1 SPECI FI CATION HUM DI FI ER, FILTER UNIT AND ROTATI ON DRI VE STRUCTURE 5
TECHNI CAL FI ELD [oool] The present invention relates to a vaporizing type
hum di fier including a disc-shaped filter unit, the filter unit included in
the humdifier and a rotation drive strukcture 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

humi difier includes a filter havi "gPECERIEATHOMr bability and air
permeability, and air of the outside of the humdifier (for exanple, a room
where the hum di f i HUMIDIFIER) FILTER BNIT AND RO TAMIONMBRIVE absor bed
water, so as to transpire the water having been absorbed by the filter and
to send air including the 20 transpigERUWIEIRENanel y, noistened air) to the
outside of the humdifier (see Patent Docunments 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 holder for holding the filter main

ib(rjld\%/\ét Ief gp gﬁmlﬁhﬁﬁw ]teﬁngl e, a 25 cylinder or a disc, and is inmersed

for absorbing the water. Furthernore, in
order to effi[ﬁioﬁrﬁly absorb
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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 rectangle, a

25 cylinder or a disc, and 1s immersed in water or sprayed with water



water in the whole filter and/or in order to swtch the filter between an

I mrersion state and a non-inmersion state, the filter nmay be rotatably
provided. 5 [0003] First, a humdifier in which a disc-shaped filter
provided in a vertical orientation is rotated for efficiently absorbing
water in the whole filter (specifically, a humdifier as one disclosed in
Patent Docunent 1) will be described. 102[ 0004] Such a humdifier includes
a water tank for reserving water, and a filter of the humdifier is
provided in a vertical orientation wth a part of a circunferential portion

t hereof i mrerfgdibisorbehgihewhbérm thertdirgioredn dide2tol dfffeferidyallal in
the circunferential 15 direction around a rotation shaft part disposed in a

horizontal — Oia®8t #h itAE @ﬁgg@ﬂ@ﬂ&%ﬁd/gétintd}ﬂee%t itgh fHefi{tel it webH ough
the rotation in the circunferentia Irection, the tilter 1s continuously

up Trom the | narsBrylth e BEaRon Tintlerioh BaE0tht BeBhRbS o ore. o

the water diffuyses fll over the filter. As a result, the filter efficiently
absor bs wat erro&?g?gﬂpr‘ft fermore, when air is sent to one face side of the

filter h%\;i nﬁ}(ﬁ%s]orbed water, the air passing through the filter absorbs
noi st ur e, “and thus noistened air is sent to the outside of the 25
hum difier. 3 [00051 ] ) )

First, a humidifier in which a disc-shaped filter provided in a

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.



Next, a humdifier in which a rectangular filter provided in a vertical
orientation is rotated for switching the filter between an inmmersion state
and a non-imersion state (specifically, a 5 humdifier as one disclosed in
Pat ent Docunent 3) will be described. Such a hum difier includes a rotation
mechanismfor rotating the filter around a rotation shaft part disposed in
a horizontal orientation extending along3the filter. Wien hunmidification is
performed, the filter is provided in a vertical orientation with its 10

| ower end irmﬁgsed in water within a water tank, and when the

huni di fi cati of)@@Blnot performed, the rotation mechanismpulls up the filter
fromthe water by rotating it until the filter is placed in a horizontal
orientation. Wien t Nextj htlenmidifped 1redvhiphfa secttangrular dilter provisledrired up
and does not absorb water any nore, and therefore, air 15 comng into

contact w th yBetital selendationn@trcthsed forBivetchifig thleORREr Udatkidesihar | y when
a filter is used for a long period of tine, water-soluble inpurities

(narel y, - scal ainesiioh dat6ahd #Hd inniBAeR e (ARldidegiiny the water

absorbed by the filter are deposited an hered “ont o ilter, which

cauces & B OGRS 5 INE0R0T M) Morlmblf 4] W) bel ded5ares,
i i 26 aghesi on of vehch haihi BERT3Relie0,8 TG BOTMERNRRIST OF JOLRETE aced
in the non-i rsi,on 4 state, the filter can_be easily dried up, which
prevents gr Ome gjl(lter around a rotation shaft part disposed in"a horizonta
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 1s 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 1s 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 1s not performed, namely, when the filter is not used,
however, the filter is placed in the non-immersion state, so as to
minimize adhesion of such scales.

