Office de la Proprieté Canadian CA 2705924 C 2012/11/13
Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 705 924
Un organisme An agency of _ 12y BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de dépdt PCT/PCT Filing Date: 2008/12/11 (51) Cl.Int./Int.Cl. A47L 15/00(2006.01),
(87) Date publication PCT/PCT Publication Date: 2009/06/18 A4rL 15/42(2000.01)
(45) Date de délivrance/lssue Date: 2012/11/13 (72) Inventeur/inventor.

(85) Entree phase nationale/National Entry: 2010/05/14

BRAGG, MARITA LOUISE, US

(73) Proprietaire/Owner:

(86) N° demande PCT/PCT Application No.: US 2008/086344 ELECTROLUX HOME PRODUCTS, INC.. US

(87) N° publication PCT/PCT Publication No.: 2009/076495 (74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.SR.L.

(30) Priornte/Priority: 2007/12/12 (US11/954,293)

(54) Titre : DISPOSITIF DE COMMANDE POUR UN INSTRUMENT LAVE-VAISSELLE ET PROCEDE ASSOCIE
54) Title: CONTROL DEVICE FOR A DISHWASHER APPLIANCE AND ASSOCIATED METHOD

200
Determine Elapsed Time Between

Uses of the Dishwasher

206
. [

202\
If Less Than X
Days Between
Uses

212

Automatically

20il Wash
Program

(57) Abrégée/Abstract:

selects Normal

|
If Between X Days If Y or More Days
and Y Days Since Between Uses
Last Use (Y>X)
{/ B
204
L [
b |
Automatically Automaticalty
Selects Heavy Soil Selects Extreme
| Wash Program ‘ Soll Wash
| | Program

A dishwasher appliance Is provided, and includes a control device configured to direct one of a series (100) of automatic wash
programs (102, 104, 106) to be executed by the dishwasher appliance. Each successive automatic wash program within the series

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

SN 4

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

“y 3Ty d A, . S S \
L RSN
4
3

OPIC - CIPO 191




CA 2705924 C 2012/11/13

anen 2 105 924
13) C

(57) Abrege(suite)/Abstract(continued):
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appliance and to select the one of the series of automatic wash programs In response thereto upon the second use, whereby, as
the determined elapsed time between first and second uses Iincreases, the selected automatic wash program within the series
correspondingly progresses along the series. Assoclated methods are also provided.



CA 02705924 2010-05-14

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [4

International Bureau

(43) International Publication Date
18 June 2009 (18.06.2009)

(51) International Patent Classification:
A47L 15/00 (2006.01) A47L 15/42 (2006.01)

(21) International Application Number:
PCT/US2008/086344

(22) International Filing Date:
11 December 2008 (11.12.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/954,293 12 December 2007 (12.12.2007)  US

(71) Applicant (for all designated States except US): ELEC-
TROLUX HOME PRODUCTS, INC. [US/US]; 20445
Emerald Parkway, Suite 250, Cleveland, OH 44135 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): BRAGG, Marita,
Louise [US/US]; 8366 Kingston Drive, Newburgh, IN
47630 (US).

(10) International Publication Number

WO 2009/076495 Al

(74) Agents: MAYHEW, Scott, C. et al.; Alston & Bird LLP,
Bank Of America Plaza, 101 South Tryon Street, Suite
4000, Charlotte, NC 28280-4000 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, ELE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, S@G, SK, SL, SM, ST, SV, SY, TJ,
T™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
7ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, ELE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(81)

(84)

(54) Title: CONTROL DEVICE FOR A DISHWASHER APPLIANCE AND ASSOCIATED METHOD

Determine Elapsed Time Between
Uses of the Dishwasher

200

B

219 214

\ : |

h 4

202 \ 206
N , [
- |
If Less Than X If Between X Days IfY or More Days
Days Between and Y Days Since Between Uses
Uses Last Use (Y>X)
f/
204

