1 SPECI FI CATION HUM DI FI ER, FILTER UNI T AND ROTATI ON DRI VE STRUCTURE
5 TECHNI CAL FI ELD [0001] The present invention relates to a

vapori zing type humdifier including a disc-shaped filter unit, the
filter unit included in the humdifier and a rotation drive structure
including a rotating body 10 for holding a filter main body with a
wat er absorbability and a roller for rotating the rotating body.
BACKGROUND ART [ 0002] 15A vaporizing typge humdifier includes a
filter having a water absorbability and air perneability, and air of
the outside of the humdifier (for exanple, a roomwhere the
humidifier is installed) is sent tSPEQGEFFCATHINhavi ng absorbed wat er,
so as to transpire the water having been absorbed by the filter and
to send air includi ﬁ'I}JM{@IFIER, FILTER UNIT AND ROTATION DRIVE

STRUCTURE

5 TECHNICAL FIELD
[o001]

The present invention relates to a vaporizing type humidifier
including a disc-shaped filter unit, the filter unit included in the
humidifier and a rotation drive structure including a rotating body

10  for holding a filter main body with a water absorbability and a roller

for rotating the rotating body.

BACKGROUND ART
[0002]

15 A vaporizing type humidifier includes a filter having a water
absorbability and air permeability, and air of the outside of the
humidifier (for example, a room where the humidifier is installed) is
sent to the filter having absorbed water, so as to transpire the water
having been absorbed by the filter and to send air including the

20 transpired water (namely, moistened air) to the outside of the
humidifier (see Patent Documents 1 through 4).

In general, a filter is composed of a filter main body having a
water absorbability and air permeability and a frame-shaped holder
for holding the filter main body, is in a shape of a rec;;angle, a

25 cylinder or a disc, and is immersed in water or sprayed with water



20 transpired water (nanely, noistened air) to the outside of the
hum di fier (see Patent Docunents 1 through 4). In general, a
filter is conposed of a filter main body having a water absorbability
and air perneability and a frane-shaped hol der for holding the filter
mai n body, is in a shape of a rectangle, a 25 cylinder or a disc, and
is imersed in water or sprayed with water 2 for absorbing the
water. Furthernore, in order to efficiently absorb water in the whole
filter and/or in order to switch the filter between an i mersion
state and a non-imersion state, the fil2er may be rotatably

provi ded. 5 [0003] First, a humdifier in which a disc-shaped
filter provided,in a vertical orientatjon is rotated fgr. efficiently
absor bi ng wat er FHR9eEoRES “fthf'e%‘(r&b?@??rPc]é} ?’@,er % ﬁ%’rﬁ‘ed}t{ﬁ S0

one discl osed in Patent, Docu 1 i1l be described. 004] Such
2 hum i1 er i norabe e RpelF Pledndl inBBe B el the Mlnt Seden, oy
of the humdifi . i I 1] -Or | i j part
of a circunfere%ﬁfgﬁng%$¥4gﬁg%h§?§6¥ﬁ{%%%$%%§£%ﬁﬁéh g?ﬂa%%%gﬁﬁfhe
water tank so asotRab§ grobfleabl e in the circunferential 15 direction
around a rotation shaft” part disposed in a horizontal orientation
per pendi cul as atjoods] center of the filter. Through the rotation in
the circunferential direction, the filter is continuously imrersed in
wat er i n the circunf dfiestt adiumidifat inomhizthd dibe shapeal filter prookded inpa
fromthe i mersed portion to a portion not imersed, and
vertical orientation is rotated for efficiently absorbing water in the
whole filter (specifically, a humidifier as one disclosed in Patent
Document 1) will be described.
10 [0004]
Such a humidifier includes a water tank for reserving water,
and a filter of the humidifier is provided in a vertical orientation
with a part of a circumferential portion thereof immersed in water
within the water tank so as to be rotatable in the circumferential
15 direction around a rotation shaft part disposed in a horizontal
orientation perpendicular at the center of the filter. Through the
rotation in the circumferential direction, the filter is continuously
immersed in water in the circumferential direction and the water is
sucked up from the immersed portion to a portion not immersed, and
20 therefore, the water diffuses all over the filter. As a result, the
filter efficiently absorbs water overall.
Furthermore, when air is sent to one face side of the filter
having absorbed water, the air passing through the filter absorbs

moisture, and the thus moistened air is sent to the outside of the

25 humidifier.



20 therefore, the water diffuses all over the filter. As a result,
the filter efficiently absorbs water overall. Furt her nore,
when air is sent to one face side of the filter having absorbed
water, the air passing through the filter absorbs noisture, and the
thus noistened air is sent to the outside of the 25 humdifier. 3
[ 0005] Next, a humdifier in which a rectangular filter
provided in a vertical orientation is rotated for swtching the
filter between an i mersion state and a non-inmrersion state
(specifically, a 5 hunidifier as one dis@ osed in Patent Docunent 3)
wi |l be described. Such a humdifier includes a rotation nechani sm
for rotating thq b?gter around a rotation shaft part disposed in a
hori zontal orientati'on extending along the filter. Wen

hum dification is perN@ﬁm%uﬂzhﬁﬁéf it §hichSa wc%%dﬁgr m}e@py&ﬁaé&ﬁia
orientation with its 10 Tower end i mMmersed in er wwthin a water

tank, and when tetiBalbrihidthtioh iOrothfed ol sReehiipn@, filtdithdi@edh ban
mechani sm pulls up the filter fromthe water by rotating it until the

filter is placedrmemidiostaroandla rom-rmnhaidiomstat Gpetifieallisld er i s
pulled up fromthe water, it is dried up and does not absorb water
any nore, and tHeneidfier anone dclosed hyPatens Doontreot 3hisilh beldeséribader
does not absorb noi sture. [0006] Partl cularly when a filter is used
for a |ong period of Phehea idifieygnglydes prpiation meckanism for rofatings) |

such as cal ci um and.,magnesi n¢l uded, i e wa bsorbed by the
filter are t.% %lter aroun arotat?ons ac}tp 1Sposeh ma or?zontdl y

orientation extending along the filter. When humidification is
performed, the filter is provided in a vertical orientation with its
10 lower end immersed in water within a water tank, and when the
humidification is not performed, the rotation mechanism pulls up
the filter from the water by rotating it until the filter is placed in a
horizontal orientation. When the filter is pulled up from the water,
it is dried up and does not absorb water any more, and therefore, air
15 coming into contact with the filter does not absorb moisture.
[0006]

Particularly when a filter is used for a long period of time,
water-soluble impurities (namely, scales), such as calcium and
magnesium, included in the water absorbed by the filter are

20  deposited and adhered onto the filter, which causes a problem that
the water absorbability of the filter is degraded. When the
humidification is not performed, namely, when the filter is not used,
however, the filter is placed in the non-immersion state, so as to
minimize adhegion of such scales.

25 Furthermore, when the filter is placed in the non-immersion



20 deposited and adhered onto the filter, which causes a probl emthat
the water absorbability of the filter is degraded. Wen the

hum di fication is not perforned, nanely, when the filter is not used,
however, the filter is placed in the non-inmrersion state, so as to

m ni mi ze adhesi on of such scal es. 25Furthernore, when the filter is
placed in the non-imersion 4 state, the filter can be easily dried
up, which prevents growth of nold. [ Pat ent Docunent 1] Japanese
Uility Model Application Laid-Open No. 54-172568 (1979) 5[ Patent
Docunent 2] Japanese Patent Application Hai d-Qpen No. 2000- 74429

[ Patent Docunent 31 Japanese Patent Application Laid-Open No.

2003- 302077 a U t. Japanese Pat ent

Aonli carton 10 1Stpte: Ehe FTERE S0 pRREYTERN S Loy ARAESR RS Eomb ok o
PROBLEMS TO BE §Q_VED BY THE | NVENTI ON [ 0007] 15Incidentally, in
t he case where the Inmmersion and the

[Patent Document 1] Japanese Utility Model Application
Laid-Open No. 54-172568 (1979)
5 [Patent Document 2] Japanese Patent Application
Laid-Open No. 2000-74429
[Patent Document 3] Japanese Patent Application
Laid-Open No. 2003-302077
[Patent Document 4] Japanese Patent Application
10 Laid-Open No. 2005-37076

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE RESOLVED BY THE INVENTION
[0007]

15 Incidentally, in the case where the immersion and the
non-immersion of a disc-shaped filter as one included in the
humidifier of Patent Document 1 is to be switched in a similar
manner to a rectangular filter as one included in the humidifier of
Patent Document 3, it is necessary to provide a rotation shaft part

20 for switching the immersion/non-immersion of the disc-shaped filter
and a rotation shaft part for rotating the disc-shaped filter in the
circumferential direction. In other words, it is necessary to provide
both a rotation shaft part used for rotation along the filter and a
rotation shaft part used for rotation perpendicular to the filter.

25 'Therefore, the structure for rotating the filter in the respective



non-i mrersi on of a disc-shaped filter as one included in the

hum difier of Patent Docunment 1 is to be switched in a simlar manner
to a rectangular filter as one included in the humdifier of Patent
Docunent 3, it is necessary to provide a rotation shaft part 20 for
swi tching the i mrersion/non-imersion of the disc-shaped filter and a
rotation shaft part for rotating the disc-shaped filter in the
circunferential direction. In other words, it is necessary to provide
both a rotation shaft part used for rotation along the filter and a
rotation shaft part used for rotation peppendicular to the filter. 25
Therefore, the structure for rotating the filter in the respective 5
directions is very conplicated. .0003] If a filter is provided
with the two rogaéFBﬁﬂ Fa¥ery SAPPLCHSE real i zing the rotation for the
wat er absorptio the rotation for 5 switching the

i mmer si on/ non- i rsion, when the filter is placed in a horizontal

ori entation for Pl acirg diferig JthRABPIIAITIREAIRLAAA! Shat BE.4llgPTST 0ns

of a water tank in aplan vie exa nensi ons in the depth

direction and t hegaliahgrRé réliatiBhthiothe wRALIBsAPtioR ARY tHeNdbatiditfor

di anmeter of the filter so as not to allow watér 10 dropped fromthe

filter to | eak ewitehiigr tHelindMeFsioH/Ron-iMn@rsieh, Wwheh@Hs GlteP@s plabddin
pl aced in a horizontal orientation, the dinensions in a plan view of

a housi ng of tha Huridositdl iershtioh dorydatiagdein tHeator-hemdrsonkerte of t he
filter. As a result, there arises a problemthat the humdifier is
i ncreased in it $hsidmengigng abodpter tank in a plan view (for example,
dimensions in the depth direction and the lateral direction) should
be larger than the diameter of the filter so as not to allow water
10 dropped from the filter to leak outside. Furthermore, in order to
house the filter placed in a horizontal orientation, the dimensions in
a plan view of a housing of the humidifier should be larger than the
diameter of the filter. As a result, there arises a problem that the
humidifier is increased in its size.
15 [0009]

In order to switch the immersion/mon-immersion without
rotating a filter, the filter may be moved in a vertical direction for
switching the immersion/non-immersion of the filter. In this case,
however, it is necessary to provide a space where the filter is moved,

20 and hence the vertical dimension of the humidifier tends to be
increased, and also, a moving mechanism for moving the filter in the
vertical direction should additionally provided.

Nevertheless, if a filter is allowed to be immersed in water

without switching the immersion/non-immersion, there arise a

25 problem of adhesion of scales and growth of mold on the filter.



In order to switch the i mrersion/non-imersion without rotating a
filter, the filter may be noved in a vertical direction for sw tching
the i nmersion/non-imersion of the filter. In this case, however, it
is necessary to provide a space where the filter is noved, 20 and
hence the vertical dinmension of the humdifier tends to be increased,
and al so, a noving nmechanismfor noving the filter in the vertica
direction should additionally provided. Nevertheless, if a filter is

allowed to be i Mmersed in water wi t hout switching the
i mrer si on/ non-i rmersion, there arise a 26 probl em of adhesi on of
scales and growh of nold on the filter. 6 [0010] Mor eover ,

in the case V\he[@@"]r is desired to be sinply sent w thout performng
hum di fi cati on, when the rotation of the filter is stopped, the

filt I d i [ ' t at ti . 5.ab b ter, d

nence, {he sent air DIGBELVH it BUgoe RAWEF Aok dariiod RaPg eppyeenh
bl t hat the; i ;

umi i fi er [ 00T Lok PETRRPERE uBiAincRuth RAR R WM orthe (o

al lowing air 10g§Qy E?ét%pbgﬁ,ocﬂglﬁlfe??lla{éehtiﬁrang:gn%i(ﬁ{ §ta@é'95ntflﬂfqu§§{j <o

allowing air to pass through the ter m separately provi

as to sw tchst hgbéotBs ke dalhetepandisaft 4R PAsNRAHIEAgH TR filter and
hum di fication is to be performed or not. For this purpose, however,

the humi difier shoeladidee approbletdethatithh thue nihitbecd air iaidiscliaegesl and
means for switching the 15 air ducts, which makes the structure of
the hunidifier &ompthebwmddifiurt hernore, in order to provide the two
air ducts vvitho&'jt ircreasi ng the size of the humdifier, each air
duct tends to b&®%dtmed in a conplicated shape, and as a result,

noi se caused by air passing through the air ducts.tends tq, be | arge.
20 [0012] y qn ordergto overcome this probliem, an air duct %or ﬁlow%ng agrg

10  to pass through the filter and an air duct for not allowing air to pass
through the filter may be separately provided so as to switch the two
air ducts depending upon whether the humidification is to be
performed or not. For this purpose, however, the humidifier should
be provided with two different air ducts and means for switching the

15 air ducts, which makes the structure of the humidifier complicated.
Furthermore, in order to provide the two air ducts without
increasing the size of the humidifier, each air duct tends to be
formed in a complicated shape, and as a result, noise caused by air
passing through the air ducts tends to be large.

20 [0012]

Incidentally, in the humidifier disclosed in Patent Document
3, in the case where air passing through the filter or water reserved
in the water tank includes dust, the dust is adhered onto the filter or
inerustations {scales) are adhered onto the filter through the

25 absorption of the water. The filter on which the dust or the



Incidentally, in the hum difier disclosed in Patent Docunment 3, in
the case where air passing through the filter or water reserved in
the water tank includes dust, the dust is adhered onto the filter or
i ncrustations (scales) are adhered onto the filter through the 25
absorption of the water. The filter on which the dust or the 7
incrustations are adhered cannot sufficiently transmt air or cannot
sufficiently suck the water reserved in the water tank, resulting in
degradi ng the performance of the hum difier. Therefore, in order to
keep the effectiveness of the humdifier7y it is necessary to 5
periodi cally exchange or clean the filter. [0013] In the
hum di fier disclosed in Patent_ Docunent 3, _however, the filter is
directly conneci®@Ustatongase adhernd qagnot pafficipntly; ansSmHRIR aR gannok

t i |y attach/ the filter. Theref 10 .. .
nmi nt enance sucRUHETRtBhaeERS VekE drientebi e er dapkoisns e

S ' _ | P
per{ or ed. 10014k cading uTlERESSEN, AMENLEABARS FRAFEL bbrdor o

consideration o e arore i'oned Ci rcunst ances

obj ect of the 1%.] QR J i di Qs 1 a sinple
structure in m?‘ghﬁgﬁ?ﬁf%}%ﬁﬁ%%ﬂggiﬂrilgmglnﬁ%g%g%%tb?'{/sg%g)i on and a

non absorptige RE8RaHY SREASAhAH AERM¥hetRlit&ach other in the
circunferential direction is rotated in the circunferential direction

by a rotation digoes]nmechani smso that the filter unit may be all owed
to absorb water or 20 prevented from absorbing water while keeping
t he di sc-shaped filtdn theitumnifervdistlowd ind?datent Botwmentfchgwerer,di ng
the filter unit. [0015]
the filter 1s directly connected to a gear motor for the rotation, and
hence, a user cannot easily attach/remove the filter. Therefore,
10 maintenance such as exchange or cleaning of the filter cannot be
performed.
[0014]
The present invention was devised in consideration of the
aforementioned circumstances, and a principal object of the
15 invention is providing a humidifier with a simple structure in which
a filter unit having an absorptive region and a non absorptive region
disposed adjacent to each other in the circumferential direction is
rotated in the circumferential direction by a rotation drive
mechanism so that the filter unit may be allowed to absorb water or
20 prevented from absorbing water while keeping the disc-shaped filter
unit in a vertical orientation, and providing the filter unit.
[0015]
Another object of the invention is providing a humidifier with

a simple structure in which a filter unit including a filter main body

25 having an immersion region and a non immersion region disposed



Anot her object of the invention is providing a humdifier with a
sinple structure in which a filter unit including a filter main body
25 having an i mrersion region and a non i mrersion region disposed 8
adj acent to each other in the circunferential direction is rotated in
the circunferential direction by a rotation drive nechani smso that
the filter unit may be allowed to absorb water or prevented from
absorbi ng water while keeping the disc-shaped filter unit in ab
vertical orientation, and providing the filter unit. [0016] Stil

anot her object of the invention is proviging a rotation drive
structure for a rotating body and a hum difier in which a rotation
shaft of a rotating body renovably provided for holding a 10 filter
mai n body and a2fwcant bheashathenm thegrquaerantiad dizectiopils potetas Wut er

cLrcunerent ol {ace oL e aPRaIN. BOOK Lor ol L Lhe, ottt
pody 1= Tovall ePEIRI b AT E R A APPSR B, 1o
e L1 S0 st g L N ML LA 18 D00
mai n body. MgANSefdicabhi¥hbizio i ndioB\-faMe A0 RO hit.
[0016]
Still another object of the invention is providing a rotation
drive structure for a rotating body and a humidifier in which a
rotation shaft of a rotating body removably provided for holding a
10 filter main body and a rotation shaft of a roller in contact with the
outer circumferential face of the rotating body for rotating the
rotating body are disposed on a substantially vertical line and the
rotating body 1s movable horizontally from a position in contact with
the roller, so that the rotating body can be removed/attached from/to
15  the roller used for rotation drive by simply moving the rotating body
in a horizontal direction for easing the maintenance of the filter

main body.

MEANS OF SOLVING THE PROBLEMS
20 [o017]

The humidifier of the present invention is a humidifier
comprising: a disc-shaped filter unit having a water absorbability
and air permeability; a rotation drive mechanism for rotating the
filter unit in a cireumferential direction; a water tank for reserving

25 water; and a fan for causing air to pass through the filter unit in a



The humi difier of the present invention is a humdifier conprising: a
di sc-shaped filter unit having a water absorbability and air
pernmeability; a rotation drive nechanismfor rotating the filter unit
inacircunferential direction; a water tank for reserving 25 water;
and a fan for causing air to pass through the filter unit ina 9
direction crossing the filter unit, wherein the filter unit is

di sposed in a vertical orientation in such a manner that a part of a
circunferential portion of the filter unit is inrersible in the water
reserved in the water tank, and the filt®2r unit has an absorptive 5
regi on that absorbs water when i mersed and a non absorptive region

that d t ter, i d d _.adj t ot
cach of her it AESE PR TGP B FET BRte) o e LA T er of
the fnvention | fn GRALAGHSAEGSD ] Do 4 BEnbly thid £hatild, | NI Udes a
i sc-shaped filter main body having a water absorbabrlity and air

permeabi | ity and; guReldafiaDa¥itie & tREMINR LGt RRERROAMIL i ¥hd Rbter
hol ding the filter main body, the holder has a water-conduction hol e

for imersing tReseridd B tHEPwALR Al M CAT EHENMBEH Wik Yak Ant dMBoaftsar ptive
region and has a watertight 15 section for preventing i mersion of

the filter miinrégdy that siespbandiatg! whéwirhhersdambs avptabeerptBgi on.
[ 00191 The humidifier of the invention is characterized by further
region that does not absorb water even when immersed arranged
adjacent to each other in the circumferential direction.
[o018]
The humidifier of the invention is characterized in that the

10 filter unit includes a disc-shaped filter main body having a water
absorbability and air permeability and a holder having a non water
ahsorbability for holding the filter main body, the holder has a
water-conduction hole for immersing the filter main body
correspondingly to the absorptive region and has a watertight

16  section for preventing immersion of the filter main body
correspondingly to the non absorptive region.
{0019}

The humidifier of the invention is characterized by further

comprising’ a detection target provided on the filter unit and a

20 detector fixed to face a rotation position of the detection target for
detecting approach/departure of the detection target: and rotation
control means for stopping an operation of the rotation drive
mechanism on the basis of a detection result obtained by the

detector in order to stop the filter unit in a state where the non

25  absorptive region is immersed in the water stored reserved in the



conprising a detection target provided on the filter unit and a 20
detector fixed to face a rotation position of the detection target
for detecting approach/departure of the detection target; and
rotation control means for stopping an operation of the rotation
drive nmechanismon the basis of a detection result obtained by the
detector in order to stop the filter unit in a state where the non 25
absorptive region is imersed in the water stored reserved in the 10
wat er tank. [0020] The humidifier of the invention is characterized
in that the detector includes a | ead swijjgch or a Hall 1C, the
detection target 5 includes a magnet, and the rotation control neans
stops the operation of the rotation drive nmechanismon the basis of
an on/of f st at e@fter #&l.ead switch or the Hall IC. [0021] The
hum di fier of tﬂi)iivention is characterized in that the 10 filter
unit is rotatabt®4 ound a rotation shaft part disposed in a

horzontal orentat | o, oty LLOMBUUL Lacse, 8 Lbe LS L
diameter of theqolhes iGBha8L a1b& LORAR LPY BRTE A dete NS, target
8 includes a magnet, and the rotation control means stops the
operation of the rotation drive mechanism on the basis of an on/off
state of the lead switch or the Hall IC,
[0021]
The humidifier of the invention is characterized in that the
10 flter unit is rotatable around a rotation shaft part disposed in a
horizontal orientation protruding from both faces of the filter unit, a
one end of the rotation shaft part has a different diameter from a
diameter of the other end of the rotation shaft part, and
the humidifier further comprises two bearings with dimensions
156 corresponding to the diameters of the one end and the other end for
respectively rotatably supporting the one end and the other end.
{0022]
The filter unit of the present invention is a disc-shaped filter
unit having a water absorbability and air permeability comprising
20 an absorptive region that absorbs water when immersed and a
non-absorptive region that does not absorb water even when
immersed arranged adjacent to each other in a circumferential
direction.
[0023]

25 The humidifier of the invention includes the filter unit, the



the humdifier further conprises two bearings with dinmensions 15
corresponding to the dianeters of the one end and the other end for
respectively rotatably supporting the one end and the other end.

[ 0022] The filter unit of the present invention is a

di sc-shaped filter unit having a water absorbability and air
perneability conprising 20 an absorptive region that absorbs water
when i nmersed and a non-absorptive region that does not absorb water
even when i mmersed arranged adj acent to each other in a
circunferential direction. [0023] 25The jhum difier of the invention
includes the filter unit, the 11 rotation drive nechanism the water
tank and the fan, and the filter unit is in a disc shape and has a
wat er absor babi Fetayionsrivg meghaniempihy woter taak pndithe fami and thedilégsosed

in a vertical orientation, so that 5 part of i.r.cunferential
portion of the MRS HC %%%Pec?é’q ﬁ%%?é”é’tﬁe’i &@E@m%ﬁnfé’%rved in
the water tank. Alsok?’ii. e rotation drive nechanismrotates the filter
unit placed in PRECGEA%al orientation in the circunferential

G rectton, and e o causesgtfobRoB d MO IRy el
absorptive regi garafh LiRRuRRReARAYRELY @f the filter unit may be immersed
in the water reserved in the water tank. Also, the rotation drive
mechanism rotates the filter unit placed in the vertical orientation
in the circumferential direction, and the fan causes air topass
through the filter unit in the direction crossing the filter unit.

10 Incidentally, the absorptive region and the non absorptive
region are arranged adjacent to each other in the circumferential
direction of the filter unit. Therefore, in accordance with the
rotation in the circumferential direction of the filter unit caused by
the rotation drive mechanism, a state where the absorptive region is

15 immersed and a state where the non absorptive region is immersed
are continuously alternated.

[0024]
The absorptive region absorbs water when immersed, and the
filter unit sucks the water from the absorptive region immersed up

20 to a portion not immersed, and hence, the water diffuses all over the
filter unit. In other words, the filter unit of the present invention
efficiently absorbs the water overall, Accordingly, when air passes
through the filter unit by the fan, the air passing through the filter
unit sufficiently absorbs moisture, and the thus moistened air is

25 sgent to the outside of the humidifier.



region are arranged adjacent to each other in the circunferenti al
direction of the filter unit. Therefore, in accordance with the
rotation in the circunferential direction of the filter unit caused
by the rotation drive nechanism a state where the absorptive region
is 15 inmmersed and a state where the non absorptive region is

i mrersed are continuously alternated. [0024] The absorptive
regi on absorbs water when i nmersed, and the filter unit sucks the
water fromthe absorptive region imersed up 20 to a portion not

i mrer sed, and hence, the water diffusesigll over the filter unit. In
other words, the filter unit of the present invention efficiently
absorbs the water aqverall. Accordingly, when air passes through the
filter unit by 45 an, the air passi ng through the filter uni t

T S R A R
ron, absor P YE LA JOFR- R DB She VAP AR RA3

furthermore, thgylg btetter ht shore kb Hobferiu g e%ﬁﬁpﬂ?uqyaaga%' on

and the |ike of e water aV|ng eenasor Ilter unit.

Even when ai 5 paasesdidy, QUQ}?bﬂa'Bi%nCHdd%eflﬂdetcﬁ'ﬂzhb'Wa&elbbia\tqﬁg bean, the
air passing through the fil unit does not absorb noisture, and

hence, noi st enedb&irbed by Ry Gltes @Qnit. t Eventvdicteait pesdvgtheddghethe dried
Moreover, since the filter unit does not absorb 10 water wastefully,
adhesi on of scalfi¥ter ugitoy theofanpthaair padsingdhiaugh thetfiterhenit dbesarotuni t
are prevent ed.

abgorb moisture, and hence, moistened air is never sent to cutside

the humidifier. Moreover, since the filter unit does not absorb

10  water wastefully, adhesion of scales, growth of mold, and the like

onto the filter unit are prevented.
[0026]

In such a humidifier, the filter unit itself is always immersed
in water, and immersion/non-immersion is not switched. However,

15 the absorption/non-absorption of the filter unit ia switched, and
therefore, the filter unit is prevented from continuously wastefully
absorbing water in the same manner as in the case where the
immersion/non-immersion is switched, resulting in preventing the
problems derived from the wasteful water absorption.

20 Furthermore, since the absorption/non-absorption of the
filter unit is switched through the rotation in the circumferential
direction of the filter unit, there is no need to separately provide a
rotation mechanism, movement mechanism or the like for switching

the absorption/non-absorption of the filter unit. In other words, the

25 humidifier has a simple structure.



[ 0026] In such a humdifier, the filter unit itself is always
imersed in water, and imersion/non-imersion is not swtched.
However, 15 the absorption/ non-absorption of the filter unit is
switched, and therefore, the filter unit is prevented from
continuously wastefully absorbing water in the same nmanner as in the
case where the imrersion/non-imersion is switched, resulting in
preventing the problens derived fromthe wasteful water absorption.
20Furt hernore, since the absorption/ non-absorption of the filter unit
is switched through the rotation in the@rcunferential direction of
the filter unit, there is no need to separately provide a rotation
mechani sm novenent .mechanismor the like for swtching the

absor pti on/ non- (P)%%Yl]ption of the filter unit. In other words, the 25
hum difier has a si e.structupe..,.13 [.00271. b .Furtaf:r re, the
filter unit renains tourﬁgerd?%rﬁogﬁdmtﬁ? IEIAINSSY begtispoRegin 4he and
there is no nee h he [} .uni I 20 .
orientation or rqr’%%/tgcallt% }%%\?\?attrl%l ?%Jrl kltée\;m%tlgﬂﬁlgg?ﬁ(gr%g{e Ehenﬁﬁl"r unit to a

absor pt on/ non- S5h i Qfen IRTEROEBve 1 ASBP St el meni ons

of the water ta an view an mensi ons o e housi ng of

the humdifier iLBséploaon-eNorstiéhOUbrefoRE, @XRTRESuct tdMERd €Ngth in
the lateral direction should be |arger than the dianmeter of the

filter unit, thdimengbhsofthdwatiephik ih agdin olewrayd bke ik @esiondbft han
nmerely the thickness of the filter unit. Also, there is no need to
provi de a space thehonzwngngthdhbufmidifier imaiplan mievhelthenghcfalk egamphs i on.
As a result, the humdifier can be constructed in a conpact size.
10028] the length in the lateral direction should be larger than the diameter
of the filter unit, the length in the depth direction may be larger
10 than merely the thickness of the filter unit. Also, there is no need
to provide a space for moving the filter unit in the vertical direction.
As a result, the humidifier can be constructed in a compact size.
[0028]
Moreover, since there is no need to switch an air duct for
15 allowing sent air to pass through the filter unit and an air duct for
not allowing the air to pass through the filter unit depending upon
whether or not the humidification is to be performed, the humidifier
may be provided with merely one air duct for allowing air to pass
through the filter unit, and in addition, there is no need to provide
20 means for switching the air duct. Furthermore, since the shape of
the air duct is simpler as compared with the case where the
humidifier is provided with two air ducts, noise caused by air
passing through the air duct may be reduced.

Incidentally, since the non absorptive region is provided in a

28  part of the circumferential portion of the filter unit, the water



Mor eover, since there is no need to switch an air duct for 15
allowing sent air to pass through the filter unit and an air duct for
not allowng the air to pass through the filter unit dependi ng upon
whet her or not the hum dification is to be perfornmed, the humdifier
may be provided with nmerely one air duct for allowing air to pass
through the filter unit, and in addition, there is no need to provide
20 means for switching the air duct. Furthernore, since the shape of
the air duct is sinpler as conpared with the case where the
hum difier is provided with two air ductlsf noise caused by air
passi ng through the air duct nmay be reduced. I nci dental ly,
I jded, in,a 25 part _of the

i th b j i

o rount or ent| al SHOMPHA pPretBted FRER His RaTt 4 tmarest RO pt i on
i ted wh t hi t,.i S 4 dinpt t dur.. t he .
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continuously rotating the filter unit. [00 n the humdifier

of the invensti ogvertaliehEinsimsiaitethel dreh @F thhén hb&drpeies rédion and
di sc-shaped filter main body and the holder for holding 10 the filter

mai n body. The fohireuowsy notatihy thadilterwatier absorbability and air
perneability, and the hol der has a non water absorbability.
Furthernore, thdé00#lder has the water-conduction hol e correspondi ngly
to the absorptive regi on and the watertight section corresPondi ngl y

1 tion

to the non absor pti venrtbgitewnidifierpfitbe lnxsndion, thrediss shaped fikensn
o cach ot her | MGHECETICORF BRERE] SiEbumAue prosnand tie AR e P n
on  he of herChait SIAE P dREF gnhE BRE B PedZhEL a UL BHRRRNEE
of the filter n%inﬂ J}Pgé’rmeability, and the holder has a non water absorbability.
Furthermore, the holder has the water-conduction hole
correspondingly to the absorptive region and the watertight section
correspondingly to the non absorptive region. In other words, the
15 water-conduction hole and the watertight section are provided on
the holder adjacent to each other in the circumferential direction.

The filter main body absorbs water having passed through
the water-conduction hole.

On the other hand, the watertight section prevents the

20 immersion of the filter main body.

Therefore, when the water-conduction hole is immersed in
water, the filter main body absorbs the water, and when the
watertight section is immersed in water, the filter main body does
not absorb the water.

25  [0030]



Therefore, when the water-conduction hole is imersed in water, the
filter main body absorbs the water, and when the watertight section
is imersed in water, the filter main body does not absorb the water.
25 [0030] 15 In this manner, according to the humdifier of
the present invention, the absorptive region and the non absorptive
region may be provided in the circunferential direction of the filter
unit with a sinple structure. 5Furthernore, since the filter main
body having a water absorbability and the hol der having a non water
absorbability are separately provided a8 the absorptive region and
the non absorptive region are obtained by enploying an appropriate
shape of the holder, .the filter main,bod be.ih a_.sjnple djsc
shape, and 10 there i@ tﬁ{?‘ HEEBSH 5c%ﬁ¥n§r%1tg§¥‘b‘ﬁlé§?e€d’fﬁbggé%s§%g for
providing the filter. maj,n body wmith a porti.on havin wat er

boor baby | 1ty aRreughr i RoTR et A R p L LB R Em may

ot her words, th il i il DI -5 The
hum di fier of t Ifl)g&)[&)!r)\;elgé% };}%even %Ig%r%%?gph&e{f&?lﬁéloggégﬂ%ﬁ?[éggg'g‘lé%%o%r and
the detection tgrgg stARfutdle rotation control neans. The
detection target is provided on the filter unit. Therefore, in

accordance wgth the rRirghdr@doref sihbettd filkeF mdi bodyhhi¥iag a water .
circunferential direction, the detection target rotatively noves in

20 t he circunf esbsirbabildy nedtthemolder havinglhaondatadet absdarbalhilixedrso as
to face the rotation position of the detection target, and the

det ecti on t ar gesepgptelnonewded and the phsarptive segiphenddheaonr in
accordance with the rotation in the circunferential direction of {he
filter unit. Thabgrrpsive seeigarage phtaiped by employing an appropriate shape of

the holder, the filter main body may be in a simple disc shape, and
10 there is no need to perform complicated processing for providing the
filter main body with a portion having a water absorbability and a
portion having a non water absorbability. In other words, the filter
unit may be easily fabricated.
[0031]
15 The humidifier of the present invention further includes the
detector and the detection target, and the rotation control means.

The detection target is provided on the filter unit. Therefore,
in accordance with the rotation of the filter unit in the
circumferential direction, the detection target rotatively moves in

20 the circumferential direction.

The detector is fixed so as to face the rotation position of the
detection target, and the detection target approaches to or departs
from the detector in accordance with the rotation in the
circumferential direction of the filter unit, The detector detects the

25 approach/departure of the detection target.



