FILTER ELEMENT AND FILTER DEVICE

TECHNICAL FIELD
[0001] The disclosure relates to a filter device and in particular, to a structure of a filter

element in the filter device.

BACKGROUND

[0002] At present, a filter device is widely used, and in particular the water purification
device has a huge market. As the development of the technology, more and more products,
such as the filter devices, are produced. A filter element is the core portion in the filter device.
Generally, the filter element is configured with a water inlet on one end and a water outlet on
the other end to facilitate the sufficient utilization of the filter material in the filter element,
and the filter element is required to be arranged transversally to enhance its stability. But such
configuration is not beneficial to the overall arrangement of the filter device, especially under
a trend of minimizing the products, such as the water purifier, such a filter element structure

cannot meet the increasing market needs.

SUMMARY

[0003] With respect to the problems in the prior art, an object of the disclosure is to provide
a filter element and filter device which are beneficial to the entire arrangement and may
reduce the space the whole device occupied.

[0004] In order to achieve the above object, the technical solutions of the disclosure are
introduced as follows:

[0005] a filter element used in a filter device, includes:

[0006] a seat body mounted on the filter device and provided with a first passage and a



second passage;

[0007] a filter body detachably connected to an upper portion of the seat body and including
a filter space therein, the filter space having two ends which are communicated with a first
filter passage and a second filter passage, respectively, and a filter material being provided in
the filter space, wherein, when the filter element is in use, the first filter passage and the first
passage are in communication, and the second filter passage and the second passage are in
communication.

[0008] Preferably, the seat body includes:

[0009] a base body mounted on the filter device, the first passage and the second passage
being provided on the base body; |

[0010] a rotating body rotatably connected to an upper portion of the base body, including a
rotating plate with a first pipe and a second pipe provided thereon;

[0011] wherein, when the filter element is in use, a lower opening of the first pipe is
communicated with the first passage, an upper portion of the first pipe is inserted into the first
filter passage, an upper opening of the first pipe is communicated with the first filter passage,
a lower opening of the second pipe is communicated with the second passage, an upper
portion of the second pipe is inserted into the second filter passage, and an upper opening of
the second pipe is communicated with the second filter passage; when the filter element is in
a disassemble state, the rotating plate closes the upper openings of the first and second
passages.

[0012] Preferably, a seal structure is provided between the base and the rotating body.
[0013] Preferably, the upper portion of the base body has a groove, the rotating plate is
provided on the bottom of the groove, and a first thread structure is provided on the inner
sidewall of the groove; a lower portion of the filter body has a boss, and a second thread

structure that mates with the first thread structure is provided on an outer sidewall of the boss.



[0014] Preferably, both the first filter passage and the second filter passage are provided
with a water-sealed shoulder, a seal ring and a water-sealed block, wherein the seal ring is
arranged close to the base body, the water-sealed block is positioned above the seal ring, the
water-sealed shoulder is positioned above the water-sealed block; when the filter element is
in use, the first pipe and the second pipe push the water-sealed block against the water-sealed
shoulder, such that the first filter passage is communicated with the first passage through the
first pipe, and the second filter passage is communicated with the second passage through the
second pipe; when the filter element is in a disassemble state, the water-sealed block falls
down to fit the seal ring, such that lower openings of the first and second filter passages are
closed.

[0015] Preferably, the upper openings of the first pipe and the second pipe are L-shaped
openings.

[0016] Preferably, a return spring is provided between the water-sealed shoulder and the
water-sealed block.

[0017] Preferably, the water-sealed block is made of elastic material.

[0018] Preferably, the filter material is active carbon.

[0019] Preferably, the filter space has a lower portion filled with the active carbon and an
upper portion filled with wadding.

[0020] Preferably, an upper portion of the second filter passage is communicated with a
guide pipe whose upper opening is arranged close to the top of the filter space.

[0021] Preferably, the filter space is further provided therein a bracket and a stepped
through hole in the bracket, the guide pipe is inserted in the stepped through hole, with a
lower end of the guide pipe pressing against a stepped face of the stepped through hole; a seal
ring is provided between the guide pipe and the stepped through hole, a lower portion of the

bracket is mounted on an upper shoulder of the second filter passage, and the bracket and the
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second filter passage is sealed therebetween.

[0022] Preferably, a handle for operation is provided on a top face of the filter body .

[0023] Preferably, a shock absorption adhesive is provided on the periphery of the top of the
filter body.

[0024] In order to achieve the above objects, the following technical solutions of the
disclosure are further provided.

[0025] A filter device includes the filter element as above described.

