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METHODS, SYSTEMS, AND APPARATUSES FOR
PERFORMING A QUICK CYCLE IN A DISHWASHER

FIELD

Embodiments of the present invention relate to dishwashing appliances and,

particularly, to systems, methods, and apparatus capable of cleaning dishware in a

shortened time frame.

BACKGROUND

Dishwashers have become an integral part of everyday household use. Consumers

place dishware and other utensils onto dishwasher racks inside dishwashers for cleaning.

Dishwashers typically clean the dishware with wash systems that utilize spray arms and

spray jets to propel water onto the dishware to remove food particles and otherwise clean

the dishware.

On average, dishwashers take approximately an hour or more to complete a normal

dishwasher cycle. In various situations, a user may not wish to wait an hour or more for

the dishwasher to complete a dishwasher cycle. Thus, a need exists for systems, methods,

and apparatus that reduce the amount of time needed to effectively wash dishware.

SUMMARY OF THE INVENTION

The present invention provides systems, methods, and apparatus that reduce the

amount of time needed to effectively wash dishware. In various circumstances, a user

may not want to wait for an hour or longer for a dishwasher to complete a normal

dishwasher cycle. However, currently available short cycle options still take nearly an

hour to complete or can only effectively clean lightly soiled dishware. One method for

reducing the length of a dishwasher cycle may be to connect the dishwasher to a higher

amperage or higher voltage power supply line so that more power is available for heating

water more quickly. Another method for reducing the length of a dishwasher cycle may

be to add a supplemental water tank that includes hot water such that water could be held

and heated in anticipation of a shortened dishwasher cycle being selected by the user.

However, these methods may increase the cost of the dishwasher, require a special power

supply line for the dishwasher, and/or expend additional energy to maintain a heated tank

of water.



The present invention avoids these undesirable complications while providing a

shortened dishwasher cycle. In particular, the present invention provides various

techniques for reducing the overall time of operation of a shortened (e.g., quick) cycle.

For example, in various embodiments, the dishwasher may be configured to spray water

(e.g., wash fluid, rinsing fluid, and/or the like) onto the dishware while the dishwasher is

filling with water. In various embodiments, the dishwasher may be overfilled with

warm/hot water (e.g., water provided by a hot water supply, water heated before being

provided to the dishwasher, and/or the like) during one or more segments to take

advantage of the additional thermal energy transfer provided by the additional warm

water. In various embodiments, the detergent may be activated and/or dissolved before

being released into the dishwasher tub to clean the dishware. Further, in various

embodiments, water added to the tub that lost its heat energy while in the supply piping or

that has given up much of its stored heat energy to the dish load and tub can be removed

and replaced by warm water. For example, in some embodiments, a siphon break device

may be used to remove cold water from the tub and additional warm/hot water can be

provided to the tub.

In various embodiments of the present invention, a method for operating a

shortened dishwasher cycle of a dishwasher is provided. The dishwasher may have a tub

configured to hold dishware during a dishwasher cycle, at least one circulation pump, at

least one heating element, and a controller configured to operate the dishwasher. The

controller is configured to operate the dishwasher according to at least one of a normal

dishwasher cycle or the shortened dishwasher cycle. In various embodiments, the method

may include providing a first amount of water to the tub. The first amount of water is

greater than a standard amount of water provided to the tub for the normal dishwasher

cycle. The method may further comprise pulsing the circulation pump based on a

predetermined timing sequence to circulate the water within the tub while the first amount

of water is being provided to the tub and activating the at least one heating element to heat

the water within the tub while the first amount of water is being provided to the tub.

In various embodiments, the method may further include releasing detergent into

the tub while the first amount of water is being provided to the tub. In some embodiments,

the method may further include charging the detergent, as defined later herein, prior to

releasing the detergent into the tub. The method may also include actuating the circulation

pump in a constant manner in response to detecting that a water level within the tub

reaches a predetermined water level. In various embodiments, activating the at least one



heating element comprises pulsing the at least one heating element according to a second

predetermined timing sequence. In various embodiments, the predetermined timing

sequence is defined such that a length of time of subsequent pauses of the circulation

pump decreases as an estimated or monitored current water level within the tub increases.

In some embodiments, the predetermined timing sequence is defined such that a length of

time of subsequent activation periods of the circulation pump varies in a manner

proportional to an estimated or monitored current water level within the tub. In various

embodiments, the predetermined timing sequence is defined such that a length of time of

subsequent activation periods of the circulation pump varies in a manner based on an

estimated or monitored current water level within the tub during each activation period

such that enough water is present to properly operate the circulation pump. The

dishwasher may further include a siphon break device and the method may further include

removing cool water from the tub via the siphon break device and providing additional

warm water to the tub. In various embodiments, providing the first amount of water to the

tub that is greater than the standard amount of water provided to the tub for the normal

dishwasher cycle causes a first rate of temperature increase within the tub that is greater

than a rate of temperature increase within the tub portion during a normal dishwasher

cycle. In various embodiments, the method may further comprise draining, after a

predetermined amount of time, a third amount of water from within the tub such that a

remaining water level within the tub defines a normal operation water level.

In various embodiments, the method may further comprise, prior to providing the

first amount of water to the tub, providing water to the tub for a first pre-determined

amount of time and draining the water from the tub so as to clear cold water from a water

supply line 24. In some embodiments the method may further comprise, prior to

providing the first amount of water to the tub providing water to the tub for a first pre

determined amount of time, comparing a temperature of the water to a threshold

temperature of the water, and draining the water from the tub if the monitored temperature

is below the threshold temperature so as to clear cold water from a water supply line 24.

Additionally, in some embodiments, the method may further comprise repeating the steps

of providing water, comparing the temperature, and draining the water if the monitored

temperature is below the threshold temperature until at least one of the following occurs: a

threshold volume of water has been provided to the tub; a threshold amount of time has

elapsed; the monitored temperature reaches the threshold temperature; or the monitored

temperature stops increasing from a previous iteration



In various embodiments, a dishwasher configured for running a shortened

dishwasher cycle is provided. The dishwasher may include a tub configured to hold

dishware during a dishwasher cycle; a water fill valve configured to cause water to flow

into the tub; a circulation pump configured to cause the water within the tub to be

circulated within the tub; at least one heating element configured to cause the water within

the tub to be heated; and a controller in communication with the water fill valve, the water

circulation pump, and the at least one heating element. The controller may be configured

to operate the dishwasher according to at least one of a normal dishwasher cycle or the

shortened dishwasher cycle. The controller may be configured to actuate the water fill

valve to provide a first amount of water to the tub, wherein the first amount of water is

greater than a standard amount of water provided to the tub for the normal dishwasher

cycle; pulse the circulation pump based on a predetermined timing sequence to circulate

the water within the tub while the first amount of water is being provided to the tub; and

activate the at least one heating element to heat the water within the tub while the first

amount of water is being provided to the tub.

In various embodiments, the dishwasher may further include a detergent dispenser.

The controller may be further configured to cause the detergent dispenser to release

detergent into the tub while the first amount of water is being provided to the tub. In some

embodiments, the detergent dispenser may be configured such that the detergent is

charged by the addition of water to the detergent dispenser prior to the detergent being

released into the tub. In some embodiments, the controller may be configured to cause the

heating element to be actuated in a pulsed manner, according to a second predetermined

timing sequence. In various embodiments, the predetermined timing sequence is defined

such that a length of time of subsequent pauses of the circulation pump decreases as an

estimated or monitored current water level within the tub increases. In some

embodiments, the predetermined timing sequence is defined such that a length of time of

subsequent activation periods of the circulation pump varies in a manner proportional to

an estimated or monitored current water level within the tub. In various embodiments, the

predetermined timing sequence is defined such that a length of time of subsequent

activation periods of the circulation pump varies in a manner based on an estimated or

monitored current water level within the tub during each activation period such that

enough water is present to properly operate the circulation pump. In various

embodiments, the dishwasher may further include a siphon break device configured to



enable either partial or full removal of cool water from the tub and the controller may be

configured to provide additional warm water to the tub.

