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protected (Patent Document
switcher under side cannot be prevented, ana 1t is necessary

ro getach the switcher from the faucet and clean the detached

Additionally, a water purifier that is capable of

3

cleaning not only the under side of a switcher but aiso the inside

A3}

of the switching valve {valve unit) is developed (Patent

%

Document 2). However, a case cover on the outer side of the
switching valve 1s longitudinally divided, and a male screw on
each lower side is screwed into a raw water discharge port
(nozzle for a raw water cutlet), and therefore work for

¥

decomposing and cleaning is not ordinary. Additionalily, af

e

u
t
a1

1
5

e cleaning, four members, namely, the front and back case
covers, the switching valve, and the raw water discharge port
need to be accurately assembled such that water does not leak

from the raw water discharge port.

ey
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Patent Document 2: Japanese Patent No.
SUMMARY OF THE INVENTION

PROBLEMS TO BE SQOLVED BY THE INVENTION



f0007]

In order to solve the above problems, the present
invention provides a water purifier in which the adhesion of
dirt onto the outer surface of the water purifier is reduced
and easy cleaning and removal of adhered dirt is possible
while the water purifier is attached to a faucet on a daily
basis.

SOLUTIONS TO THE PROBLEMS
[0008]

In order to solve the above objects, a water purifier of
the present disclosure ig configured from the following
configuration. That is, the present disclosure is a water
purifier having a switcher having a switching valve for
switching a raw water flow path, and a cartridge that is
connected to the switcher and filters raw water, and has a
protective cover detachably attached to the switcher.

[008a]

In an aspect, there is provided a water purifier having a
switcher having a switching valve for switching a raw water
flow path, and a cartridge that is connected to the switcher
and filters raw water, the water purifier comprising: a
protective cover detachably attached to the switcher and
configured to cover a lower part of the switcher,

wherein the switcher and the protective cover are
different members of the water purifier, and
the switcher has an upper cover and a lower cover that

cover the switching valve sandwiched therebetween from the top



and the bottom, and engage with each other.
[0009]

Herein, the protective cover is preferably configured to
cover a lower part of the switcher, and the protective
coverpreferably has an opening that enables passing of raw
water discharge.

[0010]

The protective cover is preferably configured to cover a
lower part of the switcher, and the protective cover
preferably has a discharge port that forms a raw water

discharge form.

3a



A surface layer of the switcher is preferaply formed by
a plurality of members, and the protective cover is preferably

f a boundary between at least
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ured to cover a part

P

adjacent two members of th turality of members.

®
ke
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”

The pluraiity of members preferably include a lower cover

configured to cover at least a circumference of a raw water

art of the switch ‘orective cover
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discharge

e

is preferably configured to cover at least boundaries between
the lower cover, and the members of the plurality of members
adjacent to the lower cover.

(0013}

I

The lower cover is preferably formed by a plurality of

T

menmbers, and the protective cover 1s preferably configured to
cover a boundary between the plurality of members that serve
as the lower cover.

(0014]
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The protective cover 1s pr

by being moved to a front side with respect to the switcher.

The switcher preferably has a flat spring structure, and

3

tre protective cover is preferably fixed to the switcher by the

at spring structure.
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The protective cover preferably has a finger hooking
recess.
[0017]

The switcher preferably has a replacement timing display
means of a cartridge, and the protective cover is preferably
configured to cover a boundary part between the switcher and
the replacement timing display means.

[0018]

The protective cover preferably has a thin-walled shape
along an outer surface shape of the switcher.
[0019]

The protective cover and the switcher are preferably
watertightly sealed.
[0020]

A water discharge cap configured to flow out raw water is
preferably detachably attached to the raw water discharge part
of the switching valve.

[0021]

The protective cover preferably has a purified water
~discharge hole.

EFFECTS OF THE INVENTION
[0022]

Embodiments of the present disclosure produces the
following excellent effects by the above configuration. That
is, the present disclosure is the water purifier having the

switcher having the
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The pluraiity of members include the lower cover
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configured erence of the raw water
discharge part of the switching valve, and the protective cover
is configured “c cover at least the boundaries between the lower
cover, and the members of the plurality of members adjacent to
the lower cover, and therefor dirt is preventec from

accumulating in the boundary particularly on the switcher under

side that is difficult to be cleaned.
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formed by the plurality of members,

nd the protective cov
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0 cover the boundary
between the plurality of members tnat serve as the lower cover,
and therefore dirt is prevented from accumulating in the
boundary between the plurality of boundaries on the switcher

under side.

