Jeans.

[0232] The controller 1114 may also be communicably
coupled with a data communicator 1190 for receiving in-
formation from a washing machine and outputting infor-
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mation to the controller 1114. For example, the data com-
municator 1190 may provide an indication of a dye trans-
fer event to the controller 1114. The data communicator
1190 may wirelessly communicate with the washing ma-
chine and/or may be hard-wired to communicate with the
washing machine. The wireless communication may be
any variety of communication mechanism capable of
wirelessly linking with other systems and devices and
may include, but is not limited to, packet radio, satellite
uplink, Wireless Fidelity (WiFi), WiMax, Bluetooth, Zig-
Bee, 3G wireless signal, code division multiple access
(CDMA) wireless signal, global system for mobile com-
munication (GSM), 4G wireless signal, long term evolu-
tion (LTE) signal, Ethernet, or any combinations thereof.
It will also be understood that the particular type or mode
of wireless communication is not critical to this invention,
and later-developed wireless networks are certainly con-
templated as within the scope of embodiments of this
invention. Alternatively, the data communicator 1190
may be incorporated into the controller 1114 such that
the washing machine may be communicably coupled
with the controller 1114.

[0233] The controller 1114 may implement a treatment
cycle of operation selected by the user according to any
options selected by the user and provide related infor-
mation to the user. The controller 1114 may also include
a central processing unit (CPU) 1174 and an associated
memory 1176 where a set of executable instructions
comprising at least one user-selectable cycle of opera-
tion may be stored. One or more software applications,
such as an arrangement of executable commands/in-
structions may be stored in the memory and executed
by the CPU 1174 to implement the one or more treatment
cycles of operation.

[0234] In general, the controller 1114 will effect a cycle
of operation to effect a treating of the laundry in the treat-
ing chamber 1134, which may or may not include drying.
The controller 1114 may actuate the blower 1146 to draw
aninlet air flow 1158 into the supply conduit 1138 through
the rear vent 1137 when air flow may be needed for a
selected treating cycle. The controller 1114 may activate
the heater 1142 to heat the inlet air flow 1158 as it passes
over the heater 1142, with the heated air 1159 being sup-
plied to the treating chamber 1134. The heated air 1159
may be in contact with a laundry load 1136 as it passes
through the treating chamber 1134 on its way to the ex-
haust conduit 1144 to effect a moisture removal of the
laundry. The heated air 1159 may exit the treating cham-
ber 1134, and flow through the blower 1146 and the ex-
haust conduit 1144 to the outside of the clothes dryer
1100. The controller 1114 continues the cycle of opera-
tion until completed. If the cycle of operation includes
drying, the controller 1114 determines when the laundry
may be dry. The determination of a "dry" load may be
made in different ways, but may be often based on the
moisture content of the laundry, which may be typically
set by the user based on the selected cycle, an option to
the selected cycle, or a user-defined preference.
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[0235] Further, the controller 1114 may receive an in-
dication of a dye transfer event for the laundry to be dried
from the user interface 1116 or the data communicator
1190. Based on such a determination, the controller 1114
may control operation of one or more specific drying ac-
tions or cycles based on the determined dye transfer
event to limit any damage to the fabric items that the
transferred dye may cause. For example, the controller
1114 may control operation of the blower 1146, the heater
1142, and the operation of the rotatable drum 1128 based
on the determined dye transfer event. The controller 1114
may also be configured to provide an indication on the
user interface 1116 of the determined dye transfer event.
[0236] Figure 25 illustrates a method 1300 for deter-
mining a dye transfer event and controlling operation of
the clothes dryer based thereon. More specifically, the
method begins at 1302 by the controller 1114 receiving
as an input an indication of a dye transfer event for the
laundry to be dried. For example, the controller 1114 may
receive an indication from the user interface 1116 when
a user inputs that the dye transfer event has occurred. A
washing machine used to wash the laundry may alert the
user to the dye transfer or the user may notice that dye
has transferred. The washing machine may also indicate
to the user to select a specific dryer cycle, including for
example a delicate cycle or dye transfer cycle, or may
indicate to the user to select a specific temperature or
dryness level. Alternatively, the controller 1114 may re-
ceive a communication from a washing machine that the
dye transfer event has occurred. For example, clothes
washer 50, 450 and 2050 may all be configured to com-
municate that a dye transfer event has occurred. Such a
communication is described in more detail below with
respect to method 1500. It will be understood that such
an indication of a dye transfer event may be received via
the data communicator 1190 from the washing machine
and that the data communicator 1190 may provide an
indication of the dye transfer event to the controller 1114.
Alternatively, the controller 1114 may be configured to
receive the indication directly from the washing machine.
Regardless of whether the data communicator 1190 or
the controller is communicably coupled with the washing
machine, it will be understood that the communication
with the washing machine may be a wireless communi-
cation and/or a hard-wired communication.

[0237] After a dye transfer event has been indicated
at 1302, the controller 1114 may control the implemen-
tation at 1304 of the automatic cycle of operation of the
clothes dryer based on the indication of the dye transfer
event. This may include the controller 1114 implementing
one or more specific drying actions or cycles, which may
include, among other things, selecting a specific cycle of
operation, setting one or more parameters of the cycle
of operation, including keeping the drying temperature
below the dye set or thermoset temperature, skipping or
adding a phase to the cycle of operation, terminating the
cycle of operation, and adding a treating chemistry to
prevent the dye from setting. For example, a specific dye
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transfer cycle may be utilized to limit the drying of the
fabric items so that the transferred dye does not thermo-
set. The implementation of the one or more specific dry-
ing actions or cycles may occur regardless of what cycle
of operation is selected by a user on the user interface
1116. For example, a user may select a gentle dry cycle
and the controller 1114 will instead operate the clothes
dryer 1100 under the dye transfer cycle. Alternatively,
the controller 1114 may limit the user from selecting any
alternative cycles or drying actions such the one or more
specific drying actions or cycles may be the only options
allowed for the user to select.

[0238] By way of non-limiting example, controlling the
implementation of the automatic cycle of operation of the
clothes dryer 1100 including specific drying actions or
cycles may include limiting temperatures during the cycle
of operation. This may include limiting the drying temper-
ature within the treating chamber 1134 to below 140°F
(60°C). For example, the cycle of operation may be ex-
ecuted such that temperatures within the rotatable drum
1128 do not exceed 135°F (57°C). By way of further ex-
ample, this may include utilizing drying temperatures be-
tween 115°F (40°C) and 125°F (52°C) for a first half of
the cycle of operation or until the residual moisture con-
tent (RMC) of the fabric items is determined to be about
30% and then utilizing drying temperatures between 95°F
(35°C) and 105°F (41°C) from that point until the end of
the cycle. Further, controlling operation of the clothes
dryer 1100 may include limiting dryness achieved during
the cycle of operation. Typical cycles end when the RMC
reaches between two and four percent. Limiting the dry-
ness during the implemented cycle where a dye transfer
has been indicated may include ending the cycle of op-
eration when the RMC reaches between 10% and 18%.
Further still, controlling operation of the clothes dryer
1100 may include adjusting a rotation profile of a drum
of the clothes dryer. This may include lowering the rev-
olutions per minute of the rotatable drum 1128, limiting
the time spent tumbling, not tumbling, etc. Any of the
above or any combination of the above may avoid hot
spots within the load and over drying, either of which may
thermoset transferred dye.

[0239] It will be understood that the method may be
flexible and that the method 1300 illustrated is merely for
illustrative purposes. For example, the method may in-
clude indicating, on a user interface of the clothes dryer,
information related to the dye where the information in-
cludes at least one of: at least one action taken by the
clothes dryer in response to the determined dye transfer
event, atleast one consequence of the at least one action
taken by the clothes dryer, or indicating on the user in-
terface that the dye transfer event has been determined.
Itis also contemplated that the input received by the con-
troller 1114 may include information related to a type of
dye transferred and/or a type of laundry to be dried.
Based on such additional information the controller 1114
may be configured to control a drying temperature of the
clothes dryer to be below a thermoset temperature and
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such athermosettemperature may be determined based
on the type of dye transferred and/or the type of laundry.
[0240] As briefly described above, the method may in-
clude communicating with a clothes washer to determine
if a dye transfer event has occurred. Figure 26 illustrates
a method 1500 for communicating dye transfer informa-
tion between a clothes washer and clothes dryer and
controlling operation of the clothes dryer based on the
communicated dye transfer information. The operation
of the clothes dryer may then be controlled to minimize
further dye transfer or thermosetting of any transferred
dye.

[0241] The method 1500 may begin with assuming that
laundry has been loaded into the clothes washer and is
being treated according to a selected cycle of operation.
At 1502 the presence of a dye transfer event may be
determined. A dye transfer event may be determined au-
tomatically by the clothes washer or the clothes washer
may determine a dye transfer event manually based on
user input. For example, the user may provide informa-
tion to the clothes washer through the user interface that
identifies an item of the load as known for dye bleeding
and/or identifies an item of the load as new and/or brightly
or deeply colored, which may be suspected of bleeding.
Alternatively, the user may identify an item of the load as
being new and/or of unknown dye bleeding status that
the user would like the clothes washer and/or dryer to
treat as if a dye transfer event occurred as a precaution.
[0242] Alternatively, a dye transfer event may be de-
termined automatically one or more times at predeter-
mined points in the cycle of operation. The determination
may be done continuously or intermittently through the
entire cycle of operation or during one or more phases
of the cycle of operation. In one example, the color of the
wash liquid at different stages of the wash phase of a
cycle or at the end of the wash phase may be determined
using a suitable sensor system, such as a UV/Vis ab-
sorbance system, for example, to determine whether the
color of the wash liquid or a change in color of the wash
liquid indicates that a dye transfer event has occurred.
In another example, the use of dye fixatives and/or ab-
sorbers in the cycle, either automatically or based on
manual input by a user, may be used to determine that
a dye transfer event has occurred.

[0243] In yet another example, the fabric item may in-
clude a label that communicates dye-related information
with the clothes washer. The fabric item may include an
RFID tag or abarcode that is readable by a suitable read-
er provided on the clothes washer. The label may com-
municate information such as the type of dye(s) present
in the fabric item and the clothes washer controller may
be programmed to determine whether the dye(s) are like-
ly to result in a dye transfer event.

[0244] The dye transfer eventinformation may be com-
municated with the dryer at 1504 through an appropriate
connection between the clothes washer and the dryer or
wirelessly, such as through Bluetooth, for example, as
described above with respect to Figure 24. In this manner
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the washing machine may provide an indication to the
dryer thata dye transfer event has occurred and the dryer
may control or modify a subsequent drying cycle based
on the indicated dye transfer event information at 1506.
[0245] Similarly to the method 1300 described above,
controlling the drying cycle may include controller the im-
plementation of the cycle of operation based on the in-
dication of the dye transfer event including modifying the
drying cycle such that the temperature remains at the
lowest setting for that drying cycle, modifying the dryness
end pointfor the selected drying cycle to minimize heating
of the fabrics at the end of the cycle, and/or modifying
the drum rotation profile for the selected drying cycle to
provide minimal agitation so as to not facilitate further
dye transfer. Heating the fabrics at too high of a temper-
ature and/or for too long during a drying cycle may ther-
moset dye that has transferred during the preceding
wash cycle, which may preventremoval of the transferred
dye in a subsequent wash cycle. In one example, receipt
of a dye transfer event by the dryer may cause the dryer
to prompt the user to select a predetermined dye transfer
cycle which includes one or more of these cycle modifi-
cations.

[0246] Figure 27 illustrates amethod 1600 for inhibiting
dye transfer in a wash cycle without the use of dye fixa-
tives or dye absorbers by controlling surface tension gra-
dients on the fabric surface of the laundry.

[0247] The method 1600 may begin by assuming that
a user has loaded laundry into the treating chamber and
selected a cycle of operation. At 1602, the laundry may
be pre-wet with water only. In one example, the pre-wet
phase may be implemented as described above for the
pre-wetting phase 12 of the cycle 10. Pre-wetting the
fabrics may reduce the interfacial tension between a
wash liquid and the fabric surface when a wash liquid is
supplied to the laundry. Reducing the interfacial tension
may reduce surfactant penetration onto the laundry and
thus reduce dye bleeding from the fabric. In a laundry
detergent composition, surfactants may penetrate the
fabric and lift dyes from the fabric surface. Anionic sur-
factants have been found to lift direct and acid dyes and
nonionic surfactants have been found to lift disperse
dyes. Reducing the driving force of surfactants to the
fabric surface by pre-wetting the fabric may reduce this
surfactant-induced dye bleeding.

[0248] Following pre-wetting of the laundry at 1602,
the laundry may be treated with a laundry detergent com-
position at a concentration such that the surfactants are
present at concentrations slightly above their CMC. Sur-
factants at concentrations above the CMC may provide
surfactant micelles capable of absorbing dye released
from the fabric surface to inhibit dye transfer. The con-
centration of the surfactant may be controlled and/or
monitored in a manner similar to that described above
with respect to method 600 of Figure 15. In one example,
the concentration of the laundry detergent may be con-
trolled by controlling the dosage of the detergent and/or
controlling an amount of water supplied to the treating
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chamber with the detergent. If the surfactant concentra-
tion is too high above the CMC, at 1606 additional water
may be added to dilute the surfactant concentration and
the cycle may continue at 1608. The pre-wetting at 1602
and treating with laundry detergent at 1604 may be im-
plemented at cold water temperatures and with minimal
mechanical action to further inhibit dye transfer.