25 approach/departure of the detection target. 16 [0032] The
rotation control nmeans stops the operation of the rotation drive
mechani smon the basis of the detection result of the detector.
Specifically, in accordance with the positional relationship between
5 the detector and the detection target and the positional

rel ati onshi p between the non absorptive region and the water tank,
the rotation control neans is set to stop the operation of the
rotation drive nechanism for exanple, when the detector detects the
cl osest approach of the detection targetlégor when a predeterm ned
period of 10 tinme has el apsed after the detection of the approach of
t he detection tﬁ@%ﬁg by the detector. As a result, the filter unit
stops with the bsorptive region inmersed in the water reserved

i h k. d b | i i L e.
e T hel kg, 1558 ot B b REASs sidbe BT ibthlfhn B¢ ﬁv'fﬁt%eﬁa@l
ot at i on O 0lgrRgNGHS o Bl AOs Bl Rk bt MVa B
Stopped not |n a state ere Sorp |ve reg|0n IS | Merse B

a state where t e&‘ﬂ&aﬁ?%ﬁrala&drﬂﬁnéeeﬁit%rthb%obiﬂ%%%??élatﬂﬂﬁ{lﬁfb‘éfﬁee he
rotation of the filter unit may be appropriately controlled so t

the filter ugit thaydetRtcdhrbdite duteutidnytatStalRliiehedy;tidiel relatlonshlp
hum di fication is perforned and that the rotation of the filter unit

may be stopped wietwedrhthenom alsopiite vezioreghdhhée maessaakwienrdthigon
hum dification is not performed. [0034] 17
control means is set to stop the operation of the rotation drive
mechanism, for example, when the detector detects the closest
approach of the detection target or when a predetermined period of
10 time has elapsed after the detection of the approach of the detection
target by the detector. As a result, the filter unit stops with the non
absorptive region immersed in the water reserved in the water tank.
{0033}
In other words, by employing a simple structure including
15 the detector, the detection target and the rotation control means, the
rotation of the filter unit may be stopped not in a state where the
absorptive region is immersed but in a state where the non
absorptive region is immersed. Therefore, the rotation of the filter
unit may be appropriately controlled so that the filter unit may be
20 continuocusly rotated when the humidification is performed and that
the rotation of the filter unit may be stopped with the non absorptive
region immersed when the humidification is not performed.
[0034]

The humidifier of the present invention includes the detector

25 using the lead switch (or the Hall IC), the detection target using the



magnet and the rotation control neans that stops the operation of the
rotation drive mechanismon the basis of an on/off state of the |ead
switch (or the Hall 1C). Although the lead switch is assuned in the
foll owi ng description, the Hall I1Cis simlarly applicable. 5The
magnet is provided on the filter unit. Therefore, the magnet noves in
the circunferential direction in accordance with the rotation in the
circunferential direction of the filter unit. Accordingly, the magnet
is sonetines imrersed in the water, whereas no problemis caused even
when the magnet resistant to 10 water is7 mrersed in water. [0035]
The lead switch is fixed so as to face the rotation position of the

AU Y b AR A S B bt A A
T Socor dandad botbBlon e md iR Gt 1adid i a6 ol OF ik | 06
the lead sw tchigpy.bRA Weted B o6, IARGAMERNSS %ft@htish:?ssuﬁegre -

approach/ departure of the magnet in a non-contact manner, 20

no need to proviiglghd Rlowaas deydritibn, the BRLIITE Muhinahal Hpleadrt er, for
exanple, on a portion within the water tank easily exposed to the

water. [0036F 18 wheéfheampeadeisgrovided opahe ddtenfunit. mel'Hevasfoed, ahsed
after the lead switch is turned off. As a result, the filter unit
stops with the muagnebsoevssiindéhe eigtunfdrantakddedtiont incaonandamce esidy ved
in the water tank. . . ,
the rotation in the circumferential direction of the filter unit.
Accordingly, the magnet is sometimes immersed in the water,
whereas no problem is caused even when the magnet resistant to
10 water is immersed in water.
[0035]

The lead switch is fixed so as to face the rotation position of
the detection target, and the magnet approaches to or departs from
the lead switch in accordance with the rotation in the

15  circumferential direction of the filter unit. The lead switch is
turned on or turned off in accordance with the approach/departure of
the magnet.

Since the lead switch may be turned on/off in accordance with
the approach/departure of the magnet in a non-contact manner,

20 there is no need to provide the lead switch, which is vulnerable to
water, for example, on a portion within the water tank easily
exposed to the water,

[0036]

The rotation control means stops the operation of the rotation

25  drive mechanism, for example, when the lead switch is turned on or



In other words, by enploying a sinple structure including 5 the |ead
switch, the nmagnet and the rotation control neans, the rotation of
the filter unit may be stopped not in a state where the absorptive
region is inmersed but in a state where the non absorptive region is
i mersed. [00371 10The hum difier of the present invention further

I ncludes the rotation shaft part and the two bearings for
respectively rotatably supporting the one and other ends of the
rotation shaft part. The rotation drive nechanismrotates the
filter unit in the circunferential diredi on around the rotation
shaft part disposed in 15 a horizontal orientation protruding from

the both f f the filt unit. T d.t th

P o s o oot it Do BT
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a larger dianeter 1S never easily supported by one o eari ngs

for supporting the end JiRvi Rerds, SYRHA6yiHE A Bhele L308GKE 5‘9@""5%5 he

exanpl e, the end having the larger dianeter does not fit int 25
bearing or egentMbhRad dwitch, ths aR@En¥t hhd thé A& afioh 3bh1201 meahs, thart does

w0 rotation of the filter unit may be stopped not in a state where the
absorptive region is immersed but in a state where the non
absorptive region is immersed.
(0037]

10 The humidifier of the present invention further includes the
rotation shaft part and the two bearings for respectively rotatably
supporting the one and other ends of the rotation shaft part.

The rotation drive mechanism rotates the filter unit in the
circumferential direction around the rotation shaft part disposed in

15  a horizontal orientation protruding from the both faces of the filter
unit.

The one end and the other end of the rotation shaft part have
different diameters, and the two bearings have dimensions
respectively corresponding to the diameters of the one end and the

20 other end. In other words, the two bearings have different
dimensions. Therefore, at least one of the ends having a larger
diameter is never easily supported by one of the bearings for
supporting the end having a smaller diameter (specifically, for

example, the end having the larger diameter does not fit in the

25 bearing or even when it is forcedly fit, the rotation shaft part does



not snmoothly rotate). [0038] In general, a filter unit is
renmoved and attached by a user of the humdifier for exchange,
cleaning or the like. The filter unit of 5 the present invention

i ncl udes, however, the detection target, and hence, it i s necessary
to set the rotation shaft part of the filter unit in the bearings so
that the detection target rotatively noving in accordance with the
rotation of the filter unit may pass a detectable range of the
detector. 10If the both ends of the rotation shaft part have the sane
di anmeters, a user should check the positlSnal relationship between
the detector and the detection target before setting the filter unit
in the proper direction., Therefore, the user may set the filter unit
in a wong dire@PfSﬁPoaﬂfﬁﬂ“% uses a problemthat the detector cannot
15 detect the dq& ion target. [0039] On the other hand, when
the filter unit "0 he present invention is used, there is no need

for a user to check tlg:%&%g%% g giggeli d{]ﬁtgtﬂe%%a gnﬁgtttj%gﬁdg)gea g&t@?t or

and the detection tar e user nay a e en

having the diffeheRunfiARYEF Sxdhankbelleank bYshd BN NIThB1LEE WRASIFONS
corresponding to the respective ends. In other words, a user may

easily and a&curthé pkaseat idaintioncinbtiudes howiver, the detiatiohhargg! £ed or
can definitely detect the detection target. [0040] 25Alternatively,
the humidifier dienthet presestaryiveet fherrotatian si2Gt part of the filter unit
in the bearings so that the detection target rotatively moving in
accordance with the rotation of the filter unit may pass a detectable
range of the detector.

10 If the both ends of the rotation shaft part have the same
diameters, a user should check the positional relationship between
the detector and the detection target before setting the filter unit in
the proper direction. Therefore, the user may set the filter unitin a
wrong direction, which causes a problem that the detector cannot

15  detect the detection target.

[0039]

On the other hand, when the filter unit of the present
invention is used, there is no need for a user to check the positional
relationship between the detector and the detection target because

20 the user may attach the ends having the different diameters to the
bearings having the dimensions corresponding to the respective ends.
In other words, a user may easily and accurately attach the filter
unit, so that the detector can definitely detect the detection target.
[0040]

26 Alternatively, the humidifier of the present invention is a



hum difier conprising: a disc-shaped filter unit including a filter
mai n body having a water absorbability and air perneability and a
frame for holding the filter main body; a rotation drive nechanism
for rotating the filter unit in a circunferential direction; a water
5 tank for reserving water; and a fan for causing air to pass through
the filter unit in a direction crossing the filter unit, wherein the
filter unit is disposed in a vertical orientation in such a manner
that a part of a circunferential portio 0of the filter unit is
imrersible in the water reserved in the water tank, and the filter
mai n body has 10 an imersion region for imrersing the filter main
body wi t h wat er hentidifiergoinpsisiey:tdhéist shapedfitepuniirinchiddti g a didteregi on
for not imersing the filter main body arranged adjacent to each
other in the ci manbedphavaig awadet alogorbalitity ind aihpetmeabdliiyi axd af
the present invention is characterized in that the imyersion region
and the non i miegeferheliag the diltesspainthody| g rpfasionddnive meghanism and
a remaining par}, of an oute circum‘ere_ntia£e portion of the filter
mai n body, and Ior rotatipe Fhﬁ@ft@? YRBG SRCHR rwl%liélé?"tt%'gé Y#Hehn arc
shape having_.a 20 .central angl e, exceedi wo ri.ght. angl es., [ 0042]
Ther hum i 1 78r G i TP BIE A ARG Af oL FRHAICE i Dkaes SbTEL | he
non i mrersi on rgqi has.,an outer..edge i.n on hape gonvex
B ong a rai a4 BeP 8RR LGt BRshienE B BR. 55 62
filter unit is disposed in a vertical orientation in such a manner that
a part of a circumferential portion of the filter unit is immersible in
the water reserved in the water tank, and the filter main body has
10 animmersion region for immersing the filter main body with water
entering inside the frame and a non immersion region for not
immersing the filter main body arranged adjacent to each other in
the circumferential direction.
[0041]
15 The humidifier of the present invention is characterized in
that the immersion region and the non immersion region are
respectively provided in a part and a remaining part of an outer
circumferential portion of the filter main body, and
the immersion region has an outer edge in an arc shape having a
20 central angle exceeding two right angles.
[0042]
The humidifier of the present invention is characterized in
that the non immersion region has azi outer edge in a polygonal

shape convex along a radial direction of the filter main body.

25 [0043]



21 The humi difier of the present invention is characterized in that
t he non i mmersion region has an outer edge in an arc shape having a
| arger radius than the outer edge of the inmersion region. [0044]
5The hum difier of the present invention is characterized in that the
frame is in a ring shape extending along an outer circunferential
face of the imrersion region, and the rotation drive nmechani sm
includes a roller in contact with an outer circunferential face of
the frame for rotating the filter unit 10 and a notor for rotating
the roller. [0045] The hum di fier2lof the present invention is
characterized in that the frame has a non water absorbability and

i ncludes a watertigh nmer si on

d h
region, for 15 pr evergf}feﬁ%t I 0‘?@? r es&%?eé}ltlnﬂﬁgl?t%@r ’:T %?ﬁ%&??é"rﬁe.n

characterized b FUrther conp ect on
the filter umthatafh spmf Iw'tl’ffﬁijtﬁep Jt@?@d 5 lteﬁm of
t he detection targetgaag‘frrgZO del}tlectl ng a?)proaciéle/ ep L ure g@
detection targefppsf)d rotati on control neans that stops an operation
of the rotation drive mechanismon the basis of a detection result
obt ai ned by the The humidifier of the present invention is characterized in

that the frame is in a ring shape extending along an outer
circumferential face of the immersion region, and
the rotation drive mechanism includes a roller in contact with an
outer circumferential face of the frame for rotating the filter unit
10  and a motor for rotating the roller.
[0045]
The humidifier of the present invention is characterized in
that the frame has a non water absorbability and includes a
watertight section, correspondingly to the non immersion region, for
15 preventing water from entering inside the frame.
[0046]
The humidifier of the present invention is characterized by
further comprising® a detection target provided on the filter unit and
a detector fixed to face a rotation position of the detection target for
20 detecting approach/departure of the detection target; and rotation
control means that stops an operation of the rotation drive
mechanism on the basis of a detection result obtained by the
detector in order to stop the filter unit with the filter main body not
immersed with the water.

25 [0047]



detector in order to stop the filter unit with the filter main body
not imrersed with the water. 25 [0047] 22 The humdifier of the

I nvention is characterized in that the detector includes a |lead
switch or a Hall IC, the detection target includes a magnet, and the
rotation control means stops the operation of the rotation drive
mechani smon the basis of an on/off 5 state of the |lead switch or the
Hall 1C. [0048] The humdifier of the invention is characterized in
that the filter unit is rotatable aroung3 rotation shaft part

di sposed in a horizontal orientation an 5%rotruding fromboth faces
of the filter 10 unit, a one end of the rotation shaft part has a

different dianeter frEip Busli@net 6f tHefinvBation Reeh 896te{zeh R thet fild on
shaft part, and the hum difier further conprises two bearings with

di mensi ons cor r detetsh ingluides aHead satieh ot 9 BAIl T tlngetebdombghgehe
other end for respectively rotatably supporting the one end and the
ot her end. 15 [ OdfxlGdes a magriEhearfd tlearotaion caftrélhaepiesieps thavent i on
is a disc-shaped filter unit conprising: a filter main body having a
wat er absor babi Ppexatimdofdhe rotatimmabivé mechamdmeor tlanbadioof imbdioffy t he
filter main body, wherein the filter main_body has an inmersion
region for i ﬁmgﬁgqtﬁgf the lead switch or the Hall IC.

[0048]

The humidifier of the invention is characterized in that the
filter unit is rotatable around a rotation shaft part disposed in a
horizontal orientation and protruding from both faces of the filter

10  unit, a one end of the rotation shaft part has a different diameter
from a diameter of the other end of the rotation shaft part, and the
humidifier further comprises two bearings with dimensions
corresponding to the diameters of the one end and the other end for
respectively rotatably supporting the one end and the other end.

15 [0049]

The filter unit of the present invention is a disc-shaped filter
unit comprising: a filter main body having a water absorbability and
air permeability; and a frame for holding the filter main body,
wherein the filter main body has an immersion region for immersing

20 the filter main body with water entering inside the frame and a non
immersion region for not immersing the filter main body arranged
adjacent to each other in a circumferential direction.

[0050]
The humidifier of the invention includes the filter unit, the

25 rotation drive mechanism, the water tank and the fan, and the filter



20 the filter main body wiwth water entering inside the frane and a
non i mrersion region for not imMersing the filter main body arranged
adj acent to each other in a circunferential direction. [0050] 23
unit is in a disc shape and includes the filter main body having a
wat er absorbability and air perneability and the frame for hol ding
the filter main body. The filter unit is disposed in a vertical
orientation, so that a 5 part of a circunferential portion of the
filter unit may be imersed in the water reserved in the water tank.
Al so, the rotation drive mechanismrotatas the filter unit placed in
the vertical orientation in the circunferential direction, and the
fan causes air to,pass through the filter unit in the direction
crossing the fi Mpgrisiniardise shgnsoand includes the fitegaraialbogly hepie a

i mrersion region for i rsi.ng the. filter in body with ter,.
entering insi de & ?‘l?%aha‘hg’gﬁﬂa aF&PTW@V&?&%&ifEﬁ‘PFcﬁm@mg

i nrersing the fit#néﬁft mai n_ho y are arranged adjacent to each other in
the circunferentia Gl FEERiISHY i n 15 the filter main body. Therefore,

in accordance with tgﬁ}e{;@’ﬁt 628 il His%»g%dghr&%i%ﬁﬁ%éﬁﬂatghr §6til31 of

the filter unit_caus the rotat rive nechanism astaev\,here
a part of the C'ph‘f‘tl’d’[fa?éiﬁéﬂﬂl@reﬂ% ;Sdi‘ﬂoﬁfof %H@ﬁftbi Lelt B Be Raderbsi

I
i mrersed (nanely, a state where the imersion region opposes the

bottom of the Wah €he Wabk)reaared iftthe a2ér taadi e Albs the béRtiofmirivebody
is not imersed (nanely, a state where the non i mersion region

opposes t he bot nwrhahisteotabdsethetfdtde) urdt placedin thowvsiticabbtientnéibad.
[ 00521 The filter main body with a part of the
ci rcunferenti al ishgpoircumferpatiahdisecsiog, and thefamcarsesatk® nase wat er
up fromthe through the filter unit in the direction crossing the filter unit.
10 [0051]

Incidentally, the immersion region for immersing the filter
main body with water entering inside the frame and the non
immersion region for not immersing the filter main body are
arranged adjacent to each other in the circumferential direction in

15 the filter main body. Therefore, in accordance with the rotation in
the circumferential direction of the filter unit caused by the rotation
drive mechanism, a state where a part of the circumferential portion
of the filter main body is immersed (namely, a state where the
immersion region opposes the bottom of the water tank) and a state

20 where the filter main body is not immersed (namely, a state where
the non immersion region opposes the bottom of the water tank) are
continuously alternated.

[0052]

The filter main body with a part of the circumferential

25 portion is immersed in the water sucks the water up from the



24 imrersion region imersed in the water to a portion not imrersed,
and hence, the water diffuses all over the filter main body. In other
words, the filter unit of the present invention efficiently absorbs
wat er overall the filter main body. Accordingly, when air passes 5
through the filter unit by the fan, the air passing through the
filter unit sufficiently absorbs noisture, and the thus noistened air
is sent to the outside of the humdifier. [0053] On the other hand,
the filter main body not i mrersed does 10 not absorb water any nore.
Furthernore, the filter main body not irMersed is dried up due to
drop, evaporation and the |ike of water having been absorbed by the

filter main body. Therefore, .even en. air passes throu the filter
unit i nel udi ng TRESIFIOBTeEIaR GIEAEER 1h 405 BN e PORTLOn B imthersedi ng

15 through the filer Uit AASs el aRBOLR, BRI S 2 oaRdabengey, .

noi stened air i S NEVer s 1 er. eover,

of scal 65, gr ow 0 AP BaPAterARae Rl R e i PRI e are

of scal es, growt mal n body are

prevented. 20 [ QRR6d overall the fEtEMImAnBbAydi AbRfdinll\e when air passes
i mrer si on/ non-imersion of the filter main body i's swtched so as to

swi tch absor pt i ehfough-thleStitqrtinboithé fmh, thé hRrpassidg thagagh tier Gker e,
the filter unit is prevented fromcontinuously wastefully absorbing
wat er , unit sufficiently absorbs moisture, and the thus moistened air is
sent to the outside of the humidifier,
[0053]
On the other hand, the filfer main body not Immersed does
10 not absorb water any more. Furthermore, the filter main body not
immersed is dried up due to drop, evaporation and the like of water
having been absorbed by the filter main body.
Therefore, even when air passes through the filter unit
including the dried filter main body by the fan, the air passing
15 through the filter unit does not absorb moisture, and hence,
moistened air is never sent to outside the humidifier. Moreover,
since the filter main body does not absorb water wastefully, adhesion
of scales, growth of rnold, and the like onte the filter main body are
prevented,
20  [0054]
In such a humidifier, the immersion/non-immersion of the
filter main body is switched s0 as to switch
absorption/non-absorption of the filter unit, and therefore, the filter

unit is prevented from continuously wastefully absorbing water,

25 resulting in preventing the problems derived from the wasteful



25 resulting in preventing the problens derived fromthe wasteful 25
wat er absor pti on. Furthernore, the inmrersion/non-inmersion of
the filter main body is swtched through the rotation in the
circunferential direction of the filter unit. As a result, the
rotation nechanismfor 5 accelerating the water absorption of the
filter main body may be comonly used as the rotation nechani smfor
swi tching the i mrersion/non-inmersion. Accordingly, there is no need
to separately provide, apart fromthe rotation mechani smfor
accelerating the water absorption, a rotztion nmechani sm novenent 10
mechanismor the like for swtching the i mersion/non-inmersion of
the filter unit (nanely, hoth the filter main body and the frame).
Thus, the humi dEter aPEREPHOR pl e structure. [00551 Furthernore, the

filt it ins t di d in the 15 vertical arj ti d
there i s no need o PR A PUPeimTY Ry asrppshehs et O *

orientation or ggé{ﬁ Hohngmgtg}i%cg{}ﬁ%%%?m P&atcilaﬁ in th circum\;'ﬁrtgﬂtial

absor pti on/ non-absorption o unit. Therefore, respect

to the di mensi oRgepfioh BELNAHREr LARK AR adeBhRIH BPaRRnfeBaiciERS1 ONS
of the housing of the humdifier in a plan view, although, 20 for

exanpl e, thesl eggédlerabiniglttielvadter absdtbtios lof tife SROpIGiRBolRaEE hd han
the diameter of the filter unit, the length in the depth direction
may be | arger themnuedehyged hethdiraktios snahativen forlstwdtchimg the Al so,
there is no need to provide a space for noving the filter unit in the
vertical directimmersonnonsguiersiome Aeoordinglyetherans heneehéeructed in

a 25 conpact size. 26 . , .
separately provide, apart from the rotation mechanism for

accelerating the water absorption, a rotation mechanism, movement
10 mechanism or the like for switching the immersion/non-immersion
of the filter unit (namely, both the filter main body and the frame).
Thus, the humidifier has a simple structure.
[0055]
Furthermore, the filter unit remains to be disposed in the
156  vertical orientation and there is no need to rotate the filter unit to a
horizontal orientation or move it upward for switching the
absorption/non-absorption of the filter unit. Therefore, with
respect to the dimensions of the water tank in a plan view and the
dimensions of the housing of the humidifier in a plan view, although,
20 for example, the length in the lateral direction should be larger than
the diameter of the filter unit, the length in the depth direction may
be larger than merely the thickness of the filter unit. Also, there is
no need to provide a space for moving the filter unit in the vertical
direction. As a result, the humidifier can be constructed in a

25 compact size.



[ 0056] Mor eover, since there is no need to switch an air duct
for allowng air to pass through the filter unit and an air duct for
not allowng the air to pass through the filter unit dependi ng upon 5
whet her or not the hum dification is to be perfornmed, the humdifier
may be provided with nerely an air duct for allowing air to pass
through the filter unit, and in addition, there is no need to provide
means for swtching the air duct. Furthernore, since the shape of the
air duct is sinpler as conpared with the case where the 10 hum difier
is provided with two air ducts, noise cafsed by air passing through
the air duct may be reduced. I nci dental ly, since the non

i mrer si on regiﬁ@yhﬁ%provided in a part of the circunferential portion
of the filter ody, the water absorption is prevented when this

part is immersed in 46 Walehinka tHYL 19910&%%8&95@5 RO ir WGt foe! ter

unit. Since the imrersion région I'S provi e renmai ning part of

the circunfer emall@im?@éir't@ hag$ thiGgh 'thé BlteF Rt A00¥n aﬂoc\lﬁ‘c%%nbn&the

whole filter unit can sufficiently absorb the water overall

m ni m zing the allgaigd p}imrm@gahmaﬁgmahé ﬁgbﬂﬂnﬁmp@ﬁaﬂgmwmsl y
rotating the filter unit 20 [0057] According to the present

invention, tBe whethsi @ametapednunfidifidativarisitoge phefofmbd ehetnimidifoety
with water entering inside the frame and the non inmersion region for
not i mrersing t meast b pravided withougredy en gindudder alpwuingrair topasch

other in the mrcum‘erentlal 25 direction.respectively in a part and
a remaini ng par theughiike fjter unit, and in addition, there is no need to provide

means for switching the air duct. Furthermore, since the shape of
the air duct is simpler as compared with the case where the

10  humidifier is provided with two air ducts, noise caused by air
passing through the air duct may be reduced.

Incidentally, since the non immersion region is provided in a
part of the circumferential portion of the filter main body, the water
absorption is prevented when this part is immersed in the water

15 during the rotation of the filter unit. Since the immersion region is
provided in the remaining part of the circumferential portion of the
filter main body, however, the whole filter unit can sufficiently
absorb the water overall by minimizing the area of the non
immersion region and continuously rotating the filter unit.

20 [0057]

According to the present invention, the immersion region for
immersing the filter main body with water entering inside the frame
and the non immersion region for not immersing the filter main
body are provided adjacent to each other in the circumferential

25 direction respectively in a part and a remaining part of the



circunferential portion of the filter main body. Furthernore, the

i mrersi on region has the outer edge in an arc shape having a central
angl e exceeding two right angles. In other words, the filter main
body is in a shape of a chipped circle. Such a filter main body 5 may
be easily fabricated by, for exanple, partially chipping a filter
material in a disc shape or punching a filter material in a
rectangul ar plate shape into a desired shape. [0058] Moreover, since
the i mersion region has the outer edge in 10 the arc shape, even
when any part of the inmrersion region i <% mersed, the depth by which
the filter main body is imersed in the water is constant and the

t of b bed t A tant. di ly, t
s on oot RRfulChula? nAGHR ciehe BIRR kA bads” S rPRmhbre dhe
Th f , h . of i b i i
Theetn the f11 DL e R dhe buc AR A e Mr BB Wy A0S | "9

possi bl e. [0059entral angle ekbdedingd tws right bABksY BYLIHRE wirBETRE Fg@k | ¥

illustrating a shape of a fl‘%er mai n boay wth a i near outer edge

to be included imnihhedgQs waisHhpé 6f a ShiphBe cRERS €Sluch AV 188in body

In the drawing, a reference nuneral 91 denotes a filter main body,

whi ch i s obt & neshyble eadilyl fagriaagidds: fivapethplé, |paetialiphippite b fitiera D
shape, a part of the outer circunferential portion of the filter nmain
body 91 is an i nmatesiabim adigconhape ar punbhiag ofilter madigealiin aan arc 25
shape having a central_ angle B91 exceeding two right angles, and 28
the remaini ng paettapeukan@lagrsdepe intoundesivedishapeportion of the filter
mai n body 91 is . .a n i mrersion region 91b with a linear outer edge
ext endi ng betmeéﬁmﬂﬁe both ends in the circunferential direction of

the outer edge of the . el S Ole Rt Meraidn rekion Nad RS ohter 6438 in

10 the arc shape, even when any part of the immersion region is
immersed, the depth by which the filter main body is immersed in
the water is constant and the amount of absorbed water is regarded
constant. Accordingly, the immersion region is never uneven in the
amount of absorbed water. Therefore, the amount of moisture

15 absorbed by the air passing through the filter unit is prevented from
being uneven as much as possible,

[0059]
FIG. 21 is a front view for schematically illustrating a shape
of a filter main body with a linear outer edge to be included in the

20  humidifier of the present invention.

In the drawing, a reference numeral 91 denotes a filter main
body, which is obtained by cutting a disc-shaped filter material into a
D shape, a part of the outer circumferential portion of the filter main
body 91 is an immersion region 91a with an outer edge in an are

25 ghape having a central angle B91 exceeding two right angles, and



5 central angle B91 = Gsi (wherein 091> 180). A rotation center
position 910 of the filter main body 91 accords with the center of
the disc-shaped filter nmaterial. Also, the filter main body 91 is in
a line symmetrical shape having a symetry axis of a virtual |ine
extending as a straight line between 10 the rotation center position
910 and the center in the circunferential direction of the non

I mrersion region 9 I b. [0060] Since the filter unit including the
filter main body 91 is disposed in a vertical orientation, the filter
main body 91 is also 15 disposed in a vergical orientation. In other
words, it is disposed to be perpendicular to a still water surface W5
of water reserved in a water tank. Furthernore, a _distance between
the rotation cefiteremnayhng @arioaldbgputereivqumisrentisl popeny obthedilgen he

still water surface is 20 smal ler than a distance between th
rotation center %?i%&r?lg‘%‘ Iéﬂﬂ“i‘ﬁ%"%‘?ﬁw%ﬁgé‘?rb%’nfb v %Rgﬁr AMGT pege

Braer then o Sl A0S RELNESTVA iout LA Lo ST SLLBORLE BB
Ui 1S SCOPDE (LN SRVEE ook FLASH ST eRl il epld O

rotation cenger ;oghi hABeHH £ Wi herein o1 > 180).

A rotation center position 910 of the filter main body 91
accords with the center of the dise-shaped filter material. Also, the
filter main body 91 is in a line symmetrical shape having a
symmetry axis of a virtual line extending as a straight line between

10 the rotation center pogition 91o and the center in the circumferential
direction of the non immersion region 91b.
[0060]

Since the filter unit including the filter main body 91 is

disposed in a vertical orientation, the filter main body 91 1s also

156 disposed in a vertical orientation. In other words, it is disposed to
be perpendicular to a still water surface WS of water reserved in a
water tank.

Furthermore, a distance between the rotation center position
910 of the filter main body 91 and the still water surface WS is

20 smaller than a distance between the rotation center position 91o and
the immersion region 91a and is larger than a distance between the
rotation center position 910 and the non immersion region 91b.
Therefore, when the rotating filter unit is stopped with the center in
the circumferential direction of the non immersion region 91b

25 positioned directly below the rotation center pesition 91o (which



29 position is hereinafter described sinply as directly bel ow) as
illustrated in FIG 21(a), the filter main body 91 is placed in a
non-imersion state. Since the filter main body 91 does not absorb
water in the non-imrersion state, the filter main body 91 is dried
up, 5 and the noisture absorption of air passing through the filter
mai n body 91 is prevented. [0061] However, it is difficult to
accurately stop the rotating filter unit with the center in the
circunferential direction of the non 10 i mrersion region 91b
positioned directly below, and the filteg unit may be stopped in a
state, for exanple, where the center in the circunferential direction
of the non i nmrersion reglon 91b is shifted in the rotation direction

(or in the di reBesitiandpperginaftendesgeibedeimplyme direstvthadtowhad t i on

directly bel ow. , FIG 21 il esastate wher e filter
uni t including fHstrateddn 31{5@0@ q#awwgbf@ére?ﬂs Tateddnih o

Shifted in 1 hinpﬁﬁé%%%%w%e? o in i e B OB b 81, 65 fFeord
| mrer st on. 29! ORI A AR LG Gt ORI ALY SG R0 s

circunt erent sal 5pg rthé HbiSturk Eﬁséﬂphbﬁrof OB sbﬂ@’th%uéﬁ thdTIRESRAIA N L he

water. Since the filter main 91 absorbs water when | mersed, air
passi ng throughbb@pgihépﬁﬁmﬁﬂkl absorbs noi sture. [00621
25Furthernore, even when the filter unit is stopped in an
[ooe1]
However, it is difficult to accurately stop the rotating filter
unit with the center in the eircumferential direction of the non

10 immersion region 91b positioned directly below, and the filter unit
may be stopped in a state, for example, where the center in the
circumferential direction of the non immersion region 91b is shifted
in the rotation direction (or in the direction opposite to the rotation)
from the position directly below.

15 FIG. 21(b) illustrates a state where the filter unit including
the filter main body 91 having been rotated in a direction of an
arrow C of FIG. 21(b) is stopped in a position shifted in the rotation
direction. In this case, a head of the immersion region 91a disposed
forward in the rotation direction is immersed in the water. In other

20 words, a part of the circumferential portion of the filter main body 91
is immersed in the water. Since the filter main body 91 absorbs
water when immersed, air passing through the filter unit absorbs
moisture.

[o062]

25 Furthermore, even when the filter unit is stopped in an



30 accurate position, when, for exanple, the humdifier is installed
in an inclined orientation, the water reserved in the water tank may
be relatively inclined against the filter unit, and the filter main
body 91 may be inmersed in the water because of the inclined water
surface. 5Now, the positional shift in the stop position of the
filter unit will be mainly described. [0063] In order to
prevent unwanted imersion of the filter main body derived fromthe
positional shift in the stop position of the filter 10 unit, it is
necessary to change the shape of the fil30er nmain body. FIG 22
is a front view schematically illustrating another shape of the

filt bod l. t l.uded,
um i 11 o1 of & RS BPE Bt PR, BHER ot STl bt BN c&ﬁ‘éa?sr@'@%lkﬁia

| 92 d f | t 92
s obtai ned by cnPekyLbfbEEich AR PR refiled UFte Wi PRk BERY

in the same manpgp dﬁ@]ﬁlllﬁ%l hid Eg in9P¢ fﬁi{l?&yul%% di!ﬁe%lt%;r\tlxairpbf%#e < ane

case, it is assune I SC ape ter erirals 1 ng

radius and the s@ege hd thmieREBinthe wisteHbbiust @bfnecleatchﬂgd M%eﬁsdrrfc%
mai n bodi es 91 and 92. 20 [ 0064] The filter main body 92

illustrated With a sdVéw thieg@sitivnkl 6hif mrst@gsp@siﬁsnto@tlae fltet enither e
a filter unit including the filter main body 92 is stopped with the

center in the ciwillefreasdy dascrdiedecti on of a non i nmersion region 92b
descri bed bel ow _positioned directly
60631

In order to prevent unwanted immersion of the filter main

body derived from the positional shift in the stop position of the filter
10  unit, it is necessary to change the shape of the filter main body.

FIG. 22 is a front view schematically illustrating another
shape of the filter main body with a linear outer edge to be included
in the humidifier of the present invention.

In the drawing, a reference numeral 92 denotes a filter main

15 body, and the filter main body 92 is obtained by cutting a
disc-shaped filter material into a D shape in the same manner as the
filter main body 91 of FIG. 21. In this case, it is assumed that
disc-shaped filter materials having the same radius and the same
thickness are used for fabricating the filter main bodies 91 and 92.

