w0 20207119128 A1 |0 00000 KO Y00 OO 0

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

(43) International Publication Date WO 2020/119128 A1
18 June 2020 (18.06.2020) WIRPOIPCT
(51) International Patent Classification: (72) Inventors: BOYER, Joel, 5428 Sunnybrook Drive,
DO6F 39/02 (2006.01) A47L 15/44 (2006.01) Louisville, KY 40214 (US). BUTH, Greg, 2700 Chestnut

(21) International Application Number:
PCT/CN2019/097405

(22) International Filing Date:
24 July 2019 (24.07.2019)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
16/215,030 10 December 2018 (10.12.2018) US

(71) Applicant: FOSHAN SHUNDE MIDEA WASHING
APPLIANCES MANUFACTURING CO., LTD.
[CN/CN]; No. 20 Ganggian Road, Beijiao, Shunde, Foshan,
Guangdong 528311 (CN).

(74)

@81)

Station Court, Louisville, KY 40299 (US). FAWAZ, Bas-
sam; 3225 Radiance Road, Louisville, KY 40220 (US).

Agent: TSINGYIHUA INTELLECTUAL PROPERTY
LLC; Room 301, Trade Building, Zhaolanyuan, Tsinghua
University, Qinghuayuan, Haidian District, Beijing 100084
(CN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: MULTIPLE USE DETERGENT DISPENSER

(57) Abstract: A detergent dispenser (300) may be positioned to dispense detergent into a wash tub (16) of a household appliance, and
may include: a detergent carrier (302) with a plurality of detergent units (304 1-n), each of the detergent units (304 1-n) including one or
more walls (308-314) defining a cavity (306) with a dispensing opening (318), and a door (324) movable between an open and closed
position; a housing (330) for receiving the detergent carrier (302), the housing (330) including a dispensing outlet (332); a carrier driver
(602) for moving the detergent carrier (302) between a plurality of positions, each position orienting one of the dispensing units (3041-
n) proximate the dispensing outlet (332), where when one of the dispensing units (304 1-n) is proximate the dispensing outlet (332) the
door (324) of the one of the plurality of dispensing units (304 1-n) is open, otherwise the door (324) is closed.

[Continued on next page]



WO 2020/1191:28 A | [0} 00P 000 AP 00 0 O

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

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

Published:
—  with international search report (Art. 21(3))



WO 2020/119128 PCT/CN2019/097405

MULTIPLE USE DETERGENT DISPENSER

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority to and benefits of U.S. Application No. 16/215,030 filed on

December 10, 2018, the entire content of which is incorporated herein by reference.

BACKGROUND

Dishwashers are used in many single-family and multi-family residential applications to clean
dishes, silverware, cutlery, cups, glasses, pots, pans, etc. (collectively referred to herein as
“utensils”). Most conventional dishwashers rely on a single-use detergent dispenser, often located
on the interior of the door of the dishwasher. Such conventional dispensers include an opening
allowing for a volume of liquid, powder, or dissolvable pod or capsule detergent to be loaded for a
single wash. During a wash cycle such a dispenser is opened allowing the entirety of the contents
of be expelled; as such, a user is required to reload the dispenser before each wash cycle is started.
In certain instances, it may be desirable to minimize the number of times user is required to fill the

detergent dispenser. A need therefore exists in the art for a multi-use dispenser.

SUMMARY

The herein-described embodiments address these and other problems associated with the art
by providing a dishwasher using a multiple use detergent dispenser. In some aspects, a dishwasher
described herein includes: a wash tub; and a detergent dispenser positioned to dispense detergent
into the wash tub including: a detergent carrier including a plurality of detergent units, each of the
detergent units including: one or more walls defining a cavity having a dispensing opening, and a
door movable between an open and a closed position; a housing configured to receive the
detergent carrier, the housing including a dispensing outlet; a carrier driver configured to move the
detergent carrier between a plurality of positions, each position orienting one of the plurality of
dispensing units proximate the dispensing outlet, where when one of the plurality of dispensing
units is proximate the dispensing outlet the door of the one of the plurality of dispensing units is
open, otherwise the door is closed.

