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KEY STRUCTURE FOR | NSTALLI NG A FI LTER CARTRI DGE ON A CYLI NDER AND
RELATED FI LTER DEVI CE

Background of the Invention

1. Field of the Invention

[ 0001] The present invention relates to a filter product, and nore
particularly, to a key structure, which facilitates assenbly and

di sassenbly of a filter cartridge, and a filter device therewth.

2. Description of the Prior Art

[ 0002] Wth advancenent of filtering technol ogy and devel opnent of
filter material, filter devices are wdely usedindifferent fields.
The filter device usually includes a filter shell and a filter
cartridge. The filter shell has a suction port and a di schargi ng port
for connection with pipelines. The filter cartridge is disposed in
thefilter shell for renoving specific substances fromprocess fl uid,
wast e wat er or dri nki ngwater, soastoachi eve apurposeof filtration.
However, pores of the filter cartridge may be obstructed gradual ly
with increase in use, which not only brings a negative effect on a
filtering efficiency of the filter device but also increases a
pressure difference of the filter device. In order to naintain the
filtering efficiency of the filter device and prevent the excessive
pressure difference of the filter device, the filter cartridge has
to be repl aced periodically. Besides, when a user replacesthefilter
cartridge, the user may contact residual substances on the filter
cartridge, which may cause a potential hazard. Therefore, it becones
an inportant topic inthe fieldto allowa user to replace a filter

cartridge safely and easily.

Summary of the Invention
[ 0003] Therefore, it is an objective of the present invention to
provi de a key structure, which facilitates assenbly and di sassenbly

of afilter cartridge, and a filter device therewth.



[ 0004] I n order to achi eve the af orenmenti oned obj ecti ve, the present
i nvention discloses akey structurefor installingafilter cartridge
on a cylinder. The key structure i ncl udes a mai n body and aresilient
arm The mai n body extends al ong a hori zontal direction and i ncl udes
a conbining portion for being conbined with the filter cartridge.
The resilient armis connected to the nmain body and extends al ong
a vertical direction substantially perpendicular to the horizontal
di rection downwardly. An engaging hook is forned on an end of the

resilient armfor engagingw th a positioningrecess onthe cylinder.

[ 0005] According to an enbodi nent of the present invention, the key
structure further includes at | east one fixing |lug connected to the
mai n body and ext endi ng al ong the vertical directi on downwardly. An
abutting portionis formed on the at | east one fixing | ug and ext ends
al ongthe horizontal direction, andthe abutting portionabuts agai nst
a protruding rimon an end surface of the cylinder when the engagi ng
hook engages with the positioning recess.

[ 0006] According to an enbodi nent of the present invention, the key
structure further includes at | east one operating rib connected to
t he mai n body and extendi ng al ong the vertical direction upwardly,
and the at | east one operating rib drives the nmain body to rotate
relative to the cylinder when the at |east one operating rib is
oper at ed.

[ 0007] According to an enbodi nent of the present invention, the key
structure further includes at | east one strengthening rib di sposed
on the mai n body for strengthening a structural strength of the key

structure.

[ 0008] According to an enbodi ment of the present invention, the
conmbi ning portion is detachably conbi ned with a neck portion on an
end cap of the filter cartridge. Two engagi ng protrusions protrude
fromtwo si des of the conbining portion and are | ocated at positions

respectively corresponding to two engagi ng recesses on a wall of the



neck portion, and the two engagi ng protrusions respectively engage
wi th the two engagi ng recesses when t he conbi ni ng portionis conbi ned

with the neck portion.

[ 0009] According to an enbodi nent of the present invention, a shape
of a cross section of the conmbining portion along the horizontal
di rection matches with a shape of a cross secti on of the neck portion

al ong the horizontal direction.

[ 0010] According to an enbodi nent of the present invention, a shape
of a cross section of the conmbining portion along the horizontal
di rection does not match with a shape of a cross section of the neck

portion along the horizontal direction.