[0249] Figure 28 illustrates a method 1700 for remov-
ing dye fixative from laundry items. Dye fixatives, in par-
ticular cationic dye fixatives, on laundry may attract soils,
which are often negatively charged, in the wash liquor
during a wash cycle and during use of the laundry item
after laundering. The electrostatic attraction between the
cationic dye fixative and negatively charged soil may
make the soil difficult to remove, even during a wash
cycle. This soil may also give the laundry a dingy or dulled
appearance, especially on white and light colored fabrics,
which may increase over time as dye fixative is applied
multiple times to the laundry in subsequent wash cycles.
[0250] The method 1700 may be implemented as a
wash cycle to remove absorbed dye fixative and soil to
whiten or brighten laundry items. The method 1700 may
be implemented automatically as part of a whitening or
abrightening phase of a wash cycle or a whites only wash
cycle, forexample. In another example, the method 1700
may be implemented based on user selection of a cycle
modifier option to selectively implement the method 1700
as part of a wash cycle. The method 1700 may begin
with a wash phase 1702 which includes supplying a hot
wash liquid to the laundry items that includes a laundry
detergent and a basic agent to increase the pH of the
wash liquid to a basic pH, preferably pH >9. The temper-
ature of the treating liquid is preferably at least 110°F
(43°C) or greater, but lower temperatures may also be
used. Non-limiting examples of basic agents include
powdered alkaline build detergents, alkaline ingredients
such as sodium or ammonium hydroxide, and other buff-
er components, such as a buffer system formed by so-
dium bicarbonate and sodium hydroxide, for example.
Alternatively, the pH of the wash liquid may be adjusted
through electrolysis.

[0251] The alkaline wash liquid may be configured to
provide an environment with a pH above the pKa of the
cationic dye fixative, which may decrease the adhesion
force between the dye fixative and the fabric, resulting in
the release of the dye fixative from the fabric. For exam-
ple, a basic pH may facilitate removal of polyamine cat-
ionic dye fixatives from the fabric, as described above at
718 of the method 710 of Figure 17B, the embodiments
of which may be used with the method 1700.

[0252] In one example, the supplying of heated, alka-
line liquid and a detergent to the laundry in the treating
chamber may overlap as part of the wash phase 1702.
Alternatively, the wash phase 1702 may be divided into
a dye fixative removal stage in which heated, alkaline
liquid is supplied to the laundry first followed by the ad-
dition of detergent to the alkaline liquid to form a wash
liquid as part of a wash stage. In this manner the dye



73 EP 2 806 062 B1 74

fixative removal stage may be implemented as a sepa-
rate stage prior to any wash stage in a selected cycle of
operation.

[0253] The heating of the liquid, adjusting of the pH
and addition of detergent may be done in any order and
may occur simultaneously or sequentially. In one exam-
ple, the water, basic agent, and detergent may be sup-
plied to atub of the clothes washer for heating and mixing,
such as in a sump area of the tub, prior to being sprayed
onto the laundry in the treating chamber by a recirculation
system. Alternatively, any part of the heating, adjusting
the pH or mixing with a detergent may occur prior to entry
into the tub or treating chamber. For example, the water
may be supplied from a hot water supply or flowed
through an in-line heater prior to being supplied to the
tub or sprayed directly onto the laundry in the treating
chamber. In another example, the basic agent may be
mixed with the heated water as it is being supplied to the
laundry in the treating chamber, such as by adding the
basic agent to the flow of heated water or flowing the
heated water through a mixing chamber where the heat-
ed water can be mixed with the basic agent prior to being
sprayed into the treating chamber.

[0254] The wash phase 1702 may include treating the
laundry items with additional laundry adjuncts, such as
dye absorbers, oxidizing agents and/or optical brighten-
ers. In one example, the wash phase 1702 may be im-
plemented with dye absorbers in a manner similar to that
described above for cycle 10 of Figure 1. The dye ab-
sorbers may be a mixture of cationic and nonionic dye
absorbers, such as those described above. The dye ab-
sorbers may facilitate preferential distribution of the soil
away from the cationic fixative and fabric surface and
into solution with the dye absorbers where they may sub-
sequently be removed. The oxidizing agents, such as
hydrogen peroxide or a source of hydrogen peroxide, for
example, may be provided to decolorize soil on the laun-
dry items and may also oxidize the cationic dye fixative,
which may facilitate solubilization of the cationic dye fix-
ative for subsequent removal.

[0255] During the wash phase 1702, the alkaline liquid
and/or the wash liquid may be recirculated through the
treating chamber to move the liquid through the laundry
to facilitate removal of dye fixative from the laundry and
cleaning of the laundry. Mechanical energy may also be
supplied to further facilitate removal of the dye fixative
and cleaning of the laundry, such as by rotating a drum
defining the treating chamber and/or moving a clothes
mover within the treating chamber.

[0256] At 1704 a rinse phase may be implemented.
The rinse phase may include one or more rinses which
may optionally include supplying dye absorbers during
at least one of the rinses. The rinse phase 1704 may be
implemented in a manner similar to that described above
for cycle 10 of Figure 1 or the method 300 of Figure 9,
which include the use of dye absorbers.

[0257] Either or both of the wash and rinse phases
1702 and 1704 may be repeated one or more times be-
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fore ending the cycle at 1706. In one example, the
number of times the wash phase 1702 and/or rinse phase
1704 is repeated may be a predetermined number of
times programmed into control software associated with
the controller. Alternatively, the number of times the wash
and/or rinse phases 1702/1704 are repeated may be set
by the user. Each of the wash and rinse phases 1702
and 1704 may include one or more drain phases in which
liquid is drained from the tub. The drain phases may op-
tionally include rotating the laundry at high speeds to fa-
cilitate extraction of liquid from the laundry, followed by
draining the extracted liquid from the tub.

[0258] In another example, the decision to repeat a
wash and/or rinse phase 1702, 1704 may be determined
based on sensor output indicative of a presence of a dye
fixative in the wash and/or rinse liquid. The clothes wash-
er may be provided with a suitable sensor system to de-
termine the presence of a dye fixative in the treating lig-
uid. The sensor system may be an optical-based sensor
system such as a UV/Vis absorbance/reflectance sys-
tem, or a conductivity sensor system, for example. The
sensor system may provide an output to the controller
indicative of a presence of a dye fixative in the wash
and/or rinse liquid. The controller may decide whether to
repeat the wash and/or rinse phase 1702, 1704 based
on the outputfrom the sensor system. The sensor system
may take sensor readings continuously or intermittently
throughout the wash/rinse phases 1702, 1704 or at pre-
determined stages of the wash/rinse phases 1702, 1704.
[0259] Referring again to Figure 28, at 1708 a pres-
ence of a dye fixative in the wash liquid may optionally
be determined by the controller based on outputreceived
from the sensor system during or at the end of the wash
phase 1702. The controller may determine that dye fix-
ative is present if the output satisfies a predetermined
threshold and repeat the wash phase 1702. The wash
phase 1702 may be repeated based on the determine
presence of a dye fixative a predetermined number of
times or until the output does not satisfy the threshold. If
the output does not satisfy the predetermined threshold,
then the cycle may proceed to the next phase.

[0260] Optionally, the determination of the presence
of a dye fixative may be used to modify the wash phase
1702 each time the wash phase 1702 is repeated. For
example, the controller may use the output to determine
an amount of dye fixative present in the wash liquid and
modify cycle parameters such as temperature of the
wash liquid, pH of the wash liquid, and/or an amount of
a treating agent to add. In one example an amount of
laundry detergent and/or dye absorbers to supply during
the wash phase 1702 may be determined based on the
amount of dye fixative detected in the wash liquid.
[0261] The method 1700 may be implemented auto-
matically based on sensor output or based on information
received from the user. For example, the method 1700
may be implemented automatically during a cycle of op-
eration based on a determined presence of a dye fixative.
The determination of the presence of a dye fixative may
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include determining the presence of a dye fixative in the
wash or rinse liquid, in a manner similar to that described
above at 1708 and 1710 of Figure 28, or on the laundry
items. Alternatively, the presence of a dye fixative may
be determined based on sensing the presence of dye
fixative in the dispenser. In one example, the presence
of adye fixative in the dispenser may be determined using
a suitable sensor configured to determine the presence
of a dye fixative in the treating liquid provided in the dis-
penser. Non-limiting examples of a sensor include an
optical or electrical sensor. In another example, the dye
fixative may be stored in a container which carries infor-
mation regarding the presence of a dye fixative that may
be communicated with the controller of the appliance. In
an exemplary embodiment, the dye fixative may be pro-
vided in a dispenser cartridge which carries information,
such as a bar code, that can be read by a suitable sensor
provided in the appliance. In another example, the meth-
od 1700 may be implemented based on cycle selections
or cycle modifier selections made by the user through
the user interface of the clothes washer.

[0262] Inanexemplary embodiment, the clothes wash-
er may include a dye fixative removal option that a user
can select through the user interface to implement the
dye fixative removal cycle of method 1700 as part of a
selected cycle of operation or as an independent cycle.
Additionally, or alternatively, the method 1700 may be
implemented automatically based on the selected cycle,
such as a whites only cycle, or based on the phases of
the selected cycle, such as a wash cycle with a whitening
phase, as described above. In yet another example, the
user may be prompted by the clothes washer to provide
information relating to the laundry item(s) dye fixative
treatment status (e.g. the item was previously treated in
a dye fixative treatment cycle) and the clothes washer
may use this information to automatically implement the
method 1700 as part of a selected cycle of operation or
as an independent cycle.

[0263] Alternatively, or additionally, a determination of
apresence of a dye fixative may optionally be determined
following the rinse phase 1704 at 1710. The determina-
tion at 1710 may be performed in a manner similar to that
described above at 1708. If dye fixative is determined to
be present, either the wash phase 1702 or the rinse
phase 1704 may be repeated a predetermined number
of times or until the output satisfies a threshold value.
[0264] Figure 29 illustrates a schematic of a vertical
axis clothes washer, also sometimes referred to as a top
loader, 1850 that is similar to the clothes washer 50 of
Figure 2 exceptthat the clothes washer 1850 is illustrated
as having a dispenser 1890 and an optional heating sys-
tem 1898. The elements in the clothes washer 1850 that
are similar to those of clothes washer 50 have been la-
beled with the prefix 1800. Only those elements neces-
sary for a complete understanding of the embodiments
of the invention are illustrated and it will be understood
that the clothes washer 1850 may include additional el-
ements traditionally found in a clothes washer without
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deviating from the scope of the invention.

[0265] The clothes washer 1850 may include a dis-
penser 1890 for dispensing a treating chemistry, which
may include water, into the treating chamber 1862 or tub
1854 through one or more nozzles 1894. The dispenser
1890 may be any suitable single dose, multi-dose or bulk-
type dispenser and may include a treating chemistry stor-
age compartment(s) 1892 and one or more dispensing
pumps 1893 for pumping the treating chemistry from the
storage compartment 1892 to the nozzle 1894 for spray-
ing into the treating chamber 1862. There may be one or
multiple compartment(s) 1892, which may dispense solid
or liquid treating chemistries. One or more of the storage
compartment(s) may receive a removable cartridge con-
taining the dispensing chemistry. Some of the compart-
ment(s) 1892 may be a cup holding the treating chemis-
try, which is flushed by liquid, instead of using the pump
1893, to dispense the treating chemistry from the com-
partment 1892. The dispensing pump 1893 may pump
the treating chemistry directly from the storage compart-
ment 1892 or, alternatively, the dispensing pump 1893
may pump the treating chemistry to a mixing chamber
(not shown) for mixing one or more treating chemistries,
which may include water from a water supply 1872, to
form a treating chemistry mixture prior to supplying the
treating chemistry mixture to the treating chamber 1862.
The pump 1893 is preferably a metered pump, such as
a piston pump, which is capable of dispensing very pre-
cise volumes of treating chemistries at very precise flow
rates.

[0266] Treating chemistry which collects in the sump
1858 may be pumped out through a household drain
1878 by a pump 1876. Alternatively, the pump 1876 may
recirculate liquid collected in the sump 1858 back to the
treating chamber 1862 through a recirculation conduit
1880 and a sprayer 1874. While a single pump 1876 is
illustrated for preforming both the drain and recirculation
functions, separate pumps may be used.

[0267] The optional heating system 1898 is provided
for heating the liquid used in the cycle of operation and/or
the treating chamber 1862. In this way, the temperature
of the liquid and/or laundry in the treating chamber 1862
may be raised to a desired temperature for the cycle of
operation. The heating system 1898 may be any suitable
heating system for the described purpose and is illustrat-
ed as a forced air system comprising a resistive heating
element 1898A and a fan 1898B, which are configured
such that the fan 1898B blows air over the heating ele-
ment 1898A and the heated air is sent to the treating
chamber 1862. Alternatively, the heating system 1898
could be a heater located within a liquid supply line or in
the sump 1858 to heat the liquid that is applied to the
laundry in the treating chamber 1862. However, for the
low liquid volumes used in the embodiments described
herein, there may be insufficient liquid volumes to fully
immerse a heater in the sump, making the forced air sys-
tem more desirable.

[0268] Figure 30 illustrates a color care cycle 1900 for
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supplying a treating chemistry, such as a color care
agent, to laundry in the treating chamber 1862 during an
automatic cycle of operation. While the color care cycle
1900 is described in the context of the clothes washer
1850, it will be understood that the cycle 1900 may be
used with any of the clothes washers described herein,
such as clothes washer 50, 450 and 2050. The color care
cycle 1900 may be used to supply one or more color care
agents to the treating chamber 1862 for the preservation
of laundry color and/or the inhibition of a dye transfer
event. While the color care cycle 1900 is described in the
context of supplying a fabric softener as the color care
agent, the color care agent may include alternate or ad-
ditional treating chemistries, non-limiting examples of
which include one or more cationic surfactants, cationic
polymers, emulsions, vesicles, micelles, dye absorbers
or dye fixatives or combinations thereof. The color care
agent may be provided to the treating chamber 1862 as
amixture and may include one or more additional treating
chemistries, non-limiting examples of which include wa-
ter, fragrance and colorants.