In some embodiments, each door further includes a guide and the housing further includes a
track configured to receive the guide of each door. In such embodiments, the track may be
arranged and configured such that for the door of each detergent unit that is not oriented proximate
the dispensing outlet, the guide of such door is received within the track to position such door in
the closed position. In some instances, the plurality of positions may include a first position where
a first detergent unit among the plurality of detergent units is oriented proximate the dispensing
outlet and a second position where a second unit among the plurality of detergent units is oriented

proximate the dispensing outlet, where the track is arranged and configured such that when the



WO 2020/119128 PCT/CN2019/097405

carrier driver moves the detergent carrier from the first position to the second position, the track
guides the door of the first detergent unit from the open position to the closed position and guides
the door of the second detergent unit from the closed position to the open position. In other
instances, each door may be biased to the open position, where the plurality of positions includes a
first position where a first detergent unit among the plurality of detergent units is oriented
proximate the dispensing outlet and a second position where a second unit among the plurality of
detergent units is oriented proximate the dispensing outlet, where the track is arranged and
configured such that when the carrier driver moves the detergent carrier from the first position to
the second position, the track guides the door of the first detergent unit from the open position to
the closed position and releases the door of the second detergent unit such that the bias of the door
of the second detergent unit moves the door of the second detergent unit from the closed position
to the open position.

In some embodiments, the housing further includes a cam disposed proximate the dispensing
opening and configured to move the door from the open position to the closed position following
dispensing of detergent. In other embodiments, the housing is coupled to a dishwasher door that
provides external access to the dishwasher.

In some embodiments, each detergent unit includes a spring that biases the door for such
detergent unit to the open position. In other embodiments, each detergent unit further includes a
seal coupled to one of the door for such detergent unit and the dispensing opening for such
detergent unit to seal the cavity of such detergent unit when the door of such detergent unit is in a
closed position. In still other embodiments, the cavity of each detergent unit further includes a
loading opening. In such instances, the detergent dispenser may further include a removable lid
and a seal coupled to one of the detergent carrier and the removable lid to seal the loading opening
of each detergent unit when the removable lid is secured to the detergent dispenser. Such a
removable lid may secure to and move with the detergent carrier.

In some embodiments, the carrier driver includes a motor that rotates the detergent carrier
between the plurality of positions. In such instances, the motor may be a stepper motor. In other
embodiments, the carrier driver includes one or more micro switches configured to detect if one of
the plurality of dispensing units is proximate the dispensing outlet.

In other aspects, a dishwasher described herein includes: a wash tub; and a rotating detergent
dispenser positioned to dispense detergent into the wash tub including: a detergent carrier
including a plurality of detergent units, each of the detergent units including: one or more walls
defining a cavity having a dispensing opening and a loading opening, a door movable between an
open and a closed position, the door biased to the open position and having a guide, and a seal
coupled to one of the door for such detergent unit and the dispensing opening for such detergent
unit to seal the cavity of such detergent unit when the door of such detergent unit is in a closed
position, a removable lid and a seal coupled to one of the detergent carrier and the removable lid to

seal the loading opening of each detergent unit when the removable lid is secured to the detergent
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dispenser; a housing for receiving the detergent carrier, the housing including a dispensing outlet
and a track for receiving the guide of each door; a carrier driver configured to rotate the detergent
carrier between a plurality of positions, each position orienting one of the plurality of dispensing
units proximate the dispensing outlet, and where when one of the plurality of dispensing units is
proximate the dispensing outlet the door of the one of the plurality of dispensing units is open,
otherwise the door is closed.

In some embodiments, the carrier driver includes one or more micro switches configured to
detect if one of the plurality of dispensing units is proximate the dispensing outlet. In other
embodiments, the carrier driver includes a stepper motor.

In some embodiments, the housing further includes a cam disposed proximate the dispensing
opening and configured to move the door from the open position to the closed position following
dispensing of detergent.

In still other aspects, a detergent dispenser positioned to dispense detergent into a household
appliance described herein includes: a detergent carrier including a plurality of detergent units,
each of the detergent units including: one or more walls defining a cavity having a dispensing
opening, and a door movable between an open and a closed position; a housing for receiving the
detergent carrier, the housing including a dispensing outlet; a carrier driver for moving the
detergent carrier between a plurality of positions, each position orienting one of the plurality of
dispensing units proximate the dispensing outlet; and where when one of the plurality of
dispensing units is proximate the dispensing outlet the door of the one of the plurality of
dispensing units is open, otherwise the door is closed.

In some embodiments, the household appliance is a dishwasher and the housing is coupled to
a dishwasher door that provides external access to the dishwasher. In other embodiments, the
household appliance is a washing machine.

These and other advantages and features, which characterize the invention, are set forth in the
claims annexed hereto and forming a further part hereof. However, for a better understanding of
the invention, and of the advantages and objectives attained through its use, reference should be
made to the figures, and to the accompanying descriptive matter, in which there is described
example embodiments of the invention. This summary is merely provided to introduce a selection
of concepts that are further described below in the detailed description, and is not intended to
identify key or essential features of the claimed subject matter, nor is it intended to be used as an

aid in limiting the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a perspective view of a dishwasher consistent with some embodiments of the
invention.