[ 0011] I n order to achi eve the af orenmenti oned obj ecti ve, the present
invention further discloses a filter device. The filter device
includes a shell, afilter cartridge and a key structure. The shel

i ncludes a cover and a cylinder. The cover is detachably conbi ned
with the cylinder. An accommbdati ng space i s encl osed by the cover
and the cylinder. A positioning recess is forned on the cylinder.
The filter cartridge is disposed inthe acconmpdati ng space. The key
structure is for installing the filter cartridge on the cylinder.
The key structure includes a main body and aresilient arm The nmain
body extends al ong a horizontal direction and i ncl udes a conbi ni ng
portion for being conbined wwth the filter cartridge. The resilient
armis connected to the main body and extends along a vertica
direction substantially perpendicular to the horizontal direction
downwardly. An engagi ng hook is formed on an end of the resilient

arm for engaging with the positioning recess.

[ 0012] According to an enbodi ment of the present invention, the
cyl i nder includes at | east one gui di ng structure di sposed on at | east
one side of the positioning recess for guiding the engagi ng hook to

enter into the positioning recess.



[ 0013] According to an enbodi nent of the present invention, the key
structure further includes at | east one fixing |lug connected to the
mai n body and ext endi ng al ong the vertical direction downwardly. An
abutting portionis formed onthe at | east one fixing | ug and ext ends
al ong the horizontal direction. Aprotrudingrimis forned on an end
surface of the cylinder, and the abutting portion abuts agai nst the
protrudi ng ri mwhen the engagi ng hook engages with the positioning

recess.

[ 0014] Accordi ngto an enbodi ment of the present i nvention, thefilter
cartridge includes a cartridge body and an end cap installed on the
cartridge body. Aneck portionis fornmed onthe end cap. The conbi ni ng
portion is detachably conbined with the neck portion. Two engagi ng
recesses are formed on a wall of the neck portion. Two engagi ng
protrusions protrude fromtwo sides of the conbining portion and are
| ocated at positions respectively corresponding to the two engagi ng
recesses, and the two engagi ng protrusions respectively engage wth
t he t wo engagi ng recesses when t he conbi ni ng portionis conbinedwth
t he neck portion.

[ 0015] I nsummary, the key structure of the present inventionutilizes
t he conmbi ning portion to be conbined with the filter cartridge and
further utilizes the engagi ng hook to engage with the positioning
recess on the cylinder. Therefore, whenit is desiredtoinstall the
filter cartridgeonthecylinder, it only has to conbi ne t he conbi ni ng
portionwiththe filter cartridge and then operate the key structure
t 0o engage t he engagi ng hook wi t ht he posi ti oni ngrecess onthecylinder,
whi ch achi eves assenbly of the filter cartridge. Furthernore, the
filter cartridge and the cylinder can be detached toget her when t he
cylinder is detached fromthe cover, which saves nai nt enance space
in order for replacenent of the filter cartridge. Besides, when it
is desiredto detachthe filter cartridge fromthe cylinder, it only
has to operate the key structure to di sengage t he engagi ng hook from
the positioning recess on the cylinder for allow ng detachnent of

thefilter cartridge andthe key structure together fromthe cylinder.



Therefore, the key structure of the present invention has advant ages
of sinple structure, saving the maintenance space in order for
repl acenent of thefilter cartridge, and easy operation. I n addition,
during the af orenenti oned det achi ng process, the user only contacts
t he key structurerather thanthefilter cartridge, whicheffectively
prevents a potential hazard caused by contacting resi dual substances

on the filter cartridge.

[ 0016] These and ot her objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

enbodi ment that isillustrated in the various figures and draw ngs.

Brief Description of the Draw ngs

[0017] FIG 1 is aschematic diagramof a filter device according to
an enbodi ment of the present invention.

[0018] FIG 2 and FIG 3 are expl oded di agrans of the filter device
according to the enbodi nent of the present invention.