20 [0064]

The filter main body 92 illustrated with a solid line in FIG. 22
corresponds to a state where a filter unit including the filter main
body 92 is stopped with the center in the circumferential direction of
a non immersion region 92b described below positioned directly

256 below a rotation center position 920 {(which position is hereinafter



25 below a rotation center position 920 (which position is
hereinafter 31 described sinply as directly below) after rotating in
a direction indicated by an arrow Cin FIG 22, and in this case, the
filter main body 92 is placed in a non-i mersion state. On the other
hand, the filter main body 92 illustrated with a broken line in FIG
22 5 corresponds to a state where the filter unit including the
filter main body 92 is stopped with the center in the circunferenti al
direction of the non i mersion region 92b shifted in the rotation
direction beyond the position directly Izal ow. [0065] 10Apart of the
outer circunferential portion of the filter main body 92 is an

n arc shape_havjng a

i nrer si on region 92 ith an ouyter . edge in,a .

central angle 8395%3383&‘1“83’? lr??t@phggaw pler rofatingna 2 AREHMONG part
of the outer citcunfernential portiorn-Qf .the filter maip b 92.is a
non i mer si on rélbcﬁﬁ"‘hteg %?’f{%g‘tﬁi‘%@!\@- %%taé}d S ‘i%geeﬁlee@g%lﬁ am
bet ween the bot Bogngs id Plabhf bk noH G dltafl " Rk b ofler R4 OttfeC"
edge of the immr%?on r@lgl on rgéa. Al %-I@'S poi nt, e central angle
892 = 092 (wher gifar :80nHo8) 9909kktrated with ah¥keh W inFI. $pance

between the rotation center position 920 and the non i mmersion region

92b is snuller thadspdisdbatadatewhirette iR dilitinchidhl @hRe GBRE fain
position 910 and the non i mersion region 91b of the filter nmain body
91, and accordi bgfly 92 as stiophed eetlbiteneatertihehaeircumferestiab diregtienoO2b
and a still water surface Ws is |arger than the distance between the
non i mmersi on r &lyé non dninexsignirhgiontd2bishiftedin ther fohatdov@ireetior 00661

beyond the position directly below.
[0065]

10 A part of the outer circumferential portion of the filter main
body 92 is an immersion region 92a with an outer edge in an arc
shape having a central angle B92 exceeding two right angles, and
the remaining part of the outer circumferential portion of the filter
main body 92 is a non immersion region 92b with a linear outer edge

15 extending between the both ends in the circumferential direction of
the outer edge of the immersion region 92a. At this point, the
central angle B2 = 69:° {wherein 180 < g2 < 691).

Therefore, a distance between the rotation center position
920 and the non immersion region 92b is smaller than the distance

20 between the rotation center position 91o and the non immersion
region 91b of the filter main body 91, and accordingly, a distance
between the non immersion region 92b and a still water surface WS
is larger than the distance between the non immersion region 91b
and the still water surface WS.

25  [0066]



32 As a result, as illustrated in FIG 22 with the broken
line, even when the filter unit is stopped with the center in the
circunferential direction of the non inmersion region 92b shifted in
the rotation direction beyond the position directly bel ow, unwanted 5
i mrersion of the filter main body 92 can be prevented.

Furthernore, in the case where the filter unit is stopped in the
accurate position, when the water surface of the water reserved in
the water tank is relatively inclined against the filter unit

because, for exanple, the humdifier isgonstalled in an inclined 10
orientation, the problemof the unwanted i Mmersion of the filter main
body 92 due to the inclined water surface can be prevented. [0067]

The filter main body 4508 Kesliy ag pdngtaatedin F1Hn 4R witle the brakendiion body
rou Qﬁ“‘SZS(O?”%ﬁéﬁ%&%hr%@ﬁér&%#%w% B ohe ERRF iR (B mai n body
Cmers;on regi oftrg R Ttoptiah B At EHEGT R e peb Phitlep, o,
mai n 20 body 92 BaFFREb RS pelind i Meitih birkBly PRlRAubREatad, oG )

are rotated gt Eﬂ%e‘%@ﬁ%o?l@ﬁ@ﬁiteEB?alﬁ'ﬂaﬂ?bz(&n%t;?rév@:&%&rbed by the
filter main body 92 is smaller than that absorbed by the filter main

PO 50 T e st R Byt antaocgpetl
the accurate position, when the water surface of the waiéer reserved
in the water tank is relatively inclined against the filter unit
because, for example, the humidifier is installed in an inclined

10 orientation, the problem of the unwanted immersion of the filter
main body 92 due to the inclined water surface can be prevented.
[0067]

The filter main body 92 has a smaller area than the filter
main body 91, however, and the circumferential length of the

15 immersion region 92a (or the non immersion region 92b) of the filter
main body 92 is smaller (or longer) than the circumferential length
of the immersion region 91a (or the non immersion region 91b) of the
filter main body 91.

As a result, when the filter unit including the filter main

20 body 92 and the filter unit including the filter main body 91 are
rotated at the same speed, the amount of water absorbed by the
filter main body 92 is smaller than that absorbed by the filter main
body 91. Accordingly, the filter main body 92 is inferior to the filter
main body 91 in the efficiency for moistening air.

25 [0068]



33 In the humdifier of the present invention, the inmersion
region has an outer edge in an arc shape wth a central angle
exceeding two right angles, and the non inmersion region has an outer
edge in a polygonal shape convex in the radial direction of the 5
filter main body or in an arc shape having a | arger radius (nanely, a
smal | er curvature) than that of the imrersion region. Such a filter
mai n body is in substantially D shape and can attain a maxi mnum area
whi | e keeping a non water absorbability of the non imersion region
as conpared with a filter main body incl38di ng, for exanple, a 10 non
imrersion region with a linear outer edge or a polygonal or arc shape

concave in the radi ab g'r cti. t}.of ttﬂe filter mai.n bqdy. [0069] FIG
23 15 a front view SORENRECEIMET of thiLpresephiSRERn demmensiqn o

i n body havi (. i ncl uded
i, oG v, "fely Sl S FABEcAdL B OLINGL \AERGLAGORdE | Nl U

Vi ew schemat | cabkuelddihd Ach0Sn@ROIGT o8RRI Bhotion EidibehagBAN OCY

to be included in the humdifier of the present 1nvention.

these drawi ngs, otifRiredgnsR aoRasclab sdh PddsvaA it emokRliAll dit &tionEdf hhe
bodi es, and each of the filter main bodies 93 and 94 is 20 fabricated

by cutting abpafiitesimsandiods wifie aanirk shapohsviag adbrgerdiadtusshapedy, a
filter material with the sane radi us and the sanme thickness as the
di sc- shaped fi | smallgateriagiiralshan that dfibe imatersigntegioni | Sech meilter
bodies 91 and 92 and is.in a substantially D shape in a front view
25 [0070] 34 main body is in substantially D shape and can attain a maximum
area while keeping a non water absorbability of the non immersion
region as compared with a filter main body including, for example, a
10 non immersion region with a linear outer edge or a polygonal or arc
shape concave in the radial direction of the filter main body. |
[0069]
FIG. 23 is a front view schematically illustrating a shape of a
filter main body having an outer edge in a polygonal shape to be
15 included in the humidifier of the present invention, and FIG. 24 1s a
front view schematically illustrating another shape of the filter main
body to be included in the humidifier of the present invention.
In these drawings, reference numerals 93 and 94 denote filter
main bodies, and each of the filter main bodies 93 and 94 is
20 fabricated by cutting a part of a circumferential portion of a
disc-shaped filter material with the same radius and the same
thickness as the disc-shaped filter material used for fabricating the
filter main bodies 91 and 92 and is in a substantially D shape ina

front view.

25  [0070]



In the filter unit including the filter main body 91 of FIG 21,

al though the filter main body 91 has a shape and an area suitable for
attaining a sufficient anount of absorbed water, it has the problem
that the filter main body 91 cannot be kept in a 5 non-inmersion
state when the positional shift is caused in the stop position of the
filter unit. On the other hand, in the filter unit including the
filter main body 92 of FIG 22, although the filter main body 92 can
be kept in a non-inmersion state even when the positional shift is
caused in the stop position of the filtey unit, it has 10 the problem
that the filter main body 92 does not have a shape and an area
suitable for attaining a sufficient anmount of absorbed water.

order to sol ve these I[ptbpMdias unit inckudieg tkesfitor mpinbdeily 81 i FiGHRL

1T ber main bodpidgughrhe RLST matn bofah P dy IR 4 4 EFeR WA b
Frlter unit i ol IRbR RO AT o o3 P8t vet atet 1 bt H1E rmi
o o TR T TS R

descri bed belrow [ i : B t.er i.tion
930 (or a rot5 at Pgﬁ%g%%@p%gff%hﬁ512%?9%2?%1% posliglta ?‘(g)%ra‘llgl the R

herei nafter desgbkibied oFithPF¥teasingl, ' €5 tHe BEPWARG ARG He Tl vnifase,
the filter main body 93 (or the filter main body 94) is placed in a

non-i nmer si on stadlading3he 2| maidTody 92 of G Be, sitherghhtlediltémeaain
filter main bod% 93 (or the filter nmain body 94) illustrated with a
broken line in bbdy 923apde kepGin 24)oncommensponstate even whan éhevher e t he
filter unit including the filter nain body 93 (or ;the filter main
body 94) is stoppsigonat shifine ceapedin the sterepesitipp of rafiiar pait, it has

ear on 04b) 10ni heRrCEbet GheFiEer i BedY A dogt nPrhatRA BRIy
o nt, Che rot atPaCBFRURbIRHY ra B A EHOR A RORE pRakSximalern an
arrow Cin FIG 23 (% ogligi' tozét)lve these problems, it is necessary to devise
suitable shapes as those of the filter main bodies 93 and 94.
[0071]
15 The filter main body 93 (or the filter main body 94)

llustrated with a solid line in FIG. 23 (or FIG. 24) corresponds to a
state where a filter unit including the filter main body 93 (or the
filter main body 94) is stopped with the center in the circumferential
direction of 2 non immersion region 93b (or a non immersion region

20  94b) described below positioned directly below a rotation center
position 930 (or a rotation center position 940) (which position is
hereinafter described simply as directly below), and in this case, the
filter main body 93 (or the filter main body 94) is placed in a
non-immersion state.

25  [0072]



10 [0073] A part of the outer circunferential portion of the
filter main body 93 (or the filter main body 94) is an inmersion
region 93a (or an imrersion region 94a) with an outer edge in an arc
shape having a central angle B93 (or a central angle B94) exceeding
two right 15 angles, and the remaining part of the outer
circunferential portion of the filter main body 93 (or the filter
mai n body 94) is the non imersion region 93b (or the non i mersion
region 94b) with an outer edge extending between the both ends in the
circunferential direction of the outer &8ge of the immersion region
93a (or the 20 immersion region 94a). At this point, the central

angl e B93 or B94 = 092. . Furthetnore, t non, i rsi on region 93b has
angouter edge in ap IE/E}%‘&:&‘BEF?&B@’ %rﬁj ?W‘%%r%ﬁ’altﬁﬁﬁl@éﬁ%ﬁ of
the filter nmain 9 t h_shape Ie)ol t in FIG
23), Iand t he Inoﬁg)(lﬁplgﬁ1 rléﬁiug%ar?ee%}vgtrl? %ﬁ%&ﬁgzln%ﬁno@tﬁéIré3e(_§§§&§h§§nI arc

shape with a 255%1@5%@3,&15%g'h%%aﬂehanemﬁe&m&mpﬁd %gglrlqu%é 186 F G

24) . In other , e non I nmersion region Isina
V or U shape. 1664#43 (or the fllB& hhld ®ddy"®d)Rs mgye&%iﬁmhet&%téﬂ inlthe
main body 94) is in a line symetrical shape having a symetry axis
of a virtual 5| i eeRclonésteatial dige@fortofthe aiogHinhémrbelipwresst (e thet ati on
center position 930 and the center in the circunferential direction
of the non i nmrensih @nmrezgionrefdn Y4y shifedriattht roatbartiesctipadbt irothed4o
and the center in the circunferential direction of the non inmersion
regi on 94b). Acéuediienybypositecdodhe cotationtheyaad themysition dizsealy flowhe
10 inmrersion regions 93a and 94a of the filter_min bodies 93 and 94
is equal to theAtthiswers trr rofntiprdiertion of the flksrort rindigitehwida of

the filter main body 92 b of .she filter main bodies 93 and 94
has a | arger ar&% %tli’i'gh(?laptci rﬂ{}nsﬁ)ody 92.

10 [0073]

A part of the outer circumferential portion of the filter main
body 93 {or the filter main body 94) is an immersion region 93a (or
an immersion region 94a) with an outer edge in an arc shape having
a central angle B93 {or a central angle B94) exceeding two right

15 angles, and the remaining part of the outer circumferential portion
of the filter main body 93 {or the filter main hody 94) is the non
immersion region 93b (or the non immersion region 94b) with an
outer edge extending between the both ends in the circumferential
direction of the outer edge of the immersion region 93a {(or the

20 immersion region 94a). At this point, the central angle B93 or B94
=0g2°. Furthermore, the non immersion region 93b has an outer
edge in a polygonal shape convex in the radial direction of the filter
main body 93 (i.e., a trough shape as illustrated in FIG. 23), and the
non immersion region 94b has an outer edge in an arc shape with a

25 larger radius than the immersion region 94a (see FIG. 24). In other



As a result, when the filter units respectively including the 15
filter main bodies 93 and 94 and the filter unit including the filter
mai n body 92 are rotated at the sane speed, the anount of water
absorbed by each of the filter main bodies 93 and 94 is |arger than
that absorbed by the filter main body 92, and the efficiency for

noi stening air is inproved. 20 [0075] Mor eover, in each of the
filter main bodies 93 and 94, a distance between the center in the
circunferential direction of the non inmersion region 93b or 94b and
a still water surface W5 is equal to thggdi stance between the non

i nmersion region 91b of the 25 filter main body 91 and the stil

wat er surface W5, and a distance 37 between each end in the

ci rcunf er ent i al werd¢edthe oansmmdrsionagegiontibserditbriggh @V 9887 sham4b and
the still water . surface Ws is equal to the distance between the non

I mer si on regioHKg of the filter main body 92 and the still water
surface Ws. As a resyht,..as 5 il] ust ed ip FIGS., 23 and 24 w.th
broken |ines, even \Aﬁé}? QIﬁeer IPFllr’t}%cf‘dsytﬁﬁa@g%é‘? gltglf E@%EOW 5%) ieAB adif er s

DrOKEn I Tes whe e . . . S3b oro
oab shi fted in PRt SREGHNAR o RPRSRR TRt B PR Bh®0p st t o
to the rotatkonk,enandad De: AR bdben thy r&%%i%iﬁ"’ce{%ge‘% rQi‘ﬁﬁﬁt%g)

immersion of the filter 10 mainh bodi es 93 and 94 can event e
[ 0076] and the center in the circumferential direction of the non immersion

region 93b (or the rotation center position 940 and the center in the
circumferential direction of the non immersion region 94b).

Accordingly, the circumferential length of each of the

10 immersion regions 93a and 94a of the filter main bodies 93 and 94 is
equal to the circumferential length of the immersion region 92a of
the filter main body 92 but each of the filter main bodies 93 and 94
has a larger area than the filter main body 92.

As a result, when the filter units respectively including the

15 filter main bodies 93 and 94 and the filter unit including the filter
main body 92 are rotated at the same speed, the amount of water
absorbed by each of the filter main bodies 93 and 94 is larger than
that absorbed by the filter main body 92, and the efficiency for
moistening air is improved.

20  [0075]

Moreover, in each of the filter main bodies 93 and 94, a
distance between the center in the circumferential direction of the
non immersion region 93b or 94b and a still water surface WS is
equal to the distance between the non immersion region 91b of the

25 filter main body 91 and the still water surface WS, and a distance



Furthernore, in the case where the filter unit is stopped in the
accurate position, even when the water surface of the water reserved
in the water tank is relatively inclined against the filter 15 unit
because, for exanple, the humdifier is installed in an inclined
orientation, the unwanted i mrersion of the filter main bodies 93 and
94 due to the inclined water surface can be prevented. [00771 In the
hum di fier of the present invention, the filter unit 20 includes the
ri ng-shaped franme extending along the outer circunferential face of
the i mersion region having the outer edge in an arc shape and the
filter main body held by the frame. The rotation drive nmechani sm
includes the roller and the notor, the notor rotates the roller and
the roller in cogtwuesn edchrendia @Gt@cu@ewwﬁf%w% phtherpgre of the
frame rotates the filter unit n_a shape

f
ext endi ng al ong IWTBWPEHWWTQ%%‘?%M %H:IL?% r arT&H’eﬁﬁ 1§ Aed'si on
Shape of the fr dnns ERFRCeRET EeR %ﬁéﬂ*lﬁﬁl&fr%lh%?é@sw@b?oﬁiﬁ% BIFE: |
contact wth a th'l:i%'&y%{g aﬁuf {h% s?ﬂ | Ghed WEPILSTENt A8l 8GR & the

frame COFFESpOﬂ on reglion cannot cone I'nto contact

With a portian gfiy t?@teﬁ%@“l(% Qﬁlﬁﬁdeir?ﬂithadroizgﬁﬁﬁgé dvBf wf}{é%h ol | er

corresponding to the non I Mmersion regl on, efore
cannot rotate t Rt idilify arditdppelOhth @h88EntePs BStheShtednfbRmtidlane in a

ring shape is included,
direction of the non immersion regions 93b and 94b shifted in the
rotation direction (or in the direction opposite to the rotation) beyond
the position directly below, the unwanted immersion of the filter
10  main bodies 93 and 94 can be prevented.
[0076]

Furthermore, in the case where the filter unit is stopped in
the accurate position, even when the water surface of the water
reserved in the water tank is relatively inclined against the filter

15 unit because, for example, the humidifier is installed in an inclined
orientation, the unwanted immersion of the filter main bodies 93
and 94 due to the inclined water surface can be prevented.

[0077]

In the humidifier of the present invention, the filter unit

20 includes the ring-shaped frame extending along the outer
circumferential face of the immersion region having the outer edge
in an arc shape and the filter main body held by the frame. The
rotation drive mechanism includes the roller and the motor, the

motor rotates the roller and the roller in contact with the outer

25  circumferential face of the frame rotates the filter unit.



the rotation drive mechanismcan rotate the filter unit snoothly
regardl ess of the shape of the filter main body. [0078] In the
hum di fier of the present invention, the disc-shaped 15 filter unit
includes the filter nmain body and the frame for holding the filter
mai n body, and the filter main body has a water absorbability and air
perneability, and the frane has a non water absorbability.
Furthernore, the watertight section for preventing water from
entering inside the frane is provided on the frame correspondingly 20
to the non imersion region of the filtgg main body. On the contrary,
a portion of the frame where the watertight section is not provided
does not prevent water fromentering inside the frane. When

t he i mersion regi onlbthe ffameiip inp shapeeeagdingpons she patesot t om of

the water tank, the filter in hody is.imersed and 25 absorbs
water, and shen CEREIRAN kA eﬁbqtﬁg}h%ﬂnmerﬁn@ reglopggndfgienonsg pody

t he bott f. the wat tank, the filt i dy, i not
opposes e bt Lo SR G104 B 0SB BAA YL B
o enter’ 19 S5 RO AT G810 RBEPSRE LT
Furthernor e, st hep MaLRE 1R ISR PTacARY (tjlhﬁfr%iﬁ%%o@?egﬁgﬁ?ﬁ@'tﬂ ther

attaching the detection target describe el ow, an ernatively,
the watertight s@eidr§8nFeYioh@adnsPaneslingo castacOwsVeporidiPsfithen of

the filter main body corresponding to a lack as a conplete disc from
t he outer circumferential face of the frame corresponding to the non
Immersion region, and therefore, the roller cannot rotate the filter
unit,

10 In other words, since the frame in a ring shape is included,
the rotation drive mechanism can rotate the filter unit smoothly
regardless of the shape of the filter main body.

[0078]
In the humidifier of the present invention, the discshaped

15 filter unit includes the filter main body and the frame for holding the
filter main body, and the filter main body has a water absorbability
and air permeability, and the frame has a non water absorbability.
Furthermore, the watertight section for preventing water from
entering inside the frame is provided on the frame correspondingly

20  to the non immersion region of the filter main body. On the
contrary, a portion of the frame where the watertight section is not
provided does not prevent water from entering inside the frame.

When the immersion region of the filter main body opposeé

the bottom of the water tank, the filter main body is immersed and

25 absorbs water, and when the non immersion region of the filter main



10 sight of a user of the humdifier for inproving the appearances of
the filter unit and the humdifier. [0080] The hum difier of
the present invention further includes the detection target provided
on the filter unit and the detector fixed to 15 face the rotation
position of the detection target for detecting the approach/ departure
of the detection target; and the rotation control neans. Si nce
the detection target is provided on the filter unit, the detection
target is rotatively noved in the circunferential direction 20 in
accordance with the rotation in the cir@nferential direction of the
filter unit. Furthernore, the detection target approaches to or

d t f th t t fi t f h tati Lt f th
et act s on ¢ ar goPothORRRERt Hanber o R the g abei aPRofq mitehgam body & 1 1°
circunferential _djrect] iltar unit,. r cts
the 25 approac hP g%b"%’%? hér%‘@ ’ g{ldtﬂ%e ééré%le! \g%te %ggg%cgﬁhgﬁwemg%ﬁ%e
rotation contr ol RBARS, SARAnEREsiARh&th A 9hdkh&s H%@%ﬁt@ﬂ whiky €

&b ’ 'ned by the

mechani smon th asis of a detection result obtain

detector. Speci hbs@btivn of Bhefiltef dang ‘Bo?’ {hnurflerprevditenal
rel ati onship 5 between the detector and the detection target and the

posi tional ré&l afpaveshi p bet ween the non i mersion region of the
filter main body and the water tank, the rotation control nmeans is
set to stop the oper &irtieroforehiherwatartight seiive mechanseins 4 oiargin
exanpl e, when the detector detects the closest approach of the

det ecti on t ar geforgttadhing the detoelaeretargat desdribed ibggmofanﬂia}@rn@tgvely,

el apsed after the detection of the %ppr_oach of the detectian t{’;\rget
by the detect or thewatertight pectiqnmay ibe déspoged £0 a8 bheover aPostian af titer e

he F11tor i g s oo Lommr oL, L £, A A
regi on oppoggs tsﬁ%t %95 LR} &ﬁh%fhlhlli'l%iﬂ\g'tfgf intlﬁt%)_ng the appearances of the
filter unit and the humidifier.
[0080]
The humidifier of the present invention further includes the
detection target provided on the filter unit and the detector fixed to
15 face the rotation position of the detection target for detecting the
approach/departure of the detection target; and the rotation control
means.
Since the detection target is provided on the filter unit, the
detection target is rotatively moved in the circumferential direction
20  in accordance with the rotation in the circumferential direction of
the filter unit. Furthermore, the detection target approaches to or
departs from the detector fixed to face the rotation position of the
detection target in accordance with the rotation in the
circumferential direction of the filter unit. The detector detects the

25 approach/departure of the detection target.



[ 0082] In other words, by enploying a sinple structure
including the detector, the detection target and the rotation control
nmeans, the rotation of the filter unit nay be stopped not in a state
where the 20 filter main body is imMmersed but in a state where the
filter main body is not imersed. Therefore, the rotation of the
filter unit may be appropriately controlled so that the filter unit
may be continuously rotated when the humdification is perfornmed and
that the rotation of the filter unit may be stopped with the filter
mai n 25 body not i mrersed when the hum digication is not performned.
41 [0083] The hum difier of the present invention includes the
det ect or using Ie?d swtch (or a Hall 1C, the detection target

usi ng a magnet Hdhe rotation control means that stops the
operation of 5 the r atiogn .drive chani sm on the basis n on/ of f
state of the |lead sw "EBPOIPH%“ IPG?‘ESS°N£}FRJW3Y1H%°f§&’dr°§W?%h

appi i cable. | dEvp 'ﬁ@éﬂ Bt et roppfiptafhet by The”
Therefore, " the g&&;] 85811, 28 a5k EMELS R BbodlL B89y

accordance with |on in e circuntere rec 1 0N

the filter umitpefpeqy ﬂié\ﬂét)éetofs B8'¥RgBetectin $R1ER bR hi BRBERAA | 1 "the

wat er, wher eas no pr oblemis caused even e nmagne resistant to
wat er is imersegélatindbiptotwie 84¢ ndd Thendrsiad r8ioh @ thé filfeX @chif0 as

to face the rotation position of the detection target, and the nagnet
approaches to obodgpadtthe fwaiar tdrek, thadotatioh chnirol means kst dowtdph t he
rotation in the
the operation of the rotation drive mechanism, for example, when
the detector detects the closest approach of the detection target or
10 when a predetermined period of time has elapsed after the detection
of the approach of the detection target by the detector. As a result,
the filter unit stops in a state where the filter main body is not
immersed in the water and the filter unit does not absorb the water
(namely, a state where the non immersion region opposes the bottom
15 of the water tank).
[0082]
In other words, by employing a simple structure including
the detector, the detection target and the rotation control means, the
rotation of the filter unit may be stopped not in a state where the
20 filter main body is immersed but in a state where the filter main
body is not immersed. Therefore, the rotation of the filter unit may
be appropriately controlled so that the filter unit may be
continuously rotated when the humidification is performed and that

the rotation of the filter unit may be stopped with the filter main

25 body not immersed when the humidification is not performed.



circunferential direction of the filter unit. The lead switch is
turned on or turned off in accordance with the approach/ departure of
20 the magnet. Since the lead switch nmay be turned on/off in
accordance with the approach/departure of the magnet in a non-contact
manner, there is no need to provide the |ead switch, which is

vul nerable to water, for exanple, on a portion within the water tank
easily 25 exposed to the water. 42 [0085] The rotation
control neans stops the operation of the rotation drive nechani sm
for exanple, when the lead switch is turgted on or when a
predeternined period of tinme has el apsed after the lead 5 switch is
turned off. i result, the filter unit stops with the filter main
body not i mers P8 the water. In other words, by enploying a sinple

strueture bncl uding die RERRR 0 BT E A s G B AL
3, State where ¢ hgal, i es Ao DAON 11 o TUEESRH, Bl B o ©

where the filte not 1 NMerse
magnet and the rotation control means that stops the operation of

5 the rotation drive mechanism on the basis of an on/off state of the
lead switch {or the Hall IC). Although the lead switch is assumed
in the following description, the Hall IC is similarly applicable.

The magnet is provided on the filter unit. Therefore, the
magnet moves in the circumferential direction in accordance with

10  the rotation in the circumferential direction of the filter unit.
Accordingly, the magnet is sometimes immersed in the water,
whereas no problem is caused even when the magnet resistant to
water is immersed in water.

[0084]

15 The lead switch i1s fixed so as to face the rotation position of
the detection target, and the magnet approaches to or departs from
the lead switch in accordance with the rotation in the
circumferential direction of the filter unit. The lead switch is
turned on or turned off in accordance with the approach/departure of

20 the magnet.

Since the lead switch may be turned on/off in accordance with
the approach/departure of the magnet in a non-contact manner,
there i3 no need to provide the lead switch, which is vulnerable to
water, for example, on a portion within the water tank easily

25 exposed to the water.



The humi difier of the present invention further includes the rotation
shaft part and the two bearings for respectively rotatably 15
supporting the one and other ends of the rotation shaft part.

The rotation drive mechanismrotates the filter unit in the
circunferential direction around the rotation shaft part disposed in
a horizontal orientation protruding fromthe both faces of the filter
unit. 20The one end and the other end of the rotation shaft part have
different dianmeters, and the two bearings have di nensi ons
respectively corresponding to the dianet4ys of the one end and the
other end. In other words, the two bearings have different

di nensi ons. Ther e, at least the end having a | arger dianmeter is
25 never easily[§@%gorted by one of the bearings for supporting the

d 43 havi I ' ifical for,. I th d
naving the | arger ‘ol ot & hﬁ?{iégﬁsﬁﬁ’ﬁ%ﬁ% oPh bt G O i
otate). 00871 Gl ey ERBAIES, R o8 Bk RIRERAt omor, b,

a user of the huphdl §ipeEddiOFmBeaNRPIR of HRARLOE1aPEed B el thEleade
filter unit of the present invention includes, however, the detection

target, and MenceitdiiisitBri@CeS.Ssaky atresfgitht fidter ainaf $t0Ps SHEd thePiltér Of
the filter unit in the bearings so that the detection target
rotatively novi ngainrbdly ot dmmkensed imthehwate, rotation of the filter
unit may pass a detectabl e range of the detector.

In other words, by employing a simple structure including
the lead switch, the magnet and the rotation control means, the
rotation of the filter unit may be stopped not in a state where the

10 filter main body is immersed but in a state where the filter main
body is not immersed.

[0086]

The humidifier of the present invention further includes the
rotation shaft part and the two bearings for respectively rotatably

15 supporting the one and other ends of the rotation shaft part.

The rotation drive mechanism rotates the filter unit in the
circumferential direction around the rotation shaft part disposed in
a horizontal orientation protruding from the both faces of the filter
unit.

20 The one end and the other end of the rotation shaft part have
different diameters, and the two bearings have dimensions
respectively corresponding to the diameters of the one end and the
other end. In other words, the two bearings have different

dimensions. Therefore, at least the end having a larger diameter is

25 never easily supported by one of the bearings for supporting the end



If the both ends of the rotation shaft part have the sanme di aneters,
a user should check the positional relationship between the detector
and the detection target before setting the filter unit in 16 the
proper direction. Therefore, the user nay set the filter unit in a

w ong direction, which causes a problemthat the detector cannot
detect the detection target. [00881 On the other hand, when the
filter unit of the present 20 invention is used, there is no need for
a user to check the positional relationship between the detector and
the detection target because the user mejg attach the ends having the
different dianeters to the bearings having the di nensions
corresponding tQ the respectiyve end?. I n other words, a user_ nay
easily and accurl‘&t"é%/a amaealen digaeter (specifieslly fpx ?X%@ﬂ%é@e enbhawngct or

can definitely tect the detection target. = 44 [0089] The hum difier
of the present ﬂﬁeiﬁqesﬂlmefgrﬁgﬁﬁ H?tfﬁteﬁn é’@*&??lﬁgrﬁ:evﬁnr"&q@glﬁo be
rotatively driven; rotatin ody. t hat | ds fil i,ny body with
a part thereof ?W&@e@t i%#\e Géﬁglf‘méhf@?éﬁrggﬁesi %O%é%?%ﬁfy I}gg%tg}'voir and
has a circul ar g circunferential face, the rotating body being
rotated by rotatirvely driving the roller with the outer

circunferentizal face 1f oddagall QlrtdrNthiPRMenl el ARHER ac%&@y%%}‘to?r

circunferential face of the roller, air being sent by a fan through

the filter mainthetyntidifie fof exthadit, cléditngd Qr 8Re Hké acThe @liBALhitfddr
removably attaching the rotating body in such a manner that a

rotation shaft dhephesentdtimtdntpnbindiudies, lpeeivier, che desathivhantget) anyd
directly below a rotation shaft of the roller by noving the rotating
body verti cal | y hemce,Hbis necassaoy tolsef theofotathen sluafapanpofizbd filtemdnit
substantially hOiLitﬁg %Eagl!‘illgs' soli:Sha[t%(})lg(t)i]etection target rotatively moving in
10 accordance with the rotation of the filter unit may pass a detectable
range of the detector.

If the both ends of the rotation shaft part have the same
diameters, a user should check the positional relationship between
the detector and the detection target before setting the filter unit in

15 the proper direction. Therefore, the user may set the filter unit in a
wrong direction, which causes a problem that the detector cannot
detect the detection target.

[o088}

On the other hand, when the filter unit of the present

20 invention is used, there is no need for a user to check the positional
relationship between the detector and the detection target because
the user may attach the ends having the different diameters to the
bearings having the dimensions corresponding to the respective ends.

In other words, a user may easily and accurately attach the filter

25 unit, so that the detector can definitely detect the detection target.



The hum difier of the present invention is characterized by further
conprising: a housing for housing the rotating body and the roller,
wherein the fan allows air introduced fromthe outside of the housing
to pass through the filter main body, the filter main body is 20 held
within the rotating body with a rotation shaft of the filter main
body according with the rotation shaft of the rotating body, and the
attaching part is integrated with the water reservoir, holds the
rotating body with a | ower portion of the filter main body i mrersed
in the water reserved in the water reserqqoir and is renovably 25
provi ded on the housing. 45 [0091] The rotation drive
structure of thi(]l(r&r@fsem invention is a rotation drive structure
conprising: ar to be rotatively driven; a rotating body with a
circular outer circunferenti gfa for holding.,a 5 fjlter,.main body,
the rotating body bei li“b‘i‘&ﬁ Bt i Hrﬁ%erﬁd%l‘é‘i’ng‘t‘?q’t? IBR| face

the roll e andeanPHerik ArmyShin b 1ol tPeRtiony sptaluts hgvider ~°°
oy 1 5 post 11 ohanic ALPREMIEkedy Firifh pRECHERD ATl it WEede® 1L 1
Shaf t of the T ot aREng Ebiy g arp ey APy 5 hehRir o8P, | 002) The
rotation drive sircueféreatiaf fdcbetHer@seitig boiehdihg RofaSed by rotatively
driving the roller with the outer circumferential face of the rotating
body in contact with an outer circumferential face of the roller, air
being sent by a fan through the filter main body to be biown out; and
10  an attaching part for removably attaching the rotating body in such
a manner that a rotation shaft of the rotating body is positioned
substantially directly below a rotation shaft of the roller by moving
the rotating body vertieally to the rotation shaft of the rotating body
and substantially horizontally.
15 [0090]

The humidifier of the present invention is characterized by
further comprising: a housing for housing the rotating body and the
roller, wherein the fan allows air introduced from the outside of the
housing to pass through the filter main body, the filter main body is

20 held within the rotating body with a rotation shaft of the filter main
body according with the rotation shaft of the rotating body, and the
attaching part is integrated with the water reservoir, holds the
rotating body with a lower portion of the filter main body immersed
in the water reserved in the water reservoir and is removably

25 provided on the housing.



15 characterized in that the outer circunferential face of the
rotating body and/or the outer circunferential face of the roller are

subj ected to knurl processing. [0093] Furthernore, the
rotation drive structure of the present 20 invention is characterized
in that the roller is held vertically novably. [0094] The

rotation drive structure of the present invention is characterized by
further conprising a pressurizing part for applying 25 a downward
pressure to the roller. 46 [00951 In the rotation drive
structure of the present invention, theggotating body hol ding the
filter main body is rotated with a turning force applied by
rotatively drivtdE% he roller in contact with the 5 circular outer
circunferenti al of the rotating body. Furthernore, the rotating
body is horizontally 05|t|on ere the, rotﬁtion shaf t

of the rot ﬁt:cng ]E)odyT[}T’grﬂ %tb(?}’s H‘(;% fifélffé‘r‘i?]f eyp’iﬁs?’é'i:’ﬂvﬁn @T‘b‘:\‘/\it he )
hto contact vi friabRg drie EoctfRfediteink SR b o2 %"%ﬂ&%ﬁ is
renmovably attac ?&Qtlhgﬁ)tg'ﬁ? \1519}!1 !a%ﬁrc&?afd- dulf PE&ﬁﬂnfe?&t'iélttﬁE% fb?t}%?cﬁ){ gd

hori zontal Iy novi ng otating I'S case

a hum di fiersi ngliddasia }:folclﬁrtt% rﬂ?dt{hm Bl Poth B itAGhERdYerf OF
hol ding the filter main [ 0096]

cucumferentlal face of the rotating body in contact with an outer
circumferential face of the roller, and an attaching part for
removably attaching the rotating body in such a manner that a
rotation shaft of the rotating body is positioned substantially
10 directly below a rotation shaft of the roller by moving the rotating
body vertically to the rotation shaft of the rotating body and
substantially horizontally.
[0092]
The rotation drive structure of the present invention 1s
15 characterized in that the outer circumferential face of the rotating
body and/or the outer circumferential face of the roller are subjected
to knurl processing.
[0093]
Furthermore, the rotation drive structure of the present
20 invention is characterized in that the roller is held vertically
movably.
[0094]
The rotation drive structure of the present invention is
characterized by further comprising a pressurizing part for applying

25 adownward pressure to the roller.