[0269] The colorcare cycle 1900 begins with assuming
that the user has placed the laundry for treatment into
the treating chamber 1862, provided a treating chemistry
that includes a color agent to the dispenser 1890 and
selected a cycle of operation that includes the color care
cycle 1900. The color care cycle 1900 may be an inde-
pendent cycle or part of another cycle of operation exe-
cuted by the control software of the controller 1882.
[0270] The color care cycle 1900 may include an op-
tional laundry load detection phase 1902 that may be
used to determine an amount of laundry present in the
treating chamber 1862. The amount of laundry may be
qualitative or quantitative and may be determined man-
ually based on user input through the user interface 1884
or automatically by the washing machine 1850 in a man-
ner similar to that described for the laundry load detection
phase 22 of Figure 1.

[0271] The color care cycle 1900 includes a pre-wash
phase 1904 which includes forming a pre-wash mixture
1906 and supplying the thus formed pre-wash mixture to
the treating chamber 1862 at 1908. Following the pre-
wash phase 1904, a wash phase 1910 may be imple-
mented in which a wash mixture is formed at 1912 and
supplied to the treating chamber 1862 at 1914. The wash
phase 1910 may also include the application of mechan-
ical energy 1916 to the laundry in the treating chamber
1862 to treat the laundry and remove soil from the laun-
dry.

[0272] Forming the pre-wash mixture at 1906 may in-
clude combining a color care agent, such as a composi-
tion that includes a fabric softener, and water to form a
pre-wash mixture having a predetermined concentration
of fabric softener, which may include providing a constant
concentration of the color care agent. The dispensing
pump 1893 may be configured to dispense a controlled
amount of fabric softener from the storage compartment
1892 to provide a predetermined concentration of fabric
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softener to the treating chamber 1862 throughout the
supplying of the pre-wash mixture at 1908. In one exam-
ple, the dispensing pump 1893 may continuously or in-
termittently dose a predetermined portion of the fabric
softener stored in the storage compartment 1892 to a
flow of water in real time to form the pre-wash mixture.
In another example, the dispensing pump 1893 may re-
peatedly pump a micro-dose of the fabric softener into a
flow of water. Dosing a predetermined portion of the fabric
softener may be based on dosing a predetermined
amount of fabric softener and/or predetermined rate of
fabric softener based on the concentration of the fabric
softener in the storage compartment 1892 and the de-
sired end concentration of fabric softener to be applied
to the laundry in the treating chamber 1862. In another
example, the fabric softener and water can be supplied
to the sump 1858 at predetermined ratios or at predeter-
mined rates to form a pre-wash mixture having the de-
sired end concentration for application to the laundry. An
exemplary ratio of fabric softener to wateris 4 mL of fabric
softener for every 1 L of water. The thus formed pre-wash
mixture may then be circulated from the sump 1858 to
the laundry in the treating chamber 1862 by the pump
1876 through the recirculation conduit 1880 and the
sprayer 1874. In yet another example, the fabric softener
may be combined with another treating chemistry, such
as water, in a mixing chamber to form a pre-diluted con-
centrate that is then pumped into a flow of water or into
the sump 1858 for mixture with water also supplied to
the sump 1858.

[0273] The pre-wash mixture may be formed at 1906
at a predetermined concentration that is based on the
amount of laundry in the treating chamber 1862, as de-
termined at the load detection phase 1902. The amount
of pre-wash mixture formed at 1906 may also be based
on the amount of laundry and may be set so as to provide
enough pre-wash mixture to uniformly cover the laundry
with the pre-wash mixture without oversaturating the
laundry. As used herein, oversaturating the laundry re-
fers to a condition in which the amount of water and/or
fabric softener associated with the laundry is more than
is necessary to uniformly cover the surface of the laundry.
Once the laundry is saturated with liquid such that the
laundry cannot absorb additional liquid, any additional
liquid that is added will either run-off the laundry or pool
within folds or pockets formed by the laundry items. For
example, consider an exemplary embodiment in which
aload is to be treated with a pre-wash mixture including
a dye fixative, such as Retayne™. For an 8 Ib (3.63 kg)
load, 48 mL of a pre-wash dye fixative mixture would
oversaturate the load, whereas 32 mL of the pre-wash
dye fixative mixture would provide sufficient liquid to sat-
urate and cover the laundry, such as when applied ac-
cording to the method 1900 as described below, for ex-
ample, without oversaturating the load and wasting the
pre-wash dye fixative mixture.

[0274] Providing excess water and fabric softener to
the laundry unnecessarily consumes these resources. In
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addition, excess fabric softener may interact with treating
chemistries, such as laundry detergent, supplied during
other portions of the cycle resulting in an undesirable
amount of an undesirable by-product, such as a precip-
itate. Thus, an appropriate amount of fabric softener will
be an amount that can cover the laundry for the deter-
mined load size without the fabric softener precipitating
with other chemistries used during the cycle of operation.
While it is desired that every surface of the laundry be
uniformly covered with fabric softener at the determined
concentration level, practically it is understood that this
is not likely possible. Thus, it is expected that a suitable
amount may result in less than perfect coverage and a
small amount of precipitate which does not interfere with
treating performance of the cycle of operationis tolerable.
[0275] Referring now to Figure 31, one example of a
treating chemistry supply method 1950 is illustrated,
which may be used at 1908 of the cycle 1900 of Figure
30 for supplying a pre-wash mixture to the laundry in the
treating chamber 1862. While the method 1950 is de-
scribed in the context of supplying a pre-wash mixture,
it will be understood that the method 1950 may be used
to supply any suitable treating chemistry to the laundry.
The method 1950 may be used with the cycle 1900 or
any other cycle in which a treating chemistry is supplied
to the laundry to provide uniform coverage of the laundry
without oversaturating the laundry with the treating chem-
istry. Further, while the treating chemistry supply method
1950 is designed for a vertical axis machine, it may be
used in a horizontal axis machine.

[0276] In overview, the method 1950 initially supplies
the pre-wash mixture to the tub 1854 to maintain the level
of pre-wash mixture at a predetermined level. During the
supply of pre-wash mixture, the pre-wash mixture is re-
circulated while the drum 1860 is rotated at a slow speed.
The liquid level in the sump 1858 is checked to confirm
that there is sufficient liquid for continued recirculation.
If not, the recirculation is stopped until sufficient liquid is
supplied for recirculation. Ultimately, a steady state is
reached where the liquid in the sump maintains a prede-
termined level while the liquid is continuously recirculated
and the supply of pre-wash liquid is terminated while the
recirculation is continued. The termination of the recircu-
lation with drum rotation may be based on time, which
may be a function of the time to reach the steady state.
[0277] In a specific implementation, the method 1950
may begin with an optional drain step 1952 in which liquid
that has collected in the sump 1858 is drained by the
pump 1876. At 1954, water and fabric softener may be
provided to the sump 1858 as a pre-formed, pre-wash
mixture or to form the pre-wash mixture, such as de-
scribed above at 1906 of the cycle 1900, until the liquid
level satisfies a predetermined threshold wl_max. Pro-
viding the pre-wash mixture to the sump at 1954 may be
considered a fill process. The level of liquid in the sump
1858 may be determined in any suitable manner, such
as based on output from a pressure sensor located in
the sump 1858, and is not germane to the embodiments
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of the invention.

[0278] At 1956 recirculation of the liquid in the sump
1858 and rotation of the drum 1860 may begin. The re-
circulation and rotation of the drum 1860 may begin at
the same time or one may begin at some predetermined
delay after the other. In one example, recirculation may
begin after the drum 1860 has been rotating for a prede-
termined period of time or when the rotational speed of
the drum 1860 reaches a predetermined speed. The fill-
ing started at 1954 may continue for a predetermined
period of time during recirculation and rotation at 1956
or may be halted prior to beginning recirculation and/or
rotation at 1956. In one example, the fill process of 1954
continues as recirculation is started and the drum 1860
starts to rotate to a predetermined speed, such as 26
rpm, for example. The fill, recirculation and rotation may
continue for a predetermined period of time, such as 10
seconds, for example, before moving on to a liquid level
determination at 1958a, b.

[0279] Following the start of recirculation and rotation
of the drum at 1956, the process loops back and forth
between 1958a and 1958b to determine if the liquid level
wl in the sump satisfies a pair of upper and lower thresh-
old values, which in the exemplary method 1950 corre-
spond to 10 and 0.5. The upper and lower threshold val-
ues may correspond to a height of liquid in the sump or
an output from the pressure sensor representative of the
level of liquidin the sump 1858. The lower threshold value
may correspond to an amount of liquid in the sump 1858
that satisfies the pump 1876 by providing a sufficient
amount of liquid to decrease the likelihood of starvation
of the pump 1876. As used herein, starvation with respect
to a pump refers to when the pump inlet draws in air, not
just liquid. The upper threshold value may correspond to
a desired amount of liquid for completing the treating
chemistry supply method. In one example, the upper
threshold value may correspond to a liquid level in the
sump 1858 which will satisfy the pump 1876 during re-
circulation of the liquid in the sump 1876 even as some
of therecirculating liquid is absorbed by the laundry. Prior
to saturation of the laundry with the liquid, as liquid is
sprayed onto the laundry, the laundry may absorb some
of the liquid, thus the amount of liquid which collects in
the sump 1858 after spraying will likely be less than the
amount of liquid in the sump 1858 prior to the spraying.
[0280] If the liquid level wl in the sump is below the
lower threshold value 0.5 at 1958a, then recirculation is
stopped at 1960 and the drum 1860 is rotated while con-
tinuing to fill the sump 1858 with the pre-wash mixture
until the liquid level satisfies the upper threshold value
10 at 1962, at which point recirculation is started at 1964
and filling is stopped at 1966. At 1958Db, if the liquid level
in the sump 1858 goes above the upper threshold value
10 before it drops below the lower threshold value 0.5,
then the process stops filling at 1966.

[0281] At 1968, the pre-wash mixture has been provid-
ed to increase the liquid level wl in the sump to satisfy
the upper threshold value 10 while recirculation contin-
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ues and filling has been stopped and parameter t_0 is
set. The drum 1860 may continue to rotate at 26 rpm for
the remainder of the process 1950. After t_0 is defined,
the remainder of the process 1950 relates to determining
if the liquid level wl in the sump is staying above a pre-
determined lower threshold level determined according
to the relationship wi<os-ts*(time-t_0).

[0282] Referring now to Figures 32A and B, graphs
2000 and 2002 of liquid level in the sump over time for a
large load and a small load, respectively are illustrated.
The graphs 2000 and 2002 are illustrated for the purpos-
es of discussion and do not represent actual data. As
liquid is provided to the sump 1858 during a fill process,
the sump liquid level increases. At a predetermined liquid
level 2004, filling is stopped and recirculation of the liquid
in the sump 1858 is started. As the liquid is recirculated
onto the laundry and absorbed by the laundry, the liquid
level in the sump 1858 begins to decrease. The amount
of time t; that it takes for the liquid level to decrease to a
predetermined level may vary depending on character-
istics of the laundry, such as the load amount and fabric
type, for example, as well as the speed of rotation of the
drum 1860 during recirculation. As illustrated in Figures
32A and B, the time t,, for a large load is smaller than the
time t; for a small load. Viewed another way, the rate of
change of the liquid level in the sump during recirculation
(i.e. the slope) is faster for a large load than for a small
load. During recirculation, larger loads may absorb more
water than small loads and thus the liquid level in the
sump 1858 for a large load will decrease faster than an
equivalent small load.

[0283] Figure 33 graphically illustrates the relationship
between wil, os, ts, t_0 and t; for the purposes of discus-
sion only and is not meant to limit the embodiments of
the invention in any way. Graph 2006 illustrates the
change in liquid level, lower threshold and refill level over
time for a single load during a filling and recirculation
process to cover the laundry with a pre-wash mixture.
The pre-wash mixture may be provided to the sump 1858
during a fill 2008 to increase the liquid level to a first fill
level 2010 at which point recirculation of the pre-wash
mixture is started. The point at which recirculation is start-
edistimet_0. As the liquid is recirculated, the liquid level
in the sump 1858 decreases. When the liquid level in the
sump reaches a first lower threshold 2012, recirculation
is halted and the filling process begins again until the
liquid level reaches a second fill level or refill level 2014.
When the liquid level in the sump reaches the refill level
2014, recirculation is started and a new t_0 and lower
threshold level wl 2016 is determined. As the liquid level
in the sump decreases during recirculation, when the lig-
uid level reaches the lower threshold level wl 2016, re-
circulation is stopped and the filling process begins again
until the liquid level reaches the second refill level 2018.
The fill and recirculate process may be repeated any
number of times until the liquid level in the sump remains
above the lower threshold for a predetermined period of
time. Each time the fill and recirculate process is repeat-
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ed, the lower threshold level may be varied, by changing
os and ts, based on the amount of time it took for the
liquid level to drop below the lower threshold level in the
previous fill and recirculate process. The term os is an
offset value which corresponds to the lower threshold at
time t_0; the term ts is the target slope which corresponds
to the rate at which the lower threshold decreases. As
the laundry becomes covered and saturated with the pre-
wash mixture, the amount of time it takes for the liquid
level in the sump to decrease to the lower threshold level
increases.

[0284] Depending on the characteristics of the load,
such as amount and fabric type, for example, the liquid
level in the sump may decrease at varying rates. The
rate at which the liquid level in the sump decreases af-
fects how long it takes to reach the lower threshold level,
which is determined by the offset os and the target slope
ts, illustrated by lower limit 2020. The parameters os and
ts may be determined experimentally or based on em-
pirical data for different load conditions to provide the
desired degree of coverage using a predetermined
amount of resources and time.

[0285] In this manner, the supplying of the pre-wash
mixture may be implemented adaptively to supply
enough pre-wash mixture to the laundry to provide a pre-
determined level of coverage and saturation without
oversaturating the load or using an excessive amount of
water and/or fabric softener. The amount of pre-wash
mixture absorbed by the laundry during a fill and recircu-
late process may be used to determine an amount of pre-
wash mixture to provide in a subsequent fill and recircu-
late process.

