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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This disclosure is based on and claims priority
to Chinese Patent Application Serial No.
201811208319.8, filed on October 16, 2018, and US Pat-
ent Application Serial No. 16/129,192, filed on Septem-
ber 12, 2018.

FIELD

[0002] The present disclosure relates to the technical
field of kitchen appliances, and more particularly to a
dishwasher and a method for operating same.

BACKGROUND

[0003] A typical dishwasher uses independent motors:
one for the rotating water pump and the other for the
rotating air pump. In this way, since two motors are re-
quired to drive independently, resources such as time,
energy, and water are usually wasted. In addition, the
working process of the dishwasher includes: putting ta-
bleware in the dishwasher, selecting a washing proce-
dure, pressing a corresponding selection switch, turning
on a power supply, and enabling a procedure controller
to start working. After the water reaches a certain tem-
perature, it is sprayed through a spray hole of a spray
arm, and the spray arm is rotated by a counterforce of
the spray water, and continuously sprays water onto the
tableware, thereby reducing the viscosity and adhesion
of the grease, and then clear away dirt by spraying. Since
the spray arm of the existing dishwasher is fixed on a
base of the dishwasher, its drive force is a counterforce
of the water spray, so a washing angle and washing range
of the spray arm are relatively fixed. As a result, the ex-
isting dishwashers have dead spots in terms of cleaning,
and the tableware cannot be thoroughly washed.
[0004] WO 2017/084693 A1 discloses a dishwasher
comprising a washing chamber, a rack adapted to ac-
commodate items to be washed by washing liquid within
the washing chamber ,an arm, and an arm moving ar-
rangement arranged to move the arm within the washing
chamber. The dishwasher further comprises a water
pump configured to supply liquid to the spray nozzles of
the rotating arm during a washing phase and an air pump
configured to supply pressurized air to the spray nozzles
of the rotating arm during a drying phase.

SUMMARY

[0005] To this end, one aspect of the present disclo-
sure provides a dishwasher that drives an air pump and
a water pump by a single motor to operate asynchro-
nously or simultaneously, which can reduce the amount
of water required for washing tableware in the dishwash-
er, can improve drying performance, and/or improve

washing performance by accelerating water flow.
[0006] Another aspect of the present disclosure further
provides a method for operating the dishwasher.
[0007] The dishwasher according to the invention in-
cludes: a washing tank; one or more sprayers arranged
in the washing tank; and a liquid supply source and an
air supply source that have a single motor and are oper-
ated by the single motor, a controller that is connected
to the liquid supply source and the air supply source,
wherein the liquid supply source includes a water pump
driven by the single motor, and the water pump is in fluid
communication with the one or more sprayers and is con-
figured to supply liquid to the one or more sprayers to
spray the liquid to tableware arranged in the washing
tank; and wherein the air supply source includes an air
pump driven by the single motor, and the air pump is in
fluid communication with the one or more sprayers and
is configured to supply pressurized air to the one or more
sprayers to spray the pressurized air to the tableware
arranged in the washing tank.
[0008] For the dishwasher according to the invention,
the air pump and the water pump are driven by the single
motor to operate asynchronously or simultaneously, the
amount of water required for washing tableware in the
dishwasher can be reduced, avoiding waste of resources
such as time, energy, water, the drying performance can
be improved, and/or the washing performance can be
improved by accelerating water flow.
[0009] In some embodiments, the air pump and the
water pump are mounted at opposite ends of the single
motor, or the air pump and the water pump are mounted
at one end of the single motor.
[0010] In some embodiments, the water pump is ar-
ranged between the air pump and the single motor, or
the air pump is arranged between the water pump and
the single motor.
[0011] In some embodiments, the single motor in-
cludes one or more clutches that operatively engage at
least one of the water pump and the air pump.
[0012] In some embodiments, the air supply source
further includes at least one air compressor in fluid com-
munication with the one or more sprayers.
[0013] In some embodiments, the dishwasher further
includes a hydraulic circuit connected among the liquid
supply source, the air supply source, and the one or more
sprayers.
[0014] In some embodiments, the hydraulic circuit in-
cludes a first check valve and a second check valve, the
first check valve is configured to restrict the liquid from
flowing back to the air supply source, and the second
check valve is configured to restrict the pressurized air
from flowing back to the liquid supply source.
[0015] In some embodiments, the hydraulic circuit in-
cludes a valve configured to selectively connect the one
or more sprayers to either the liquid supply source or the
air supply source.
[0016] In some embodiments, the one or more
sprayers includes a first sprayer and a second sprayer;
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the dishwasher further includes a first valve and a second
valve; the first valve and a second valve are connected
to the first sprayer and the second sprayer, respectively,
to control a fluid that flows to the first sprayer and the
second sprayer.
[0017] In some embodiments, the dishwasher further
includes a controller connected to the liquid supply
source and the air supply source.
[0018] In some embodiments, the controller is config-
ured to control the liquid supply source, the air supply
source and/or the hydraulic circuit to selectively spray
the liquid or the pressurized air through the one or more
sprayers.
[0019] In some embodiments, the controller is config-
ured to control the liquid supply source, the air supply
source and/or the hydraulic circuit to spray the liquid
through the one or more sprayers during a washing op-
eration of a washing cycle, and to control the liquid supply
source, the air supply source and/or the hydraulic circuit
to spray the pressurized air through the one or more
sprayers during a drying operation of the washing cycle.
[0020] In some embodiments, the controller is config-
ured to control the liquid supply source, the air supply
source and/or the hydraulic circuit to simultaneously
spray the liquid and the pressurized air through the one
or more sprayers.
[0021] In some embodiments, the dishwasher further
includes one or more additional sprayers that are ar-
ranged in the washing tank and connected in fluid com-
munication with only either the liquid supply source or
the air supply source.
[0022] In some embodiments, the single motor in-
cludes one or more one-way bearings that operatively
engage at least one of the water pump and the air pump.
[0023] In some embodiments, the dishwasher further
includes a drive device configured to drive the sprayer,
wherein the drive device includes: a mounting housing;
a transmission assembly arranged in the mounting hous-
ing; and a drive motor having a drive shaft connected to
the transmission assembly, the transmission assembly
being connected to the sprayer.
[0024] In some embodiments, the transmission as-
sembly includes a driving gear connected to the drive
motor and a driven gear connected to the driving gear,
and the driven gear is connected to the sprayer.
[0025] In some embodiments, the driven gear includes
a first driven gear and a second driven gear, and the first
driven gear and the second driven gear mesh with two
sides of the driving gear and are symmetrically distributed
on the two sides of the driving gear; the one or more
sprayers includes a first sprayer and a second sprayer,
the first driven gear is connected to the first sprayer, and
the second driven gear is connected to the second
sprayer.
[0026] In some embodiments, the first driven gear is
provided with a first limiting tooth, while the second driven
gear is provided with a second limiting tooth; the first
limiting tooth is configured to limit a limit position of coun-

terclockwise rotation of the driving gear; and the second
limiting tooth is configured to limit a limit position of clock-
wise rotation of the driving gear.
[0027] In some embodiments, the transmission as-
sembly further includes a connecting rod, the driven gear
includes a first driven gear and a second driven gear,
and the driving gear, the first driven gear, the connecting
rod, and the second driven gear are in transmission con-
nection in sequence; the one or more sprayers include
a first sprayer and a second sprayer, the first driven gear
is connected to the first sprayer, and the second driven
gear is connected to the second sprayer.
[0028] In some embodiments, the sprayer is a tubular
spray element, and the drive device is configured to drive
the tubular spray element to rotate around an axis of the
tubular spray element.
[0029] In some embodiments, the transmission as-
sembly is provided with a transmission part, a transmis-
sion end of the tubular spray element is provided with a
mating part, and the mating part is in transmission con-
nection to the transmission part.
[0030] In some embodiments, an outer wall of the
washing tank is provided with a plurality of fixing mem-
bers, a mounting housing is provided with connecting
members configured to be fixed with the fixing members,
and the connecting members are fitted and fixed with the
fixing members.
[0031] In some embodiments, the fixing members in-
clude a first fixing member and a second fixing member
spaced apart in a first direction, a plurality of the first fixing
members are arranged at an interval in a second direc-
tion, and a plurality of the second fixing members are
arranged at an interval in the second direction; the con-
necting member includes a first connecting member and
a second connecting member spaced apart in the first
direction, a plurality of the first connecting members are
arranged at an inerval in the second direction, and a plu-
rality of the second connecting members are arranged
at an interval in the second direction; the first direction is
perpendicular to the second direction.
[0032] In some embodiments, the first fixing member
is provided with a mounting groove extending through
the first fixing member in the first direction; the first con-
necting member is provided with a guide portion protrud-
ing beyond the first connecting member and extending
along the first direction; and the guide portion is config-
ured to be inserted into the mounting groove.
[0033] A dishwasher according to embodiments of a
second aspect of the present disclosure includes: a
washing tank; a water pump; an air pump, wherein the
water pump and the air pump are operated by a single
motor;
[0034] One or more first sprayers arranged in the
washing tack, wherein the water pump is in fluid commu-
nication with the one or more first sprayers and is con-
figured to supply liquid to the one or more first sprayers,
to spray the liquid to tableware arranged in the washing
tank; one or more second sprayers arranged in the wash-
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ing tank, wherein the air pump is in fluid communication
with the one or more second sprayers and is configured
to supply pressurized air to the one or more second
sprayers, to spray the pressurized air to the tableware
arranged in the washing tank; and a hydraulic circuit in
fluid communication with the one or more first sprayers
and/or the one or more second sprayers, and configured
to supply the liquid and the pressurized air from the water
pump and/or the air pump driven by the single motor.
[0035] In some embodiments, the dishwasher further
includes a drive device, wherein the drive device in-
cludes: a mounting housing, a transmission assembly
arranged in the mounting housing; and a drive motor, the
transmission assembly is arranged in the mounting hous-
ing; a drive motor having a drive shaft connected to the
transmission assembly, the transmission assembly be-
ing connected to the first sprayer and the second sprayer.
[0036] In some embodiments, the transmission as-
sembly includes a driving gear connected to the single
motor and a driven gear connected to the driving gear;
the driven gear includes a first driven gear and a second
driven gear; the first driven gear and the second driven
gear are configured to mesh with two sides of the driving
gear and are symmetrically distributed on the two sides
of the driving gear; the first driven gear is connected to
the first sprayer, and the second driven gear is connected
to the second sprayer.
[0037] A method for operating a dishwasher according
to embodiments of a third aspect of the present disclosure
includes: operating a single motor to drive an air pump
and a water pump; supplying liquid to one or more
sprayers arranged in the washing tank of the dishwasher
through the water pump of the dishwasher, to spray the
liquid onto the tableware arranged in the washing tank;
and supplying pressurized air to one or more sprayers
through the air pump of the dishwasher, to spray the pres-
surized air onto the tableware arranged in the washing
tank.
[0038] In some embodiments, the liquid and the pres-
surized air are supplied simultaneously.
[0039] In some embodiments, supplying the pressu-
rized air includes injecting the pressurized air into the
liquid supplied by the water pump.
[0040] In some embodiments, the liquid and the pres-
surized air are supplied asynchronously.
[0041] In some embodiments, the supply of the liquid
is performed during a washing operation of a washing
cycle, and the supply of the pressurized air is performed
during a drying operation of the washing cycle.
[0042] These and other advantages and characteris-
tics that are characteristic of this disclosure are set forth
in the appended claims and constitute a part of the spec-
ification. However, for a better understanding of this dis-
closure and the advantages and purposes that can be
achieved by using this disclosure, please refer to the ac-
companying drawings and accompanying explanatory
content, which describe exemplary embodiments of the
disclosure. This overview is only used to introduce some

concepts further described in the detailed description be-
low. It is neither intended to identify key or essential fea-
tures of the claimed subject matter nor is it intended to
help limit the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

FIG. 1 is a perspective view of a dishwasher accord-
ing to some embodiments of the present disclosure.
FIG. 2 is a block view of an exemplary control system
of the dishwasher illustrated in FIG. 1.
FIG. 3 is a side perspective view of a tubular spray
element and a drive device of the dishwasher illus-
trated in FIG. 1.
FIG. 4 is a partially cross-sectional view of a tubular
spray element and a drive device illustrated in FIG. 3.
FIG. 5 is a partially cross-sectional view of another
tubular spray element and drive device according to
some embodiments of the present disclosure, which
includes a valve for limiting the amount of flow to the
tubular spray element.
FIG. 6 illustrates an embodiment of the valve illus-
trated in FIG. 5.
FIG. 7 illustrates another embodiment of the valve
illustrated in FIG. 5.
FIG. 8 illustrates yet another embodiment of the
valve illustrated in FIG. 5.
Fig. 9 is a functional top plan view of an exemplary
wall-mounted tubular spray element and drive de-
vice according to some embodiments of the present
disclosure.
FIG. 10 is a functional top plan view of an exemplary
rack-mounted tubular spray element and drive de-
vice according to some embodiments of the present
disclosure.
FIG. 11 is a functional top plan view of another ex-
emplary rack-mounted tubular spray element and
drive device according to some embodiments of the
present disclosure.
Fig. 12 is a functional perspective view of a dish-
washer including a plurality of tubular spray elements
according to some embodiments of the present dis-
closure.
FIG. 13 is a functional top plan view of an exemplary
mechanically connected a plurality of tubular spray
elements according to some embodiments of the
present disclosure.
FIG. 14 is a functional top plan view of an exemplary
tubular spray element that can be rotated about a
transverse axis according to some embodiments of
the present disclosure.
FIG. 15 is a functional top plan view of an exemplary
tubular spray element that can be moved about a
transverse axis according to some embodiments of
the present disclosure.
FIG. 16 is a functional front view of an exemplary

5 6 



EP 3 834 694 B1

5

5

10

15

20

25

30

35

40

45

50

55

tubular spray element system exemplary including
different types of deflectors according to some em-
bodiments of the present disclosure.
FIG. 17 is a functional partial top plan view of another
exemplary tubular spray element system including
different types of deflectors according to some em-
bodiments of the present disclosure.
FIG. 18 is a functional front view of an exemplary
tubular spray element system according to some em-
bodiments of the present disclosure, the system be-
ing used to spray pressurized air during the drying
operation of the washing cycle.
FIG. 19 is a functional front view of an exemplary
dual-purpose tubular spray element system accord-
ing to some embodiments of the present disclosure,
the system being used to selectively spray the wash-
ing fluid during the washing operation of the washing
cycle, or the pressurized air during the drying oper-
ation of the washing cycle.
FIG. 20 illustrates a block diagram of an exemplary
tubular spray element system according to some em-
bodiments of the present disclosure, which can se-
lectively spray washing fluid and/or pressurized air.
FIG. 21 illustrates a block diagram of another exem-
plary tubular spray element system according to
some embodiments of the present disclosure, which
can selectively spray washing fluid and/or pressu-
rized air.
FIG. 22 is a block diagram of another exemplary em-
bodiment of a tubular spray element system accord-
ing to some embodiments of the present disclosure,
which can selectively spray washing fluid and/or
pressurized air.
FIG. 23 is a flowchart of an exemplary operation se-
quence for performing a washing cycle using the tu-
bular spray element system according to some em-
bodiments of the present disclosure.
Fig. 24 is a perspective view of another dishwasher
according to some embodiments of the present dis-
closure.
FIG. 25 is a block diagram of hydraulic and electronic
circuits of the dishwasher illustrated in FIG. 24.
FIG. 26 is a flowchart illustrating an exemplary op-
eration sequence of simultaneously supplying liquid
and pressurized air through one or more sprayers in
the dishwasher illustrated in FIGS. 24 to 25.
FIG. 27 is a partial schematic diagram of another
dishwasher, illustrating that an air supply source and
a water flow supply source are operated by a single
motor.
FIG. 28 is a partial schematic diagram of another
embodiment of an air supply source and a water flow
supply source operated by a single motor.
FIG. 29 is a partial schematic diagram of another
embodiment of an air supply source and a water flow
supply source operated by a single motor.
FIG. 30 is a partial schematic diagram of another
embodiment of an air supply source and a water flow

supply source operated by a single motor.
FIG. 31 is a block diagram of the hydraulic and elec-
tronic circuits of the dishwasher illustrated in FIG. 30.
FIG. 32 is a schematic structural diagram of an em-
bodiment of a dishwasher of the present disclosure.
FIG. 33 is a schematic diagram of a structure of the
water supply system of the dishwasher.
FIG. 34 is an exploded structural diagram of the in-
stallation of the drive device and the inner container
of the dishwasher.
FIG. 35 is a partially enlarged view of part A in FIG.
34.
FIG. 36 is a schematic cross-sectional view of the
dishwasher.
FIG. 37 is a partially enlarged view of part B in FIG.
36.
Fig. 38 is an exploded structural diagram of a first
embodiment of the drive device.
FIG. 39 is an exploded structural diagram of the first
embodiment of the drive device from another angle
of view.
FIG. 40 is an exploded structural diagram of a second
embodiment of the drive device.