In various embodiments, a computer program product for operating a shortened

dishwasher cycle of a dishwasher is provided. The dishwasher may include a tub

configured to hold dishware during a dishwasher cycle, at least one circulation pump, at

least heating element, and a controller configured to operate the dishwasher. The

controller is configured to operate the dishwasher according to at least one of a normal

dishwasher cycle or the shortened dishwasher cycle. The computer program product

includes a non-transitory computer readable medium having program code portions stored

thereon. The program code portions being a computer readable medium and configured,

when the program product is run on the controller, to provide a first amount of water to the

tub. The first amount of water is greater than a standard amount of water provided to the

tub for a normal dishwasher cycle. The program code portions, when run on the

controller, may be further configured to pulse the circulation pump based on a

predetermined sequence to circulate the water within the tub while the first amount of

water is being provided to the tub, and activate the at least one heating element to heat the

water within the tub while the first amount of water is being provided to the tub.

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

Having thus described the invention in general terms, reference will now be made

to the accompanying drawings, which are not necessarily drawn to scale, and wherein:

FIG. 1 is a perspective view of a dishwasher, in accordance with some

embodiments discussed herein;

FIG. 2 is a block diagram of selective components of a dishwasher, in accordance

with some embodiments discussed herein;

FIG. 3 is a schematic diagram of an example dishwasher cycle, in accordance with

some embodiments discussed herein;

FIG. 4 is a schematic diagram of an example wash segment of a quick cycle

dishwasher cycle, in accordance with some embodiments discussed herein;

FIG. 5 is a timing diagram for an example segment of a quick cycle dishwasher

cycle, in accordance with some embodiments discussed herein; and

FIG. 6 is a flowchart illustrating example procedures and operations that may be

completed in accordance with some embodiments discussed herein.



DETAILED DESCRIPTION

The present invention now will be described more fully hereinafter with reference

to the accompanying drawings, in which some, but not all embodiments of the inventions

are shown. Indeed, these inventions 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 satisfy applicable legal requirements. Like

numbers refer to like elements throughout.

Figure 1 illustrates one example of a dishwasher 10 capable of implementing

various embodiments of the present invention. Such a dishwasher 10 typically includes a

tub 12 (partly broken away in Figure 1 to show internal details), having a plurality of walls

(e.g., side wall 13) for forming an enclosure in which dishes, utensils, and other dishware

may be placed for washing. As known in the art, the dishwasher 10 may also include

slidable lower and upper racks (not shown) for holding the dishes, utensils, and dishware.

A door 18 may be pivotably engaged with the tub 12 to selectively permit access to the

interior of the tub 12. The door 18 closes to cover and seal the tub 12 when the

dishwasher is in operation.

The tub 12 may include a sump 14 in which water, wash fluid, or rinse fluid

(herein collectively referred to as water) is collected, typically under the influence of

gravity. The water may be pumped by a circulation pump 50 (such as through circulation

conduit 26) to one or more spray arms (e.g., lower spray arm 20 and/or middle spray arm

25) mounted in the interior of the tub 12 for spraying the water, under pressure, onto the

dishes, utensils, and other dishware contained therein. When the end of a wash or rinse

segment has been reached, the water is typically pumped out of the tub 12 (e.g., via drain

hose 23) by a drain pump 42. In various embodiments, the dishwasher 10 may further

include a siphon break device 60 comprising one or more apertures configured to

selectively vent in air from the atmosphere to relieve a vacuum within the drain hose 23

and/or other drain conduit.

The dishwasher 10 may also comprise a controller 40 that may be in

communication with one or more of the operational components of the dishwasher 10.

For example, the controller 40 may be in communication with the circulation pump 50 and

may be configured to selectively operate the circulation pump 50 to pump water to at least

one spray arm and/or spray jet. In various embodiments, the controller 40 may be in

communication with the drain pump 42 and may be configured to selectively operate the

drain pump 42 to pump water out of the tub 12 (e.g., via the drain hose 23). Additionally,



the controller 40 may be in communication with a water fill valve 70 and may be

configured to selectively activate (e.g., open, turn ON, etc.) the water fill valve to direct

water from a fluid supply/source 24 to the tub 12 of the dishwasher 10. As noted herein,

the water from the fluid supply/source 24 may be warm water. The controller may also be

configured to deactivate (e.g., close, turn OFF, etc.) the water fill valve 70 to stop

directing water to the tub 12. In some embodiments, the controller 40 may comprise a

processor or other computing means such that operations can be performed in the

dishwasher. Additionally or alternatively, the controller 40 may comprise a memory for

storage of data such as routines for operation of the dishwasher. In some embodiments,

the controller 40 may be housed in the lower end 22 of the dishwasher 10. In other

embodiments, the controller 40 may be housed in the door 18 of the dishwasher 10 or

other location within the dishwasher.

Figure 2 provides a block diagram illustrating some of the components of an

example dishwasher 200 (e.g., dishwasher 10) according to various embodiments of the

present invention. For example, the dishwasher 200 may include one or more sensors

and/or switches (e.g., water level sensor 210) in communication with a controller 240

(e.g., controller 40). The controller 240 may be configured to control, adjust, and/or

synchronize one or more of the operations of the dishwasher 200, at least partially, based

on information received from the sensors and/or switches. The controller 240 may be

embodied as a processor(s), coprocessor(s), a controller(s) or various other processing

means or devices including, without limitation, integrated circuits.

Examples of sensors include, without limitation, a water level sensor 210, a

temperature sensor (not shown), a turbidity sensor (not shown), a humidity sensor (not

shown) and/or the like. In some embodiments, the water level sensor 210 may be a device

configured to measure the water level of water, wash fluid, and/or rinse fluid in the tub of

the dishwasher 200. For example, the water level sensor 210 may measure the water

pressure exerted by the water in the tub 12 and/or sump 14 of the dishwasher 200 to

determine the level of water within the dishwasher (e.g., through a pressure sensor). In

another example, a water level sensor 210 may be a magnetic float level switch. A

magnetic float level switch generally comprises a float comprising a permanent magnet.

The float is configured to move up and down in the tub with the surface of the water (e.g.,

float on the fluid within the dishwasher). The float may be ring-shaped and located

around a stationary stem comprising one or more mechanisms (e.g., switches) to detect the

location of the float along the stem based on the magnetic field of the float. In some



embodiments, the turbidity sensor is a device configured to measure the level of opacity

(or simply referred to as the "cloudiness") of water or other liquids. In some

embodiments, the humidity sensor is a device configured to measure the amount of

moisture in or relative humidity of a medium such as air. In some embodiments, the

temperature sensor is a device configured to measure the temperature of a medium such as

air or water. In various embodiments, the controller 240 may further comprise and/or be

in communication with a clock 220. For example, as discussed in detail below, in various

embodiments, the controller 240 may be configured to operate various components of the

dishwasher 200 based on a pre-determined timing sequence.

In various embodiments, the dishwasher 200 may include, without limitation, one

or more heating elements 230, a drain pump 242 (e.g., drain pump 42), a circulation pump

250 (e.g., circulation pump 50), a detergent dispenser 255, a siphon break device, and a

water fill valve 270. The controller 240 may be in communication with the one or more

sensors 210 and clock 220 such that the controller 240 is configured to receive information

(e.g., water/wash fluid level, timing information, level of fluid cloudiness, level of

humidity, and temperature). Based on the received information, the controller 240, which

is in communication with the components 230, 242, 250, 255, 270 of the dishwasher, may

send commands to one or more of the components 230, 242, 250, 255, 270, (e.g., turn on

or off, increase or decrease an output, etc.). In addition to or instead of the sensors, the

controller 240 may receive instructions or other information from an input device 280,

such as a control panel (e.g., a user interface). The dishwasher 200 may further include

one or more memory elements 290 configured to store instructions (e.g., a software

program) for the controller 240, such as for operating the dishwasher and/or its

components according to a dishwasher cycle.

In some embodiments, the dishwasher 200 includes a detergent dispenser 255. In

various embodiments, the detergent dispenser 255 may be configured to receive powder,

liquid, or some other detergent before a dishwasher cycle is initiated. The detergent

dispenser 255 may be configured to release the detergent into the tub 12 of the dishwasher

at the appropriate point in the cycle. In various embodiments, the detergent dispenser may

be designed so that it charges the detergent prior to releasing it into the tub. For example,

the detergent dispenser may be configured to receive water into a trough that holds the

detergent. The water may run down the interior surface of the door and into the trough

prior to the detergent dispenser releasing the detergent. An example of such a detergent

dispenser is described in U.S. Patent No. 8,608,866 which is herein incorporated by



reference in its entirety. In various embodiments, the controller 40 may be configured to

activate the detergent dispenser 255 (such as by activating a motor to open the door of the

detergent dispenser) to release the detergent into the tub 12.