[0019] FIG 4 is adiagramof a cylinder accordi ng to the enbodi nent
of the present invention.

[0020] FIG 5 and FIG 6 are diagrans of the key structure and the
filter cartridge at different views according to the enbodi nent of
the present invention.

[0021] FIG 7to FIG 9 are diagrans of the filter device in a first
state at different views according to the enbodi nent of the present
i nvention.

[0022] FIG 10to FIG 12 are diagrans of thefilter deviceinasecond
state at different views according to the enbodi ment of the present

i nventi on.

Det ai | ed Description

[0023] In the followng detailed description of the preferred
enbodi ments, reference is made to the acconpanyi ng draw ngs which
forma part hereof, and in which is shown by way of illustration

speci fic enbodi nents i nwhichtheinventionmy be practiced. Inthis



regard, directional term nology, such as "top, bott om front,"
"back," etc., isusedwithreferencetotheorientati onof theFigure(s)
bei ng described. The conponents of the present invention can be
positioned in a nunber of different orientations. As such, the
directional term nology is used for purposes of illustration and is
innoway |imting. Accordingly, the drawi ngs and descri ptions w ||

be regarded as illustrative in nature and not as restrictive.

[0024] Pleaserefer toFIG 1toFIG 3. FIG 1is aschematic diagram
of a filter device 1 according to an enbodi nent of the present
invention. FIG 2and FI G 3 are expl oded di agrans of thefilter device
1 according to the enbodi nent of the present invention. As shown in
FIG 1to FIG 3, the filter device 1 includes a shell 11, afilter
cartridge 12 and a key structure 13. The shell 11 includes a cover
111 and a cylinder 112. The cover 111 and the cylinder 112 are
det achabl y conbi ned with each other. An accommodati ng space 113 is
encl osed by the cover 111 and the cylinder 112. The filter cartridge
12 isinstalled onthe cylinder 112 and | ocated i n t he acconmopdat i ng
space 113. The cover 111 i ncludes a suction port 1111, a di scharging
port 1112 and a conmunicating portion 1113. The suction port 1111
is communi cated with the acconmodati ng space 113 and for connection
w th an upstream pi peline, which is not shown in the figures. The
comuni cating portion 1113 is | ocated in the accommbdati ng space 113
and for connectionwiththefilter cartridge 12. The di schargi ng port
1112 is conmunicated with the conmmunicating portion 1113 and for
connection with a downstream pi peline, which is not shown in the
figures. I nsuch away, when t he upstreampi peline and t he downst ream
pi peline are respectively connected to the suction port 1111 and t he
di scharging portion 1112, fluid can flowfromthe suction port 1111
into the accommodati ng space 113 and then flow through the filter
cartridge 12, so as to be filtered by the filter cartridge 12.
Afterwards, thefluidcanflowthroughthe communicating portion 1113
and the discharging port 1112 to the downstream pipeline, which

achi eves a purpose of filtering the fluid.



[ 0025] Specifically, please refer to FIG 2to FIG 6. FIG 4 is a
di agramof the cylinder 112 accordi ngtothe enbodi nent of the present
invention. FIG 5 and FIG 6 are diagrans of the key structure 13
and the filter cartridge 12 at different views according to the
enbodi ment of the present invention. As shown in FIG 2 to FIG 6,
the key structure 13 includes a main body 131, a resilient arm132,
two fixing lugs 133, two operating ribs 134 and ei ght strengthening
ri bs 135. The mai n body 131 extends al ong a horizontal direction H
and i ncl udes a conbi ni ng portion 1311 for conbinationwiththefilter
cartridge 12. The filter cartridge 12 includes an end cap 121 and
a cartridge body 122. The end cap 121 is installed on the cartridge
body 122. Aneck portion 1211 and a connecting portion 1212 are for ned
onthe end cap 121. The connecting portion 1212 is for bei ng connect ed
to the communi cating portion 1113. The neck portion 1211 is for being
det achably conbined with the conbining portion 1311