FIGURE 2 is a block diagram of an example control system for the dishwasher of Fig 1.

FIGURE 3 is a partial upper perspective view of an example detergent dispenser consistent



WO 2020/119128 PCT/CN2019/097405

with some embodiments of the invention.

FIGURE 4 is another perspective view of the example detergent dispenser of FIGURE 3.

FIGURE 5 is a perspective view of the example detergent dispenser of FIGURE 3 disposed
on a door of a dishwasher.

FIGURE 6 is a lower perspective cross-sectional view of the example detergent dispenser of
FIGURE 3 disposed on a door of a dishwasher.

FIGURE 7 is a perspective view of a carrier driver of the example detergent dispenser of
FIGURE 3.

FIGURE 8 is an exploded view of the example detergent dispenser of FIGURE 3 disposed on
a door of a dishwasher.

FIGURE 9 is a schematic of another example detergent dispenser consistent with some
embodiments of the invention.

FIGURE 10 is a schematic of an example carrier driver of a detergent dispenser consistent

with some embodiments of the invention.

DETAILED DESCRIPTION

Turning now to the drawings, wherein like numbers denote like parts throughout the several
views, Fig. 1 illustrates an example dishwasher 10 in which the various technologies and
techniques described herein may be implemented. Dishwasher 10 is a residential-type built-in
dishwasher, and as such includes a front-mounted door 12 that provides access to a wash tub 16
housed within the cabinet or housing 14. Door 12 is generally hinged along a bottom edge and is
pivotable between the opened position illustrated in Fig. 1 and a closed position (not shown).
When door 12 is in the opened position, access is provided to one or more sliding racks, e.g.,
lower rack 18 and upper rack 20, within which various utensils are placed for washing. Lower rack
18 may be supported on rollers 22, while upper rack 20 may be supported on side rails 24, and
each rack is movable between loading (extended) and washing (retracted) positions along a
substantially horizontal direction. Control over dishwasher 10 by a user is generally managed
through a control panel (not shown in Fig. 1) typically disposed on a top or front of door 12, and it
will be appreciated that in different dishwasher designs, the control panel may include various
types of input and/or output devices, including various knobs, buttons, lights, switches, textual
and/or graphical displays, touch screens, etc. through which a user may configure one or more
settings and start and stop a wash cycle. Additionally, dishwasher 10 may include one or more
rotating spray arms, e.g., lower spray arms 26, upper spray arm 28, or other sprayers, including
various combinations of wall-mounted sprayers, rack-mounted sprayers, oscillating sprayers, fixed
sprayers, rotating sprayers, focused sprayers, etc. However, this positioning is not intended to be
limiting, as various sprayers may be positioned through the dishwasher.

In addition, consistent with some embodiments of the invention, dishwasher 10 may include a

movable detergent dispenser 29 with multiple dishwashing cycles’ worth of detergent within the



WO 2020/119128 PCT/CN2019/097405

dispenser 29, so that it is not necessary for a user to add additional detergent before each
dishwashing cycle. Such a detergent dispenser 29 may be positioned, as illustrated in Fig. 1, on the
interior if the door 12. However, this positioning is not intended to be limiting, and in some
embodiments the detergent dispenser may be positioned in other locations within the dishwasher.

The embodiments discussed hereinafter will focus on the implementation of the
hereinafter-described techniques within a hinged-door dishwasher. However, it will be appreciated
that the herein-described techniques may also be used in connection with other types of
dishwashers in some embodiments. For example, the herein-described techniques may be used in
commercial applications in some embodiments. Moreover, at least some of the herein-described
techniques may be used in connection with other dishwasher configurations, including
dishwashers utilizing sliding drawers or dish sink dishwashers, e.g., a dishwasher integrated into a
sink.

Now turning to Fig. 2, dishwasher 10 may be under the control of a controller 30 that receives
inputs from a number of components and drives a number of components in response thereto.
Controller 30 may, for example, include one or more processors and a memory (not shown) within
which may be stored program code for execution by the one or more processors. The memory may
be embedded in controller 30, but may also be considered to include volatile and/or non-volatile
memories, cache memories, flash memories, programmable read-only memories, read-only
memories, etc., as well as memory storage physically located elsewhere from controller 30, e.g., in
a mass storage device or on a remote computer interfaced with controller 30.