{0028}
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he protective cover iz and detached by being

]

moved to the front side with respect to the switcher, and

therefore operation is easy.

—

(0029]
The switcher has the flat spring structure, and the
protective cover is fixed to the switcher by the flat spring

structure, and therefore the abrasion of the protective cover

at the time of repeatedly attaching and detaching the protective

-1



cover 1s prevented.
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The protective cover has the finger hooking recess, and

£
A

inger is easiiy hocked on the protective cover,

so that the protective cover 1s easily attached and detached.

The switcher has the replacement timing display means of

a cartridge, and the protective cover is configured to cover

a poundar art between the switcher and the replacement timing
& -

displa means, and therefore dirt s prevented from

accumulating in the boundary where the dirt easily accumulates.

The protective cover has the thin -walled shape along the
outer surface shape of the switcher, and therefore <the
protective cover is integrally formedwith the switcher, so that
good external appearance can be kept.

(00337

The protective cover and the switcher are watertightly

sealed, and therefore mold or water stains is prevented from
generating between the protective cover and the switcher.
F0034)

The water discharge cap configured to flow out raw water
is detachably attached to the raw water discharge part of the
switching valve, and therefore not only the protective cover

3

but also the raw water discharge port that flows out raw water

s



can be cleansd, so that the raw water can be kept sanitary.

T -2 ) . CEL e e 33 [,
The prortective cover has the purified water discharge

hole, and therefore the switcher, the
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purified water can be kept sanitary.
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. 1 is an outlirne front view of & water puri
the present embodiment.
Fig. 2isa front longitudinal secticnal viewof a switcher

sent embodiment.
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Fig. 3 is a horizontal sectional view of the switcher of
the present empodiment.

Fig. 4 1is a side longitudinal sectional view of the
switcher of the present embodiment.

Fig. 5 is a bottom view of the switcher of the present
embodiment.

Fig. 6 is a bottom perspective view of the switching valve

is a top view of a switching valve case of the

1
"‘ -

(o]
.
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ent embodiment.
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Fig. 8 is a perspective view of a water discharge cap of
the present embodiment.
Fig. 9(a) 1is a top view showing a water discharge cap

mounting start position in a state where a protective cover of
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switcher of

In the embodi the present invention, in a siate
where a switcher 2 18 atzacned to a faucet in a direction in

wnich state where a

oy et 3 N gy N
cartridge can be read,

side as viewedg from the operator , a lefi side as viewed from
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vest face from the cperator are
referred to as a front face, a right side face, a left side face,

Tionalily, in the same state,
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et

o —he ocutside. The water discharge cap i7 has a raw water

stream discharge port and a raw water shower discharge porrt,

(u
~
Q
ot
Y
bt
Q
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3
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Fh

- ¥ v - oy o I o+ 3 - B - 4 B
rhe raw water stream and the raw water shower

‘ormed by the water discharge cap 17.

Herein, the switcher 2 in the present embodiment means

an assembly attached to the faucet to be used except the

cartridge 3 and the protective cover 4.

The switcher 2 is attached to the faucet tip to be used,

R

and therefore dirt splashed back from a sink during the flowing

o

=

of water is easily attached to the under side. The switcher

2 of the present embodiment has the protective cover 4 that

covers at least the lower part of the switcher 2, and therefore

-

an effect capable of cleaning the dir

ot

on the under side of the
switcher 2 while the switcher 2 is attached to the faucet is
obtained by detaching and cleaning the protective cover 4.
Herein, the lower part means a range that can be expressed in
the drawing when the switcher is shown in the bottom view.
[0047]

Generally, in the direct faucet mount type water purifier,
many types enables the selection of the discharge of raw water
among from a stream form and a shewer £orm, and discharge ports
for the raw water stream form and the raw water shower form are

generally provided on the lower face of the switcher.

13



shover are clogged with dirt or biofilm, and a
lowered, when the switcher attached to the faucet is used for

ly, there is a problem that

[
por

a long pericd of time. Additiona
the hoies of the raw water shower are clogged with a foreign
substance in water service piping from the swiitcher side.
{00497

nt Document 2 describes a structure in which a noczzle

e
&
e
(D

for a raw water outlet ({water discharge cap) 1s detacned and
cleaned. However, a case cover on Lhe cuter side of a switching
valve is longitudinally divided, and a male screw on each lower
side i1s screwed into a nozzle for a raw water outlet, and