[0286] Referring again to Figure 31, at 1970, it may be
determined if the liquid level wl in the sump 1858 re-
mained above the predetermined lower threshold level
for a predetermined period of time, such as 30 seconds.
If the liquid level wl in the sump 1858 did not remain
above the lower threshold level for longer than 30 sec-
onds, at 1972 it is determined if the liquid level wl in the
sump 1858 satisfies the relationship wi<os-ts*(time-t_0).
If the liquid level wl in the sump 1858 does not satisfy
this relationship, then the process loops back to 1970. If
the liquid level wl in the sump 1858 does satisfy the re-
lationship, then recirculation is stopped at 1974, the refill
level, os, ts and lower threshold level are determined for
the next fill at 1976 and recirculation process based on
the length of time it took for the liquid level wl to reach
the previous lower threshold level. The pre-wash mixture
is provided to the sump 1858 at 1978 to begin the refill
process until the liquid level wl in the sump 1858 reaches
the refill level at 1980 and then recirculation is started
again at 1964.

[0287] This process is repeated until it is determined
at 1970 that the liquid level wl in the sump 1858 remains
above the lower threshold level for 30 seconds or more.
The process then advances to 1982 and the lower thresh-
old level may be set to a predetermined value, such as
0.5, for example. If the liquid level wl in the sump 1858
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remains above 0.5, the process continues for a prede-
termined period of time before completion. In the exem-
plary embodiment, if the liquid level wl remains above
0.5, the process continues for 60 more seconds and then
recirculation and drum rotation is stopped and the liquid
collected in the sump 1858 may optionally be drained at
1984 and the process completed at 1986.

[0288] If the liquid level wl in the sump 1858 drops be-
low 0.5 with at least 10 seconds remaining in the process
at 1988 and 1990, then the fill process is implemented
for a predetermined period time, such as 5 seconds at
1992, during which recirculation and drum rotation con-
tinue. Optionally, if there is less than 10 seconds remain-
ing, the liquid level wl may be allowed to continue to de-
crease until completion of the process. In this scenario,
during this final portion, the time is never reset as it is in
process loop 1970 to 1968. If the liquid level drops below
the lower threshold level and fill is activated, the time
simply continues counting towards the 60 second limit,
at which point the process is ended as described previ-
ously.

[0289] During the fill process in which the pre-wash
mixture is provided to the sump 1858, the fabric softener
may be dispensed at a constant or varying rate such that
when the amount of liquid remaining in the sump 1858
during recirculation satisfies the time threshold for the
amount of time the liquid level remains above the lower
threshold, the concentration of fabric softener on the
laundry item and the level of coverage satisfies a prede-
termined threshold.

[0290] Referring again to Figure 30, supplying the pre-
wash mixture may include recirculating the pre-wash mix-
ture onto the laundry while the drum 1860 is rotating such
that minimal mechanical energy is provided to the indi-
vidualitems in the laundry load. This may include rotating
the drum 1860 such that there is little relative movement
of the laundry items relative to one another, such as at
low speeds or at high spin speeds after the laundry items
have already satellized to the periphery of the drum 1860.
Low speeds may be speeds at which no tumbling or roll-
ing of the laundry items occur, for example. In addition,
supplying the pre-wash mixture may be done without ac-
tivating a clothes mover, such as an agitator or impeller.
[0291] In a variation, supplying the pre-wash mixture
at 1908 of the cycle 1900 may include rotating the drum
1860 at a first, slower rotational speed and a second,
faster rotational speed while spraying the pre-wash mix-
ture into the treating chamber 1862 rather than while ro-
tating at a single speed as described with respect to the
method 1950 of Figure 31. For example, the pre-wash
mixture may be recirculated and sprayed into the treating
chamber 1862 while the drum 1860 is rotating up to
and/or at a first, slower speed. After a predetermined
period of time or after a predetermined speed threshold
is satisfied, the recirculation and spraying of the pre-wash
mixture may be stopped and the drum rotational speed
may be accelerated to a second, faster speed. When the
drum rotational speed reaches the second speed or a
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predetermined period of time after the drum speed reach-
es the second speed, the recirculation and spraying of
the pre-wash mixture may be re-started. The second
speed may be a spin speed at which a centrifugal force
of atleast 1 G is provided to the laundry items such that
laundry items have satellized around the periphery of the
drum 1860. Once the laundry items have satellized, even
though the drum 1860 may be rotating at a high speed,
the laundry items are not moving relative to each other.
[0292] In this manner, the pre-wash mixture may be
supplied tothe laundryload whenthere is minimalrelative
movement between the items of the laundry load and not
supplied to the laundry items when the load items are
moving, such as when transitioning between the firstand
second speeds. This may decrease the amount of dye
transfer between laundry items due to frictional contact
between laundry items as they move relative to each oth-
er. In addition, the redistribution of the laundry load be-
tween the first speed and the second speed may facilitate
even coverage of the laundry load with the pre-wash mix-
ture by exposing different surfaces to the pre-wash mix-
ture spray and/or facilitating movement of the pre-wash
mixture through the laundry load.

[0293] Inyetanother variation, supplying the pre-wash
mixture at 1908 may be done while the drum 1860 is
rotated at different speeds so as to form multiple flow
channels through the laundry in a manner similar to that
described above with respect to Figures 6A-6C. In this
example, recirculation of the pre-wash mixture stops
when the drum speed is accelerated or decelerated be-
tween different speeds and is re-started once the drum
speed reaches the new speed.

[0294] The pre-wash mixture may be sprayed onto the
laundry using one or more sprayers and may be applied
as a mist, fog, or stream using any suitable spray nozzle
or other spraying device or according to any methods for
supplying a treating chemistry described herein. A single
sprayer 1874 may be used to spray the pre-wash mixture
onto a predetermined portion of the load that enters a
spray zone corresponding to that sprayer. The spray
zone may be considered the area which liquid emitted
from the sprayer directly contacts. The sprayer 1874 may
be configured to cover only a portion of the treating cham-
ber 1682 and the laundry may be rotated to enter the
portion of the treating chamber 1862 covered by the
sprayer 1874. In another example, the sprayer may be
configured to cover the entire treating chamber 1862
such that all of the exposed surfaces of the laundry in
the treating chamber 1862 are covered by the liquid emit-
ted by the sprayer 1874 without rotating the drum 1860.
In yet another example, the clothes washer 1850 may
include multiple sprayers to cover multiple portions of the
treating chamber 1862 with a single spray.

[0295] Optionally, supplying the pre-wash mixture at
1908 of the cycle 1900 may also include applying heat
to the laundry. In one example heated air may be applied
to the laundry after it has been treated with the pre-wash
mixture using the heating system 1898. The application



85 EP 2 806 062 B1 86

of heated air may be used to increase the temperature
of the laundry to a predetermined temperature, which is
preferably below the setting temperature of blood to avoid
setting blood stains in the laundry items. The heated air
may be supplied to the treating chamber 1862 with or
without agitation or movement of the laundry, such as by
rotation of the drum 1860. In one example, the application
of heated air to laundry that has been treated according
the cycle 1900 with a pre-wash mixture that includes a
fabric softener has been found to further facilitate the
inhibition of dye transfer in the subsequent wash phase
1910 compared to when heated air is not applied.
[0296] A benefitof the pre-wash process 1904 for form-
ing and supplying a pre-wash mixture is that a treating
chemistry, such as a fabric softener may be uniformly
applied to a laundry load without immersing or submerg-
ing the laundry in liquid as is typically done in a deep-fill
process, which results in a substantial reduction of water
consumed during the cycle. A deep-fill process will use
approximately 16 liters of water for a 4 kg (8 Ib) load,
whereas the current process uses 8 liters of water for the
same load size. For example, typically during a rinse
phase in which it is desired to treat the laundry with a
fabric softener, water and fabric softener will be supplied
to the treating chamber to submerge the laundry in the
water and fabric softener in order to achieve even distri-
bution of the fabric softener.

[0297] The pre-wash process 1904 described herein
may be used not only in a pre-wash setting, but also in
the traditional application of fabric softener during a rinse
phase, which follows a wash phase. The use of the cur-
rent method in the traditional rinse phase will have the
same benefits of uniformly distributing a fabric softener
to the laundry, without the extra consumption of water
and time of a traditional deep-fill process. Further the use
of the current method for a fabric softener dispensing
during the rinse phase can simplify the controls or user
interface for the washing machine. Contemporary wash-
ing machines have a dedicated selector to indicate that
fabric softeneris being used so that the cycle of operation
may be modified accordingly to include a deep-fill rinse
for application of the fabric softener. The current method
can be implemented automatically without the need for
a dedicated selector.

[0298] Still referring to Figure 30, the transition be-
tween the pre-wash phase 1904 and the wash phase
1910 of the cycle 1900 may optionally including an ex-
traction phase in which the laundry is spun at high speeds
to extract liquid from the laundry and/or a drain phase in
which liquid collected in the sump 1858 is drained by the
pump 1876. The drain and/or extract phases may be con-
figured so as to provide a predetermined amount of carry-
over of the pre-wash mixture into the wash phase 1910.
In one example, the laundry may be spun at high speeds
to extract the pre-wash mixture from the laundry such
that a predetermined amount of the pre-wash mixture
remains in the laundry. Depending on the components
of the pre-wash mixture, it may be desirable to have a
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small amount of carry-over in the laundry, such as when
the color care agentis a dye fixative; in another example,
in the case of a dye absorber, a higher amount of carry-
over of the pre-wash mixture may be desirable. In another
example, the drain and extract phases may be controlled
such that some amount of the pre-wash mixture is ex-
tracted from the laundry and held over in the sump 1858
such that the pre-wash mixture may be re-applied in the
subsequent wash phase 1910. This may be desirable
when the pre-wash mixture includes a dye absorber such
that dye absorber is re-supplied to the laundry, such as
during a portion of the wash phase 1910 in which me-
chanical energy is applied to the laundry, for example,
to further facilitate inhibition of a dye transfer event.
[0299] Referring now to Figure 34, a schematic of a
horizontal axis clothes washer 2050 that is similar to the
clothes washer 450 of Figure 10 is illustrated except that
the clothes washer 2050 is illustrated as having an op-
tional heating system 2098, in a manner similar to that
described above for the clothes washer 1850 of Figure
29. The elements in the clothes washer 2050 that are
similar to those of clothes washer 450 have been labeled
with the prefix 2000. Only those elements necessary for
a complete understanding of the embodiments of the in-
vention are illustrated and it will be understood that the
clothes washer 2050 may include additional elements
traditionally found in a clothes washer without deviating
from the scope of the invention. The clothes washer 2050
may be used to implement the cycle 1900 of Figure 30
in a manner similar to that described above with respect
to the vertical axis clothes washer 1850 of Figure 29.
[0300] Figure 35 illustrates a method 2100 for supply-
ing a treating chemistry which may be used at 1908 of
the cycle 1900 of Figure 30 for supplying a pre-wash
mixture to the laundry in the treating chamber 2062 of
the clothes washer 2050. The pre-wash mixture may be
formed according to any of the methods described above
at 1906 of the cycle 1900 to provide a predetermined
amount of fabric softener, or other treating chemistry, to
the laundry inthe treating chamber 2062. While the meth-
od 2100 is described in the context of supplying a pre-
wash mixture, it will be understood that the method 2100
may be used to supply any suitable treating chemistry to
the laundry. The method 2100 may be used with the cycle
1900 or any other cycle in which a treating chemistry is
supplied to the laundry. The method 2100 may be imple-
mented to provide an even distribution of the fabric sof-
tener, or other treating chemistry, to the laundry items
under liquid volume and time constraints.

[0301] Stillreferring to Figure 35, the method 2100 may
begin with rotating the drum 2060 to a first satellizing
speed at 2102 without wetting the laundry to form an
annulus of laundry in the drum 2060. While it is contem-
plated that the laundry placed in the treating chamber
2062 will be dry, there is the possibility that it may be wet
when placed into the treating chamber 2062. The lack of
wetting during the formation of the annulus 2102 means
that liquid is not applied to the laundry during the forma-
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tion of the annulus, not that the laundry may not already
be wet for other reasons. Rotating the drum 2060 to the
first satellizing speed without wetting the laundry may
facilitate forming a balanced load distribution that stays
balanced throughout the method 2100. The annulus will
be formed as the laundry items move to the periphery of
the drum 2060 due to centrifugal forces that the load ex-
periences when rotating at a speed at which the centrif-
ugalforceis generally greater than one gravitational force
or 1 G. At 2104, the laundry may be wet by spraying a
treating chemistry, such as the pre-wash mixture,
through the sprayer 2074 into the treating chamber 2062
while the drum 2060 is still rotating at the first satellizing
speed. While rotating at the first satellizing speed, the
laundry items are not moving relative to one another and
essentially remain plastered against the inner wall of the
drum 2060, forming the annulus. In this manner, the fabric
surfaces forming the inner surface of the annulus are
exposed to the pre-wash mixture that is sprayed from the
sprayer 2074.