In various embodiments, the dishwasher 200 may include a siphon break device

60. The siphon break device 60 may be configured to substantially prevent a siphon effect

in a fluid conduit, such as described in U.S. Publ. No. 2013/0025637 and Intl. Publ. No.

WO 2013/016329, which are both herein incorporated by reference in their entireties. For

example, the siphon break device 60 may be located in line with the drain hose 23 and/or

other drain conduit. The siphon break device 60 may comprise one or more apertures

configured to selectively vent in air from the atmosphere to relieve a vacuum within the

drain hose 23 and/or other drain conduit. By relieving the vacuum within the drain

conduit, the siphon break device 60 may break the siphon effect within the drain conduit,

allowing a selective amount of water to be removed from the tub 12. In particular, in

some embodiments, the controller 40 may be configured to activate the drain pump in

series with the siphon break device 60 to remove cold water from the tub 12.

In some embodiments, the controller 40 may be configured to operate the

dishwasher 10, such as through various components of the dishwasher 10. In this regard,

operation of the dishwasher 10 typically includes execution of dishwasher cycles having

various parameters of the dishwashing process. In some embodiments, dishwasher cycles

may be designed differently such that the components of the dishwasher operate at various

times or to various degrees for each dishwasher cycle.

In some embodiments, the controller 40 may be configured to operate the

dishwasher according to various types of dishwasher cycles. For example, Figure 3

provides a schematic diagram of a dishwasher cycle 100 that may be performed by a

dishwasher (e.g., 10, 200) including one pre-wash segment 110, one wash segment 120,

one rinse segment 130, and one drying segment 140. In various embodiments, a

dishwasher cycle 100 may include none, one, or a plurality of pre-wash segments 110. In

various embodiments, a dishwasher cycle 100 may include one or more wash segments

120 and one or more rinse segments 130. Each segment (except for the drying segment

140) generally comprises a fill portion (e.g., 112, 122, 132), a wash portion (e.g., 114, 124,

134), and a drain portion (e.g., 116, 126, 136). For a normal dishwasher cycle, completion

of the pre-wash segment(s), wash segment(s), rinse segment(s), and drying segment takes

approximately an hour or longer. In some embodiments, for a shortened (quick)

dishwasher cycle, the completion of the cycle takes approximately half an hour or less.



During the fill portion (e.g., 112, 122, 132), a water fill valve 270 may be activated

(e.g., by controller 240) to provide water to the tub 12. The water added to tub 12 during

the fill portion (e.g., 112, 122, 132) may comprise at least a portion of the water used

during that segment. For example, during a normal dishwasher cycle, the water fill valve

270 may be activated to provide a gallon of water to the tub 12.

During the wash portion (e.g., 114, 124, 134), the circulation pump (e.g., 50, 250)

may be activated (e.g., by the controller 40, 240) to spray water onto the dishware within

the tub 12 (e.g., via spray arms 20, 25 and/or the like). In various embodiments, during a

wash segment 120, detergent may be added to the tub 12 during the wash portion 124.

Similarly, in some embodiments, a rinse aid may be added to the tub 12 during the wash

portion 134 of a rinse segment 130. As used herein, reference to detergent may refer to

detergent, enzymes used for washing dishware, rinse aid, and/or the like. In some

embodiments, a heating element 230 within the dishwasher 10 may be activated (e.g., by

the controller 240) to heat the water within the tub 12 during one or more of the wash

portions (e.g., 114, 124, 134). In a normal dishwasher cycle, the wash portion is not

initiated until the fill portion is completed.

During the drain portion (e.g., 116, 126, 136), the drain pump (e.g., 42, 242) is

activated (e.g., by the controller 40, 240) to drain the water out of the tub 12 (e.g., via

drain hose 23). In various embodiments, a dishwasher cycle 100 may also include a

drying segment 140 for drying the dishware within the tub 12. In a normal dishwasher

cycle, each portion of a segment may be temporally distinct from the other portions of that

segment (e.g., the portions of the segment don't overlap in time). For example, activation

of the circulation pump may not occur until after the water level has reached the desired

height for operation. This may be due to the fact that it is desirable to avoid cavitation

(e.g., creation and destruction of vapor bubbles within the circulation pump) or carry

under (e.g., drawing in of air) to the circulation pump. This is avoided by having a

sufficient water level that provides the necessary pump inlet pressure and enough water

volume to the circulation pump for operation while still accounting of water being

positioned within the tub but unusable by the circulation pump (e.g., currently circulating

through the circulation hose and spray arms, trapped in an upside down glass, running

down the walls of the tub, etc.). Additionally, in some cases, activation of the heating

element may not occur until after the water level has reached the desired height for

operation. This may be due to the fact that the heating element may become damaged if it

is dry and water at a much lower temperature contacts it (e.g., resulting in warping and/or



thermal fatigue of the heating element). This is avoided by having a sufficient water level

to maintain the wetness of the heating element either through a consistent spray of water

from the circulation pump 50 through the spray arm(s) 20 and/or 25 or from being

submerged while still accounting for water being positioned within the tub but not in

contact with the heating element (e.g., currently circulating through the circulation hose

and spray arms, trapped in an upside down glass, running down the walls of the tub, etc.).

In a normal dishwasher cycle, a plurality of pre-wash segments, wash segments,

and/or rinse segments may be used. For example, a normal dishwasher cycle may include

three pre-wash segments, one wash segment, two rinse segments, and one drying segment.

In a normal dishwasher cycle, multiple fillings (e.g., multiple pre-wash segments with

short wash periods) may allow the tub 12 to be filled multiple times with warm water,

allowing the temperature of the dishware within the tub to be efficiently increased (e.g.,

the warm water being provided to the tub provides for a jump in the temperature within

the tub).

Various embodiments of the present invention provide a shortened dishwasher

cycle or "quick" cycle. In various embodiments, the shortened dishwasher cycle is

characterized in that the cycle only takes approximately half an hour (thirty minutes) or

less to complete. Additionally, the shortened dishwasher cycle may be configured to

effectively clean dishware that has been lightly, average, or heavily soiled. Similar to the

dishwasher cycle 100, a shortened dishwasher cycle may include at least one pre-wash

segment, at least one wash segment, at least one rinse segment, and at least one drying

segment. Each segment may include a fill portion, a wash portion, and a drain portion.

However, unlike the normal dishwasher cycle, each portion of a segment need not be

temporally distinct from the other portions of that segment. Various techniques that may

be used to provide a shortened dishwasher cycle will now be discussed.

As noted above, the dishwasher 200 comprises a detergent dispenser 255. In

various embodiments, the detergent dispenser 255 may be configured to dissolve, charge,

or activate (referred to as charging herein) the detergent before the detergent is released

into the tub 12. For example, water may be provided to the trough of the detergent

dispenser 255 where the detergent is held before the detergent is released. By charging the

detergent within the detergent dispenser 255, less time is needed between when the

detergent is released into the tub 12 and when the detergent can start to act upon the soil

on the dishware.



In various embodiments, the detergent dispenser 255 may be configured to release

the detergent, which may or may not be charged, into the tub 12 early in the dishwasher

cycle (e.g., early in the wash portion 124). For example, the detergent may be released

into the tub 12 approximately simultaneously to the drain pump 42, 242 being deactivated,

approximately simultaneously to the water fill valve 270 being activated, approximately

simultaneously to the circulation pump 250 being activated, and/or the like. By releasing

the detergent into the tub 12 early in the wash portion 124, the detergent may have a

longer period of time to act upon the soil on the dishware.

In various embodiments, the water and/or the dishware within the tub 12 may be at

and/or near a temperature that optimizes the activity of the detergent. For example, a

detergent may provide optimum activity on dishware around 130° F (54° C). In one

embodiment, the water and/or dishware within the tub 12 may be within the range of 125-

135° F (52-57° C) when the detergent is released into the tub 12, at some point during the

wash portion 124, and/or the like. Given the high heat capacity of water and that most

dishwashers are powered by a 15 Amp/ 120 Volt circuit, the at least one heating element

230 may raise the temperature of the water and/or dishware within the tub 12 by

approximately 1°F per minute. Given the time constraints of a shortened dishwasher cycle

for heating of the water and/or dishware within the tub 12, it may not be feasible to depend

upon the at least one heating element to significantly heat the water and/or dishware

within the tub 12. Similarly, the time needed to perform multiple fills to increase the

temperature of the dishware within the tub 12 (e.g., by thermal transfer from the incoming

warm water) may cause the length of the dishwasher cycle to be too long for a shortened

dishwasher cycle.

