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A rotating spray wall (6) used In a washing apparatus and a washing apparatus, the rotating spray wall (6) comprising an upper
cover (62) and a lower cover (63) facing opposite one another, the upper cover (62) and the lower cover (63) forming a flow
channel (64) therebetween, a water outlet hole (621) being disposed on the upper cover (62), the centre of the lower cover (63)
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(57) Abrege(suite)/Abstract(continued):

having an upper accommodating cavity (61) being in communication with the flow channel (64), the flow channel (64) being
positioned at the two sides of the accommodating cavity (61), a round hole (631) corresponding to the accommodating cavity (61)
being disposed In the lower surface of the lower cover (63). As the cavity used for accommodating a water pump and having a
water outlet part is disposed In the rotating spray wall (6), the cavity being in communication with the water outlet hole, the rotating
spray wall (6) can be manufactured independently of the water pump, and machining and installation are convenient.
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Abstract

A rotary spray arm (6) for a washing device and a washing device, the rotary spray
arm (6) comprises a pair of an upper cover (62) and a lower cover (63) attached to the
upper cover; a flow channel (64) disposed between the upper cover (62) and the lower
cover (63), the water outlets (621) are disposed on the upper cover (62); an upper chamber
(61) in communication with the flow channel (64) is formed at a center of the lower cover
(63); the flow channel (64) is located at two sides of the upper chamber (61), and a hole
(631) matching to the upper chamber (61) is formed on a bottom surface ot the lower cover
(63). The rotary spray arm (6) is provided with a chamber for accommodating the water
outlet portion of the water pump and the chamber is communicated to the water outlets,
therefore, the rotary spray arm (6) can be manufactured independently of the water pump,

and both processing and mounting are very convenient.
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Rotary Spray Arm for a Washing Device and Application Thereof

Field of the Invention
(0001] The present invention relates to a washing device, and in particular to a rotary
spray arm for the washing device and a sink-type washing device with this rotary spray

drnl.

Description of the Prior Art

[0002] Dishwasher is a device which sprays cold water or hot water onto dishes to
remove dirt on the dishes and washes the dishes. The dishes are placed in a dish shelve
inside a dishwasher cabinet. A dishwasher generally includes a pump and a sprayer both
for spraying washing water, a heater for generating hot water, and the like. For the existing
dishwashers, steam has been used for washing dishes. Compared with the heated water, the
use of steam also reduces the time required for washing and improves the efficiency of
washing.

(0003] In order to save the space occupied by the dishwasher, many present sink-type
washing machines are obtained by slightly refitting on the basis of the existing household
sinks. For example, in Chinese Patent Applications CN102940475A and CN102697436A
(Application No. 201210374569.5 and 201210157913.5, respectively), an existing process
of refitting an existing sink into a washing machine is shown. Particularly in the washing
machine disclosed in CN102940475A, a rotary spray arm on the bottom of the sink is
mentioned. Such a rotary spray arm 1s usually connected with a pump which is driven by a
motor. The rotary spray arm is fed with a water flow for washing, when the pump is driven
by the motor.

[0004] Such a structure provides for good washing effect. However, a number of
components are required and the structure 1s thus complicated; and the rotary spray arm
needs to be firmly connected to the pump and the motor, the pump and the motor need to

be tightly connected to each other, and the pump and the motor also need to be tightly
connected to the sink. In this way, objects in the washing machine can be etfectively
cleaned. Therefore, it is often difficult to disassemble and assemble such rotary spray arm
structures, and some such rotary spray arm structures even have to be fixed to ensure that
the rotary spray arm will not be loosened to influence the rotary washing eftect. Thus, such

washing machines still lead to inconvenient use.