[0026] The advantageous effects of the disclosure are in that, as compared with the prior art,
the filter element of the disclosure may receive and discharge water from the seat body on
lower part, and the filter body is provided on the upper portion of the seat body to form an
inverted vertical structure, such structure may save the arrangement of the pipelines since the
water discharged is on the same direction as the incoming water; on the other hand, the
vertical structure itself may make the overall structure of the filter element more compact, so
that the filter element may occupy a smaller space and the overall arrangement is improved.
Since the whole volume of the filter device using the filter element of the disclosure is greatly
reduced, the market requirement is fulfilled and the product becomes more and more
competitive.

[0027] It should be understood that the general description above and the detailed

description below are merely exemplary and explanatory, and do not limit the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] A further detailed description will be given hereinafter to the embodiments of the
disclosure in conjunction with the accompany drawings, in which:

[0029] FIG. 1 is a front structural schematic view showing a filter element according to one

exemplary embodiment of the disclosure;



[0030] FIG. 2 is a sectional structural schematic view showing the filter element according
to one exemplary embodiment of the disclosure;

[0031] FIG. 3 is a perspective structural view showing a base in the filter element according
to one exemplary embodiment of the disclosure;

[0032] FIG. 4 is a top structural schematic view showing the seat body in the filter element
according to one exemplary embodiment of the disclosure;

[0033] FIG. 5 is a schematic view showing a first state of the seat body in the filter element
in according to one exemplary embodiment of the disclosure;

[0034] FIG. 6 is a schematic view showing the seat body of the filter element is in a second
state according to one exemplary embodiment of the disclosure;

[0035] FIG. 7 is a schematic view showing the state of use of the filter element according to
one exemplary embodiment of the disclosure; and

[0036] FIG. 8 is a schematic view showing a disassemble state of the filter element
according to one exemplary embodiment of the disclosure.

[0037] The accompanying drawings herein are incorporated into and constitute a part of this
specification, and together with the embodiments of the disclosure, serve to explain principle

of the present disclosure.

DETAILED DESCRIPTION

[0038] Typical embodiments embodying the features and advantages of the disclosure will
be described in detail in the following description. It should be understood that modifications
can be made to the disclosure in different embodiments without departing from the scope of
the disclosure, and the description and drawings thereof should be substantively regarded to
be illustrative rather than limitative.

[0039] An embodiment of the disclosure provides a filter device including a filter element



according to the disclosure, which filter element is used in the filter device.

[0040] The filter element according to one embodiment of the disclosure, as shown in FIGS.
I and 2, includes a seat body 2 and a filter body 1. The seat body 2 is mounted on the filter
device and is provided with a first passage 101 and a second passage 201, both of which are
communicated to outside to form an intake and exit passages respectively. The filter body 1 is
connected to an upper portion of the seat body 2, and is detachable from the seat body 2 for
ease maintenance. The filter body 1 includes a filter space 10 having two ends that are
connected with a first filter passage 103 and a second filter passage 203, respectively; the
filter space 10 is provided with a filter material 13 to filter water or other liquid flowing
through. When the filter element is in a working state, the first filter passage 103 and the first
passage 101 are connected for fluid communication, and the second filter passage 203 and
the second passage 201 are connected for fluid communication. In this way, water or other
liquid may flow into the filter space 10 through the first passage 101 and the first filter
passage 103, and is filtered by the filter material 13, and then flows away via the second filter
passage 203 and the second passage 201.

[0041] The above structure of the filter element according to one or more embodiments of
the disclosure may receive and discharge water from the seat body 2 on its lower portion. The
filter body 1 is disposed on the upper portion of the seat body 2 and then an inverted vertical
structure is formed. Such structure not only saves the arrangement of the pipelines, but also
makes the whole structure of the filter element more compact. In order to optimize the filter
element of the disclosure, the specific structure of this embodiment is further described, but it
is not intended to limit the protection scope of the filter element of the disclosure.

[0042] In an embodiment of the disclosure, the seat body 2, as shown in FIGS. 3 and 4,
includes a base body 21 and a rotating body 22. The base body 21 is mounted on the filter

device via a connector to support the rotating body 22. A lower portion of the base 21 is a seat



block. A first passage 101 and a second passage 201 are provided on and extend out of the
seat block, and are connected to the corresponding pipelines of the filter device by means of
the joints. An upper portion of the base body 21 is a groove 20 which has the upper through
holes of the first passage 101 and the second passage 201 provided on its bottom and an
internal thread or a slope structure similar to the internal thread further provided on its inner
sidewall.