As shown in Fig. 2, controller 30 may be interfaced with various components of the
dishwasher 10, including an inlet valve 32 that is coupled to a water source to introduce water into
wash tub 16, which when combined with detergent, rinse agent and/or other additives, forms
various wash fluids. Controller may also be coupled to a heater 34 that heats fluids, a pump 36 that
recirculates wash fluid within the wash tub by pumping fluid to the wash arms and other spray
devices in the dishwasher, an air supply 38 that may provide a source of pressurized air for use in
drying utensils in the dishwasher, a drain valve 40 that is coupled to a drain to direct fluids out of
the dishwasher, and a diverter 42 that controls the routing of pumped fluid to different spray arms
and/or other sprayers during a wash cycle.

Controller 30 may also be coupled to the detergent dispenser 29 to trigger the dispensing of
detergent into the wash tub at appropriate points during a wash cycle. More particularly, the
controller 30 may be coupled to a carrier driver of the detergent dispenser 29, which may include
one or more micro switches or a stepper motor in order to control and/or determine the positioning
of the various detergent cavities (discussed in greater detail herein). Additional sensors and
actuators may also be used in some embodiments, including a temperature sensor 46 to determine
a wash fluid temperature, a door switch 48 to determine when door 12 is latched, and a door lock
50 to prevent the door from being opened during a wash cycle. Moreover, controller 30 may be

coupled to a user interface 52 including various input/output devices such as knobs, dials, sliders,
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switches, buttons, lights, textual and/or graphics displays, touch screen displays, speakers, image
capture devices, microphones, etc. for receiving input from and communicating with a user. In
some embodiments, controller 30 may also be coupled to one or more network interfaces 54, e.g.,
for interfacing with external devices via wired and/or wireless networks such as Ethernet,
Bluetooth, NFC, cellular and other suitable networks.

Moreover, in some embodiments, at least a portion of controller 30 may be implemented
externally from a dishwasher, e.g., within a mobile device, a cloud computing environment, etc.,
such that at least a portion of the functionality described herein is implemented within the portion
of the controller that is externally implemented. In some embodiments, controller 30 may operate
under the control of an operating system and may execute or otherwise rely upon various computer
software applications, components, programs, objects, modules, data structures, etc. In addition,
controller 30 may also incorporate hardware logic to implement some or all of the functionality
disclosed herein. Further, in some embodiments, the sequences of operations performed by
controller 30 to implement the embodiments disclosed herein may be implemented using program
code including one or more instructions that are resident at various times in various memory and
storage devices, and that, when read and executed by one or more hardware-based processors,
perform the operations embodying desired functionality. Moreover, in some embodiments, such
program code may be distributed as a program product in a variety of forms, and that the invention
applies equally regardless of the particular type of computer readable media used to actually carry
out the distribution, including, for example, non-transitory computer readable storage media. In
addition, it will be appreciated that the various operations described herein may be combined, split,
reordered, reversed, varied, omitted, parallelized and/or supplemented with other techniques
known in the art, and therefore, the invention is not limited to the particular sequences of
operations described herein.

Numerous variations and modifications to the dishwasher 10 illustrated in Figs. 1 and 2 will
be apparent to one of ordinary skill in the art, as will become apparent from the description below.
Therefore, the invention is not limited to the specific implementations discussed herein.

Now turning to Figs. 3-5, which illustrate an example detergent dispenser 300 in which the
various technologies and techniques described herein may be implemented. In some embodiments,
the detergent dispenser 300 may include a detergent carrier 302 and a housing 330 (described in
greater detailer below) for receiving the detergent carrier. The detergent carrier 302 may include
multiple detergent units 3041-n, each of which configured to hold a single wash cycle’s worth of
detergent. Each detergent unit 3041-n may include one or more walls defining a cavity 306; for
example, as illustrated in Figs. 3-4, each detergent unit 3041-n includes a first side wall 308, a
second side wall 310, a third side wall 312, and a lower wall 314. The first side wall 308, second
side wall 310, third side wall 312, and lower wall 314 collectively define the cavity 306 having
two openings: a loading opening 316 and a dispensing opening 318. As illustrated in Figs. 3-5, the

loading opening 316 is disposed so as to be easily accessible to a user when the door 320 of the
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dishwasher is open in order to facilitate the loading process; however, the dispensing opening 318
is disposed so that when the door 320 of the dishwasher is closed the detergent contained therein
will drop into the proper location within the wash tub when in a dispensing position. In some
embodiments, each detergent unit 3041-n may additionally include an ejection mechanism used to
eject the detergent into the proper location within the wash tub. In other embodiments, the
dishwasher may spray water or other liquid into the cavity 306 in order to wash the detergent from
the cavity 306.