[ 0026] Specifically, two engagi ng recesses 123 are forned on a wal

of the neck portion 1211. Two engagi ng protrusi ons 1312 protrude from
two si des of the conbining portion 1311 and are | ocated at positions
respectively corresponding to the two engagi ng recesses 123 on the
neck portion 1211. When the conbining portion 1311 is detachably
conbined with the neck portion 1211, the two engagi ng protrusions
1312 respectively engage with the two engagi ng recesses 123, so t hat
the key structure 13andthefilter cartridge 12 can be firmy engaged
w th each ot her by engagenent of the two engagi ng protrusions 1312
and the two engagi ng recesses 123. Preferably, in this enbodi nent,
a shape of a cross section of the conbining portion 1311 along the
hori zontal direction H and a shape of a cross section of the neck
portion 1211 along the horizontal direction H can match with each
ot her and be forned i n gourd shapes. In detail ed, an openi ng end of
t he conbi ni ng portion 1311 can be narrower than a cl osed end of the
conbi ni ng portion 1311, whi ch nakes t he conbi ni ng porti on 1311 engage
withtheneck portion1211norefirny. However, the present i nventi on
is not limted to this enbodi nent. The shape of the cross section

of the conbining portion 1311 al ong the horizontal direction H does



not have to match with the shape of the cross section of the neck
portion 1211 al ong the hori zontal directionH For exanpl e, i nanot her
enbodi ment, the cross section of the neck portion 1211 can be forned
i n a dog-bone shape, and the cross section of the conbining portion
1311 can be formed in a gourd shape, which does not match with the

dog- bone shape.

[ 0027] Furthernore, the resilient arm 132 is connected to the nmain
body 131 and extends along a vertical direction V substantially
per pendi cul ar to the horizontal direction Hdownwardly. An engagi ng
hook 1321 is formed on an end of the resilient arm132. A positioning
recess 1121 is fornmed on the cylinder 112. After the key structure
13 is conbined with the filter cartridge 12, the filter cartridge
12 andt he key structure 13 can be pl acedintothecylinder 112 toget her.
When the filter cartridge 12 and the key structure 13 are placed into
the cylinder 112 together, the engagi ng hook 1321 can stretch into
the cylinder 112 downwardly to engage with the positioning recess
1121 for achieving assenbly and positioning of the key structure 13
relative to the cylinder 112. In this enbodi nent, the cylinder 112
preferably can include two guiding structures 1122. The two gui di ng
structures 1122 are di sposed on two sides of the positioning recess
1121 for guiding the engagi ng hook 1321 to enter into or | eave from
the positioning recess 1121. The two fixing |lugs 133 are connected
to the main body 131 and extend along the vertical direction V
downwardly. The two fixing lugs 133 are | ocated on two sides of the
resilient arm132. An abutting portion 1331 is fornmed on each fi xi ng
lug 133 and extends along the horizontal direction H for abutting
agai nst a protruding rim1124 on an end surface 1123 of the cylinder
112 when t he engagi ng hook 1321 engages with the positioning recess
1121. The engagi ng hook 1321 and the two abutting portions 1331 can
formthree-point support for achieving assenbling stability of the
key structure 13 relative to the cylinder 112. However, the nunbers
and the configurations of the positioningrecess 1121, theresilient
arm132, the engagi ng hook 1321, the fixing lug 133 and the abutting

portion 1331 are not limted to those illustrated in the figures of



this enbodinment. It depends on practical denands.

[ 0028] Furthernore, the two operating ribs 134 are connected to the
mai n body 131 and extend al ong the vertical direction V upwardly for
allowing a user to operate the two operating ribs 134 to drive the
mai n body 131 torotate relative to the cylinder 112, so as to drive
t he engagi ng hook 132 to rotatably engage wi th or di sengage fromt he
positioning recess 1221, which achi eves assenbly or di sassenbly of
the key structure 13. The eight strengthening ribs 135 are
respectively di sposed on the mai n body 131, a connection of the nain
body 131 and the resilient arm132 and a connection of the nain body
131 and each fixing |lug 133, for strengthening a structural strength
of the key structure 13. However, the nunber, the size, and the
configuration of the strengthening rib 135 are not limted to those
illustratedinthefigures of this enbodi nent. It depends on practi cal
demands.