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



nol d. [Patent Docunent 11 Japanese Utility Mdel Application Laid-Open No.
54-172568 (1979) 5 [Patent Docunent 21 Japanese Patent Application
Lai d- Open No. 2000- 74429 [Patent Docunent 3] Japanese Patent Application
Lai d- Open No. 2003-302077 [Patent Docunent 4] Japanese Patent Application
10 Lai d-Qpen No. 2005-37076 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
RESOLVED BY THE I NVENTION [0007] 15 Incidentally, in the case where the

i mersion and the non-inmersion of a disc-shaped filter as one included in
the humdifier of Patent Docunment 1 is to be switched in a simlar manner
to a rectanguktate; ithediltes candbé aasuyektied uphevhioh prdvertsogrovrdt efit
Docunent 3, it is necessary to provide a rotation shaft part 20 for
swi t chi ng t hemabader si on/ non-i mersi on of the disc-shaped filter and a
rotation shaft part for rotating the disc-shaped filter in the

circunferential dir¢Phtéy Dodudidyer 1}wor i)’aﬁetse'ﬁtﬂﬁﬁreﬁﬁﬂrel JSb]li’ée&\ibﬂe bot h
a rotation shaft part used for rotatlon along the filter an rotation

shaft part usq;gﬂaqr_) BAIRbI g? m ﬁl))ar to the filter. 25 Therefore, the
structure for rotat ngthe ter |nt respective 5 directions is very
conpli categ. [0008] [p,tent Document 21 J apanese 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



If a filter is provided with the two rotation shaft parts for realizing the
rotation for the water absorption and the rotation for 5 switching the

i mrer si on/ non-i nmrersion, when the filter is placed in a horizontal
orientation for placing it in the non-imrersion state, the dinensions of a
water tank in a plan view (for exanple, dinmensions in the depth direction
and the lateral direction) should be |larger than the dianeter of the filter
so as not to allow water 10 dropped fromthe filter to | eak outside.
Furthernore, in order to house the filter placed in a horizontal
orientation, direcdonerisivers domphciterh) vi ew of a housing of the humidifier
shoul d be larger than the dianeter of the filter. As a result, there arises
a problemthapopsd hunmidifier is increased in its size. 15 [0009] In order
to switch the i mrersion/non-i mersion without rotating a filter, the filter

may be moved in a vigrd i di5eciacd dith e RoBtkibAShatt parts for
i mrersi on/ non-i mersion of the filter. Tn this case, however, | S
necessary to s S : €1t fllter [ S,.-nove 0 d,-hence the
necesSary ot O RAIEE A RARGIORI U Rk ok Es 88 MR R
D { LonaPy 57 Bentie Tt PleRSioat o im der biome, when e AliGF &b placdthibr sed
in water wth ut,smﬁtfhing t he iEner i on/ non-i rsion, there arise a 25
pr obl em of a%%@rmlﬁﬁ SEHLA LY fgralsracwlsﬂt Hb tAedn MLmErsien state 0010]

Moreover, in the case where air is desired to be_sinPIy sent
the dimensions of a water 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.



w t hout perform ng hum dification, even when the rotation of the filter is
stopped, the filter placed in an i mersion state continuously 5 absorbs

wat er, and hence, the sent air passes through the filter and there arises a
probl emthat the thus noistened air is discharged fromthe humdifier.
[0011] In order to overcone this problem an air duct for allowng air 10
to pass through the filter and an air ducg for not allowng air to pass
through the filter nay be separately provided so as to switch the two air
duct s dependi ng upon whether the humdification is to be perforned or not.
For this purp@dd0]however, the humidifier should be provided with two
different air ducts and neans for switching the 15 air ducts, which nmakes

the structure of tHpEAVEE fihGheC B wWhRk8 Gir ifﬂ%ﬂ%rdnﬂfﬁ?ﬁg%%%‘éhtto

provide the two air ducts without 1 ncreasing the size of difier,

each air duct iﬁ{b‘i’ﬂ: ﬁé’rfg?miﬁgr rOagﬁiﬁ?‘f&?pé‘}%ﬁ%ﬁgﬂfgﬁ%?%%ﬂggaﬁfﬂler esul t,

noi se caused %’y alr ©~ passing-t edr arge. 20
0012] Incid | 1. ln t hup di fi l.scl d in.Pat Docunent .3,

the ohse wherBtar ¢ 5i it i BUGH WAGefifut B ikhioR Sate FoBHnorRe |
t t i ngl ud dust, the. dust | dh d to the fi

}Aﬁc(ralrjst :'? i olnga é@g’fée‘g;%%ﬁ é‘“éﬁh@ﬁgﬁr ﬂ?sﬁ gelﬂﬁr@ﬁf ng%?s 'ﬁlﬁ'r%’ce R}I hiﬁééﬁg‘y aBdor pti on

of the water. .-The filter on vl\/nich the dust or the 7_ incrustations are
adhered canndthergrariceeaprpblennthat the thus melstenedairs dischaxgeduck t he
water reserved in the water tank, resulting in

from the humidifier.