In some embodiments, each detergent unit 3041-n of the detergent carrier 302 may
additionally contain an upper wall, such that only a single opening is defined. In such an
embodiment, a single wash cycle worth of detergent may be loaded into the cavity and dispensed
from the cavity using the same opening.

In some embodiments, the detergent carrier 302 may be removable from the housing 330 so
that a user may load the dispensing units 3041-n with detergent or clean the detergent carrier 302
at a secondary location (e.g. a kitchen countertop, etc.). However, in other embodiments, the
detergent carrier 302 may be permanently affixed to the housing 330.

As stated, each detergent unit 3041-n may be configured to hold one dishwashing cycle’s
worth of detergent; this includes detergent of all varieties, including, but not limited to, liquid
detergent, powder detergent, and/or dissolvable pod or capsule detergent. As illustrated in Figs. 3-4,
one of the detergent units 3042 contains a dissolvable dishwashing pod/capsule 322. In some
embodiments, the detergent carrier 302 may include seven detergent units 3041-n, for example to
correspond to the seven days of the week. In other embodiments, the detergent carrier may include
five detergent units 3041-n. In still other embodiments, the detergent carrier 302 may include any
number of detergent units as is practical.

Furthermore, each detergent unit 3041-n may include a door 324 or closure configured to
cover the dispensing opening 318. Each door 324 may be moveable between an open position (e.g.
when the detergent contained therein may be released) and a closed position. In some
embodiments, each door 324 may be spring-operated (for example through use of a torsional
spring) for movement between the open and closed positions. In other embodiments, the door 324
may be moved between the open and closed positions by an actuator, solenoid, or any other
mechanical means known in the art. In still other embodiments, the door 324 may be moved
between the open and closed positions via a track that guides a guide, pin, wheel or other structure
on the door coincident with movement of the carrier between different positions.

In some embodiments, each door 324, loading opening 316, and/or dispensing opening 318 of
the detergent unit 3041-n may additionally include a seal 326 designed to minimize or prevent
entry of water or other liquid into each of the cavities 306 when the door 324 is in a closed
position. In some instances, these seals 326 may utilize compression forces in order to seal the
opening and prevent leakage. As a non-limiting example, these seals 326 may be face seals, which

are typically utilized to prevent leakage in the radial direction with respect to the axis of the seal.
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In some embodiments, such as illustrated in Figs. 3-5, the detergent dispenser 300 may
include a track and guide system for facilitating movement of the door 324 of each detergent unit
3041-n between the open and closed positions. In such a system, each door 324 may additionally
include a guide 334, and the housing 330 may additionally include a track 336 that is configured to
receive the guide 334 of each door 324. In such embodiments, when a door 324 of detergent unit
3041-n is closed, the guide 334 is in contact with the track 336, thus holding the door 324 in a
closed position. In contrast, when a particular door 324 is open the guide 334 is no longer in
contact with the track 336, and as such the track 336 is no longer holding the door 324 in a closed
position. In other embodiments, however, a track and guide may transition a door from a closed
position to an open position, or vice versa, and as such a spring or other bias mechanism may not
be used to bias a door to the open position in some embodiments.

In some instances, a spring-operated door 324 that is biased to an open position may
complement the use of such a guide 334 and track 336 system. For example, the physical contact
of the guide 334 with the track 336 may provide the compression necessary to hold the
spring-operated door 324 (biased to an open position) in a closed position. Once compression
provided by the track 336 is removed, the spring-operated door 324 will move (e.g. spring to its
biased position) to an open position. As illustrated in Figs. 3-5, in some embodiments, the guide
334 may be in the form of a wheel affixed to the door 324, and the track 336 may be in the form of
a groove constructed as a part of the housing 330. In such instances, the use of a wheel may be
reduce the friction generated by the contact of the guide 334 and the track 336, allowing the
detergent carrier 302 to more easily and smoothly move along the track 336 of the housing 300.

In other instances, the door 324 may not be spring-operated. In such instances, the track 336
may be shaped so as to guide the door 324 to an open position. For example, the broken line
illustrated in Fig. 3 indicates where the track 336 may be extended for use with a
non-spring-operated door 324.

In some instances, it may be desirable to close a particular door 324 after the detergent
contained therein has been dispensed into the washtub of the dishwasher. As such, in some
embodiments, the track 336 may additionally include a cam 338 located near the dispensing
opening 332 that is configured to engage the door 324 of the now-empty detergent unit 3041-n and
facilitate the door 324 in moving from a from an open position to a closed position by providing
force against the spring-operated door.