DETAILED DESCRIPTION

[0044] Reference will be made in detail to embodi-
ments of the present disclosure. The embodiments de-
scribed herein with reference to drawings are explana-
tory, illustrative, and used to generally understand the
present disclosure. The embodiments shall not be con-
strued to limit the present disclosure. In the specification,
it should be understood that terms such as "central", "lon-
gitudinal", "lateral", "length", "width", "thickness", "up-
per", "lower", "front", "rear", "left", "right", "vertical", "hor-
izontal", "top", "bottom", "inner", "outer", "clockwise",
"counterclockwise", "axial", "radially", "circumferential",
etc. should be construed to refer to the orientation as
then described or as illustrated in the drawings under
discussion. These relative terms are for convenience of
description and do not require that the present disclosure
be constructed or operated in a particular orientation, so
it is not to be constructed as a limit to the present disclo-
sure.
[0045] In some embodiments of the present disclo-
sure, one or more tubular spray elements can be dis-
cretely guided by one or more drive devices, so that fluids
such as washing liquid and/or pressurized air are sprayed
into a washing tank of a dishwasher when a washing
cycle is performed. In this regard, the tubular spray ele-
ment can be considered to include an elongated body,
and the elongated body may have a generally cylindrical
shape in some embodiments, and may also have other
cross-sectional profiles in other embodiments. The elon-
gated body has one or more holes arranged on its outer
surface and in fluid communication with a fluid supply
source, for example, through one or more internal pas-
sages defined therein. The tubular spray element also
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has a longitudinal axis generally defined along its longest
dimension, and rotates around this longitudinal axis.
Moreover, the drive device is connected to the tubular
spray element to discretely guide the tubular spray ele-
ment to a plurality of rotational positions around the lon-
gitudinal axis. The tubular spray element may also have
a cross-sectional profile that varies along the longitudinal
axis. Therefore, it can be understood that the tubular
spray element does not need to have a circular cross-
sectional profile along its length, as illustrated in some
embodiments herein. Additionally, in certain embodi-
ments, one or more holes on the outer surface of the
tubular spray element may be configured as nozzles, and
may be fixed or moveable (for example, rotatable, swing-
able, etc.) relative to other holes on the tubular spray
element. Furthermore, the outer surface of the tubular
spray element may be defined on a plurality of compo-
nents of the tubular spray element, that is, the outer sur-
face does not need to be formed by a single integral com-
ponent.
[0046] In one embodiment, for example, a single
brushed or brushless direct current motor can be used
to drive a gear mechanism to rotate the corresponding
tubular spray element, and each tubular spray element
can be mounted on a base including a valve for cutting
off and/or controlling a fluid, for example, a valve similar
to a shutter in a camera, or a diaphragm valve that can
be controlled by rotation in any direction. In some cases,
the base can also include the direct current motor.
[0047] As can be seen more clearly below, the combi-
nation of the direct current motor and the control valve
dedicated to the tubular spray element opens up an ad-
ditional factor that can be adjusted to improve efficiency,
control and performance of the dishwasher. A controlla-
ble variable includes, for example, a speed, direction
and/or activation of the tubular spray element. In certain
embodiments, for a normal washing setup, all the tubular
spray elements can be opened, and spray the washing
liquid at a low speed. A tubular spray element located
near a wall of the washing tank can be controlled to rotate
in a mode that does not directly spray the washing liquid
on a side face of the washing tank, and hence noise gen-
erated by a washing operation can be reduced. However,
a tubular spray element located in a center of the washing
tank can be allowed to rotate in all directions, and can
change its direction occasionally. In some embodiments,
a powerful area can be formed by turning off certain tu-
bular spray elements (except for one or more elements
located near a tableware basket), and hence a fluid pres-
sure for powerful washing in active tubular spray ele-
ments can be increased. In addition, in some embodi-
ments, the tubular spray elements can be controlled to
rotate in a relatively small radian (for example, about 5
to 10°) to concentrate the spray in a small area/range.
Moreover, in order to improve the efficiency, the tubular
spray elements can be opened and closed cyclically to
reduce the amount of the washing liquid required. In ad-
dition, it should be understood that, in some embodi-

ments, a flow velocity and/or pressure of the fluid supply
can also vary with the cyclical opening and closure of the
tubular spray elements, or can be a flow velocity and/or
pressure required to comply with the use of the tubular
spray elements for fluid distribution.
[0048] Now referring to the drawings, wherein like nu-
merals refer to like parts throughout the views. FIG. 1
illustrates an exemplary dishwasher 10, in which various
techniques and methods described herein can be real-
ized. The dishwasher 10 is a household type built-in dish-
washer 10, and therefore includes a front-loading door
12 that provides access to a washing tank 16 housed in
a cabinet or a housing 14. The door 12 is generally hinged
along a bottom edge and pivots between an open position
illustrated in FIG. 1 and a closed position (not illustrated).
When the door 12 is in the open position, one or more
sliding shelves can be accessed, for example, a lower
shelf 18 and an upper shelf 20, and various tableware to
be washed are placed in the sliding shelves. The lower
shelf 18 is supported by a roller 22, the upper shelf 20 is
supported by a side rail 24, and each shelf can move
between a loading (extending) position and a washing
(retracting) position in a generally horizontal direction.
Users’ control over the dishwasher 10 is usually realized
through a control panel (not shown in FIG. 1), and the
control panel is usually arranged on the top or front of
the door 12. It should be understood that in different dish-
washer designs, the control panel can include various
types of input and/or output apparatuses, such as various
knobs, buttons, lights, switches, text and/or graphic dis-
play, touch screen, etc., and users can configure one or
more settings through these apparatuses, and start and
stop the washing cycle.
[0049] In addition, in some embodiments of the present
disclosure, the dishwasher 10 can include one or more
tubular spray elements (TSEs) 26, so that the washing
liquid is guided to the tableware placed in the shelves
18, 20. As can be seen more clearly below, the tubular
spray elements 26 can rotate around their respective lon-
gitudinal axes, and can be discretely guided by one or
more drive devices (not shown in FIG. 1) to control a
direction in which each tubular spray element sprays the
washing liquid. In some embodiments, the washing liquid
can be dispensed only by the tubular spray elements,
which is however not limited in the present disclosure.
For example, as illustrated in FIG. 1, one or more rotary
spray arms can also be provided, for example, an upper
spray arm 28, to guide an additional washing liquid onto
the tableware. In some embodiments of the present dis-
closure, other sprayers (such as wall-mounted sprayers,
rack-mounted sprayers, swing type sprayers, fixed
sprayers, rotary sprayers, centralized sprayers, etc.) can
also be combined with one or more tubular spray ele-
ments.
[0050] The embodiments discussed below will focus
on implementing a method described below in a hinged
door dishwasher. However, it should be understood that
the method described herein can also be used in con-
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junction with other types of dishwashers in some embod-
iments. For example, in some embodiments, the method
described herein can be used for commercial purposes.
In addition, at least some of the methods described herein
can be used in conjunction with dishwashers in other
configurations, which includes dishwashers using sliding
drawers or dishwaters with sinks, for example, dishwa-
ters integrated in sinks.
[0051] Referring to FIG. 2, the dishwasher 10 can be
controlled by a controller 30 which receives inputs from
a plurality of components and drives the plurality of com-
ponents in response thereto. The controller 30 can, for
example, include one or more processors and a memory
(not shown), and program codes can be stored in the
memory to be executed by the one or more processors.
The memory can be embedded in the controller 30, and
can also be considered to include volatile memory and/or
nonvolatile memory, cache memory, flash memory, pro-
grammable read-only memory, read-only memory, and
etc., and include memory storage space physically locat-
ed elsewhere in the controller 30, for example, in a mass
storage device and/or a remote computer connected to
the controller 30.
[0052] As illustrated in FIG. 2, the controller 30 can be
connected to various components, such as an inlet valve
32 connected to introduce water into the washing tank
16, so that various washing liquids are formed when it is
mixed with detergents, rinsing agents and/or other addi-
tives. The controller can also be connected to a heater
34, a pump 36, an air supply source 38, a drain valve 40
and a diverter 42. The heater 34 heats the fluid, and the
pump 36 recirculates the washing liquid in the washing
tank by pumping fluid to the washing arm and other spray
devices in the dishwasher, and the air supply source 38
provides a pressurized air source to dry the tableware in
the dishwasher, and the drain valve 40 is connected to
the drain pipe to guide fluid out of the dishwasher, and
the diverter 42 is used to control a route of the pumped
fluid to different tubular spray elements, spray arms
and/or other sprayers during the washing cycle. In some
embodiments, the single pump 36 can be used, and the
drain valve 40 can be configured to guide the pumped
fluid to the drain pipe or diverter 42 so that the pump 36
is used both to drain fluid from the dishwasher and to
recirculate fluid in the dishwasher when the washing cy-
cle is in progress. In further embodiments, a separate
pump can be used to drain the dishwasher and recirculate
fluid. In some embodiments, the diverter 42 may be a
passive diverter which automatically sorts different out-
lets. However, in some other embodiments, the diverter
42 may be a controllable power diverter to direct fluid to
a specific outlet as needed. In different embodiments,
the air supply source 38 can be realized as an air pump/air
compressor or fan, and can include the heater and/or
other air-conditioning devices to control temperature (for
example, cooling and/or heating) and/or humidity (for ex-
ample, removing moisture from the air and/or substances
in the airflow) of the pressurized air output by the air sup-

ply source.
[0053] In the illustrated embodiment, the pump 36 and
the air supply source 38 jointly realize a fluid supply of
the dishwasher 10, so that a washing liquid source and
a compressed gas source are provided for use respec-
tively when a washing operation and a drying operation
of the washing cycle are performed. The washing fluid
can be considered as a fluid, which is usually a fluid that
incorporates at least water, and in some cases, incorpo-
rates other components such as detergents, rinse aids,
and other additives. For example, the washing fluid can
only include water during the rinsing operation. In some
cases, the washing fluid can only include steam. The
pressurized air is usually used for the drying operation,
and can or cannot undergo heating and/or dehumidifica-
tion treatment before being sprayed into the washing
tank. However, it should be understood that the pressu-
rized air cannot be used for a drying purpose in some
embodiments, so the air supply source 38 can be omitted
in some cases. In addition, in some cases, the tubular
spray element can only be used for spraying the washing
fluid or spraying the pressurized air, while other sprayers
or spray arms are used for other purposes. Therefore,
the present disclosure is not limited to use the tubular
spray element for spraying washing liquid and pressu-
rized air.
[0054] The controller 30 can also be connected to a
distributor 44 to trigger the dispensing of detergent and/or
rinsing agent into the washing tank at an appropriate time
during the washing cycle. In some embodiments, addi-
tional sensor and actuator including a temperature sen-
sor 46 for determining the temperature of washing liquid,
a door switch 48 for determining when to lock the door
12, and a door lock 50 for preventing the door from being
opened during washing cycle can also be used. In addi-
tion, the controller 30 can be connected to a user interface
52 including various input/output apparatuses, such as
rotary knobs, dials, sliders, switches, keys, lights, text
and/or graphic displays, touch screen displays, loud-
speakers, image capture device, microphones, etc., for
receiving input from the user and communicating with
the user. In some embodiments, the controller 30 can
also be connected to one or more network interfaces 54,
for example, to connect to external apparatuses through
a wired and/or wireless network (such as, Ethernet, Blue-
tooth, NFC, cellular, and other suitable networks). As un-
derstood by those skilled in the present disclosure, ad-
ditional components can also be connected to the con-
troller. For example, as described in more detail below,
one or more TSE drive devices 56 and/or one or more
TSE valves 58 can be provided in some embodiments
to control discretely one or more TSE arranged in the
dishwasher 10.
[0055] In addition, in some embodiments, at least a
part of the controller 30 can be implemented outside the
dishwasher, for example, in a mobile device, in a cloud
computing environment, etc., so that at least a part of
functions described herein can be implemented in a part
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implemented outside the controller. In some embodi-
ments, the controller 30 can be operated under the con-
trol of an operating system, and can execute or otherwise
rely on various computer software applications, compo-
nents, programs, objects, modules, and data structures,
etc.. In addition, the controller 30 can also be incorporat-
ed hardware logic to implement some or all of the func-
tions disclosed herein. In addition, in some embodiments,
in order to implement the embodiments disclosed herein,
the sequence of operations executed by the controller
30 can be implemented by using program codes. The
program codes include one or more instructions which
reside at different times in various memories and storage
devices, and the instructions execute operations that re-
flect required functions when one or more hardware-
based processors read and execute the instructions. In
some embodiments, this program code can be distribut-
ed as a program produce in various forms, and the
present disclosure is equally applicable regardless of the
specific type of the computer readable medium used for
actual execution and distribution including, for example,
non-transitory computer readable storage medium. In
addition, it should be understood that the various oper-
ations described herein can be combined, separated, re-
ordered, undone, changed, omitted, parallelized, and/or
supplemented with other technologies known in the art.
Therefore, the present disclosure is not limited to specific
sequence of operation described herein.
[0056] Various changes and deformations of the dish-
washer illustrated in FIGS. 1 to 2 are obvious to those of
ordinary skill in the art, which will become apparent from
the following description. Therefore, this application is
not limited to the specific implementations discussed in
the text.
[0057] Referring now to FIG. 3, in some embodiments,
the dishwasher can include one or more discretely ori-
entable tubular spray elements, for example, a tubular
spray element 100 connected to a drive device 102. The
tubular spray element 100 can be configured as a tube
or other elongated body arranged in the washing tank
and rotates about a longitudinal axis L. In addition, the
tubular spray element 100 is usually hollow, or at least
includes one or more internal fluid channels in fluid com-
munication with one or more holes 104 extending through
its outer surface. Each hole 104 can be used to guide
the spray fluid into the washing tank, and can be config-
ured in various ways to provide various types of spray
patterns, such as flow pattern, fan-shaped spray, con-
centrated spray, and etc. In some cases, the holes 104
can also be configured as a fluid nozzle providing a
swinging spray pattern.
[0058] In addition, as illustrated in FIG. 3, the holes
104 can all be positioned to guide fluid from the axis L
along a same radial direction, thereby concentrating all
spray fluid in a substantially same radial direction repre-
sented by an arrow R. However, in other embodiments,
the holes can be arranged differently around an outer
surface of the tubular spray element, for example, pro-

viding sprays from two, three, or more radial directions
to distribute the sprays on one or more arcs around a
circumference of the tubular spray element, and so on.
[0059] The tubular spray element 100 is in fluid com-
munication with a fluid supply source 106, for example,
by a port 108 of the drive device 102, to guide the fluid
from the fluid supply source into the washing tank through
one or more holes 104. The drive device 102 is connected
to the tubular spray element 100, and is configured to
guide discretely the tubular spray element 100 to each
of a plurality of rotational positions around the longitudinal
axis L. "Discrete guiding" means that the drive device
102 is capable of rotating the tubular spray element 100
approximately to a controlled angle of rotation (or at least
within a range of the angle of rotation) about the longitu-
dinal axis L. Therefore, the drive device 102 can intelli-
gently concentrate spray of the tubular spray element
100 among a plurality of rotation positions, instead of
uncontrollably rotating the tubular spray element 100, or
uncontrollably swing the tubular spray element 100 be-
tween two fixed rotation positions. It should also be un-
derstood that rotating the tubular spray element to a con-
trolled rotation angle can refer to an absolute rotation
angle (for example, approximately 10° from an original
position) or can refer to a relative rotation angle (for ex-
ample, approximately 10° from a current position).
[0060] The drive device 102 is also illustrated together
with an electrical connection 110 for connecting to the
controller 112, a housing 114 for housing various com-
ponents in the drive device 102 is illustrated at the same
time, which will be discussed in more detail below. In
illustrated embodiments, the drive device 102 is config-
ured as a base supporting an end part of the tubular spray
element through a rotary connector, and placing effec-
tively the tubular spray element in fluid communication
with the port 108.
[0061] Through intelligent control provided by the drive
device 102 and/or the controller 112, spray pattern and
cycle parameter can be increased and optimized for dif-
ferent situations. For example, the tubular spray element
near a center of the washing tank can be configured to
rotate 360°, while a rotation of the tubular spray element
located near a wall of the washing tank can be limited to
about 180° to prevent spraying directly on any wall of the
washing tank wall, and this is a major source of the dish-
washer noise. In another case, it may be desirable to
guide or concentrate the tubular spray element to a fixed
rotational position or a small range of rotational position
(for example, about 5 to 10°) to provide concentrated
spray liquid, steam and/or air, for example, to clean toast-
ed residue on tableware or pot. In addition, in some cas-
es, a rotation speed of the tubular spray element can be
changed during the entire rotation to provide a longer
continuance time within some ranges of rotational posi-
tion, thereby providing more concentrated washing for
specific area in the washing tank, while still maintaining
a 360° rotation. In different embodiments of the present
disclosure, the control for the tubular spray element can
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include the control of rotational position, rotation speed
or rate, and/or rotation direction.
[0062] An exemplary embodiment of the tubular spray
element 100 and the drive device 102 is illustrated in FIG.
4 in more detail, while the housing 114 is omitted for
clarity. In this embodiment, the drive device 102 includes
a drive motor 116. The drive motor 116 may be an alter-
nating current (AC) or a direct current (DC) motor, for
example, a brushless direct current motor, a stepping
motor, etc., and the drive device 102 is mechanically con-
nected to the tubular spray element 100 through a trans-
mission assembly 101 such as a gearbox. The transmis-
sion assembly 101 includes a driving gear 118 and a
driven gear 120 connected to the drive motor 116 and
the tubular spray element 100 respectively.
[0063] The drive device 102 is now described with ref-
erence to FIGS. 32 to 40. The drive device 102 can control
the rotation angle of the tubular spray element 100, there-
by improving a cleaning effect of the tubular spray ele-
ment.
[0064] In an embodiment of the present disclosure, as
illustrated in FIG. 32, the dishwasher is a sink dishwasher
arranged adjacent to a sink. Specifically, the sink dish-
washer can be made in one piece with the sink, and can
also be detachably connected to the sink.
[0065] Referring to FIGS. 32 to 36, the dishwasher pro-
vided in the present disclosure includes a washing tank
90, the tubular spray element 100, and the drive device
102, wherein the tubular spray element 100 is arranged
in the washing tank 90, a first end of the tubular spray
element 100 is a drive end, a second end of the tubular
100 is an inlet end, and a plurality of spraying holes are
arranged on the tubular spray element 100; the drive de-
vice 102 is in transmission connection to the drive end
of the tubular spray element 100, and is used to drive the
tubular spray element 100 to rotate around the axis of
the tubular spray element 100.
[0066] Since the dishwasher proposed in the present
disclosure uses the tubular spray element 100 instead
of the spray arm, the tubular spray element 100 rotates
around the axis to change the spray angle, thereby
changing the washing range. In this way, at least the
following two beneficial effects can be realized. Firstly,
the tubular spray element 100 has a small volume, and
occupies a small space, so the sink dishwasher has a
larger accommodating space. In addition, since the tu-
bular spray element 100 rotates around its axis, the space
occupied by the tubular spray element is equal to its ac-
tual volume, so it can ensure that the sink dishwasher
has a larger accommodating space. Secondly, since the
tubular spray element 100 is controlled by the drive de-
vice 102, the rotation angle of the tubular spray element
100 can be controlled accurately, thereby a washing an-
gle and a washing range of the tubular spray element
100 can be controlled accurately, avoiding blind spots in
cleaning, and ensuring the tableware can be washed
thoroughly.
[0067] Further, referring to FIGS. 31 and 33, in order