15In the rotation drive structure of the present invention, the
rotating body is held with the rotation shaft of the filter main body
and the rotation shaft of the rotating body according with each ot her
and with the lower portion of the filter main body i mersed in water
reserved in the water reservoir. The fan causes air to pass through
20 such a filter main body. Since a part of the filter main body is
al ways imersed in the water because the filter main body is rotated
with its lower portion inmersed in the water, the filter nmain body is
never dried up and hence the air is noi ggened. [0097] 25Furt hernore,
in the rotation drive structure of the present 47 invention, the

out er circunfer%&%%@l face of the rotating body and/or the outer
circunferenti al of the roller are subjected to the knurl

i f ti i ] 1 1 i nt ther.ebetw
00661 510 the Fotas torBd PAtedifs HRECER P hrst O ROREIBE, ¢ e
et t . g j s f
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the roller, the ro r in Contact 'with the rotating _
substanti al | § dicireglal buddiifouniRréreti AtthadoftBd YoldliRRESSodyne rotating

body for attaining definite contact.
Furthermore, the rotating body is horizontally moved to the position
where the rotation shaft of the rotating body is disposed
substantially directly below the rotation shaft of the roller, and thus,
the rotating body is brought into contact with the roller. In other

10  words, the rotating body is removably attached to the roller for
rotating the rotating body by horizontally moving the rotating body.
In this case, a filter unit of a humidifier includes a filter main body
and a rotating body for holding the filter main body.

[0096]

15 In the rotation drive structure of the present invention, the
rotating body is held with the rotation shaft of the filter main body
and the rotation shaft of the rotating body according with each other
and with the lower portion of the filter main body immersed in water
reserved in the water reservoir. The fan causes air to pass through

20 such a filter main body. Since a part of the filter main body is
always immersed in the water because the filter main body is
rotated with its lower portion immersed in the water, the filter main
body is never dried up and hence the air is moistened.

[0097]

25 Furthermore, in the rotation drive structure of the present



EFFECTS OF THE | NVENTI ON 15 [ 01001 According to the hum difier and
the filter unit of the present invention, the

absor ption/ non-absorption of the filter unit can be switched nerely
through the rotation in the circunferential direction of the filter
unit with the disc-shaped filter unit disposed in 20 a verti cal
orientation and with the filter unit imersed in water. In other

wor ds, the problem of the unwanted water absorption of the filter
unit can be prevented with a sinple structure. fow] 48 swi tched by
sw tching the inmrersion/non-inmersion ofgthe filter main body nerely
t hrough the rotation in the circunferential direction of the filter
unit with the disc-shaped filter unit disposed in a vertical
orientation and ipyentiamshe pute@rclmnmfeﬂemﬁ)&c@ of the hetatiagdody Bnffer

ot her words, the problemof the unwanted water absorption of the
filter unit can tBeoptesvsspaferantil facs githe reigr aresnglectehipihe knurl
According to the hum difjer and Ihe.rotatioq rive structure of the
bresent | nvent | SROCSFRESOT REVEBIBEHE BouGPHer: BURLINEPHRER! ter 10
mai n body is rOQﬁéggely in contact wwth the roller for rotating the
rotating body, the rotating body and the roller can be easily

separated frgm each off¥fe rof A70H 8108 sirlcirk 3F MG RBn EilvEfilioh NBE the

roller in contact with the rotating body is vertically moved for
attaining definite contact.
[0099]
In the rotation drive structure of the present invention, since
10 the downward pressure is applied to the roller, the roller in contact
with the rotating body substantially directly above the rotating body

pushes the rotating body for attaining definite contact.

EFFECTS OF THE INVENTION
15 [0100]

According to the humidifier and the filter unit of the present
ivention, the absorption/non-absorption of the filter unit can be
switched merely through the rotation in the circumferential
direction of the filter unit with the disc-shaped filter unit disposed in

20 avertical orientation and with the filter unit immersed in water.
In other words, the problem of the unwanted water absorption of the
filter unit can be prevented with a simple structure.
[0101]
According to the humidifier and the filter unit of the present

25 invention, the absorption/non-absorption of the filter unit can be



filter main body can be exchanged or cl eaned for naintenance.
Furthernore, since the roller is disposed substantially directly
above 15 the rotating body, the roller applies the substantially
directly downward pressure to the rotating body, and thus, the
pressure is uniformy applied to the rotating body. As a result, an
effect that the roller transfers a stable turning force to the
rotating body for nmaking the rotating body stably rotate is

exhi bited. Furthernore, 20 since the rotating body is rotatively in
contact with the roller substantially diggectly above the rotating
body, when the rotating body is noved horizontally, it can be brought
into rotative contact wth the raoller even when the rotatjng body is
slightly shifted%its ?%gyw&m%mﬁ Ehe lmmewqrdapnwwﬁ@p,of\hh%ﬂltﬁhe

rotating body is hrqught 25.ipto rotative,.contact with.the . .roller,
the rotating boRiAPdRSmeal Hiropel oo pebotian m ihe pReafapatialn of f ect

v S0 L B RLIESR IR 1L ASL A il 1
G ol LR AR 4 AURDR BER ly d Me
FIG 2 is a §rofh othéwhids\fHe srlobRon bi'gheOtd\Panted GRatel dBs@btibh@f the
filter unit can be prevented with a simple structure.
[0102]
According to the humidifier and the rotation drive structure
of the present invention, since the rotating body for holding the filter
10 main body is rotatively in contact with the roller for rotating the
rotating body, the rotating body and the roller can be easily
separated from each other, resulting in attaining an effect that the
filter main body can be exchanged or cleaned for maintenance.
Furthermore, since the roller is disposed substantially directly above
15 the rotating body, the roller applies the substantially directly
downward pressure to the rotating body, and thus, the pressure is
uniformly applied to the rotating body. As a result, an effect that
the roller transfers a stable turning force to the rotating body for
making the rotating body stably rotate is exhibited. Furthermore,
20  since the rotating body is rotatively in contact with the roller
substantially directly above the rotating body, when the rotating
body is moved horizontally, it can be brought into rotative contact
with the roller even when the rotating body is slightly shifted in the

horizontal direction. Moreover, when the rotating body is brought

25 into rotative contact with the roller, the rotating body 18 horizontally



10 filter unit included in the humdifier according to Enbodi nent 1
of the invention. FIG 3 is a schematic side view illustrating
the internal structure of the humdifier according to Enbodi nent 1 of
the invention. 15FIG 4 is a block diagramillustrating the structure
of a principal part of the humdifier according to Enbodi ment 1 of
the invention. FIG 5is a flowhart illustrating procedures
in a humdification/non-humdification switching process executed by
a 20 CPU of the hum difier according to Enbodi nent 1 of the

I nventi on. FIG 6 is a rear viewggllustrating one face side of
a filter unit included in a humdifier according to Enbodi nent 2 of
the invention. FIG 7 is a schematic side viewillustrating the

i nternal 25 stroavedeand therefaremneffdcs thatceriationin eontatsdtween the of

face side of a FAImdha oraidn bod IsroqumthdhiRhohecor ding (o
Enbodi ment 3 of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS
5 [0103]

FIG. 11is a rear view illustrating a one face side of a filter unit
included in a humidifier according to Embodiment 1 of the
invention.

FIG. 2 is a front view illustrating the other face side of the

10 filter unit included in the humidifier according to Embodiment, 1 of
the invention.

FIG, 3 is a schematic side view illustrating the internal
structure of the humidifier according to Embodiment 1 of the
invention.

15 FIG. 4 is a block diagram illustrating the structure of a
principal part of the humidifier according to Embodiment 1 of the
invention.

FIG. 5 is a flowchart illustrating proceduresin a
humidification/non-humidification switching process executed by a

20 CPU of the humidifier according to Embodiment 1 of the invention.

FIG. 6 is a rear view illustrating one face side of a filter unit
included in a humidifier according to Embodiment 2 of the
invention.

FIG. 7 is a schematic side view illustrating the internal

25  structure of the humidifier according to Embodiment 2 of the



5FIG 9 is a front viewillustrating the other face side of the
filter unit included in the humdifier according to Enbodi ment 3 of
the i nvention. FIG 10 is a schematic side viewillustrating
the internal structure of the humdifier according to Enbodi nent 3 of
the 10 i nvention. FIG 11 is a front viewillustrating a filter
main body to be included in the filter unit of Enbodi nent 3 of the
invention. FIG 12 is a front view illustrating another filter main
body to be included in the filter unit of Enbodi ment 3 of the
invention. 15FIG 13 is a front viewillggstrating a filter mai n body
to be included in a filter unit according to Enbodi nent 4 of the
invention. FIG 14 is arear viewillustrating a one face side of a
filter unit incl¥&#%Pn a hunidifier according to Enbodi ment 5 of the
invention. 20FIG 154 .schematic front .viewillustrating,the other
face side of the fi& IR & NP dalPRoFRE R ns T PGS oL B RNt (o
Enbodi ment 5 of : I pventi : I.S; ic side
view illustrati ﬁ%aﬁﬁééﬂﬁn?%hlﬁgplﬁs rraﬁg?r&fﬂegq&é@ﬁgaﬁnﬁ&? I err"e accordi ng
to Enbodi ment 5;9ferthg.

5 FIG. 9 is a front view illustrating the other face side of the
filter unit included in the humidifier according to Embodiment 3 of
the invention.

FIG. 10 is a schematic side view illustrating the internal
structure of the humidifier according to Embodiment 3 of the

10 invention.

FIG. 11 is a front view illustrating a filter main body to be
included in the filter unit of Embodiment 3 of the invention.

FIG. 12 is a front view illustrating another filter main body to
be included in the filter unit of Embodiment 3 of the invention.

16 FIG. 183 is a front view illustrating a filter main body to be
included in a filter unit according to Embodiment 4 of the invention.

FIG. 14 is a rear view illustrating a one face side of a filter
unit included in a humidifier according toc Embodiment 5 of the
invention.

20 FIG. 15 is a schematic front view illustrating the other face
side of the filter unit included in the humidifier according to
Embodiment § of the invention.

FIG. 16 is a schematic side view illustrating the internal
structure of the humidifier according to Embodiment 5 of the

256 invention.



25 invention. 51 FIG 17 is a side cross-sectional view of a
hum di fier according to Enbodi ment 6 of the invention. FIG 18
is a partially perspective front view of the humdifier according to
Enbodi mrent 6 of the invention. 5FIG 19 is a partially perspective
front view of the hum difier according to Enbodi nent 6 of the

i nvention. FIG 20 (a) is a front view of a rotation drive
mechani sm when a rotation drumincluded in the humdifier of

Enbodi mrent 6 of the invention is not nounted in a housing, and FIG
20(b) is a front 10 view of the rotationsdrive nechani sm when the
rotation drumincluded in the humdifier of Enbodinent 6 is nounted

i n the housing. G_21is a front view,sch tically
illustrating a shape Eféalhsl% @ﬂeﬁﬁ?ﬁﬁ'%waﬁmﬁﬁfg%“i@gﬁ“out er edge
to be included in a 15 hum difjer e i nvention. FIG 22 is
a front view scHSFRITEEM ?‘T?d‘?qdﬁ?fe?g%’f)ﬁ}‘eamé’ﬁ%%%n‘of anot her filter
mai n body having a |i r te to be. i I @i fier
of the invention. PES! ﬁéaéﬁ&?%ﬁrap?r?%%ctt Jéﬁ{éc\}/iﬁg\g \g%%ﬁ%gpfﬁ@ﬁei

. SO S T, Sy o, el veone
is a front vigw schenplGCad ivva phtily gérspacteTheHISi8% of the humidifier
according to Embodiment 6 of the invention.

FIG. 20 (a) is a front view of a rotation drive mechanism
when a rotation drum included in the humidifier of Embodiment 6 of
the invention is not mounted in a housing, and FIG. 20(b) is a front

10  view of the rotation drive mechanism when the rotation drum
included in the humidifier of Embodiment 6 is mounted in the
housing.

FIG. 21 is a front view schematically illustrating a shape of a
filter main body having a linear outer edge fo be included in a

15  humidifier of the invention.

FIG. 22 is a front view schematically illustrating a shape of
another filter main body having a linear outer edge to be included in
the humidifier of the invention.

FIG. 23 is a front view schematically illustrating a shape of a

20 filter main body having a polygonal outer edge to be included in the
humidifier of the invention.

FIG. 24 is a front view schematically illustrating a shape of
another filter main body to be included in the humidifier of the
invention.

25



another filter main body to be included in the humdifier of the
invention. 52 EXPLANATI ON OF REFERENCE NUMERALS [0104] Zlhum difier
10 CPU 5100 housing 18water tank 180 water vessel 183 arm 2filter
unit 102aabsorptive regi on 2bnon absorptive region 20, 21, 22, 23,
24filter main body

52

EXPLANATION OF REFERENCE NUMERALS

[0104]
1 humidifier
10 CPU
5 100  housing

18 water tank
180  water vessel
183 arm
2 filter unit

10 2a absorptive region
2b non absorptive region
20, 21, 22, 23, 24 filter main body
21a, 22a, 23a immersion region
21b, 22b, 23b non immersion region

15 3 frame
30 holder
3a, 30b watertight section
30a  water-conduction hole
300 rotation drum

20 4, 400 rotation drive mechanism
41 filter motor (motor)
42 rotation roller (roller)

450  roller part
451 roller
25 5 fan



2l1a, 22a, 23ainmersion region 21b, 22b, 23bnon i mersion region
153frame 30hol der 3a, 30bwatertight section 30a water-conduction hole
300 rotation drum 204, 400rotation drive nechanism 41filter notor
(motor) 42rotation roller (roller) 450 roller part 451roller 255fan

53

61, 63 lead switch (detector)
62, 64 magnet (detection target)
7 rotation shaft part
71 one end
5 72 other end
81, 82 bearing

W water

BEST MODE FOR CARRYING OUT THE INVENTION
10 [0105]
The present invention will now be described with reference to
the accompanying drawings illustrating embodiments thereof.
[0106]
EMBODIMENT 1
15 FIG. 1 is a schematic rear view illustrating a one face side of
a filter unit included in a humidifier according to Embodiment 1 of
the invention, and FIG. 2 is a schematic front view illustrating the
other face side of the filter unit. Also, FIG. 3 is a schematic side
view illustrating the internal structure of the humidifier, and FIG. 4
20 is a block diagram illustrating the structure of a principal part of the
humidifier.
[0107]
In these drawings, a reference numeral 1 denotes a
humidifier, and the humidifier 1 includes, as illustrated in FIGS. 1
25  through 4, a housing 100, a CPU 10, a ROM 11, a RAM 12, an



53 61, 63 lead switch (detector) 62, 64 magnet (detection target)
rotation shaft part

7

10

15

20
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EEPROM 13, a display section 14, an operation section 15, a
humidity sensor 16, an air cleaning filter 17, a water tank 18, a filter
unit 2 having a water absorbability and air permeability, a rotation
drive mechanism 4, a fan 5, a lead switch 61 and a magnet 62. The
filter unit 2 is in a disc shape with an appropriate thickness and
includes a filter main body 20 with a honeycomb structure having a
water absorbability and air permeability and a holder 30 having a
non water absorbability for holding the filter main body 20. Also,
the filter unit 2 is provided with a rotation shaft part 7, and the
rotation shaft part 7 is supported by bearings 81 and 82.

[0108]

The CPU 10 is a control center of the humidifier 1 and is
connected to, as illustrated in FIG. 4, the ROM 11, the RAM 12, the
EEPROM 13, the display section 14, the operation section 15, the
humidity sensor 16, a filter motor control section 40 of the rotation
drive mechanism 4, a fan motor control section 50 of the fan 5, and
the lead switch 61 through internal buses or signal lines. The CPU
10 uses the RAM 12 as a work area for controlling respective parts of
the humidifier and executing various processing in accordance with
a control program and data stored in the ROM 11 and data stored in
the EEPROM 13.

A time memory part 131 is provided as a part of a memory
area of the EEPROM 13.

[0109]



71 one end 5 72 other end 81, 82bearing Wwater BEST MODE FOR

CARRYI NG QUT THE | NVENTI ON 10[ 0105] The present invention will now be
described with reference to the acconpanying drawings illustrating
enbodi ments thereof. [0106]

55

As illustrated in FIGS. 1 through 3, the housing 100 has a
vertical rectangular parallelepiped shape to be allowed to stand on a
floor, has an intake port 101 on its rear face and an outlet port 102
on its top face, includes an air duct 103 for connecting the intake

5 port 101 to the outlet port 102, and in the air duct 103, the air

cleaning filter 17, the filter unit 2, the rotation drive mechanism 4,
the water tank 18 and the fan 5 are arranged in this order from
upstream to downstream of air flow.
[0110]

10 The air cleaning filter 17 includes a filter main body with air
permeability working for both dust collection and deodorization and
a synthetic resin holder for holding the filter main body, and isin a
rectangular shape entirely covering the intake port 101, so as to
filtrate air passing through the air cleaning filter 17 itself for

15 filtering out fine floating motes and dust and for deodorizing,

The air cleaning filter 17 has a structure that the filter main
body is easily manually attached to or removed from the holder by a
manufacturer operator or a user of the humidifier 1.
[0111]

20 The water tank 18 is provided on the bottom of the housing
100, is in a rectangular tray shaﬁe having an opened upper face and
reserves water W supplied from a water feeding tank not shown.
The water feeding tank is constructed to automatically feed water to
the water tank 18 for keeping a predetermined water level in the

25 water tank 18.



EMBODI MENT 1 15FIG 1 is a schematic rear view illustrating a one
face side of a filter unit included in a humdifier according to
Enbodi nent 1 of the invention, and FIG 2 is a schematic front view
illustrating the other face side of the filter unit. Also, FIG 3 is

a schematic side viewillustrating the internal structure of the
hum difier, and FIG 4 20 is a block diagramillustrating the
structure of a principal part of the humdifier. [01071 I n

t hese drawi ngs, a reference nuneral 1 denotes a humdifier, and the
hum difier 1 includes, as illustrated imglGS. 1 25 through 4, a
housi ng 100, a CPU 10, a ROM 11, a RAM 12, an 54 EEPROM 13, a

di splay section _14, ~an operation section 15 a humdity sensor 16, an
ai r cl eaning fil0E2117, a water tank 18, a filter unit 2 havi ng a

wat er absorbability d air per bilty, rotatjion drive sm
4 atan s alead suBeHaEr ﬁ&&?@ﬁe‘g@h%vsomqsgfw ng

main body 20 wi (H® ‘q@%@@e&% AMEHs Lecﬁia%%%@%ﬁwés%s b T?[y
A A T
for hol dng ¢ ne L etk delag sl A0 if R Bl BRREE RN | Y
provided wi th a kahatihPh ﬁl;@ialtemmrezmoﬁnﬂa?wﬂ Hw. Otl\gﬁfe%eﬁﬁ@;ﬁy, part

7 is supported by bearings 81 and 82 Ul01s a
control center ghe i@ i isidnsf the ¥ded Snkamiechedchth dd&ction (that

illustrated in FIG 4, the ROM 11, the RAM 12, the EEPROM 13, the
di spl ay secti on id,4heidterapdcadtionnindd€t. i3dis sfficiehedy larger than the
thickness of the filter unit 2 but is largely smaller than the outer
diameter of the filter unit 2. On the other hand, the inner
10 dimension of the water tank 18 in the lateral direction (that is, the
lateral direction in FIGS. 1 and 2) is sufficiently larger than the
outer diameter of the filter unit 2. Therefore, the water W dropped
from the filter unit 2 is prevented from leaking out of the water tank
18.
156 [0113]
The rotation shaft part 7 in a cylindrical shape perpendicular
to the filter main body 20 is provided at the center of the filter unit 2,
and the filter unit 2 is disposed in a vertical orientation so that a
part of a circumferential portion thereof may be immersed in the
20 water reserved in the water tank 18. Accordingly, the rotation
shaft part 7 is disposed in a horizontal orientation.
At this point, the rotation shaft part 7 is rotatably supported
by the bearings 81 and 82 respectively provided on supporting parts
181 and 182 extending upward respectively from the sidewalls 18a

25 and 18b of the water tank 18, and as a result, the filter unit 2 is



15 hum dity sensor 16, a filter notor control section 40 of the
rotation drive nmechanism4, a fan notor control section 50 of the fan
5, and the lead switch 61 through internal buses or signal l|lines. The
CPU 10 uses the R AM 12 as a work area for controlling respective
parts of the hum difier and executing various processing in
accordance wwth 20 a control programand data stored in the ROM 11
and data stored in the EEPROM 13. Atime nenory part 131 is
provided as a part of a nmenory area of the EEPROM 13. [0109] 55

As illustrated in FIGS. 1 through 3, the7vhousing 100 has a verti cal
rectangul ar parall el epi ped shape to be allowed to stand on a floor,
has an intake port 101 on its rear face and an outlet_port 102 on its

top face, includBRpatediretataily axomd die rotataee shafy parte? imtheke 5 port
155 10°Che outley bt 162, mndD e s ueto 165, oLhe s onin
Lo downet ream oP i 35 APBrpPH R ThitnERrE L & FrdpPRg Elaiebaioly B AT
e R L g

hol ding the il tgh HLE®HLIn RREYhrARA Hole td b fik&L Witk hadtichARG Nt i rely
covering the intake port 101, so as to filtrate air passing through

the air cleaningofid]ter 17 itself for
The rotation shaft part 7 penetrates the center of
water-conduction holes 30a described later and has a one end 71 and
the other end 72 having a larger outer diameter than the one end 71
10 with the central portion of the rotation shaft part 7 sandwiched
therebetween. The outer diameter of the one end 71 is equal to the
outer diameter of the central portion of the rotation shaft part 7, and
the one end 71 of the rotation shaft part 7 is inserted into the
through hole of the filter main body 20 so that the one end 71 can be
15 disposed on the one face side of the filter main body 20 (and the filter
unit 2 in turn) with the other end 72 disposed on the other face side.
The bearing 81 provided on the supporting part 181isina U
shape with a dimension according to the outer diameter of the one
end 71 and rotatably supports the one end 71 inserted from above
20 the Ushape. Similarly, the bearing 82 provided on the supporting
part 182 has a dimension according to the outer diameter of the
other end 72 and rotatably supports the other end 72.
[0115]
The holder 30 has a structure that can be easily manually

25 assembled or disassembled by a manufacturer operator or a user,



15 filtering out fine floating notes and dust and for deodori zi ng.
The air cleaning filter 17 has a structure that the filter main body
is easily manually attached to or renoved fromthe hol der by a
manuf act urer operator or a user of the humdifier 1. [0111] 20The
water tank 18 is provided on the bottom of the housing 100, is in a
rectangul ar tray shape havi ng an opened upper face and reserves water
Wsupplied froma water feeding tank not shown. The water feeding
tank is constructed to automatically feed water to the water tank 18
for keeping a predeterm ned water level in the 25 water tank 18. 56
The water tank 18 is disposed to have twg opposi ng sidewal |l s 18a and
18b thereof along the rear face and the front face of the humdifier
1, and the water h 8isin narrOM/rectanguIar shape 5 extending
in the lateral é?g?’i PFe A AT aPF‘W%Wermé)r@chawapw t he inner
di mensi on of the wat 18 |n ept h |rect|o is, the

|l ateral directi T4 Iaé?a re|n§°v§ 'feér’n’ﬂﬂ? ody g?thto tgﬁ@"l&er

t hi ck f thaafi t | t.h t

i areter of the -'F*‘%&ﬁ?‘l“’f%%h%ﬁ‘i's ey pfiachinadpe ffed ©'
di f th h , th
ateral direct SttRly 22 O NNk B0 ha} Bf Bheil) %’?ﬁ”ﬁﬁ?géﬁ than ihe
outer di aneter aitabh&d/tdhéwid ﬂémém%he‘ébﬁ;s&ft ari:é‘ifs r18¥\’bgﬂa0pped

fromthe filter unit 2 is prevented fromlea ng out o t he
tank 18. manufacturer operator or a user.

[0116]
As described later, the lead switch 61 is provided on the
sidewall 18a of the water tank 18, and the magnet 62 is provided on
10  the one face side of the filter unit 2 (namely, the face side from which
the one end 71 protrudes), and since the lead switch 61 detects
approach/departure of the magnet 62, it is necessary for a user to
attach the filter unit 2 with the face side having the magnet 62
opposing the sidewall 18a. Therefore, when the one end 71 is
15 supported by the bearing 81 with the dimension according to the
diameter of the one end 71 and the other end 72 is supported by the
bearing 82 with the dimension according to the diameter of the other
end 72, a user can easily and accurately attach the filter unit 2
without considering the positional relationship between the lead
20 switch 61 and the magnet 62.
[0117]
If a user tries to make the one end 71 supported by the
bearing 82 and the other end 72 supported by the bearing 81, the
other end 72 cannot be inserted into the bearing 81, and therefore,

25  the filter unit 2 is never set in a wrong direction.



15[ 0113] The rotation shaft part 7 in a cylindrical shape
perpendicular to the filter main body 20 is provided at the center of
the filter unit 2, and the filter unit 2 is disposed in a verti cal
orientation so that a part of a circunferential portion thereof may
be imrersed in the 20 water reserved in the water tank 18.
Accordingly, the rotation shaft part 7 is disposed in a horizontal
orientation. At this point, the rotation shaft part 7 is
rotatably supported by the bearings 81 and 82 respectively provided
on supporting parts 181 and 182 extendi ng upward respectively from
the sidewalls 18a 25 and 18b of the water tank 18, and as a result,
the filter unit 2 ii 57 supported rotatably around the rotation
shaft part 7 in®h8lcircunferential direction. The filter main body

20 is i di h ifh iate thick d h
RN A AR 2 A S v S A WO

P be T ved w t HEe HatPCedsHoR Solas SR n & D shan o choptOHIL a1
art 7 penetrat f t er-gondugt [on | es~ 30a descri bed
F_at er aP\d has a%g?\ég%n%%%gf;%% f%lﬁ% Kg% g’roraé’;\é@’%%@a?ﬁgoésﬁoglgggrmloaut er
di aneter tham the, onengnde \%\A%El%lg J%Bﬂtér@rcﬁ%fﬁicg@ﬂ& e %ecﬁﬁ&llly, of

rotation shaft part 7 san t herebet ween. The outer anet e

the one end 71 icgyérgmiathd SuteheiretheirefiialRceangfa fditioaeRthakicRats i on
of the rotation shaft part 7, and the one end 71 of the rotation

shaft part? is iofisled betdriciicomiférential fieghofthlediledr hhi Bddyt 2. Baich body
20 so that the one end 71 can be 15 di sposed on the one face side of
the filter mainvddyc@blycaiod Hohe3fa it prrmeable @ nat dnly the wiatdr Whmt

ot her end 72 di sposed on the other face side. The bearing 81

provi ded on the oendnig forarad ingin axeai g wide astrogeiblé excledidemansi on
according to the outer diangter of the one end 71 and rotatably
supports t hdOon&rehaecepsarysier nelding ghs Bley mapp bpse 20)agd fpeming 4

Simlarly, the bearing 82 proyided on the supporting part 182 has a
di mensi on accor dTHETHERAL 58 18’&%‘@& Fgﬂﬁdgﬁte&f the other end 72 and

rot at ably suppor[bf.lé]he ot her end 72.

The holder 30 is composed of a first frame 310 and a second
frame 320, and each of the first frame 310 and the second frame 320
15 isin the shape of, so to speak, a circular dish having the
water-conduction hole 30a on its bottom, and the filter main body 20
is held by covering the outer circumferential face of the filter main
body 20 and a portion of the one face side in the vicinity of the outer
circumferential face of the filter main body 20 with the sidewall and
20 the bottom of the first frame 310 and by covering the outer sidewall
of the first frame 310 and a portion of the other face side in the
vicimity of the outer circumferential face of the filter main body 20
with the sidewall and the bottom of the second frame 320.
[0120]



[0115] The hol der 30 has a structure that can be easily
manual |y 25 assenbl ed or di sassenbl ed by a manufacturer operator or a
user, 58 and therefore, a manufacturer operator or a user can easily
manual |y attach/renove the filter main body 20 to/fromthe hol der 30.
Furthernore, the filter unit 2 obtained by attaching the filter main
body 20 to the holder 30 may be easily manually 5 attached/renoved
to/fromthe supporting parts 181 and 182 by a manufacturer operator
or a user. 10116] As described later, the lead switch 61 is provided
on the sidewall 18a of the water tank 1%0 and the magnet 62 is
provided on 10 the one face side of the filter unit 2 (nanely, the
face side fromwhich the one end 71 otruydes), and since the |ead
switch 61 detects appﬁ'%%&‘f?/'ﬁ‘éﬁg‘? gt Yrhawee pagisdithsough the s

A i et A 0, 1
d 71 i 15 ' 81.-wht hnt he di '
Secording to tningHEHR hAtep¥o bIE sRERILLALN pit) Do A Re R TRRRHSS |

supported by t h%iﬂﬁﬁ{é WetB AV MU Lo g gﬁe%ﬁﬁﬂe%e%q@érdémﬂxﬁ)ﬂgﬁ,%r

di ameter of the other
5 example, the outer circumferential face of the holder 30.

[0121]

As a principal characteristic of the filter unit 2 of this
embodiment of the invention, an absorptive region 2a that absorhs
water when immersed and a non absorptive region 2b that does not

10  absorb water even when immersed are disposed on each of the one
face side and the other face side of the filter unit 2 to be arranged
adjacent to each other in the circumferential direction. Therefore,
in each of the first frame 310 and the second frame 320 of the holder
30 having a non water absorbability, the water-conduction hole 30a

15 for immersing the filter main body 20 having a water absorbability
is formed correspondingly to the absorptive region 2a and the
watertight section 30b in a bow shape in a front view for preventing
the immersion of the filter main body 20 is formed correspondingly
to the non absorptive region 2b. The watertight section 30bisin a

20 shape of a plate provided integrally with a portion of the first frame
310 (or the second frame 320} covering the one face side (or the other
face side) of the filter main body 20 and extending along the one face
(or the other face) of the filter main body 20.

[0122]



end 72, a user can easily and accurately attach the filter unit 2

wi t hout considering the positional relationship between the |ead 20
swtch 61 and the magnet 62. [01171 If a user tries to nmake the
one end 71 supported by the bearing 82 and the other end 72 supported
by the bearing 81, the other end 72 cannot be inserted into the
bearing 81, and therefore, 25 the filter unit 2 is never set in a
wrong direction. 59 Incidentally, the holder 30 is nade of
synthetic resin and has the water-conduction holes 30a each in a D
shape correspondingly to the both facesedf the filter main body 20,
the holder 30 is roughly in a 5 frame shape covering the outer
circunference (and re S eglflcall , _cavering the outer

circunferential face aﬁv‘ac the pom aPsprphge Yempng €8 v aterdichhyessel
nf tial f f .t filt
St o oneet o R Rkingne fecs bl wi %bowaé%hsﬁrﬁﬁ@ea&vet W but
| d I 10
ar oa ﬁ'eéeié‘ar'yse‘%?@ﬁ%"ﬁ.s@cﬁé‘ﬁf’?ﬂﬁ?*h&nﬂfﬂﬁ%&oﬁﬁsf%% $dtth8o_an
wat ertight sect hee3@D, 988 Chéteste! &fel whi D hon absoril;ﬂee hakidenh3P i s

conposed of a first frame 310 and a second frame 320, and each of the
first frame 310iantkrbébirseaturdtterwaer P& grlovestddfrémenshapetiad filtao to
speak, a circular dish having the water-conduction hole 30a on its
bottom and t he raihtbedy28iso dsdedyalder iz filedrdnbin balye20 twgalsoeb thi er
circunferential face of the filter main body 20 and a portion of the
one face side i watke Atchid peinbftheveatenterel in theuwdter éank 48 is ace of
the filter main body 20 with the sidewall and 20 the bottom of the
first frame 3losaffa=1w13bbv®ruthgnfcmumreqnd§ dbwatemghtwgctm 30Dy ame

310 and a portion_ of t e ot her face s he,vi ci y,of the outer
circunferential 24l ¥he ef‘Y‘?‘?Eﬁ‘getﬁaq t1%39 E“Ddﬁpf"f’? h§| dewal | and

the bottom (ﬂ) t Ii'ewesr%%)s@ pos1t10n 1n%¥1e ‘circumferential direction of the filter unit

2 (see FIG. 1) and is a level for definitely immersing the
water-conduction hole 30a (at least a part of the water-conduction
hole 30a) in a state where the watertight section 30b is disposed in a
position other than the lowermost position in the circumferential

15  direction of the filter unit 2 (see FIG. 2).
[0123]

On the other hand, in each of the absorptive regions 2a, the
water W easily enters the filter main body 20 through the
water-conduction hole 30a even though the outer circumferential

20 face of the frame 30 prevents the water, and therefore, the filter
main body 20 absorbs the water.

Incidentally, a fine water-conduction hole may be also formed
on the outer circumferential face of the holder 30 correspondingly to
each of the absorptive regions 2a.