[0302] The first satellizing speed may be a speed at
which the laundry annulus may be formed but which pro-
vides a first centrifugal force that is insufficient to extract
liquid carried by the laundry from the laundry at a rate
that is great enough to satisfy the pump 2076. As used
herein, satisfying the pump refers to providing an amount
of liquid and a rate of liquid flow to the pump 2076 such
that starvation of the pump 2076 in which the pump 2076
draws in air satisfies a predetermined threshold. The sat-
isfying of the pump 2076 may be done by monitoring the
current draw of the pump 2076, the noise of the pump
2076, or the speed of the pump 2076. However, a con-
venient way to determine that the pump 2076 is satisfied
is to maintain a predetermined amount of water in the
sump 2058 or to maintain a minimum level of water in
the sump 2058. Thus, the term "satisfies" the pump is
used herein to mean that the variation satisfies a prede-
termined threshold, such as being equal to, less than, or
greater than the threshold value, which in this case may
correspond to an amount or rate of starvation. It will be
understood that such a determination may easily be al-
tered to be satisfied by a positive/negative comparison
or a true/false comparison. For example, a less than
threshold value can easily be satisfied by applying a
greater than test when the data is numerically inverted.
[0303] Whenitis determined that the pump 2076 is not
satisfied, the drum speed rotation may be decreased, by
braking and/or controlling the motor 2066 to reduce the
speed and allowing the drum 2060 to slow, to a redistri-
bution speed at 2106 without stopping the rotation of the
drum 2060. The redistribution speed may correspond to
a speed wherein the annulus of laundry which has been
partially wet at 2104 redistributes and the pump 2076 is
satisfied. Redistribution of the load may include tumbling,
rolling and/or sliding all or a portion of the load. In most
cases, the speed of the drum 2060 need only drop
enough such that at least part, but preferably all, of the
articles forming the laundry experience a centrifugal force
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of less than 1G, which will permit the articles to redistrib-
ute. While the drum 2060 may be stopped and/or re-
versed to accomplish the redistribution, it is not neces-
sary to do so. From an overall cycle time perspective,
not stopping the drum 2060 is preferred.

[0304] At a predetermined period of time following ro-
tation of the drum 2060 at the redistribution speed, at
2108 the drum 2060 may be accelerated to a second
satellizing speed, greater than the first satellizing speed.
The second satellizing speed may correspond to a speed
at which a second centrifugal force is applied to the laun-
dry that s sufficient to extract liquid carried by the laundry
in an amount and rate sufficient to satisfy the pump 2076.
During rotation of the drum 2060, liquid extracted from
the load is recirculated onto the load by the pump 2076
to further wet the load at 2110.

[0305] In one example, rotating the drum 2060 at the
second satellizing speed and recirculating the liquid at
2110 may be implemented for a predetermined period of
time. Toward the end of the predetermined period of time,
the rotational speed of the drum 2060 may be decreased
until the pump 2076 is no longer capable of providing
liquid at a sufficient amount and pressure to the sprayer
2074 for spraying through the sprayer 2074 or until the
rotational speed of the drum 2060 reaches a speed where
the centrifugal forces are no longer sufficient to extract
liquid from the laundry in an amount and rate that is suf-
ficient to satisfy the pump 2074. Alternatively, the drum
speed may be decreased until a predetermined drum
speed is reached, until a predetermined time period has
lapsed, or until a liquid level in the sump 2058 satisfies
apredetermined liquid level threshold. In this manner the
amount of liquid applied to the laundry may be increased
and the amount of liquid remaining in the sump 2058
decreases.

[0306] In an exemplary embodiment, the first centrifu-
gal force corresponds to a 23 inch (58.4 cm) diameter
drum rotating at a first satellizing speed of 250 rpm, and
the second centrifugal force corresponds to a 23 inch
diameter drum rotating at a second satellizing speed of
350 rpm.

[0307] The amount of liquid supplied to the treating
chamber 2062 for recirculation may be limited based on
the amount of laundry in the treating chamber 2062. In
one example, a maximum amount of liquid supplied to
the treating chamber 2062 for a 2 kg (4 pound) or less
laundry load is 6.6 | (1.75 gallons), 8.6 | (2.27) gallons
for a load amount of 4 kg (8 pounds) or less, but greater
than 2 kg (4 pounds), or 12 | (2.9 gallons) for a load
amount of 6 kg (12 pounds) or less, but greater than 4
kg (8 pounds).

[0308] As described above for the pre-wash phase
1904 of cycle 1900 with respect to Figure 30, the recir-
culating pre-wash mixture may be sprayed onto the laun-
dry using one or more sprayers. A single sprayer 2074
may be used to spray the pre-wash mixture onto a pre-
determined portion of the load that enters a spray zone
corresponding to that sprayer. The spray zone may be
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considered the area which liquid emitted from the sprayer
2074 directly contacts. The sprayer 2074 may be config-
ured to cover only a portion of the treating chamber 2062
and the laundry may be rotated to enter the portion of
the treating chamber 2062 covered by the sprayer 2074.
In another example, the sprayer 2074 may be configured
to cover the entire treating chamber 2062 such that all
of the exposed surfaces of the laundry in the treating
chamber 2062 are covered by the liquid emitted by
sprayer 2074 without rotating the drum 2060. In yet an-
other example, the clothes washer 2050 may include
multiple sprayers to cover multiple portions of the treating
chamber 2062 with a single spray.

[0309] Optionally, supplying the pre-wash mixture at
1908 of the cycle 1900 according to the method 2100 of
Figure 35 may also include applying heat to the laundry.
In one example heated air may be applied to the laundry
after it has been treated with the pre-wash mixture using
the heating system 2098. The application of heated air
may be used to increase the temperature of the laundry
to a predetermined temperature, which is preferably be-
low the setting temperature of blood to avoid setting blood
stains in the laundry items. The heated air may be sup-
plied to the treating chamber 2062 with or without agita-
tion or movement of the laundry, such as by rotation of
the drum 2054.

[0310] Figure 36 illustrates a laundry treating appli-
ance in the form of a vertical axis clothes washer 2150
which may be used to implement a cycle of operation.
The clothes washer 2150 is similar to the clothes washer
50 of Figure 2A except for the details of the dispensing
and liquid supply systems. Therefore, elements of the
clothes washer 2150 similar to that of clothes washer 50
have been numbered with the prefix 2100.

[0311] The clothes washer 2150 includes a liquid sup-
ply system for supplying waterto the clothes washer 2150
for use in the treatment of laundry during a cycle of op-
eration. The liquid supply system may include a source
of water, such as the household water supply 2172, which
may include separate valves (not shown) for controlling
the flow of hot and cold water, respectively. Water may
be supplied through an inlet conduit 2200 directly to the
drum 2160 by controlling a diverter valve 2202. The di-
verter valve 2202 may be a diverter valve having two
outlets such that the diverter valve 2202 may selectively
direct a flow of liquid to one or both of two flow paths.
Water from the household water supply 2172 may flow
through the inlet conduit 2200 to the diverter valve 2202
which may direct the flow of liquid to an outlet conduit
2204 which may be provided with a spray nozzle 2206
configured to spray the flow of liquid into the drum 2160.
In this manner, water from the household water supply
2172 may be supplied directly to the drum 2160.

[0312] The clothes washer 2150 may also be provided
with a dispensing system for dispensing treating chem-
istry to the drum 2160, either directly or mixed with water
from the liquid supply system, for use in treating the laun-
dry according to a cycle of operation. The dispensing
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system may include a dispenser 2208 which may be a
single use dispenser, a bulk dispenser or a combination
of asingle use and bulk dispenser. Non-limiting examples
of suitable dispensers include those disclosed above with
respect to the clothes washer 50.

[0313] Regardless of the type of dispenser used, the
dispenser 2208 may be configured to dispense a treating
chemistry directly to the drum 2160 or mixed with water
from the liquid supply system through a dispensing outlet
conduit 2210. The dispensing outlet conduit 2210 may
include a dispensing nozzle 2212 configured to dispense
the treating chemistry into the drum 2160 in a desired
pattern and under a desired amount of pressure. For ex-
ample, the dispensing nozzle 2212 may be configured
to dispense a flow or stream of treating chemistry into
the drum 2160 by gravity, i.e. a non-pressurized stream.
Water may be supplied to the dispenser 2208 from the
inlet conduit 2200 by directing the diverter valve 2202 to
direct the flow of water to a dispensing supply conduit
2214.

[0314] The clothes washer 2150 may also include a
recirculation and drain system for recirculating liquid with-
in the laundry holding system and draining liquid from
the clothes washer 2150. Liquid supplied to the drum
2160 through outlet conduit 2204 and/or the dispensing
supply conduit 2210 may flow by gravity to the sump 2158
through perforations 2216 provided in the side wall and
bottom wall of the drum 2160. The sump 2158 may also
be formed by a sump conduit 2218 that may fluidly couple
the sump 2158 to the pump 2176. The pump 2176 may
direct liquid to the drain conduit 2178, which may drain
the liquid from the clothes washer 2150, or to a recircu-
lation conduit 2180, which may terminate at a recircula-
tion inlet 2220. The recirculation inlet 2220 may direct
the liquid from the recirculation conduit 2180 into the
drum 2160. The recirculation inlet 2220 may introduce
the liquid into the drum 2160 in any suitable manner, such
as by spraying, dripping, or providing a steady flow of
liquid. In this manner, liquid provided to the tub 2154,
with or without treating chemistry, may be recirculated
into the treating chamber 2162 for treating the laundry
within.

[0315] The liquid supply, dispensing, and recirculation
and drain systems may differ from the configuration
shown in Figure 36, such as by inclusion of other valves,
conduits, treating chemistry dispensers, sensors, such
as water level sensors and temperature sensors, and the
like, to control the flow of liquid through the clothes wash-
er 2150 and for the introduction of more than one type
of treating chemistry.

[0316] Theclothes washer2150alsoincludes a control
system for controlling the operation of the clothes washer
2150 to implement one or more cycles of operation, sim-
ilar to the control system described above for the clothes
washer 50. The control system may include the controller
2182 and the userinterface 2184 thatis operably coupled
with the controller 2182.

[0317] As illustrated in Figure 37, the controller 2182
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may be provided with a memory 2196 and a central
processing unit (CPU) 2198. The memory 2196 may be
used for storing the control software that is executed by
the CPU 2198 inimplementing a cycle of operation using
the clothes washer 2150 and any additional software.
Examples, without limitation, of cycles of operation in-
clude: wash, heavy duty wash, delicate wash, quick
wash, pre-wash, refresh, rinse only, and timed wash. The
memory 2196 may also be used to store information,
such as a database or table, and to store data received
from one or more components of the clothes washer 2150
that may be communicably coupled with the controller
2182. The database or table may be used to store the
various operating parameters for the one or more cycles
of operation, including factory default values for the op-
erating parameters and any adjustments to them by the
control system or by user input.

[0318] The controller 2182 may be operably coupled
with one or more components of the clothes washer 2150
for communicating with and controlling the operation of
the component to complete a cycle of operation. For ex-
ample, the controller 2182 may be operably coupled with
the motor 2166, the pump 2176, the dispenser 2208, the
clothes mover 2164 and the diverter valve 2202 to control
the operation of these and other components to imple-
ment one or more of the cycles of operation.

[0319] The controller 2182 may also be coupled with
one or more sensors 2199 provided in one or more of
the systems of the clothes washer 2150 to receive input
from the sensors 2199, which are known in the art and
not shown for simplicity. Non-limiting examples of 2199
that may be communicably coupled with the controller
2182 include: a treating chamber temperature sensor, a
moisture sensor, a weight sensor, a chemical sensor, a
position sensor, a liquid level sensor (e.g. a pressure
sensor), and a motor torque sensor, which may be used
to determine a variety of system and laundry character-
istics, such as laundry load inertia or mass.

[0320] The previously described clothes washer 2150
may be used to implement one or more embodiments of
the invention. The embodiments of the invention seek to
improve the dispensing of the treating chemistry to more
uniformly apply the treating chemistry to the laundry. In
some laundry treating appliances, such as the exemplary
clothes washer 2150 of Figure 36, the treating chemistry
is dispensed directly into the drum and will land on laun-
dry present in the drum within the trajectory of the dis-
pensed treating chemistry. This can result in a non-uni-
form distribution of the treating chemistry by providing
regions of high treating chemistry coverage where the
treating chemistry initially comes into contact with the
laundry and low levels of coverage in regions of the laun-
dry notinitially contacted by the dispensed treating chem-
istry. The embodiments of the methods described herein
may be used to provide the treating chemistry to the laun-
dry in amanner which more uniformly applies the treating
chemistry to the laundry by dispensing the treating chem-
istry to the tub through the drum in a manner which by-
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passes the laundry. Once in the tub, the treating chem-
istry may be diluted and/or mixed with water or other liquid
to form a treating chemistry mixture during a fill phase
and the treating chemistry mixture may be applied to the
laundry.

[0321] Referring now to Figure 38, a flow chart of a
cycle of operation 2300 for dispensing a treating chem-
istry in the clothes washer 2150 is illustrated. The cycle
of operation 2300 may be executed by the controller 2182
to implement the cycle of operation in the clothes washer
2150. The cycle of operation 2300 may be used to treat
the laundry with a treating chemistry which includes at
least one substance other than water during a pre-wash
phase of a cycle of operation to more uniformly distribute
the treating chemistry on the laundry. While in some in-
stances water may be considered a treating chemistry,
in the present embodiments of the invention, uniform dis-
tribution of water on the laundry is not a concern because
the laundry will eventually all be wet with water during
subsequent fill phases and an initial, localized treatment
of the laundry with water will not negatively affect uniform
wetting of the laundry during these subsequent phases
of the cycle of operation. However, some treating chem-
istries, other than water, may have a tendency to con-
centrate at the first surface the treating chemistry comes
into contact with, limiting distribution of the treating chem-
istry and leading to non-uniform distribution of the treating
chemistry throughout the laundry, particularly when the
treating chemistry is a concentrated or undiluted treating
chemistry. The sequence of steps depicted for this cycle
of operation and the proceeding cycles and methods are
for illustrative purposes only, and is not meant to limit
any of the cycles or methods in any way as it is under-
stood that the steps may proceed in a different logical
order or additional or intervening steps may be included
without detracting from the invention. The cycle of oper-
ation 2300 may be implemented as a separate cycle of
operation or combined in whole or in part with any of the
cycles of operations or methods described herein, such
as the wash cycle 10, for example.