to obtain different cleaning effects, in an embodiment of
the present disclosure, the washing tank 90 has a plurality
of wash zones, and each wash zone is correspondingly
provided with one water supply system. Since different
wash zones is in communication with different water sup-
ply systems, the different water supply systems can be
set to different washing intensities, thereby different in-
tensities of washing can be realized in different wash
zones.
[0068] In an embodiment of the present disclosure, the
washing tank 90 includes a plurality of tank bodies par-
titioned from each other, and each of the tank bodies
forms a wash zone. Specifically, in this embodiment, the
washing tank 90 includes a first tank body 11 and a sec-
ond tank body 17 arranged in a partition. The first tank
body 11 forms a first wash zone, and the second tank
body 17 forms a second wash zone. The water supply
system includes a first water supply system 70 and a
second water supply system 80. The first water supply
system 70 is arranged corresponding to the first wash
zone, and the second water supply system 80 is arranged
corresponding to the second wash zone.
[0069] The first wash zone can be set as a normal wash
zone, and the second wash zone can be set as a powerful
wash zone. The water supply system is a dual waterway
system, and an intensity of the first water supply system
70 and the second water supply system 80 of the dual
waterway system are set differently, so strong and weak
partitions can realize in a single wash, thereby the user
can clean tableware with different turbidity in a targeted
manner.
[0070] In addition, the tableware can also be cleaned
in different degrees by passing through wash zones with
different strengths in sequence. Specifically, the table-
ware to be cleaned can first enter the strong wash zone
for washing, to wash food residues, and then enter the
normal wash zone for washing, so as to clean oil stains
thoroughly.
[0071] However, the design of the present disclosure
is not limited to this, in other embodiments, the first tank
body 11 and the second tank body 17 can also be ar-
ranged in communication, in this way, the tableware can
be conveniently transferred from the strength wash zone
to the normal wash zone.
[0072] Further, referring to FIG. 34, in order to be able
to change conveniently the volume of the accommodat-
ing space of the washing tank 90, in an embodiment of
the present disclosure, the washing tank 90 is provided
with a moveable partition 60, so that the washing tank
90 can be divided into the first tank body 11 and the sec-
ond tank body 17. The partition 60 can separate the
washing tank 90 into the first tank body 11 and the second
tank body 17 when the partition 60 is mounted. The first
tank body 11 is in communication with the second tank
body 17 when the partition 60 is removed, so that the
washing tank 90 can accommodate a larger volume of
tableware, such as cookware, large dishes, etc.
[0073] A moveable mounting structure of the partition
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60 will now be described in detail, in this embodiment,
an inner wall face of the washing tank 90 is provided with
a sliding chute extending in an up and down direction,
and the partition 60 can be withdrawably mounted in the
sliding chute. As a preferred way, a hand clasping slot is
arranged on an upper part of the partition 60, so that the
partition 60 can be drawn conveniently.
[0074] Further, please continue to refer to FIG. 34, in
order to improve the sealing performance of the partition
60 and avoid water leak of the partition 60, in an embod-
iment of the present disclosure, a sealing wall is protrud-
ed from the bottom wall of the washing tank 90 corre-
sponding to the partition 60, and the bottom of the parti-
tion 60 is in sealing contact with the sealing wall. After
the sealing wall is set, the position of the partition 60 can
be raised, therefore water pressure at the joint of the
partition 60 and the washing tank 90 can be reduced,
thereby the sealing performance of the partition 60 can
be improved, and preventing the water in the first tank
body 11 and the second tank body 17 from flowing to
each other.
[0075] As a preferred way, the top of the sealing wall
is provided with a groove, and the bottom of the partition
60 is adapted to be embedded in the groove. In this way,
not only the sealing performance of the partition 60 can
be further improved, but the connection strength between
the partition 60 and the washing tank 90 can also be
improved.
[0076] Further, the mounting structure of the water
supply system will now be illustrated. In this embodiment,
the partition 60 is arranged in the middle of the washing
tank 90. The first water supply system 70 is arranged on
an outer wall face of the bottom wall of the first tank body
11, the second water supply system 80 is arranged on
the outer wall face of the bottom wall of the second tank
body 17, and the first water supply system 70 and the
second water supply system 80 are arranged symmetri-
cally with respect to a plane where the partition is located.
Since the partition 60 is located in the middle of the wash-
ing tank 90, the structures of the first tank body 11 and
the second tank body 17 are symmetrical, and the first
water supply system 70 and the second water supply
system 80 have a similar structures and a same weight.
The first water supply system 70 is mounted on the bot-
tom wall face of the first tank body 11, and the second
water supply system 80 is mounted on the bottom wall
face of the second tank body 17, therefore the dishwash-
er can have a symmetrical and stable structure.
[0077] Further, please refer to FIG. 33. In order to make
the structure of the dishwasher more stable, in an em-
bodiment of the present disclosure, a water softener and
a motor pump of the water supply system are arranged
on a diagonal line of the bottom wall of the tank body,
and a water cup assembly of the water supply system is
located between the water softener and the motor pump.
Specifically, the first water supply system 70 includes a
first water softener 71, a first water cup assembly, a first
motor pump 72, a first water supply pipe 73 connected

in sequence, and a first connecting pipe in communica-
tion with the first water softener 71, the first water cup
assembly, and the first motor pump 72; The first motor
pump 72 and the first water softener 71 are arranged on
the diagonal line of the bottom wall of the first tank body
11; and/or
[0078] The second water supply system 80 includes a
second water softener 81, a second water cup assembly,
a second motor pump 82, a second water supply pipe 83
connected in sequence, and a second connecting pipe
in communication with the second water softener 81, the
second water cup assembly, and the second motor pump
82; the second motor pump 82 and the second water
softener 81 are arranged on the diagonal line of the bot-
tom wall of the second tank body 17.
[0079] Further, please still refer to FIG. 33. In order to
make the arrangement of the first water supply system
70 and the second water supply system 80 more com-
pact, in an embodiment of the present disclosure, the
first water supply system 70 and the second water supply
system 80 are staggered distribution. Specifically, the
first water softener 71 extends to a side of the second
water supply system 80; and/or, the second motor pump
82 extends to a side of the first water supply system 70.
[0080] As a preferred way, the water supply system
further includes a pressure keeping pipe in communica-
tion with the motor pump and the water supply pipe. A
diameter of the pressure keeping pipe is larger than a
diameter of the water supply pipe, so that the water pres-
sure of the water supply pipe can be made more stable.
[0081] Please refer to FIGS. 34 to 39, the drive device
102 of the dishwasher will now be illustrated. The drive
device 102 is used to drive the tubular spray element 100
to rotate around its axis. The drive device 100 includes
a mounting housing 103, a transmission assembly 101,
and a drive motor 116, wherein the transmission assem-
bly 101 is arranged in the mounting housing 103, the
drive motor 116 is arranged on the mounting housing
103, and the drive shaft of the drive motor 116 is con-
nected to the transmission assembly 101.
[0082] Firstly, since the drive device 102 proposed in
the present disclosure can drive the tubular spray ele-
ment 100 to rotate, the washing angle of the tubular spray
element 100 can be controlled actively, the cleaning blind
spots can be avoided, and the tableware can be cleaned
thoroughly. Secondly, since the drive motor 116 is ar-
ranged on the mounting housing 103, and the transmis-
sion assembly 101 is arranged in the mounting housing
103, the modularization of the drive device 102 can be
realized, thereby the trouble of separately mounting the
transmission assembly 101 and the drive motor 116 can
be avoided. Finally, the modular of the drive device 102
can be easily mounted in different mounting environ-
ments, therefore which can be widely used in the sink
dishwashers, the cabinet dishwashers, desktop dish-
washers, and other types of products.
[0083] What needs to be emphasized here is that the
drive device proposed in present disclosure is not only
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widely used in various dishwashers, but also can be used
in cleaning apparatuses for fruit and vegetable mecha-
nisms, medical apparatuses, and other devices.
[0084] Further, in an embodiment of the present dis-
closure, the transmission assembly 101 includes a driv-
ing gear 118 connected to the drive motor 116 and a
driven gear connected to the driving gear 118.
[0085] As a preferred way, in this embodiment, the
transmission assembly 101 is a gear transmission as-
sembly. The driven gear includes a first driven gear 221
and a second driven gear 223 adapted to mesh with both
sides of the driving gear 118, and the first driven gear
221 and the second driven gear 223 are symmetrically
distributed on both sides of the driving gear 118. The
tubular spray element 100 includes a first tubular spray
element and a second tubular spray element. The first
driven gear 221 is connected to the first tubular spray
element, and the second driven gear 223 is connected
to the second tubular spray element. Since the first driven
gear 221 and the second driven gear 223 are symmetri-
cally distributed on both sides of the driving gear 118,
the first driven gear 221 and the second driven gear 223
can rotate smoothly. More importantly, the first driven
gear 221 and the second driven gear 223 are symmetri-
cally distributed on both sides of the driving gear 118,
thereby the structure of gear transmission assembly 101
can be made compact, and the miniaturization of the gear
transmission assembly 101 can be realized.
[0086] Further, as illustrated in FIG. 38, considering
that the rotation of the tubular spray element 100 has a
certain range, in order to enable the tubular spray ele-
ment 100 to stop rotating when the rotation reaches a
boundary of the preset range. In an embodiment of the
present disclosure, the first driven gear 221 is provided
with a first limiting tooth 221a, and the second driven gear
223 is provided with a second limiting tooth 223a. The
first limiting gear 221a is used to limit a limit position to
rotate counter-clockwise, and the second limiting tooth
223a is used to limit a limit position to rotate clockwise.
[0087] Further, please refer to FIG. 38, the structure
of the mounting housing 103 will now be illustrated in
detail. In this embodiment, the mounting housing 103 in-
cludes a front housing 1031 and a rear housing 1032 that
are detachably connected. The front housing 1031 and
the rear housing 1032 are buckled to form a mounting
cavity by fastening, and the transmission assembly 101
is provided in the mounting cavity.
[0088] Specifically, a periphery of the front housing
1031 is provided with a plurality of first fixing holes at an
interval, and a periphery of the rear housing 1032 is pro-
vided with a plurality of second fixing holes corresponding
to the plurality of first fixing holes. After the first fixing
holes and the second fixing holes are aligned, the front
housing 1031 and the rear housing 1032 are detachably
connected by screws or rivets.
[0089] Further, the mounting structure of the gear and
the mounting housing 103 will now be illustrated in detail.
Positioning columns 111 are protrudingly provided on the

inner wall face of the front housing 1031 close to the rear
housing 1032, and the driving gear 118 and the driven
gear are provided with mounting holes corresponding to
the positioning columns 111. The positioning columns
111 are in clearance fit with the mounting holes, the
mounting of the driving gear 118 and the driven gear can
be conveniently realized by matching the positioning pin
111 and the mounting hole.
[0090] However, the design of the present disclosure
is not limited to this. In other embodiments, the transmis-
sion assembly 101 is a gear-connecting rod transmission
assembly. The gear-connecting rod transmission assem-
bly 101 includes a drive motor 116, a driving gear 118,
a connecting rod 119, and a driven gear 120 that are
connected in turn, wherein the driven gear 120 includes
a first driven gear 221 and a second driven gear 223.
The tubular spray element 100 includes a first tubular
spray element and a second tubular spray element. The
first driven gear 221 is connected to the first tubular spray
element, and the second driven gear 223 is connected
to the second tubular spray element.
[0091] Specifically, as illustrated in FIG. 40, the linkage
mode of the gear-connecting rod 119 transmission as-
sembly will now be illustrated. Firstly, the drive motor 116
transmits the drive force to the driving gear 118, and the
driving gear 118 is connected to the first driven gear 221;
and then the first driven gear 221 transmits the drive force
to the second driven gear 223 through the connecting
rod 119; the first driven gear 221 is connected to the first
tubular spray element, and the second driven gear 223
is connected to the second tubular spray element, there-
by the drive force can be transmitted to the first tubular
spray element and the second tubular spray element.
[0092] Further, please refer to FIGS. 35 and 40, the
transmission structures of the drive device 102 and the
tubular spray element will now be illustrated in detail. The
transmission assembly is provided with a transmission
part, a transmission end of the tubular spray element is
provided with a mating part, and the mating part is in
transmission connection with the transmission part. Spe-
cifically, in this embodiment, the transmission part is a
hexagon transmission shaft fixed on the driven gear of
the transmission assembly. The mating part is a hexagon
hole opened at the transmission end, and the hexagon
transmission shaft is adapted to be inserted in the hex-
agon hole.
[0093] However, the design of the present disclosure
is not limited to this, in other embodiments, the positions
of the hexagon transmission shaft and the hexagon hole
can be reversed, that is, the transmission assembly is
provided with the hexagon hole, and the transmission
end of the tubular spray element is provided with the hex-
agon transmission shaft. In addition, a structure of the
transmission part is not limited to a hexagon transmission
shaft, but can also be a transmission shaft with a rectan-
gular cross section, a transmission shaft with a triangular
cross section, etc.. As a preferred way, in this embodi-
ment, a stepped shaft is also provided between the hex-
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agon transmission shaft and the gear. In this way, a stable
connection between the hexagon transmission shaft and
the gear can be ensured.
[0094] Further, please refer to FIGS. 34 and 35, the
mounting structure of the drive device 102 and the wash-
ing tank 90 for the dishwasher will now be described in
detail. An outer wall of the washing tank 90 is provided
with a plurality of fixing members, and the mounting hous-
ing 103 is provided with connecting members configured
to be fixed with the fixing members. The connecting mem-
bers are fitted and fixed with the fixing members.
[0095] Specifically, the fixing members include a first
fixing member 19 and a second fixing member 15 spaced
apart in a first direction, a plurality of the first fixing mem-
bers 19 are arranged at an inerval in a second direction,
and a plurality of the second fixing members 15 are ar-
ranged at an inerval in the second direction; the connect-
ing member includes a first connecting member 121 and
a second connecting member 123 spaced apart in the
first direction, a plurality of the first connecting members
121 are arranged at an inerval in the second direction,
and a plurality of the second connecting members 123
are arranged at an inerval in the second direction; the
first direction is perpendicular to the second direction.
Specifically, in this embodiment, the first direction is an
up-down direction, and the second direction is a front-
rear direction. Since the fixing members and the connect-
ing member are both spaced in a plurality in the up-down
direction and the front-rear direction, the stability of the
drive device 102 and the washing tank 90 after mounting
can be ensured.
[0096] As a preferred way, in an embodiment of the
present disclosure, the first fixing member 19 is formed
with a mounting groove extending through the first fixing
member in the first direction; the first connecting member
121 is provided with a guide portion 121a protruding be-
yond the first connecting member and extending along
the first direction, and the guide portion 121a is adapted
to be inserted into the mounting groove. The mounting
of the guide portion 121a and the mounting groove has
a positioning function, so that the mounting of the drive
assembly and the washing tank 90 can be facilitated.
[0097] Specifically, the mounting process of the drive
assembly and the washing tank 90 will now be described
in detail. Firstly, insert the guide portion 121a into the
mounting groove. After the guide portion 121a is mounted
in the mounting groove, the first fixing member 19 is
aligned with the mounting hole on the first connecting
member 121, and the second fixing member 15 is aligned
with the mounting hole on the second connecting mem-
ber 123. At this time, the drive assembly can be mounted
on the outer wall of the washing tank 90 by inserting
screws or rivets into the mounting holes.
[0098] In other embodiments, other methods of me-
chanically connecting the drive motor 116 to the tubular
spray element 100 can be used. For example, different
numbers and/or types of gears, belt and pulley drive de-
vices, magnetic drive devices, hydraulic drive devices,