25 [0124]



[0120] 60 As a result, the water Whaving passed through the

wat er - conducti on hol es 30a reaches the filter main body 20 held

i nside the holder 30 but the filter main body 20 is never i mrersed
with the water Whaving entered inside the holder 30 through, for 5
exanple, the outer circunferential face of the holder 30. [0121]

As a principal characteristic of the filter unit 2 of this enbodi nent
of the invention, an absorptive region 2a that absorbs water when

i mrersed and a non absorptive region 2b that does not 10 absorb water
even when i mersed are di sposed on each gf the one face side and the
other face side of the filter unit 2 to be arranged adjacent to each
other in the circunferential _direction. Therefore, in each of the

first frame 310 and tiR&deasalis the magnghB2 st firesdinibesepteargnithei ng a
A LR
ey e o R LA SR g o
non absorpt 1 ve irdafbs FREMUIRh b MR hEPE PRROTA G @) |2

of a plate provijgaded 85 89t dc% tl’i’e%\vﬁnﬁ%‘:bb?xg oPthd RRtafibh Sositicare 310

:E.
(or the second frane 320) covering the one ce si dea(lor t he ot her
face side) of tRhbefddmRt 6BRANRd Bpshificillys @rigssEBekirdosRisd@didietene

face (or the other face) of the filter main body 20. [01221 61 In
each of the non salesoxlbl8a ef thegwvates t2hk 18 andtthe léghswitels §&lis mounted
on the printed board 65 (more specifically, in the center of the
printed board 65 in the lateral direction of the sidewall 18a).
10 [0125]

The lead switch 61 is connected to the CPU 10 through a
signal line formed on the printed board 65, so as to be turned on
when the magnet 62 comes into a predetermined area in the vicinity
of the lead switch 61 and to be turned off when the magnet 62 goes

16 out of the predetermined area. Inother words, when the magnet 62
comes close to the lead switch 61, the lead switch 61 is turned on,
and when the magnet 62 goes away from the lead switch 61, it is
turned off. As a result, the lead switch 61 functions as the detector
for detecting the approach/departure of the magnet 62 to/from the

20 lead switch 61. Also, the magnet 62 is provided on the filter unit 2
and functions as the detection target to be detected by the lead
switch 61 working as the detector.

[0126]
When the lead switch 61 is turned on, it outputs an on signal

25  corresponding to its transition to an on state to the CPU 10, and



for making the filter main body 20 watertight is forned by the

wat erti ght section 30b and the outer circunferential face of the

hol der 30, and therefore, even when the non absorptive region 2b is 5
imrersed in water, the water Wis prevented fromentering the filter
mai n body 20 so as to allowthe filter main body 20 to absorb the
water. At this point, the water level in the water tank 18 is
sufficiently | ower than the upper end of the watertight section 30b
in a state where the watertight section 30b is disposed in the 10

| ower nost position in the circunferentigg direction of the filter
unit 2 (see FIG 1) and is a level for definitely imersing the

wat er - conducti on h0|iwﬁ0a (at keast a part _of the water-conduction

hol e 30a) in a SthandhgHesdswHeh Rdiie burngrtoff dcetpps ogbnitiigedhepased in
157G ecti on. of S PRGe GHRE Bt Bep S omy el o Sire Fo 1BR ¢ e
ther hand, i f t i ons, 24, the: vat easi |

enters the r1 1t drhariicl 85 AIERIO b EkRTaPmegti SF15h loF Rt a0

even though the e | j : h .

o vent's. (he val™ At R ey o & sigle] Rfte Rpdo'R <defindl that,
the water. 5 thé RGIJARAEE 6Yis @& 44 68 sp@gker - conduction hol e may be
also formed on the outer circunferential face of the hol der 30
correspondi ngl y{o2®ach of the absorptive regions 2a. 25 [0124] 62

I ncidentally, the magnet 62 is fixed in the center in the
circunferential direckheleadfswiteh 6laisephiighdtude it annn3Bhteokhilhehd i r st
frame 310 and is rotatively noved while describing a circular path in
accor dance wi t h magnet 624s positiohed matinlthe predetern2inedisges smntheswi t ch 61
5is fixed so as to face the |owernpst point of the rotation pasition
of the magnet 62ircupderepsial d}réaqwry?fféiepipﬂ#mwt Boattie redatermingd on

t he sidewal |, 18a of. the water fank 18 and the |ead swifgh 61 is
mount ed on tiffe ﬁﬁ:eh%se%ersgg,f@régsmp%i AR SPtCR AN gFea; n%?f‘él tilént er of

the printed board, 55 it Bourkahe Bl ot L89! 8ot DG it RiRhlre iR

of the switch-on area, the non-absorptive regions 2b of the filter unit

2 are immersed but the absorptive regions 2a are not immersed, and
when the magnet 62 is positioned away from the center in the
15 circumferential direction of the switch-on area, at least a part of the
absorptive regions 2a is immersed. In the case where air
humidification is not performed, it is necessary to stop the rotation
of the filter unit 2 in a state where the water non-absorptive regions
2a are immersed but the absorptive regions 2a are not immersed,
20 namely, a state where the filter main body 20 is watertight, and
therefore, the lead switch 61 and the magnet 62 are used for
attaining the timing of stopping the rotation.
[0128]
The time memory part 131 of the EEPROM 13 stores, as a

25 predetermined period of time, 1/2 of time having elapsed from the



The | ead switch 61 is connected to the CPU 10 through a signal line
formed on the printed board 65, so as to be turned on when the nagnet
62 conmes into a predetermned area in the vicinity of the |ead switch
61 and to be turned off when the nagnet 62 goes 15 out of the
predeterm ned area. In other words, when the nagnet 62 cones close to
the lead switch 61, the lead swtch 61 is turned on, and when the
magnet 62 goes away fromthe lead switch 61, it is turned off. As a
result, the lead switch 61 functions as the detector for detecting

t he approach/departure of the magnet 62g4o/fromthe 20 | ead sw tch
61. Al so, the magnet 62 is provided on the filter unit 2 and
functions as the detection target to be detected by the | ead switch
61 working as t meaghet 68tenterip®ilRoiwibch-whered tretHecadesati X leadihgi the
turned off, it stops outputting the on signal. On the other hand,
when the on si gaitchwn amgailnamely time havine elapsed hom thevmagpes 42

det erm nes t hat the,leﬁg switch 61 isé%p an on state,. and when the on
signal is not iAptAFing§ eoeé*fléqtlm marea tofheqnagnet 6dagaching the gantes ip n an

ff . [012 . The,.l ead i 61 i i ly i

_(s)t at Zt %iel e[ t heZl}\%&‘ﬁ%‘fm%e_feﬁ@‘;&?@%&:@gkﬁfﬁﬁchpﬁ%&%gg@i‘%r |m_nn23 g? ea
in the cir C”gf e%?@&ét@xlmﬂl‘eﬁga%ﬁoﬁ%; Pind géecaflédlﬁtfeﬁ e 1isiae
predetermined 10 area 15 hereinatter: desi gnated as a Sw tch-on area.

Wien the magnet piashfeREst Eeisﬁﬂ%@tétdﬁe& B aCRIMB rot LA P Eh LR EUThE Qg{}t I al

direction of the sw tch-on area, e non-absorptive regions 2b t he

filter unit 2 atRe rdtationRivRUhediRiaR IR totbe REH«dNn tha tahe not
i mrer sed, and when the magnet 62 is positioned away fromthe center

hi the 15 circumdeneytpat 13l foeekanphki befoee Sovmtaelingnthartaanidified ast a
part of the absorptive regions 2a is imersed. In the case where air
humi di fi cati on fomthe faetdrgr nEbierefarej sssneveg sha/thediléeropit Be rot ati on
of the filter unit 2 in a state where the water non-absorptive
regions 2a dPe icpmeleteyongrotatian 466 speands anddibehthomagnet fdpasses

i mrersed, 20 nangly, . a,state where the filter main body 20 js

wat erti ght, and RYMEBiEeSWitcheon aeed 1B ecpngin amr@weﬁﬁlghéfﬁeez are

used for attaining.the ] Ml A, BRI (NS 9 A P51 of2d2Eh
second as the predetermined period of time.
[0129]

15 As illustrated in FIGS. 1 through 4, the rotation drive
mechanism 4 includes the filter motor control section 40, an electric
filter motor 41, a rotation roller 42 and a coupling shaft 43. The
filter motor control section 40 is controlled by the CPU 10 so as to
supply a control signal corresponding to revolutions per minute

20  [rpm] to the filter motor 41. The filter motor 41 includes an AC
motor and is operated with desired revolutions per minute in
accordance with the control signal supplied from the filter motor
control section 40.

An output shaft of the filter motor 41 and a rotation shaft of

25 the rotation roller 42 are coupled to each other through the coupling



The time nmenory part 131 of the EEPROM 13 stores, as a 25

predeterm ned period of time, 1/2 of time having el apsed fromthe 64
magnet 62 entering the switch-on area to the nagnet 62 | eaving the
switch-on area (nanely, tinme having el apsed fromthe magnet 62
entering the switch-on area to the nmagnet 62 reaching the center in
the circunferential direction of the switch-on area). The 5
predeterm ned period of tinme is calculated on the basis of a
measurenent result obtained by actually rotating the filter unit 2 by
the rotation drive nechanism4 so as tophe stored in the tine nenory
part 131, for exanple, before forwarding the humdifier 1 fromthe
factory. Therefore, assumng that the filter unit 2 10 conpl etes one
rotation in 60 skafbrdssatithttthatrotationmalect? 62n passided it adifectine
switch-on area in 1 second in accordance with the rotation of the
filter unit 2, indcateddyranemywpsd in KIS sk and g (tha is,drbercébcksdsehe

pr edet er m ned pEHI od of (He [%29} 15As illustrated in FIGS.

t hrough 4, the SlaPTH b theewpgihthenneration ofithe filier motaredl. m)tor
control section (ﬁ%ﬂo an electric filter notor 41, a rotation roller 42
and a coupling L 43. The filter notor control section 40 is

lled b he CPW,10 i | .
SO bonondi b 10° T oy ahEEoRLAR R R0 e Bs LM Wne il torential o o,
41. The filter pRLOF tﬁelratﬁahﬂ%ﬁe@& &Ccagfeé&rm H‘Eﬁé taﬁgexgné@ﬁ%} A el

desired revolutions per mnute I n accordance wt s1 gnal
supplied from t fig bitet @Ircﬁﬁtfé’rrenﬁﬁpfarc@lof BRCHitOPufill 2, aﬁ the rotatioAn
a

out put shaft of the filter notor 41 and a rotation shaft of 25 the
rotation rol | er skt paet Tanplthd rétatieachanidiehe kvadieatrollbe4garpl i ng 65
disposed to be parallel to each other.

10 Therefore, when the rotation roller 42 is rotated through the
operation of the filter motor 41, the filter unit 2 is rotated in the
direction indicated by an arrow A2 in FIG. 1 (that is, the
counterclockwise direction in FIG, 1) in accordance with the rotation
of the rotation roller 42.

15 In other words, the rotation drive mechanism 4 rotates the
filter unit 2 in the circumferential direction.

[0131]
The fan 5 includes a sirocco fan and contains the fan motor
control section 59, an electric fan motor 51 and blades 52, as

20 illustrated in FIG. 4. The fan motor control section 50 is controlled
by the CPU 10 so as to supply a conirol signal corresponding to
revolutions per minute [rpm] to the fan mator 51, The fan motor 51
includes an AC motor and is operated in aceordance with the control
signal supplied by the fan motor control section 50.

25 [0132]



shaft 43, so that the rotation roller 42 can be rotated in a
direction indicated by an arrow A4 in FIGS. 1 and 2 (that is, the

cl ockwi se direction in FIG 1) through the operation of the filter
notor 41. [01301 5The rotation roller 42 is disposed with the
circunferential face of the rotation roller 42 in contact with the
uppernost point of the outer circunferential face of the filter unit
2, and the rotation shaft part 7 and the rotation shaft of the
rotation roller 42 are disposed to be parallel to each other.
10Therefore, when the rotation roller 43gis rotated through the
operation of the filter notor 41, the filter unit 2 is rotated in the

direction indicated by an arrowA2 in FIG 1 (that is, the
count er cl ockwi se dir |bé¢dqs@2$@roiz)tedﬁhmbrtéaw@erafbmrhoiiqhe fawt ati on

of the rotation roll 151 n ot her, tion drive

i Sm 4 1 OUBORRE § hao it shiraties e Futh jly brmidin Db ghe
(rjr?(r:eg?: znm [(r)(i)SB_l]r1i ‘Eﬂ g;es a roc fan and .cont ai ns
the Tan motor  ooHekePoetl wif B4 (HE aifds peke BoEhg e A5 OGR! ades
52, as 20 '”usﬁft@)&;ﬂai@ tﬁlaﬁlteﬁﬂ unTi‘Quﬁﬁiﬁ TPaG & ‘B%{so;lmﬁf%é i} ?0 's

controlled by t as'to's a control

correspondi ng t &r{t%%@%ipﬁéarﬁﬁé ﬂné}tﬂﬁdéfﬂf@ﬂltér%ﬁl@g ihaNdiF

The fan notor 51 1 ncludes an AC not or I's operated 1 n accor ance
with the controperpestiftulstipitheedr Bgahing flleer IDIRT tleofilteoliniect Tan 50.

25 [0132]
other words, the fan 5 causes air to pass through the filter unit 2 in
the direction crossing the filter unit 2.
[0133]

10 The air intreduced through the intake port 101 by the fan 5
passes through the air duct 103 in a direction indicated by white
arrows in FIG. 3. More specifically, the air introduced through the
intake port 101 is first cleaned by passing through the air cleaning
filter 17. Subsequently, the cleaned air passes through the filter

15 unit 2 so as to vaporize the water W having been absorbed by the
filter unit 2, and the vaporized water W is involved in the air passing
through the filter unit 2 (namely, the air is moistened with water
vapor). The air thus increased in the humidity is discharged
through the outlet port 102 to a room where the humidifier 1 is

20 installed. When the filter unit 2 is dried up, however, the air
passing through the filter unit 2 is never moistened.

[0134]
The humidity sensor 16 of FIG. 4 detects the humidity of the
room where the humidifier 1 is installed and supplies the detection

25 result to the CPU 10. In this embodiment, the CPU 10 allows the



66 The bl ades 52 are rotated through the operation of the fan notor
51, so as to introduce air with low hum dity through the intake port
101 and allow the air to pass through the air cleaning filter 17 and
the filter unit 2 in this order. At this point, the air is 5 sent to
the air cleaning filter 17 and the filter unit 2 in a direction
perpendicular to the air cleaning filter 17 and the filter unit 2. In
other words, the fan 5 causes air to pass through the filter unit 2
in the direction crossing the filter unit 2. [0133] 10The air

i ntroduced through the intake port 101 kyy the fan 5 passes through
the air duct 103 in a direction indicated by white arrows in FIG 3,
More specifically, .the air introduced through the intake port 101 is
first cleaned bylspdayperjionntbinghispley the detdchigniragult pbtaéneiby the
Subsequently, the cleaned air_ passes.,through th ilter 15 it 2 so
as to vaporize tWELySengonifisagshe Oél’BsaoF%d’EfllS{?ebﬁguﬁtVt"g&%nit 2,
and the vaporized water Wis involved in the air passing through the
filter unit 2 (A8MBty, the air is noistened with water vapor). The

ir thus i d i hum di gy ks di d th h th tl et
or oS e ense B e 13 SRR AL PGt | oL
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fiter unit 5 | Stk ol e Buniesal ihd iRty BORE A MOUIDEE
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installed and supplies the detection 25 result to the CPU 10. In this
enbodi ment, t he vaHoud Buddtidvigeytshe habd keys. In this embodiment, a user of
the humidifier 1 issues various instructions to the humidifier 1 by
operating the operation section 15 while referring to the display
10 section 14. Incidentally, the extent of the humidification and the
rate of passing air may be automatically set by the CPU 10, for
example, in accordance with the detection result obtained by the
humidity sensor 16.
[0135]
15 FIG. 5 is a flowchart illustrating procedures in a
humidification/non-humidification switching process executed by
the CPU 10 of the humidifier 1.
A user makes the humidifier 1 start the humidification or
stop the humidification by operating the operation section 15.
20 The CPU 10 determines whether or not the operation section
15 has been operated for starting the humidification (S11), and when
not (NO in $11), the procedure of S11 is repeatedly executed.
[0136]
When the operation section 15 has been operated for starting

25  the humidification {(YES in S11), the CPU 10 actuates the filter



di splay section 14 to display the detection result obtained by the
hum dity sensor 16, so as to informa user of the humdity of the
room The display section 14 displays, for exanple, the operation 5
state of the humdifier 1, the humdity of the roomand the |ike
under control of the CPU 10, and the operation section 15 includes
various function keys of hard keys. In this enbodi nent, a user of the
hum difier 1 issues various instructions to the humdifier 1 by
operating the operation section 15 while referring to the display 10
section 14. Incidentally, the extent of gghe hum dification and the
rate of passing air may be automatically set by the CPU 10, for
exanmpl e, in accordance with the detection result obtained by the
humi di ty sensor maor gbbysentreting the fléeramptasgentrol sectionld §l2hg In
procedures in a hum difjcation/non-hunm dification swi fching process
executed by t het&’(ﬂa%w Qretqlb@%ﬁmqip; P&is i a stop state Wher thiakes the

a1 1| 5L SEL o, L L LSRN Bl LG I e o,
o 1! L1, per gy 4 45 Lo RN 8, L9k 8L 4t} g
i's repeatedly exacid s thihdBlthe filter unit 2 through the rotation of the
blades 52 of the fan 5.
[0137]
The filter unit 2 is rotated through the operation of the filter
motor 41 started by executing the procedure of S12, so that the filter
10 main body 20 can absorb the water W having passed through the
water-conduction holes 30a because the absorptive regions 2a are
immersed in the water reserved in the water tank 18. Furthermore,
the air having sent to the filter unit 2 passes through the
water-conduction holes 30a through the filter main body 20 thus
15 having absorbed the water, and as a result, the humidifier 1
discharges sufficiently moistened air from the outlet port 102. At
this point, even when the non-absorptive regions 2b are immersed in
the water reserved in the water tank 18 and the filter main body 20
is temporarily made watertight during the rotation of the filter unit
20 2, the amount of water absorbed by the filter main body 20 is never
largely reduced because the non-absorptive regions 2b are immersed
merely for 1 second out of 60 seconds necessary for completing one
rotation of the filter unit 2 and the absorptive regions 2a are
immersed for the remaining 59 seconds.

25 [0138]



68 notor 41 by controlling the filter notor control section 40 (S12).
In the case where the fan notor 51 is in a stop state when the
procedure of 812 is executed, the CPU 10 actuates the fan notor 51 by
controlling the fan notor control section 50, so as to start causing
5 air to pass through the filter unit 2 through the rotation of the
bl ades 52 of the fans. [01371 The filter unit 2 is rotated

t hrough the operation of the filter notor 41 started by executing the
procedure of 812, so that the filter 10 gmin body 20 can absorb the
wat er W havi ng passed through the water-conduction hol es 30a because
the absorptive regions 2a are imersed in the water reserved in the
wat er tank 18. Furt h&Nexbrihe GRY H) detremings whefther orineb the ppenationi t 2
passes through the water-conduction holes 30a through the filter main
body 20 thus 15%8¢hi¢nnp basbeasceparated for sfoprang the humdifigation(§3),

hum di fier 1 discharges ici noi stened ajir fromthe_outl et
port 102. At th?R &hm,O%Z%#ﬂ%ﬁiﬁwhépﬁwﬁaﬁ%f%weserqp@arm 2b are
immersed in the water, reserved in the water tank 18 and the filter
mai n body 20 isezieéﬁg arily made watertight during the rotation of

ooty 20 15 rver ar SO PEGBGAHR TGN RARRRER U IT ot vt
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conpl eti ng one VoA T SruoRETFSIAHY, R CPUCS BHghaREERRA e o'
regions 2a are hEIRAALAIHIR fN0k:59 SPRORH wiR £Q3 381, o9

Next, the CPU 10 determ nes whether or no he operation section

P2, el g L A SO IG HEVSL € A8t il Al o
operation sectiggitdRohdreR e RBEEQTLT deRérBindAPYR&ther or not the lead
10 switch 61 is turned off (515), and when the lead switch 61 remains
in an on state (NQO in S15), the procedure of S15 is repeatedly
executed,
[0139]
On the other hand, when the lead switch 61 is turned off
15  {YESin S15), the magnet 62 having been positioned in the switch-on
area goes out of the switch-on area, and hence, the CPU 10 proceeds
the processing to following procedure of S16. When the lead switch
61 is in an off state (NO in S14), the magnet 62 is positioned out of
the switch-on area, and hencs, the CPU 10 proceeds the processing
20 to following procedure of S16.
After completing the procedure of S14 or S15, the CPU 10
determines whether or not the lead switch 61 is turned on (S16), and
when the lead switch 61 is in an off state (NO in S16), the magnet 62

is still positioned out of the switch-on area, and hence, the procedure

25 of S16 is repeatedly executed.



the humdification (YES in 813), the CPU 10 determ nes whether or not
the lead switch 61 is in an on state (814), and when it is in an on
state (YES in 814), the magnet 62 is already positioned in the
switch-on area, and hence, it is determ ned whether or not the |ead
10 switch 61 is turned off (815), and when the lead switch 61 renuains
in an on state (NOin S15), the procedure of 815 is repeatedly
executed. [0139] On the other hand, when the lead switch 61 is turned
off 15 (YES in 815), the nagnet 62 having been positioned in the

swi tch-on area goes out of the switch-on area, and hence, the CPU 10
proceeds the processing to follow ng progedure of 816. Wen the | ead
swtch 61 is in an off state (NOin 814), the magnet 62 is positioned
out of the switch-on area, and hence, the CPU 10 proceeds the
processing 20 t &¥49]| owi ng procedure of 816. Af ter corrpl eting
the procedure of 814 or 815, I;@CP&th determ n?‘z whet hei not the
lead switch 61 is tur\ﬁéﬂnéhe %1 Wit @WF@HH?CF]@D Eg B I‘Fhﬁl isin

ff stat NO , 62 t | t t  of
(AT R LR IS NG P R T

ted 70 : h I YES i
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starts countizng I c on
(Si?). 5 The|5t| gethee pse I glgcgﬁjrﬂt%%g fg@ %(eé?r%ﬁgklﬁgél%lﬁng
cl ocks. Subsequently, the CPU 10 determmes, on the basis of the

count of the time elapsed, whether or not the predetermined period
of time stored in the time memory part 131 has elapsed (S18), and
when not (NO in S18), the magnet 62 having entered the switch-on
10  area has not reached the center in the circumferential direction of
the switch-on area, and hence, the procedure of S18 is repeatedly
executed.
[0141]
When the predetermined period of time stored in the time
15 memory part 131 has elapsed (YES in 818), the magnet 62 having
entered the switch-on area has reached the center in the
circumferential direction of the switch-on area (namely, the
non-absorptive regions 2b are just immersed), and hence, the CPU
10 stops the filter motor 41 by controlling the filter motor control
20 section 40 (S19), stops the time-counting started in $17 (S20) and
returns the processing to S11.
In such a humidification/non-humidification switching
process, the CPU 10 functions as rotation contrql meana,

[0142]



Subsequently, the CPU 10 determ nes, on the basis of the count of the
time el apsed, whether or not the predeterm ned period of tine stored
inthe time nmenory part 131 has el apsed (518), and when not (NO in
518), the nmagnet 62 having entered the switch-on 10 area has not
reached the center in the circunferential direction of the switch-on
area, and hence, the procedure of 518 is repeatedly executed. [0141]
When the predeterm ned period of tine stored in the tinme 15 nenory
part 131 has el apsed (YES in 518), the magnet 62 having entered the
switch-on area has reached the center ingthe circunferential
direction of the switch-on area (nanely, the non-absorptive regions
2b are just imersed), and hence, the CPU 10 stops the filter notor
41 by controlling thdlrokgktheafowemeotivned 20 section 40 (519), stops
the time-counting started in 517 (S20) and returns the processing to
511. | n SueHddigagiondion bumidifraiion prespe Mheata vsersddes et ng
process, the CPU 1Q functigns as rotation, control ans.. [01421 71
Through the af oFf&H¥At HBHEQ{H??GHP& thedmmisiiiser SWQﬁitgi?F‘i’t@é‘PPcﬂ%t}b‘l‘ ocess,

wh d . ' hum di f i [ he. hum di fi
the ot atfon of PG WA £ Aifte e tHESPRboRHENE PR HBsor pt 1 ve

regions 20 ske S IELE G bRl MALLYS, FECLOT BBl o

i nmer sed. Therefore, oes SO b wat er,

and the filter MHeRoMAdY¥heBilies nmﬁh%a{y'zmh&@é et Hgssogpgg%eﬂ aHdqRe

evaporation and the Iike of the water”Whaving a y the filter

mai n body 20. 1@&WeermAmIRdy 20 i daduf@Ritdrid 4 ehfcughrdp derapbfition
condition, the air cleaning with the air cleaning filter 17 alone is
execut ed wi t houtandeht dikei dfght hextbW hiafing absabediblyithe fdtekirhdi@rbodni t
> 20.
10 When merely air is sent by the fan 5 under this condition, the
air cleaning with the air cleaning filter 17 alone is executed without
performing the humidification with the filter unit 2.
[0143]
The humidity of the air discharged through the outlet port
15 102 after the filter unit 2 is dried up is substantially equal to the
humidity of the room where the humidifier 1 is installed. Precisely,
although the air discharged through the outlet port 102 includes
slight moisture evaporated from the water tank 18, this is negligible
humidification as compared with the humidification caused when
20 the stopped filter unit 2 continuously absorbs water.
[0144]
It is noted that the structure of the humidifier 1 is not limited
to that described in this embodiment. For example, the air sent by

the fan 5 may be heated on an upstream side of the filter unit 2 so as

25  to further accelerate transpiration from the filter unit 2, or an ion



[0143] The humidity of the air discharged through the outlet port 15
102 after the filter unit 2 is dried up is substantially equal to the
hum dity of the roomwhere the humdifier 1 is installed. Precisely,
al t hough the air discharged through the outlet port 102 incl udes
slight noisture evaporated fromthe water tank 18, this is negligible
hum dification as conpared wth the humdification caused when 20 the
stopped filter unit 2 continuously absorbs water. [01441 It is
noted that the structure of the humdifier 1 is not Iimted to that
described in this enbodiment. For exanplsg, the air sent by the fan 5
may be heated on an upstreamside of the filter unit 2 so as 25 to
further accelerate transpiration fromthe filter unit 2, or an ion

72 generating deehemtmgyddyecepmayibggaovided fire the wiciniity ofuthetdugled pbitet
port 102 so as to add positive ions or negative ions thus generated
to the air to bdOdise@sdpgad positiverinns pyaegativeHens this eenarated todhron
is not perforned, trE? , fan 5. may cause air to pass through the
stopped filter @t changgflyer rate than that in a general

operet on 20,25 0, TR S bR PoRAE o e e,
o011 0, o i Sk OOl ) ook 008 20,
inthe filter Umfgerate than thatin a general operation so as to forcedly dry the
filter main body 20 already having absorbed water. [n this case, a
state of the unwanted water absorption of the filter main body 20
does not last a long period of time, and therefore, the growth of mold
10  can be further prevented in the filter unit 2.
[0145]
EMBODIMENT 2
FIG. 6 is a schematic rear view illustrating a one face side of
a filter unit included in a humidifier accarding to Embodiment 2 of
15  the invention and FIG. 7 is a schematic side view illustrating the
internal structure of the humidifier.
The humidifier 1 of this embodiment has substantially the
same structure as the humidifier 1 of Embodiment 1 and includes a
lead switch 63, a magnet 64 and a printed board 66 respectively
20 instead of the lead switch 61, the magnet 62 and the printed board
65.
Moreover, like reference numerals are used to refer to like

elements of Embodiment 1 so as to omit the description.

[0148]



[ 0145] EMBODI MENT 2 FIG 6 is a schematic rear view
illustrating a one face side of a filter unit included in. a
hum di fier according to Enbodi nent 201 15 the invention and FIG 7 is
a schematic side viewillustrating the internal structure of the

hum di fi er. The humdifier 1 of this enbodi nent has
substantially the same structure as the humdifier 1 of Enbodinment 1
and includes a lead swtch 63, a magnet 64 and a printed board 66
respectively 20 instead of the |lead switch 61, the magnet 62 and the

printed board 65. Moreover, |ike rgference nunerals are used to
refer to |like elements of Enbodinent 1 so as to omt the description
[0146] 73 The magnet 64 is disposed in a position of point

symmetrical, about thEhecwmagpet biadispisedir affidsitéon efidinsynmetrieal,
posi tion where the magnet 62 of the filter unit 2 of Epbodinment 1 is
fixed. In other 2kenhe enterpginbef B fléerginipdstatherposiftorcwherarthien t he

' nf lal 5 di ' he. Y ' 2 fil
Nt 2 to be 11 ERREH O tho Plier U8 1 REEBNeRRT T LRINEL ofn OHeT | 1t
f 310). he.l ead itch .63, ' [ ted t .anted
board 66, is 1i TEASH PRIRARRY Sandrrgetbn 0 et eRtat e wetpRbr oot
poi Nt of  t he 57 Olgiofifa RPRS AbrBiivd Bi:0RSREE et Gnd P .53

is,

the holder 30 (more specifically, on the first frame 310).

The lead switeh 63, which is mounted on the printed board 66,
is fixed within the housing 100 so as to face the uppermost point of
the rotation position of the magnet 64. The lead switch 63 is,

10 however, disposed nearer the filter motor 41 as compared with the
lead switch 61 of Embodiment 1, and hence, it is necessary to secure
a sufficient distance between the lead switch 63 and the filter motor
41 so as not to cause the malfunction of the lead switch 63 by the
filter motor 41.

15 [0147]

Also in this embodiment, when the magnet 64 is positioned in
the center in the circumferential direction of the switch-on area, the
non-absorptive regions 2b of the filter unit 2 are immersed without
immersing the absorptive regions 2a, and when the magnet 64 is

20 away from the center in the circumferential direction of the
switch-on area, at least a part of the absorptive regions 2a is
immersed.

Therefore, in using the humidifier 1 of this embodiment, the
CPU 10 can execute a humidification/non-humidification switching

25 process gimilar to that of Embodiment 1 for switching the execution



10 however, disposed nearer the filter notor 41 as conpared with the
| ead switch 61 of Enmbodi nent 1, and hence, it is necessary to secure
a sufficient distance between the |ead switch 63 and the filter notor
41 so as not to cause the malfunction of the lead switch 63 by the
filter notor 41. 15[ 0147] Al'so in this enbodi nent, when the
magnet 64 is positioned in the center in the circunferenti al
direction of the switch-on area, the non-absorptive regions 2b of the
filter unit 2 are inmersed w thout imersing the absorptive regions
2a, and when the magnet 64 is 20 away frgmthe center in the
circunferential direction of the switch-on area, at |east a part of

the absorptive regions 2a is imersed. Therefore, in using the

humi difier 1 of of %@h@m&rm and ke gRp ofdhe Anmddidisation anerely by

hum di fi cati on/ non- hum gi fication swtching 25 process (fi- m.lar to
that of Enbodi mshangngd emd@éﬁm@esimsr@ﬂé%m% beygtoged jmhhe time

hum di fication and the stt of the humdification nmerely by changi ng
t he predet er mi nEFPE; BAF 3181“ me to be stored in the time nenory part
131. [01481 5 E MVENT 3 FIG 8 is a schematic rear view
illustrating a ohe face side of a filter unit included in a

hum di fi er afe)comgg)ﬁmﬁqfqo‘gi ment 3 of the invention, and FIG 9 is

a schematic front view illustrating the other face side of the filter

unit. Also, FIG 10 iB® ssicheibinatidirdr HwilleMtrakingst siid £208 sidaerf
internal structure of this humdifier. Furthernore, FIG 11 is a

front view of aaffilkdreinitihdudatiin & hahtiddfitriaacdriiing id Embodinmdnt 3 of
A block diagramillustrating the structure of a principal part of the
humi di fi er of Ethethveation3aod HlGedineechénatic froptivEvailitsatdtinglidet he
same as the bl O((:)l;hedri figé girge%ff tlllzé fci;itell'1 ﬁn£t9li?go, FIG. 10 is a schematic side
10 view illustrating the internal structure of this humidifier.
Furthermore, FIG. 11 is a front view of a filter main body included in
the filter unit.
Ablock diagram illustrating the structure of a principal part
of the humidifier of Embodiment 3 of the invention is substantially
15 the same as the block diagram of FIG. 4.
[0149]
In these drawings, a reference numeral 1 denotes a
humidifier, and the humidifier 1 includes, as illustrated in FIGS. 4
and 8 through 10, a housing 100, a CPU 10, a ROM 11, a RAM 12, an
20 EEPROM 13, a display section 14, an operation section 15, a
humidity sensor 16, an air cleaning filter 17, a water tank 18, a filter
unit 2 having a water absorbability and air permeability, a rotation
drive mechanism 4, a fan 5, a lead switch 61 and a magnet 62. The

filter unit 2 is in a disc shape with an appropriate thickness and

25 includes a filter main body 21 with a honeycomb structure with a



In these drawi ngs, a reference nuneral 1 denotes a humdifier, and
the humdifier 1 includes, as illustrated in FIGS. 4 and 8 through
10, a housing 100, a CPU 10, a ROM 11, a RAM 12, an 20 EEPROM 13, a
di splay section 14, an operation section 15, a humdity sensor 16, an
air cleaning filter 17, a water tank 18, a filter unit 2 having a

wat er absorbability and air perneability, a rotation drive nechanism
4, a fan 5, a lead switch 61 and a nagnet 62. The filter unit 2 is in
a disc shape with an appropriate thickness and 25 includes a filter
mai n body 21 with a honeyconb structurepgith a 75 water
absorbability and air perneability and a non-absorptive frane 3, that
is, a franme-shaped holder for holding the filter main body 21. Also,
the filter unit watesabroshakibity and pirperoeabildy andaf norpabsorptivaframene

tati haf t t 7 i t by. b i 81 d 82. 5 1501
e YL L B S
to, il lustrated i G 4 h 1,..the RAM 12, .th EP 13,
t ﬁe S;S s IpI a§S s reglAﬁ%(h Itﬁ‘ﬁghteﬁ é‘nlﬁ)%]rsg’trweé Hith %Eo%gfontsﬁ@ﬁ‘rﬁﬁ% 5 i sor
16, filt i 4 . i dri
MR TR

lead switch gl gypigh internal buses or signal |ines. The CPU 10
uses the RAM 12 as a work area for controlling respective parts of

the hum difier and exgeUCPIDIYA'd QHirdcBARSDF Btk himd&iERr danesW th a
control program and data stored in the ROM 11 and data stored in 15

t he EEPROM 13. connectéd to, 8 illesmateddaRIGLA L ithesROMVL dided REAMAl Pahé of
a nenory area of the EEPROM 13. [0151] As illustrated in FIGS. 8
t hrough 10, the BERRONy13.0thentisplay section 14, the operation section 15, the
humidity sensor 16, a filter motor control section 40 of the rotation
10 drive mechanism 4, a fan motor control section 50 of the fan 5, and
the lead switch 61 through internal buses or signal lines. The CPU
10 uses the RAM 12 as a work area for controlling respective parts of
the humidifier and executing various processing in accordance with
a control program and data stored in the ROM 11 and data stored in
15 the EEPROM 13.
A time memory part 131 is provided as a part of a memory
area of the EEPROM 13.
[0151]
As illustrated in FIGS. 8 through 10, the housing 100 has a
20 vertical rectangular parallelepiped shape to be allowed to stand on a
floor, has an intake port 101 on its rear face and an outlet port 102
on its top face, includes an air duct 103 for connecting the intake

port 101 to the outlet port 102, and in the air duct 103, the air

cleaning filter 17, the filter unit 2, the rotation drive mechanism 4,



20 vertical rectangul ar parall el epi ped shape to be allowed to stand
on a floor, has an intake port 101 on its rear face and an outl et

port 102 on its top face, includes an air duct 103 for connecting the
i ntake port 101 to the outlet port 102, and in the air duct 103, the
air cleaning filter 17, the filter unit 2, the rotation drive
mechanism 4, 76 the water tank 18 and the fan 5 are arranged in this
order fromupstreamto downstreamof air flow [01521 The air
cleaning filter 17 includes a filter main body with air 5
perneability working for both dust collection and deodorization and a
synthetic resin frame for holding the fitger main body, and is in a
rectangul ar shape entirely covering the intake port 101, so as to
filtrate air passing through the air cleaning filter 17 itself for
filtering out fithe wat%tanlgl%ﬂééhaf@ Yase amansedin thisgoderdreny. 10
The air cleaning filter has a structure that the filter main body
is easily nanuaqﬂylﬁﬁFh RYTRAN OEAB-f r om the frame by a

manuf act ur er gg%ﬁ a user of the humdifier 1 [0153] The water
tank 18 is prov on the bottom of the housing 15 100, is in a

rectangul ar tray Shap?heb?le cgegdrﬁﬁ'% ﬁﬂ'gpﬁq 1H£ﬁ8és 5?&%@&5‘8@%&? Q?aﬁlat er

Wsupplied froma water not

tank is consty uq}eﬁﬁeg&lﬁykgﬂﬁfﬂgci%{- Egii/l—fef@ﬂ % &lod £nd H@od@@fz‘ﬁgoﬁ %ﬁh 18

for keeping a predetermned water e water
20[ 01541 a synthetic resin frame for holding the filter main body, and is in a

rectangular shape entirely covering the intake port 101, so as to
filtrate air passing through the air cleaning filter 17 itself for
filtering out fine floating motes and dust and for deodorizing,

10 The air cleaning filter 17 has a structure that the filter main
body is easily manually attached to or removed from the frame by a
manufacturer operator or a user of the humidifier 1.