216
v f

"~ Automaticaily
Selects Normal
Soil Wash
Program

Automatically

Selects Heavy Soi
Wash Program

l

Automatically
Selects Extreme
ocil Wash
Program

6495 A1 WL V! U 00 A0 0O A 0 R

FIG. 2

(57) Abstract: A dishwasher appliance is provided, and includes a control device configured to direct one of a series (100) of

I~ automatic wash programs (102, 104, 106) to be executed by the dishwasher appliance. Each successive automatic wash program
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& the dishwasher appliance and to select the one of the series of automatic wash programs in response thereto upon the second use,
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CONTROL DEVICE FOR A DISHWASHER APPLIANCE AND ASSOCIATED
METHOD

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure relates to dishwasher appliances and, more particularly, to

a wash cycle control device for a dishwasher appliance and associated method.

Description of Related Art

A dishwasher appliance typically includes a number of selectable wash programes,
wherein any one such wash program may be sclected by the user depending on the nature
of the load (1.¢., a “normal” wash cycle for varying food soil levels on the dishware, a
“china/crystal” wash cycle, an “economy’ cycle, a “speed wash™ cycle, a “rinse and hold”
cycle, or an “automatic” cycle). In such instances, the selected wash program may adjust
a number of different parameters that attect the particular wash cycle. That 1s, the
selected cycle may have certain “pre-wash” characteristics, rinse characteristics, and
“main wash” characteristics, including, for example, particular durations for each cycle
segment, the order and number of cycle segments, the amount of water used, and the
temperature of the water.

The 1ntent of the various wash programs 1s to remove food soils and debris from
the dishware therein. In doing so, however, various other factors such as, for example,
water consumption, energy consumption, and the duration of the wash cycle must be
considered 1n determining the effectiveness of a particular wash program.

These “other” factors of power consumption, water consumption, ctc., may be
adversely affected by draining and re-filling the dishwasher appliance (i.e., increased
water usage, as well as energy usage due to the pump used for draining the water). As
such, one arca of interest 1s effective filtration of the water used 1n the various cycle
segments, since the water used for washing the dishware 1s often re-circulated over the
dishware. Effective filtration leads to a more effective wash program since food soils are
not re-circulated back over the dishware. In addition, less draining and re-filling
conserves water and energy, and may help to reduce the overall duration of the wash
cycle.

However, when the dishwasher appliance 1s not used for extended periods, various

less-than-desirable effects may be experienced, even with effective filtration systems.

LEGAL02/31063294v1 -] - AttyDktNo: 15202/366689
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For example, any removed food soils 1n a previous wash cycle may remain within the
filtration system, or elsewhere 1n the hydraulic system of the dishwasher appliance, and
become “dried on” to afftected surfaces. In addition, mold, mildew, and/or bacteria
growth may occur in the damp environment of the dishwasher appliance between periods
of use. As such, these undesirable elements have the potential of being circulated onto
dishware being washed 1n the dishwasher appliance, when the dishwasher appliance 1s
again used at a later time.

Thus, there exists a need for an apparatus and/or method for automatically
cleaning, disinfecting, or otherwise removing undesirable contamination “build-up” in a

dishwasher appliance after a period of non-use and before a subsequent use.

BRIEF SUMMARY OF THE INVENTION

The above and other needs are met by the present disclosure which, 1n one
embodiment, provides a dishwasher appliance, including a control device configured to
direct one of a series of automatic wash programs to be executed by the dishwasher
appliance. Each successive automatic wash program within the series corresponds to an
increased soil level of dishware to be washed with respect to the previous automatic wash
program within the series. The control device 1s further configured to determine an
clapsed time between a first use and a second use of the dishwasher appliance and to
select the one of the series of automatic wash programs in response thereto upon the
second use of the dishwasher appliance, whereby, as the determined elapsed time between
first and second uses of the dishwasher appliance increases, the selected automatic wash
program within the series correspondingly progresses along the series.