connecting rods, friction, etc.
[0099] In addition, an optional position sensor 122 can
be arranged within the tubular spray element driver 102
to determine the rotational position of the tubular spray
element 100 about the axis L. In some embodiments, the
position sensor 122 may be an encoder or a Hall sensor,
or the position sensor 122 can be implemented in other
ways, for example, integrated in a stepper motor. The
rotational position of the motor is used to determine the
rotational position of the tubular spray element. The po-
sition sensor 122 can also only sense a limited rotational
position around the axis L (for example, an original po-
sition, 30 or 45° increments, etc.). In addition, in some
embodiments, time and programing logic can be used to
control the rotational position, for example, relative to the
original position, and in some cases, the rotational posi-
tion can be controlled without feedback from the motor
or the position sensor. In some embodiments, the posi-
tion sensor 122 can also be arranged outside the drive
device 102.
[0100] The internal passage 124 of the tubular spray
element 100 is in fluid communication with the internal
passage 126, and the internal passage 126 leads to the
port 108 (not illustrated in FIG. 4) in the drive device 102
through the rotary connector 128. In an example embod-
iment, the connector 128 is formed by the bearing 130
mounted within the passage 126, wherein, one or more
deformable sheets are arranged at the end of the tubular
spray element 100 to fix the tubular spray element 100
to the drive device 102. A seal 132, for example, a lip
seal, can also be formed between the tubular spray ele-
ment 100 and the drive device 102. Other ways of pro-
viding fluid-flow while rotatably connecting the tubular
spray element can be used in other embodiments.
[0101] Referring to FIG. 5, in some embodiments, it
may also be desirable to combine the valve 140 into the
drive device 142 to regulate the flow of fluid to the tubular
spray element 144 (for clarity, other elements of the drive
device 142 have been omitted in FIG. 5). The valve 140
in some embodiments may be a switching valve, or it in
other embodiments may be a variable valve that controls
the flow rate. In another embodiment, the valve may be
arranged outside the drive device, or separated from the
drive device in other ways, and it can be dedicated to the
tubular spray element or used to control a plurality of
tubular spray elements. The valve 140 can be integrated
or otherwise adjacent to the rotary connector between
the tubular spray element 144 and the drive device 142.
By adjusting the flow of fluid-flow to the tubular spray
element, for example, by selectively closing the tubular
spray element, the water can be saved and/or the full
hydraulic power can be promoted by a smaller number
of tubular spray elements, and a high pressure zone can
be formed.
[0102] In some embodiments, the actuation of the
valve 140 can be independent of the rotation of the tu-
bular spray element, for example, using a diaphragm
valve, a butterfly valve, a gate valve, a plunger valve, a
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bucket valve, a valve with a rotatable disc, a ball valve,
etc. And, the valve 140 can be actuated by a solenoid, a
motor or other independent mechanism from the mech-
anism that rotates the tubular spray element 144. How-
ever, in other embodiments, the valve 140 can be actu-
ated by the rotation of the tubular spray element 144. In
some embodiments, for example, the tubular spray ele-
ment 144 rotating to a predetermined rotational position
can be a stop valve 140, for example, the valve 140 in-
cludes an arc-shaped passage that allows fluid-flow to
flow only at a rotational position within a specific range.
[0103] As another example, as illustrated in valve 150
in FIG. 6, the valve can be actuated by rotating exces-
sively the tubular spray element. For example, the valve
150 includes a port 152 that is selectively closed by a
door 154 that pivots about a pin 156. The door 154 (for
example, by a spring) is biased to a position illustrated
by the solid line in FIG. 6, and includes a branch portion
158 that is selectively connected to a stopper 160 at the
predetermined rotational position that represents one
end of the range R1 of the effective spray position of the
tubular spray element. When the rotation of the tubular
spray element exceeds the range R1, for example, in the
range R2, the branch portion 158 is connected to the
stopper 160 to pivot the door 154 to a position 154’ illus-
trated by the dotted line and the sealing port 152.
[0104] As yet another example, as illustrated in the
valve 170 of FIG. 7, the valve can be actuated by reverse
rotation of the tubular spray element. For example, the
valve 170 includes two ports 172 that are selectively
closed by a door 174 that pivots about a one-way bearing
176. The door 174 (for example, by a spring) is biased
to a position illustrated by the solid line in FIG. 7. The
door 174 keeps in a position that allows the fluid-flow
through the port 172 when the tubular spray element ro-
tates in a clockwise direction. However, when rotating
counterclockwise, the door 174 is rotated to a position
174’ illustrated in the dotted line to seal the port 172 by
the action of the one-way bearing 176.
[0105] As yet another example, as illustrated in the
valve 180 of FIG. 8, the valve 180 may be a variable
valve, for example, a diaphragm valve, including a port
182 that is selectively adjusted by a plurality of diaphragm
members 184. Each diaphragm member 184 includes a
pin 186 that sits on a track 188 to change the size of
opening of the port 182. In some embodiments, the valve
188 can be independently actuated by the rotation of the
tubular spray element (for example, by the solenoid or
the motor), or, can be actuated via the rotation of the
tubular spray element by using an appropriate mechan-
ical connecting rod, for example, rotation to the prede-
termined position, excessive rotation, or reverse rotation.
[0106] It should also be noted that for the generally U-
shaped track 188, in some embodiments, the valve 180
can be configured to close by a predetermined amount
by reverse rotation, but remains open when rotated in
both directions. Specifically, the valve 180 can be con-
figured to open the valve when the pin 186 is placed on

any branch portion of the U-shaped track; but when the
pin 186 is placed in the center portion of the track, the
valve is closed, and the track has a shortest radial dis-
tance from the center line of the valve. The valve 180
can be configured such that when the tubular spray ele-
ment rotates in one direction and the pin 186 is placed
at one end of the track 188, the valve is fully opened; and
then, when the tubular spray element is reversely rotated
in an opposite direction by a first preset amount (for ex-
ample, a preset number of degrees), the pin 186 travels
along the track 188 to the center portion to fully close the
valve. Then, when the tubular spray element reversely
rotates in the opposite direction and exceeds the first
preset amount, the pin 186 continues to travel along the
track 188 to the opposite end, thereby reopening the
valve, so that the valve remains open by continuing to
rotate in the reverse direction.
[0107] Now referring to FIGS. 9 to 11, in different em-
bodiments, the tubular spray element can be mounted in
the washing tank in various ways. As illustrated in FIGS.
1 and 3 (as described above), in some embodiments, the
tubular spray element can be mounted on the wall (for
example, side wall, rear wall, top wall, bottom wall or
door) of the washing tank, and can be oriented in various
directions, for example, horizontal, vertical, front-and-
back, left-and-right or at a certain angle. It should also
be understood that the drive device can be arranged in
the washing tank, for example, mounted on the wall of
the washing tank or a supporting structure such as a
shelf, or alternatively, part or all of the tubular spray ele-
ment drive device can be placed outside the washing
tank, for example, so that a part of the drive device or
the tubular spray element protrudes through the hole in
the washing tank. Or, a magnetic drive device can be
used to drive the tubular spray element in the washing
tank, and the tubular spray element uses an externally
mounted drive device.
[0108] In addition, as illustrated in the tubular spray
element 200 in FIG. 9, unlike the tubular spray element
100 in FIG. 3, which is mounted in a cantilever manner,
the tubular spray element can also be mounted on the
wall 202 of the washing tank. And the two ends thereof
are supported by hubs 204, 206, one or two ends of which
can include components of the drive device. At this point,
the tubular spray element 200 extends generally parallel
to the wall 202, rather than extending generally perpen-
dicular to the wall 202 like the tubular spray element 100
in FIG. 3.
[0109] In other embodiments, the tubular spray ele-
ment may be a rack-mounted type. For example, the tu-
bular spray element 210 illustrated in FIG. 10 can be
mounted on the shelf (not shown), and can be docked to
a docking port 216 on the wall 212 of the washing tank
through a docking portion 214. In this embodiment, the
drive device also is also a rack-mounted type. Therefore,
in addition to the fluid connection between the docking
portion 214 and the docking port 216, the docking portion
214 and the docking port 216 are also provided with a
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plurality of cooperating contacts 220, 121, so as to pro-
vide power to the drive device 218 and electrically com-
municate with the controller 224.
[0110] Alternatively, as illustrated in FIG. 11, the tubu-
lar spray element 230 may be a rack-mounted type, but
for the drive device 232 mounted on the wall 234 of the
washing tank instead of the rack-mounted type, the tu-
bular spray element 230 may be separated from it. The
docking portion 236 and the docking port 238 provide
fluid communication with the tubular spray element, and
at the same time can rotate the tubular spray element
230 about its longitudinal axis under the control of the
drive device 232. The controller 240 provides control of
the drive device 232. In some cases, the drive device
232 can include a rotatable and keyed channel in which
the end of the tubular spray element can be accommo-
dated.
[0111] A dishwasher 250 illustrated in FIG. 12 next,
which includes a washing tank 250 and upper and lower
shelves 254, 256, and has a plurality of tubular spray
elements 258, 260, 262 distributed throughout the wash-
ing tank 252 for circulating the washing fluid inside the
dishwasher. The tubular spray element 258 may be a
rack-mounted type, supported by the lower side of the
upper shelf 254, and extends form back to front in the
washing tank 252. The tubular spray element 258 may
also be docked with a rear wall-mounted drive device
(not shown in FIG. 12), for example, as discussed above
in connection with FIG. 11. In addition, through a con-
nector (not shown) suspended from the upper shelf 254,
the tubular spray element 258 can be rotatably supported
at one or more points along its respective longitudinal
axis. Thus, the tubular spray element 258 can spray up-
wards into the upper shelf 254 and/or downwards into
the lower shelf 256, and in some embodiments, can be
used to concentrate the washing fluid on the cutlery bas-
ket or other areas of any shelf to provide centralized
washing. The tubular spray element 260 can be wall-
mounted below the lower shelf 256 in an manner, and its
two ends can be supported by the side walls of the wash-
ing tank 252, extend from left to right, and are generally
transverse to the tubular spray element 258. In some
embodiments, each tubular spray element 258, 260 can
have a separate drive device, while in other embodi-
ments, some or all of the tubular spray elements 258,
260 can be mechanically connected and driven by a com-
mon drive device.
[0112] In some embodiments, the tubular spray ele-
ments 258, 260 can provide sufficient washing action and
coverage by themselves. However, in other embodi-
ments, additional tubular spray elements can also be
used, for example, the tubular spray element 262 above
the upper shelf 254 supported on one or both of the top
wall and the rear wall of the washing tank 252. In addition,
in some embodiments, additional spray arms and/or oth-
er sprayers can be used. It should also be understood
that although FIG. 12 shows ten tubular spray elements,
in other embodiments a greater or smaller number of

tubular spray elements can be used.
[0113] Next, as illustrated in Fig. 13, in some embod-
iments, it may be necessary to use the same drive device
to drive the plurality of tubular spray elements. For ex-
ample, the example dishwasher 300 may include three
drive devices 302, 304, 306 interconnected by fluid sup-
ply pipes 308, 310. The drive device 302 can directly
drive the tubular spray element 312 similar to the driver
102 illustrated in FIG. 3, and drive the additional tubular
spray element 314, which extends generally transverse
to the tubular spray element 312, and is mechanically
connected by a mechanical connection including two
gears 316, 318, and fluidly connected by a pipe 320. Sim-
ilarly, the driver 304 can directly drive the tubular spray
element 322 and the additional tubular spray element
324, which extends generally transverse to the tubular
spray element 322, and is mechanically connected by
the mechanical connection including two gears 326, 328,
and fluidly connected by the pipe 330.
[0114] In addition, the driver 306 can directly drive a
pair of tubular spray elements 332, 334 that extend along
a similar longitudinal axis and include drive gears 336,
338, respectively. The tubular spray elements 340, 342,
344, and 346 are connected to the tubular spray elements
332, 334 at an angle of about 45°. The tubular spray
elements 340, 342, 344, and 346 are mechanically con-
nected to gears 336, 338 through corresponding me-
chanical connections including gears 348, 350, 352, and
354, and fluidly connected through headers 356, 358.
[0115] It should be understood that the configuration
illustrated in FIG. 13 can be implemented at different
heights in the washing tank, for example, bottom, top,
and/or intermediate position, and can be mounted on the
shelf or the wall of the washing tank. It should also be
understood that different embodiments can support
countless variations in the direction, number, and orien-
tation of the tubular spray elements. In addition, it should
be understood that, generally speaking, the plurality of
tubular spray elements can be driven by the same drive
device, and can be provided in the washing tank, and
can extend in different directions and/or in different
planes to provide greater coverage in the washing tank.
[0116] Now referring to FIGS. 14 and 15, it should be
understood that in some embodiments of the present dis-
closure and in different planes, in addition to rotating
around its longitudinal axis, the tubular spray element
can also be rotatable, or can be moved in other ways.
For example, a dishwasher 400 is illustrated in FIG. 14,
which includes a washing tank 406 and first and second
tubular spray elements 402, 404. In addition to rotating
around its longitudinal axis, each tubular spray element
402, 404 can also rotate around a corresponding hub
408, 410 arranged at the opposite corner of the washing
tank 406. Each hub 408, 410 defines an axis of rotation
that is substantially transverse to the longitudinal axis of
the corresponding tubular spray elements 402, 404, and
is arranged near one end of the corresponding tubular
spray elements 402, 404, such that the opposite ends of
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the corresponding tubular spray elements 402, 404 move
along arc-shaped paths A1, A2, for example, to the po-
sitions 402’, 404’ illustrated in dotted lines.
[0117] It should be understood that each hub 408, 410
may include the plurality of drive devices, including a
drive device for rotating the tubular spray elements 402,
404 around their longitudinal axis, and a drive device for
rotating the tubular spray elements 402, 404 around their
transverse rotation axis. In some embodiments, the two
drive devices can also be interconnected and/or share
the same components (for example, a gear and/or a mo-
tor). In other embodiments, the drive device for rotating
around the longitudinal axis and/or the transverse axis
of rotation can be separated from the hubs 402, 404, and
is mechanically connected in an appropriate manner un-
derstood by those of ordinary skill in the art who benefit
from the present disclosure.
[0118] It should be understood that the movement of
the tubular spray element along the paths A1, A2 can
substantially cover the entire cross-section (including the
corners) of the washing tank 406, thereby minimizing the
blind area where insufficient spray occurs. In addition, it
should be understood that in order to avoid collisions
between the tubular spray elements 402, 404, the tubular
spray elements can be configured to rotate on different
planes (for example, at different heights in the washing
tank), or alternatively, the control of the position of each
tubular spray element 402, 404 along the paths A1, A2
can be coordinated to avoid collision, even if the elements
are in the same plane.
[0119] Referring now to FIG. 15, in addition to or in-
stead of the rotatable illustrated in FIG. 14, the tubular
spray element can also be movable. FIG. 15 particularly
shows a dishwasher 420, which includes a washing tank
422 and a pair of tubular spray elements 424, 426 sup-
ported by tracks 428, 430 to move approximately linearly
along the axes A3, A4 (for example, reaching the posi-
tions illustrated in the dotted lines 424’, 426’), the axes
A3, A4 are generally transverse to the longitudinal axis
of the corresponding tubular spray element 424, 426.
Each track 428, 430 can include a plurality of drive de-
vices, which include a drive device for moving the tubular
spray elements 424, 426 around their longitudinal axes,
and a drive device for moving the tubular spray elements
424, 426 along their transverse axes A3, A4. In some
embodiments, the two drive devices can also be inter-
connected and/or share the same components (for ex-
ample, a gear and/or a motor). In one example, the tracks
428, 430 can be configured to use a single motor to "roll"
the tubular spray elements 424, 426 between the corre-
sponding positions 424, 424’ and 426, 426’ like a log,
and in some cases, the valve can be configured to close
the fluid-flow at a specific rotational position (for example,
to avoid hitting the wall of the washing tank). In other
embodiments, the drive device for rotating about the lon-
gitudinal axis and/or moving along the transverse axis
can be separated from the tracks 428, 430, and is me-
chanically connected in an appropriate manner under-