[ 0029] Please refer to FIG 2to FIG 3 and FIG 7to FIG 12. FIG
7to FIG 9 are diagrans of the filter device 1 in afirst state at
di fferent views accordi ngtothe enbodi nent of the present i nventi on.
FIG 10 to FIG 12 are diagrans of the filter device 1 in a second
state at different views according to the enbodi nent of the present
invention. AsshowninFIG 2andFIG 3, whenit isdesiredtoassenble
the filter device 1, the cylinder 112 can be detached fromthe cover
111. Afterwards, the conbining portion 1311 of the main body 131 of
the key structure 13 can be conbined with the neck portion 1211 of
the filter cartridge 12 for achi eving assenbly of the key structure
13 and the filter cartridge 12. Furthernore, as shown in FIG 7, the
assenbly of the key structure 13 and the filter cartridge 12 can be
pl aced into the cylinder 112 until the abutting portions 1331 abut
agai nst the protrudingrimll24 onthe endsurface 1123 of t he cyl i nder
112. It should be noticed that during the aforenentioned process,
an inner wall of the cylinder 112 interferes with the engagi ng hook
1321, sothat the resilient arm132 is forced to resiliently deform

i nwar dl y.



[ 0030] Besides, when the abutting portions 1331 abut agai nst the
protrudi ngriml1l24, the engagi nhg hook 1321 and t he posi ti oni ng recess
1121 are | ocated on the sane height or level. At this nmonent, if the
engagi ng hook 1321 is msaligned with the positioning recess 1121,
as shown in FIG 9, the user can operate the two operating ribs 134
to drive the key structure 13 and the filter cartridge 12 together
torotate relative to the cylinder 112 froma position as shown in
FIG 8 to a position as shown in FIG 11, so that the engagi ng hook
1321 can pass over the guiding structure 1122 to be aligned with the
positioning recess 1121, which allows the engagi ng hook 1321 to be
driven by a recovering force of the resiliently deformed resilient
arm132 to engage with the positioning recess 1121, as shown in FI G
12, for achieving a purpose of installing the filter cartridge 12
on the cylinder 112 by the key structure 13. Afterwards, the user
can attach the cover 111 onto the cylinder 112 where the filter
cartridge 12 is installed, so as to achieve assenbly of the filter
device 1. However, it isnot limtedto this enbodi nent. For exanpl e,
i f the engagi ng hook 1321 is aligned with the positioningrecess 1121
in a condition that the abutting portions 1331 abut against the
protruding rim1124, it is not requiredto operate the operatingribs
134 to drive the main body 131 and t he engagi nhg hook 1321 connect ed
to the main body 131 to rotate. The resiliently deformed resilient
arm 132 can resiliently recover to drive the engagi ng hook 1321 to
engage wth the positioning recess 1121 for achi eving assenbly and
positioning of the key structure 13 relative to the cylinder 112.

[ 0031] When it is desired to replace the filter cartridge 12 after
a period of time of usage, the user can detach the cylinder 112 from
the cover 111 because the filter cartridge 12 is installed on the
cylinder 112 by the key structure 13. At this nonent, the filter
cartridge 12 can be detached al ong with detachnent of the cylinder
112 instead of being attached on the cover 111. Therefore, during
t he detachnent of the cylinder 112 fromthe cover 111, it is not