therefore there is a probliem that the yield of a molded article

t is necessary to accurately mold and

foae

is reduced, since
assemble four members, namely the front and back case covers,
the switching valve, and the nozzle for & raw water outlet such
that water does not leak from the nozzle for a raw water ocutlet.
Additiorally, there is a problem that assenbly after the

cleaning is difficult since the four members need to he

Japanese Patent Laid-~open Publication No. 2008-173538
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Of discharge ports to more sanitarily malintain the switcher 2

i to Fig. 13.
(C056]
The upper cover 13 has a :iquid crystal display 16

(replacement timing display means of e cartridge) that display

n
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\

the replacement timing of the cartridge 3 on the center of the

The lower cover 14 has
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of raw water in fthe vicinity of the center.
10058)
The switching valve 12 has a raw water inlet part 21 on

an upper end, and has a raw water discharge part 51 on a lower

end. The raw water discharge part 51 of the switching valve

Ca

[N
2

12 has a cduplex cylindr 1 shape as shown in Fig. 6, and has

-

a bayonet groove 5Z that allows attachment and detachment of

thewater dischargecap 17, ornanouterwall of anouter cylinder.

o~

and & raw water shower flow path 54 formed in an annular part

between the inner cylinder and the outer cylinder are provided.

An inner O ring 55 is mounted on the outer circumference of the

G

ot

inner cylinder, and an outer O ring 56 is mounted on the outex



clrcumference of the outer cylinder.

The water discha:
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S an annular bottom surface

L'U

The water discharge cap 17 n
71, an inner side surface 72 and an outer side surface 73
continuous from a substantially annular bottom surface, and a

7 T

patula—-shaped knob 74 gentiy continucus from the annular

UJ

bottom surface 71 and the outer side surface 73, as shown in
Fig. 8. A knob 74 that has a finger hooking part capable of
turning the water discharge cap 17 by hookling at least one finger
on water discharge cap 17, and pressing the knob in the ocuter
clrcumferential direction of the water discharge cap 17 is
provided on the outer circumferential side of the water
discharge cap 17. This enables the reliable turning of the
water discharge cap, and the easy and reliable attachment and

detachment of the water discharge cap 17. The knob 74 may have

-

Fh
ot

m the outer sige

O

3
LA

such a shape that the knob is continuous
surface 73, or may have such a shape that the knob is continuous

from the annular bottom surface 71, and is preferaply provided
on the outer circumferential side of the water discharge cap
74.

{0061]

A convex shape 75 for bayonet is provided on an inner wall

of the outer side surface 73. The water discharge cap 17 is
g
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The i3t spring 76 may nct be provided. iowever, thne
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fixing convex

4 to the switcher 2 for & long time, alsc in & case where the
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protectlive cover
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he Tixing grocve 77 for f1xing uhe

to the switcher 2 should be provided in the switcher 2, and is

o

sent embodiment, the water discharge cap 17 is provided with
holes for creating the raw water stream form and the raw water

ore the raw water form is adjusted by

b oAbk e oared el e At e iis 15 T F i rey
attacrhing and using whe water scharge cap 17. Fhie L LXANg
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groove 77 for fixing the protective cover the switcher 2

is provided in the water discharge cap 17, and thereifore
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(o)
,»A
n
0
jn3
{7
I
\Q
I
[
83}
e
et
-

is not mounted, which can prevent forgetting
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cap 17.
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discharge cap 17 witn respect Yo the swiiching vaive 12, an
capable of easiry finding the mounting Start posSition
the water discharge <ap L7 opra.nead.
G0en;
When the water 17 is formed to have &
tnickness ¢f 5 mm or rore, & he
detachment operation of the 1y

0

0

’-W\

ol

[
7]

creased, and therefore finger touch is soft and pain during
operation can be removed.

In & structure in which the water discharge cap 17 is
attached and detached by using the bayonet mechanism, it is
expected that force is applied oy hooking the finger only on

of the water discharge cap 17, and the water discharge

YOner groove is obii

o
perore

the

0?@”1151 13
" ~
s cap i



is not detached obliquely downwara while being turned, but the
water discharge cap 17 can be gently dropped on a hand of 3 user
only by being guided substantisily vertically downward.

-~ PR
1

n the present embodiment, the knob 74, on which at least

=t

Py

a finger is hcoked, is provided in the water discharge cap 17,

s

and the water discharge cap 17 is turned by pressing the knob

S

74, so that the water discharge cap 17 is attached and detached.