stood by those of ordinary skill in the art who benefit from
the present disclosure.
[0120] Referring now to FIGS. 16 to 17, in some em-
bodiments, a deflector can be used in combination with
a tubular spray element to promote fluid diffusion and/or
prevent fluid from hitting the tub wall. For example, as
illustrated in FIG. 16, in order to achieve good fluid dis-
tribution, the deflector can have various outlines and
shapes. The dishwasher includes a shelf 440, and a plu-
rality of tubular spray elements 444 (illustrated from their
respective ends) are provided below the shelf. The de-
flectors, such as the deflector 446, 448, and 450, can be
used to deal with of fluid distribution problems associated
with having a fixed spray device. For example, the de-
flector 446 can have an angular shape and be used to
restrict fluid from being directed to the wall of the washing
tank, while the deflector 448 can have a star-shaped
cross-section, and can be used by a plurality of tubular
spray elements 444 to direct the fluid upward into the
shelf 442 or downward into the lower shelf (not shown)
in a way only through properly guiding the tubular spray
element. The deflector 450 can be planar in nature, and
can cause one tubular spray element 444 to spray up-
ward and the other tubular spray element to spray down-
ward.
[0121] In some embodiments, the deflector can be in-
tegrated into the shelf, for example, integrated into its
wire as illustrated by the deflector 446, or can be mounted
on the shelf or otherwise supported by the shelf. In ad-
dition, in some embodiments, the deflector can be mount-
ed on the wall of the washing tank as illustrated by the
deflectors 448 and 450. In addition, although the deflector
illustrated in FIGS. 16 to 17 is fixed in nature, in some
embodiments the deflector can also be movable, for ex-
ample, to redirect fluid in the plurality of directions, for
example, such as deflection as illustrated by the deflector
450, it is connected to a motor 452 capable of rotating
the deflector 450 around its longitudinal axis. For exam-
ple, in some embodiments, the orientation of the deflector
can be controllable, so that the spray fluid directed to the
deflector through the tubular spray element can be con-
trollably redirected.
[0122] It should be understood that the deflector can
use a plurality of different cross-sectional profiles, and in
particular, can be configured for specific applications. In
addition, as illustrated by the dishwasher 460 in FIG. 17
(it is a top plan view), the profile of the deflector can also
change along its length. Specifically, the dishwasher 460
includes a washing tank 462 having a plurality of tubular
spray elements 464 and a plurality of deflectors therebe-
tween, such as the deflectors 466, 468, and 470. The
deflector 466 is corrugated along its length, and the de-
flector 468 forms curved along its shape. The deflector
470 has a combination of angle and curve. As understood
by those of ordinary skill with the benefit of this disclosure,
other profiles can be used.
[0123] Referring next to FIGS. 18 to 23, although the
previous embodiments discussed herein mainly focus on
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the tubular spray element for spraying the washing fluid
(for example, the washing liquid) onto the tableware dur-
ing the washing operation of the washing cycle, in some
embodiments, the tubular spray element can also be
used to spray the pressurized air onto the tableware dur-
ing the drying operation of the washing cycle, for exam-
ple, to blow away water collected on cups and tableware
after rinsing is completed.
[0124] As illustrated by the dishwasher 480 in FIG. 18,
for example, the washing tank 482 can include upper and
lower shelves 484, 486 and a plurality of tubular spray
elements 488, 490, 492, and 494 configured as "air
knives" to spray the pressurized air during the drying op-
eration. The tubular spray elements 488, 490 can be ar-
ranged above the upper shelf 484 located on the top cor-
ner of the washing tank 482, thereby the tubular spray
elements 488, 490 can be restricted to through a rota-
tional movement of about 90°. On the other hand, the
tubular spray elements 492, 494 are arranged between
the shelves 484, 486 along the side wall of the washing
tank 482, and are restricted to through a rotational move-
ment of about 180°. In this embodiment, the tubular spray
elements 488, 490, 492, and 494 are dedicated to spray
pressurized air. Therefore, the tubular spray elements
488, 490, 492, and 494 can have hole sizes and are ap-
propriately numbered according to their respective drying
functions. In some embodiments, an additional tubular
spray element (not shown) can be used to spray the
washing liquid, while in other embodiments, other
sprayers can be used, such as wall-mounted sprayers,
spray arms, rack-mounted sprayers, etc.
[0125] Alternatively, as illustrated by the dishwasher
500 in FIG. 19, the tubular spray element may be dual-
purposed and can be used to spray washing liquid and
pressurized air for washing and drying operations in the
washing cycle. The washing tank 502 includes upper and
lower shelves 504, 506. Above the upper shelf 504 is a
pair of top tubular spray elements 508, which are config-
ured to spray downward through a rotation of about 180°.
A pair of central tubular spray elements 510 and a pair
of side wall tubular spray elements 512 are located di-
rectly below the upper shelf 504 and above the lower
shelf 506. The pair of central tubular spray elements 510
are configured for rotation of 360°, and the pair of side
wall tubular spray elements 512 are configured for rota-
tion of about 180°. A pair of lower central tubular spray
elements 514 configured for rotation of about 180° and
a pair of lower corner tubular spray elements 516 con-
figured for rotation of about 90° are located below the
lower shelf 506. In some embodiments, it should be un-
derstood that the tubular spray element can also be ar-
ranged to extend from one side to the other in the washing
tank, instead of extending from back to front, or can also
be arranged to extend in other desired orientations.
[0126] If required by a particular application, each of
the tubular spray elements 508 to 516, or at least one
subset of the tubular spray elements 508 to 516 can be
used to spray washing liquid and pressurized air singly

or in combination. In order to support this dual-use func-
tion, it may be necessary to include one or more valves
between the pump of the tubular spray element and the
dishwasher and air supply source. FIG. 20 illustrates this
arrangement, in which a three-way valve 520 selectively
connects one or two of the pump 522 and the air supply
source 524 to one or more tubular spray elements 526.
In some embodiments, the valve 520 can connect only
one of the pump 522 and the air supply source 524 to
the tubular spray element 526 at a time, while in other
embodiments, the valve 520 can be configured to coor-
dinate the flow between the pump 522 and the air supply
source 524.
[0127] FIG. 21 illustrates an alternative arrangement,
in which a pump 530 and an air supply source 532 are
connected to one or more tubular spray elements 534
through corresponding one-way valves 536, 538, so that
the pump 532 can be activated when the washing fluid
needs to be sprayed, and the air supply source can be
activated when the pressurized air needs to be sprayed.
At the same time, when this supply source is not working,
the one-way valves 536, 538 prevent backflow from oc-
curring to another supply source, and in some embodi-
ments, if necessary, the one-way valves 536, 538 also
allow the two supply sources to work at the same time.
[0128] FIG. 22 illustrates another alternative arrange-
ment, in which different subsets of tubular spray elements
540, 542 are connected to a pump 544 and an air supply
source 546, respectively. In this arrangement, each tu-
bular spray element 540, 542 can be optimized for its
respective washing/drying function, and no mixing oc-
curs between the pump 544 and the air supply source
546.
[0129] It should be understood that, as described
above, since the tubular spray elements can be closed
individually, by selectively closing some tubular spray el-
ements to reduce the amount of air required for drying,
the air pressure can be generally maintained at a higher
level. Otherwise, if all the tubular spray elements are ac-
tive at the same time during the drying operation, the
required air flow may ask for a larger capacity air pump
or fan in the air supply source in order to generate suffi-
cient air movement to forcibly move the water collected
on any tableware. Since the volume of washing liquid
that can be sprayed during the washing operation is rel-
atively large, this worry may not be so great during the
washing operation. Therefore, in some embodiments, it
may be desirable to operate a plurality of tubular spray
elements simultaneously during a washing operation,
while simultaneously operating the plurality of tubular
spray elements in sequence during the drying operation.
For example, FIG. 23 illustrates one such operation se-
quence for a dishwasher controller washing cycle, where-
by during the washing operation (block 550), the plurality
of tubular spray elements can be operated simultaneous-
ly to spray the washing liquid into the washing tank, and
during the drying operation (block 552), the same tubular
spray elements can be operated sequentially or individ-
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ually to spray the pressurized air into the washing tank,
thereby reducing the maximum amount of air that needs
to be supplied in any given situation during the drying
operation.
[0130] Referring now to FIGS. 24 to 26, although the
various embodiments discussed above partially disclose
the supply of liquid and pressurized air to one or more
tubular spray elements, those of ordinary skill will also
readily recognize that the technology discussed herein
can also be used with sprayers other than tubular spray
elements. For example, FIG. 24 illustrates a dishwasher
600, which includes a washing tank 602, a door 604, an
upper shelf 606 and a lower shelf 608. Various types of
sprayers can also be used for washing tableware in this
dishwasher, as well as to meet specific washing needs.
For example, some dishwasher designs can use rotata-
ble spray arms, for example, the middle rotatable spray
arm 610 and/or the lower rotatable spray arm 612 are
respectively arranged below the upper shelf 606 and the
lower shelf 608. Some designs can also include an upper
rotatable spray arm (not visible in FIG. 24) arranged on
the top wall of the washing tank 602. In addition, in ad-
dition to or to replace rotatable spray arms, some dish-
washer designs can include various sprayers or nozzles,
for example, various wall-mounted nozzles 614 and/or
various rack-mounted nozzles 616. Some sprayers or
nozzles can be fixed, while other sprayers or nozzles can
be rotatable, swingable, or otherwise movable to provide
different spray patterns. In addition, some sprayers or
nozzles can be configured for general coverage of the
area inside the washing tank, some sprayers or nozzles
can provide more powerful and/or concentrated sprays,
and some sprayers or nozzles can be dedicated to spe-
cific tasks (for example, spray the items in the cutlery
basket, the inside of the bottle, the surface of extremely
dirty kitchenware, etc.). In addition, in some embodi-
ments, in order to achieve the purpose of this aspect of
the present disclosure, the tubular spray element can
also be considered as a sprayer.
[0131] As illustrated in FIG. 25, and consistent with
some embodiments of the present disclosure, these
types of sprayers (collectively denoted by 620) can also
be connected to a liquid supply source 622 (for example,
a pump) and an air supply source 624 through a hydraulic
circuit 626. The hydraulic circuit 626 can spray the liquid
(for example, washing liquid) and the pressurized air onto
the tableware in the washing pipe through a sprayer. The
hydraulic circuit 626 can include one or more supply
pipes, ducts, diverters, etc., and one or more valves, for
example, any of the various types of valves discussed
above, including one-way valves and various valves that
can be controlled by the controller 628. The controller
628 can also control either the liquid supply source 622
or the air supply source 624 (electrical connections are
illustrated by dotted lines). The hydraulic circuit 626 can
also be partially integrated into any one of the liquid sup-
ply source 622, the air supply source 624, and/or one or
more sprayers 620. In some embodiments, the hydraulic

circuit cab be configured to inject the pressurized air from
the air supply source 624 into the liquid-flow from the
liquid supply source 622, although the present disclosure
is not limited thereto. In addition, the hydraulic circuit can
include many of the various arrangements discussed
above in connection with FIGS. 20 to 23. It should also
be understood that the hydraulic circuit 626 can also de-
liver fluid to only part of the sprayer 620 and/or simulta-
neously deliver different fluid compositions to different
sprayers or combinations of sprayers, and some addi-
tional sprayers in the dishwasher 600 can also be com-
pletely independent of the hydraulic circuit 626.
[0132] In some embodiments, the controller 628 can
control the liquid supply source 622, the air supply source
624, the clutch 737, the air compressor 740, one or more
motors (for example, a single motor of the liquid/air supply
source), and/or the hydraulic circuit 626 to selectively
spray liquid or pressurized air through the sprayer 620,
that is, to spray the liquid through the liquid supply 622
or the pressurized air through the air supply 624, but not
both at the same time. For example, as described above,
it may be necessary to use the sprayer to spray liquid
from the liquid supply source 622 during the washing
operation of the washing cycle, while spraying the pres-
surized air from the air supply source 624 during the dry-
ing operation of the washing cycle.
[0133] In addition, in some embodiments, the control-
ler 628 can control the liquid supply source 622, the air
supply source 624, and/or the hydraulic circuit 626 to
simultaneously spray the liquid and the pressurized air
through the sprayer 620, that is, substantially simultane-
ously spray the liquid from the liquid supply source 622
and the pressurized air from the air supply source 624.
In some embodiments, this can effectively aerate the
washing liquid, and in some embodiments, it can reduce
water consumption. In addition, in some embodiments,
this can allow the mechanical action of the sprayer to be
changed or controlled.
[0134] The control of the controller 628 can include the
control of the hydraulic circuit 626, for example, by open-
ing or closing one or more valves, by changing the posi-
tion of a mixing valve or variable valve, by changing the
fluid path between two different end points, etc. The con-
troller 628 can also include the control of either the liquid
supply source 622 or the air supply source 624, for ex-
ample, by opening or closing any of the supply sources
622, 624 (for example, disengaging or engaging one or
more clutches, changing the rotation of one or more mo-
tor shafts, different control of the one or more motors,
turning the motors on or off), by changing the pressure
or flow rate of any supply source 622, 624, or changing
some other parameters of any supply source 622, 624
(for example, if supported, temperature, introduction of
additives, pressure, etc.). It should also be understood
that in some embodiments, such as the use of the one-
way valve as disclosed in FIG. 21, the hydraulic circuit
can be completely passive, and therefore the controller
628 cannot support the control of any components of the
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hydraulic circuit 626.
[0135] In some embodiments, it may also be desirable
to supply the liquid and the pressurized air at the same
time to dynamically change the ratio of liquid and pres-
surized air supplied to the sprayer, for example, to control
the mechanical action of the sprayer. For example, as
illustrated in FIG. 26, the controller 628 can be configured
to dynamically change the ratio of liquid and air when
simultaneously supplying the liquid and the pressurized
air to one or more sprayers (block 640) to control the
output of one or more sprayers (block 642). Such chang-
es can include, for example, temporarily opening or clos-
ing the liquid and/or air supply and/or valves connected
to it to communicate alternate liquid and/or pressurized
air, change the mixing valve to change the ratio of the
delivered liquid and pressurized air, change the output,
flow rate and/or pressure of one or two of the supply
sources 622, 624, or other methods that can be under-
stood by those of ordinary skill in the art. For example,
in some cases, it may be necessary to inject the pressu-
rized air into the washing liquid stream to make the
sprayer produce a higher speed washing liquid.
[0136] Although a plurality of actuators can be used
with the embodiments of the water flow supply source
and the air supply source, in some embodiments, devices
such as, but not limited to, dishwasher 700 can include
a liquid supply source 722 and an air supply source 724
having a single actuator (For example, motor). A single
motor 730 can selectively operate air and/or water sup-
plied to one or more sprayers 720 (for example, the same
or different sprayers). The single motor 730 can operate
the air pump 725 of the air supply source and/or the water
pump 723 of the water flow supply source to selectively
operate water (for example, circulating water, recirculat-
ing water, and in some cases, such as detergent, rinsing
agent and additional components of other additives), air
or a combination of them are operated on one or more
sprayers. The single motor 730 can also be used with
the water pump 723, or drive an additional water pump
to drain the contents of the washing tank during one or
more dishwashing cycles. It should be understood that
the single motor of the air supply source and the water
flow supply source can be in fluid communication with
the plurality of devices in the dishwasher or the equip-
ment, and is not limited to one or more sprayers. For
example, other devices or functions in the equipment or
dishwashers can include drying structures, materials, ad-
ditives, filters or similar devices located in one or more
chambers or air channels, ventilation, cooling/heating,
recirculating air/water, drainage, etc. For example, the
air can be conditioned by heating, cooling and/or dehu-
midification. In addition, for example, materials can be
used for air conditioning, such as but not limited to metal
shelf structure, zeolite, and lithium chloride, etc. In addi-
tion, for example, a single motor of the air supply source
and the water flow supply source can be used for laundry
applications.
[0137] The water pump 723 and the air pump 725 can

form multiple configurations or configurations with a sin-
gle or common motor 730. In an embodiment illustrated
in FIGS. 27 and 30, the water pump 723 and the air pump
or blower 725 can be arranged at opposite ends 732, 734
of the motor 730, and connected to one or more shafts
736 protruding outwardly therefrom. In another embodi-
ment illustrated in FIG. 28, the water pump 723 and the
air pump 725 are arranged at the same end or side 732
of the motor 730, and are connected to one or more shafts
736 extending outwardly therefrom. In an embodiment
illustrated in FIG. 28, the water pump 723 can be placed
between the air pump 725 and the motor 730. Or, in some
embodiments, as illustrated in FIG. 29, the air pump 725
can be arranged between the water pump 723 and the
motor 730. In addition, in some embodiments, the air
pump can be installed around the circumference of the
water pump. In various embodiments, the motor can be
electric. Moreover, in some embodiments, the motor can
be a variable speed or fixed speed motor.
[0138] In some embodiments, one or more air pumps
725 and one or more water pumps 723 can be operated
together with the common motor 730 in various methods
and ways to operate separately or together. The one or
more clutches or connectors 737 can be used to start or
stop the air pump 725 and/or the water pump 723. The
one or more clutches 737 can be independently or col-
lectively operated electronically and/or magnetically dur-
ing one or more cycles. For example, in the embodiment
illustrated in FIG. 28, one or more clutches 737 can be
arranged between the air pump 725 and the water pump
723 to operate the two pumps independently and/or si-
multaneously. In addition, in some embodiments, one or
more one-way bearings 739 can be used to start/stop
the air pump 725 and/or the water pump 723. For exam-
ple, in an embodiment illustrated in FIG. 30, a one-way
bearing 739 is used, which allows the drive shaft 736 to
rotate clockwise to operate the water pump 723, and
counterclockwise rotation of the drive shaft 736 can op-
erate the air pump 725. In addition, in one or more cycles,
the air pump 725 and the water pump 723 can rotate in
the same direction or opposite directions. In addition, in
some embodiments, both the air pump and the water
pump can be operated substantially simultaneously in a
plurality of cycles (for example, when connectors, clutch-
es, and/or one-way bearings are not used or are used).
Furthermore, for example, when aeration is used during
one or more washing cycles, both the air pump and the
water pump can be used simultaneously. In other exam-
ples, when drying and draining the water in the washing
tank are performed simultaneously, the air pump and the
water pump can be used together.
[0139] In addition, in some embodiments, the air com-
pressor 740 can be used in the dishwasher 700. If an air
compressor 740 is used, it can be in fluid communication
with the air supply source, the hydraulic circuit, and/or
the controller, thereby compressing the air separately
supplied to one or more sprayers, and/or compressing
the air mixed with water supplied to one or more sprayers.
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As illustrated in an embodiment in FIG. 30, during one
or more dishwashing cycles, the air compressor 740 can
be in fluid communication with at least the air pump 725
to inject air with or without water/additives in one or more
sprayers within one or more desired pressures or pres-
sure ranges.
[0140] As illustrated in FIG. 31, consistent with some
embodiments of the present disclosure, these different
types of sprayers (collectively denoted by 620) can also
be connected to one or two of a liquid supply source 722
(for example, a pump) and a air supply source 724 via a
single motor 730 through a hydraulic circuit 726. The hy-
draulic circuit 726 causes one or two of the liquid (for
example, washing liquid) and the pressurized air to be
sprayed onto the tableware in the washing pipe via the
sprayer. The hydraulic circuit 726 can include one or
more supply pipes, conduits, diverters, etc., and one or
more valves, for example, any of the various types of
valves discussed above, including one-way valves and
various valves that can be controlled by the controller
728, the controller 728 can also control either the liquid
supply source 722 or the air supply source 724 (electrical
connections are represented by dotted lines). The con-
troller can operate the air compressor 740 to pressurize
air or a combination of air and washing liquid. Part of the
hydraulic circuit 726 can also be integrated into any one
of the liquid supply source 722, the air supply source 724,
the motor 730, and/or one or more sprayers 720. In some
embodiments, the hydraulic circuit can be configured to
inject the pressurized air from the air supply source 724
into the liquid-flow from the liquid supply source 722, but
the present disclosure is not limited to this. In addition,
the hydraulic circuit 726 can include many of the various
arrangements discussed above in combination with
FIGS. 20 to 23. It should also be understood that the
hydraulic circuit 726 can also deliver fluid to only a part
of the sprayer 720 and/or simultaneously deliver different
fluid compositions to different sprayers or combinations
of sprayers, and some additional sprayers in the dish-
washer 700 can be completely independent of the hy-
draulic circuit 726.
[0141] According to the invention, the controller 728
controls the liquid supply source 722, the air supply
source 724 and can control the clutch 737, the air com-
pressor 740, one or more motors (for example, a single
motor 730 for the liquid/air supply source), and/ or the
hydraulic circuit 726 to selectively spray the liquid or the
pressurized air through the sprayer 720, that is, spray
liquid from the liquid supply source 722 or spray pressu-
rized air from the air supply source 724, but not both at
the same time. In addition, for example, different sprayers
may spray air only, liquid only, or liquid and air. For ex-
ample, as described above, it may be necessary to use
the sprayer to spray the liquid from the liquid supply
source 722 during the washing operation of the washing
cycle, while spraying the pressurized air from the air sup-
ply source 724 during the drying operation of the washing
cycle.