required to disassenble the cylinder 112 downwardly to expose the
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whole filter cartridge 12, which saves nmintenance space in order
for replacenent of the filter cartridge 12. Afterwards, the user can
operate the two operating ribs 134 to drive the key structure 13 and
the filter cartridge 12 together torotate relative to the cylinder
112, sothat t he engagi ng hook 1321 can pass over t he gui di ng structure
1122 to disengage from the positioning recess 1121. During
di sengagenent of the engagi ng hook 1321 fromthe positioning recess
1121, the resilient arm 132 can be resiliently defornmed by
interference of the engagi ng hook 1321 and the inner wall of the
cylinder 112. Therefore, when t he engagi ng hook 1321 di sengages from
the positioning recess 1121, the user can detach the key structure
13 andthefilter cartridge 12 together fromthe cylinder 112 easily.
It should be noticed that during the aforenenti oned detachnent of
the key structure 13 and the filter cartridge 12, it can protect the
user fromcontacting the filter cartridge 12 directly. Therefore,
the present invention can prevent a potential hazard caused by
contacting residual substances on the filter cartridge 12. The key
structure 13 can be repl aced with repl acenent of the cartridge filter
12. In other words, after the detachnment of the used key structure
13 and the used filter cartridge 12, it is not necessary to detach
t he used key structure 13 fromthe used filter cartridge 12. | nstead,
a new key structure can be conbined wwth a newfilter cartridge for
repl acing the ol d assenbly of the used key structure 13 and t he used
filter cartridge 12, for preventing the potential hazard caused by
contacting residual substances on the used filter cartridge 12 or
the key structure 13.

[0032] Incontrast tothe prior art, the key structure of the present
invention utilizes the conbining portion to be conbined with the
filter cartridge and further utilizes the engagi ng hook to engage
with the positioning recess on the cylinder. Therefore, when it is
desiredtoinstall thefilter cartridge onthe cylinder, it only has
t o conbi ne the conbining portionwith the filter cartridge and then
operate the key structure to engage the engaging hook with the

positioning recess on the cylinder, which achieves assenbly of the
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filter cartridge. Furthernore, thefilter cartridge and the cylinder
can be det ached t oget her when t he cyl i nder i s detached fromt he cover,
whi ch saves mai nt enance space i n order for replacenent of the filter
cartridge. Besides, whenit is desiredtodetachthefilter cartridge
fromthe cylinder, it only has to operate the key structure to
di sengage the engaging hook from the positioning recess on the
cylinder for allow ng detachnment of the filter cartridge and t he key
structure together fromthe cylinder. Therefore, the key structure
of the present invention has advantages of sinple structure, saving
t he mai nt enance space i norder for replacenent of thefilter cartridge,
and easy operation. Inaddition, duringthe af orenenti oned det achi ng
process, the user only contacts the key structure rather than the
filter cartridge, which effectively prevents a potential hazard

caused by contacting residual substances on the filter cartridge.

[ 0033] Those skilled in the art will readily observe that nunerous
nmodi fications and alterations of the device and nethod may be made
whil eretainingtheteachi ngsof theinvention. Accordingly, theabove
di scl osure shoul d be construedas | imtedonly by the netes and bounds
of the appended cl ai ns.

12



d ai
VWhat
1

ns
is clainmed is:

A key structure for installingafilter cartridge on a cylinder,

t he key structure conpri sing:

a mai n body ext endi ng al ong a hori zontal direction and conpri sing
a conbining portion for being conbined with the filter
cartridge; and

aresilient armconnected to the main body and extendi ng al ong
a vertical direction substantially perpendicular to the
hori zontal direction downwardly, an engaging hook being
formed on an end of the resilient armfor engaging with a

positioning recess on the cylinder.

The key structure of claiml, further conprising at |east one
fixing lug connected to the main body and extendi ng al ong the
vertical direction downwardly, an abutting portion being forned
on the at | east one fi xing | ug and ext endi ng al ong t he hori zont al
direction, andthe abutting portionabuttingagai nst a protruding
ri monanendsurface of thecylinder whent he engagi ng hook engages
wi th the positioning recess.