[0011]
In order to overcome this problem, an air duct for allowing air
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
incrustations (scales) are adhered onto the filter through the

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



degradi ng the performance of the humdifier. Therefore, in order to keep
the effectiveness of the humdifier, it is necessary to 5 periodically
exchange or clean the filter. [0013] In the hum difier disclosed in Patent
Docunment 3, however, the filter is directly connected to a gear notor for
the rotation, and hence, a user cannot easily attach/renove the filter.
Therefore, 10 nai ntenance such as exchangg or cleaning of the filter cannot
be perfornmed. [0014] The present invention was devised in consideration of
the aforenentioned circunstances, and a principal object of the 15

i nvention is lﬂfcﬁus’ﬁhﬂi@n@aﬁf@rﬁdhéﬂe@lrcamﬁdit suffidiehelystraweimiteir brvdimiot a
filter unit having an absorptive region and a non absorptive region

di sposed adj aﬁﬁi’fméﬂtl?aﬁibl@ﬁﬁ@bvdt@rtr'éﬁeﬂécPMEé htet té}ihﬁefés'lﬂﬂ rotated

in the C|rcurrferent|a direction by a rotation drive anlsms tnhat t he

fiiLer uni ¢ lﬁg ot BRSPSl i ReP! Y RULE el AT FHEOE! N9

wat er while ke Sc-'S orrentation,
orovl ding a EH he f %twnesss%e]ehgwdiﬁ% 3 ‘.isi?fﬁﬁ%#%eﬁ Ptvir” e S
i ncl udi ng a f||t 25 hav mrer si on regi on and a non
i mrer si on regP%moéFgEb’%ﬂc Ngeoa Ilgbegr Hter.other in the circunferential
gggﬁg;:gglgg &ﬁé?ﬁed in the circunferential direction by a rotation drive
In the humidifier disclosed in Patent Document 3, however,
the filter is 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



the filter unit may be allowed to absorb water or prevented from absorbing
wat er whil e keeping the disc-shaped filter unit in a 5 vertical orientation,
and providing the filter unit. [Dols] Still another object of the invention
is providing 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 main body and a r@tation shaft of a roller in
contact with the outer circunferential face of the rotating body for
rotating the rotating body are disposed on a substantially vertical |ine

and the rotajdjageRody dazhnttal i tey tiretbefer¥ntiad Aifedi9on i @6td tedcent act
with the roller, so that the rotating body can be renoved/ attached fromto

15 the roll ert}i@@i@cfxﬁ{fei-éﬁﬁfail%r@éti%gb%a §bf5¥ié’n'ﬂ%ﬂé‘%éﬂ%1?i%h§%b’fﬂa@°dy in

a horizontal direction for easing t I nt enance of the ter main body.
MEANS OF SCL Reeh 1 dLf ] sent
I nvention i s\@ﬁi&in@égilrl er 'zzlggnn%%ﬂg%?@%aggg%ﬂ]gjr;ﬂé:%gé)rﬁxie[ngepttgﬁlf?{) aving a

wat er absorbabj | i and, ai ryperyeabi lity: @ rotati ri ve.mechani sm for
rotating the a%qqr?t%pgdﬁﬂeq Whél%cgg%mﬁ*%ﬁ%%fh%ﬂ gl&??%@[ﬁrlg‘?f UMGHR & tank for
reserving 25 water; and a fan for causing air .to pass through the filter
unit in a% mnt&%li%ere%éenn@nflwow‘ﬁ@%ﬁh‘;ermmfei nthe filter unit is

di sposed in @]ve tical orientation in such a nmanner that a part of a
circunferenti Olﬁartion of the filter unit is imersible in the water

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 [0017]

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 circumferential direction; a water tank for reserving

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



reserved in the water tank, and the filter unit has an absorptive 5 region

t hat absorbs water when i mersed and a non absorptive region that does not
absorb water even when i mersed arranged adjacent to each other in the
circunferential direction. [0018] The hum difier of the invention is
characterized in that the 10 filter unit includes a disc-shaped filter main
body having a water absorbability and aig9 perneability and a hol der havi ng
a non water absorbability for holding the filter main body, the hol der has
a water-conduction hole for inmrersing the filter main body correspondingly

to the absor pdirgetivagironsiapdthesileervany twlgdrteid T heeltce nardieis phigyssdd ng
I mrersion of the filter main body correspondingly to the non absorptive