Claims

1. A dishwasher (10, 250, 300, 400, 420, 460, 480, 500,
600, 700), comprising:

a washing tank (16, 90, 250, 252, 406, 422, 462,
482, 502, 602);
one or more sprayers (620, 720) arranged in the
washing tank (16, 90, 250, 252, 406, 422, 462,
482, 502, 602);
a liquid supply source (622, 722) and an air sup-
ply source (524, 532, 546, 624, a controller (30,
112, 224, 628, 728) that is connected to the liquid
supply source (622, 722) at and the air supply
source (524, 532, 546, 624),
characterized in that, 724), the liquid supply
source (622, 722) and the air supply source
(524, 532, 546, 624, 724) have a single motor
(730) and are operated by the single motor
(730),
wherein the liquid supply source (622, 722) in-
cludes a water pump (723), the water pump
(723) is driven by the single motor (730), the
water pump (723) is in a fluid communication
with the one or more sprayers (620, 720), and
the water pump (723) is configured to supply a
liquid to the one or more sprayers (620, 720), in
order to spray the liquid to tableware arranged
in the washing tank (16, 90, 250, 252, 406, 422,
462, 482, 502, 602); and
wherein the air supply source (524, 532, 546,
624, 724) includes an air pump (725), the air
pump (725) is driven by the single motor (730),
the air pump (725) is in a fluid communication
with the one or more sprayers (620, 720), and
the air pump (725) is configured to supply a pres-
surized air to the one or more sprayers (620,
720), in order to spray the pressurized air to the
tableware arranged in the washing tank (16, 90,
250, 252, 406, 422, 462, 482, 502, 602).

2. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 1, wherein the air
pump (725) and the water pump (723) are mounted
at opposite ends (732, 734) of the single motor (730),
or the air pump (725) and the water pump (723) are
mounted at an end (732) of the single motor (730);
or, wherein the water pump (723) is arranged be-
tween the air pump (725) and the single motor (730),
or the air pump (725) is arranged between the water
pump (723) and the single motor (730); and/or
wherein the single motor (730) includes one or more
clutches (737), the one or more clutches (737) op-
eratively engages at least either the water pump
(723) or the air pump (725); and/or wherein the air
supply source (524, 532, 546, 624, 724) further in-
cludes at least an air compressor (740), the at least
one air compressor (740) is in a fluid communication
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with the one or more sprayers (620, 720).

3. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 1 or 2, further com-
prising a hydraulic circuit (726), the hydraulic circuit
(726) connecting among the liquid supply source
(622, 722), the air supply source (524, 532, 546, 624,
724), and the one or more sprayers (620, 720);

wherein the hydraulic circuit (726) preferably in-
cludes a first check valve and a second check
valve, the first check valve preferably is config-
ured to restrict the liquid from flowing back to
the air supply source (524, 532, 546, 624, 724),
and the second check valve preferably is con-
figured to restrict the pressurized air from flowing
back to the liquid supply source (622, 722); or
wherein the hydraulic circuit (726) preferably in-
cludes a valve, the valve is configured to selec-
tively connect the one or more sprayers (620,
720) to both the liquid supply source (622, 722)
and the air supply source (524, 532, 546, 624,
724).

4. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 3, wherein the one
or more sprayers (620, 720) includes a first sprayer
and a second sprayer; the dishwasher (10, 250, 300,
400, 420, 460, 480, 500, 600, 700) further includes
a first valve and a second valve; the first valve and
the second valve are respectively connected to the
first sprayer and the second sprayer, in order to con-
trol a fluid flowing to the first sprayer and the second
sprayer; and/or
wherein the controller (30, 112, 224, 628, 728) pref-
erably is configured to control the liquid supply
source (622, 722), the air supply source (524, 532,
546, 624, 724) and/or the hydraulic circuit (726) to
selectively spray the liquid or the pressurized air
through the one or more sprayers (620, 720).

5. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 4, wherein the con-
troller (30, 112, 224, 628, 728) is configured to control
the liquid supply source (622, 722), the air supply
source (524, 532, 546, 624, 724) and/or the hydraulic
circuit (726) to spray the liquid through the one or
more sprayers (620, 720) during a washing operation
of a washing cycle, and to control the liquid supply
source (622, 722), the air supply source (524, 532,
546, 624, 724) and/or the hydraulic circuit (726) to
spray the pressurized air through the one or more
sprayers (620, 720) during a drying operation of the
washing cycle; and/or
wherein the controller (30, 112, 223, 628, 728) is
configured to control the liquid supply source (622,
722), the air supply source (524, 532, 546, 624, 724)
and/or the hydraulic circuit (726) to simultaneously

spray the liquid and the pressurized air through the
one or more sprayers (620, 720).

6. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to any one of claims 1 to
5, further comprising one or more additional sprayers
(620, 720) arranged in the washing tank (16, 90, 250,
252, 406, 422, 462, 482, 502, 602), the additional
sprayer (620, 720) is connected in a fluid communi-
cation with only either the liquid supply source (622,
722) or the air supply source (524, 532, 546, 624,
724); and/or wherein the single motor (730) includes
one or more one-way bearings (739), the one or more
one-way bearings (739) operatively engages at least
either the water pump (723) or the air pump (725).

7. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to any one of claims 1 to
3, further comprising a drive device (102, 142, 218,
232, 302, 304, 306) configured to drive the sprayer
(620, 720), wherein the drive device (102, 142, 218,
232, 302, 304, 306) includes:

a mounting housing (103);
a transmission assembly (101) arranged in the
mounting housing (103); and
a drive motor (116), a drive shaft of the drive
motor (116) being connected to the transmission
assembly (101), the transmission assembly
(101) being connected to the sprayer (620, 720);
wherein the transmission assembly (101) pref-
erably includes a driving gear (118) being con-
nected to the drive motor (116) and preferably
includes a driven gear (120) being connected to
the driving gear (118), the driven gear (120) pref-
erably is connected to the sprayer (620, 720);
wherein the driven gear (120) preferably in-
cludes a first driven gear (221) and a second
driven gear (223), the first driven gear (221) and
the second driven gear (223) preferably mesh
with two sides of the driving gear (118), the first
driven gear (221) and the second driven gear
(223) preferably are symmetrically distributed
on the two sides of the driving gear (118);
the one or more sprayers (620, 720) includes a
first sprayer and a second sprayer, the first driv-
en gear (221) is connected to the first sprayer,
and the second driven gear (223) is connected
to the second sprayer;
wherein the first driven gear (221) preferably is
provided with a first limiting tooth (221a), while
the second driven gear (223) preferably is pro-
vided with a second limiting tooth (223a); the
first limiting tooth (221a) preferably is configured
to limit a limit position of a counterclockwise ro-
tation of the driving gear (118); the second lim-
iting tooth preferably is configured to limit a limit
position of a clockwise rotation of the driving
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gear (118); and/or
wherein the transmission assembly (101) pref-
erably further includes a connecting rod (119),
the driven gear (120) preferably includes a first
driven gear (221) and a second driven gear
(223), the driving gear (118), the first driven gear
(221), the connecting rod (119), and the second
driven gear (223) preferably are in a transmis-
sion connection in sequence;
the one or more sprayers (620, 720) includes a
first sprayer and a second sprayer, the first driv-
en gear (221) is connected to the first sprayer,
and the second driven gear (223) is connected
to the second sprayer.

8. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 7, wherein the
sprayer (620, 720) is a tubular spray element (100,
144, 200, 210, 230), the drive device (102, 142, 218,
232, 302, 304, 306) is configured to drive the tubular
spray element (100, 144, 200, 210, 230) to rotate
around an axis of the tubular spray element (100,
144, 200, 210, 230), wherein the transmission as-
sembly (101) preferably is provided with a transmis-
sion part, a transmission end of the tubular spray
element (100, 144, 200, 210, 230) preferably is pro-
vided with a mating part, the mating part is in a trans-
mission connection with the transmission part.

9. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to any one of claims 1 to
8, wherein an outer wall of the washing tank (16, 90,
250, 252, 406, 422, 462, 482, 502, 602) is provided
with a plurality of fixing members (15, 19), the mount-
ing housing (103) is provided with connecting mem-
bers (121, 123) configured to be fixed with the fixing
members (15, 19), the connecting members (121,
123) are fitted and fixed with the fixing members (15,
19);

wherein the fixing members (15, 19) preferably
include a first fixing member (19) and a second
fixing member (15), the first fixing member (19)
and the second fixing member (15) are arranged
at an interval in a first direction, a plurality of the
first fixing members (19) and a plurality of the
second fixing members (15) are both arranged
at an interval in the second direction;
the connecting member (121, 123) includes a
first connecting member (121) and a second
connecting member (123), the first connecting
member (121) and the second connecting mem-
ber (123) are arranged at an interval in the first
direction, a plurality of the first connecting mem-
bers (121) and a plurality of the second connect-
ing members (123) are both arranged at an in-
terval in the second direction;
the first direction is perpendicular to the second

direction;
wherein the first fixing member (19) preferably
is provided with a mounting groove extending
through the first fixing member (19) in the first
direction; the first connecting member (121) is
provided with a guide portion (121a) protruding
and extending along the first direction; the guide
portion (121a) is configured to be fitted and in-
serted into the mounting groove.

10. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to one of claims 1 to 9,
comprising:

one or more first sprayers arranged in the wash-
ing tank (16, 90, 250, 252, 406, 422, 462, 482,
502, 602),
one or more second sprayers arranged in the
washing tank (16, 90, 250, 252, 406, 422, 462,
482, 502, 602),
wherein the water pump (723) is in a fluid com-
munication with the one or more first sprayers,
and the water pump (723) is configured to supply
a liquid to the one or more first sprayers, in order
to spray the liquid to a tableware arranged in the
washing tank (16, 90, 250, 252, 406, 422, 462,
482, 502, 602);
wherein the air pump (725) is in a fluid commu-
nication with the one or more second sprayers,
and the air pump (725) is configured to supply
a pressurized air to the one or more second
sprayers, in order to spray the pressurized air
to the tableware arranged in the washing tank
(16, 90, 250, 252, 406, 422, 462, 482, 502, 602);
and
a hydraulic circuit (726) in a fluid communication
with the one or more first sprayers and/or the
one or more second sprayers, and the hydraulic
circuit (726) is configured to supply the liquid
and the pressurized air from the water pump
(723) and/or the air pump (725) driven by the
single motor (730).

11. The dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) according to claim 10, further com-
prising a drive device (102, 142, 218, 232, 302, 304,
306), wherein the drive device (102, 142, 218, 232,
302, 304, 306) includes:

a mounting housing (103), a transmission as-
sembly (101) and a drive motor (116),
the transmission assembly (101) is arranged in
the mounting housing (103),
the drive motor (116) has a drive shaft connect-
ed to the transmission assembly (101), the
transmission assembly (101) is connected to the
first sprayer and the second sprayer;
wherein the transmission assembly (101) pref-
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erably includes a driving gear (118) connected
to the single motor (730) and a driven gear (120)
connected to the driving gear (118), the driven
gear (120) preferably includes a first driven gear
(221) and a second driven gear (223), the first
driven gear (221) and the second driven gear
(223) preferably are configured to mesh with two
sides of the driving gear (118), the first driven
gear (221) and the second driven gear (223)
preferably are symmetrically distributed on the
two sides of the driving gear (118);
the first driven gear (221) preferably is connect-
ed to the first sprayer, the second driven gear
(223) preferably is connected to the second
sprayer.

12. A method for operating a dishwasher (10, 250, 300,
400, 420, 460, 480, 500, 600, 700) according to one
of claims 1 to 11, comprising:

operating the single motor (730) to drive the air
pump (725) and the water pump (723);
supplying a liquid to one or more sprayers (620,
720) arranged in the washing tank (16, 90, 250,
252, 406, 422, 462, 482, 502, 602) of the dish-
washer (10, 250, 300, 400, 420, 460, 480, 500,
600, 700) through the water pump (723) of the
dishwasher (10, 250, 300, 400, 420, 460, 480,
500, 600, 700), in order to spray the liquid onto
tableware arranged in the washing tank (16, 90,
250, 252, 406, 422, 462, 482, 502, 602); and
supplying a pressurized air to the one or more
sprayers (620, 720) through the air pump (725)
of the dishwasher (10, 250, 300, 400, 420, 460,
480, 500, 600, 700), in order to spray the pres-
surized air onto the tableware arranged in the
washing tank (16, 90, 250, 252, 406, 422, 462,
482, 502, 602).

13. The method according to claim 12, wherein the liquid
and the pressurized air are supplied simultaneously;
and/or, wherein supplying the pressurized air in-
cludes injecting the pressurized air into the liquid
supplied by the water pump (723).

14. The method according to claim 12, wherein the liquid
and the pressurized air are supplied asynchronous-
ly.

15. The method according to claim 12 or 14, wherein the
supply of the liquid is performed during a washing
operation of a washing cycle, and the supply of the
pressurized air is performed during a drying opera-
tion of the washing cycle.

Patentansprüche

1. Eine Geschirrspülmaschine (10, 250, 300, 400, 420,
460, 480, 500, 600, 700), umfassend:

einen Spülraum (16, 90, 250, 252, 406, 422,
462, 482, 502, 602);
eine oder mehrere Sprühvorrichtungen (620,
720), die in dem Spülraum (16, 90, 250, 252,
406, 422, 462, 482, 502, 602) angeordnet sind;
eine Flüssigkeitszufuhrquelle (622, 722) und ei-
ne Luftzufuhrquelle (524, 532, 546, 624), eine
Steuerung (30, 112, 224, 628, 728), die mit der
Flüssigkeitszufuhrquelle (622, 722) und der
Luftzufuhrquelle (524, 532, 546, 624) verbun-
den ist,
dadurch gekennzeichnet, dass
die Flüssigkeitszufuhrquelle (622, 722) und die
Luftzufuhrquelle (524, 532, 546, 624, 724) einen
Einzelmotor (730) aufweisen und von dem Ein-
zelmotor (730) betrieben werden,
wobei die Flüssigkeitszufuhrquelle (622, 722)
eine Wasserpumpe (723) beinhaltet, die Was-
serpumpe (723) von dem Einzelmotor (730) an-
getrieben wird, die Wasserpumpe (723) in einer
Fluidverbindung mit der einen oder den mehre-
ren Sprühvorrichtungen (620, 720) steht, und
die Wasserpumpe (723) so konfiguriert ist, dass
sie der einen oder den mehreren Sprühvorrich-
tungen (620, 720) eine Flüssigkeit zuführt, um
die Flüssigkeit auf in dem Spülraum (16, 90, 250,
252, 406, 422, 462, 482, 502, 602) angeordne-
tes Geschirr zu sprühen; und
wobei die Luftzufuhrquelle (524, 532, 546, 624,
724) eine Luftpumpe (725) beinhaltet, die Luft-
pumpe (725) von dem Einzelmotor (730) ange-
trieben wird, die Luftpumpe (725) in einer Fluid-
verbindung mit der einen oder den mehreren
Sprühvorrichtungen (620, 720) steht, und die
Luftpumpe (725) so konfiguriert ist, dass sie eine
Druckluft der einen oder den mehreren Sprüh-
vorrichtungen (620, 720) zuführt, um die Druck-
luft auf das in dem Spülraum (16, 90, 250, 252,
406, 422, 462, 482, 502, 602) angeordnete Ge-
schirr zu sprühen.

2. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 1, wobei die
Luftpumpe (725) und die Wasserpumpe (723) an ge-
genüberliegenden Enden (732, 734) des Einzelmo-
tors (730) montiert sind, oder die Luftpumpe (725)
und die Wasserpumpe (723) an einem Ende (732)
des Einzelmotors (730) montiert sind; oder wobei die
Wasserpumpe (723) zwischen der Luftpumpe (725)
und dem Einzelmotor (730) angeordnet ist, oder die
Luftpumpe (725) zwischen der Wasserpumpe (723)
und dem Einzelmotor (730) angeordnet ist; und/oder
wobei der Einzelmotor (730) eine oder mehrere
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Kupplungen (737) beinhaltet, die eine oder die meh-
reren Kupplungen (737) mindestens entweder mit
der Wasserpumpe (723) oder der Luftpumpe (725)
in Wirkverbindung stehen; und/oder wobei die Luft-
zufuhrquelle (524, 532, 546, 624, 724) ferner min-
destens einen Luftkompressor (740) beinhaltet, der
mindestens eine Luftkompressor (740) in einer Flu-
idverbindung mit der einen oder den mehreren
Sprühvorrichtungen (620, 720) steht.

3. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 1 oder 2, ferner
umfassend einen Hydraulikkreis (726), wobei der
Hydraulikkreis (726) die Flüssigkeitszufuhrquelle
(622, 722), die Luftzufuhrquelle (524, 532, 546, 624,
724) und die eine oder die mehreren Sprühvorrich-
tungen (620, 720) miteinander verbindet;

wobei der Hydraulikkreis (726) vorzugsweise
ein erstes Rückschlagventil und ein zweites
Rückschlagventil beinhaltet, das erste Rück-
schlagventil vorzugsweise so konfiguriert ist,
dass es das Zurückströmen der Flüssigkeit zur
Luftzufuhrquelle (524, 532, 546, 624, 724) dros-
selt, und das zweite Rückschlagventil vorzugs-
weise so konfiguriert ist, dass es das Zurück-
strömen der Druckluft zur Flüssigkeitszufuhr-
quelle (622, 722) drosselt; oder
wobei der Hydraulikkreis (726) vorzugsweise
ein Ventil beinhaltet, das Ventil so konfiguriert
ist, dass es die eine oder die mehreren Sprüh-
vorrichtungen (620, 720) selektiv sowohl mit der
Flüssigkeitszufuhrquelle (622, 722) als auch mit
der Luftzufuhrquelle (524, 532, 546, 624, 724)
verbindet.

4. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 3, wobei die
eine oder die mehreren Sprühvorrichtungen (620,
720) eine erste Sprühvorrichtung und eine zweite
Sprühvorrichtung beinhalten; die Geschirrspülma-
schine (10, 250, 300, 400, 420, 460, 480, 500, 600,
700) ferner ein erstes Ventil und ein zweites Ventil
beinhaltet; das erste Ventil und das zweite Ventil je-
weils mit der ersten Sprühvorrichtung und der zwei-
ten Sprühvorrichtung verbunden sind, um ein zu der
ersten Sprühvorrichtung und der zweiten Sprühvor-
richtung strömendes Fluid zu steuern; und/oder
wobei die Steuerung (30, 112, 224, 628, 728) vor-
zugsweise so konfiguriert ist, dass sie die Flüssig-
keitszufuhrquelle (622, 722), die Luftzufuhrquelle
(524, 532, 546, 624, 724) und/oder den Hydraulik-
kreis (726) steuert, um die Flüssigkeit oder die
Druckluft selektiv durch die eine oder die mehreren
Sprühvorrichtungen (620, 720) zu sprühen.

5. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 4, wobei die

Steuerung (30, 112, 224, 628, 728) so konfiguriert
ist, dass sie die Flüssigkeitszufuhrquelle (622, 722),
die Luftzufuhrquelle (524, 532, 546, 624, 724)
und/oder den Hydraulikkreis (726) steuert, um die
Flüssigkeit während eines Spülvorgangs eines Spül-
zyklus durch die eine oder die mehreren Sprühvor-
richtungen (620, 720) zu sprühen, und die Flüssig-
keitszufuhrquelle (622, 722), die Luftzufuhrquelle
(524, 532, 546, 624, 724) und/oder den Hydraulik-
kreis (726) zu steuern, um die Druckluft während ei-
nes Trocknungsvorgangs des Spülzyklus durch die
eine oder die mehreren Sprühvorrichtungen (620,
720) zu sprühen; und/oder wobei die Steuerung (30,
112, 223, 628, 728) so konfiguriert ist, dass sie die
Flüssigkeitszufuhrquelle (622, 722), die Luftzufuhr-
quelle (524, 532, 546, 624, 724) und/oder den Hy-
draulikkreis (726) steuert, um die Flüssigkeit und die
Druckluft gleichzeitig durch die eine oder die meh-
reren Sprühvorrichtungen (620, 720) zu sprühen.

6. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß einem der Ansprüche 1
bis 5, ferner umfassend eine oder mehrere zusätz-
liche Sprühvorrichtungen (620, 720), die im Spül-
raum (16, 90, 250, 252, 406, 422, 462, 482, 502,
602) angeordnet sind, wobei die zusätzliche Sprüh-
vorrichtung (620, 720) in einer Fluidverbindung mit
nur entweder der Flüssigkeitszufuhrquelle (622,
722) oder der Luftzufuhrquelle (524, 532, 546, 624,
724) verbunden ist; und/oder wobei der Einzelmotor
(730) ein oder mehrere Einweglager (739) beinhal-
tet, wobei das eine oder die mehreren Einweglager
(739) zumindest entweder mit der Wasserpumpe
(723) oder der Luftpumpe (725) in Wirkverbindung
stehen.

7. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß einem der Ansprüche 1
bis 3, ferner umfassend eine Antriebsvorrichtung
(102, 142, 218, 232, 302, 304, 306), die so konfigu-
riert ist, dass sie die Sprühvorrichtung (620, 720) an-
treibt, wobei die Antriebsvorrichtung (102, 142, 218,
232, 302, 304, 306) Folgendes beinhaltet:

ein Montagegehäuse (103);
eine in dem Montagegehäuse (103) angeordne-
te Getriebeanordnung (101); und
einen Antriebsmotor (116), wobei eine Antriebs-
welle des Antriebsmotors (116) mit der Getrie-
beanordnung (101) verbunden ist, wobei die
Getriebeanordnung (101) mit der Sprühvorrich-
tung (620, 720) verbunden ist; wobei die Getrie-
beanordnung (101) vorzugsweise ein Antriebs-
zahnrad (118) beinhaltet, das mit dem Antriebs-
motor (116) verbunden ist, und vorzugsweise
ein Abtriebszahnrad (120) beinhaltet, das mit
dem Antriebszahnrad (118) verbunden ist, wo-
bei das Abtriebszahnrad (120) vorzugsweise mit
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der Sprühvorrichtung (620, 720) verbunden ist;
wobei das Abtriebszahnrad (120) vorzugsweise
ein erstes Abtriebszahnrad (221) und ein zwei-
tes Abtriebszahnrad (223) beinhaltet, das erste
Abtriebszahnrad (221) und das zweite Abtriebs-
zahnrad (223) vorzugsweise mit zwei Seiten des
Antriebszahnrads (118) kämmen, das erste Ab-
triebszahnrad (221) und das zweite Abtriebs-
zahnrad (223) vorzugsweise symmetrisch auf
den beiden Seiten des Antriebszahnrads (118)
verteilt sind;
die eine oder die mehreren Sprühvorrichtungen
(620, 720) eine erste Sprühvorrichtung und eine
zweite Sprühvorrichtung beinhalten, das erste
Abtriebszahnrad (221) mit der ersten Sprühvor-
richtung verbunden ist und das zweite Abtriebs-
zahnrad (223) mit der zweiten Sprühvorrichtung
verbunden ist;
wobei das erste Abtriebszahnrad (221) vorzugs-
weise mit einem ersten Begrenzungszahn
(221a) versehen ist, während das zweite Ab-
triebszahnrad (223) vorzugsweise mit einem
zweiten Begrenzungszahn (223a) versehen ist;
der erste Begrenzungszahn (221a) vorzugswei-
se so konfiguriert ist, dass er eine Grenzposition
einer Drehung des Antriebszahnrads (118) ge-
gen den Uhrzeigersinn begrenzt; der zweite Be-
grenzungszahn vorzugsweise so konfiguriert
ist, dass er eine Grenzposition einer Drehung
des Antriebszahnrads (118) im Uhrzeigersinn
begrenzt; und/oder wobei die Getriebeanord-
nung (101) ferner vorzugsweise eine Pleuel-
stange (119) beinhaltet, das Abtriebszahnrad
(120) vorzugsweise ein erstes Abtriebszahnrad
(221) und ein zweites Abtriebszahnrad (223) be-
inhaltet, das Antriebszahnrad (118), das erste
Abtriebszahnrad (221), die Pleuelstange (119)
und das zweite Abtriebszahnrad (223) vorzugs-
weise nacheinander in einer Getriebeverbin-
dung stehen;
die eine oder mehrere Sprühvorrichtungen (620,
720) eine erste Sprühvorrichtung und eine zwei-
te Sprühvorrichtung beinhalten, das erste Ab-
triebszahnrad (221) mit der ersten Sprühvorrich-
tung verbunden ist und das zweite Abtriebs-
zahnrad (223) mit der zweiten Sprühvorrichtung
verbunden ist.

8. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 7, wobei die
Sprühvorrichtung (620, 720) ein rohrförmiges Sprüh-
element (100, 144, 200, 210, 230) ist, die Antriebs-
vorrichtung (102, 142, 218, 232, 302, 304, 306) so
konfiguriert ist, dass sie das rohrförmige Sprühele-
ment (100, 144, 200, 210, 230) antreibt, sich um eine
Achse des rohrförmigen Sprühelements (100, 144,
200, 210, 230) zu drehen,
wobei die Getriebeanordnung (101) vorzugsweise

mit einem Getriebeteil versehen ist, ein Getriebeen-
de des rohrförmigen Sprühelements (100, 144, 200,
210, 230) vorzugsweise mit einem Fügepartner ver-
sehen ist, wobei der Fügepartner in einer Getriebe-
verbindung mit dem Getriebeteil steht.

9. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß einem der Ansprüche 1
bis 8, wobei eine Außenwand des Spülraums (16,
90, 250, 252, 406, 422, 462, 482, 502, 602) mit einer
Vielzahl von Befestigungselementen (15, 19) verse-
hen ist, das Montagegehäuse (103) mit Verbin-
dungselementen (121, 123) versehen ist, die so kon-
figuriert sind, dass sie mit den Befestigungselemen-
ten (15, 19) befestigt werden, und die Verbindungs-
elemente (121, 123) in die Befestigungselemente
(15, 19) eingepasst und mit diesen befestigt werden;

wobei die Befestigungselemente (15, 19) vor-
zugsweise ein erstes Befestigungselement (19)
und ein zweites Befestigungselement (15) be-
inhalten, das erste Befestigungselement (19)
und das zweite Befestigungselement (15) in ei-
nem Abstand in einer ersten Richtung angeord-
net sind, eine Vielzahl der ersten Befestigungs-
elemente (19) und eine Vielzahl der zweiten Be-
festigungselemente (15) beide in einem Ab-
stand in der zweiten Richtung angeordnet sind;
das Verbindungselement (121, 123) ein erstes
Verbindungselement (121) und ein zweites Ver-
bindungselement (123) beinhaltet, das erste
Verbindungselement (121) und das zweite Ver-
bindungselement (123) in einem Abstand in der
ersten Richtung angeordnet sind, eine Vielzahl
der ersten Verbindungselemente (121) und eine
Vielzahl der zweiten Verbindungselemente
(123) beide in einem Abstand in der zweiten
Richtung angeordnet sind;
die erste Richtung senkrecht zur zweiten Rich-
tung verläuft;
wobei das erste Befestigungselement (19) vor-
zugsweise mit einer Montagenut versehen ist,
die sich durch das erste Befestigungselement
(19) in der ersten Richtung erstreckt; das erste
Verbindungselement (121) mit einem Füh-
rungsbereich (121a) versehen ist, der vorsteht
und sich entlang der ersten Richtung erstreckt;
der Führungsbereich (121a) so konfiguriert ist,
dass er in die Montagenut eingepasst und ein-
gesetzt wird.

10. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß einem der Ansprüche 1
bis 9, umfassend:

eine oder mehrere erste Sprühvorrichtungen,
die im Spülraum (16, 90, 250, 252, 406, 422,
462, 482, 502, 602) angeordnet sind,
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eine oder mehrere zweite Sprühvorrichtungen,
die im Spülraum (16, 90, 250, 252, 406, 422,
462, 482, 502, 602) angeordnet sind,
wobei die Wasserpumpe (723) in einer Fluidver-
bindung mit dem einen oder den mehreren ers-
ten Sprühvorrichtungen steht, und die Wasser-
pumpe (723) so konfiguriert ist, dass sie der ei-
nen oder den mehreren ersten Sprühvorrichtun-
gen eine Flüssigkeit zuführt, um die Flüssigkeit
auf ein in dem Spülraum (16, 90, 250, 252, 406,
422, 462, 482, 502, 602) angeordnetes Geschirr
zu sprühen;
wobei die Luftpumpe (725) in einer Fluidverbin-
dung mit dem einen oder den mehreren zweiten
Sprühvorrichtungen steht, und die Luftpumpe
(725) so konfiguriert ist, dass sie der einen oder
den mehreren zweiten Sprühvorrichtungen
Druckluft zuführt, um die Druckluft auf das in
dem Spülraum (16, 90, 250, 252, 406, 422, 462,
482, 502, 602) angeordnete Geschirr zu sprü-
hen; und
einen Hydraulikkreis (726), der in Fluidverbin-
dung mit der einen oder den mehreren ersten
Sprühvorrichtungen und/oder der einen oder
den mehreren zweiten Sprühvorrichtungen
steht, und der Hydraulikkreis (726) so konfigu-
riert ist, dass er die Flüssigkeit und die Druckluft
von der Wasserpumpe (723) und/oder der Luft-
pumpe (725), die von dem Einzelmotor (730)
angetrieben werden, zuführt.

11. Geschirrspülmaschine (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) gemäß Anspruch 10, ferner um-
fassend eine Antriebsvorrichtung (102, 142, 218,
232, 302, 304, 306),
wobei die Antriebsvorrichtung (102, 142, 218, 232,
302, 304, 306) Folgendes beinhaltet:

ein Montagegehäuse (103), eine Getriebean-
ordnung (101) und einen Antriebsmotor (116),
wobei die Getriebeanordnung (101) in dem
Montagegehäuse (103) angeordnet ist, der An-
triebsmotor (116) eine mit der Getriebeanord-
nung (101) verbundene Antriebswelle aufweist,
die Getriebeanordnung (101) mit der ersten
Sprühvorrichtung und der zweiten Sprühvor-
richtung verbunden ist;
wobei die Getriebeanordnung (101) vorzugs-
weise ein mit dem Einzelmotor (730) verbunde-
nes Antriebszahnrad (118) und ein mit dem An-
triebszahnrad (118) verbundenes Abtriebs-
zahnrad (120) beinhaltet, das Abtriebszahnrad
(120) vorzugsweise ein erstes Abtriebszahnrad
(221) und ein zweites Abtriebszahnrad (223) be-
inhaltet, das erste Abtriebszahnrad (221) und
das zweite Abtriebszahnrad (223) vorzugswei-
se so konfiguriert sind, dass sie mit zwei Seiten
des Antriebszahnrads (118) kämmen, und das

erste Abtriebszahnrad (221) und das zweite Ab-
triebszahnrad (223) vorzugsweise symmetrisch
auf den zwei Seiten des Antriebszahnrads (118)
verteilt sind;
das erste Abtriebszahnrad (221) vorzugsweise
mit der ersten Sprühvorrichtung verbunden ist,
das zweite Abtriebszahnrad (223) vorzugswei-
se mit der zweiten Sprühvorrichtung verbunden
ist.

12. Verfahren zum Betreiben einer Geschirrspülmaschi-
ne (10, 250, 300, 400, 420, 460, 480, 500, 600, 700)
gemäß einem der Ansprüche 1 bis 11, umfassend:

Betreiben des Einzelmotors (730) zum Antrieb
der Luftpumpe (725) und der Wasserpumpe
(723);
Zuführen einer Flüssigkeit zu der einen oder den
mehreren Sprühvorrichtungen (620, 720), die im
Spülraum (16, 90, 250, 252, 406, 422, 462, 482,
502, 602) der Geschirrspülmaschine (10, 250,
300, 400, 420, 460, 480, 500, 600, 700) ange-
ordnet sind, durch die Wasserpumpe (723) der
Geschirrspülmaschine (10, 250, 300, 400, 420,
460, 480, 500, 600, 700), um die Flüssigkeit auf
im Spülraum (16, 90, 250, 252, 406, 422, 462,
482, 502, 602) angeordnetes Geschirr zu sprü-
hen; und
Zuführen von Druckluft zu der einen oder den
mehreren Sprühvorrichtungen (620, 720) durch
die Luftpumpe (725) der Geschirrspülmaschine
(10, 250, 300, 400, 420, 460, 480, 500, 600,
700), um die Druckluft auf das in dem Spülraum
(16, 90, 250, 252, 406, 422, 462, 482, 502, 602)
angeordnete Geschirr zu sprühen.

13. Verfahren gemäß Anspruch 12, wobei die Flüssig-
keit und die Druckluft gleichzeitig zugeführt werden;
und/oder wobei das Zuführen der Druckluft das Ein-
spritzen der Druckluft in die von der Wasserpumpe
(723) zugeführte Flüssigkeit beinhaltet.

14. Verfahren gemäß Anspruch 12, wobei die Flüssig-
keit und die Druckluft asynchron zugeführt werden.

15. Verfahren gemäß Anspruch 12 oder 14, wobei die
Zufuhr der Flüssigkeit während eines Spülvorgangs
eines Spülzyklus erfolgt und die Zufuhr der Druckluft
während eines Trocknungsvorgangs des Spülzyklus
erfolgt.