-1 -
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Summary of the Invention
100051 A first technical problem to be solved by the present invention is, in view of the
prior art, to provide a rotary spray arm for a washing device, which is convenient for
disassembly and assembly.
[0006] A second technical problem to be solved by the present invention is to provide a
rotary spray arm for a washing device, the rotating speed of which can be adjustable.
[0007] A third technical problem to be solved by the present invention is to provide a
washing device with the rotary spray arm.
[(0008] To solve the first technical problem of the present invention, the rotary spray arm
for a washing device comprises a plurality of water outlets formed on the top surface of the
rotary spray arm; the rotary spray arm with two ends comprises, an upper cover; a lower
cover attached to the upper cover; a flow channel disposed between the upper cover and
the lower cover; a plurality of water outlets formed on the upper cover, the plurality of
water outlets being in communication with the flow channel; an upper chamber formed
inside the rotary spray arm at a center of the lower cover and In communication with the
flow channel, wherein the flow channel is located at two sides of the upper chamber, and a
hole matching to the upper chamber is formed on a bottom surface of the lower cover.
[0009] The upper chamber and the hole are used for accommodating the water outlet
portion of a water pump, which pumps water into the rotary spray arm.
10010] To allow the pumped water to be sprayed from the rotary spray arm, preferably, a
plurality of barriers are provided between the upper cover and the lower cover, the barriers
surround the hole to form the upper chamber, and the barriers are respectively extended
toward the two ends of the rotary spray arm in a curved shape to form the flow channel.

Therefore, the pumped water can be sprayed from the flow channel out of the water

outlets.

[0011] Preferably, the ratio between a total area of water outlets at two ends of the rotary

spray arm and a total area of all the water outlets on the rotary spray arm is between 0.05
and 2.

[0012] To make the structure of the rotary spray arm and the water pump stable,
preferably, a rotary connecting ring connected to a supporting component is disposed under
the rotary spray arm, the rotary connecting ring comprises a clasping ring attached to the
lower cover, a plurality of little blocks protruding along the radial direction and matching

with the supporting component are provided at an inner circumferential surface of the
29 -
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clasping ring.

10013] Preferably, the clasping ring is detachably connected to the lower cover.

10014] Various existing processes may be used for the detachable connection of the
clasping ring with the lower cover. Preferably, the connecting ring further comprises a
detachable connection structure between the clasping ring and the lower cover; the
detachable connection structure further comprises a fixed ring protruding downward from
the bottom surface of the lower cover at a position corresponding to the upper chamber, a
plurality of elastic clasps are distributed around a periphery of the fixed ring, and a step
portion for engaging the elastic clasps extends from the inner circumferential surface ot the
clasping ring.

[0015] To further solve the second technical problem of the present invention, the rotary
spray arm can be controlled at an appropriate rotating speed to obtain good spraying etfect.
Two counterweights for adjusting the rotating speed of the rotary spray arm are
symmetrically disposed on the two ends of the bottom surface of the lower cover, so that
the rotating speed of the rotary spray arm can be adjusted by changing the weight of the
counterwelghts.

[0016] Preferably, the counterweights are detachably connected to the lower cover. For
example, the counterweights are attached to the lower cover by gluing, so that the
counterweights can be replaced conveniently.

[0017] In order to solve the third technical problem, the washing device comprises a case
having a washing space; wherein the washing device further comprises a water pump and
the rotary spray arm as described above; the case comprises a sink body having the
washing space and a bottom portion, and a cover plate rotatably connected on the sink
body: the water pump is disposed in the bottom portion of the sink body and the rotary
spray arm is covered on the water pump, and the water pump is disposed inside the upper
chamber and the hole of the lower cover.

[0018] Preferably, the water pump is an open water pump. The structure ot the water
oump is simplified so that the manufacturing process of the water pump is simple. The
water pump is an open water pump, the water pump comprises an impeller with a center
and a guide bracket with a center, the impeller includes a hollow shaft in the center and
engaged to an output shaft of a motor and a plurality of blades arranged on the periphery of
the shaft, the guide bracket has a lower chamber formed in the center of the guide bracket

for accommodating a lower part of each blade, a gap is formed between a bottom of the

ouide bracket and the bottom portion of the sink body.
23 -
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[0019] Preferably, when the rotary spray arm comprises a rotary connecting ring with a
plurality of little blocks, the guide bracket has a plurality of holder matching to the little
hlocks distributed around the lower chamber, each holder has an opening for receiving a
little block, so that the rotary spray arm and the guide bracket are detachably connected
with each other.