region. [0019h JRerbiedl dirfditatRin idQubhERdfier shabarpaitesfized by further
conprising: a detection target provided on the filter "'unit and a 20 detector

fixed to faceciﬁcﬁ&tféff-éﬁgpgéﬁibﬁfb éﬂ&e?ﬁl@ﬁéé?ﬂ}ﬁ@{-&%ﬁe ﬁﬂrtpe%hf‘éi“ ng

approachi departure o etection targe otation ~control neans for
det oot on restpeerseEdnths BEtvHEhkC Rl R AR R &0 APoRBBRe or uni ¢
Tored reer EEIPR T ARSOThACER et N e BOBSTSel ATt AR ADPOBR LRG|
'nvention is Igehg%g%h%rti oee% Ii'l(g]t ;lr::]gcgrl:;[ Cveater even when immersed arranged
adjacent to each other in the circumferential direction.
[0018]
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
absorbability 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
15 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

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



detector includes a lead switch or a Hall 1 C, the detection target 5

I ncl udes a magnet, and the rotation control neans stops the operation of
the rotation drive nmechanismon the basis of an on/off state of the |ead
switch or the Hall IC. [0021] The hum difier of the invention is
characterized in that the 10 filter unit is rotatable around a rotation
shaft part disposed in a horizontal origgtation protruding fromboth faces
of the filter unit, a one end of the rotation shaft part has a different
dianeter froma diameter of the other end of the rotation shaft part, and
the hum di fi exater tdxek. conpri ses two bearings wi th dinmensions 15
corresponding to the dianeters of the one end and the other end for
respectively ¢mﬁmﬂably supporting the one end and the other end. [0022] The
filter unit of the present invention is a disc-shaped filter wunit having a

wat er_absor babi || t ypRoth AhiaMRATFAMNd Live oo ShaBacR20iAl BREREPLYC Tedi on

t hat absorbs water en | nmerse non- sorptive reglon oes not

absorb water even, when, .iymrersed, artanged ' t,.to,each. other i,n a
circunferenti ?teCEf?"r ]é?:ctl]‘lg'ﬁ.s a[%flsf”mtfglg%gal%mﬁ’fqheer d‘aﬁec[t]rfglp tion

i ncl udes the .fihfg&r unit, the 1'1:1 rota%tion drive rrechani%m Ehe wat er tank
and the fan, meiudesarmagnet, apfitherqiationicontrol means 4lopg the yat er

absorbability and air ermeabjlity.. X )
yoperatlon of @he rotation ci/rlve 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 filter 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 filter unit is disposed in a vertical orientation, so that a 5 part of
a circunferential portion of the filter unit may be immersed in the water
reserved in the water tank. Al so, the rotation drive nechanismrotates the
filter unit placed in the vertical orientation in the circunferenti al
direction, and the fan causes air to pass through the filter unit in the
direction crossing the filter unit. 10 Ingidentally, the absorptive region
and the non absorptive region are arranged adjacent to each other in the
circunferential direction of the filter unit. Therefore, in accordance with

the rotati onrgtationed eivecagchagiémalthdiw ey amloh ndnihd fan eindrhe flagsed by
the rotation drive mechanism a state where the absorptive region is 15

i mer sed and @nitiatie mﬁa%@shage@ﬁm BRS Y Ritye abRerabilR g‘ﬁfﬁgra%?d are
continuously alternated. [0024] The absorptive region absorbs water when

| mer sed, an %}Qﬁ | r unit sucks the water fromthe absorptive region
I mrer sed up d% 8agﬂg§'etion not im"rersed and hence, the water diffuses all

over the filter uni -7, ot her ilte it. 0 e present

i nvention efficien Tb? ﬁgB Hpat fsn 83 16'\/aerv§f'{lca 85’8%#&8&80@@& Yir
passes through .t filter . unit.hy air pa55| t.hrough t he
filter umit %ﬁ(?ﬁ@gm%méﬁﬁat}f?m&qwgthﬁgﬁ tehunthmAyBe dmumedsed 1 s 25
sent to the outside of the humdifjer. [ Q0251 On the ot her hand, the non
absor ptive regi Bie doder tesermrbin t aam?eretpétkméﬂaso,rﬁmgcé@ lothdr®kor e, t he

filter unit does_not . ] ] _ ]
mechanism rotates the filter unit placed in the vertical orientation

in the circumferential direction, and the fan causes air to pass
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 sent to the outside of the humidifier.