[0322] Still referring to Figure 38, the cycle of operation
2300 begins with assuming that a user has placed laun-
dry items for treatment into the drum and selected a cycle
of operation that includes a pre-wash phase 2302 during
which a treating chemistry other than water may be dis-
pensed followed by a wash phase 2304 during which the
laundry may be treated with a wash mixture. In an exem-
plary embodiment, the treating chemistry may be a dye
fixative, a dye absorber, afabric softener or combinations
thereof. As used herein, the pre-wash phase 2302 is de-
fined as a phase, prior to the main wash phase, in which
the laundry is treated with a treating chemistry prior to
treating the laundry with a detergent composition and
mechanical action to lift soils from the laundry. The wash
phase 2304 is used to define a phase in which the laundry
is treated with a detergent composition comprising at
least one treating chemistry for providing detergency to
lift soils from the laundry and mechanical action is applied
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to lift soils from the laundry.

[0323] At2306thedrum 2160 may be rotated toimpart
a centrifugal force to the laundry sufficient to distribute
the laundry about the periphery of the drum 2160 to form
an annulus of laundry within the treating chamber 2162.
The annulus of laundry is formed when the laundry is
located adjacent the side wall of the drum 2160, exposing
the bottom wall of the drum 2160 and/or the clothes mov-
er 2164 mounted on a rotational axis of the drum 2160
above the bottom wall of the drum 2160. Depending on
the dimensions of the annulus and the dimensions of the
clothes mover 2164, only the clothes mover 2164 may
be exposed in the center of the laundry annulus or both
the clothes mover 2164 and a portion of the bottom wall
of the drum 2160 may be exposed in the center of the
laundry annulus.

[0324] The drum 2160 may be rotated at a speed that
satillizes the majority of the laundry to form to form the
laundry annulus. Centrifugal force is proportional to the
radial distance from the rotational axis. As the annulus
is formed, the laundry at an inner surface of the annulus,
closer to the rotation axis of the drum 2160, is subject to
a lower centrifugal force than the laundry at the outer
surface of the annulus, adjacent the side wall of the drum
2160. The drum 2160 may be rotated at a speed sufficient
to apply a 1G force to both the laundry near the center
of the drum 2160 forming the inner surface of the annulus
and the laundry adjacent the side wall of the drum 2160
forming the outer surface of the annulus.

[0325] The treating chemistry provided in the dispens-
er 2208 may be supplied to the tub 2154 though the center
of the laundry annulus at 2308. This may include control-
ling the dispenser 2208 and/or the dispensing nozzle
2212 to supply the treating chemistry to the drum 2160
through the center of the laundry annulus. The treating
chemistry thus supplied to the tub 2154 may be combined
with water supplied to the tub 2154 at 2310, supplied
either before, after, or contemporaneously with the sup-
ply of the treating chemistry at 2308 to form a mixture of
water and treating chemistry in the tub 2154. Subsequent
to the formation of the mixture of treating chemistry and
water in the tub 2154, the mixture may be supplied to the
laundry at 2312. Supplying the mixture to the laundry at
2312 may include moving the laundry through the mixture
or applying the mixture from the tub 2154 to the treating
chamber 2162 through the recirculation conduit 2180.
[0326] Figures 39 and 40 schematically illustrate the
formation of the annulus and supply of the treating chem-
istry at 2306 and 2310. The annulus of laundry provides
a ring of laundry 2186 located around the periphery of
the drum 2160, exposing a portion of the drum 2160 and
treating chamber 2162 centered on the rotational axis of
the drum 2160. The annulus of laundry 2186 may be
formed such that the laundry 2186 is not in the direct path
or trajectory of the treating chemistry supply 2314 sup-
plied by the dispensing nozzle 2212. In this manner, the
treating chemistry supply 2314 may bypass the laundry
2186 and flow through the bottom wall of the drum 2160
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to the tub 2154 while minimizing direct contact between
the treating chemistry supply 2314. It will be understood
that it is within the scope of the invention for there to be
some incidental contact between the treating chemistry
supply 2314 and the laundry 2186, such as due to splash-
ing, for example.

[0327] In the embodiment illustrated in Figure 40, the
clothes mover 2164 is in the form of an impeller having
apertures 2316. The treating chemistry supply 2314 may
be supplied onto the clothes mover 2164 where the treat-
ing chemistry may flow through the apertures 2316,
through apertures in the bottom wall of the drum 2160
(not shown), and into the tub 2154. The clothes mover
2164 may include other features, such as vanes, config-
ured to direct treating chemistry dispensed onto the
clothes mover 2164 to the tub 2154. Alternatively, or ad-
ditionally, depending on the configuration of the clothes
mover 2164, the treating chemistry supply 2314 may flow
to the tub 2154 directly through the bottom wall of the
drum 2160 without first flowing through a clothes mover.
[0328] Referring again to Figure 38, the wash phase
2304 may include forming a wash mixture comprising
water and at least one treating chemistry for providing
detergency to lift soils from the laundry, such as a sur-
factantdetergentat2318 and supplying the wash mixture
to the laundry at 2320. The detergent may be supplied
to the dispenser 2208 at any point during the cycle 2300
and may include additional laundry treating chemistries,
non-limiting examples of which include surfactants, en-
zymes, fragrances, stiffness/sizing agents, wrinkle re-
leasers/reducers, softeners, antistatic or electrostatic
agents, stain repellants, water repellants, energy reduc-
tion/extraction aids, antibacterial agents, medicinal
agents, vitamins, moisturizers, shrinkage inhibitors, dye
fixatives, dye absorbers, bleaches and combinations
thereof. The detergent may be supplied directly to the
drum 2160 or mixed with water from the liquid supply
system. The wash mixture may be formed by providing
the detergent to the drum 2160 and/or the tub 2154 and
combining the detergent with water from the water supply
system. The wash mixture may then be supplied to the
laundry at 2320 by moving the laundry through the wash
mixture and/or applying the mixture from the tub 2154 to
the treating chamber 2162 through the recirculation con-
duit 2180.

[0329] At 2322, mechanical energy may be provided
to the laundry thathas been treated with the wash mixture
to lift soils from the laundry. Mechanical energy may be
provided by rotating the drum 2160 and/or actuating the
clothes mover 2164. The cycle may continue at 2324,
such as with one or more rinse or extraction phases.
[0330] Referring now to Figure 41, a method 2500 for
treating laundry with a treating chemistry in a pre-wash
phase is illustrated. The method 2500 may be used with
the pre-wash phase 2302 of the cycle of operation 2300
or combined in whole or in part with any of the cycles of
operations or methods described herein, such as the
wash cycle 10, for example. While the method 2500 is



95 EP 2 806 062 B1 96

described in the context of a pre-wash phase of a cycle
of operation, it will be understood that the method 2500
may be used at any point during a cycle of operation to
facilitate a more uniform distribution of a treating chem-
istry onto the laundry in the treating chamber2162.
[0331] The method 2500 may begin with controlling
the motor 2166 to rotate the drum 2160 to satisfy a first
speed threshold to form the annulus of laundry at 2504.
The annulus of laundry may be formed by rotating the
drum 2160 at a speed sufficient to apply a 1G force to
both the laundry near the center of the drum 2160 forming
the inner surface of the annulus and the laundry adjacent
the side wall of the drum 2160 forming the outer surface
of the annulus, which may be considered a satellizing
speed. Satisfying the first speed threshold may include
rotating the drum 2160 to a predetermined speed or ro-
tating the drum 2160 at a predetermined speed for a pre-
determined period of time. An exemplary drum rotation
speed for forming the laundry annulus for a drum 2160
having a diameter of 23 inches (58.4cm) is 765 rpm. The
first speed threshold may be satisfied by rotating the drum
2160 up to 765 rpm or rotating the drum 2160 at 765 rpm
for a predetermined period of time.

[0332] The laundry may optionally be wetted at 2502
with liquid, such as water from the water supply system,
to dampen the laundry to facilitate formation of the an-
nulus of the laundry. Damp laundry may form and hold
the shape of the annulus better than dry laundry by fa-
cilitating the laundry items adhering to the drum 2160
and other laundry items and facilitating compression of
the load during spinning. In one example, an 8 pound
(3.63 kg) load may be wet with about 380 mL of liquid to
facilitate formation of the annulus at 2504.

[0333] At2506,the drum2160 may be rotated to satisfy
a second speed threshold, lower than the first speed
threshold. The second speed threshold at 2506 may be
selected to correspond to a speed that minimizes splash-
ing of the treating chemistry dispensed at 2508. The
speed of rotation of the drum 2160 may be decreased
from the speed that satisfies the first threshold by braking
the rotation of the drum 2160, controlling the motor 2166
to rotate the drum 2160 in the opposite direction, or by
allowing the drum 2160 to coast from the speed that sat-
isfies the first threshold down to the speed that satisfies
the second speed threshold, such as by shutting off the
motor 2166, for example. While it may be desirable to
dispense the treating chemistry when the drum 2160 is
rotating slowly so as to minimize splashing of the treating
chemistry, it is also desirable to not significantly extend
the cycle time. Thus the second speed threshold at 2506
may be selected in order to balance the desire to mini-
mize splashing with the desire to not extend the cycle
time significantly. Satisfying the second speed threshold
may include rotating the drum 2160 to a predetermined
speed or rotating the drum 2160 at a predetermined
speed for a predetermined period of time. In an exem-
plary embodiment, the speed satisfying the second
speed threshold is 50 rpm.
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[0334] The treating chemistry may be supplied to the
tub 2154 at 2508 when the second speed threshold is
satisfied. As described above at 2308 in Figure 38 and
with respect to Figures 39 and 40, the treating chemistry
is supplied indirectly to the tub 2154 through the portions
of the drum 2160 and/or clothes mover 2164 exposed
within the laundry annulus such that the treating chem-
istry bypasses the laundry.

[0335] Subsequent to or contemporaneous with the
supply of treating chemistry at 2508, the controller 2182
may control the water supply system to supply water to
the tub 2154 to increase a level of liquid in the tub 2154
to satisfy a predetermined fill level threshold at 2510. In
one example, the treating chemistry is supplied to the
tub 2154 in a single aliquot subsequent to or contempo-
raneous with supply of water at 2510. In yet another ex-
ample, the treating chemistry may be supplied incremen-
tally to the tub 2154 contemporaneous with the supply
of water at 2510. The fill level threshold may be afill level
that corresponds to an amount of liquid in the tub 2154
sufficient to move the laundry through during rotation of
the drum 2160 and/or movement of the clothes
mover2164 to uniformly treat the laundry to the treating
chemistry. The motor 2166 may be controlled to continue
to rotate the drum 2160 at the speed that satisfies the
second speed threshold or any other speed suitable for
filling the tub 2154.

[0336] Optionally, at 2512, prior to the fill level satisfy-
ing the fill level threshold, the drum 2160 may be rotated
to facilitate mixing the liquid in the tub 2154. In an exem-
plary embodiment, when the fill level satisfies an inter-
mediate fill level threshold corresponding to a fill level in
which the liquid has come into contact with an underside
of the drum 2160, the drum 2160 may be rotated to stir
the liquid in the tub 2154 to mix the treating chemistry
and water in the tub 2154. Stirring the liquid in the tub
2154 may facilitate dissolving the treating chemistry in
the water added during the filling and/or facilitate uni-
formly distributing the treating chemistry within the water
in the tub 2154. For example, the drum 2160 may be
rotated at 120 rpm to 150 rpm to facilitate mixing the liquid
in the tub 2154 for a predetermined period of time, such
as 4-5 seconds. Following the mixing of the liquid in the
tub 2154, the rotation speed of the drum 2160 may be
controlled to decrease to a speed suitable to continue
the filling process at 2512, such as the speed that satis-
fies the second speed threshold. The water supply may
be controlled to stop filling during the mixing of the liquid
at 2512 and re-initiated following the mixing at 2512 to
continue filling the tub 2154 to satisfy the predetermined
liquid fill level threshold at 2510.

[0337] At2514,the laundry may be redistributed within
the drum 2160 to facilitate wetting the laundry with the
treating chemistry mixture in the tub. The drum 2160 may
be controlled to rotate at different speeds and/or in alter-
nating directions to cause the laundry to shift or move
within the drum 2160 to facilitate evenly wetting the laun-
dry items in the drum 2160. The redistribution process



97 EP 2 806 062 B1 98

may be repeated one or more times prior to, after, or
contemporaneously with the filling process at 2510. In
an exemplary embodiment, the motor 2166 may be con-
trolled to rotate the drum 2160 by alternately turning the
motor 2166 on and off and/or alternating the direction of
rotation. Alternatively, or in addition to, rotating the drum
2160 to redistribute the laundry, the clothes mover 2164
may be operated to agitate the laundry with the drum
2160 to facilitate movement of the laundry through the
treating chemistry mixture in the tub 2154, which may
also be repeated one or more times prior to, after, or
contemporaneously with the filling process at 2510. In
an exemplary embodiment, the clothes mover 2164 is
controlled to agitate the laundry during the fill process at
2510, either intermittently or continuously, and continues
to agitate the laundry after the liquid fill level threshold is
satisfied.

[0338] In another optional process at 2516, the drum
2160 may be rotated to facilitate wetting the laundry items
located adjacent the side wall of the drum 2160. The drum
2160 may be rotated at a predetermined speed which
facilitates movement of the treating chemistry mixture up
the side wall of the drum 2160 in a parabolic profile to
wet items adjacent the side wall of the drum 2160. An
exemplary speed for forming the parabolic profile is 40
rpm for a 23 inch (58.4 cm) diameter drum. The pre-wash
method 2500 may be completed at 2518 by implementing
one or more extraction and/or drain phases before con-
tinuing on to the main wash phase, such as the wash
phase 2304 of Figure 38.