Another advantageous aspect of the present invention comprises a method for pre-
cleaning a hydraulic system of a dishwasher appliance, wherein the dishwasher appliance
has a control device configured to direct one of a series of automatic wash programs to be
executed by the dishwasher appliance, with each successive automatic wash program
within the series corresponding to an increased soil level of dishware to be washed with
respect to the previous automatic wash program within the series. Such a method
comprises determining an elapsed time between a first use and a second use of the
dishwasher appliance and sclecting one of the series of automatic wash programs in
response to the determined elapsed time upon the second use of the dishwasher appliance,

whereby, as the determined elapsed time between first and second uses of the dishwasher

LEGALO02/31063294v1 AttyDktNo: 15202/366689
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appliance increases, the selected automatic wash program within the series
correspondingly progresses along the series.

Thus, the control device and associated method, as disclosed 1n conjunction with
various embodiments of the present disclosure, provide many advantages that may
include, but are not limited to providing a pre-cleaning procedure for the dishwasher

appliance according to an clapsed time between uses of the dishwasher appliance.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

Having thus described the disclosure in general terms, reference will now be made
to the accompanying drawings, which are not necessarily drawn to scale, and wherein:

FIG. 1 1s a table 1llustrating one embodiment according to the present disclosure
of a plurality of wash programs sclectable as determined by an ¢lapsed time between uses
of a dishwasher appliance; and

FIG. 2 1s a flowchart 1llustrating one particular embodiment of wash programs for
a dishwasher appliance corresponding to a determined elapsed time between uses thereof

in accordance with the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure now will be described more fully hereinafter with reference
to the accompanying drawings, 1n which some, but not all embodiments of the disclosure
arc shown. Indeed, this disclosure may be embodied in many different forms and should
not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisty applicable legal
requirements. Like numbers refer to like elements throughout.

A dishwasher appliance typically includes a number of selectable wash programs
that are configured to adjust various parameters of the dishwashing process for a
particular wash cycle. Depending on the nature of the load, a user may select, for
example, a “normal” wash cycle for varying food soil levels on the dishware, a
“china/crystal” wash cycle, an “economy’ cycle, a “speed wash™ cycle, a “rinse and hold”
cycle, or an “automatic’ cycle. Such wash programs may be selectable by the user on a
display screen or touch pad disposed on a control panel or control device generally
integrated into a portion of a pivotable door connected to the dishwasher appliance. The
control panel typically includes or communicates with a control circuit (or control device

portion) configured to facilitate varying the parameters consistent with the wash cycle

23
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selected by the user. That 1s, the user selects the wash cycle by, for example, pressing a
button or other input device on the touch pad associated with the desired wash cycle such
that the information 1s transferred to the control circuit for processing by, for instance, a
microprocessor operable therewith to set the parameters used by the various dishwasher
appliance components to effectuate the selected wash cycle. Accordingly, the parameters
such as, for example, particular durations for each cycle segment, the temperature of the
water, and the amount of water used may be adjusted and controlled by the control circuit
or other control device, as will be appreciated by one skilled 1n the art.

Normally, the control circuit 1s also in communication with one or more sensors
such as, for example, a turbidity sensor, which measures the amount of particulate
suspended 1n the water within the dishwasher appliance as the water re-circulates through
the dishwasher appliance’s hydraulic system and through the spray arms for cleaning the
dishware. Such a turbidity sensor may employ, in some instances, optical techniques
(¢.g., monitoring scattered or transmitted light with photodiodes to measure turbidity
voltage) so as to collect data relating to turbidity, which 1s transmitted to the control
circuit. Accordingly, it may be determined whether additional wash cycles are needed to
further clean the dishware, based on the amount of particulates remaining in the water as
the water 18 re-circulated through the system via a circulation pump. That 15, when the
turbidity exceeds a threshold level due to food soils removed from the dishware, an
additional wash cycle or cycle segment may be necessary to sufficiently clean the
dishware.