Therefore, in various embodiments of the present invention, another method may

be used to ensure the dishware with the tub 12 reaches a temperature at which the

detergent may optimally and/or effectively operate during the shortened dishwasher cycle.

As noted above, the temperature of the dishware within the tub 12 may be increased by

adding warm water to the tub. To avoid having to perform multiple drains and fills (e.g.,

to remove the cooler water and replace it with warm water to effect the thermal transfer),

some embodiments of the present invention add additional warm water (e.g., over the

expected amount of water needed). To explain, if a normal amount of water is added to

the tub during the fill portion of a segment of a normal dishwasher cycle, a larger than

normal amount of water is added to the tub during the fill portion of at least one segment

of a shortened dishwasher cycle. For example, if during a normal dishwasher cycle the



water fill valve is actuated to provide one gallon of warm water to the tub 12, then during

the shortened dishwasher cycle the water fill valve may be actuated to provide one and a

half gallons of warm water to the tub 12. The heat carried by the extra water may be, in

part, transferred to the dishware in the tub 12, causing the temperature of the dishware to

increase even more (and more quickly than performing multiple drains/fills). For

example, providing the larger than normal amount of water to the tub causes a rate of

temperature increase within the tub 12 that is greater than a rate of temperature increase

within the tub during a normal dishwasher cycle. In this regard, in some embodiments, the

fill portion of the segment is lengthened to account for adding additional water to the tub

12. For example, the water fill valve 270 may be activated for a longer period of time to

provide the additional water to the tub 12.

In various embodiments, the wash portion of the segment may overlap with at least

one of the filling portion and the draining portion. For example, the circulation pump 250

may be activated by the controller 240 while the water fill valve 270 is still activated to

provide water to the tub 12. In some embodiments, the circulation pump 250 may be

activated by the controller 240 in a pulsed manner for a pre-determined period of time

and/or until the water level within the tub reaches a pre-determined or monitored threshold

level. By pulsing the circulation pump 250 to allow time for water to return to the pump

inlet, cavitation of the circulation pump and carry under may be prevented. For example,

the controller 240 may operate the circulation pump 250 in accordance with a

predetermined timing sequence configured to prevent cavitation of the circulation pump.

The predetermined timing sequence may be configured such that a length of time of

subsequent activation periods of the circulation pump varies in a manner related to the

length of time the water fill valve 270 has been activated, an estimated current water level,

and/or the monitored current water level within the tub 12. For example, the more water

that is in the tub 12, the shorter the pauses between subsequent pulses of the circulation

pump 250 need to be to prevent cavitation of the pump. Similarly, the length of each pulse

may depend on the length of time the water fill valve 270 has been activated, an estimated

current water level, and/or the monitored current water level within the tub 12. For

example, the more water in the tub, the circulation pump 250 may operate for a longer

period of time without risk of cavitation. After the water fill valve 270 has been activated

for a predetermined minimum time and/or the monitored or estimated or monitored current

water level within the tub 12 is equal to or greater than a threshold water level, the

controller 240 may activate the circulation pump 250 in a continuous manner. In various



embodiments, the estimated or monitored current water level in the tub 12 may depend on

the length of time the water fill valve 270 (or drain pump 242) has been activated.

In various embodiments, the at least one heating element 230 may be activated by

the controller 240 while the water fill valve 270 is still activated to provide water to the

tub 12. Thus, the at least one heating element 230 may be activated to heat the water in

the tub 12 while water is still being provided to the tub 12. In various embodiments, the

controller 240 may activate the at least one heating element 230 in a pulsed manner to

prevent overheating of the heating element or one or more components of the heating

element or warping/damaging of the heating element (as described above). For example,

the controller 240 may operate the at least one heating element 230 in a pulsed manner in

accordance with a second predetermined timing sequence configured to prevent over

heating of the heating element or one or more components of the heating element or

warping/damaging of the heating element. Similar to that described above with respect to

the circulation pump 250 predetermined timing sequence, the pauses may shorten and the

pulse lengths may lengthen based on the length of time the water fill valve 270 has been

activated, an estimated current water level within the tub 12, and/or a monitored current

water level within the tub 12. Once the length of time the water fill valve 270 or the

estimated or monitored current water level in the tub 12 is equal or greater to a threshold

water level, the controller 240 may operate the at least one heating element 230 in a

continuous manner.

As noted above, in various embodiments, the dishwasher 200 may comprise a

siphon break device 60. In some such embodiments, the siphon break device 60 may be

used to enable removal of a predetermined amount of water from the tub 12. For example,

the water provided to the tub 12 may have been warm when originally provided, but

through interactions with the dishware within the tub 12, has cooled. Some of the cool

water from the tub 12 may be removed via the siphon break device. In various

embodiments, the amount of cool water removed may not be enough to prevent the

continuous actuation of the circulation pump 250 and/or the at least one heating element

230. In other embodiments, a larger volume of cool water may be removed from the tub

12 and the controller 240 may actuate the circulation pump 250 and/or the at least one

heating element 230 in accordance with an appropriate predetermined timing sequence to

prevent cavitation of the pump and/or overheating/damaging of the heating element or one

or more components of the heating element. The volume of cool water removed from the

tub 12 may be predetermined based on the length of time the water is being removed from



the tub, an estimated current water level within the tub, and/or a monitored current water

level within the tub. Once the volume of cool water has been removed from the tub 12,

the controller 240 may activate the water fill valve 270 to provide warm water to the tub to

add heat to the water within the tub. In various embodiments, the controller 240 may

activate the water fill valve to provide warm water to the tub 12 while the removal of cool

water from the tub is being completed.

In some embodiments, after a predetermined amount of time or after the water

level reaches a threshold water level (e.g., after the dishware within the tub 12 has had

time to be heated by the warm water), a volume of water may be removed from the tub

such that the water level within the tub is returned to a water level that is similar to the

water level in the tub during a normal dishwasher cycle.

In various embodiments, the controller 40 may be configured to ensure the water

provided to the tub 12 is warm water before the shortened dishwasher cycle commences

(e.g., during a pre-wash segment). For example, in various circumstances the dishwasher

10 may be located a distance from the hot water heater or other heating device used to heat

the water before the water is provided to the tub 12 via the water fill valve 270. Thus, the

warm water may sit in piping between the hot water heater or other heating device and the

dishwasher 10 and cool to room temperature over time. Thus, the controller 40 may be

configured to clear the water supply line 24 of water in the piping that has cooled after

receiving input indicating that the dishwasher should perform a shortened dishwasher

cycle and before the shortened dishwasher cycle begins. In some embodiments, the water

fill valve 270 may be configured to operate for a predetermined amount of time. Then,

either simultaneously with the water fill valve or after the predetermined amount of time,

the drain pump 50 may be configured activate to remove the water from the tub 12, so as

to flush out the room temperature water.

In other example embodiments, before the shortened dishwasher cycle begins, the

controller 40 may activate the water fill valve 270 for several seconds (e.g., 9-10 seconds)

in order to provide some water (e.g., 15-20 fluid ounces) into the tub 12 while monitoring

the temperature of the incoming water. If the incoming water is the expected temperature

given the water supply (e.g., a set temperature, such as 120°F, the temperature the hot

water heater is set to, the average set hot water temperature, and/or the like), the shortened

dishwasher cycle may start. If, however, the temperature is low, the controller 40 may

activate the drain pump 42 to remove the cool water. Another short fill may then occur

and the temperature of the incoming water may be compared to the temperature of the



water on the previous fill and to the expected temperature given the water supply. In

various embodiments, the short fill and drain sequence may be repeated until one or more

of three limits is reached. The first limit may be a cumulative volume of water,

cumulative time duration, and/or the like. For example, the controller 40 may iterate the

short fill and drain sequence for a predetermined amount of time (e.g., 30 seconds, 1

minute, etc.) or for a predetermined volume of water (e.g., 1 gallon of water, etc.). The

second limit may be that the expected temperature (e.g., approximately 120° F) is reached.

Thus, if the temperature of the incoming water is as expected, the shortened dishwasher

cycle may commence. The third limit may be if the temperature increases during one

short fill, but not during the next short fill. For example, the temperature of the incoming

water may have increased to the maximum temperature for that individual water supply

but the temperature of the incoming water is still below the expected temperature. In other

words, the temperature of the incoming water may increase, but may plateau before

reaching the expected temperature. In this situation, the temperature of the incoming

water has likely reached the highest temperature it will. In some embodiments, once at

least one of these three limits (e.g., a time duration or water volume limit, a target

temperature limit, or a plateau limit) has been reached, the shortened dishwasher cycle

may begin.