As briefly described previously, a housing 330 may (removably or fixedly) receive the
detergent carrier 302. In some embodiments, the housing 330 may be a separate component of the
detergent dispenser 300 separable from the dishwasher and the detergent carrier 302; while in
other embodiments, the housing 330 may in incorporated (e.g. by molding or the like) directly into
the door 320 of the dishwasher. The housing 330 may additionally include a dispensing outlet 332
configured to guide or direct the detergent contained in each detergent unit 3041-n to the proper

location within the washtub when dispensed.
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The detergent dispenser 300 may further include a carrier driver 602 (described in more detail
with respect to Figs. 6-8) for moving the detergent carrier 302 between multiple positions. For
example, the detergent carrier 302 is capable of being moved to position one of the detergent units
3041-n near the dispensing outlet 332. When a particular detergent unit 3041-n is located near the
dispensing outlet 332 the door 324 of that particular detergent unit 3041-n may be open so as to
allow for dispensing of the detergent contained therein. When a particular detergent unit 3041-n is
not located near the dispensing outlet 332 the door 324 of that particular detergent unit 3041-n
may be closed and sealed so as to prevent the premature exit of the detergent contained therein, as
well as to prevent the entry of water or other liquid into the cavity 306. Transitioning the detergent
carrier between first and second positions may therefore move one detergent unit that is open and
located near the dispensing outlet to a closed position in which the door is closed, while
simultaneously moving the next detergent unit that is currently closed into the open position near
the dispensing outlet to allow the door to open and dispense the detergent retained inside.

In some embodiments, such as illustrated in Figs. 3-5, the detergent carrier 302 may rotate
between the plurality of positions, such that the detergent units 3041-n are positioned in a
generally circular manner.

In some embodiments, such as illustrated in Fig. 9, the movement of the detergent carrier 902
between the plurality of positions may be linear, such that each of the detergent units 9041-n is
disposed along a line. Similar to the embodiments described with reference to Figs. 3-5, in a linear
embodiment of a detergent dispenser 900 each detergent unit 9041-n may include a cavity defined
by one or more walls and a door 924 for holding detergent. In such an embodiment, the detergent
carrier 902 may slide along a housing 930 as opposed to rotating in a generally circular manner.

Turning now to Figs. 6-8, each of which illustrate a different view of the detergent dispenser
300. As mentioned previously, the detergent dispenser 302 may include a carrier driver 602 that
drives the movement of the detergent carrier 302 between a plurality of positions. In some
embodiments, the carrier driver 602 may be a rotating motor that rotates the detergent carrier 302
between multiple positions, so that at any point during the rotation one of the detergent units
3041-n may positioned near the dispensing opening 332. In some instances, it may be desirable to
use a stepper motor, which divides a full rotation into equal numbers of steps. In such instances,
each detergent unit 3041-n may span a predetermined angle about the axis of rotation. Such an
arrangement allows the stepper motor to control which one of the detergent units 3041-n is near
the dispensing outlet 332 by advancing the carrier a predetermined number of steps corresponding
to that predetermined angle. In other embodiments, the carrier driver 602 may be a motor that
slides the detergent carrier 302 linearly between multiple positions.

The carrier driver 602 may, in some embodiments, be positioned partially (as illustrated in
Fig. 6) or wholly within an interior compartment of the door 320 of the dishwasher. In some
instances, such a position may be desirable as a way of saving space and minimizing the overall

size of the detergent dispenser 300; such a position may also provide additional protection for the
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carrier driver 602 from water or other liquid. In other embodiments, the carrier driver 602 may be
disposed on the interior surface of the door 320 of the dishwasher with the remainder of the
detergent dispenser 300.

In some embodiments, the carrier driver 602 may include one or more micro switches 604
that are configured to detect if one of the detergent units 3041-n is near the dispensing outlet 332.
These micro switches, if present, may be actuated through minimal physical force by use of a
tipping-point mechanism, and as such they may, in some instances, be desirable for the detection
of a location of a detergent unit 3041-n. In such embodiments, therefore, a motor other than a
stepper motor may be used to rotate the carrier. Further, in some embodiments, other drives may
be used to perform the rotation, e.g., a solenoid and ratchet arrangement that indexes the carrier to
a next position upon each actuation of the solenoid.