[0153]

The water tank 18 is provided on the bottom of the housing

15 100, is in a rectangular tray shape having an opened upper face and
reserves water W supplied from a water feeding tank not shown.
The water feeding tank is constructed to automatically feed water to
the water tank 18 for keeping a predetermined water level in the
water tank 18.

20 [0154]

The water tank 18 is disposed to have two opposing sidewalls
18a and 18b thereof along the rear face and the front face of the
humidifier 1, and the water tank 18 is in a narrow rectangular shape
extending in the lateral direction in a plan view. More specifically,

25  the inner dimension of the water tank 18 in the depth direction (that



The water tank 18 is disposed to have two opposing sidewalls 18a and
18b thereof along the rear face and the front face of the humdifier
1, and the water tank 18 is in a narrow rectangul ar shape extending
inthe lateral direction in a plan view. Mre specifically, 25 the

i nner dinmension of the water tank 18 in the depth direction (that 77
is, the lateral direction in FIG 10) is sufficiently larger than the
t hi ckness of the filter unit 2 but is largely smaller than the outer
diameter of the filter unit 2. On the other hand, the inner dinension
of the water tank 18 in the | ateral direp?ion (that is, the 5 |ateral
direction in FIGS. 8 and 9) is sufficiently larger than the outer
dianeter of the filter unit 2. Therefore, the water Wdropped from
the filter unit i the lpterakbdirectidr on¥l1@al) igsuifiticotlytlhegenahen thank 18.
[0155) 10The filter unit 2 is disposed in a vertical orientation so
that a part of &htdknessrpliherfilten wpis2iivgns birgelyeniallardhanrthe onteray be
i mmersed in wat ey reserveg in the water tank 18. As illustrated in

FI GS. 8 through damefgreoitt Pﬁ”li'iernﬁilhzboéytbqotﬁerth@@dp the Bmegni t 2 is

[ h bt ai ped h) i, ppi f d 0w .
appropr i At e 15 (HreRRpEot R e ErR R ¢ BHR fspeton BoREis Bitred

. at. - i BPEPLUNRS o B
mai n body 21 has et TRer i i FIGE RN B i uchafle Mgt Koot M o,

mai n body 21 wt ' 26 | g h '
the fil t)ér mai n %3%%?%%8%{%ﬁ%¥n@n%?gi ogﬁkfegg?%hﬂiélgag%rﬁn%t%gé&g

i mrersing the 2GrdrlthefilsRivhiP2&preyeafdda@fdeAdhaoanbf tH: Ragh tohker
in the circunferential direction. [0156] FIGS. 8, 10 and 11

illustrate a casi8.where the filter unit 2 including the filter main
body 21 is stopped with the center in the 25 circunferenti al
direction of thd0h®s i mersion regi on 21b positioned
10 The filter unit 2 is disposed in a vertical orientation so that a
part of a circumferential portion of the filter unit 2 may be immersed
in water reserved in the water tank 18. As illustrated in FIGS. 8
through 11, the filter main body 21 of the filter unit 2 is in a shape
obtained by chipping a part of a disc 210 with an appropriate
15 thickness, and a circular through hole 210 is formed in a position
corresponding to the center of the disc 210. The filter main body 21
has an immersion region 21a for immersing the filter main body 21
with water W having entered inside the frame 3 holding the filter
main body 21 and a non immersion region 21b for not immersing the
20 filter main body 21 arranged adjacent to each other in the
circumferential direction.
[0156]
FIGS. 8, 10 and 11 illustrate a case where the filter unit 2
including the filter main body 21 is stopped with the center in the

25  circumferential direction of the non immersion region 21b positioned



78 directly below the center of the through hole 210 (hereinafter
referred to as the center of the filter main body 21) (which position
is hereinafter described sinply as directly below). [0157] 5The

i mrersion region 2la and the non i mrersion region 21lb are
respectively provided in a part and a renai ning part of the outer
circunferential portion of the filter main body 21, and the imersion
region 2la has an outer edge in an arc shape having a central angle
(an internal angle) exceeding two right angles. 10 Accordingly, a
portion of the filter main body 21 inclugi ng the inmrersion region 2la
as its outer circunferential portion is in a fan shape having a
central angle exceeding two right an On the other hand, the non
i mrer si on r egi odirggily halowatheotember Qfdge thrm@hdmlng@ ereh@fi@rconvex in
the radial directjon of the filter body, 15 21. Accordingly, .a
portion of the Feferzed tﬁﬂﬁﬁhﬁswemf rhﬁcﬂﬂ@@n Hgin h@dm%HA( Y BOHOR Igi on

2la as its outetr circ ren ti i,n,a ol ygonal shape
(that is, a peni"ﬁ %ﬁe’é %Eltblea Fﬁ%@%&%ﬁ% ﬁavi ng a central
angle smaller t wo right angles. Also, the fllter mai n body 21 is
in aline symretrical shape having a 20 symetry axis of a virtual

line extendigg as a slﬁl{eaftnﬂjﬂgxl'érl]&?ﬁ eé?(% %& Anll Rfe ﬁﬁﬂfuﬁ quloh%ﬁifohl 1§

mai n body 21 and the cen i fcunterentl a rectlo of the

non i mrersion rggd Apddivell; gi@@ﬁed 19 a YarPARE Birbhatnihk pagt o et | N
a rectangul ar plate Shape into

circumferential portlon of the filter main body 21, and the

immersion region 21a has an outer edge in an arc shape having a

central angle {an internal angle) exceeding two right angles.

10  Accordingly, a portion of the filter main body 21 including the
immersion region 21a as its outer circumferential portion is in a fan
shape having a central angle exceeding two right angles. On the
other hand, the non immersion region 21b has an outer edgein a
polygonal shape convex in the radial direction of the filter main body

15 21, Accordingly, a portion of the filter main body 21 including the
non immersion region 21a as its outer circumferential portion is in a
polygonal shape (that is, a pentagonal shape in this embodiment)
having a central angle smaller than two right angles. Also, the
filter main body 21 is in a line symmetrical shape having a

20 symmetry axis of a virtual line extending as a straight line between
the center of the ﬁlter main body 21 and the center in the
circumferential direction of the non immersion region 21b.

[0158]
Such a filter main body 21 is fabricated by cutting a part of

25 an outer circumferential portion of a filter material in a disc shape



desired shape, and is substantially in a D shape in a front view

A di stance between the center of the filter main body 21 and a stil
wat er surface W5 of the water tank 18 is smaller than a 5 distance
bet ween the center of the filter main body 21 and the inmersion
region 2la and is longer than a distance between the center of the
filter main body 21 and the non i mersion region 21b. Therefore, when
the filter unit is stopped with the center in the circunferenti al
direction of the non i mersion region 21b positioned 10 directly

bel ow, the filter main body 21 is placedg n a non-imersion state.
Since the filter main body 21 does not absorb water in the

non-i mersion state, the filter main body 21 is dried up, and

moi st ur e absor ptor anblying a filies siaterislhncugdetddmul i plade shajenintody 21 is
prevented. 15 [01591 Alternatively, when the filter unit is stopped
wi th the center depire¢ghape, cadfie substantially ie et shaps in d&onbriawmer si on
regi on 21b positioneq%gjrectly bel ow, a center distance between the

center in the circunffisiane befiveer thegenterriithe fdter maindody 24 anda e
W5 i [l but d di bet .end i.n t.h
EETICTE e v e DT
till t f i | ) f th d f th
hon i mrer of o r dBRCL R eeRHEE crRer of e i main BBL BLASHTEE | | near
shape (see FIG iﬁ&r(&%?on Je?'ﬁmcﬁy:]ﬁd ?5389%&1&@83%&@% A%,c808: iRt ance
are equal to each other. Fn such a ase,

en the center I St ance

is too small, achg@d dfehd ARer Bidh bRy 9 Lealithehoffimherst RPN b.
region 2la (or atail thereof in the rotation direction) nay be

i mersed in the Thkéefbrd, ealednve@d flfer et Wodteppédkthlihel dentdignadst er in
the circunferential direction of the
circumferential direction of the non immersion region 21b positioned
10 directly below, the filter main body 21 is placed in a non-immersion
state. Since the filter main body 21 does not absorb water in the
non-immersion state, the filter main body 21 is dried up, and
moisture absorption by air passing through the filter main body 21
is prevented.
15 [0159]

Alternatively, when the filter unit is stopped with the center
in the circumferential direction of the non immersion region 21b
positioned directly below, a center distance between the center in the
circumferential direction and the still water surface WS is small but

20 an end distance between each end in the circumferential direction of
the non immersion region 21b and the still water surface WS is
large.

If the outer edge of the non immersion region 21b is not in a
polygonal shape but in a linear shape (see FIG. 21(a)), the center

25 distance and the end distance are equal to each other. Insucha



5 non imersion region 21b is shifted in the rotation direction (or
in the direction opposite to the rotation) beyond the position
directly below (see FIG 21(b)). In order to increase the center

di stance, however, the size of the filter main body 21 should be
reduced (see FIG 22), 10 [0160] In other words, when a sufficient
space is provided between each end in the circunferential direction
of the non imrersion region 2 Ib and the still water surface W5,
unwant ed i mrersion of the filter nmain body 21 is prevented so as to
prevent unwanted water 15 absorption, ang in addition, the anount of
water Wto be absorbed by the filter main body 211s increased. [0161]
As illustrated in FIGS. 8 through 10, the frame 3 is nade of
synthetic resincase when thexenterglistrape ietobenilhg kdaong theeotaitear 20
circunferential face of the imrersion region 2la of the filter main
body 21. The fr &inecBorgf thmr@mﬁgsmmée&mm 2 (ovea tibthepeofiinithe a
structure that can be aS|Iy manual | y assenbl ed or di sassenbl e by a
manuf act ur er op&PHAEIR direckiond May b RaEe lertge WAt RRFRPE f‘

operator of a USet caniefel) b MRnyall 4y LGN QLo TR R L o7 25
5 non immersion region 21b is slufted in the rotation direction {or in
the direction opposite to the rotation) beyond the position directly
below (see FIG. 21(b)). In order to increase the center distance,
however, the size of the filter main body 21 should be reduced (see
FIG. 22),
10 [0160]

In other words, when a sufficient space is provided between
each end in the circumferential direction of the non immersion
region 21b and the still water surface WS, unwanted immersion of
the filter main body 21 is prevented so as to prevent unwanted water

15 absorption, and in addition, the amount of water W to be absorbed
by the filter main body 21 is increased.
[0161)

As illustrated in FIGS. 8 through 10, the frame 3 is made of

synthetic resin and is in a ring shape extending along the outer

20 circumferential face of the immersion region 21a of the filter main
body 21. The frame 3 for holding the filter main body 21 has a
structure that can be easily manually assembled or disassemble by a
manufacturer operator or a user, and therefore, a manufacturer
operator or a user can easily manually attach or remove the filter

25 main body 21 to or from the frame 3.



81 [0162] More specifically, the frane 3 is conposed of a first
franme 31 and a second frame 32, and each of the first frane 31 and
the second frane 32 is in the shape of, so to speak, a circular dish
having a 5 substantially D shaped water-conduction hole 3b on its
bottom and the filter main body 21 is held by covering the outer
circunferential face of the filter main body 21 and a portion on the
one face side in the vicinity of the outer circunferential face of
the filter main body 21 with the sidewall and the bottom of the first
frame 31 and by 10 covering the outer sigiewall of the first frame 31
and a portion on the other face side face in the vicinity of the
outer circunferential face of the filter main body 21 with the
sidewal | and t hdOHlt om of the second frame 32. The water Wand air

havi ng passed through the water-conduction _holes 3b reach the filter
mai n body 21 hel d i ndYlgee spscifirally,thedrame §isggmposed ofpeliyshzamedl

haf 70 | i ndri,cal i cul h i, | [
body 2115 pr ovitdddt TR AR o Lo CHOLFRF Bart IpPe 3. s eropenl
it 2 is di d. i tigal i ent ati t hat t. of 20
g |mr cunf :a?enlt ?glo%lgadji"lf ?%ﬁs i/rﬁ{él?eles aapr?g{;’l %&oias. | Og’sazgfr?ﬂgf H%h&g{vé?gﬁe_ser \alled
in the water g a@hbét%m%pg Eﬁﬁﬁﬁéc?mtertcﬁﬁdg%ﬁﬁl hoB 3}%{ #s BBfthm/ ahd

di sposed in a horizont orien I on. S polnt, e rotation

shaft part 7 isthotidleRRhYinWoepIti8theRYh} A& ePRA hR PtSdcififinBLential
respectively provided on supporting parts 25 181 and 182 extendi ng

upwar d respect i ¥edeyoffthe fltdren Sindeid@! 41SankBa poBZorasl t HSbn®fack Rlevat er
tank 18, and as a result, the filter unit 2 is supported rotatably

around t he r ot atthemicshia§ bf flar ¢utér circthéerenticlfate nfitid flteinnacbodyn.
The center of the rotation shaft part 7 is fit in the through hole
210 of the filt &l wihmheetlewall mx{) thee bastdme of theefirst frame 31 and by
10  covering the outer sidewall of the first frame 31 and a portion on the
other face side face in the vicinity of the outer circumferential face of
the filter main body 21 with the sidewall and the bottom of the
second frame 32. The water W and air having passed through the
water-conduction holes 3b reach the filter main body 21 held inside
15  the frame 3.
[0163]
The rotation shaft part 7 in a cylindrical shape perpendicular
to the filter main body 21 is provided in the center of the filter unit 2.
The filter unit 2 is disposed in a vertical orientation so that a part of
20 a circumferential portion thereof may be immersed in the water
reserved in the water tank 18, and therefore, the rotation shaft part
7 is disposed in a horizontal orientation.
At this point, the rotation shaft part 7 is rotatably supported
by the bearings 81 and 82 respectively provided on supporting parts

25 181 and 182 extending upward respectively from the sidewalls 18a



5 with a frictional force. [01l6el] The rotation shaft part 7
penetrates the center of the water-conduction holes 3b and has a one
end 71 and the other end 72 having a |arger outer dianeter than the
one end 71 with a central 10 portion of the rotation shaft part 7
sandw ched t herebetween. The outer dianeter of the one end 71 is
equal to the outer dianeter of the central portion of the rotation
shaft part 7, and the one end 71 of the rotation shaft part 7 is
inserted into the through hole 210 of the filter main body 21 so that
the one end 71 can be di sposed on the oquface 15 side of the filter
mai n body 21 (and the filter unit 2 in turn) wth the other end 72

di sposed on the other face side. The bearing 81 provided on the
supporting part ahdll8bsofithe avdes bafiel §yidnd o «dresnbisithanfiteeanti 1 to t he
outer diameter of the one end 71 and rotatably supports the one end
71 inserted fromsupboted 2¢tathidydrelvapthe Sitatibmshyit pane7 bedne ng 82
provi ded on the supporting part 182 has a di nension according to the

outer di ameter circupdexsuiigd dinegtiony. ahap eentex afihy rotadimy shaft partot iser
end 72. [01651 3 gjtached/renoved [fromthe supporting parfs 181
and 182 by a na HT‘&&E‘%?@FO‘BBJP ? 810 of the %rrmapb%ﬁq-‘ﬂr%aaa 6% b3ed on
61 i s provi d%d on thg, shde | 18a of the 5 water tank 18, and the
magnet 62 is Ypr SPTUAJTGHORHEfe face side of the filter unit 2

(namely, the fag&@' de fromwhich the one end 71 protrudes), and
since the | ead sw c!h 61 detects approach/ departure of the magnet 62,

b paeeessary o Shsghaltn SRS P LARR i bnBetei P e
water-conduction holes 3b and has a one end 71 and the other end 72
having a larger outer diameter than the one end 71 with a central

10 portion of the rotation shaft part 7 sandwiched therebetween. The
outer diameter of the one end 71 is equal to the outer diameter of the
central portion of the rotation shaft part 7, and the one end 71 of the
rotation shaft part 7 is inserted into the through hole 210 of the filter
main body 21 so that the one end 71 can be disposed on the one face

15 gide of the filter main body 21 (and the filter unit 2 in turn) with the
other end 72 disposed on the other face side.

The bearing 81 provided on the supporting part 181 isina U
shape with a dimension according to the outer diameter of the one
end 71 and rotatably supports the one end 71 inserted from above

20 the U shape. Similarly, the bearing 82 provided on the supporting
part 182 has a dimension according to the outer diameter of the
other end 72 and rotatably supports the other end 72.

[0165]
The filter unit 2 including the filter main body 21 attached to

25 the frame 3 has a structure that can be easily manually



10 Therefore, when the one end 71 is supported by the bearing 81 in

t he di nension according to the one end 71 and the other end 72 is
supported by the bearing 82 with the di nension according to the other
end 72, a user can easily and accurately attach the filter unit 2

wi t hout considering the positional relationship between the |ead 15
switch 61 and the magnet 62. [0167] If a user tries to nake
the one end 71 supported by the bearing 82 and the other end '72
supported by the bearing 81, the other @3d '72 cannot be inserted
into the bearing 81, and therefore, 20 the filter unit 2 is never set
in a wong direction. [0168] I ncidentally, the magnet 62 is
fixed on the fiatsecheditemayeddndromtthe isvpportingpertofiBl @andeb®d bibang a
circular path in accordance with the rotation of the filter unit 2.
More speci fi cal NUGFEUrAIHIRSTAtY OF @ 8STdj sposed on a side closer to

t he non innersiﬁn éfgion 2 |lb of avirtual 84 line extendi ng between
the center of t®&8%iter main body 21 and the center in the

when the magnet 62 | S1BaEHd PEIfER &hFecoTgepenahe UL tee I the -

SLE?? ?f)ﬁregm : F et bl Bha'the Rt B DGR3y oB I Dre fed B ol o
65, and speci 1 erper B2 (md b ha) A0 AR WHIOR o ohOBRERETE!
18a of the wat roftﬁm&sj;%rﬂnﬁﬁiéggﬁ geg.q SMLAECEN Bdtebfy APPHOLEYd0Fathife

printed board 65 (nore speci
of the magnet 62, it is necessary for a user to attach the filter unit 2

with the face side having the magnet 62 opposing the sidewall 18a.
10 Therefore, when the one end 71 is supported by the bearing 81 in the
dimension according to the one end 71 and the other end 72 is
supported by the bearing 82 with the dimension according to the
other end 72, a user can easily and accurately attach the filter unit 2
without considering the positional relationship between the lead
15 switch 61 and the magnet 62.
[0167]

If a user tries to make the one end 71 supported by the
bearing 82 and the other end 72 supported by the bearing 81, the
other end 72 cannot be inserted into the bearing 81, and therefore,

20 the filter unit 2 is never set in a wrong direction.
[0168]

Incidentally, the magnet 62 is fixed on the first frame 31 and
rotatively moved while deseribing a circular path in accordance with
the rotation of the filter unit 2. More specifically, the magnet 62 is

25 disposed on a side ¢loser to the non immersion region 21b of a virtual



10 in a center of the printed board 65 in the |ateral direction of
the sidewall 18a). [0169] The lead switch 61 is connected to the CPU
10 through a signal line fornmed on the printed board 65, so as to be
turned on 15 when the magnet 62 cones into a predetermned area in
the vicinity of the lead switch 61 and to be turned off when the
magnet 62 goes out of the predeterm ned area. In other words, when
the magnet 62 cones close to the lead switch 61, the |lead switch 61
is turned on, and when the nagnet 62 goes away fromthe | ead switch
61, it is 20 turned off. As a result, thg lead switch 61 functions as
the detector for detecting the approach/departure of the magnet 62
to/fromthe lead switch 61. Also, the magnet 62 is provided on the
filter unit 2 dime sktending hstween the cgaterafithe filter gaainthodp &1 daddbeed
by the | ead switch 61 rking as the detector, 25 [Q170] .85 Wen the
| ead switch 61 rentegindhe gacumiergnbial fseckipnd the §ABIIMERATEINRISEHENG t o

its transition an..onh state,to .t he CPU . and when.,the.l ead switch
6171 s turned of P15t TEPrla, fivshithf Tipans o BPgraned direche BEPHS,
hand, when the Si LS. L f r omit he e switch 61,..the CPU
10 determ nes tﬁg‘? c%rﬁggf%g}ée él%%%r@%q%lsﬁfeﬁﬁgk oggh%‘%"fg#é, maer;'i'aloﬁhen t he
on signal isgnot. L 3! ) : lead switch 61 is in
an of f state.5 treélgﬁ%}g 1%tggggio\%\{tégéﬁaéiif#ggyé%ﬁ'nuousl y in an on state
while the magnet 62 iIBhRaHLWNRBGIVEERED sb RS tPfRE ehEToNRRADsBHERL b

the the rotation position of the magnet 62, and specifically, the printed
board 65 is fixed on the sidewall 18a of the water tank 18 and the
lead switch 61 is mounted on the printed board 65 {more specifically,
10  in a center of the printed board 65 in the lateral direction of the
sidewall 18a).
[0169]
The lead switch 61 is connected to the CPU 10 through a
signal line formed on the printed board 65, so as to be turned on
15 when the magnet 62 comes into a predetermined area in the vicinity
of the lead switch 61 and to be turned off when the magnet 62 goes
out of the predetermined area. In other words, when the magnet 62
comes close to the lead switch 61, the lead switch 61 is turned on,
and when the magnet 62 goes away from the lead switch 61, it is
20 turned off. As a result, the lead switch 61 functions as the detector
for detecting the approach/departure of the magnet 62 to/from the
lead switch 61. Also, the magnet 62 is provided on the filter unit 2
and functions as the detection target to be detected by the lead

switch 61 working as the detector,

25 [0170]



10 circunferential direction of the filter unit 2. The predeterm ned
area is hereinafter designated as a switch-on area. [01711 Wen the
magnet 62 is positioned in the center in the circunferenti al
direction of the switch-on area, the magnet 62 and 15 the center in
the circunferential direction of the non imersion region 21b in turn
are positioned directly below In this case, the filter main body 21
is not imersed. On the other hand, when the magnet 62 is positioned
| argely away fromthe center in the circunferential direction of the
swtch-on area, at |least a part of the 8§ imersion region 2la is
imersed in water, and the filter main body 21 is imrersed in the
wat er . In the case where air humdification is not perforned,
it is necessary to stbpen the lead swilsh Gdfisthendd on, df owlmiuts anjon signal at e
where the filter main hody 21 |s not immersed, and th ore, ,the

| ead switch 866@188&3&&3%%%&%@9%@%@%%%Fo e GPEY Ky anfe

he EeeRow 13 oPoPBEne SR A has B Rba B st MR BP SR R of

ti hayi I f j ' ~ t
he magnet 62 | SBig TREC o PERA. RRof PhELh MeplFs AL BRG] 20 e
from the magpet 154 KALA 6114hk TP deberMinds BatltBe 18R] FRARLE1 6Lin

reaching the center in the circunferential direction of the swtch-on
area). The an on state, and when the on signal is not input, it determines that
the lead switch 61 is in an off state.
The lead switch 61 is continuously in an on state while the
magnet 62 is positioned within the predetermined area in the
10 circumferential direction of the filter unit 2. The predetermined
area is hereinafter designated as a switch-on area.
[0171]
When the magnet 62 is positioned in the center in the
circumferential direction of the switch-on area, the magnet 62 and
15 the center in the circumferential direction of the non immersion
region 21b in turn are positioned directly below. In this case, the
filter main body 21 is not immersed. On the other hand, when the
magnet 62 is positioned largely away from the center in the
circumferential direction of the switch-on area, at least a part of the
20 immersion region 21a 1s immersed in water, and the filter main body
21 is immersed in the water.
In the case where air humidification is not performed, it is
necessary to stop the rotation of the filter unit 2 in a state where the

filter main body 21 is not immersed, and therefore, the lead switch



10 predetermned period of time is calculated on the basis of a
measurenent result obtained by actually rotating the filter unit 2 by
the rotation drive mechanism4 so as to be stored in the tine nenory
part 131, for exanple, before forwarding the humdifier 1 fromthe
factory. Therefore, assuming that the filter unit 2 15 conpl etes one
rotation in 60 seconds and that the magnet 62 passes through the
switch-on area in 1 second in accordance with the rotation of the
filter unit 2, the tinme nenory part 131 stores 0.5 second as the
predeterm ned period of time. [01731 204@g illustrated in FIGS. 4 and
8 through 10, the rotation drive nmechanism4 includes the filter
motor control section 40, an electric filter nmotor (notor) 41, a
rotation rol | er 61 pofithe yagnet §2¢snmged faxiattrining thettémning efciapringnt i al
face of the frane 3 fqr rotating the filter unit 2 and a coupling
shaft 43. Al thotRT¥AEORi | ter main body 21 is 25 not in a disc shape,
the frame 3 is tqké@ring shape, and therefore, the filter unit 2 can
be rotated with rotation roller 42 in contact with the outer

i nf ial f f th X Th i |
cLreunterent 1ol | acendl (L08 68TR o 1oy or PRGN RO 601
signal corr GSPOPﬁdéGeﬂnﬁnES\b%EMH'o‘P%né?qm Sf tPinR Y Rihg g!%hséd)frbﬂlet}fe' I ter

nmotor 41. The f er notor “41 includes an AC notor- : I's operated
with desired rewpghbi 09SnRAIngtHE Wit oR a8 fhAHeamMkhdY emacﬂgtthsl

signal supplied fromthe filter notor control section 40. [0174] 10An
out put shaft of switehfonldres (n@ely, dinealding ehipaéd Gronstiaf maghet 62
entering the switch-on area to the magnet 62 reaching the center in
the circumferential direction of the switch-on area). The

10 predetermined period of time is calculated on the basis of a
measurement result obtained by actually rotating the filter unit 2 by
the rotation drive mechanism 4 so as to be stored in the time
memory part 131, for example, before forwarding the humidifier 1
from the factory. Therefore, assuming that the filter unit 2

15 completes one rotation in 60 seconds and that the magnet 62 passes
through the switch-on area in 1 second in accordance with the
rotation of the filter unit 2, the time memory part 131 stores 0.5
second as the predetermined period of time.

[0173]

20 As illustrated in FIGS. 4 and 8 through 10, the rotation drive
mechanism 4 includes the filter motor control section 40, an electric
filter motor (motor) 41, a rotation roller (roller) 42 in contact with
the outer circumferential face of the frame 3 for rotating the filter

unit 2 and a coupling shaft 43. Although the filter main body 21 is

25 notin a disc shape, the frame 3 is in a ring shape, and therefore, the



the rotation roller 42 are coupled to each other through the coupling
shaft 43, so that the rotation roller 42 can be rotated in a
direction indicated by an arrow A4 in FIGS. 8 and 9 (that is, the

cl ockwi se direction in FIG 8) through the operation of the filter
notor 41. In 15 other words, the filter notor 41 rotates the rotation
roller 42, [01751 The rotation roller 42 is disposed wth the
circunferential face thereof in contact with the uppernost point of
the outer circunferential face of the filter unit 2, and the rotation
shaft part 7 20 and the rotation shaft @ff the rotation roller 42 are
di sposed to be parallel to each other. Therefore, when the rotation

roller 42 is rotated through thaﬂ:wgeratlon of the filter notor 41,

the filter unit ﬁitersxmibz ariebe retaterewilily thetrpiiamuplleariaddnisoniast #ithow
A2 in FIG 8(th§ the 88 co ter Iocfi se_direction in FIG 8)
in accordance wit %O?Wé C?‘rGPB:tf?’(ﬁzi*t e Femedr ol | er 42.

th ds, the rot d 4 rotat fit t 2
'nthe ol r cur or et AP CRECLROGH & PrpB%esf%%on 0°ls%oeﬁghf§hy'§£?§?’£lﬂ§'es a
ol eotric fan motored SRubE, 4 8heEl o P Ronisk iR one.
mot or controly s h@é‘[l%gm]'té tﬁQ?iﬁtfe?'nll&Qr By, UPge fitbk Mbt604 PindRieiURP! ¥

a control signal corresponding t
AC motor and 18 operated with desired revolutions per minute in

accordance with the control signal supplied from the filter motor
control section 40.
[0174]

10 An output shaft of the filter motor 41 and a rotation shaft of
the rotation roller 42 are coupled to each other through the coupling
shaft 43, so that the rotation roller 42 can be rotated in a direction
indicated by an arrow A4 in FIGS. 8 and 9 (that is, the clockwise
direction in FIG. 8) through the operation of the filter motor 41. In

15 other words, the filter motor 41 rotates the rotation roller 42.

[0175]

The rotation roller 42 is disposed with the circumferential
face thereof in contact with the uppermost point of the outer
circumferential face of the filter unit 2, and the rotation shaft part 7

20 and the rotation shaft of the rotation roller 42 are disposed tc be
parallel to each other.

Therefore, when the rotation roller 42 is rotated through the
operation of the filter motor 41, the filter unit 2 is rotated in the

direction indicated by an arrow A2 in FIG. 8 (that is, the



10 revolutions per mnute [rpn] to the fan notor 51. The fan notor 51
i ncludes an AC notor and is operated in accordance with the control
signal supplied by the fan notor control section 50. The bl ades 52
are rotated through the operation of the fan notor 51, so as to
introduce air with low humdity through the 15 intake port 101 and
allow the air to pass through the air cleaning filter 17 and the
filter unit 2 in this order. At this point, the air is sent to the
air cleaning filter 17 and the filter unit 2 in a direction
perpendicular to the air cleaning filteggl7 and the filter unit 2. In
other words, the fan 5 causes air to pass through the filter unit 2
in 20 the direction crossing the filter unit 2. [0177] The air

i ntroduced t hr oogmterdodkwiak dirpetion OF1ByB)tinacéadabepuitdehetrhrabiogh
the air duct 103 in a directjion indicated by white arrows in FIG 10.
More speci fi cal Pithernpbatien rellar4fduced t hrough the 25 intake port 101

is first cleaned by passjng thyough the air. cleanin 9 filter 17.
Subsequent |y, the cl aﬁglaera\v?r%a tafion deive oree FPP%%IB tgs thesy as

to vaporize the ter.W haui ng_been ahsgrped,.by the filter unit 2,
and the vapori zgﬁ%ﬁ/&%&wﬁe ‘%EW@E%P%?% Wé’mﬁﬁr passi ng through the
filter unit 2 ( y, the air is noistened with water 5 vapor). The
air thus increased in the humdity is discharged through the outl et

port 102 to a room Whe{esraheindiled sl difdced fdrSad &tk the WS M dthe
filter unit 2 is dried up, however, the alir passing through the

filter unit 2 i goMgydection S0SaREleckd 8] mbbE M diblAdey 53@8sor 16 of
FIG 4 detects the humdity of the
illustrated in FIG. 4. The fan motor control section 50 is controlled
by the CPU 10 so as to supply a control signal corresponding to
10 revolutions per minute [rpm] to the fan motor 51. The fan motor 51
includes an AC motor and is operated in accordance with the control
signal supplied by the fan motor control section 50.
The blades 52 are rotated through the operation of the fan
motor 51, so as to introduce air with low humidity through the
15  intake port 101 and allow the air to pass through the air cleaning
filter 17 and the filter unit 2 in this order. At this point, the air is
sent to the air cleaning filter 17 and the filter unit 2 in a direction
perpendicular to the air cleaning filter 17 and the filter unit 2. In
other words, the fan 5 causes air to pass through the filter unit 2 in
20 the direction crossing the filter unit 2.
[0177]
The air introduced through the intake port 101 by the fan 5
passes through the air duct 103 in a direction indicated by white
arrows in FIG. 10. More specifically, the air introduced through the

25 intake port 101 is first cleaned by passing through the air cleaning



room where the humdifier 1 is installed and supplies the detection
result to the CPU 10. In this enbodi ment, the CPU 10 all ows the

di splay section 14 to display the detection result obtained by the
hum dity sensor 16, so as to informa user of the humdity of the 15
room The display section 14 displays, for exanple, the operation
state of the humdifier 1, the humdity of the roomand the Iike
under control of the CPU 10, and the operation section 15 incl udes
various functions keys of hard keys. In this enbodi nent, a user of 20
the hum difier 1 issues various instrucighons to the humdifier 1 by
operating the operation section 15 while referring to the display
section 14. Incidentallg the extent of the humdification and the

rate of passingfiier 1faySpeseayentinithe glqaped air b%ﬂs?ﬁ‘éh@lﬂ@hiibe filter
| d th the detect | bt he 25
Eﬁ?n”g. f y ;gnigfﬁgﬁ:gg@sﬂ?&a@{&e the %'@f Bk boo ges Eagl?gstﬁ? ﬁtﬁ
umi di fication/ pgn- hunigli fi.cation s ace ut e e
GPU of the. huni HRPT BPL: BRI R PG BAI TN SVGIeAE Be PRI | s
substantial ly t gtﬁgg?h? ltIeE%tmdéL 1 tﬁgodrlplfﬁlgist&ed%ﬂﬁ%atgpkes

the humdifier
5 vapor). The air thus increased in the humidity is discharged

through the outlet port 102 to a room where the humidifier 1 is
installed. When the filter unit 2 is dried up, however, the air
passing through the filter unit 2 is never moistened.