The key structure of claiml, further conprising at |east one
operating rib connected to the mai n body and ext endi ng al ong t he
vertical direction upwardly, and the at | east one operatingrib
drivingthe main body torotate relativetothe cylinder whenthe
at | east one operating rib is operated.

The key structure of claim1, further conprising at |east one
strengthening rib di sposed on the mai n body for strengthening a

structural strength of the key structure.

The key structure of claiml1, wherein the conbining portionis
det achabl y conbi ned wi t h a neck portiononanendcapof thefilter
cartridge, two engagi ng protrusions protrude fromtwo sides of

t he conmbi ni ng portion and are | ocated at positions respectively
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corresponding to two engagi ng recesses on a wall of the neck
portion, and the two engagi hg protrusions respectively engage
with the two engagi ng recesses when the conbining portion is

conbined with the neck portion.

6. The key structure of claim5, wherein a shape of a cross section
of the conbining portion along the horizontal direction natches
with a shape of a cross section of the neck portion along the

hori zontal direction.

7. The key structure of claim5, wherein a shape of a cross section
of the conbi ning portion along the horizontal direction does not
mat ch with a shape of a cross section of the neck portion al ong
t he horizontal direction.

8. A filter device conprising:

a shell conprising a cover and a cylinder, the cover being
det achabl y conbi nedw t ht he cyl i nder, an acconmodati ng space
bei ng encl osed by the cover and the cylinder, a positioning
recess being forned on the cylinder;

a filter cartridge disposed in the accomobdati ng space; and

a key structure for installing the filter cartridge on the
cylinder, the key structure conprising:

a main body extending along a horizontal direction and
conprising a conbining portion for being conbined with
the filter cartridge; and

aresilient armconnectedtothe nmai n body and ext endi ng al ong
avertical direction substantially perpendicular tothe
hori zontal direction downwardly, an engagi ng hook bei ng
formed on an end of the resilient armfor engaging with

t he positioning recess.

9. The filter device of claim8, wherein the cylinder conprises at
| east one gui di ng structure di sposed on at | east one side of the

positioning recess for guiding the engagi ng hook to enter into
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10.

11.

12.

13.

14.

t he positioning recess.

The filter device of claim8, wherein the key structure further
conprises at | east one fixing |ug connected to the nmai n body and
extendi ng al ong the vertical direction downwardly, an abutting
portionis formed onthe at | east one fi xi ng | ug and ext ends al ong
the horizontal direction, a protruding rimis forned on an end
surface of the cylinder, and the abutting portion abuts agai nst
the protruding rim when the engaging hook engages with the

positioning recess.

The filter device of claim8, wherein the key structure further
conprises at | east one operating rib connected to the mai n body
and extendi ng al ong the vertical direction upwardly, and the at
| east one operating rib drives the main body to rotate relative
to the cylinder when the at | east one operating rib is operated.

The filter device of claim8, wherein the key structure further
conpri ses at | east one strengtheningrib di sposed onthe mai n body
for strengthening a structural strength of the key structure.

The filter device of claim 8 wherein the filter cartridge
conprises a cartridge body and an end cap installed on the
cartridge body, a neck portion is formed on the end cap, the
conbi ning portion is detachably conbined with the neck portion,
two engagi ng recesses are forned on a wall of the neck portion,
t wo engagi ng protrusi ons protrude fromtwo si des of the conbi ni ng
portion and are | ocated at positions respectively correspondi ng
to the two engagi ng recesses, and the two engagi ng protrusions
respectively engage with the two engagi ng recesses when the

conmbi ning portion is conbined with the neck portion.

The filter device of claiml1l3, wherei n a shape of a cross section
of the conbining portion along the horizontal direction natches

with a shape of a cross section of the neck portion along the
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15.

hori zontal direction.

The filter device of claiml1l3, wherein a shape of a cross section
of the conbi ning portion along the horizontal direction does not
mat ch with a shape of a cross section of the neck portion al ong

the horizontal direction.
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