[0339] Theprocesses 2300 and 2500 described herein
provide a process to facilitate more uniform coverage of
laundry items with a treating chemistry in clothes washers
in which dispense the treating chemistry directly into the
treating chamber 2162 rather than the space 2156 be-
tween the drum 2160 and the tub 2154. Uneven coverage
of laundry items with a concentrated or undiluted treating
chemistry may produce areas of high concentration of
treating chemistry on the laundry items where the treating
chemistry initially contacts the laundry which may be dif-
ficult to disperse. A traditional method to minimize une-
ven treating chemistry coverage is to use large volumes
of water and treating chemistry. However, using large
volumes may result in inefficient resource usage, such
as water and energy to heat the large volume of water,
and may also increase the cost to the consumer by in-
creasing the amount of treating chemistry each cycle
consumes. The processes 2300 and 2500 described
herein facilitate amore uniform coverage of laundry items
without the use of large volumes of water and treating
chemistry by controlling the dispensing of the treating
chemistry to bypass the laundry in the treating chamber
2162 and provide the treating chemistry to the tub 2154
through the drum 2160.

[0340] To the extent not already described, the differ-
ent features and structures of the various embodiments
may be used in combination with each other as desired.
For example, any of the processes 10, 100, 120, 150,
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200, 206, 212, 300, 500, 550, 600, 650,700, 710, 800,
850, 1000, 1020, 1050, 1300, 1500, 1600, 1700, 1900,
1950, 2100, 2300, 2500 may be combined in whole or in
part with one another and used with any of the apparatus
50, 450, 1100, 1850, 2050, or 2150 described herein or
any other suitable apparatus not explicitly described
herein. That one feature may not be illustrated in all of
the embodiments is not meant to be construed that it
cannot be, but is done for brevity of description. Thus,
the various features of the different embodiments may
be mixed and matched as desired to form new embodi-
ments, whether or not the new embodiments are ex-
pressly disclosed.

[0341] While the invention has been specifically de-
scribed in connection with certain specific embodiments
thereof, it is to be understood that this is by way of illus-
tration and not of limitation. Reasonable variation and
modification are possible to the forgoing disclosure and
drawings without departing from the scope of the inven-
tion which is defined in the appended claims.

Claims

1. A method of operating a laundry treating appliance
(2150) in a cycle of operation, the laundry treating
appliance (2150) having a tub (2154) and a rotatable,
perforated drum (2160) located within the tub (2154)
and operably coupled with a motor (2166) for rotating
the drum (2160), the drum (2160) at least partially
defining atreating chamber (2162) for receiving laun-
dry (2186) for treatment according to a cycle of op-
eration, the cycle of operation comprising:

a pre-wash phase (2302) comprising:

rotating the drum (2160);

supplying a treating chemistry comprising at
least one substance other than water to the tub
(2154);

supplying liquid to the tub (2154) to form a mix-
ture of the liquid and the treating chemistry; and
supplying the mixture onto the laundry (2186);
and

a wash phase (2304), subsequent to the pre-
wash phase (2302), comprising:

forming a wash mixture comprising water
and a detergent composition;

supplying the wash mixture to the laundry
(2186); and

applying mechanical energy to the laundry
(2186); characterized in that:

the pre-wash phase (2302) comprises rotating the
drum (2160) to impart a centrifugal force to the laun-
dry (2186) sufficient to distribute the laundry (2186)
about a periphery of the drum (2160) to form an an-
nulus of laundry (2186) within the treating chamber
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(2162) and supplying the treating chemistry via the
drum (2160) by supplying the treating chemistry
through a center of the annulus of laundry (2186)
such that the treating chemistry bypasses the laun-
dry (2186) and flows through the perforations (2216)
in the drum (2160) into the tub (2154).

A laundry treating appliance (2150) for treating laun-
dry (2186) according to a cycle of operation, com-
prising:

a tub (2154) defining a tub interior (2156);
arotatable, perforated drum (2160) located with-
in the tub interior and at least partially defining
a treating chamber (2162) for receiving laundry
(2186) for treatment;

a motor (2166) operably coupled to the drum
(2160) to effect a rotation of the drum (2160);
a dispensing system (2208) supplying treating
chemistry to the treating chamber (2162);

a liquid supply system (2172) supplying liquid to
the tub;

arecirculation system (2180) supplying liquid in
the tub (2154) to the treating chamber (2162);
and

a controller (2182) having control software pro-
grammed to:

implement a pre-wash phase (2302) compris-
ing:

controlling the motor (2166) to rotate the
drum (2160);

controlling the dispensing system (2208) to
supply a treating chemistry comprising at
least one substance other than water to the
tub (2154);

controlling the liquid supply system (2172)
to supply liquid to the tub (2154) to form a
mixture of the liquid and the treating chem-
istry; and

controlling the recirculation system (2180)
to supply the mixture in the tub (2154) onto
the laundry (2186); and

implement a wash phase (2304), subse-
quent to the pre-wash phase (2302), com-
prising:

controlling the dispensing system
(2208) and the liquid supply system
(2172) to supply a detergent composi-
tion and water to the treating chamber
(2162) to form a wash mixture; and
controlling the recirculation system
(2180) to supply the wash mixture to
the laundry (2186);

characterized in that:
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the controller (2182) is programmed to con-
trol the motor (2166) in the prewash phase
(2302) to rotate the drum (2160) to impart
a centrifugal force to the laundry (2186) to
distribute the laundry (2186) about a periph-
ery of the drum (2160) to form an annulus
of laundry (2186) within the treating cham-
ber (2162);

and to control the dispensing system (2208)
in the prewash phase (2302) to supply a
treating chemistry comprising at least one
substance other than water to the tub (2154)
via the drum (2160) by supplying the treat-
ing chemistry through a center of the annu-
lus of laundry (2186) such that the treating
chemistry bypasses the laundry (2186) and
flows through the perforations (2216) in the
drum (2160) into the tub (2154).

The method of claim 1 or the laundry treating appli-
ance (2150) of claim 2, adapted to wet the laundry
(2186) with water prior to forming the annulus of laun-
dry (2186).

The method of claim 1 or 3 wherein the treating
chemistry comprises a dye absorber, a dye fixative,
a fabric softener or combinations thereof.

The method of claim 1, 3 or 4 or the laundry treating
appliance (2150) of claim 2 or 3 wherein the drum
(2160) further comprises an impeller (2164) inside
the drum (2160) and mounted on a rotational axis of
the drum (2160), and wherein the treating chemistry
is dispensed onto the impeller (2164).

The method or laundry treating appliance (2150) of
claim 5 wherein the impeller (2164) comprises a plu-
rality of apertures (2316) and wherein treating chem-
istry dispensed thereon flows through the apertures
(2316) to the drum (2160).

The method according to any one of the preceding
claims 1, 3 to 6 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5 or 6 wherein there is at least one sprayer
(2212) configured to spray the treating chemistry into
the center of the annulus of the laundry (2186).

The method according to any one of the preceding
claims 1, 3 to 7 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5 to 7 wherein controlling the motor (2166) to
rotate the drum (2160) to impart a centrifugal force
comprises rotating the drum (2160) at a satellizing
speed.

The method or laundry treating appliance of claim 8
wherein the supplying of the treating chemistry oc-
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curs when a speed of rotation of the drum (2160)
satisfies a predetermined threshold less than the
satellizing speed.

The method according to any one of the preceding
claims 1, 3 to 9 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5 to 9 adapted to supply the liquid to the tub
(2154) contemporaneously with or after the supply-
ing of the treating chemistry.

The method according to any one of the preceding
claims 1, 3 to 10 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5to 10, comprising further controlling the motor
(2166) to rotate the drum (2160) to redistribute the
laundry (2186) in the drum (2160) from the annulus
after the supplying of the treating chemistry to the
tub (2154), optionally wherein controlling the motor
(2166) to rotate the drum (2160) to redistribute the
laundry (2186) comprises alternately turning the mo-
tor (2166) on and off or reversing a direction of rota-
tion of the drum (2160).

The method according to any one of the preceding
claims 1, 3 to 11 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5 to 11 further comprising forming a mixture of
the liquid and the treating chemistry by supplying
liquid to a first liquid level in the tub (2154).

The method or laundry treating appliance (2150) of
claim 12, further comprising controlling the motor
(2166) to rotate the drum (2160) to a predetermined
speed to agitate the mixture of liquid and the treating
chemistry in the tub (2154).

The method according to any one of the preceding
claims 1, 3 to 13 or the laundry treating appliance
(2150) according to any one of the preceding claims
2, 3, 5to 13 wherein supplying the mixture in the tub
(2154) onto the laundry (2186) comprises wetting a
portion of the laundry (2186) adjacent a side wall of
the drum (2160).

The method or laundry treating appliance (2150) of
claim 14, wherein the wetting a portion of the laundry
(2186) comprises controlling the motor (2166) to ro-
tate the drum (2160) at a predetermined speed to
draw the mixture up the side wall of the drum (2160).

Patentanspriiche

1.

Verfahren eines Betreibens eines Wéaschebehand-
lungshaushaltsgerats (2150) in einem Betriebszyk-
lus, wobei das Waschebehandlungshaushaltsgerat
(2150) eine Wanne (2154) und eine rotierbare, per-
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forierte Trommel (2160), die in der Wanne (2154)
verortet und mit einem Motor (2166) zum Rotieren
der Trommel (2160) betriebsverbunden ist, aufweist,
wobei die Trommel (2160) mindestens teilweise eine
Behandlungskammer (2162) zum Empfangen von
Wasche (2186) zur Behandlung je nach einem Be-
triebszyklus definiert, der Betriebszyklus umfas-
send:

eine Vorwaschphase (2302), umfassend:

Rotieren der Trommel (2160);

Zufuhren einer Behandlungschemikalie, die
mindestens eine andere Substanz als Wasser
umfasst, zu der Trommel (2154);

Zufuhren von Flissigkeit zu der Trommel
(2154), um eine Mischung der Flussigkeit und
der Behandlungschemikalie zu bilden; und
Zufuhren der Mischung auf die Wasche (2186);
und

eine Waschphase (2304), nachfolgend auf die
Vorwaschphase (2302), umfassend:

Bilden einer Waschmischung, die Wasser
und eine Waschmittelzusammensetzung
umfasst;

Zufuhren der Waschmischung zu der Wa-
sche (2186); und

Anwenden mechanischer Energie (2186)
auf die Wasche; dadurch gekennzeich-
net, dass:

die Vorwaschphase (2302) Rotieren der
Trommel (2160), um die Wasche (2186) mit
einer Zentrifugalkraft zu beaufschlagen, die
ausreicht, um die Wasche (2186) um einen
Umfang der Trommel (2160) herum zu ver-
teilen, um einen Ring aus Wasche (2186)
innerhalb der Behandlungskammer (2162)
zu bilden, und Zufiihren der Behandlungs-
chemikalie Uber die Trommel (2160) durch
Zufuhren der Behandlungschemikalie
durch ein Zentrum des Rings aus Wasche
(2186) hindurch umfasst, sodass die Be-
handlungschemikalie die Wasche (2186)
umgeht und durch die Perforationen (2216)
in der Trommel (2160) hindurch in die Wan-
ne (2154) hinein stromt.

2. Waschebehandlungshaushaltsgerat (2150) zum

Behandeln von Wasche (2186) je nach einem Be-
triebszyklus, umfassend:

eine Wanne (2154), die ein Wanneninneres
(2156) definiert;

eine rotierbare, perforierte Trommel (2160), die
innerhalb des Wanneninneren verortet ist und
mindestens teilweise eine Behandlungskam-
mer (2162) zum Empfangen von Wasche (2186)
zur Behandlung definiert;
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einen Motor (2166), der mit der Trommel (2160)
betriebsverbunden ist, um eine Rotation der
Trommel (2160) zu bewirken;

ein Spendesystem (2208), das Behandlungs-
chemikalien zu der Behandlungskammer
(2162) zufuhrt;

ein Flissigkeitszufuhrsystem (2172), das Flus-
sigkeit zu der Wanne zufuhrt;

ein Rezirkulierungssystem (2180), das Flussig-
keit in die Wanne (2154) zu der Behandlungs-
kammer (2162) zufiihrt; und

eine Steuerung (2182), die Steuersoftware auf-
weist, die dafiir programmiert ist:

eine Vorwaschphase (2302) zuimplementieren,
umfassend:

Steuern des Motors (2166), um die Trom-
mel (2160) zu rotieren;

Steuern des Spendesystems (2208), um ei-
ne Behandlungschemikalie, die mindes-
tens eine andere Substanz als Wasser um-
fasst, zu der Trommel (2154) zuzufiihren;
Steuern des Flissigkeitszufuhrsystems
(2172), um Flissigkeit zu der Trommel
(2154) zuzufihren, um eine Mischung der
Flussigkeit und der Behandlungschemika-
lie zu bilden; und

Steuern des  Rezirkulierungssystems
(2180), um die Mischung in die Wanne
(2154) auf die Wasche (2186) zuzufiihren;
und

eine Waschphase (2304), nachfolgend auf
die Vorwaschphase (2302), zu implemen-
tieren, umfassend:

Steuern des Spendesystems (2208)
und des Flissigkeitszufuhrsystems
(2172), um eine Waschmittelzusam-
mensetzung und Wasser zu der Be-
handlungskammer (2162) zuzufiihren,
um eine Waschmischung zu bilden;
und

Steuern des Rezirkulierungssystems
(2180), um die Waschmischung zu der
Wasche (2186) zuzuflhren;

dadurch gekennzeichnet, dass:

die Steuerung (2182) dafir pro-
grammiert ist, den Motor (2166) in
der Vorwaschphase (2302) zu
steuern, umdie Trommel (2160) zu
rotieren, um die Wasche (2186) mit
einer Zentrifugalkraft zu beauf-
schlagen, um die Wasche (2186)
um einen Umfang der Trommel
(2160) herum zu verteilen, um ei-
nen Ring aus Wésche (2186) in-
nerhalb der Behandlungskammer
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(2162) zu bilden;

und das Spendesystem (2208) in
der Vorwaschphase (2302) zu
steuern, um eine Behandlungs-
chemikalie, die mindestens eine
andere Substanz als Wasser um-
fasst, Uber die Trommel (2160)
durch Zufiihren der Behandlungs-
chemikalie durch ein Zentrum des
Rings aus Wasche (2186) hin-
durch zu der Wanne (2154) zuzu-
fuhren, sodass die Behandlungs-
chemikalie die Wasche (2186) um-
geht und durch die Perforationen
(2216) in der Trommel (2160) hin-
durch in die Wanne (2154) hinein
stromt.