10020] Compared with the prior art, the present invention has the following advantages:
the rotary spray arm is provided with a chamber for accommodating the water outlet
portion of the water pump and the chamber is communicated to the water outlets of the
rotary spray arm, therefore, the rotary spray arm can be manufactured independently of the
water pump, and both processing and mounting are very convenient; the arrangement of
counterweights on the rotary spray arm or the adjustment of the area of the water outlets
can allow the rotary spray arm to rotate at an appropriate speed to obtain good spraying
effect; the arrangement of a connection member detachably connected to the supporting

component makes the structure of the rotary spray arm and the water pump more stable.

Brief Description of the Drawings
(0021] Fig. 1 is a perspective view of a sink-type washing device according to an
embodiment of the present invention;
10022] Fig. 2 is a partial cutaway view of the sink-type washing device according to the
embodiment of the present invention; |
(0023] Fig. 3 is an exploded view of partial of the sink-type washing device according to
the embodiment of the present invention (the cover plate and the sink body are omitted):

(0024] Fig. 4 is an exploded view of a rotary spray arm according to the embodiment of

the present invention;

(0025] Fig. 5 is a perspective view of a rotary spray arm according to another
embodiment of the present invention;
[0026] Fig. 6 is an exploded view of a rotary connecting ring of Fig. 5; and

[0027] Fig. 7 is a perspective view of a guide bracket corresponding to the rotary spray

arm of Fig. 5.

Detailed Description of the Preferred Embodiment
[0028] To enable a further understanding of the present invention content of the invention

herein, refer to the detailed description of the invention and the accompanying drawings

below:
_4 -
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[0029] Fig. 1- Fig. 3 show a preferred embodiment of a sink-type washing device of the
present invention. The sink-type washing device can be used for washing dishes,
vegetables, fruits and the like. The sink-type washing device comprises a sink body 1, a
cover plate 2 rotatably connected to the top of the sink body I, a drain board 3, a water
pump 5 and a rotary spray arm 6. The sink body 1 can be a common household sink. A
washing space is formed between the sink body 1 and the cover plate 2, to accommodate
the dishes, vegetables, fruits and the like, for a purpose of washing them.

[0030] The sink body 1 has a bottom board 11 and a recess at least at a center of the
bottom board 11. The drain board 3 having a same shape as the recess is covered over the
recess of the bottom board 11, the recess under the drain board 3 forms a drain region 32.
The drain board 3 with a plurality of drain holes 31 for drainage. A surface of the drain
board 3 is flushed with the bottom board 11 of the sink body 1 around the drain board 3.
Alternatively, in this embodiment, as shown in Fig.3, the drain region 32 is formed by a
box 111, in detail, the bottom board 11 has a hole and a box 111 is disposed under the hole
of the bottom board 11, the drain board 3 covers the box 111 and is flushed with other
portions of the bottom board 11, a space inside the box 111 forms the drain region 32.
Alternatively, the drain region 32 can be formed as below: the drain board 3 can have a
same shape and size as the bottom board 11, and can be entirely located above and spaced
apart from the bottom board 11, then a space between the drain board 3 and the bottom
board 11 forms the drain region 32.

(0031] On the outside of the sink body 1, a motor 4 with an output shaft 41 is provided
helow the bottom board 11. The output shaft 41 of the motor 4 is inserted into the sink
body 1 and located in the drain region 32 above the bottom board 11, or, in this
embodiment, as shown in Fig.3, when a box 111 is used, the output shaft 41 of the motor 4

15 inserted into the box 111.

0032] A residue basket 321 is also disposed in the drain region 32. The top of the residue
basket 321 is slightly higher than the drain board 3. The residue basket 321 is used for
holding residues left after the washing, in order to avoid blocking a water drain pipe In

communication with the residue basket 321. An ultrasonic generator 112 is disposed on the
bottom board 11 around the drain board 3.

[0033] The water pump 5 is disposed within the drain region 32. In this embodiment, the
water pump 5 is an open water pump. The water pump 5 includes an impeller 51 and a
auide bracket 52. The impeller 51 includes a hollow shaft 511 in the center and a plurality

of blades 512 arranged on the circumferential surface of the shaft 511. The blades 512 are
-5 -
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evenly distributed on the circumferential surface of the shaft 511 and extended in an axial
direction. A lower end of the shaft 511 is connected to an output shaft 41 of the motor 4,
and in this way, the impeller 51 can be driven to rotate when the motor 4 rotates.