Figure 4 provides a schematic diagram of an example segment of a shortened

dishwasher cycle. The segment illustrated in Figure 4 may be, for example, a pre-wash

segment 110 and/or a wash segment 120. In various embodiments, during the fill portion

322, a water fill valve 270 may be activated to add water to the tub 12. For example, the

controller 240 may cause the water fill valve 270 to be activated. In various embodiments,

a first amount of water may be added to the tub 12 for the segment of the shortened

dishwasher cycle. The first amount of water is greater than a second amount of water that

would be provided to the tub for a similar segment of a normal dishwasher cycle. For

example, for a normal dishwasher cycle the minimum amount of water to complete a

successful wash segment may be added to the tub 12 (e.g., enough water so that the

amount of water is sufficient to run the circulation pump 50, 250 without cavitation), and

in a shortened dishwasher cycle, a larger than minimum amount of water may be added to

the tub. In one example, a wash segment in a normal dishwasher cycle may use one gallon

of water and a wash segment in a shortened dishwasher cycle may use one and a half

gallons of water. As water has a relatively high specific heat, adding a small amount of

additional warm water to the tub 12 may provide noticeable additional heat to the



dishware within the tub. Adding additional heat to the dishware within the tub 12 during

the fill portion (e.g., 112, 122, 132) may cause the water and dishware within the tub 12 to

more quickly come to a temperature or close to a temperature that optimizes the activity of

the detergent during the present or during an upcoming cycle segment.

As illustrated in Figure 4, the fill portion 322 and the wash portion 324 may

overlap, at least in part, in some embodiments. For example, the detergent may be

released (e.g., 304) as soon as the drain portion (e.g., 116) of the previous segment has

ended (e.g., when the controller 40, 240 has deactivated the drain pump 42, 242). In

another example, the detergent may be released (e.g., 304) at some point during the fill

portion such as while the first amount of water is being provided to the tub. For example,

in some embodiments the detergent could be released at the same time the fill portion

begins (e.g., when the controller 40, 240 activates the water fill valve 270 to provide water

to the tub 12) or shortly thereafter. In various embodiments, the detergent may be

dissolved, charged, activated (e.g., in the case of enzymes or the like), and/or other similar

words used interchangeably herein, before being released into the tub 12. For example,

some water may be allowed to enter the detergent dispenser to dissolve the detergent

within the detergent dispenser. Therefore, when the detergent is released into the tub 12,

the detergent is at least partially dissolved. By releasing the detergent into the tub 12

earlier in the wash segment 120 and/or releasing the detergent after it has already been at

least partially dissolved, charged, activated and/or the like, the detergent may begin

working to clean the dishware earlier in the washing segment.

The circulation pump (e.g., 50, 250) may also be activated (e.g., via the controller

40, 240) before the fill portion 322 is complete. For example, the circulation pump (e.g.,

50, 250) may be activated a predetermined time period after the fill portion 322 has begun.

For example, the circulation pump (e.g., 50, 250) may be activated 30 seconds after the

water fill valve 270 has been activated. In some embodiments, the dishwasher may

include a water level sensor 210 configured to measure the water level within the tub 12.

In such embodiments, the circulation pump (e.g., 50, 250) may be activated after the water

level within the tub 12 reaches a predetermined level. In various embodiments, the

circulation pump (e.g., 50, 250) may be activated in pulsed manner for at least a portion of

the wash portion 324. For example, the circulation pump (e.g., 50, 250) may be pulsed by

the controller (e.g., 40, 240) based on a predetermined timing sequence while the first

amount of water is being provided to the tub to circulate the water within the tub. In

various embodiments, as illustrated in Figure 4, the circulation pump may be pulsed (e.g.,



304a, 304b, 304c) for a part of the wash portion 324 and operated in a continuous manner

(e.g., 308) for a part of the wash portion. Particularly, the circulation pump (e.g., 50, 250)

may be pulsed when the water level in the tub 12 is too low or is expected to be too low to

operate the circulation pump continuously without cavitation. In some embodiments, the

predetermined timing sequence is defined such that a length of time of subsequent pauses

of the circulation pump varies in manner related to the time the water fill valve has been

activated to provide water to the tub, and/or as the estimated or monitored current water

level within the tub. In various embodiments, the predetermined timing sequence is

defined such that the length of time of subsequent pauses of the circulation pump (e.g., 50,

250) decrease as the length of time the water fill valve 270 has been activated to provide

water to the tub increases and/or as the estimated or monitored current water level within

the tub increases. In some embodiments, the predetermined timing sequence is defined

such that a length of time of subsequent activation periods of the circulation pump varies

in manner related to the time the water fill valve has been activated to provide water to the

tub, and/or as the estimated_or monitored current water level within the tub. In various

embodiments, the predetermined timing sequence is defined such that a length of time of

subsequent activation periods of the circulation pump varies in a manner based on the

length of time the water fill valve has been activated and/or the estimated or monitored

current water level within the tub such that enough water is present to properly operate the

circulation pump during each activation period. In various embodiments, the

predetermined timing sequence is defined such that the length of time of subsequent

activation periods of the circulation pump increase as the length of time the water fill

valve 270 has been activated to provide water to the tub increases and/or as the estimated

or monitored current water level within the tub increases. In various embodiments, the

estimated or monitored current water level within the tub may depend on the length of

time the water fill valve has been activated and/or the like.

In embodiments in which the dishwasher includes a water level sensor 210

configured to measure the water level within the tub 12, the circulation pump 250 may be

operated in a pulsed manner when the water level is measured below a first predetermined

level and above a second predetermined level. The first predetermined level may indicate

the water level above which the circulation pump 250 may be operated continuously

without cavitation, which may be less than the level of the first amount (overfill level) of

water. The second predetermined level may indicate the water level above which the

circulation pump 250 may be operated in a pulsed manner without cavitation. In various



embodiments, the circulation pump 250 may be operated in a pulsed manner (e.g., 304a,

304b, 304c) during a preset time period at the beginning and/or at another time in the wash

segment 120 when water volume has been brought to a level below what is needed to

maintain continuous pump operation without cavitation or carry under. For example, the

circulation pump 250 may be operated in a pulsed manner starting 30 seconds after the

water fill valve 270 was activated and may continue to be operated in a pulsed manner

until 75 seconds after the water fill valve was activated. The circulation pump 250 may

then be operated in a continuous manner for the remainder of the wash portion 324, in

some embodiments. In various embodiments, the circulation pump 250 may be pulsed

based on a predetermined timing sequence while the first amount of water is being

provided to the tub to circulate the water within the tub. The circulation pump 250 may

then be actuated in a constant manner in response to detecting that a water level within the

tub reaches a predetermined water level.

In other embodiments, the wash portion 324 may overlap with the drain portion

326. In various embodiments, the circulation pump may again be activated in a pulsed

manner for a set time period and/or in a predetermined manner after the drain pump 242

has been activated and/or when the water level within the tub 12 is between the first and

second predetermined levels. In some embodiments, similar to the pulsed activation of the

circulation pump in the overlap of the fill portion 322 and the wash portion 324, the

activation periods and/or pause periods of the circulation pump 50 may vary in accordance

with a predetermined timing sequence in a manner related to the time the water pump 242

has been activated to drain water from the tub 12, and/or as the estimated or monitored

current water level within the tub. In various embodiments the activation periods of the

circulation pump may decrease and/or the pause periods of the circulation pump may

increase during the drain portion 326 in a manner related to the time the drain pump 242

has been activated to drain water from the tub 12, and/or as the estimated or monitored

current water level within the tub.

By activating the circulation pump 250 before the fill portion 322 is complete, the

dishware within the tub 12 may be sprayed with water earlier in the segment. Therefore,

the length of the washing portion of the segment may be a larger fraction of the total

segment/cycle time. For example, the overall time needed to complete the particular

segment or complete the dishwasher cycle may be reduced without reducing the time spent

in the washing portion(s) of the segment or cycle.