To that end, the control circuit may be configured to automatically facilitate such
an additional wash cycle or cycle segment (or cycle portion) through, for example,
predetermined automatic wash programs, cach having a particular programmed sequence
and duration of cycle segments. In this manner, these programs may be considered
“intelligent” or “pscudo-intelligent” automatic wash programs. Thus, while these
programs may be 1nitially selected by a user based on what the user deems as the
appropriate wash cycle needed to clean the dishware, the intelligent automatic wash
programs may, in addition to or 1n the alternative, determine the appropriate automatic
wash cycle necessary to clean the dishware based, for example, on turbidity
measurements of the wash water 1n an initial wash cycle segment, regardless of the
automatic wash program selected by the user.

For example, a dishwasher appliance may be contigured to follow such a protocol

in which an automatic wash program 1s selected depending on the turbidity of the water

_4 -
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after an 1nitial wash cycle segment run 1n the dishwasher appliance, as 1llustrated in the
table of FIG. 1. According to on¢ particular intelligent automatic wash scheme 100, the
dishwasher appliance may include two or more automatic wash programs such as, for
example, a “normal” soil 102, a “heavy” soil 104, and an “extreme” so1l 106 automatic
wash program, each of which may be manually selectable by the user on the control panel
of the dishwasher appliance. In one mstance, the two or more automatic wash programs
may be considered a “series” of automatic wash programs, with each subsequent selection
having a configuration sufficient to address the increasing soil levels which may be
encountered 1n the dishes placed within the dishwasher appliance. In such an
embodiment, the “normal” soil automatic wash program 102 may include, for example,
an mitial wash cycle segment 10 wherein the turbidity of the wash water 18 monitored.
Monitoring of the turbidity may occur at discrete instances or intervals during the initial
wash cycle segment 10, or dynamically throughout the 1nitial wash cycle segment 10. If
the turbidity remains stable or below a certain threshold, the “normal” soil automatic
wash program 102 proceeds (horizontally across the row) to a main wash cycle segment
25, which 1s programmed to use high temperature heated water (e.g., 140°F). The main
wash cycle segment 25 may then be followed by a turbidity-monitored rinse cycle
segment 30 (and an additional rinse cycle segment 35 1f the turbidity of the water 1s or
remains high), and then a final rinse cycle segment 40, before a drying phase cycle
segment 43.

If the turbidity 1s erratic, or above a certain threshold, 1n the iitial wash cycle
segment 10 of the “normal” soil automatic wash program 102, the selected automatic
wash program may be automatically changed or otherwise altered to the “heavy” soil
automatic wash program 104, or even further to the “‘extreme” so1l automatic wash
program 106, depending, for instance, on the magnitude of the detected turbidity of the
wash water 1n the 1nitial wash cycle segment 10. In cach successive automatic wash
program 1n the disclosed intelligent automatic wash scheme 100, a pre-wash cycle
segment 20 may be added after the 1nitial wash cycle segment 10 and prior to the main
wash cycle segment 25 (1.¢., the “heavy” soil program 104 having a single pre-wash cycle
segment 20 that may or may not be turbidity-monitored, and the “extreme” soil automatic
wash program 106 having two pre-washes, with neither, both, or either one of the first
and second pre-wash cycle segments 15 being turbidity-monitored). The remainder of the

cycle segments of each wash program may have unique parameters or, 1n other mstances,

LEGALO02/31063294v1 AttyDktNo: 15202/366689
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may be, for example, the same as the subsequent cycle segments in the “normal” soil
automatic wash program 102.