Revendications

1. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700), comprenant :

une cuve de lavage (16, 90, 250, 252, 406, 422,
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462, 482, 502, 602) ;
un ou plusieurs pulvérisateurs (620, 720) dispo-
sés dans la cuve de lavage (16, 90, 250, 252,
406, 422, 462, 482, 502, 602) ;
une source d’alimentation en liquide (622, 722)
et une source d’alimentation en air (524, 532,
546, 624), un moyen de commande (30, 112,
224, 628, 728) raccordé à la source d’alimenta-
tion en liquide (622, 722) et à la source d’alimen-
tation en air (524, 532, 546, 624),
caractérisé en ce que
la source d’alimentation en liquide (622, 722) et
la source d’alimentation en air (524, 532, 546,
624, 724) comportent un moteur unique (730)
et sont actionnées par le moteur unique (730),
dans lequel la source d’alimentation en liquide
(622, 722) inclut une pompe à eau (723), la pom-
pe à eau (723) est entraînée par le moteur uni-
que (730), la pompe à eau (723) est en commu-
nication fluidique avec les un ou plusieurs pul-
vérisateurs (620, 720), et la pompe à eau (723)
est configurée pour distribuer un liquide aux un
ou plusieurs pulvérisateurs (620, 720), afin de
pulvériser le liquide vers de la vaisselle disposée
dans la cuve de lavage (16, 90, 250, 252, 406,
422, 462, 482, 502, 602) ; et
dans lequel la source d’alimentation en air (524,
532, 546, 624, 724) inclut une pompe à air (725),
la pompe à air (725) est entraînée par le moteur
unique (730), la pompe à air (725) est en com-
munication fluidique avec les un ou plusieurs
pulvérisateurs (620, 720), et la pompe à air (725)
est configurée pour fournir de l’air comprimé aux
un ou plusieurs pulvérisateurs (620, 720), afin
de pulvériser l’air comprimé vers la vaisselle dis-
posée dans la cuve de lavage (16, 90, 250, 252,
406, 422, 462, 482, 502, 602).

2. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 1, dans lequel
la pompe à air (725) et la pompe à eau (723) sont
montées à des extrémités opposées (732, 734) du
moteur unique (730), ou la pompe à air (725) et la
pompe à eau (723) sont montées à une extrémité
(732) du moteur unique (730) ; ou, dans lequel la
pompe à eau (723) est disposée entre la pompe à
air (725) et le moteur unique (730), ou la pompe à
air (725) est disposée entre la pompe à eau (723) et
le moteur unique (730) ; et/ou
dans lequel le moteur unique (730) inclut un ou plu-
sieurs embrayages (737), les un ou plusieurs em-
brayages (737) engagent fonctionnellement au
moins soit la pompe à eau (723) ou la pompe à air
(725) ; et/ou dans lequel la source d’alimentation en
air (524, 532, 546, 624, 724) inclut en outre au moins
un compresseur d’air (740), l’au moins un compres-
seur d’air (740) est en communication fluidique avec
les un ou plusieurs pulvérisateurs (620, 720).

3. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 1 ou 2, com-
prenant en outre un circuit hydraulique (726), le cir-
cuit hydraulique (726) étant raccordé parmi la source
d’alimentation en liquide (622, 722), la source d’ali-
mentation en air (524, 532, 546, 624, 724) et les un
ou plusieurs pulvérisateurs (620, 720) ;

dans lequel le circuit hydraulique (726) inclut de
préférence un premier clapet antiretour et un
deuxième clapet antiretour, le premier clapet an-
tiretour est de préférence configuré pour empê-
cher le liquide de refluer vers la source d’alimen-
tation en air (524, 532, 546, 624, 724), et le
deuxième clapet antiretour est de préférence
configuré pour empêcher l’air comprimé de re-
fluer vers la source d’alimentation en liquide
(622, 722) ; ou
dans lequel le circuit hydraulique (726) inclut de
préférence une soupape, la soupape est confi-
gurée pour raccorder sélectivement les un ou
plusieurs pulvérisateurs (620, 720) à la fois à la
source d’alimentation en liquide (622, 722) et à
la source d’alimentation en air (524, 532, 546,
624, 724).

4. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 3, dans lequel
les un ou plusieurs pulvérisateurs (620, 720) incluent
un premier pulvérisateur et un deuxième pulvérisa-
teur; le lave-vaisselle (10, 250, 300, 400, 420, 460,
480, 500, 600, 700) inclut en outre une première sou-
pape et une deuxième soupape ; la première sou-
pape et la deuxième soupape sont respectivement
raccordées au premier pulvérisateur et au deuxième
pulvérisateur, afin de commander un fluide s’écou-
lant vers le premier pulvérisateur et le deuxième
pulvérisateur ; et/ou
dans lequel le moyen de commande (30, 112, 224,
628, 728) est de préférence configuré pour comman-
der la source d’alimentation en liquide (622, 722), la
source d’alimentation en air (524, 532, 546, 624,
724) et/ou le circuit hydraulique (726) de manière à
pulvériser sélectivement le liquide ou l’air comprimé
par le biais des un ou plusieurs pulvérisateurs (620,
720).

5. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 4, dans lequel
le moyen de commande (30, 112, 224, 628, 728) est
configuré pour commander la source d’alimentation
en liquide (622, 722), la source d’alimentation en air
(524, 532, 546, 624, 724) et/ou le circuit hydraulique
(726) de manière à pulvériser le liquide par le biais
des un ou plusieurs pulvérisateurs (620, 720) pen-
dant une opération de lavage d’un cycle de lavage,
et pour commander la source d’alimentation en li-
quide (622, 722), la source d’alimentation en air
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(524, 532, 546, 624, 724) et/ou le circuit hydraulique
(726) de manière à pulvériser l’air comprimé par le
biais des un ou plusieurs pulvérisateurs (620, 720)
pendant une opération de séchage du cycle de
lavage ; et/ou
dans lequel le moyen de commande (30, 112, 223,
628, 728) est configuré pour commander la source
d’alimentation en liquide (622, 722), la source d’ali-
mentation en air (524, 532, 546, 624, 724) et/ou le
circuit hydraulique (726) de manière à pulvériser si-
multanément le liquide et l’air comprimé par le biais
des un ou plusieurs pulvérisateurs (620, 720).

6. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon l’une quelconque des revendi-
cations 1 à 5, comprenant en outre un ou plusieurs
pulvérisateurs (620, 720) supplémentaires disposés
dans la cuve de lavage (16, 90, 250, 252, 406, 422,
462, 482, 502, 602), le pulvérisateur supplémentaire
(620, 720) est raccordé en communication fluidique
uniquement soit à la source d’alimentation en liquide
(622, 722), soit à la source d’alimentation en air (524,
532, 546, 624, 724) ; et/ou dans lequel le moteur
unique (730) inclut un ou plusieurs paliers unidirec-
tionnels (739), les un ou plusieurs paliers unidirec-
tionnels (739) engageant fonctionnellement au
moins soit la pompe à eau (723), soit la pompe à air
(725).

7. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon l’une quelconque des revendi-
cations 1 à 3, comprenant en outre un dispositif d’en-
traînement (102, 142, 218, 232, 302, 304, 306) con-
figuré pour entraîner le pulvérisateur (620, 720),
dans lequel le dispositif d’entraînement (102, 142,
218, 232, 302, 304, 306) inclut :

un boîtier de montage (103) ;
un ensemble de transmission (101) disposé
dans le boîtier de montage (103) ; et
un moteur d’entraînement (116), un arbre d’en-
traînement du moteur d’entraînement (116)
étant relié à l’ensemble de transmission (101),
l’ensemble de transmission (101) étant relié au
pulvérisateur (620, 720) ; dans lequel l’ensem-
ble de transmission (101) inclut de préférence
une roue d’entraînement (118) reliée au moteur
d’entraînement (116) et inclut de préférence une
roue entraînée (120) reliée à la roue d’entraîne-
ment (118), la roue entraînée (120) est de pré-
férence reliée au pulvérisateur (620, 720) ; dans
lequel la roue entraînée (120) inclut de préfé-
rence une première roue entraînée (221) et une
deuxième roue entraînée (223), la première
roue entraînée (221) et la deuxième roue entraî-
née (223) engrènent de préférence avec deux
côtés de la roue d’entraînement (118), la pre-
mière roue entraînée (221) et la deuxième roue

entraînée (223) sont de préférence réparties sy-
métriquement sur les deux côtés de la roue d’en-
traînement (118) ;
les un ou plusieurs pulvérisateurs (620, 720) in-
cluent un premier pulvérisateur et un deuxième
pulvérisateur, la première roue entraînée (221)
est reliée au premier pulvérisateur, et la deuxiè-
me roue entraînée (223) est reliée au deuxième
pulvérisateur;
dans lequel la première roue entraînée (221) est
de préférence dotée d’une première dent de li-
mitation (221a), tandis que la deuxième roue en-
traînée (223) est de préférence dotée d’une
deuxième dent de limitation (223a) ; la première
dent de limitation (221a) est de préférence con-
figurée pour limiter une position limite d’une ro-
tation dans le sens inverse des aiguilles d’une
montre de la roue d’entraînement (118) ; la
deuxième dent de limitation est de préférence
configurée pour limiter une position limite d’une
rotation dans le sens des aiguilles d’une montre
de la roue d’entraînement (118) ; et/ou
dans lequel l’ensemble de transmission (101)
inclut de préférence en outre une tige de raccor-
dement (119), la roue entraînée (120) inclut de
préférence une première roue entraînée (221)
et une deuxième roue entraînée (223), la roue
d’entraînement (118), la première roue entraî-
née (221), la tige de raccordement (119) et la
deuxième roue entraînée (223) sont de préfé-
rence reliées en transmission de façon
séquentielle ;
les un ou plusieurs pulvérisateurs (620, 720) in-
cluent un premier pulvérisateur et un deuxième
pulvérisateur, la première roue entraînée (221)
est reliée au premier pulvérisateur, et la deuxiè-
me roue entraînée (223) est reliée au deuxième
pulvérisateur.

8. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 7, dans lequel
le pulvérisateur (620, 720) est un élément de pulvé-
risation tubulaire (100, 144, 200, 210, 230), le dis-
positif d’entraînement (102, 142, 218, 232, 302, 304,
306) est configuré pour entraîner l’élément de pul-
vérisation tubulaire (100, 144, 200, 210, 230) en ro-
tation autour d’un axe de l’élément de pulvérisation
tubulaire (100, 144, 200, 210, 230),
dans lequel l’ensemble de transmission (101) est de
préférence doté d’une partie de transmission, une
extrémité de transmission de l’élément de pulvérisa-
tion tubulaire (100, 144, 200, 210, 230) est de pré-
férence dotée d’une partie d’accouplement, la partie
d’accouplement est reliée en transmission avec la
partie de transmission.

9. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon l’une quelconque des revendi-
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cations 1 à 8, dans lequel une paroi extérieure de la
cuve de lavage (16, 90, 250, 252, 406, 422, 462,
482, 502, 602) est dotée d’une pluralité d’éléments
de fixation (15, 19), le boîtier de montage (103) est
doté d’éléments de raccordement (121, 123) confi-
gurés pour être fixés avec les éléments de fixation
(15, 19), les éléments de raccordement (121, 123)
sont ajustés et fixés avec les éléments de fixation
(15, 19) ;

dans lequel les éléments de fixation (15, 19) in-
cluent de préférence un premier élément de fixa-
tion (19) et un deuxième élément de fixation
(15), le premier élément de fixation (19) et le
deuxième élément de fixation (15) sont disposés
selon un intervalle dans une première direction,
une pluralité des premiers éléments de fixation
(19) et une pluralité des deuxièmes éléments de
fixation (15) sont toutes deux disposées selon
un intervalle dans la deuxième direction ;
l’élément de raccordement (121, 123) inclut un
premier élément de raccordement (121) et un
deuxième élément de raccordement (123), le
premier élément de raccordement (121) et le
deuxième élément de raccordement (123) sont
disposés selon un intervalle dans la première
direction, une pluralité des premiers éléments
de raccordement (121) et une pluralité des
deuxièmes éléments de raccordement (123)
sont toutes deux disposées selon un intervalle
dans la deuxième direction ;
la première direction est perpendiculaire à la
deuxième direction ;
dans lequel le premier élément de fixation (19)
est de préférence doté d’une rainure de monta-
ge s’étendant à travers le premier élément de
fixation (19) dans la première direction ; le pre-
mier élément de raccordement (121) est doté
d’une portion de guidage (121a) faisant saillie
et s’étendant le long de la première direction ;
la portion de guidage (121a) est configurée pour
être ajustée et insérée dans la rainure de mon-
tage.

10. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon l’une des revendications 1 à 9,
comprenant :

un ou plusieurs premiers pulvérisateurs dispo-
sés dans le cuve de lavage (16, 90, 250, 252,
406, 422, 462, 482, 502, 602),
un ou plusieurs deuxièmes pulvérisateurs dis-
posés dans la cuve de lavage (16, 90, 250, 252,
406, 422, 462, 482, 502, 602),
dans lequel la pompe à eau (723) est en com-
munication fluidique avec les un ou plusieurs
premiers pulvérisateurs, et la pompe à eau (723)
est configurée pour fournir un liquide aux un ou

plusieurs premiers pulvérisateurs, afin de pul-
vériser le liquide vers de la vaisselle disposée
dans la cuve de lavage (16, 90, 250, 252, 406,
422, 462, 482, 502, 602) ;
dans lequel la pompe à air (725) est en commu-
nication fluidique avec les un ou plusieurs
deuxièmes pulvérisateurs, et la pompe à air
(725) est configurée pour fournir de l’air compri-
mé aux un ou plusieurs deuxièmes pulvérisa-
teurs, afin de pulvériser l’air comprimé vers la
vaisselle disposée dans la cuve de lavage (16,
90, 250, 252, 406, 422, 462, 482, 502, 602) ; et
un circuit hydraulique (726) en communication
fluidique avec les un ou plusieurs premiers pul-
vérisateurs et/ou les un ou plusieurs deuxièmes
pulvérisateurs, et le circuit hydraulique (726) est
configuré pour fournir le liquide et l’air comprimé
à partir de la pompe à eau (723) et/ou de la pom-
pe à air (725) entraînées par le moteur unique
(730).

11. Lave-vaisselle (10, 250, 300, 400, 420, 460, 480,
500, 600, 700) selon la revendication 10, compre-
nant en outre un dispositif d’entraînement (102, 142,
218, 232, 302, 304, 306), dans lequel le dispositif
d’entraînement (102, 142, 218, 232, 302, 304, 306)
inclut :

un boîtier de montage (103), un ensemble de
transmission (101) et un moteur d’entraînement
(116), l’ensemble de transmission (101) est dis-
posé dans le boîtier de montage (103),
le moteur d’entraînement (116) présente un ar-
bre d’entraînement raccordé à l’ensemble de
transmission (101), l’ensemble de transmission
(101) est raccordé au premier pulvérisateur et
au deuxième pulvérisateur;
dans lequel l’ensemble de transmission (101)
inclut de préférence une roue d’entraînement
(118) reliée au moteur unique (730) et une roue
entraînée (120) reliée à la roue d’entraînement
(118), la roue entraînée (120) inclut de préfé-
rence une première roue entraînée (221) et une
deuxième roue entraînée (223), la première
roue entraînée (221) et la deuxième roue entraî-
née (223) sont de préférence configurées pour
engrener avec deux côtés de la roue d’entraî-
nement (118), la première roue entraînée (221)
et la deuxième roue entraînée (223) sont de pré-
férence réparties symétriquement sur les deux
côtés de la roue d’entraînement (118) ;
la première roue entraînée (221) est de préfé-
rence reliée au premier pulvérisateur, la deuxiè-
me roue entraînée (223) est de préférence reliée
au deuxième pulvérisateur.

12. Procédé de fonctionnement d’un lave-vaisselle (10,
250, 300, 400, 420, 460, 480, 500, 600, 700) selon
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l’une des revendications 1 à 11, comprenant :

l’actionnement du moteur unique (730) de ma-
nière à entraîner la pompe à air (725) et la pom-
pe à eau (723) ;
l’apport d’un liquide aux un ou plusieurs pulvé-
risateurs (620, 720) disposés dans la cuve de
lavage (16, 90, 250, 252, 406, 422, 462, 482,
502, 602) du lave-vaisselle (10, 250, 300, 400,
420, 460, 480, 500, 600, 700) par le biais de la
pompe à eau (723) du lave-vaisselle (10, 250,
300, 400, 420, 460, 480, 500, 600, 700), afin de
pulvériser le liquide sur de la vaisselle disposée
dans la cuve de lavage (16, 90, 250, 252, 406,
422, 462, 482, 502, 602) ; et
l’apport d’air comprimé aux un ou plusieurs pul-
vérisateurs (620, 720) par le biais de la pompe
à air (725) du lave-vaisselle (10, 250, 300, 400,
420, 460, 480, 500, 600, 700), afin de pulvériser
l’air comprimé sur la vaisselle disposée dans la
cuve de lavage (16, 90, 250, 252, 406, 422, 462,
482, 502, 602).

13. Procédé selon la revendication 12, dans lequel le
liquide et l’air comprimé sont fournis simultanément;
et/ou dans lequel l’apport de l’air comprimé inclut
l’injection de l’air comprimé dans le liquide fourni par
la pompe à eau (723).

14. Procédé selon la revendication 12, dans lequel le
liquide et l’air comprimé sont fournis de manière
asynchrone.

15. Procédé selon la revendication 12 ou 14, dans lequel
l’apport du liquide est effectué pendant une opéra-
tion de lavage d’un cycle de lavage, et l’apport de
l’air comprimé est effectué pendant une opération
de séchage du cycle de lavage.
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