In various embodiments, a heating element 230 may also be activated (e.g., by the

controller 240) during at least a part of the wash portion 324. The heating element 230

may be configured to heat the water within the tub 12. For example, the at least one

heating element may be activated to heat the water within the tub 12 while the first amount

of water is being provided to the tub. In some such embodiments, the heating element 230

may be activated in a continuous or pulsed manner after a preset time period after the

water fill valve 270 has been activated (e.g., by the controller 240) to provide water to the

tub 12. In embodiments in which the dishwasher includes a water level sensor 210, the

heating element 230 may be activated in a pulsed or continuous manner when the water

level within the tub 12 is above a predetermined level. For example, the at least one

heating element may be activated in accordance with a second predetermined timing

sequence. In various embodiments, the heating element may be operated in a pulsed

manner (e.g., 312a, 312b) for at least one part of the wash portion 324 and operated in a

continuous manner (e.g., 314) for at least one other part of the wash portion 324. This

may, for example, allow for greater control of the heater sheath temperature of the heating

element 230 and/or to reduce the risk of thermal shock to the heater sheath. In other

embodiments, the heating element 230 may be activated (e.g., by the controller 240) and

operated in a continuous manner for the entire part of the wash portion 324. By operating

the heating element before the fill portion 322 is completed, the heating element may

spend a larger fraction of the segment providing heat to the water and dishware within the

tub 12.

As noted above, in some embodiments, the wash portion 324 and the drain portion

326 of the segment may overlap (e.g., the circulation pump 50 may continue to operate in

a continuous and/or pulsed manner during a part of the drain portion 326). In other

embodiments, the drain portion 326 may begin once the wash portion 324 has ended.

During the drain portion 326, the drain pump 42 is activated (e.g., by the controller 40) to

drain water from the tub 12 (e.g., via the drain hose 23). In various embodiments, the

drain pump 42 may be operated to drain the water from the tub 12 for a predetermined

period of time, until a water level within the tub 12 is below a predetermined "empty"

level, until the pressure at the mouth of the drain pump falls below a predetermined

"empty" pressure, and/or the like. When the drain pump 42 is deactivated (e.g., by the

controller 40), the drain portion 326 is concluded, and, in some embodiments, the next

segment of the dishwasher cycle may begin.



As noted above, in various embodiments, the circulation pump 250 and/or the

heating element 230 may be pulsed (e.g., by the controller 240) based on a predetermined

timing sequence. Figure 5 provides an example timing sequence for an example

embodiment of the present invention. In the illustrated example, the water fill valve 270 is

activated (e.g., by the controller 240) at segment time t=0. For the next 30 seconds, water

may be provided to the tub 12, as shown in line 1. The water provided to the tub 12

during the fill portion of a segment may make up or otherwise contribute at least a portion

of the water within the tub during that particular segment. At segment time t=30 seconds,

the water fill valve 270 remains activated, and the circulating pump 250 and the heating

element 230 are activated (e.g., by the controller 240), as shown in line 2. As shown by

line 3 of Figure 5, the circulating pump 250 is only actuated for 1 second before being

deactivated (e.g., by the controller 240). Thus, the circulating pump 250 is operated in a

pulsed manner. At segment time t=31 seconds, the heating element 230 and water fill

valve 270 remain activated, as also shown in line 3. At segment time t=43 seconds, the

circulating pump 250 is again activated/pulsed (e.g., by the controller 240 and/or the like)

for one second, as shown in line 4. Line 5 shows that at segment time t=44 seconds, the

water fill valve 270 and heating element 230 remain activated. According to line 6, at

segment time t=54 seconds, the circulating pump 250 is again activated/pulsed (e.g., by

the controller 240) for one second. Line 7 shows that at segment time t=55 seconds, the

water fill valve 270 and heating element 230 are still activated. According to line 8, at

segment time t=65 seconds, the circulating pump 250 is activated (e.g., by the controller

240) for two seconds. Therefore, at segment time t=65 seconds, it is estimated or

monitored that the current water level within the tub 12 is expected to be sufficient for

operating the circulation pump for two seconds without cavitation.

As shown by line 9, at segment time t=67 seconds, the water fill valve 270 and

heating element 230 remain activated and the circulating pump 250 is deactivated.

According to line 10, at segment time t=75 seconds, the circulating pump 250 is again

activated (e.g., by the controller 240). By segment time t=75 seconds, it is estimated or

monitored that the current water level within the tub 12 is sufficient for operating the

circulating pump 250 continuously without cavitation. As shown by line 11, at segment

time t=l 15 seconds, the fill portion of the segment is complete and the water fill valve 270

is deactivated (e.g., by the controller 240). Thus, by the end of the fill portion of the

segment (e.g., at segment time t=l 15 seconds), the water level within the tub 12 is

expected to have reached a designated level. In various embodiments, the designated



water level may be an overfill level (e.g., a water level greater than a water level designed

for operation). As shown in line 11, the circulating pump 250 and the heating element 230

continue to operate continuously for the remainder of the fill portion and/or wash portion

of the segment. In the illustrated embodiment, when the circulating pump 250 is operating

continuously (e.g., as shown in lines 10 and 11), the circulating pump may be operated at a

higher speed (e.g., more rotations per minute (rpm)), than when the circulating pump is

operating in a pulsed manner (e.g., as shown in lines 2, 4, 6, and 8). At segment time

t=195 seconds, the wash portion of the segment may be complete such that the circulation

pump 250 and the heating element 230 are deactivated and the drain pump 242 is activated

(e.g., by the controller 240). The drain pump 242 may operate for 80 seconds, for

example, to drain the water from the tub 12. The drain pump 242 may then be

deactivated, and the segment is completed.

As should be understood, the above illustrated embodiment is an example of a

predetermined timing sequence that may be used to operate a circulating pump and/or

heating element in a wash portion of a segment that overlaps with at least one of the fill

portion and the drain portion of the segment in order to reduce the time needed to

complete the overall dishwasher cycle. A variety of other predetermined timing sequences

may be utilized in keeping with the teachings presented herein. For example, in the above

illustrated example, the heating element is operated in a continuous manner through the

wash portion of the segment. In various embodiments, the heating element may be

operated in a pulsed manner for at least a part of the wash portion. For example, the

heating element may be operated in a pulsed manner during at least a part of the wash

portion that overlaps with the fill portion, similar to the pulsing of the circulation pump

250 discussed above.

As noted above, in some embodiments, the dishwasher includes a water level

sensor 210 configured to measure the water level within the tub 12 (e.g., a float switch, a

sensor that measures the pressure due to the height of the water in the bottom of the tub

12/sump 14, etc.). In some such embodiments, the dishwasher may also include a siphon

break device 60 configured to allow removal of cool water and/or water from the tub 12

(e.g., via drain hose 23 and/or the like) at any time during a wash segment. For example,

the water may be provided to the tub 12 (e.g., via the water fill valve 270) as warm water,

resulting in warm water within the tub. The warm water may then be sprayed onto cool

and/or room temperature dishware within the tub 12. The warm water may impart some

thermal energy to the dishware within the tub 12 (and the tub overall), thereby heating the



dishware and cooling the wash fluid. Therefore, to continue to heat the dishware within

the tub 12, the heating element will need to reheat the wash fluid and/or, if the warm water

supply temperature is hotter than that of the dishware, additional warm water may be

added to the water within the tub. Some embodiments, where the dishwasher has a water

level sensor and a siphon break device, may be configured to remove a portion of the cool

water from the tub 12 via the siphon break device. The water level sensor 210 may be

used to monitor the water level within the tub 12 such that the water level within the tub

does not fall below the minimum water level needed to operate the circulation pump 250

without cavitation. Warm water may then be added to the tub 12 to increase the overall

temperature of the water in the tub. In this manner the temperature of the water and

dishware in the tub 12 may efficiently be raised to a level approaching that of the warm

water supply. Once the temperature of the water and dishware within the tub 12 has

reached a level approaching that of the warm water supply, the temperature of the water

and dishware within the tub may be further increased by the at least one heating element

230. Thus, the temperature of the water and dishware within the tub 12 may be efficiently

raised to a temperature optimal for detergent performance and/or for the dissolution of fat,

grease, and/or the like. By maintaining the water and/or dishware within the tub 12 at an

optimal temperature for detergent performance and more quickly reaching temperatures

necessary for the dissolution of fat, grease, and/or the like, the wash portion of the

segment may not require as much time to effectively clean the dishware. Thus, using the

drain pump in systems with a siphon break device 60 to remove cool water from the tub 12

may result in additional reductions in the amount of time needed to complete an effective

dishwasher cycle. In various embodiments, the siphon break device 60 may be used to

remove cool water from the tub 12 during one or more pre-wash segments, one or more

wash segments, and/or one or more rinse segments.