-
N

However, a shape, in which at least two planes or concave shapes
may be provided on the outer circumferential surface of the
water discharge cap 17, and the water discharge cap 17 is turned
to be attached and detached by grasping the planes or the concave
shapes, may be employed. By producing the planes or the concave
shapes, an effect of easily grasping and easily applying force

is obtained.

The outer circumferential surface of the water discharge

0
W
'O
[
~J

may be formed by only planes. For example, in a case

where the gsection of the outer circumference of the water

!

discharge cap 17 is formed in a regular hexagon, the water

D p) ]

d

e

scharge cap 17 can be detached by a wrench or a hexageonal wrench

(&

even when the water discharge cap 17 is strongly fastened.
106072]

In the present embodiment, the spatula-shaped knob 74 is

P " o

o

provided. However, any shape that allows hooking by a finger

23



oY a2 convex shape having a
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Additionally, a method of attaching and

wat
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r discharge cep 17 by providing a single illinear groove at
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against the linear groove to rotate the coin is &isc zasy and

water

B N - § - = 4= ey o~ 3 N
18 emp.oyed. However, 1ne walter discharge <ap 1 may be
attached by using a screw. A mechanism, in a Claw 18

provided in the water discharge cap 17, a convex shape is

water discharge

the convex shape

provided orn the

part 51, so 17 is tacned, may
ve employed. On the contr:

a convex shape is providea
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Yaw walter di1sch
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yttached while the claw of the water discharge cap 17 is bent



outward, may pe employed.

in the raw water discharge part, ana & convex shape, on wihich

A recess that is concave shape upward in a state where

the switcher 2 isattached to the faucet is provided on the iower

discharge cap 17, and the movable range of the knob 74 provided
in the water discharge cap 17, as shown in Figs. 9{bj and 9{c).

The water discharge ca

o]
i
Q
u
=
t\

housed in the range of the

RPN . e - p R 1 - NP, - £ .
thickness of the switcher 2, and therefore s Oof the
switcher 2 can be reduced. Even when the sink has a rnarrow

hdditionally, when the under side (lower face) recess is
provided with & width of 10 mm or more in a radial direction

r

G

m a central opening that enables passing cf raw water, the

=
b

under side recess can serve as a space where the finger enters

when the water discharge cap 17 i ed and detachead. Also
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n a case where the knob 74 Ls no
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Cery gliscniarge

e

ct
@

.
O.,L.

z
@

provide
cap 17 can be firmly grasped, and therefore operation is easily
performed.
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nlch the water dischar
attached and detached by 4sing
ne water discharge cap 7 is zttached oxr detached, tne wa
discharge cap 17 is usual.ly tuned once or more times. Th
when +the under side

is ovided
circumference of t}

on  the ent:

> the central opening that ernables the passir
= ' - -, 3 £ -y ~ e

cf raw water, an cffect of easy attac

~ by s e 3

Crlained.

o
(]
~J
~1

se wheyre the water discharge cap L7
anid detached by using a

ttached
onet mechanism, the under side recess
may be provided only in the movable area of the water discharge
cap 17 and the knob 74. In this case, there 1s not onily an
advantage that the water discharge ca
range of

d in the
of the switcher 2, but also an advantage
that a battery box, into which a battery for activating a ficw
rate counting function or a cartridge replacement timing
display function is fitted, or the like can be housed in
inner capacity part where the ander side recess 1s not provided.
10078
Additionally, when = under side recess i1s widened on
the boih sides of the movaple range of the water discharge cap
17 such that clearances enable the entering of the fingers,
there is an advantage t inger can be
sandwiched

between the
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valive 17 is sandwichea pefween “he upper cover 1% and the lowe:

cover 14 is referred to as the switcher 2. However, in a cass

where the surface of the switching valve 12 may double as a

surface layer of the switcher 2, the upper cover 13 and the lower

cover 14 are not always needed. Accordingly, in a case where
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polyethylene, ABS resin lacrylonitriie outadiene styrene
resin), poiypropy.ene or the like can be used. Tne protective
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coating, plating, printing, and the like are easily performed.
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embodiment, only an opening 81 is provided at the center of the
protective cover 4, and the raw water forms are formed by the

raw water stream discharge port and the raw water shower

port and the raw water shower discharge port
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cost production. Adaitionally, the number of cleaning

components is reduced, and therefore there is an advantage that

maintenance by a2 user <¢an be made easy.
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In the present embodiment, the protective cover 4 is slid

to bemounted on the switcher 2, and is fixed to the fixing groove
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scharge cap 17. However, the protective cover 4 may be
mounted on tne switcher 2 frombelow by Using a screw of bayonet
around the raw water discharge part 51 of the switcher 2, or
may be fixed to the switcher 2 by using a commercially available