[0178]

10 The humidity sensor 16 of FIG. 4 detects the humidity of the
room where the humidifier 1 is installed and supplies the detection
result to the CPU 10. In this embodiment, the CPU 10 allows the
display section 14 to display the detection result obtained by the
humidity sensor 16, so as to inform a user of the humidity of the

15 room.

The display section 14 displays, for example, the operation
state of the humidifier 1, the humidity of the room and the like
under control of the CPU 10, and the operation section 15 includes
various functions keys of hard keys. In this embodiment, a user of

20 the humidifier 1 issues various instructions to the humidifier 1 by
operating the operation section 15 while referring to the display
section 14. Incidentally, the extent of the humidification and the
rate of passing air may be automatically set by the CPU 10, for
example, in accordance with the detection result obtained by the

25 humidity sensor 16.



stop the humdification by operating the operation section 15.

The CPU 10 determ nes whether or not the operation section 15 has
been operated for starting the humdification (511), and when 10 not
(NOin 511), the procedure of 811 is repeatedly executed. [0180] When
t he operation section 15 has been operated for starting the

hum di fication (YES in S11), the CPU 10 actuates the filter notor 41
by controlling the filter notor control section 40 (S12). In 15 the
case where the fan notor 51 is in a stop state when the procedure of
512 is executed, the CPU 10 actuates thgopfan notor 51 by controlling
the fan notor control section 51 so as to start causing air to pass
through the filter unit 2 through the rotation of the bl ades 52 of
the fan 5. 20 [ ﬂf Through the execution of the procedure of
S12, the filter notor ﬁ ah§%%$es tgQ rotate the filter unit 2 in the
circunferential diredtfiowne H&FG'W@SWB@er W may enter inside the

W ih the 25 1ot POATAGPRED dli““ifﬁﬁ?%ﬁiqew HpE AP SRR Y1 L or
unit 2, statet%ggpveggme%" o8l ado B L IS ALEERE LA PRI | on Of

the filter main T rse state

e T AR A IR AR IOV
is not imrersed A user makes the humidifier 1 start the humidification or
stop the humidification by operating the operation section 15.

The CPU 10 determines whether or not the operation section

15 has been operated for starting the humidification (811), and when
16  not (NO in 811), the procedure of S11 is repeatedly executed.
[0180]

When the operation section 15 has been operated for starting
the humidification (YES in 811), the CPU 10 actuates the filter
motor 41 by controlling the filter motor control section 40 (812). In

15 the case where the fan motor 51 is int a stop state when the
procedure of S12 is executed, the CPU 10 actuates the fan motor 51
by controlling the fan motor control section 51 s as to start causing
air to pass through the filter unit 2 through the rotation of the
blades 52 of the fan 5.

20 [0181]

Through the execution of the procedure of 812, the filter
motor 41 actuates to rotate the filter unit 2 in the circumferential
direction, so that the water W may enter inside the frame 3 through
the water-conduction holes 3b. Also, in accordance with the

25 rotation in the circumferential direction of the filter unit 2, a state



5 (nanely, a state wherein the inmersion region 2la is not inmersed
with the water Whaving entered inside the frane 3) are continuously
alternated. [0182] Wien the imersion region 2la is noved dowward to
be 10 inmersed in the water, the filter main body 21 is imersed so
as to absorb the water W On the other hand, when both of the

i rmersion region 21a and the non i mersion region 21b are not
imrersed in the water, the filter main body 21 is not inmersed with
and does not absorb the water. At this point, even when the filter 15
main body 21 is tenporarily placed in a gyn-innmersion state during
the rotation of the filter unit 2, the amount of water absorbed by
the filter main body 21 is never |argely reduced because the filter
mai n body 21 is vphRer€&dPaT of Hite sispunienettaal meron pbthrchilbey mpin badw2tond
out of 60 seconds.necessary for conpletjng one rotatjon of the filter
Uni t 20 2 and t HSTReresd Huthe BaEY BAmFY: § AU SIS ABe HOEEER f or

h i ni 59 ds.. . h W hed t.h gh.
e e g 5 S e Moot e A DB s,

ti f the fy4 i i t
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having 5 effi ci apithyYhékaesbBthiVifg wataed Wdille thefiraitd Heaurki [ ter main
body 21, the sent air passes through the water-conduction holes 3b

and t hrough t he chntihaousiniabteboaed21l havi ng absorbed the water to
sufficiently absorb noisture. Therefore, the humdifier 1
[0182]
When the immersion region 21a is moved downward to be
10 immersed in the water, the filter main body 21 is immersed so as to
absorb the water W. On the other hand, when both of the
immersion region 21a and the non immersion region 21b are not
immersed in the water, the filter main body 21 is not immersed with
and does not absorb the water. At this point, even when the filter
15 main body 21 is temporarily placed in a non-immersion state during
the rotation of the filter unit 2, the amount of water absorbed by the
filter main body 21 is never largely reduced because the filter main
body 21 is placed in the non-immersion state merely for 1 second out
of 60 seconds necessary for completing one rotation of the filter unit
20 2 and the filter main body 21 is immersed in the water for the
remaining 59 seconds.
The water W absorbed through the immersion region 21a

immersed in the water is sucked up by another portion of the filter

main body 21 not immersed, and hence, the water W diffuses all over



di scharges the sufficiently noistened air through the outlet port 10
102. [0184] Next, the CPU 10 determ nes whether or not the
operation section 15 has been operated for stopping the

hum di fication (S13), and when not (NO in 513), the procedure of 513
is repeatedly 15 executed. When the operation section 15 has
been operated for stopping the humdification (YES in S13), the CPU
10 determ nes whether or not the lead swwtch 61 is in an on state
(S14), and when it is in an on state (YES in S14), the nagnet 62 is
al ready positioned in the 20 switch-on @wea, and hence, it is

det erm ned whether or not the lead switch 61 is turned off (S15), and
when the lead switch 61 remains in_an on state (NOin S15), the
procedure of S1%h¢ Slterpeandaily 28x ebupidr Waydgshe fder unit 2@Ffigitntlot her
hand, when the lead switch 61 iis turned off (YES in S15), the magnet
62 positioned i AbSHES Kater wiidnthereabirgddter suaingrodyzd. swi t ch- on ar ea,
and hence, the g’%éio proceeds the processing to foll ow ng procedure
of S16. When th&"¥84d switch 61 5 is in an off state (NOin S14), the

manet 0213, 005111 08U 0t LS I Afer SO ERGR, 1, Y
corplet] 9 15 REBAGAY 2k S} 0SSl SRR LS agg et e
the sent air passes through the water-conduction holes 3b and
through the filter main body 21 bhaving absorbed the water to
sufficiently absorb moisture. Therefore, the humidifier 1
discharges the sufficiently moistened air through the outlet port
10 102.
[0184]
Next, the CPU 10 determines whether or not the operation
section 15 has been operated for stopping the humidification (5183),
and when not (NO in S13), the procedure of 813 is repeatedly
15  executed.
When the operation section 15 has been operated for stopping
the humidification (YES in §13), the CPU 10 determines whether or
not the lead switch 61 is in an on state (S14), and when it is in an on
state (YES in S14), the magnet 62 is already positioned in the
20 switch-on area, and hence, it is determined whether or not the lead
switch 61 is turned off {(S15), and when the lead switch 61 remains
in an on state (NO in S15), the procedure of 815 is repeatedly

executed.

[0185]



10 when the lead switch 61 is in an off state (NOin 516), the magnet
62 is still positioned out of the switch-on area, and hence, the
procedure of 516 is repeatedly executed. [01861 Wien the | ead switch
61 is turned on (YES in S16), the 15 magnet 62 enters the switch-on
area, and hence, the CPU 10 starts counting tine elapsed fromthe

| ead switch 61 turning on (S17). The time elapsed is counted by, for
exanpl e, counting cl ocks. Subsequently, the CPU 10 determ nes,
on the basis of the count of the tinme el apsed, whether or not the
predeterm ned period 20 of tinme stored iggthe tine nmenory part 131
has el apsed (S18), and when not (NO in S18), the magnet 62 having
entered the swtch-on_area has not reached the center in the

circunferential direc®ndhe etharrhanshwihen-1ba leadawiteln 1 hehuacdoffe
o o Sie a0 e S8 25 SN ol
hroa has: T eachedtRE oA SFIER TRE 11 Retee e P Ll P ostdfidithr the”
of the non-i e SDERslte CIRIEERE b due P16, L IS ThEbn i BT O

bel ow), and gqgli?Eﬁ%f@%é@v@tiﬂmrﬂﬁﬁefn&e{éﬁ%6 §5 ?ggi?i&n&i/outo the .

controlling t ter notor control 'section 40 stops the tine

counting start edyyifchSdd afead @hdafghcs ehe 'CRU 10§ rRERAS $Ré 5gocte@si§%%o 10In
such a hum dification/non-humdification sw tching process, the CPU

10 functions as folléwingoproeehireaf 3m6ans. [ 01881 Through the
af orement i oned
After completing the procedure of S14 or S15, the CPU 10
determines whether or not the lead switch 61 is turned on (S16), and
10  when the lead switch 61 is in an off state (NO in §16), the magnet 62
is still positioned out of the swiich-on area, and hence, the procedure
of 816 is repeatedly executed.
[0186]
When the lead switch 61 is turned on (YES in S16), the
15 magnet 62 enters the switch-on area, and hence, the CPU 10 starts
counting time elapsed from the lead switch 61 turning on (817).
The time elapsed is counted by, for example, counting clocks.
Subsequently, the CPU 10 determines, on the basis of the
count of the time elapsed, whether or not the predetermined period
20 of time stored in the time memory part 131 has elapsed (§18), and
when not (NO in S18), the magnet 62 having entered the switch-on
area has not reached the center in the circumferential direction of
the switch-on area, and hence, the procedure of S18 is repeatedly

executed.

25 [0187]



hum di fi cati on/ non- hum dificati on process, when a user does not 15
require humdification, the rotation of the filter unit 2 is stopped
with the filter main body 21 not imrersed in the humdifier 1.
Therefore, the filter main body 21 does not absorb water, and the
filter main body 21 is naturally dried up through drop, evaporation
and the |like of the water Whaving absorbed by the filter main body
20 21. When nerely air is sent by the fan 5 under this
condition, the air cleaning with the air cleaning filter 17 alone is
executed w thout perforning the humdifiggation with the filter unit
2. [01891 95 The hum dity of the air discharged through the
outlet port 102 after the filter main body 21 is dried up is
substantial ly equal {éhdhthenreddtermninéd péagod obtimetsboedtinehbuimeli fi er
1 is installed. Precisely, although the air discharged through the
outl et port 102mBmargipadbidthaghlapsed SYES én S18hsheragnet §tbaNwanat er
tank 18, this is negligible humdifjcation as conpared wth the

humi di fication enigsedthaeritehenaredbasreached thegsepsritheo1

conti nuously absorbs_.water, .[0190 Incidental ly,, due, tg a detection
error of the maGRETREFeRyat ‘i’f&e ]tl@éefégﬁs‘é’ﬁcg?n&mgé??%ﬂyoﬂuﬁ% e
revolutions per . mnute pf the f. i caused: by L,Qtali on
drive mechan smt ,m?%uem |r?ltltéel %}ﬁ%c%%%#giﬁé Béné (%eﬁgggvﬁekﬁ%?ﬁcei l%{)ssi tion
of the magnet 6 i j Mo Sl i

circunferenti al g(Hlﬁlrs g(gﬁéolynosgdf%lé Egg%t\f}\%; P(E:’Iﬁ%l)c}ﬁa ar ea@g'l%H%l (%Pgt Oesrto%Eho?s,

the filter uni tﬁ&_e{r?dbtam*fb?@moilihg&ha il indtioe coebiedectibn UDES19),
circunferential direction of the non inmersion region 21b not

posi ti oned diregtdpy thekiave buiintilg ghited inlF17t(8I0) and retueny thent er ent i al
direction processing to S11.
10 In such a humidification/non-humidification switching
process, the CPU 10 functions as rotation control means,
[0188]
Through the aforementioned
humidification/non-humidification process, when a user does not
15 require humidification, the rotation of the filter unit 2 is stopped
with the filter main body 21 not immersed in the humidifier 1.
Therefore, the filter main body 21 does not absorb water, and the
filter main body 21 is naturally dried up through drop, evaporation
and the like of the water W having absorbed by the filter main body
20 21,
When merely air is sent by the fan 5 under this condition, the
air cleaning with the air cleaning filter 17 alone is executed without

performing the humidification with the filter unit 2.

[0189]



[0191] 20Even when such shift is caused, since there is a sufficient
space between each end in the circunferential direction of the non

i mersion region 21b and the still water surface W5, the probl em of
the unwanted i mersion of the filter main body 21 is avoi ded.
Simlarly, even when the filter unit 2 is stopped with the non 25

i rmersion region 21b and the still water surface W5 relatively 96

i nclined agai nst each other because the humdifier 1 is installed in
an inclined orientation, the problemof the imrersion of the filter
main body 21 in water is avoided. [0192P951t is noted that the
structure of the humdifier 1 is not Iimted to that described in

t hi nmbodi t. F ; i : ted
i s enbodi ment. For ?-E}eﬂxi?iaﬁytcrfeché'aﬁr g&&aﬂ%d%ﬂﬁo@ﬁ?ﬁe&r{%@@gﬁea e

on an _upst_ream side o f te_r uni t SO _aS to € _erate
transpiration fiemttbetid filkeF mth body 20hs aFiel p @@ﬁggﬁhmmy%wpgadmy

be provided in the vicinity of the outlet port 10 102 so as to a

posi tive ions othelegaidiveof thissrobiiwhatiedtadidifiet hes Ristalled. be
di scharged. Alternatively, when the humdification is not perforned,

the fan 5 nmay cBrosisedy, althoughdhe tar diaglinrighé thtophethefdutlet portnlG2 2 at
a larger rate than that in a general operation so as to forcedly dry
the 15 filte¥ neichudesdight ndistewe pviporateyl fbsothivedateatenk 18nthivis
case, a state of the unwanted water absorption of the filter main
body 21 does noregligblechumithfipaiieroas ermpaned withdhe haymifificationhe
growth of nold c(::funseg(zvﬁelg %I'ﬂeesrtoglgeedvielﬂtef glaiixq bE)H},? 2f1ic|0;11?1;1ulojll;si;1§f a%éorbs

water.

[0190]

10 Incidentally, due to a detection error of the magnet 62 by the
lead switch 61 or variation in the revolutions per minute of the filter
unit 2 caused by the rotation drive mechanism 4, the filter unit 2
may be stopped with the position of the magnet 62 slightly shifted
from the center in the circumferential direction of the switch-on area.

15 In other words, the filter unit 2 may be stopped in 519 with the
center in the circumferential direction of the non immersion region
21b not positioned directly below but slightly shifted in the
circumferential direction.

[0191]

20 Even when such shift is caused, since there is a sufficient
space between each end in the circumferential direction of the non
immersion region 21b and the still water surface WS, the problem of
the unwanted immersion of the filter main body 21 is avoided.

Similarly, even when the filter unit 2 is stopped with the non

25 immersion region 21b and the still water surface WS relatively



[0193] 20Further alternatively, the magnet 62 nay be di sposed on a
side closer to the inmmersion region 2la of a vertical |ine extending
between the center of the filter main body 21 of the frame 3 and the
center in the circunferential direction of the non i mrersion region
21b, or the lead switch 61 and the printed board 65 may be di sposed
25 in a position other than the position on the water tank 18. Al so
in 97 this case, the CPU 10 can execute processing simlar to the

af orenenti oned hum di fication/non-hum dification sw tching process
for switching the execution of the hum dification and the stop of the
hum di fication nerely by changing the predetermined 5 period of tine
to be stored in the time nenory part 131. %01941.Nbreoye[, t he shape
of the filter man¢linpsbgedined epsbother hacause thechumidifiep liisinssalled i t ed
to a bilaterally sy trical shape. FIG 12 is .a front
view of anot her A ghRe Figniadian. the Brobley of the pegtersion Rt {ﬂtt%“r uni t
2. In the drawing,. a reference nuneral, 22 denotes a filter main body,
the filter mai nrgﬁlﬂa)oﬁﬁa@‘ﬁagﬁfﬁﬁémﬂi’é&si mlar to the filter main
body 21, and an bﬂﬁarsion regi on 22a corresponding to the inmersion
regi on 2la and 4 non i nmersion region 22b 15 corresponding to the non

e 1o 8,0 210 B AGE b BSARL of AR AT Rl
to that described in this embodiment, For example, the air sent by
the fan 5 may be heated on an upstream side of the filter unit 2 so as
to further accelerate transpiration from the filter unit 2, or an ion
generating device may be provided in the vicinity of the outlet port

10 102 so as to add positive ions or negative ions thus generated to the
air to be discharged.

Alternatively, when the humidification is not performed, the
fan 5 may cause air to pass through the stopped filter unit 2 at a
larger rate than that in a general operation so as to forcedly dry the

15 filter main body 21 already having absorbed water. In this case, a
state of the unwanted water absorption of the filter main body 21
does not last a long period of time, and therefore, the growth of mold
can be further prevented in the filter unit 2.

[0193]

20 Further alternatively, the magnet 62 may be disposed on a
side closer to the immersion region 21a of a vertical line extending
between the center of the filter main bhody 21 of the frame 3 and the
center in the circumferential direction of the non immersion region

21b, or the lead switch 61 and the printed board 65 may be disposed

25 in a position other than the position on the water tank 18. Alsoin



The non i mersion region 22b has an outer edge in a polygonal shape
simlar to the outer edge of the non imersion 20 region 21b.
However, although the outer edge of the non inmersion region 21b

i ncludes a horizontal portion in the center and inclined portions at
both ends as illustrated in FIG 11, the outer edge of the non .

| mrersion region 22b has a horizontal portion on the side of a head
in the rotation direction (that is, a direction indicated by an 98
arrow A2) and an inclined portion on the side of a tail as
illustrated in FIG 12. Wen the filter ggnit 2 including the non

| mersion region 22b is stopped, if there is a possibility of
positional shift in the 5 rotation direction but there is no
possibility of pbisicsedde GAVTLO qan exgeutginreesssing dmilssitedhe o t he
rotation, there i,s no need.for the non, i rsi region,22b to have
an inclihed por AERTSICORE R fcabRe aepaE i HrAO it RE

dnbdt T0AI t hougRXRE® FUAMEdPE RF6 ¥ Tigs of thd ursefloR =57 tﬁe' d -
>z 2 b o U |
sui toh but a Halrl & e A RN Lol By REhee P ERR kAR EER,
13 is a front VigW,alor irld td B4 stBReinPBi BTG p4kta31.

[0194]

Moreover, the shape of the filter main body included in the
filter unit 2 is not limited to a bilaterally symmetrical shape.

FIG. 12 is a front view of another filter main body to be

10 included in the filter unit 2.

In the drawing, a reference numeral 22 denotes a filter main
body, the filter main body 22 has a structure similar to the filter
main body 21, and an immersion region 22a corresponding to the
immersion region 21a and a non immersion region 22b

15 corresponding to the non immersion region 21b are arranged
adjacent to each other in the circumferential direction.
[0195]

The non immersion region 22b has an outer edge in a

polygonal shape similar to the outer edge of the non immersion

20 region 21b. However, although the outer edge of the non immersion
region 21b includes a horizontal portion in the center and inclined
portions at both ends as illustrated in FIG. 11, the outer edge of the
non immersion region 22b has a horizontal portion on the side of a |

head in the rotation direction (that is, a direction indicated by an



filter unit according to Enbodi nent 4 of the invention. In this

drawi ng, a reference nuneral 23 denotes a filter main body, the
filter main body 23 has a structure simlar to the filter main body
21, and an i mrersion region 23a corresponding to the 20 i nmersion
region 2la and a non imersion region 23b corresponding to the non

i mrersion region 21b are arranged adj acent to each other in the
circunferential direction. [0197] 99 outer edge of the i mrersion
region 23a. The filter main body 23 is fabricated, in the same manner
as the filter main body 21, by cutting a@gpart of an outer
circunferential portion of a filter material in a disc shape or
punching a filter material in a rectangular shape into a 5 desired
shape, and is samsrah?) and goircliped nontipe onrthy Sﬁ%d-‘rfta tALeag ustratedpnen
such a filter naigrao 23 is used for obtaining the filter unit 2,
the same effect & 88t hdse attai ned by the filter unit 2 including the

filt i body 21 b i . 019, 0 EMBODI MENT 5 .

H o Sl 0oy o ARen bl ARt 2 iphulthe be SRR Do 2o,
FIG 1415 a _ ety T AR e BB o
venti on sna" el ¥ atoPpfd i Btk bo £oBiER bR dodiflomiidi TR Hhe b OF L he
ot her face SEder&%tffoﬁ‘%iiféchibﬁrbdﬂ@ih&re%§1%1p05éi§ilit}ﬁ)ﬁbﬁsi@ioﬁﬁpfﬁﬁ?ttihci;hﬁi de

15 viewillustrating the internal structure of the humdifier.
The humidifier @irettibmbppbsiterto the Roitivngs tldrk 8¢ n6 heed farrthetront he

hum difier 1 of Enmbodi ment 3, and on a synthetic resin frame 3 having
a non wat er absbmbebsibntrggiont2rtpilgive andatlinedsp@diopamhtlienside of the
substantially bow shape in a front view for preventing water
head in the rotation direction. As a result, the filter main body 22
thus attaing a larger size.
10 Although the lead switch 61 or 63 is used in each of
Embodiments 1 through 3, the invention is not limited to the lead
switch but a Hall IC may be used instead.
[0196]
EMBODIMENT 4
15 FIG. 13 is a front view of a filter main body included in a
filter unit according to Embodiment 4 of the invention.

In this drawing, a reference numeral 23 denotes a filter main
body, the filter main body 23 has a structure similar to the filter
main body 21, and an immersion region 23a corresponding to the

20 immersion region 21a and a non immersion region 23b
corresponding to the non immersion region 21b are arranged
adjacent to each other in the circumferential direction.
[0197]

The non immersion region 23b has an outer edge in a shape

25 of an arc having a larger radius (namely, smaller curvature) than the



20 entering inside the frame 3 are formed correspondingly to a non

i nmer sion region 21b. Moreover, |ike reference nunerals are
used to refer to like elenents used in Enbodinent 3 so as to omt the
description. [0199] 100 Each watertight section 3a is

integrally formed on a portion of a first frame 31 (or a second frane
32) covering a one face side (or the other face side) of a filter
mai n body 21 and is in a plate shape extending along the one face
(the other face) of the filter nmain body 5 21. The watertight section
3a has an outer edge in an arc shape andgn inner edge in a pol ygonal
shape simlar to the shape of the outer edge of the non imersion
region 21b. Therefore, when the filter unit is stopped wth the
center in the ciotuéfé}‘n?@eéﬁtth‘aimmelréléflir8ﬁ°Bf23laheT§6rﬁﬁ?%?‘élil&ﬁiyr?@g}?on

21b positioned diyect!y below, although ter dist bet

the Conter |t REVRTHEdRPE R ™ ARFECH O TOFoHRE s 11 G EVGU | on
3a and a still vat f WV i st het

cach end in 1 he kO BPRRE e T poRfor G RlkBLAREGSLATRR,
3a and the stillgyugl g% gﬁg@{i?ﬁ% e ﬁalk QQnaﬂlte.cﬁaﬁlgglgérﬁi%afng%%({Qe

shape of the inner e e watertight section

limted to the pRLYEQBRhpSIARAGsRUbsERVIaNG ihB BRhAFEISARRALHW.| ar to
t he shape of the outer edge of the non i mersion region 23b. [0200]

Wien the filter unit Whes satRREHEeMbhh bdily TRRtedifor 65taikdAg the
circunferential direction of the non innmersion region 21b positioned
directly bel ow ddtdriunis By iHecthn meffddBs ad thosa atibdired bylthe fikes ehitfr
making the inside of the frane 3 watertight is fornmed by the
wat erti ght sect iineludBeg thediltdramain bedyc2t cambentinines. face of the
frame 3, and th%refﬂre, even when the outer face of the frane 3 is
0198
10 EMBODIMENT 5
FIG. 14 is a schematic rear view illustrating a one face side of
a filter unit included in a humidifier according to Embodiment 5 of
the invention and FIG. 15 is a schematic front view illustrating the
other face side of the filter unit. Also, FIG. 16 is a schematic side
15 view illustrating the internal structure of the humidifier.
The humidifier 1 of Embodiment 5 has a similar structure to
the humidifier 1 of Embodiment 3, and on a synthetic resin frame 3
having a non water absorbability, watertight sections 3a eachin a
substantially bow shape in a front view for preventing water
20 entering inside the frame 3 are formed correspondingly to a non
immersion region 21b.
Moreover, like reference numerals are used to refer to like

elements used in Embodiment 3 so as to omit the description.

[0199]



25 imrersed with water, the water Wnever enters inside the frame 3.
101 Furthernore, even when the filter unit 2 is stopped w thout the
center in the circunferential direction of the non imersion region
21b positioned directly bel ow but with the positional shift in the
circunferential direction caused as illustrated in FIG 15, the 5

wat er Wnever enters inside the franme 3 because a sufficient space is
provi ded between each end in the circunferential direction of the

wat ertight section 3a and the still water surface W& At this
poi nt, although the water Wdropped froqR@he filter main body 21 may
be collected in the watertight vessel, the amount 10 of the collected
water is too small to imerse the non i nmersion region 21b. [0201]
The magnet 62 is fi xdéadhnwateatighhsastionBatindnteigr cgmedtdnad pditiaect i on
of the watertight section 3a of the first frame 31. If the 15
watertight sect i%adirshitame sblorgy seepad frame 39 qONPBRE v face sidadergi n

f ttaching t 62 he.,.f i LI, . but th
o a9t o2 | BaBRA She® BBl et S0 Paby sl FBLe P EeSRable
nbodi nent, th 0 f t achi ' fficientl
Parge Tor preverstiuiaife sfine b ARE AR GRERAMRG BF pheRE e B L

i the filgt ' ' ' ' th
appearance of tEa homearycseyl ellth shha SOMREFEReC St BHAlRpe 10
region 2 I'b is GoAHH HRYedgdM a PolieBnhNhapREiIERES LIRNsHR@ FRhe1b 1S

covered with the waterti ght sections 3a, the design of the humdifier
1 is inproved. outeredge ofthe non immersion region 21b. Therefore, when the
filter unit is stopped with the center in the circumferential direction
of the non immersion region 21b positioned directly below, although
10  a center distance between the center in the circumferential direction
of the watertight section 3a and a still water surface WS is small, an
end distance between each end in the circumferential direction of
the watertight section 3a and the still water surface WS is large. It
is noted that the shape of the inner edge of the watertight section 3a
15  is not limited to the polygonal shape but may be in an arc shape
similar to the shape of the outer edge of the non immersion region
23b.
[0200]
When the filter unit 2 is stopped with the center in the
20 circumferential direction of the non immersion region 21b positioned
directly below as illustrated in FIG. 14, a watertight vessel for
making the inside of the frame 3 watertight is formed by the
watertight sections 3a and the outer circumferential face of the
frame 3, and therefore, even when the outer face of the frame 3 is

25 immersed with water, the water W never enters inside the frame 3.



25 [ 02021 102 EMBODI MENT 6 Enbodi ment 6 in which the rotation
drive structure of the present invention is applied to a humdifier
w Il now be described with reference to the acconpanyi ng draw ngs.
The humi difier of 5 Enbodinment 6 hum difies a roomwhere the

hum difier is installed by using a filter main body with a water
absorbability. Specifically, water reserved in a bottom portion of a
mai n body of the humdifier is absorbed by a filter main body, air

i ntroduced fromthe roomis made to absorb noisture by allow ng the
air to pass through the 10 filter main hggy. Thereafter, the

noi stened air is sent to the roomfor humdifying the room [0203]
FIG 17 is a schematic cross-sectional side view of the

humi di fi er of Enbodi newthermerecsven ghemthd Gltar unfad is wivpyedi®ithout

perspect | ve 1101 v ehe ol the UL LEL LO208), it S
structure of the bl et doalhe doiaing, 100 4l iies, o ront | ace.
ear Tace of (ISR A B0l SR i 0hralh P 8L
LT, o0 51 00O TR LSRR RS AR
101. provided between each end in the circumferential direction of the
watertight section 3a and the still water surface WS.
At this point, although the water W dropped from the filter
main bady 21 may be collected in the watertight vessel, the amount
10 of the collected water is too small to immerse the non immersion
region 21b.
[0201]
The magnet 62 is fixed in the center in the circumferential
direction of the watertight section 3a of the first frame 31. If the
15 watertight sections 3a are not provided as in Embodiment 3, a
margin for attaching the magnet 62 on the frame 3 is small, but
when the magnet 62 is fixed on the watertight section 3a as in this
embodiment, the margin for attaching the magnet 62 is sufficiently
large for preventing the magnet 62 from falling off.
20 Furthermore, since the filter main body 21 isnotin a
complete disc shape, the appearance of the humidifier 1 may be
degraded if the non immersion region 21b is conspicuous, but since
the non immersion region 21b is covered with the watertight

sections 3a, the design of the humidifier 1 is improved.