In various embodiments, particularly in embodiments having a water level sensor

210 and/or siphon break device 60, warm water may be added and cool water removed

from the tub 12 in a pre-determined manner to raise the temperature of the water and

dishware within the tub 12. This method may be particularly helpful in raising the

temperature of water and dishware within the tub 12 during a pre-wash segment 110. For

example, the water fill valve 270 and the drain pump 242 may be simultaneously operated

to add warm water and remove cool water from the tub 12. In another example, a

sequence of timed steps may be used to remove cool water and add warm water to the tub

12. For example, in one embodiment, the water fill valve 270 and the drain pump 242



may be activated (e.g., by the controller 240) according to a predetermined timing

sequence wherein the water fill valve is activated for 10 seconds and then the drain pump

is activated for 8 seconds. This sequence of activating the water fill valve 270 and then

activating the drain pump 242 may be repeated according to the predetermined timing

sequence and/or until the temperature of the water and dishware within the tub reaches a

predetermined temperature (e.g., the temperature of the warm water supply). In some

embodiments, the water fill valve 270 may be activated for 10 seconds, and then 10

seconds later the drain pump 242 may be activated (e.g., a pause time is built-in). In such

embodiments, the pause may last for a predetermined time or may be based on

temperature measurements made within the tub 12 or sump 14. The pause may allow the

warm water provided via the water fill valve 270 to exchange heat energy with the water

and dishware within the tub 12. In some embodiments, the above described cold water

removal and warm water add sequence may be performed during a pre-wash segment that

does not involve the release of detergent (as removal of the cold water could dilute the

concentration of the detergent in the water for washing of the dishware).

In various embodiments, a first amount of water may be provided to the tub during

the filling portion of a segment. The first amount of water is a larger volume of water than

a standard amount of water, wherein the standard amount of water is the volume of water

provided to the tub for a segment of a normal dishwasher cycle. After a predetermined

amount of time, a third amount of water may be removed from within the tub (e.g., drain

pump and siphon break device combination, a drain pump and mechanically closed valve

combination, etc.) such that the water level within the tub defines a normal operation

water level. For example, the resulting water level within the tub may be similar to the

water level in the tub during a normal dishwasher cycle (e.g., the standard amount of

water). In various embodiments, the predetermined amount of time may be configured to

allow heat from the water to be transferred to the dishware within the tub. In various

embodiments, the third amount of water may be removed from the tub at a predetermined

time that corresponds to an estimated time in which the water and dishware within the tub

reaches and/or surpasses a predetermined temperature (e.g., 120° F, the temperature of the

warm water supply, and/or the like). Then, since adding water from the water supply

(which is at approximately 120° F) may actually decrease the temperature of the water

and/or dishware within the tub, the heating element may be used to raise the temperature

(which will raise at a greater rate with the standard amount of water rather than the

original first (greater) amount of water). As such, in various embodiments, the use of the



overfill (to maximum thermal energy transfer from the warm water supply), reduction to a

normal level, and use of the heating element provide an advantageous process to quickly

raise the temperature of the water and dishware within the tub to effectively clean the

dishware during the shortened dishwasher cycle.

In various embodiments, the controller 40 may be configured to operate the

circulation pump 50 at a higher rate of speed (e.g., higher rotations per minute (rpm)

and/or the like), with respect to the standard rate of speed at which the circulation pump is

operated during a normal dishwasher cycle, when the water level within the tub is

expected or monitored to be at or approximately at the first amount of water (which is

greater than the standard amount of water used during a normal dishwasher cycle). In

such embodiments, operating the circulation pump 50 at the increased speed with respect

to the standard speed may increase the cleaning efficiency of the dishwasher cycle and

may decrease the time needed to complete a shortened dishwasher cycle 400.

Figure 6 illustrates a flow chart showing an example embodiment of a method for

providing a shortened dishwasher cycle 400. As described with respect to Figure 6,

certain features or events may also reference specific steps in the segment diagram of

Figure 4. The operations illustrated in and described with respect to Figure 6 may, for

example, be performed by, with the assistance of, and/or under the control of one or more

components of the dishwasher 10 (e.g., controller 40, water level sensor 210, drain pump

42, circulation pump 50, water valve 270, siphon break device 60, etc.). Operation 402

may comprise beginning to provide a first amount of water into the tub 12. The first

amount of water is a larger volume of water than a standard amount of water provided to

the tub 12 for a normal dishwasher cycle. The controller 40 may, for example, provide

means for performing operation 402, such as by activating the water fill valve 270 to

provide water into the tub 12. Operation 404 may comprise pulsing the circulation pump

based on a predetermined timing sequence to circulate the water within the tub while the

first amount of water is being provided to the tub. For example, the controller 40 may, for

example, provide means for performing operation 404, such as by activating the

circulation pump 50, 250 in a pulsed manner in accordance with a predetermined timing

sequence as discussed above. Operation 406 may comprise activating the at least one

heating element to heat the water within the tub while the first amount of water is being

provided to the tub. The controller 40 may, for example, provide means for performing

operation 406, such as by activating the at least one heating element as discussed above.



In some embodiments, operation 408 may comprise charging the

detergent within the detergent dispenser 255. For example, the detergent dispenser may

provide means for performing operation 408, such as by being configured to allow water

within the tub (e.g., water running down the wall of the tub) to enter the detergent

dispenser and charge the detergent, as discussed above. In some embodiments, operation

410 may comprise releasing the detergent into the tub 12. The controller 40 may, for

example, provide means for performing operation 410, such as by causing the detergent

dispenser 255 to release the detergent into the tub 12 as discussed above.

Operation 412 may comprise finishing providing the first amount of water

to the tub 12. For example, the controller 40 may, for example, provide means for

performing operation 412, such as by deactivating the water valve 270, causing water to

cease being provided to the tub 12. . The segment diagram depicted in Figure 4 and

described above represents only one possible pre-wash and/or wash segment of a

shortened dishwasher cycle. Similarly, the method depicted in Figure 6 and described

above represents only one possible method for providing a shortened dishwasher cycle. It

is understood that the illustrated steps in Figures. 4 and 6 may be performed in any desired

order and should not be limited to the illustrated embodiments. In some embodiments,

certain ones of the steps described above may be modified, omitted, or further amplified.

Furthermore, in some embodiments, additional optional steps may be included.

Modifications, additions, omission, or amplifications to the steps above may be performed

in any order and in any combination. The particular methods of providing a shortened

dishwasher cycle will depend on any number of considerations, such as the level of soil of

the dishware within the tub 12 to be washed, temperature of the water provided to the tub,

the desired length of the shortened dishwasher cycle, and/or the like.

Figures. 4 and 6 illustrate diagrams and/or flowcharts of methods, systems and

program products according to various embodiments of the present invention. It will be

understood that each block or step of the flowchart, and combinations of blocks in the

flowchart, can be implemented by computer program instructions. These computer

program instructions may be loaded onto a computer, processor, or other programmable

apparatus to produce a machine, such that the instructions which execute on the computer,

processor, or other programmable apparatus create means for implementing the functions

specified in the flowchart block(s) or step(s). These computer program instructions may

also be stored in a computer-readable memory that can direct a computer, processor, or

other programmable apparatus to function in a particular manner, such that the instructions



stored in the computer-readable memory produce an article of manufacture including

instruction means which implement the function specified in the flowchart block(s) or

step(s). The computer program instructions may also be loaded onto a computer,

processor, or other programmable apparatus to cause a series of operational steps to be

performed on the computer, processor, or other programmable apparatus to produce a

computer implemented process such that the instructions which execute on the computer,

processor, or other programmable apparatus provide steps for implementing the functions

specified in the flowchart block(s) or step(s).

Accordingly, blocks or steps of the flowchart support combinations of means for

performing the specified functions as well as combinations of steps for performing the

specified functions and program instruction means for performing the specified functions.

It will also be understood that each block or step of the flowchart, and combinations of

blocks or steps in the flowchart, can be implemented by special purpose hardware-based

computer systems which perform the specified functions or steps, or combinations of

special purpose hardware and computer instructions, such as through controller 40.

Exemplary advantages of some embodiments of the present invention include

reducing the time needed to complete an effective dishwasher cycle. Therefore, various

embodiments of the present invention provide a shortened dishwasher cycle or quick cycle

that may, in some cases, require less than thirty-five or forty minutes and/or approximately

half an hour to effectively wash dishware. The provided shortened dishwasher cycle or

quick cycle may even be effective at washing heavily soiled dishware in less than thirty-

five or forty minutes and/or approximately half an hour.