In other embodiments, such as illustrated in Fig. 10, the carrier driver 1000 may be a
user-pretensioned spring 1005 (e.g. a clock spring) that may allow energy to be provided by a user
and then be stored and used in order to change the position of a detergent unit (not illustrated in
Fig. 10) between an open position and a closed position or vice versa. In such an embodiment, a
user may “wind up” the pretensioned-spring 1005 at the time the detergent units of the detergent
carrier are loaded. A solenoid 1010 may then push a pawl 1015 in order to release a ratcheted
segment 10201-n, where each ratcheted segment 10201-n corresponds to a detergent unit, which is
in either an open or a closed position. For example, Fig.10 illustrates six ratcheted segments
10201-n, which would correspond to six detergent units; this is not to be understood as limiting, as
the number of ratcheted segments 10201-n and corresponding detergent units may vary.

In some instances, particularly in embodiments where the detergent units 3041-n include a
loading opening 316, the detergent dispenser 300 may additionally include a removable lid 606.
Such a removable lid 606 may be configured to seal the cavity 306 at each of the loading openings
316 and minimize and/or prevent the entry of water or other liquid into each cavity 306 of the
detergent units 3041-n. In some instances, the lid 606 may use compression sealing, which may
reduce friction while also ensuring that the cavities 306 of the detergent units 3041-n are sealed.
Additionally, the lid 606 may also include one or more latching protrusions 608 that are configured
to be received by a corresponding void 340 of the detergent carrier 302 in order to form a
watertight seal. In some embodiments, the void 340 and latching protrusion 608 are shaped so as
to require movement (e.g. twisting, rotation, or the like) of the lid 606 by a user in order for a seal
to be formed, which allows for a user to easily apply and remove the lid 606 with a simple motion.
As such, it may be desirable in some instances for the lid to further contain a handle 610 or a
gripping point for a user. Additionally, the lid 606, particularly when attached through the use of
latching protrusions 608, may move with the detergent carrier 302 as it moves. In some
embodiments, such as illustrated in Figs. 3-5, each detergent unit 3041-n includes a void 340
corresponding to a latching protrusions 608 on the lid 606, so that there is a seal at each detergent
unit 3041-n.
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In some embodiments, the lid 606 may be constructed of a translucent material so that a user
may be able to view the contents of each detergent unit 3041-n. In other embodiments, the lid 606
may be colored so as to match the remainder of the detergent dispenser 300 and/or the door 320 of
the dishwasher so as to be aesthetically pleasing to a user. In still other embodiments, the lid 606
may be any other color or opacity desired. In still other embodiments, the carrier may be
permanently mounted to and enveloped by the housing, and no separate lid may be used. In such
embodiments, each detergent unit may be loaded sequentially, e.g., through the dispensing outlet
or through a separate loading outlet disposed at another radial position around the housing (e.g.,
proximate a top of the dishwasher door to facilitate loading by the user).

Although described herein with respect to a dishwasher, this is not intended to be limiting.
The technology and techniques disclosed herein may be utilized in any household appliance that
requires dispensing of a detergent, such as, for example a washing machine.

Various additional modifications may be made to the illustrated embodiments consistent with

the invention. Therefore, the invention lies in the claims hereinafter appended.
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CLAIMS

What is claimed is:

1. A dishwasher, comprising:

a wash tub; and

a detergent dispenser positioned to dispense detergent into the wash tub including:

a detergent carrier including a plurality of detergent units, each of the detergent units
including:

one or more walls defining a cavity having a dispensing opening, and
a door movable between an open and a closed position,

a housing configured to receive the detergent carrier, the housing including a dispensing
outlet,

a carrier driver configured to move the detergent carrier between a plurality of positions,
each position orienting one of the plurality of dispensing units proximate the dispensing
outlet,

wherein when one of the plurality of dispensing units is proximate the dispensing outlet
the door of the one of the plurality of dispensing units is open, otherwise the door is closed.

2. The dishwasher of claim 1, wherein each door further includes a guide and the housing
further includes a track configured to receive the guide of each door.

3. The dishwasher of claim 2, wherein the track is arranged and configured such that for the
door of each detergent unit that is not oriented proximate the dispensing outlet, the guide of such
door is received within the track to position such door in the closed position.

4. The dishwasher of claim 2, wherein the plurality of positions includes a first position where
a first detergent unit among the plurality of detergent units is oriented proximate the dispensing
outlet and a second position where a second unit among the plurality of detergent units is oriented
proximate the dispensing outlet, wherein the track is arranged and configured such that when the
carrier driver moves the detergent carrier from the first position to the second position, the track
guides the door of the first detergent unit from the open position to the closed position and guides
the door of the second detergent unit from the closed position to the open position.