screw or polt. Additionally, the protective cover 4 attached
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with a band formed by a stretchy material such as rubber may

be fixed to the switcher 2 by using the band. A claw may be

provided in one of the protective cover 4 and the switcher
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a convex shape may be provided in the other, the protective cover
4 and the switcher 2 may be mounted by bending the claw, and
may be fixed by hooking the c¢law on the convex shape.
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When the attaching and detaching direction of the
protective cover 4 is the front side, operation is easily
performed. However, when the attaching and detaching
direction 1s a substantially vertical direction, easy
attachment and detachment is possible even in a case of a sink

hnaving a narrow depth. Generally, the raw water discharge part
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51 1is provided on the lower side ¢f the switcher 2 to have a
cylindrical shape that extends vertically downward. In this

case, the axial d
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When the protective cover 4 and the switcher 2 are brought

into the watertight state, it is possible to prevent mold ox
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water stains caused by walter or dirt accunuiated between ithe
protective cover 4 and the switcher 2, which is preferable. In
a case where the protecrive cover 4 is proviced with a water
drzin hole, even wher water enters between the protective cover
4 and the switcher Z, the water can be drained.
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a case where the cartridge 2 is housed inside the switcher 2,
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of convex shapes are providea on
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As in the present embodiment, for covering the lower part
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he ardeyry sige of the switcher Z

However, the protective

Many clearances petween the members and uneven portions
are present in the connecting part between the faucet and the
switcher 2 corresponding to the faucet, the fitting nut L1, and

the switcher 2. bDusis and food dirt are easlly accumuiated in
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a problem that frequent cleaning 1s required. When the

petween the {aucet and Lhe switcher 2, fThe switcher 2 can be

v maintained with ease by detachin
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sanitarily and beautifu
and cleaning only the protective cover 4. For cxample, when
the protective cover 4 is produced by a single thin molded
article, and such a shape as to be wound around a conical shape
with no tip is empioyed, there i1s an advantage that the
prectective cover 4 ils easily attached and detached, and is

easily used since ths

cleaned. Additicnailiy, when the protective cover 4 1s a caver

formed in such a

ve cover 4 that is low in height
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39



nowever, inadgiliontoe this

when a seallng proverty i1s furtner provided te the connecuing

T - AN, . - - e — o mE D e 3 -
part between the faucet ana ne wrotective cover 4, 11 Qs
: I N v v g g e g e e e en y e g R I el gt - T R E—.
possible Lo suppress the occurrence ¢f water stains, whien 1s

1

Similarly, the conventional products have a problem that
& foreign substance or dirt is easily accumulated in the
boundery between the upper cover 13 and the liguid crystal
display 16, and it 1is difficult tc clean. 1In the present

2, the protective cover 4 is attached on the lower part of the

switcher 2. Howevey, the protective cover 4 may be

the upper face of the switcher 2.
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CLAIMS

1. A water purifier having a switcher having a switching
valve for switching a raw water flow path, and a cartridge that
is connected to the gwitcher and filters raw water, the water
purifier comprising:

a protective cover detachably attached to the switcher
and configured to cover a lower part of the switcher,

wherein the switcher and the protective cover are
different members of the water purifier, and

the switcher has an upper cover and a lower cover that
cover the switching valve sandwiched therebetween from the top

and the bottom, and engage with each other.

2. The water purifier according to claim 1, wherein
the protective cover has an opening that enables passing

of raw water digscharge.

3. The water purifier according to claim 1, wherein
the protective cover hasg a discharge port that forms a

raw water discharge form.

4, The water purifier according to any of claims 1 to 3,
wherein

a surface layer of the switcher is formed by a plurality
of members, and

the protective cover is configured to cover a part of a

boundary between at least adjacent two members of the plurality
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5. to o Clalim 4, wherein
e a lower cover configured
e raw water discharge part

the protective cover is configured to cover at least
boundaries petween the lower cover, and the pluraiity of members

adiacent to the lower cover.

c. The water purifier accoraing to claim 5, wherein

the lower cover is formed by a plurality of members, and

the protective cover is configured to cover a boundary

between the pluraiity of members thet serve as the lower cover.

7. The water purifier according

<
ot
fe)
i

any of claims 1 to 6,

14

moved to a front side with respect o the switcher.
g, The water purifier according to any of claims @ to 7,

wherein

the switcher has a flat spring structure, and
the protective cover is fixed to the switcner by the flat

spring structure.
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