25 [0202]



25 [ 02051 103 Wthin the housing 100, an air duct 104 is
fornmed along the front face. The air duct 104 is forned in a portion
upward froma substantially center of the housing 100 and is

comuni cated with an outlet port 102, that is, an air outlet port
formed on the upper face of 5 the housing 100. [0206]

Furthernore, a fan 5 is provided in a position opposing the air
cleaning filter 17 below the air duct 104. The fan 5 includes a fan
notor 51 and bl ades 52. The fan 5 introduces air through the 10
intake port 101 and sends the introduceggair to the air duct 104 by
rotating the bl ades 52. The air sent to the air duct 104 is bl own out
t hrough the outlet port 102. [0207] A water vessel 180 correspondi ng
to a water tankEméBégﬂhﬂﬁﬁwébly mounted in the hou5|ng 100 bet ween
the air cleaning filter 17 and the f The er vessel 18 |s a

vessel that is cabl e Espbodimenyeig @”@M{@ﬁﬁpﬁ Ve RETREUES O

has a | ength substa

rear faces of tﬂﬁesﬁﬁﬁlﬂa"lﬁlﬁ 'f@(}s aﬁgge%ﬁ’ ?)ES‘ lﬁﬁnl?gb'réhlo'{od%g Qﬁ{‘f“?‘#é?éand
cross-section ig.40, 31%(59569@5 tR Q%oﬁlp%glgix}gsﬂggﬁn & ur’f}gbeﬁﬁr?\?]cﬁpﬁ?& the

bott om of the hdusi ng a groove e “engage e water

vessel 180 | f rear
1 n% lﬁ%%d*ﬂ@éé &PMWhBér @guﬂsa fle Ef)sg& Iid

faces of the hou5| ng wat er vessel al ong the
groove 105. Mor go\fin (§ﬁﬁl&?%lﬂ%:}ﬂ?t\vﬂhﬁ\ﬁhtwaBerBEEth tdiRciicdRy,f ace

of the 25 housing 100, so that the water vessel 180 can be
hori zontal | y nboweder reserved in a bottom portion of a main body of the humidifier
is absorbed by a filter main body, air introduced from the room is
made to absorb moisture by allowing the air to pass through the
10 filter main body. Thereafter, the moistened air is sent to the room
for humidifying the room.
[0203]
FIG. 17 is a schematic cross-sectional side view of the
humidifier of Embodiment 6. FIGS. 18 and 19 are partially
15 perspective front views of the humidifier.
[0204]
The humidifier 1 includes a housing 100 corresponding to an
external structure of the humidifier 1. The housing 100 includes a
front face, a rear face, side faces, an upper face and a bottom face.
90 On the rear face of the housing 100, an intake port 101, that is, an
inlet for introducing external air is formed. An air cleaning filter
17 is attached on the intake port 101. The air cleaning filter 17
removes dust included in air in intreducing the air through the

intake port 101.
25  [0205]



104 al ong the groove 105 and taken out through the opening on the
side face of the housing 100. Thus, the water vessel 180 is renovably
nounted in the housing 100. [02081 5A tank attaching part 18c on
which a water feeding tank 19 is renovably provided from above is

di sposed at one end of the water vessel 180. The water feeding tank
19 is a box type tank capable of reserving water therein and feeds
water to the water vessel 180 by attaching it to the tank attaching
part 18c, so as to reserve a 10 substantipally constant anount of
water in the water vessel 180. [0209] A pair of arns 183
wor ki ng as supportinggpartﬁ are provided so as to gppose each ot her

on the both side facd¥ithin thecheysing AAPcan airdiat 184 1 fonmed glopgithe
Rt 5 A Pl
"ol udes ari mstPetantinllp SRt o e Briine 10g apd it cBainaedwithan | <
Knur | ing. oF oces oy ey PUR 400, ARGy S el RB. AR DSt
503 connect nelt BOSEREIOR, 10" RLb 305 to each other and are L

provided at intgppgls of approximtely 90 degrees. Due to the
connecting bars 303, a space 25 is fornmed between the rim 301 and the

hub 302. A filter maipnrBednore, a fan 5 is provided in a position opposing the

air cleaning filter 17 below the air duct 104, The fan 5 includes a
fan motor 51 and blades 52. The fan 5 introduces air through the

10 intake port 101 and sends the introduced air to the air duct 104 by
rotating the blades 52. The air sent to the air duct 104 is blown out
through the outlet port 102.
[0207]

A water vessel 180 corresponding to a water tank is

15 removably mounted in the housing 100 between the air cleaning
filter 17 and the fan 5. The water vessel 180 is a vessel that is cable
of reserving a predetermined amount of water, has a length
substantially the same as the length of the front and rear faces of
the housing 100, has an opened upper face and has a cross-section in

20 substantially a bowl shape. Furthermore, on the bottom of the
housing 100, a groove 105 to be engaged with the water vessel 180 is
formed to extend horizontally along the front and rear faces of the
housing 100. The water vessel 180 is slidable along the groove 105.
Moreover, an opening not shown is formed on the side face of the

25 housing 100, so that the water vessel 180 can be horizontally moved



105 24 is held in the space. The filter main body 24 is nade of a
material having a water absorbability such as a polystyrene foam The
filter main body 24 is rotated together with the rotati on drum 300.
The rotation drum 300 al so works as a frane-shaped hol der 5 for
holding the filter main body 24, and a filter unit 2 of the

hum difier 1 is conposed of the filter main body 24 and the rotation
drum 300 holding the filter main body 24, [0211] The rotation drum
300 is renovably attached to the arns 183 10 by fitting the rotation
shaft 304 in the notches of the arns 1830#ir om above. Al so, the
rotation drum 300 and the arns 183 are designed so that a | ower
portion of the rqtation drum 300 can, be slightl

y .away f_romtge l%gttom
of the water vesdene thyostapen l9hand stkan o dransinthe erendng R ABESKS t he
183. Thus, I ii fth ilt i body 24 ld b
fherotai i on dr dRiesgoedbuE DEG Pie i vFEsoroed A Ry ©
vessel 180. The ‘ﬁg&f%?%tﬂéﬂ%ﬁﬁg 1%[ ding the filter main body 24 is
e en

rotatable, and t ire circunrerence of the filter main body 24 is
successively impgsggd in the water reserved in the water vessel 180
t hrough the rotation, so as to 20 noisten the entire filter main body

24. Under thiss condi t A@ink aithcliagTRst 18 Suighich PaatéoRe@ngtthekblis er
mai n body 24 having absorbed the water, so that the air can absorb

moi sture. [0212]rembeébKoneridieddtom abbee taolisposed ad bumedddfitke wabmvabl e
fromthe housing 100 by noving vertically to the rotation shaft 304
in the horizont alesshlrl@0t i The fradar fdedirg thakf tis solhoxt fypeltoukicapatleof as
illustrated in FIGS. 18 and 19. It is noted that FIG 18 illustrates
a front view of reprvingiwatirigersingmddhednwatesttathe watenivesee! Hotby

mounted. FIG 19 il ustratgfl a front view of éhe housi ng i n which the
rotation drum it & toAhg dank piackingiRash 18¢. 9728030 TRERTNEAd in t he

nousL g 100 e SLRRESEA ReLGEn e Sl SErLnR LU LLer Isgg the
through the air [0209]

A pair of arms 183 working as supporting parts are provided
so as to oppose each other on the both side faces in the lengthwise
direction of the water vessel 180. Kach of the pair of arms 183 is in

15 asubstantially triangle shape having a U-shaped notch 83 on the
apex. Arotation drum 300 is fit in the notch 83.
[0210]
The rotation drum 300 includes a rim 301, a hub 302 and
connecting bars 303. The rim 301 is a ring-shaped body made of
20 synthetic resin and applied with the knurling processing. The hub
302 is positioned in the center of the rim 301 and has a protruding
rotation shaft 304. The connecting bars 303 connect the rim 301
and the hub 302 to each other and are provided at intervals of
approximately 90 degrees. Due to the connecting bars 303, a space

25 is formed between the rim 301 and the hub 302. A filter main body



10 cleaning filter 17 can pass through the filter main body 24.

[ 02131 In the housing 100, a rotation drive mechani sm 400 for
rotatively driving the rotation drum 300 is provided substantially
vertically above the rotation drum 300 nounted in the housing 100. 15
FIG 20(a) is a front view of the rotation drive nmechani sm 400 when
the rotation drum 300 is not nounted in the housing 100. FIG 20(b)
is afront view of the rotation drive nechani sm 400 when the rotation
drumis nounted in the housing 100. [0214] 20The rotation drive
mechani sm 400 i ncl udes a pl ate-shaped bags 410. The base 410 is fixed
on the housing 100 in a position opposing the air cleaning filter 17

above the rotation Adrl not or 42 S flxed n a face
of the base 410 %@%Eglﬁb&ﬁgsﬂaﬁ% a é&ﬁ}%@bpg}’?érls Wd(* Pch face
is hereinafter referr

7 t
120 has 2 mior ST Pab e ut %h%‘élfw M BB ap R R P o

on the front 5 fIRcist FRaf AR 54 1S R4RAYHIR: Bifh St B °CT
end through whi alyof NanEabRlGH it 850 bl Wird i HRRRLSIA24 Hotdrudi ng

fromthe front face the e 410 is Inserte not her end
(hereinafter g effer hedidOtIRsHik&EmadB6d L4 )arnild Btk @ditar otind t he not or

shaft so as to swing by using the notor shaft as a ful crum 10[0216]
humidifier 1 is composed of the filter main body 24 and the rotation
drum 300 holding the filter main body 24.

[0211]
The rotation drum 300 is removably attached to the arms 183
10 by fitting the rotation shaft 304 in the notches of the arms 183 from
above. Also, the rotation drum 300 and the arms 183 are designed
so that a lower portion of the rotation drum 300 can be slightly away
from the bottom of the water vessel 180 when the rotation drum 300
is attached to the arms 183. Thus, a lower portion of the filter main
15 hbody 24 held by the rotation drum 300 is immersed in water
reserved in the water vessel 180. The rotation drum 300 holding
the filter main body 24 is rotatable, and the entire circumference of
the filter main body 24 is successively immersed in the water
reserved in the water vessel 180 through the rotation, so as to
20 moisten the entire filter main body 24. Under this condition, air
passes through a portion of the filter main body 24 having absorbed
the water, so that the air can absorb moisture.
[0212]
The arms 183 supporting the rotation drum 300 as described

25 above are provided on the water vessel 180 horizontally moved.



Mor eover, a spring bearing 411 is provided on the front face of the
base 410 in a position above the supporting plate 430. A spring 460
is disposed in a shrunk state between the spring bearing 411 and the
| ower end of the supporting plate 430. The spring 460 15 applies a
downward pressure to the supporting plate 430. The supporting plate
430 i s swung, against the pressure applied by the spring 460, by a
predeterm ned angle by using, as a fulcrum its end through which the
notor shaft of the driving notor 420 is inserted. [0217] 20In

addi tion, a guide 470 to be engaged w thoghe | ower end of the
supporting plate 430 to be swng is provided on the front face of the
base 410. The guide 470 prevents the positional shift of the
supporting pl at écauingly] thejrotationsdiungi3AQ is fnaeble froggthe housingrhe

rotation drive hani sm 400 further . inc]udes _ a.d and
aroller part 45@8 bT’HEO‘GPg\FeﬁBCﬂ awtb&GOT%I%%}?éﬁé@X qglléprﬁoﬂi‘t f the

he.suppor ti ng TEEBON SR R e ey P8 HPU s 100 S Mir e Rk b
the rotation of hn'%d”fdlééorlt%ﬁ{nfed thgg%‘?dgh 18 llustralt H%%?FJH?%&W

roller part 4507 saro I's axiall'y supported 1n the

vicinity of rsheHoqwglﬁwhmthama%ﬁ%hm rﬁ@ﬁ&ﬁ%@ e, 1l ler 451

i s made of rubber has an outer 10 circu rential face subjected

to the knurling ﬂ_mﬁgt@@@@lan.@onw@@_,of&h@hr:@élhgﬁnp.aﬁ&h #eOrdtRtibydesmas gear
(not shown) coaxially rotating with the roller 451 and engaged with

the driving geameidfied! nAlsdoGhefdtatidnedpear300snonviedad the hbusingdo
cover 452. The gear is rotated in accordance with the rotation of the
driving gear 4403 dispossl bedweendhe airsledreng Gdbeir 417 arol therfan$ias
illustrated in FIG. 17, so that the air having passed through the air
10 cleaning filter 17 can pass through the filter main body 24.
[0213]
In the housing 100, a rotation drive mechanism 400 for
rotatively driving the rotation drum 300 is provided substantially
vertically above the rotation drum 300 mounted in the housing 100.
15 FIG. 20(a) is a front view of the rotation drive mechanism 400 when
the rotation drum 300 is not mounted in the housing 100. FIG.
20(b) is a front view of the rotation drive mechanism 400 when the
rotation drum is mounted in the housing 100.
[0214]
20 The rotation drive mechanism 400 includes a plate-shaped
base 410. The base 410 is fixed on the housing 100 in a position
opposing the air cleaning filter 17 above the rotation drum 300. A
driving motor 420 is fixed on a face of the base 410 not opposing the

air cleaning filter 17 {which face is hereinafter referred to as the rear



[ 0220] Since the driving gear 440 is fit in the notor shaft of
the driving notor 420 and the roller part 450 is attached to the
supporting plate 430 swng around the notor shaft, even when the 20
supporting plate 430 is swng by using the notor shaft of the driving
notor 420 as a fulcrum the engagenent between the driving notor 420
and the gear of the roller part 450 is kept so as to nmake the roller
451 rotatable. [0221] 109 In the rotation drive nmechani sm 400
havi ng the af orenentioned structure, when the rotation drum 300 not
mounted in the housing 100 is horizontakhy noved close to the roller
451, the | owernost portion of the roller 451 cones into contact with
the 5 uppernost portion of the rotation drum 300 as illustrated in
FIG 18. Furt hefans).e, ThhdriviteemotiraA%0dmsdr met@uhaifts(neb ghowd) i n t he
housi ng 100, the rotatiaon drive mechani sm 400 is disposed so that the
rotation shaft @rotrndnedpevendibe frong fagectthe hasohlGhaft of the
rotation drun1388 ﬂﬁunted in the housing are positioned on
substantially 1 ¢ sane vertical line as illustrated in FIG 19.

housi hg 100, ?EZO? ot dntihetaPerky b Pl 5B 7 %Cpfrﬁ%%‘*‘é”a%%%h‘eg}:éﬂ?m 0
. | | O n
1 ve. mechantsmAUe T Hheace tRE ¢ ot Ak g g tetlhas el At Sikt!

horizontal |y novageh 8 atd0sHB B fHR&1HRhE AotdP 120/ BYREddRBdrdAYRe t he
rotation shaft of the rotation drum 300 positioned on substantially

the same verti c@iontifie efxhebase alaid DRegbabhdHastdiwthed drl 451. In
this case, the roller 451 and the rotation drum 300 are
(hereinafter referred to as the lower end) supported around the
motor shaft so as to swing by using the motor shaft as a fulcrum.

10 [0216]

Moreover, a spring bearing 411 is provided on the front face of
the base 410 in a position above the supporting plate 430. A spring
460 is disposed in a shrunk state between the spring bearing 411
and the lower end of the supporting plate 430. The spring 460

15 applies a downward pressure to the supporting plate 430. The
supporting plate 430 is swung, against the pressure applied by the
spring 460, by a predetermined angle by using, as a fulcrum, its end
through which the motor shaft of the driving motor 420 is inserted.
[0217]

20 In addition, a guide 470 to be engaged with the lower end of
the supporting plate 430 to be swung is provided on the front face of
the base 410. The guide 470 prevents the positional shift of the
supporting plate 430 while it is swinging.

[0218]



20 strongly in contact with each other owing to the elastic force of
the spring 460. Therefore, when the notor shaft of the driving notor
420 of the rotation drive nechanism400 is rotated, the driving gear
440 is rotated, so as to also rotate the gear of the roller part 450
and the roller 451. Oning to the rotation of the roller 451, the
rotation 25 drum 300 is also rotated. 110 [0223] As descri bed
above, the rotation drum 300 and the roller 451 for rotating the
rotation drum 300 are not directly connected to each other but in
contact with each other on their outer ¢ogcunferential 5 faces, and
therefore, in nmounting the rotation drum 300 in the housing 100, the
rotation drum 300 can_ _be easi

b i h ||
451, so as to rotate }f?emft%ftl%‘?xfllﬁlﬁggllﬂjg tgi‘ﬁ%? iﬁ@%\;&}-e&ﬂhéqsﬁg Ig‘émegr
hum di fi 1 havi b -d ibed 10 str.uct t,i
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rotation drum 3@Qe hgscPd iREHEEHE Quﬁﬁb%tiﬁgﬁat%&i%oaﬂd‘hb*ﬁiﬁﬁ%%&#’%ﬁ‘gﬁ'

180 reserves water. VWen the rotation m 300 is nounted’i

housi ng 100, 5t heotagédih@ngHtHrefd@ionofitRe 6BbREHaft,ON a portion of its
outer circunferential face positioned substantially vertically above,

with the roller [@3B]of the rotation drive nmechanism 400 for rotating
20 the rotation drum 300. Wien the humdifier 1 is driven under this
condition, the drivi dfpriermorg2theofoliehpartodil inghidésiavmsllerdhhaindns 400
and the fan 5 are driven.
axially supported in the vicinity of the lower end of the supporting
plate 430. The roller 451 is made of rubber and has an outer
10 circumferential face subjected to the knurling processing. Also, the
roller part 450 includes a gear (not shown) coaxially rotating with
the roller 451 and engaged with the driving gear 440. In FIG. 20,
the gear is covered with a gear cover 452. The gear is rotated in
accordance with the rotation of the driving gear 440, so as to rotate
15 the coaxial roller 451.
[0220]
Since the driving gear 440 is fit in the motor shaft of the
driving motor 420 and the roller part 450 is attached to the
supporting plate 430 swung around the motor shaft, even when the
20 supporting plate 430 is swung by using the motor shaft of the
driving motor 420 as a fulerum, the engagement between the driving
motor 420 and the gear of the roller part 450 is kept s0 as to make
the roller 451 rotatable.

[0221]



[0226] 111 440, and the gear and the roller 451 of the roller part
450 are rotated. Then, the rotation drum 300 in rotative contact with
the roller 451 is rotated. Wien the rotation drum 300 is rotated, the
filter main body 24 held by the rotation drum 300 is al so rotated.
The filter 5 main body 24 has the |ower portion imersed in the water
reserved in the water vessel 180 and hence is rotated while absorbing
the water reserved in the water vessel 180. [0227] Furthernore, when
the fan 5 is driven, air is introduced 10 through the intake port 101
and passes through the air cleaning filtijgp 17 and the filter main
body 24 having absorbed the water. The air absorbs noisture while
passing through the filter main body 24 having absorbed the water.
Then, the thus noi st eicdedaotaticn daye meshapisnad@ Bavingtba and bl own

out through the qutlet 102. As ? 15 result, the nfon1is hum di fi ed.
[ 0228] aforementioned structure, when the rotation drum 300 not mounte

in the housing 100 is horizontally moved close to the roller 451, the
lowermost portion of the roller 451 comes into contact with the

5 uppermost portion of the rotation drum 300 as illustrated in FIG. 18.
Furthermore, when the rotation drum 300 is mounted in the housing
100, the rotation drive mechanism 400 is disposed so that the
rotation shaft of the roller 451 and the rotation shaft of the rotation
drum 300 mounted in the housing are positioned on substantially

10 the same vertical line as illustrated in FIG. 19.

[0222]

Accordingly, in mounting the rotation drum 300 in the
housing 100, the rotation drum 300 is horizontally moved to come
into contact with the lower portion of the roller 451 of the rotation

15 drive mechanism 400. Then, the rotation drum 300 is further
horizontally moved, so as to push the roller 451 upward and have
the rotation shaft of the rotation drum 300 positioned on
substantially the same vertical line as the rotation shaft of the roller
451. In this case, the roller 451 and the rotation drum 300 are

20 strongly in contact with each other owing to the elastic force of the
spring 460. Therefore, when the motor shaft of the driving motor
420 of the rotation drive mechanism 400 is rotated, the driving gear
440 is rotated, so as to also rotate the gear of the roller part 450 and
the roller 451. Owing to the rotation of the roller 451, the rotation

25 drum 300 is also rotated.



I ncidentally, since the rotation drum 300 is imersed in the water
reserved in the water vessel 180, its outer circunferential face
becones slippery due to the water, but the outer circunferential face
20 of the rotation drum 300 and/or the roller 451 is subjected to the
knurling processing, so as to reduce slip on the contact face between
the rotation drum 300 and the roller 451 and to stably rotate. [0229]
Furthernore, in taking the rotation drum 300 out of the 25 housing
100, the water vessel 180 is horizontally noved. In this 112 case,
since the water vessel 180 is provided pwgh the arnms 183 for
supporting the rotation drum 300, the rotation drum 300 is

hori zontal |y nnyed3$ogether with the water vessel 180. Thereafter,
since the rotat ¥23drum 300 i s di sposed on substantially the sane 5
vertical line with and {n gpn t with the rqller_451 of the rotation
drive mechani sm 400, Afeor b Aot mrospaon rvanastiand s soiiee 455! | or
451 in contact hor i zont al |y .novi ng...Thus, e rogtation drum 300
can be taken ou?aéorlog”itﬂég }beugqt%l@oriéﬁm?ld%)@aﬁgp erﬁcﬁ%go%efcé?c[ &b"sasc |
180 supporting i hth . rig.:183. . . I i.on
drum 300 can bebé%%%dﬁpg%%cﬁé&a%ﬁ%ﬁgg 6@%&%1%8}1%? Eéér]c [ f%)ltéar%hﬁgi n

body 24 hel dsbyfg.{és 415 er o 8 B AR AP RGN BRAR BRI inGheaned for

t he mai ntenance. [0230] Mbdreover, 1 n nounting t rotation drum 300

in the housing houdi@ 100DNEhd RiAiéR Arsth BOIAR HeSeadtll dbecht! 19 cbigﬁdcarrrs

183, and the water vessel 180 is horizontally noved so as to be
nmounted i n the ketlsiliagrolled 45The d0foaiotate tHe wofadidn drainhB00zont al |y
noved together with the water vessel 180 and cones into contact with
the |ower porti 8224 the roller 451 of the rotation drive mechani sm
400. Then, 20 when the rotation drum 300 is further horizontally

noved, it pushes the Nejt! axthedmumidifier] hawingtihe abhee-desatliedn shaft of

the rotation_drum 300 can be positioned on substantially the sane
vertical |iA8 astrughure, an operation for mounting/lunmounting the rotation drum

300 in the housing 100 and an operation performed in using the
humidifier 1 will be described.
[0225]
The humidifier 1 is placed in an operable state when the
15 rotation drum 300 is attached to the arms 183 and the water vessel
180 reserves water. When the rotation drum 300 is mounted in the
housing 100, the rotation drum 300 is in contact, on a portion of its
outer circumferential face positioned substantially vertically above,
with the roller 451 of the rotation drive mechanism 400 for rotating
20 the rotation drum 300. When the humidifier 1 is driven under this
condition, the driving motor 420 of the rotation drive mechanism 400
and the fan 5 are driven.
[0226]
The motor shaft is rotated by driving the driving motor 420 of

25  the rotation drive mechanism 400. Accordingly, the driving gear



rotation shaft of the roller 451. Thus, the rotation drum 300 is
placed in a rotatable state in rotative contact with the roller 451
for 113 rotating the rotation drum 300. Under this condition, the
hum di fier 1 beconmes usable. [0231] As described so far, in the

hum difier 1 of Enmbodinment 6, the 5 rotation drum 300 for hol ding the
filter main body 24 is in contact with the roller 451 of the rotation
drive nmechanism400 in its outer circunferential face, and hence,
when the roller 451 is rotatively driven, the turning force is
transmtted for rotating the rotation drfgm 300. In other words, since
the rotation drum 300 is not 10 directly connected to the roller 451,

the rotation dru 300d n be easjly ttachglre vedtofromthe
rol l er 451. [0234f:an eg?:%m thegioger ¢pkot deaeHenpart AnOase rptated.

d, h he..h
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the rotation sh tﬁq S t i on
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above, and hence,,dl,ba Kt 8lit88 raiIRAnt 86h Re.1bs PMghdd. | rm ﬁm?élat' ve
contact with the roller 451 even when the rotation drum 3

mounted in the ZRakousy i RO lblves bbin POSkidedrialths Iwétbr réseww
hori zontal direction. [0233]

in the water vessel 180 and hence is rotated while absorbing the

water reserved in the water vessel 180.
[0227]
Furthermore, when the fan 5 is driven, air is introduced
10  through the intake port 101 and passes through the air cleaning
filter 17 and the filter main body 24 having absorbed the water.
The air absorbs moisture while passing through the filter main body
24 having absorbed the water. Then, the thus moistened air is sent
to the aid duct 104 and blown out through the outlet 102. Asa
15 result, the room is humidified.
[0228]

Incidentally, since the rotation drum 300 is immersed in the
water reserved in the water vessel 180, its outer circumferential face
becomes slippery due to the water, but the outer circumferential face

20 of the rotation drum 300 and/or the roller 451 is subjected to the
knurling processing, so as to reduce slip on the contact face between
the rotation drum 300 and the roller 451 and to stably rotate.

[0229]
Furthermore, in taking the rotation drum 300 out of the

25 housing 100, the water vessel 180 is horizontally moved. In this



Furthernore, since the roller 451 is positioned substantially
directly above the rotation drum 300, the pressure of the roller 451
to the rotation drum 300 is applied substantially directly downward,
25 and therefore, the roller 451 can apply the pressure unifornmy to
the 114 rotation drum 300. As a result, the roller 451 can transfer
a stable turning force to the rotation drum 300 so as to stably
rotate the rotation drum 300. [0234] 5Moreover, since the outer
circunferential face of the rotation drum 300 is subjected to the
knurling processing, slip on the roller 451 in contact can be
reduced, so as to definitely rotate theldBtati on drum 300. In
addition, since the rotation drive nechanisn1400 S disposed

EESFES“L;Z‘L' ! et %fwat?wvﬁwie?%faéa‘%ﬁé@?s“a%%i‘ e Sane P
rotation drum 30 8&% gh‘i’mt% El?etl""ttgf?nﬁ” ve%db‘e%ham sm

400, resulting |n rev e of the'Tto € Wechani sm
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drive structure e present 1hvention 1s appli 0 the ifier
in Enbodi ment 6 éﬂ@@%b%gaﬁ&paﬁmIsbon@aﬁasééd's&b&&stéﬂﬁaﬂy %ﬁ@éﬁ:ﬁ@e
humdifier, to an air cleaner which an air cleaning filter is

aut omat i cal | 73] C|\%@ﬁ&ﬂ-11ddﬁwﬁh@hm d@htact with the roller 451 of the rotation
drive mechanism 400, the rotation drum 300 is removed from the
roller 451 in contact by horizontally moving. Thus, the rotation
drum 300 can be taken out of the housing 100 together with the
water vessel 180 supporting it with the arms 183. As a result, the
10 rotation drum 300 can be removed from the arms 183, so that the
filter main body 24 held by the rotation drum 300 can be exchanged
or cleaned for the maintenance.
[0230]
Moreover, in mounting the rotation drum 300 in the housing
15 100, the rotation drum 300 is attached to the arms 183, and the
water vessel 180 is horizontally moved so as to be mounted in the
housing 100. The rotation drum 300 is horizontally moved together
with the water vessel 180 and comes into contact with the lower
portion of the roller 451 of the rotation drive mechanism 400. Then,
20 when the rotation drum 300 is further horizontally moved, it pushes
the roller 451 upward, so that the rotation shaft of the rotation drum
300 can be positioned on substantially the same vertical line as the
rotation shaft of the roller 451. Thus, the rotation drum 300 is

placed in a rotatable state in rotative contact with the roller 451 for



cleaner, the air cleaning filter is rotated so as to shake off dust
20 having adhered onto the air cleaning filter or to brush off the
dust with a brush brought into contact with the air cleaning filter.
In this case, the air cleaning filter is held by a renovable rotation
drumas in the aforementioned structure. Wien the air cleaning filter
is seriously dusty, the rotation drumis taken out of the housing as
25 descri bed above for the maintenance of the filter main body. 115
[ 0236] Mor eover, the structure of the rotation drive nmechani sm
400 for rotating the rotation drum 300 ijggnot limted to that
described in Enbodi nent 6 above. For exanple, although the | owernost
5 portion of the roller 451 is disposed bel ow t he uppernost portion
of the rotation r@tatinsEe weaherdram 300 knder thisxopditigne thewer nost
portion of the roller. 451 may be on.the sane horizontal line as the
upper nost porti Jﬁ%ﬁ‘ﬁ%%bﬁ‘f%‘?soﬁsaﬁﬁl%m 300 instead. Also, although
the rotation dru[gggﬂo is attached to the arns 183 and the arns 183 10
are renovably pr ed in the housing 100, the rotation drum 300

al one nmay be renovabl %S 2%%%1 ‘a%oifﬂr,tiﬁ‘%?ﬁﬂﬂﬁﬁﬂﬂielgoof ]%Qgg(ﬁ%lggﬁ 6, the

Al though the preferre Iments’o e I'nvention have |
speci fi cal I'y glesgtdtafdasn 580 fof REldstd HE flt&SmallBoBPEA & inQdataRd 15

the like may be appropriately nodified and the invention is not
limted to the atiehehersllener ethedbimivhsdrive mechanism 400 in its outer
circumferential face, and hence, when the roller 451 is rotatively
driven, the turning force is transmitted for rotating the rotation
drum 300. In other words, since the rotation drum 300 is not
10 directly connected to the roller 451, the rotation drum 300 can be
easily attached/removed to/from the roller 451.
[0232]
Furthermore, the rotation drum 300 is mounted, through the
horizontal movement, in the housing 100 so as to have its rotation
15 shaft positioned substantially vertically below the rotation shaft of
the roller 451. In other words, the rotation drum 300 is in contact
with the roller 451 in the portion directly above, and hence, the
rotation drum 300 can be brought into rotative contact with the
roller 451 even when the rotation drum 300 is mounted in the
20 housing 100 with slight positional shift in the horizontal direction.
[0233]
Furthermore, since the roller 451 is positioned substantially
directly above the rotation drum 300, the pressure of the roller 451
to the rotation drum 300 is applied substantially directly downward,

25  and therefore, the roller 451 can apply the pressure uniformly to the



116 CLAIMS: 1. A hum difier conprising: a di sc- shaped
filter unit having a water absorbability and air 5 perneability:

a rotation drive nechanismfor rotating the filter unit in a
circunferential direction; a water tank for reserving water; and

a fan for causing air to pass through the filter unit in a 10
direction crossing the filter unit, wherein the filter unit is
di sposed in a vertical orientation in such a manner that a part of a
circunferential portion of the filter unit is inrersible in the water
reserved in the water tank, the filter gyt has an absorptive region
t hat absorbs water 15 when i mersed and a non absorptive region that
does not absorb water even when i mersed arranged adjacent to each
other in the cirdabPardenm 300.diAse repit, the roller 4%ecam frepsfenpistable

i ncludes a disc-shaped filter main body having a water absorbpability

and air per meabPPiTHYE Forge 1o Hes Frtatipn drivg 30059 arde skabklurotate dheabi ity

for holding the filter, mai ody, and the hol der has a

wat er - conduct i oﬁOtﬁ‘bf’B drypo S%ﬁrsrsi ng the filter main body

correspondi ngly AL ﬁhe absorptive region and has a waterti ght section
for preventing {nne sion of the filter main body correspondingly to

the non absogptive r@@iRBver since the outer circumferential face of the rotation
drum 300 is subjected to the knurling processing, slip on the roller
451 in contact can be reduced, so as to definitely rotate the rotation
drum 300. In addition, since the rotation drive mechanism 400 is
disposed substantially directly ahove the rotation drum 300, the

10 water having been reserved in the water vessel 180 and adhered to
the rotation drum 300 does not drop onto the rotation drive
mechanism 400, resulting in preventing damage of the rotation
drive mechanism 400 otherwise caused by the water.

[0235]

15 Although the rotation drive structure of the present
invention is applied to the humidifier in Embodiment 6 described
above, it is applicable, apart from the humidifier, to an air cleaner in
which an air cleaning filter is automatically cleaned. In such an air
cleaner, the air cleaning filter is rotated so as to shake off dust

20 having- adhered onto the air cleaning filter or to brush off the dust
with a brush brought into contact with the air cleaning filter. In
this case, the air cleaning filter is held by a removable rotation drum
as in the aforementioned structure. When the air cleaning filter is
seriously dusty, the rotation drum is taken out of the housing as

25 described above for the maintenance of the filter main body.



117 2. The hum difier according to claim1, further conprising:

a detection target provided on the filter unit and a detector fixed
to face a rotation position of the detection target for detecting
approach/ departure of the detection target; and 5rotation control
means for stopping an operation of the rotation drive mechani sm on
the basis of a detection result obtained by the detector in order to
stop the filter unit in a state where the non absorptive region is
imersed in the water reserved in the water tank. 10 3. The
hum di fier according to claim2, whereinlghe detector includes a |ead
switch, the detection target includes a nmagnet, and t he
rotation control ns stops the operation of the rotation 15 drive
mechani sm on théogggis of an on/off state of the lead switch. 4. The

humi di f | di fclai 3. wherein the f,
anit 1S otatanl o o QUREEACH gbg pRuRblf e Ene rordoign APNG By hebdiin ok
horizontal orieqaldionBtAL tdkRE dLAMBePldhdiaffiRed % Alat dScdibdd &

uni t,
Embodiment 6 above. For example, although the lowermost

5 portion of the roller 451 is disposed below the uppermost portion of
the rotation drum 300 mounted in the housing 100, the lowermost
portion of the roller 451 may be on the same horizontal line as the
uppermost portion of the rotation drum 300 instead. Also, although
the rotation drum 300 is attached to the arms 183 and the arms 183

10 are removably provided in the housing 100, the rotation drum 300
alone may be removably provided in the housing 100.
[0237]
Although the preferred embodiments of the invention have
been specifically described so far, the structures, the operations and
15 the like may be appropriately modified and the invention is not

limited to the aforementioned embodiments.



a one end of the rotation shaft part has a different dianeter froma
di anmeter of the other end. of the rotation shaft part, and the
hum di fier further conprises two bearings with di nensions
corresponding to the dianmeters of the one end and the 25 other end.
for respectively rotatably supporting the one end. and the 118 other

end. 5. A disc-shaped filter nnjfg having a water absorbability a
air perneability, 6wherein the filter unit is rotatable around a
rotation shaf .protruding fromboth faces of the filter unit,
the filter unt )ri ses an absorptive region that absorbs water

when i nmersed and a non-absorptive region that does not absorb water
even when i nmmersed arranged adjacent to each oth, 10 in a
circunferential di Rectd Rfim;difier dod€orfik r unit conprises a
di sc-shaped filter &na?éirlgg%lé?%gvi ng la ivr\fagfer absorbability and air
perneability and aahiib¢lehapad filgraniiohawbt@n whserdhabibalility and air
hol ding the filter main body, and

5 permeability;

a rotation drive mechanism for rotating the filter unitin a
circumferential direction;
a water tank for reserving water; and
a fan for causing air to pass through the filter unit in a
10  direction crossing the filter unit,
wherein the filter unit is disposed in a vexrtical orientation in
such a manner that a part of a circumferential portion of the filter
unit is immersible in the water reserved in the water tank,
the filter unit has an absorptive region that absorbs water
15 when imm;arsed and a non absorptive region that does not absorb
water even when immersed arranged adjacent to each other in the
circumferential direction,
the filter unit includes a disc-shaped filter main body having
a water absorbability and air permeability and a holder having a
20 non water absorbability for holding the filter main body, and
the holder has a water-conduction hole for immersing the
filter main body correspondingly to the absorptive region and has a
watertight section for preventing immersion of the filter main body
correspondingly to the non absorptive region.

25



15t he hol der has a water-conduction hole for inrersing the filter
mai n body correspondingly to the absorptive region and has watertight
section for preventing imersion of the filter main boc
correspondingly to the non absorptive region.

117

2. The humidifier according to claim 1, further comprising:

a detection target provided on the filter unit and a detector
fixed to face a rotation position of the detection target for detecting
approach/departure of the detection target; and

5 rotation control means for stopping an operation of the
rotation drive mechanism on the basis of a detection result obtained
by the detector in order to stop the filter unit in a state where the
non absorptive region is immersed in the water reserved in the
water tank.
10

8. The humidifier according to claim 2,

wherein the detector includes a lead switch,

the detection target includes a magnet, and

the rotation control means stops the operation of the rotation

16 drive mechanism on the basis of an on/off state of the lead switch.

4, The humidifier according to any one of claims 1 to 3,

wherein the filter unit is rotatable around a rotation shaft
part disposed in a horizontal orientation protruding from both faces

20  of the filter unit,

a one end of the rotation shaft part has a different diameter
from a diameter of the other end of the rotation shaft part, and

the humidifier further comprises two bearings with
dimensions corresponding to the diameters of the one end and the

25 other end for respectively rotatably supporting the one end and the



10

16

118

other end.

5. Adiscshaped filter unit having a water absorbability s
air permeability,

wherein the filter unit is rotatable around a rotation shaft
part protruding from both faces of the filter unit,

the filter unit comprises an absorptive region that absorbs
water when immersed and a non-absorptive region that does not
absorb water even when immersed arranged adjacent to each oth
in a circumferential direction,

the filter unit comprises a disc-shaped filter main body
having a water absorbability and air permeability and a holder
having a non water absorbability for holding the filter main body,
and

the holder has a water-conduction hole for immersing the
filter main body correspondingly to the absorptive region and has
watertight section for preventing immersion of the filter main bo

correspondingly to the non absorptive region.