Verfahren nach Anspruch 1 oder Waschebehand-
lungshaushaltsgerat (2150) nach Anspruch 2, dafur
angepasst, die Wasche (2186) mit Wasser vor Bil-
den des Rings von Wasche (2186) zu befeuchten.

Verfahren nach Anspruch 1 oder 3, wobei die Be-
handlungschemikalie einen Farbstoffabsorbierer,
einen Farbstofffixierer, einen Weichspller oder
Kombinationen davon umfasst.

Verfahren nach Anspruch 1, 3 oder 4 oder Wasche-
behandlungshaushaltsgerat (2150) nach Anspruch
2 oder 3, wobei die Trommel (2160) weiter ein Fli-
gelrad (2164) innerhalb der Trommel (2160) und
montiert auf einer Rotationsachse der Trommel
(2160) umfasst und wobei die Behandlungschemi-
kalie auf das Fligelrad (2164) gespendet wird.

Verfahren oder Waschebehandlungshaushaltsge-
rat (2150) nach Anspruch 5, wobei das Fligelrad
(2164) eine Vielzahl von Offnungen (2316) umfasst
und wobei die darauf gespendete Behandlungsche-
mikalie durch die Offnungen (2316) hindurch zu der
Trommel (2160) strémt.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 6 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 oder 6, wobei mindestens ein Spriher (2212)
vorhanden ist, der dafiir eingerichtet ist, die Behand-
lungschemikalie in das Zentrum des Rings der Wa-
sche (2186) hinein zu sprihen.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 7 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 bis 7, wobei Steuern des Motors (2166), um die
Trommel (2160) zu rotieren, um mit einer Zentrifu-
galkraft zu beaufschlagen, Rotieren der Trommel
(2160) auf einer satellisierenden Geschwindigkeit
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umfasst.

Verfahren oder Waschebehandlungshaushaltsge-
rat nach Anspruch 8, wobei das Zufiihren der Be-
handlungschemikalie erfolgt, wenn eine Rotations-
geschwindigkeit der Trommel (2160) eine vorbe-
stimmte Schwelle kleiner als die satellisierende Ge-
schwindigkeit erflillt.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 9 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 bis 9, dafiir angepasst, die Fllssigkeit gleichzei-
tig mit oder nach dem Zufiihren der Behandlungs-
chemikalie zu der Wanne (2154) zuzufiihren.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 10 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 bis 10, weiter umfassend Steuern des Motors
(2166), um die Trommel (2160) zu rotieren, um die
Wasche (2186) in der Trommel (2160) von dem Ring
nach dem Zufiihren der Behandlungschemikalie zu
der Wanne (2154) umzuverteilen, wobei optional
Steuern des Motors (2166), um die Trommel (2160)
zu rotieren, um die Wasche (2186) umzuverteilen,
alternierendes Ein- und Ausschalten des Motors
(2166) oder Umkehren einer Rotationsrichtung der
Trommel (2160) umfasst.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 11 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 bis 11, weiter umfassend Bilden einer Mischung
der Flussigkeit und der Behandlungschemikalie
durch Zufiihren von Flussigkeit zu einem ersten
Flussigkeitspegel in der Wanne (2154).

Verfahren oder Wéaschebehandlungshaushaltsge-
rat (2150) nach Anspruch 12, weiter umfassend
Steuern des Motors (2166), um die Trommel (2160)
zu einervorbestimmten Geschwindigkeit zu rotieren,
um die Mischung von Flissigkeit und der Behand-
lungschemikalie in der Wanne (2154) aufzuwihlen.

Verfahren nach einem der vorstehenden Anspriiche
1, 3 bis 13 oder Waschebehandlungshaushaltsgerat
(2150) nach einem der vorstehenden Anspriiche 2,
3, 5 bis 13, wobei Zufiihren der Mischung in die Wan-
ne (2154) auf die Wasche (2186) Befeuchten eines
Abschnitts der Wasche (2186) angrenzend an eine
Seitenwand der Trommel (2160) umfasst.

Verfahren oder Waschebehandlungshaushaltsge-
rat (2150) nach Anspruch 14, wobei das Befeuchten
eines Abschnitts der Wéasche (2186) Steuern des
Motors (2166), um die Trommel (2160) auf einer vor-
bestimmten Geschwindigkeit zu rotieren, umfasst,
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um die Mischung an der Seitenwand der Trommel
(2160) hoch zu ziehen.

Revendications

Procédé de fonctionnement d’'un appareil de traite-
ment du linge (2150) dans un cycle de fonctionne-
ment, I'appareil de traitement du linge (2150) com-
portantune cuve (2154) et un tambour perforé rotatif
(2160) situé dans la cuve (2154) et couplé fonction-
nellement avec un moteur (2166) pour faire tourner
le tambour (2160), le tambour (2160) définissant au
moins partiellement une chambre de traitement
(2162) destinée a recevoir du linge (2186) pour trai-
tement selon un cycle de fonctionnement, le cycle
de fonctionnement comprenant :

une phase de prélavage (2302) comprenant :

la rotation du tambour (2160) ;

lafourniture d’'une composition chimique de trai-
tement comprenant au moins une substance
autre que de I'eau a la cuve (2154) ;

la fourniture de liquide a la cuve (2154) pour
former un mélange du liquide et de la composi-
tion chimique de traitement ; et

la fourniture du mélange sur le linge (2186) ; et
une phase de lavage (2304), subséquente a la
phase de prélavage (2302), comprenant :

la formation d’'un mélange de lavage com-
prenant de l'eau et une composition de
détergent ;

la fourniture du mélange de lavage au linge
(2186) ; et

I'application d’énergie mécanique au linge
(2186) ; caractérisé en ce que :

la phase de prélavage (2302) comprend la
rotation du tambour (2160) pour transmettre
au linge (2186) une force centrifuge suffi-
sante pour distribuer le linge (2186) autour
d'une périphérie du tambour (2160) pour
former une couronne de linge (2186) a I'in-
térieur de la chambre de traitement (2162)
et la fourniture de la composition chimique
detraitement par I'intermédiaire du tambour
(2160) en fournissant la composition chimi-
que de traitement a travers un centre de la
couronne de linge (2186) de sorte que la
composition chimique de traitement con-
tourne le linge (2186) et s’écoule a travers
les perforations (2216) dans le tambour
(2160) dans la cuve (2154).

2. Appareil de traitement du linge (2150) pour traiter du

linge (2186) selon un cycle de fonctionnement,
comprenant :
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une cuve (2154) définissant une partie intérieure
de cuve (2156) ;

un tambour perforé rotatif (2160) situé dans la
partie intérieure de la cuve et définissant au
moins partiellement une chambre de traitement
(2162) destinée a recevoir du linge (2186) pour
traitement ;

un moteur (2166) couplé fonctionnellement au
tambour (2160) pour effectuer une rotation du
tambour (2160) ;

un systéme de distribution (2208) fournissant
une composition chimique de traitement a la
chambre de traitement (2162) ;

un systeme de fourniture de liquide (2172) four-
nissant du liquide a la cuve ;

un systéme de recirculation (2180) fournissant
du liquide de la cuve (2154) a la chambre de
traitement (2162) ; et

un dispositif de commande (2182) comportant
un logiciel de commande programmé pour :
mettre en oeuvre une phase de prélavage
(2302) comprenant :

la commande du moteur (2166) pour faire
tourner le tambour (2160) ;

la commande du systéme de distribution
(2208) pour fournir une composition chimi-
que de traitement comprenant au moins
une substance autre que de I'eau a la cuve
(2154) ;

la commande du systéme de fourniture de
liquide (2172) pour fournir du liquide a la
cuve (2154) pour former un mélange du li-
quide et de la composition chimique de
traitement ; et

la commande du systéme de recirculation
(2180) pour fournir le mélange de la cuve
(2154) sur le linge (2186) ; et

mettre en oeuvre une phase de lavage
(2304), subséquente a la phase de préla-
vage (2302), comprenant :

la commande du systéme de distribu-
tion (2208) et du systéme de fourniture
de liquide (2172) pour fournir une com-
position de détergent et de I'eau a la
chambre de traitement (2162) pour for-
mer un mélange de lavage ; et

la commande du systéme de recircula-
tion (2180) pour fournir le mélange de
lavage au linge (2186) ;

caractérisé en ce que :

le dispositif de commande (2182)
est programmé pour commander
le moteur (2166) dans la phase de
prélavage (2302) pour faire tourner
le tambour (2160) pour transmettre
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une force centrifuge au linge
(2186) pour distribuer le linge
(2186) autour d’'une périphérie du
tambour (2160) pour former une
couronne de linge (2186) dans la
chambre de traitement (2162) ;

et pour commander le systeme de
distribution (2208) dans la phase
de prélavage (2302) pour fournir
une composition chimique de trai-
tement comprenant au moins une
substance autre que de I'eau a la
cuve (2154) par l'intermédiaire du
tambour (2160) en fournissant la
composition chimique de traite-
ment a travers un centre de la cou-
ronne de linge (2186) de sorte que
la composition chimique de traite-
ment contourne le linge (2186) et
s’écoule a travers les perforations
(2216) dans le tambour (2160)
dans la cuve (2154).

Procédé selon la revendication 1 ou appareil de trai-
tement du linge (2150) selon la revendication 2,
adapté pour mouiller le linge (2186) avec de I'eau
avant de former la couronne de linge (2186).

Procédé selon les revendications 1 ou 3, dans lequel
la composition chimique de traitement comprend un
absorbant de colorant, un fixatif de colorant, un as-
souplissant pour tissu ou des combinaisons de ceux-
ci.

Procédé selon les revendications 1, 3 ou 4 ou appa-
reil de traitement du linge (2150) selon les revendi-
cations 2 ou 3, dans lequel le tambour (2160) com-
prend en outre une aube (2164) située a l'intérieur
du tambour (2160) et montée sur un axe de rotation
du tambour (2160), et dans lequel la composition
chimique de traitement est distribuée sur I'aube
(2164).

Procédé ou appareil de traitement du linge (2150)
selon la revendication 5, dans lequel 'aube (2164)
comprend une pluralité d’ouvertures (2316) et dans
lequel une composition chimique de traitement dis-
tribuée sur celle-ci s’écoule a travers les ouvertures
(2316) vers le tambour (2160).

Procédé selon 'une quelconque des revendications
1, 3 a 6 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
tions 2, 3, 5 ou 6 précédentes, dans lequel il existe
au moins un pulvérisateur (2212) configuré pour pul-
vériser la composition chimique de traitement au
centre de la couronne du linge (2186).



10.

1.

12.

13.

14.

109

Procédé selon I'une quelconque des revendications
1, 3 a 7 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
tions 2, 3, 5 a 7 précédentes, dans lequel la com-
mande du moteur (2166) pour faire tourner le tam-
bour (2160) pour transmettre une force centrifuge
comprend la rotation du tambour (2160) a une vites-
se de satellisation.

Procédé ou appareil de traitement du linge selon la
revendication 8, dans lequel la fourniture de la com-
position chimique de traitement se produit lors-
qu’une vitesse de rotation du tambour (2160) satis-
fait un seuil prédéterminé inférieur a la vitesse de
satellisation.

Procédé selon I'une quelconque des revendications
1, 3 a 9 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
tions 2, 3, 5 a 9 précédentes, adapté pour fournir le
liquide a la cuve (2154) simultanément a ou aprés
la fourniture de la composition chimique de traite-
ment.

Procédé selon I'une quelconque des revendications
1, 3 a 10 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
tions 2, 3, 5 a 10 précédentes, comprenant en outre
la commande du moteur (2166) pour faire tourner le
tambour (2160) pour redistribuer le linge (2186) dans
le tambour (2160) a partir de la couronne apres la
fourniture de la composition chimique de traitement
a la cuve (2154), optionnellement dans lequel la
commande du moteur (2166) pour faire tourner le
tambour (2160) pourredistribuer le linge (2186) com-
prend le démarrage et I'arrét alternés du moteur
(2166) ou linversion d'un sens de rotation du tam-
bour (2160).

Procédé selon I'une quelconque des revendications
1, 3 a 11 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
tions 2, 3, 5a 11 précédentes, comprenant en outre
la formation d’'un mélange du liquide et de la com-
position chimique de traitement en fournissant du
liquide jusqu’a un premier niveau de liquide dans la
cuve (2154).

Procédé ou appareil de traitement du linge (2150)
selon la revendication 12, comprenant en outre la
commande du moteur (2166) pour faire tourner le
tambour (2160) a une vitesse prédéterminée pour
agiter le mélange de liquide et de la composition chi-
mique de traitement dans la cuve (2154).

Procédé selon I'une quelconque des revendications
1, 3 a 13 précédentes ou appareil de traitement du
linge (2150) selon 'une quelconque des revendica-
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tions 2, 3, 5 a 13 précédentes, dans lequel la four-
niture du mélange de la cuve (2154) sur le linge
(2186) comprend le mouillage d’'une partie du linge
(2186) adjacente a une paroi latérale du tambour
(2160).

Procédé ou appareil de traitement du linge (2150)
selon la revendication 14, dans lequel le mouillage
d’une partie du linge (2186) comprend la commande
du moteur (2166) pour faire tourner le tambour
(2160) a une vitesse prédéterminée pour faire mon-
terle mélange le long de la paroi latérale du tambour
(2160).
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