10034] The guide bracket 52 is provided outside the impeller 51. A plurality of mounting
feet 521 are provided circumferentially on the guide bracket 52. The mounting feet 521 can
be fixed to the bottom board 11, the box or the motor 4 by screws or the like. There 1s a
gap between a bottom surface of the guide bracket 52 and a bottom surface of the drain
region 32, and the water inside the drain region 32 flows through the gap. The lower part
of each blade 512 is located within a lower chamber 522 formed in the center of the guide
bracket 52, and the upper part of each blade 512 is exposed out of the guide bracket 52.
[0035] The rotary spray arm 6 is supported by a step on the top of the guide bracket 52,
and located above the drain board 3. An upper chamber 61, for accommodating an upper
portion of each of the blades 512, is formed on the bottom of the middle portion of the
rotary spray arm 6. The rotary spray arm 6 is supported on a portion of the guide bracket
52 around the lower chamber 522. The guide bracket 52 supports the rotary spray arm 6.
The lower chamber 522 of the guide bracket 52 and the impeller 51 form the above said
water pump 5. The blades 512 can lift the water in the drain region 32 and pump it into the
rotary spray arm 6 from the upper chamber 61, to wash objects to be washed (dishes,
vegetables, fruits and the like).

(0036] The rotary spray arm 6 includes an upper cover 62 and a lower cover 63. A tlow
channel 64 inside the rotary spray arm 6 communicated to the upper chamber 61 is formed
hetween the upper cover 62 and the lower cover 63, the upper chamber 61 1s located in the
middle of the rotary spray arm 6, and the flow channel 64 is located ,at the two sides of the
upper chamber 61. A plurality of water outlets 621 are formed on an upper surface of the
upper cover 62. The water outlets 621 are located above the flow channel 64 and at a
position corresponding to the flow channel 64. The water pumped by the water pump 3
enters into the flow channel 64 from the upper chamber 61, and 1s ‘then sprayed from the
water outlets 621 to wash the objects to be washed. Preferably, a ratio between a total area

of water outlets 621 at two ends of the upper cover 62 and a total area of all the water
outlets 621 on the upper cover 62 is between 0.05 and 2, more preferably is 1/3. The
oreater the ratio is, the higher the rotating speed of the rotary spray arm 6 is. Therefore, the
rotary spray arm 6 is adjusted to a desired speed to obtain better spraying etfect.

[0037] The upper cover 62 has two barriers 65 each extending from an inner surface of

the upper cover 62 toward the lower cover 63. As shown in Fig. 4, a hole 631 1s formed on
-6 -
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the middle of the bottom of the lower cover 63. Two barriers 65 surround the hole 631 to
form the upper chamber 61, and each barrier 65 respectively extends along the lengthways
of the rotary spray arm 6 toward the end of the rotary spray arm 6 from the position of the
hole 631 in a curved shape to form the flow channel 64, accordingly, the flow channel 64
inside the rotary spray arm 6 is isolated between the upper cover 62 and the lower cover 63.
The design of the flow channel 64 allows the rotary spray arm 6 to rotate in a single
direction under the pressure of water flowing from the upper portion of the impeller 51,
and thus allows the water outlets 621 to spray a water flow to wash dishes, vegetables and
the like in the sink body 1. Alternatively, the barriers 65 can be disposed on the lower
cover 63 and extended toward the upper cover 62, as long as they are located between the
upper cover 62 and the lower cover 63. A side wall of the upper chamber 61 can be circular,
or can be in other shapes.

[0038] Or, a connection member, which is convenient for detachable cooperation, can be
provided between the rotary spray arm 6 and the guide bracket 52, so that the structure of
the rotary spray arm 6, the impeller 51 and the guide bracket 52 becomes more rehiable and
stable.