Following this mntelligent automatic wash scheme 100, in accordance with the
present disclosure, it may be advantageous to further configure the control circuit to “pre-
clean” the dishwasher appliance based on the duration of time between first and second
uscs thereof such that the series of automatic wash programs associated with intelligent
automatic wash scheme 100 may also be employed according to a time-based criteria.
That 1s, according to one embodiment, for example, the intelligent automatic wash
scheme 100 may further include different time ranges or thresholds associated with each
automatic wash program within the series. Such time ranges or thresholds may
correspond, for example, to an elapsed time between successive uses of the dishwasher
appliance, with a continuum of ranges being assigned to each of the automatic wash
programs (normal soil 102, heavy soil 104, and extreme soil 106). Such a scheme may be
configured to essentially track the amount of time elapsed between first and second uses
of the dishwasher appliance, upon the second use thereof, and to adjust the selected
“automatic” wash program, in order to “pre-clean™ (or otherwise disinfect or remove any
undesirable contamination from) the dishwasher appliance after an extended period of
non-use.

For instance, as illustrated by the flowchart in FIG. 2, after determining the
clapsed time between first and second uses 200 of the dishwasher appliance, when the
second use 1s 1nitiated, one of the automatic wash programs 1n the series 1s selected
(according to the elapsed time criteria) to pre-clean the dishwasher appliance. That s,
according to one¢ particular embodiment, where the elapsed time between first and second
uses 1s less than 3 days (202) (1.¢., 0 <t < 3 days), the control circuit automatically directs
the dishwasher appliance to execute the “normal” soil automatic wash program 102 (212).
However, if the elapsed time between first and second uses 1s between 3 days and 14 days
(204) (1.c., 3 days <t < 14 days), the control circuit automatically directs the dishwasher
appliance to execute the “heavy” soil automatic wash program 104 (214). Furthermore, 1f
clapsed time between first and second uses 1s 14 days or greater (206) (1.¢., t > 14 days),
the controls circuit automatically directs the dishwasher appliance to execute the
“extreme’ soil automatic wash program 106 (216). That 1s, the greater the elapsed time
(as determined according to assigned time ranges or thresholds), the higher the selected
automatic wash program within the series of automatic programs that will be selected by

the control circuit to “pre-clean” the dishwasher appliance prior to the subsequent or

_6 -
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second use. One skilled in the art will appreciate, however, that the durational ranges
disclosed herein are provided only for exemplary purposes and 1t 1s envisioned that such
[1mits may be varied 1n any manner as necessary or otherwise desirable 1in keeping within
the spirit of the present disclosure 1n addressing the “pre-cleaning of the dishwasher
appliance after an extended period of non-use.

Further, according to some embodiments, 1n 1nstances of power iterruption to the
dishwasher appliance, the intelligent automatic wash scheme 100 may be configured to
default, for example, to either of the heavy soil 104 or extreme soil 106 automatic wash
programs. In this manner, any “build-up” or other contamination in the dishwasher
appliance due to periods of non-use 1s addressed 1in conjunction with a later use of the
dishwasher appliance. That 1s, if power to the dishwasher appliance 1s interrupted, the
control circuit automatically selects one of the higher automatic wash programs in the
series, under the presumption that, after such power interruption (not knowing how long
the mnterruption may last) 1t may be desirable to provide the maximum amount of “pre-
cleaning” prior to the subsequent or second use of the dishwasher appliance when power
1S restored.

In accordance with the present disclosure, the dishwasher appliance may include a
control device (not shown) configured to determine an elapsed time between first and
second uses of the dishwasher appliance, upon the second use of the dishwasher appliance
and to sclect one of a series of automatic wash programs 1n response to the determined
clapsed time between first and second uses. The control device may comprise, for
example, a control circuit and/or associated microprocessors for effectuating automatic
selection of an appropriate automatic wash program within the series of automatic wash
programs 1n accordance with the determined elapsed time between first and second uses
of the dishwasher appliance upon the second use thereof. Accordingly, the dishwasher
appliance may be pre-cleaned by providing, for example, one or more additional pre-
washes for tflushing the hydraulic system of the dishwasher appliance to remove any
built-up particulate (1.¢., food particles) or other contaminants remaining or developing
within the system after the last use of the dishwasher.