[0043] The rotating body 22 is rotatably mounted on the base body 21, and includes a
rotating plate 220, a first pipe 102, and a second pipe 202. The rotating plate 220 is a sheet
structure, which has an outer edge that is adapted to the bottom surface of the groove 20 of
the base body 21. A lower end surface of the rotating plate 220 abuts against the bottom
surface of the groove 20, between which a seal structure 24 (as shown in FIGS. 7 and 8) may
be disposed. For example, the seal structure 24 may be a seal ring, or a seal gasket, etc. An
upper portion of the rotating plate 220 is pressed by the detachable fixing members with such
an appropriate force that not only enable the rotation of the rotating plate 220 with respect to
the base body 21 in a plane, but also ensure a reliable seal between the lower end surface of
the rotating plate 220 and the bottom surface of the groove 20. The rotating plate 220 is
connected to the first pipe 102 and the second pipe 202. The lower openings of the first pipe
102 and the second pipe 202 correspond to the first passage 101 and the second passage 201,
respectively.

[0044] As shown in FIGS. 5 and 6, the rotating plate 220 in different positions correspond
to different states of the filter element. For example, there may be two states in one or more
embodiments. When the filter element is in a working state, a lower opening of the first pipe
102 is connected with the first passage 101, an upper portion of the first pipe 102 is inserted
into the first filter passage 103 of the filter body 1 (as shown in FIGS. 7 and 8), and an upper

opening of the first pipe 102 is connected with the first filter passage 103. At the same time, a



lower opening of the filter pipe 202 is connected with the second passage 201, an upper
portion of the second pipe 202 is inserted into the second filter passage 203 of the filter body
1, and an upper opening of the second pipe 202 is connected with the second filter passage
203. Herein, the first passage 101, the first pipe 102, and the first filter passage 103 are
successively in fluid communication, through which the water or other liquid flows into the
filter space 10. Meanwhile, the second passage 201, the second pipe 202, and the second
filter passage 203 are successively in fluid communication, through which the filtered water
or other liquid flows out of the filter space 10, as shown in FIGS. 5 and 7. Further, when the
filter element is in the disassemble state, the rotating plate 220 rotates, the first pipe 102 on
the rotating plate 220 does not correspond to the first passage 101, the second pipe 202 does
not correspond to the second passage 201, the upper through holes of the first passage 101
and the second passage 201 are closed by the rotating plate, such that the intake passage of
the filter body 1 is cut off, as shown in FIG. 6.

[0045] In one or more embodiments of the disclosure, as shown in FIG. 1 and FIG. 2, the
filter body 1 has a cylinder shape. A handle is provided on the top of the external of the
cylinder of the filter body 1 for easy manual operation. A shock absorption adhesive 12 is
provided on the periphery of the top of the filter body 1 to reduce vibration and avoid
damaging the filter body 1 by impact. A lower portion of the filter body 1 has a boss
structure 18. The outer sidewall of which is provided with an external thread or a slope
structure similar to the thread that fits to the thread (or similar to the thread) structure on the
inner sidewall of the groove 20 of the base body 21. By means of the cooperation of both
thread (or similar to the thread) structures, the filter body 1 may be screwed into the base
body 21 to be adaptively mounted on the seat body 2, or may be screwed out of the base body
21 and disassembled from the seat body 2 quickly.

[0046] The filter body 1 is provided with a housing space therein, i.e., the filter space 10.



For example, the housing space is filled with a filter material 13. The selection for the filter
material 13 is associated with the function of the filter element, according to the actual
situation. In one or more embodiments, the filter material includes active carbon, i.e., active
carbon 13, which is able to purify the water or other fluid. Further, to avoid any problems, for
example, the water becomes black, resulted from the rush away of the active carbon 13,
wadding is further filled within the upper portion of the active carbon 13. In this way, the
water is purified through the active carbon 13 and then through the filled wadding 14 which
blocks the active carbon 13 from rushing away.

[0047] In some embodiments, the bottom of the filter space 10 is connected with the first
filter passage 103, and the top of the filter space 101 is connected with the second filter
passage 203. In order to prevent air from escaping and remaining in the top of the filter space
10 during the filtering, the second filter passage 203 is connected with a guide pipe 16. The
guide pipe 16 is positioned in the middle of the filter space 10 and extends axially. The guide
pile 16 has an upper opening that is arranged close to the top of the filter space 10, and a
lower opening that is connected with the second filter passage 203. When water or other
liquid which is filtered through the filter material simply flows into the guide pipe 16 through
the top gap of the filter space 10, which causes such a pressure that the air cannot escape but
flows into the guide pipe 16 together With water or other liquid, and is discharged from the
filter body 1 through the second filter passage 203.