[0039] Fig. 5 -Fig. 7 show a rotary spray arm in a sink-type washing device of another
embodiment. In this embodiment, the rotary spray arm 6 and the guide bracket 52 are
connected with each other by a rotary connecting ring 7. The rotary connecting ring 7
comprises a fixed ring 71 protruding downward from the bottom surface of the lower cover
63 of the rotary spray arm 6 at a position corresponding to the upper chamber 61, and a
clasping ring 72. A plurality of elastic clasps 711 are distributed around a periphery ot the
fixed ring 71 arranged, and a step portion 721 for engaging the elastic clasps 711 extends
from the inner circumferential surface of the clasping ring 72. After the clasping ring 72 1s
attached on the fixed ring 71, the elastic clasps 711 are all positioned at the bottom surface
of the step portion 721 to make the clasping ring 72 reliably attached with the fixed ring
71.

(00407 A plurality of little blocks 722 protruding along the radial direction are provided at
the inner circumferential surface of the clasping ring 72, and the guide bracket 52 has a
nlurality of holder 523 matching to the little block 722 distributed around the lower
chamber 522. Each holder 523 has an opening for receiving a little block 722 formed at
one side of the holder 523. By rotating the clasping ring 72 to make the little block 722
close to the holder 523 and allow each little block 722 to insert into the opening ot each

corresponding holder 523, then each little block 722 is positioned and clamped in the
-7 -



CA 02936431 2016-07-08

holder 523, finally, the rotary spray arm 6 and the guide bracket 52 can be connected
firmly with each other.

[0041] Two counterweights 8 are symmetrically disposed on the two ends of the bottom
surface of the lower cover 63. The counterweights 8 can be positioned with the lower cover
63 or directly fixed with the lower cover 63 by gluing, or connected with the lower cover
63 in other ways. In the embodiment, the counterweights 8 are connected on the low cover
63 by means of clamping: a fastener 632 is provided on each side of the lower surface of
the lower cover 63; the fastener 632 has a space for accommodating the counterweights 3
in the middle; and guide grooves may be formed on inner sides of the two sides of the
fastener 632 and guide ridges are correspondingly provided on outer sides of the two sides
of the counterweights 8 to be fitted with the guide grooves, so that the counterweights 8
can move along the guide grooves to be fixed to the fastener 632 by means ot clamping.
The rotating speed of the rotary spray arm 6 can be adjusted by changing the weight of the
counterweights 8.

[0042] Alternatively, the water pump can also be a frequently-used closed water pump of
a closed structure. Water inside the drain region 32 is drawn into the closed water pump
and then pumped into the rotary spray arm 6 from the water outlets. That is, the rotary
spray arm 6 still serves as the water outlet component of the closed water pump. The upper
chamber 61 of the rotary spray arm 6 can accommodate the water outlets of the water
pump.

(0043] The operating process of the sink-type washing device of the present invention
will be described below. Taking dish washing as an example, first, a dish shelve is put into
the sink body 1, dishes to be washed are placed on the dish shelve, and then the cover plate
2 is covered: a certain amount of clean water is poured into the sink body 1, and the clean
water enters the drain region 32; the motor 4 is started to drive the impeller 51 to rotate:
with the rotation of the impeller 51, water in the drain region 32 flows upward into the
upper chamber 61 from the lower part of the impeller 51, enters into the flow channel 64
from the side of the upper chamber 61, and is sprayed out through the water outlets 621 on

the upper cover 62 at a position corresponding to the flow channel 64; and meanwhile, the
rotary spray arm 6 rotates under the driving of the water flow to spray water and wash the
dishes.

[0044] After cleaning, water enters into the drain region 32 again from the drain board 3
and can be reused by the impeller 51. The drain board 3 can allow water to pass through,

and also can keep large residues above the drain board 3 to prevent them from entering the
.8 -



CA 02936431 2016-07-08

drain region 32 and further the impeller 51 to effect the normal rotation of the impeller 51.
Such a structure is both water and energy saving and good in washing eftect. Furthermore,
it can be obtained by refitting a household sink. Since the sink body can be any household
sink, the cost is saved, and the space of the kitchen is saved. When the function of the
washing device is not to be used, the rotary spray arm 6 is taken down, the impeller 51 and
the guide bracket 52 are detached, and the drain board 3 is returned to the original position.