absorb water any nore, and furthernore, the filter unit is dried up 5 due to
drop, evaporation and the |like of the water having been absorbed by the
filter unit. Even when air passes through the dried filter unit by the fan,
the air passing through the filter unit does not absorb noisture, and
hence, noistened air is never sent to outside the humdifier. Mreover,
since the filter unit does not absorb 101gater wastefully, adhesion of
scales, gromh of nold, and the like onto the filter unit are prevented.
[00261 In such a humdifier, the filter unit itself is always inmmersed in
wat er, and i nfigg&2s]on/ non-i mersion is not swtched. However, 15 the
absorption/non- absorption of the filter unit is switched, and therefore,

the filter unit is (Bheﬁlf‘enéﬁgexfhﬁﬂﬁ,cﬁﬂé H&W&Eém i?%%tidnydo@@isamb@arwef

in the sane nanner as int case where the /non-imersion I s

sui Lohed, resubtingybi WHEKSRAGsIde THEABMEID (EHIEMPRpPI RSt of

wat er absor pt . rmore, "since the absor ption/ non-absoirption of the
i rection of SO FALT AR EuPRerd Sr ek, B aRe IS e o
Sbsor pt 1 o noAUS BOSHED: GHABPrRHEn ] ShoJie of the Seaier bt ae btk 25
hum di fier has a sinple structure, 13_ [0027] Furthernore, the filter _unit
remains to beakisabeddey thedfHter uait.i cBvenwhen air pasaps thneughithedrieded to
rotate the filter unit to a

filter unit by the fan, the air passing through the filter unit does not

absorb moisture, and hence, moistened air is never sent to outside

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 1s not switched. 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 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.



hori zontal orientation or nove it upward for switching the 5

absor ption/ non-absorption. Therefore, with respect to the dinensions of the
water tank in a plan view and the di nensions of the housing of the

hum difier in a plan view, although, for exanple, the length in the |ateral
direction should be |arger than the dianeter of the filter unit, the length
in the depth direction may be | arger 10 tjlsan nerely the thickness of the
filter unit. Also, there is no need to provide a space for noving the
filter unit in the vertical direction. As a result, the humdifier can be
constructed ifj@0@7donpact size. [0028] Mreover, since there is no need to
swtch an air duct for 15 allowing sent air to pass through the filter unit

and an air duct forFyptHerdhbfWith@ filteraidit rOnPAsS ﬁohts@w%)édw{d ther unit
dependi ng upon whether or not the humdification is to be perforned, the

hum di fier ' i & gl i ir, to
pass throqu%g&pﬁr?%f}aﬁ%?wéﬂaHngﬁéﬁé %%dlg??lle%ﬁ,tot ertia:&i%%1 eﬁ%ﬂtgig’é{é‘ﬁ nggr ovi de
20 neans for Swi. ' t.he, ai.r _duct. Furthernp sincg .t he,shape of the
air et is shonrBRbaLotiRatibn G ovit R fur SMERBhRIN T rer i s
provided with two air ducts, noise caygsed py air . passing through the air
duct may \t,f?me r%bﬁﬂf@gmq/dﬁ@m%h?%‘mt%nsi refaren 3tith respaes %&‘%gi onis
provided in a_ 25 part of the circunferential portion of the filter unit,
the water 14 diapensienseef the padestanyd whaplenidepaandithe dimeneawnsmofi he

water during the rotation of the filter unit. Since the absorptive region
is provided the hhusimgref thediymidifisfr inhe pdancdetw adthowgh plortaxampte,t he

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 1s 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

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



filter unit, however, the filter unit can sufficiently absorb the water 5
overall by mnimzing the area of the non absorptive region and

continuously rotating the filter unit. [00291 In the hum difier of the

i nvention, the disc-shaped filter unit includes the disc-shaped filter main
body and the holder for holding 10 the filter main body. The filter main
body has a water absorbability and air pgyreability, and the hol der has a
non wat er absorbability. Furthernore, the hol der has the water-conduction
hole correspondingly to the absorptive region and the watertight section

corr espondi ngalysdrptidreinpreedstadivheh tleg part isinvikeseddndhe wWagedS wat er -
conduction hole and the watertight section are provided on the hol der

adj acent to edgRing fifs rotatide ofitheytter amii.al Sfhdecehd aBsorptie fekid idrai n
body absorbs wat er having passed through the water- conduction hole, On the

th hand, t ol o ' i on: filt
oter  hand - DRoVRbAL Gl r GG hEHl BREY BRHSe Llyrdf BRI AR of R | £ o
mer sed | n iRgF CHtenprerer iy IS tte SRBieh e B Ebl Hhd apfebs"
00301 15. In thi . ' t hum di fier.of th t
nvent i on? ¢ HevHBNbPRARpRIPEaRE neraael Hon Bt R RO Mg be
provided in the circunferential di rﬁction,of the filter unit with a
continuously rotating the filter unit.