Many modifications and other embodiments of the inventions set forth herein will
come to mind to one skilled 1n the art to which these inventions pertain having the benefit
of the teachings presented in the foregoing descriptions and the associated drawings.
Theretore, 1t 1s to be understood that the inventions are not to be limited to the specific

embodiments disclosed and that modifications and other embodiments are intended to be

-7 -
LEGAL02/31063294v1 AttyDktNo: 15202/366689



CA 02705924 2010-05-14
WO 2009/0764935 PCT/US2008/086344

included within the scope of the appended claims. Although specific terms are employed
herein, they are used 1n a generic and descriptive sense only and not for purposes of

[1maitation.
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THAT WHICH IS CLAIMED:

. A dishwasher appliance, comprising:

a control device configured to direct one of a series of automatic wash programs
to be executed by the dishwasher appliance, each successive automatic
wash program within the series corresponding to an increased soil level of
dishware to be washed with respect to the previous automatic wash
program within the series, the control device being further configured to
determine an ¢lapsed time between a first use and a second use of the
dishwasher appliance and to select the one of the series of automatic wash
programs 1n response thereto upon the second use of the dishwasher
appliance, whereby, as the determined elapsed time between first and
second uses of the dishwasher appliance increases, the selected automatic
wash program within the series correspondingly progresses along the

Series.

2. A dishwasher appliance according to Claim 1, wherein each of the series
of automatic wash programs has an ¢lapsed time range associated therewith, and the
control device 18 further configured to select the one of the series of automatic wash

programs having the elapsed time range including the determined elapsed time.

3. A dishwasher appliance according to Claim 1, wherein the control device
1S further configured to select a first automatic wash program 1n the series when the
determined elapsed time between first and second uses 1s below a time threshold and
selecting a subsequent second automatic wash program 1in the series when the determined

clapsed time 1s at least equal to the time threshold.

4 A dishwasher appliance according to Claim 1, wherein each automatic

wash program includes an initial wash portion and a main wash portion.
5. A dishwasher appliance according to Claim 4, wherein a first automatic

wash program includes the initial wash portion and the main wash portion, and each

successive automatic wash program within the series includes an additional pre-wash

LEGALO02/31063294v1 AttyDktNo: 15202/366689
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portion between the 1nitial wash portion and the main wash portion over the previous

automatic wash program within the series.

0. A method for pre-cleaning a hydraulic system of a dishwasher appliance,
the dishwasher appliance having a control device configured to direct one of a series of
automatic wash programs to be executed by the dishwasher appliance, each successive
automatic wash program within the series corresponding to an increased soil level of
dishware to be washed with respect to the previous automatic wash program within the
series, the method comprising:

determining an clapsed time between a first use and a second use of the

dishwasher appliance; and

selecting one of the series of automatic wash programs 1n response to the

determined elapsed time upon the second use of the dishwasher appliance,
whereby, as the determined elapsed time between first and second uses of
the dishwasher appliance increases, the selected automatic wash program

within the series correspondingly progresses along the series.

7. A method according to Claim 6, wherein each of the series of automatic
wash programs has an elapsed time range associated therewith, and selecting one of the
series of automatic wash programs further comprises selecting one of the series of

automatic wash programs having the elapsed time range including the determined elapsed

time.

8. A method according to Claim 6, wherein selecting one of the series of
automatic wash programs further comprises selecting a first automatic wash program in
the series when the determined elapsed time between first and second uses 1s below a
time threshold and selecting a subsequent second automatic wash program in the series

when the determined elapsed time 18 at least equal to the time threshold.

9. A method according to Claim 8, wherein each automatic wash program
includes an 1nitial wash portion and a main wash portion, and selecting one of the series
of automatic wash programs further comprises selecting the first automatic wash
program, including the 1nitial wash portion and the main wash portion, when the

determined elapsed time 1s below the threshold, and selecting a subsequent second

- 10 -
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automatic wash program in the series when the determined elapsed time 1s at least equal
to the time threshold, wherein each successive automatic wash program within the series
includes an additional pre-wash portion between the 1initial wash portion and the main

wash portion over the previous automatic wash program within the series.

-11 -
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