In this way, the washing device is returned to a common sink.



CA 02936431 2016-07-08

Claims
. A rotary spray arm with a top surface and two ends for a washing device

comprising:
a plurality of water outlets (621) formed on the top surface of the rotary spray arm;

an upper cover (62);

a lower cover (63) attached to the upper cover;

a flow channel (64) disposed between the upper cover (62) and the lower cover (63);

a plurality of water outlets (621) formed on the upper cover (62), the plurality of
water outlets being in communication with the flow channel (64);

an upper chamber (61) formed inside the rotary spray arm at a center of the lower
cover and in communication with the flow channel (64),

wherein the flow channel (64) is located at two sides of the upper chamber (61), and a
hole (631) matching to the upper chamber (61) is formed on a bottom surface of the lower
cover (63).

2. The rotary spray arm of claim 1, wherein, a plurality of barriers (65) are provided
between the upper cover (62) and the lower cover (63), the barriers {65) surround the hole
(631) to form the upper chamber (61), and the barriers (65) are respectively extended
toward the two ends of the rotary spray arm in a curved shape to form the flow channel
(64).

3. The rotary spray arm of claim 1 or claim 2, wherein, a ratio between a total area of
water outlets (621) at two ends of the rotary spray arm and a total area of all the water

outlets (621) on the rotary spray arm is between 0.05 and 2.

4. The rotary spray arm of claim 1 or claim 2, wherein, a rotary connecting ring (7)

connected to a supporting component is disposed under the rotary spray arm, the rotary
connecting ring (7) comprises a clasping ring (72) attached to the lower cover (63), a
plurality of little blocks (722) protruding along the radial direction and matching with the

supporting component are provided at an inner circumferential surface of the clasping ring

(72).

5. The rotary spray arm of claim 4, wherein, the clasping ring (72) is detachably

connected to the lower cover (63).

6. The rotary spray arm of claim 4, wherein, the connecting ring further comprises a

detachable connection structure between the clasping ring and the lower cover. the
- 10 -
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detachable connection structure further comprises a fixed ring (71) protruding downward
from the bottom surface of the lower cover (63) at a position corresponding to the upper
chamber (61), a plurality of elastic clasps (711) are distributed around a periphery of the
fixed ring (71), and a step portion (721) for engaging the elastic clasps (711) extends from

the inner circumferential surface of the clasping ring (72).

7. The rotary spray arm of claim 6, wherein, two counterweights (8) for adjusting the
rotating speed of the rotary spray arm are symmetrically disposed on the two ends of the

bottom surface of the lower cover (63).

8. The rotary spray arm of claim 4, wherein, counterweights (8) are attached to the

lower cover (63) by gluing.

9. A washing device, comprising a case having a washing space;

wherein,
the washing device further comprises a water pump (5) and the rotary spray arm (6) of

anyone of claim 1-8;
the case comprises a sink body (1) having the washing space and a bottom portion,

and a cover plate (2) rotatably connected on the sink body (1);
the water pump (5) is disposed in the bottom portion of the sink body (1) and the

rotary spray arm (6) is covered on the water pump (5), and the water pump (5) is disposed
inside the upper chamber (61) and the hole (631) of the lower cover (63).

10. The washing device of claim 9, wherein, the water pump (5) 1s an open water
pump, the water pump (5) comprises an impeller (51) with a center and a guide bracket (52)
with a center, the impeller (51) includes a hollow shaft (511) in the center and engaged to
an output shaft (41) of a motor (4) and a plurality of blades (512) arranged on the periphery
of the shaft (511), the guide bracket (52) has a lower chamber (522) formed in the center of
the guide bracket (52) for accommodating a lower part of each blade (512), a gap is formed
between a bottom of the guide bracket (52) and the bottom portion o‘rL the sink body (1).

11. The washing device of claim 10, wherein, the rotary spray arm comprises a rotary
connecting ring (7) with a plurality of little blocks (722), the guide bracket (52) has a
plurality of holder (523) matching to the little blocks (722) distributed around the lower
chamber (522), each holder (523) has an opening for receiving a little block (722).

_ 1] -
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Fig. 1
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