[0029]
In the humidifier of the invention, the disc-shaped filter unit
includes the disc-shaped filter main body and the holder for holding
10 the filter main body. The filter main body has a water absorbability
and air permeability, 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 1s 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]



sinple structure, 5 Furthernore, since the filter main body having a water
absorbability and the hol der having a non water absorbability are

separately provided and the absorptive region and the non absorptive region
are obtained by enploying an appropriate shape of the holder, the filter
mai n body may be in a sinple disc shape, and 10 there is no need to perform
conplicated processing for providing thelsfilter main body with a portion
having a water absorbability and a portion having a non water

absorbability. In other words, the filter wunit may be easily fabricated.

[0031] 15 The hunildi thiermemridip apéesking tortlrnhuanidifier Etheeddas t he
detector and the detection target, and the rotation control neans. The
detection tarigflentforbrthd §B6oRItivd eegiont £hd 4hietnod fws%%gﬁ%e régﬁbﬁ@ﬁ&fr dance
with the rotation of the filter unit in the <circunferential direction, the

detecti t ' | t I Lal,.di lon. Th
ot cctor i 5 175 BE SR Ko TRRRR Ttential Ao bl T ReCItER ollith £, T

target, and t%ﬁﬁtﬁt |c£n egaarget approaches to or departs fromthe detector
I n accordance 8t %tion in the circunferential direction of the

filter unit. The detect,or detect.s th appr.oach/ depar.ture of the
detectionarget. I ur‘fl‘tﬁfﬁ?reﬂ?énF%Fg?ifﬁ?e%ﬁfﬂ% o AAVIRE B WARE oper at i on

of the rotation rivle nmecha isQi)cT tﬂe basis of the detection.result of the
det ect or . absorbability and the holder having a non water absorbability are

separately provided and the absorptive region and the non
absorptive region are obtained 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.



Specifically, in accordance with the positional relationship between 5 the
detector and the detection target and the positional relationship between

t he non absorptive region and the water tank, the rotation control nmeans is
set to stop the operation of the rotation drive mnmechanism for exanple,
when the detector detects the closest approach of the detection target or
when a predeterm ned period of 10 tine hds el apsed after the detection of

t he approach of the detection target by the detector. As a result, the
filter unit stops_with the non absorptive region imersed in the water
reserved in tig®38ter tank. [0033] In other words, by enploying a sinple
structure including 15 the detector, the detection target and the rotation

control neans, the Th@tr@tamnq-a‘orith@l fodalr®y stepktthetopdiatidipp €He REtation a
state where the absorptive region is imersed but in a state where the non

absor ptive regHoB hechAARmSGh tROYRISHELhé 'ﬂ%té&ﬁé‘ﬁ i8ul of ﬂ?e Hbféc%r uni t

may be appropriately controlled so that the filter unit may be

otation of tECRIRALY B abter e WAL ROL s loRRL ORI AND ‘?. et 001 on
the present 1 Honerael ARCAL Brketiy ie?%?tf é’é@‘?ﬂ@.#@ﬁf’%i @%w% Cor”
e e b e LS S5 B B e RS o ST
t Eg FZZESSSJ tcg]nﬁ?-g{ mg getoifzo ts?o% tlllg ggels'a\{\lef)ﬁhof(t%re f‘or}:gtllgari !:lrllvce) Al though
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 continuously 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



in the follow ng description, the Hall 1Cis simlarly applicable. 5 The
magnet is provided on the filter unit. Therefore, the mgnet noves in the
circunferential direction in accordance with the rotation in the
circunferential direction of the filter unit. Accordingly, the magnet is
sonetinmes imersed in the water, whereas no problemis caused even when the
magnet resistant to 10 water is imerseq7n water. [0035] The |l ead swtch
is fixed so as to face the rotation position of the detection target, and

t he magnet approaches to or departs from the lead switch in accordance with

the rotation inagided shed ¢he G Ebandontroldhieraid thatoétopeetHd bperativn of The
| ead switch is turned on or turned off in accordance with the

appr oach/ depagidirétion dibvd BitHaniS 68 thethd S8GIIM balbffRYakeof thaed
on/of f in accordance with the approach/departure of the nmagnet in a

o contect ARy GG FRNICICC AR MOt SR b 1, |
cxpo220, Lo, U4 2500 098 e e gl By S, P 2 L
| ead swi oh i's turRB8 TBRERCAS RTPERIRG M tRE Hitet Siitm, THEEGIFenthR the non
Ao PV T e et Thoves in the drcumisrential direction in aceerdance with
the rotation in the circumferential direction of the filter unit.
Accordingly, the magnet 1s sometimes immersed in the water,
whereas no problem is caused even when the magnet resistant to
10  water is immersed 1n 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