[0048] In one or more embodiments, as shown in FIGS. 7 and 8, in order to facilitate the
filling and enclosing of the filter material 13 as well as the installation of the guide pipe 16, a
bracket 17 is further provided within the filter space 10. The main body of the bracket 17 is a
pallet. The periphery of the bracket 17 is adapted to the inner wall structure of the filter space.
The middle portion of the bracket 17 is a hollow shaft structure within which a stepped

through hole is provided. A lower portion of the guide pipe 16 is sleeved with a bushing 171



and is inserted into the stepped through hole together with the bushing 171. The lower end of
the guide pipe 16 abuts against a stepped face of the stepped through hole. In order to ensure
seal, a seal ring 172 is provided between the guide pipe 16 and the stepped through hole. A
lower portion of the bracket 17 is mounted on an upper shoulder 175 of the second filter
passage 203. The bracket 17 and the second filter passage 203 are sealed by a seal ring 174.
And the pallet of the bracket 17 is provided with a gasket 173 to enclose the filter material 13
in the filter space 10. Such structure is positioned by interspersing the whole circle, to
achieve coaxial foolproof and 180 degrees foolproof, so that the whole assembling of the
filter element becomes simpler and more convenient.

[0049] As shown in FIGS. 7 and 8, both the first filter passage 103 and the second filter
passage 203 are provided with a water-sealed shoulder 151, a seal ring 19 and a water-sealed
block 15. The seal ring 19 is arranged close to the base body 21, the water-sealed block 15 is
made of elastic material and positioned above the sealing ring 19, and the water-sealed
shoulder 151 is positioned above the water-sealed block 15. When the filter element is in a
working state, as shown in FIG 7, the first pipe 102 and the second pipe 202 push the
water-sealed block 15 against the water-sealed shoulder 151, such that the first filter passage
103 is connected with the first passage 101 through the first pipe 102, and the second filter
passage 203 is connected with the second passage 201 through the second pipe 202. To ease
the fluid communication between the first pipe 102 and the first filter passage 103 and to ease
the fluid communication between the second pipe 202 and the lsecond filter passage 203, the
upper openings of the first pipe 102 and the second pipe 202 may be L-shaped openings, or
wedge-shaped openings. When the filter element is in a disassemble state, as shown in FIG. 8,
the water-sealed block 15 falls down to fit the seal ring 19, so that the lower through holes of
the first filter passage 103 and the second filter passage 203 are closed. The falling of the

water-sealed block 15 may be realized under the effect of its own weight, or under the effect
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of a return spring (not shown) that is provided between the water-sealed shoulder 151 and the
water-sealed block 15.

[0050] As for an optimal water-drip proof and water-leakage proof structure of this
embodiment as shown in FIG. 5, FIG. 6, FIG. 7 and FIG. 8, in a process of assembling the
filter element for the first time, firstly the rotating body 22 is mounted into the base body 21,
and the overall seat body 2 is mounted on the filter device by means of the connector, at this
time, the rotating plate 220 closes the upper through holes of the first passage 101 and the
second passage 102. Subsequently, the lower boss structure 18 of the filter body 1 is
correspondingly inserted into the groove 20 of the base body 21, which causes the filter body
1 and the rotating body 22 are rotated together relative to the base body 21 due to the
structural cooperation of the two threads (or similar to the threads). After rotating to the place,
the first pipe 102 of the rotating body 22 is connected with the first passage 101, the second
pipe 202 is connected with the second passage 201, and the upper portions of the first pipe
201 and the second pipe 202 push the water-sealed block 15 upward during the falling of
filter body 1, so that the upper opening of the first pipe 102 is connected with the first filter
passage 103, and the upper opening of the second pipe 202 is connected with the second ﬁlt‘er
passage 203. Herein, the water or other liquid to be filtered may flow into or out of the filter
space 10 within the filter body 1 through the above passages, and can be processed by means
of the filter material 13.

[0051] When the filter body 1 is disassembled, the filter body 1 is rotated, and the filter
body 1 and the rotating body 22 are rotated together relative to the base body 21 due to the
structural cooperation of the two threads (or similar to the threads). After rotating to the place,
the rotating plate 220 of the rotating body 22 closes the through holes of the first passage 101
and the second passage 201, the upper portions of the first pipe 102 and the second pipe 202

release the water-sealed block 15 during the rising of the filter body 1. The water-sealed
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block 15 falls down under the effect of its own weight or the return spring, and fits the seal
ring 19 to close the outer through holes of the first filter passage 103 and the second filter
passage 203, so that the water or other liquid within the filter body 1 may not escape.