5. The dishwasher of claim 2, wherein each door is biased to the open position, wherein the
plurality of positions includes a first position where a first detergent unit among the plurality of
detergent units is oriented proximate the dispensing outlet and a second position where a second
unit among the plurality of detergent units is oriented proximate the dispensing outlet, wherein the
track is arranged and configured such that when the carrier driver moves the detergent carrier from
the first position to the second position, the track guides the door of the first detergent unit from
the open position to the closed position and releases the door of the second detergent unit such that
the bias of the door of the second detergent unit moves the door of the second detergent unit from

the closed position to the open position.
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6. The dishwasher of claim 1, wherein the housing further includes a cam disposed proximate
the dispensing opening and configured to move the door from the open position to the closed
position following dispensing of detergent.

7. The dishwasher of claim 1, wherein the housing is coupled to a dishwasher door that
provides external access to the dishwasher.

8. The dishwasher of claim 1, wherein each detergent unit includes a spring that biases the
door for such detergent unit to the open position.

9. The dishwasher of claim 1, wherein each detergent unit further includes a seal coupled to
one of the door for such detergent unit and the dispensing opening for such detergent unit to seal
the cavity of such detergent unit when the door of such detergent unit is in a closed position.

10. The dishwasher of claim 1, wherein the cavity of each detergent unit further includes a
loading opening.

11. The dishwasher of claim 6, wherein the detergent dispenser further includes a removable
lid and a seal coupled to one of the detergent carrier and the removable lid to seal the loading
opening of each detergent unit when the removable lid is secured to the detergent dispenser.

12. The dishwasher of claim 6, wherein the removable lid secures to and moves with the
detergent carrier.

13. The dishwasher of claim 1, wherein the carrier driver includes a motor that rotates the
detergent carrier between the plurality of positions.

14. The dishwasher of claim 13, wherein the motor is a stepper motor.

15. The dishwasher of claim 1, wherein the carrier driver includes one or more micro
switches configured to detect if one of the plurality of dispensing units is proximate the dispensing
outlet.

16. The dishwasher of claim 1, wherein the carrier driver includes a user-pretensioned spring
and a solenoid.

17. A dishwasher, comprising:

a wash tub; and

a rotating detergent dispenser positioned to dispense detergent into the wash tub including:

a detergent carrier including a plurality of detergent units, each of the detergent units
including:

one or more walls defining a cavity having a dispensing opening and a loading
opening,

a door movable between an open and a closed position, the door biased to the open
position and having a guide, and

a seal coupled to one of the door for such detergent unit and the dispensing opening
for such detergent unit to seal the cavity of such detergent unit when the door of such
detergent unit is in a closed position,

a removable lid and a seal coupled to one of the detergent carrier and the removable lid to
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seal the loading opening of each detergent unit when the removable lid is secured to the
detergent dispenser,

a housing configured to receive the detergent carrier, the housing including a dispensing
outlet and a track configured to receive the guide of each door,

a carrier driver configured to rotate the detergent carrier between a plurality of positions,
each position orienting one of the plurality of dispensing units proximate the dispensing outlet,
and

wherein when one of the plurality of dispensing units is proximate the dispensing outlet
the door of the one of the plurality of dispensing units is open, otherwise the door is closed.

18. The dishwasher of claim 17, wherein the carrier driver includes one or more micro
switches configured to detect if one of the plurality of dispensing units is proximate the dispensing
outlet.

19. The dishwasher of claim 17, wherein the carrier driver includes a stepper motor.

20. The dishwasher of claim 17, wherein the housing further includes a cam disposed
proximate the dispensing opening and configured to move the door from the open position to the
closed position following dispensing of detergent.

21. A detergent dispenser positioned to dispense detergent into a household appliance,
comprising:

a detergent carrier including a plurality of detergent units, each of the detergent units
including:

one or more walls defining a cavity having a dispensing opening, and

a door movable between an open and a closed position;

a housing configured to receive the detergent carrier, the housing including a dispensing
outlet;

a carrier driver configured to move the detergent carrier between a plurality of positions, each
position orienting one of the plurality of dispensing units proximate the dispensing outlet; and

wherein when one of the plurality of dispensing units is proximate the dispensing outlet the
door of the one of the plurality of dispensing units is open, otherwise the door is closed.

22. The detergent dispenser of claim 21, wherein the household appliance is a dishwasher and
the housing is coupled to a dishwasher door that provides external access to the dishwasher.

23. The detergent dispenser of claim 21, wherein the household appliance is a washing

machine.
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