swtch, the magnet and the rotation control neans, the rotation of the
filter unit nmay be stopped not in a state where the absorptive region is

i mersed but in a state where the non absorptive region is inmersed. [0037]
10 The hum difier of the present invention further includes the rotation
shaft part and the two bearings for respd@&ively rotatably supporting the
one and other ends of the rotation shaft part. The rotation drive nmechani sm
rotates the filter unit in the circunferential direction around the

rotati on shafwhpar4 pitedptedined pébiod dbtinzohtalelapbedtadtéotheiedd udi ng from
the both faces of the filter wunit. The one end and the other end of the

rotation shafgwitehtishamaeddbfff e rdbaltetBe filténdnihstdpPwhathagomhave
di mrensions respectively corresponding to the dianmeters of the one end and

the 20 ot her Tﬁ%?oe ltf‘vé’fgk[ﬁro "Bﬁﬁfeméﬂ‘i#ﬁtf% RERE ?ﬁéeﬂ%\deiﬂj':ﬂé WA tank,

di mensi ons, or e, east one o e ends having a larger &laneter.is
never £ Ly SUPPOrkEyh, GG 05y DRGHAREE bl SRR BB, o "0
o S 00l 5B R e O Db T L 1
filter unit irsot;%ﬂ&vg{j t}?g %11%[1:[ Sﬁ?ter%a%ybg s%c?l%e fnot 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 1t is forcedly fit, the rotation shaft part does



the humdifier for exchange, cleaning or the like. The filter unit of 5 the
present invention includes, however, the detection target, and hence, it is
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 nmay pass a detectable range of the detector. 10
If the both ends of the rotation shaft pd&x have the sanme dianeters, a user
shoul d check the positional relationship between the detector and the
detection target before setting the filter unit in the proper direction.
Theref ore, theotusevoothly setatehe filter unit in a wong direction, which
causes a problemthat the detector cannot 15 detect the detection target.
[0039] On the[p@gsdr 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 detect gy E?ﬁefzﬂ? aOf LR At ik @'Eﬂf‘éhve@%ﬁﬂse?ctggh%@%WQ selR¥ attach

the ends having the drfterent diameters to the eari ngs havirng the
T R e S o
o ol e A0 SRS DA bR PR AR 0
o 5o snaved TSl AL AneLud 00 8 LT o et Tar e aeer
body; a rotat iinotnh(éj E)ie\&/lginrgascglg ?1'131?1 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 unit in 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]

25 Alternatively, the humidifier of the present invention is a



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
di sposed in a vertical orientation in such a manner that a part of a
circunferential portion of the filter unigyis inmersible in the water
reserved in the water tank, and the filter main body has 10 an i mrersion
region for imersing the filter main body with water entering inside the
frame and a E | QA of | | Agssthef LD body
arranged adj g@%ﬁlﬁﬁéigﬁ%ﬁﬁﬁ ian&fstC @acqércu e?rlgﬁ%ti lgﬂ% htJJIdliirﬁe%Iél ifglﬁ.ép[ 00411

15 The humi di ti.op, 10layt e vRLe oAb LOXBOL IO Sy SAT ﬂ?x‘egét@[%%bﬁ ty hidla Lhe

| mrer si on region an siron region are Ve pr ded in
a part and a gemaipin rt of outer_.ciqcunferentiagl. portion of the
filter main bOGYRE i‘?\"‘dﬂf’ﬁ(gnignﬁber @T‘iﬁ’f hain Kodysa Hﬁaima”é%g@eic Ay ¢ shape
having a 20 gentral. angl e.exceeding two right angles. [Q0421 The hum difier
of the presenftoTiipia gOﬁlff ﬁ‘ftﬁ?aﬁl%@tlé]r@fé@‘%fg?er@ﬁl&%altiﬂée\%@ﬁni’ ABA%STon regi on
has an outer edge_in a polygonal shape convex along a radial direction of
the filte® nebanipéerressmvingsrateri anthe fanfpaicansingair be pasedbnoughvent i on
I's characterized in that the non i mersion region has an outer edge in an

are shape hathefjltzriunigen a alirectiomanosding dhiedilted gmiof wheeeimtke si on
regi on.

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  an immersion 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 an outer edge in a polygonal

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

25 [0043]



[0044] 5 The 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 mechanismincludes a roller
in contact with an outer circunferential face of the franme for rotating the
filter unit 10 and a notor for rotating the roller. [0045] The humdifier
of the present invention is characterize@lin that the frame has a non water
absorbability and includes a watertight section, correspondingly to the non
i mersion region, for 15 preventing water fromentering inside the frane.