[0052] Further, when the filter body 1 is mounted again, the filter body 1 is simply required
to screw into the seat body 2 that has been fixed, and its connection processes are as
described above.

[0053] Further, the optimal water-dripped proof and water-leakage proof structure of this
embodiment may also be applied to a non-inverted vertical filter element, and the other filter
elements (for example, a horizontal structure) are also possible.

[0054] The technical solutions of the disclosure have been disclosed by the embodiments as
above mentioned. Those skilled in the art should be acknowledged that any variation and
modification that are made without departing from the range and spirit of the present
disclosure as claimed by the appended claims should be embraced by the protection scope of

the claims of the disclosure.
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WHAT IS CLAIMED IS:

1. A filter element used in a filter device, comprising:

a seat body mounted on the filter device, the seat body comprising a first passage
and a second passage; and

a filter body detachably connecte>d to an upper portion of the seat body, the filter
body comprising a filter space therein, the filter space having two ends which are
connected respectively through a first filter passage and a second filter passage, and a
filter material being provided in the filter space,

wherein when the filter element is in a working state, the first filter passage and the
first passage are connected for fluid communication, and the second filter passage and

the second passage are connected for fluid communication.

2. The filter element according to claim 1, wherein the seat body comprises:

a base body mounted on the filter device, the first passage and the second passage
being disposed in the base body; and

a rotating body rotatably connected to an upper portion of the base body, including
a rotating plate with a first pipe and a second pipe provided thereon;

wherein when the filter element is in the working state, a lower opening of the first
pipe is connected with the first passage, an upper portion of the first pipe is inserted into
the first filter passage, an upper opening of the first pipe is connected with the first filter
passage, a lower opening of the second pipe is connected with the second passage, an
upper portion of the second pipe is inserted into the second filter passage, and an upper
opening of the second pipe is connected with the second filter passage; when the filter
element is in a disassemble state, the rotating plate closes the upper openings of the first

and second passages.



3. The filter element according to claim 2, wherein a seal structure is provided

between the base body and the rotating body.

4. The filter element according to claim 2, wherein the upper portion of the base
body comprises a groove, the rotating plate is provided on a bottom of the groove, and a
first thread structure is provided on an inner sidewall of the groove; a lower portion of
the filter body comprises a boss structure, and a second thread structure that mates with

the first thread structure is provided on an outer sidewall of the boss structure.

5. The filter element according to any one of claims 2-4, wherein both the first
filter passage and the second filter passage are provided with a water-sealed shoulder, a
seal ring and a water-sealed block, wherein the seal ring is arranged close to the base
body, the water-sealed block is positioned above the seal ring, the water-sealed shoulder
is positioned above the water-sealed block; when the filter element is in the working
state, the first pipe and the second pipe push the water-sealed block against the
water-sealed shoulder, such that the first filter passage is connected with the first
passage through the first pipe, and the second filter passage is connected with the second
passage through the second pipe; when the filter element is in a disassemble state, the
water-sealed block falls down to fit the seal ring, such that lower openings of the first

and second filter passages are closed.

6. The filter element according to claim 5, wherein the upper openings of the first

and second pipes are L-shaped openings.
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7. The filter element according to claim 5, wherein a return spring is provided

between the water-sealed shoulder and the water-sealed block.

8. The filter element according to claim 5, wherein the water-sealed block is made

of elastic material.

9. The filter element according to claim 1, wherein the filter material comprises

active carbon.

10. The filter element according to claim 9, wherein the filter space comprises a

lower portion filled with the active carbon and an upper portion filled with wadding.

11. The filter element according to claim 1, wherein, an upper portion of the second
filter passage is connected with a guide pipe whose upper opening is arranged close to a

top of the filter space.

12. The filter element according to claim 11, wherein the filter space is further
provided therein a bracket and a stepped through hole in the bracket, the guide pipe is
inserted in the stepped through hole, with a lower end of the guide pipe pressing against
a stepped face of the stepped through hole; a seal ring is provided between the guide
pipe and the stepped through hole, a lower portion of the bracket is mounted on an upper
shoulder of the second filter passage, and the bracket and the second filter passage is

sealed therebetween.

13. The filter element according to claim 1, wherein a handle for operation is
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provided on a top surface of the filter body.

14. The filter element according to claim 1, wherein a shock absorption adhesive is

provided on a periphery of a top of the filter body.

15. A filter device, wherein, the filter device includes a filter element according to

any one of claims 1-14.