Many modifications and other embodiments of the inventions set forth herein will

come to mind to one skilled in the art to which these inventions pertain having the benefit

of the teachings presented in the foregoing descriptions and the associated drawings.

Therefore, it is 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

included herein. Although specific terms are employed herein, they are used in a generic

and descriptive sense only and not for purposes of limitation.



CLAIMS

1. A method for operating a shortened dishwasher cycle of a dishwasher, the

dishwasher having a tub configured to hold dishware, at least one circulation pump, at

least one heating element, and a controller configured to operate the dishwasher, wherein

the controller is configured to operate the dishwasher according to at least one of a normal

dishwasher cycle or the shortened dishwasher cycle, the method comprising:

providing a first amount of warm water to the tub, wherein the first amount of

warm water is greater than a standard amount of water provided to the tub for the normal

dishwasher cycle;

pulsing the circulation pump based on a predetermined timing sequence to

circulate the water within the tub while the first amount of water is being provided to the

tub; and

activating the at least one heating element to heat the water within the tub while the

first amount of warm water is being provided to the tub.

2. The method of Claim 1, further comprising releasing detergent into the tub while

the first amount of warm water is being provided to the tub.

3. The method of Claim 2, further comprising charging the detergent prior to

releasing the detergent into the tub.

4. The method of any of the above claims, further comprising

actuating the circulation pump in a constant manner in response to detecting that a

water level within the tub reaches a predetermined water level.

5. The method of any of the above claims, wherein activating the at least one heating

element comprises pulsing the at least one heating element according to a standard

predetermined timing sequence.

6. The method of any of the above claims, wherein the predetermined timing

sequence is defined such that a length of time of subsequent pauses of the circulation

pump decreases as at least one of an estimated current water level or a monitored current

water level within the tub increases.



7. The method of any of the above claims, wherein the predetermined timing

sequence is defined such that a length of time of subsequent activation periods of the

circulation pump increases in relation to an increase in at least one of an estimated current

water level or a monitored current water level within the tub.

8. The method of any of the above claims, wherein the predetermined timing

sequence is defined such that a length of time of subsequent activation periods of the

circulation pump varies in a manner based on at least one of an estimated current water

level or a monitored current water level within the tub during each activation period such

that enough water is present to properly operate the circulation pump.

9. The method of any of the above claims, wherein the dishwasher further comprises

a siphon break device and the method further comprises:

removing cool water from the tub via the siphon break device; and

providing additional warm water to the tub.

10. The method of any of the above claims, wherein providing the first amount of

warm water to the tub that is greater than the standard amount of water provided to the tub

for the normal dishwasher cycle causes a first rate of temperature increase within the tub

that is greater than a second rate of temperature increase within the tub during the normal

dishwasher cycle.

11. The method of any of the above claims, further comprising draining, after a

predetermined amount of time, a third amount of water from within the tub such that a

remaining water level within the tub defines a normal operation water level.

12. The method of any of the above claims, further comprising, prior to providing the

first amount of warm water to the tub, providing water from a warm water supply line to

the tub for a first pre-determined amount of time and draining the water from the tub so as

to clear cold water from the warm water supply line.



13. The method of any of Claims 1-11, further comprising, prior to providing the first

amount of warm water to the tub:

providing water to the tub from a warm water supply line for a first pre-determined

amount of time;

comparing a monitored temperature of the provided water to a threshold

temperature of the water; and

draining the water from the tub if the monitored temperature is below the threshold

temperature so as to clear cold water from the warm water supply line supply line.

14. The method according to Claim 13, further comprising repeating the steps of

providing water, comparing the temperature, and draining the water if the monitored

temperature is below the threshold temperature until at least one of the following occurs: a

threshold volume of water has been provided to the tub; a threshold amount of time has

elapsed; the monitored temperature reaches the threshold temperature; or the monitored

temperature stops increasing from a previous iteration.

15. A dishwasher configured for running a shortened dishwasher cycle, the

dishwasher comprising:

a tub configured to hold dishware;

a water fill valve configured to cause warm water to be provided to the tub;

a circulation pump configured to cause the water within the tub to be circulated

within the tub;

at least one heating element configured to cause the water within the tub to be

heated; and

a controller in communication with the water fill valve, the circulation pump, and

the at least one heating element, the controller configured to operate the dishwasher

according to at least one of a normal dishwasher cycle or the shortened dishwasher cycle,

the controller configured to:

actuate the water fill valve to provide a first amount of warm water to the

tub, wherein the first amount of water is greater than a standard amount of water

provided to the tub for the normal dishwasher cycle;

pulse the circulation pump based on a predetermined timing sequence to

circulate the water within the tub while the first amount of water is being provided

to the tub; and



activate the at least one heating element to heat the water within the tub

while the first amount of water is being provided to the tub.

16. The dishwasher of Claim 15, wherein the dishwasher further comprises a detergent

dispenser, and wherein the controller is further configured to cause the detergent dispenser

to release detergent into the tub while the first amount of water is being provided to the

tub.

17. The dishwasher of Claim 16, wherein the detergent dispenser is configured such

that the detergent is charged by the addition of water to the detergent dispenser prior to the

detergent being released into the tub.

18. The dishwasher of any of Claims 15-17 wherein the controller is further configured

to cause the heating element to be actuated in a pulsed manner according to a second

predetermined timing sequence.

19. The dishwasher of any of Claims 15-18, wherein the predetermined timing

sequence is defined such that a length of time of subsequent pauses of the circulation

pump decreases as at least one of an estimated current water level or a monitored current

water level within the tub increases.

20. The dishwasher of any of Claims 15-19, wherein the predetermined timing

sequence is defined such that a length of time of subsequent activation periods of the

circulation pump varies in a manner related to at least one of an estimated current water

level or a monitored current water level within the tub.

21. The dishwasher of Claim 15-20, wherein the predetermined timing sequence is

defined such that a length of time of subsequent activation periods of the circulation pump

varies in a manner based on at least one of an estimated current water level or a monitored

current water level within the tub during each activation period such that enough water is

present to properly operate the circulation pump.



22. The dishwasher of any of Claims 15-21, wherein the dishwasher further comprises

a siphon break device configured to enable removal of cool water from the tub, and

wherein the controller is configured to actuate the drain pump to remove cool water via the

siphon break device and actuate the water fill valve to provide additional warm water to

the tub.

23. The dishwasher of any of Claims 15-22, further including a warm water supply

line and wherein the controller is further configured to, prior to actuating the water fill

valve to provide the first amount of warm water to the tub, actuating the water fill valve to

provide warm water to the tub for a first pre-determined amount of time and actuating the

drain pump to remove the water from the tub so as to clear cold water from the supply

line.

24. The method of any of Claims 15-22, wherein the controller is further configured to,

prior to actuating the water fill valve to provide the first amount of water to the tub:

actuate the water fill valve to provide water from a warm water supply line to the

tub for a first pre-determined amount of time;

compare a monitored temperature of the water to a threshold temperature of the

water; and

actuate the drain pump to remove the water from the tub if the monitored

temperature is below the threshold temperature so as to clear cold water from the warm

water supply line.

25. The method according to Claim 24, wherein the controller is further configured to

repeat the steps of actuating the water fill valve to provide the water, comparing the

monitored temperature to the threshold temperature, and actuating the drain pump to

remove the water if the monitored temperature is below the threshold temperature until at

least one of the following occurs: a threshold volume of water has been provided to the

tub; a threshold amount of time has elapsed; the monitored temperature reaches the

threshold temperature; or the monitored temperature stops increasing from a previous

iteration.



26. A computer program product for operating a shortened dishwasher cycle of a

dishwasher, wherein the dishwasher comprises a tub configured to hold dishware, at least

one circulation pump, at least one heating element, and a controller configured to operate

the dishwasher, wherein the controller is configured to operate the dishwasher according

to at least one of a normal dishwasher cycle or the shortened dishwasher cycle, wherein

the computer program product comprises a non-transitory computer readable medium

having program code portions stored thereon, the program code portions being a computer

readable medium and configured, when said program product is run on the controller, to:

provide a first amount of water to the tub, wherein the first amount of water is

greater than a standard amount of water provided to the tub for the normal dishwasher

cycle;

pulse the circulation pump based on a predetermined timing sequence to circulate

the water within the tub while the first amount of water is being provided to the tub; and

activate the at least one heating element to heat the water within the tub while the

first amount of water is being provided to the tub.
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