[ 0046] The humi di fi'Ehe dfumidif] e presentti imverdiorhas ahheadteeikzddyin f urt her
conprising: a detection target provided on the filter unit and a detector

fixed to facetlmtrthieahoannpesirsicinretionhieaganesiicrred s tetanf ofc dRapet ecting
approachl departure of the detection target; and rotation control neans that

stops an Operﬁéirﬂi(')gbﬁflai-@@r FREAId PHadithdSute ClagRi SIHNihRCe RAGh Fepio?

detection result tained by the detector in order to stop the friter unit
with the filtgys@in body not inmrersed with the water. 25 [0047] 22 The
hum di fier of the invention is characterized in that the detector includes a

| cad switgh o a ol hmi A AELPAL BPoldiOverl ik 1B RaFaIRY IR ufd (1

rotation control neans s

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]



operation of the rotation drive nechanismon the basis of an on/off 5 state
of the lead switch or the Hall IC. [0048] The humdifier 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 ofgst he rotation shaft part has a
different dianmeter froma dianeter of the other end of the rotation shaft
part, and the humidifier further conprises two bearings w th di mensions

corresponding to thPhéﬂﬁmEﬁéiﬁéﬂ%fﬁHEﬁﬁWEhﬁﬂH1@@9a&ﬁ€h9§ﬂ§d1ﬂQHaEQhe
respectively rotatably supporting the one end and the other end. 15 [0049]

The filter “”&%te‘&%m‘ ﬂ‘?clﬁﬂ%g Iedhaéﬁrgédho& LSHAIL g]bsorlﬁé"gBF'éjctﬂd %fgeatfp't

conpri si ng: I'ter a wat er i
Frl tor mei n B3y onGs i HRaedy e?@' e ”&t%ﬁleq%'rf')ﬁ LN Eggl?%‘é ?ﬂ fer min
not i mmer si ngo R CLLbRaDHATeM Y dHGEemisdy ATcHhe PasEnehABiptl n o
circunferential direction. [0050] The hum difier of the i nvention includes
the filted urﬁf{a,teﬂféiezlsado‘i“éttﬁbrﬂrdﬁfhwﬁaléiﬂan| sm the water tank and the
fan, and the filter 23 wunit is in a disc shape and includes the filter min
body havi ng al00&R]er absorbabilit y and air perneability and the frame for
holding the filter main body.
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



The filter unit is disposed in a vertical orientation, so that a 5 part of
a circunferential portion of the filter unit may be immersed in the water
reserved in the water tank. Al so, the rotation drive nechanismrotates the
filter unit placed in the vertical orientation in the circunferenti al
direction, and the fan causes air to pass through the filter unit in the
direction crossing the filter unit. 10 [@351] Incidentally, the inmersion
region for imersing the filter nmain body with water entering inside the
frame and the non imersion region for not inrersing the filter main body

are arrangedunitj sdens disc shapeciiibindlndebehei fikerfimeamnbodly lhviggtaon in 15
the filter nmain body. Therefore, in accordance with the rotation in the

ci rcunf erent iwhtéd ABSHHAbIMRytRd Bt E@fm!éﬁibﬁli%aﬁ%ﬂdt_}tb’fﬂahﬁeffei- Hol@thg drive
mechani sm a state where a part of the circunfierential portion of the

filter main badyg iﬁ’gﬁﬁ nanely, a state where the imrersion region
opposes the bottf(;l%tl%gf t esb?vx)(/aél1 er tank) and a state 20 where the filter main

opposes the bot tom ohe CRER,pifi AREpeARIn s shPACRE Bl RF Ry et Y oos2)
Tmer sed” P CREFA Sk L oL e PR el iy of FBnTHRE BRiE FravePeligHmedthdn
imMmersed in the water to a portion not imrersed, , and_ hence, the water
diffuses all Bvihe Waterineserverin thedyatamtanther Alspride rotedion dri¥e nit of
the present invention efficiently absorbs

mechanism rotates the filter unit placed in the vertical orientation

in the circumferential direction, and the fan causes air to pass

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



water overall the filter main body, Accordingly, when air passes 5 through
the filter unit by the fan, the air passing through the filter wunit
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

mai n body not imrersed is dried up due 24 drop, evaporation and the |ike of
wat er havi ng 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 imimerabm nggioibimhmensgl inhehd iWater tum porinen mudtinabrrsed,

noi sture, and hence, noistened air is never sent to outside the humdifier.

Moreover,  siawé Heref the evater diffiasdys ddesenehedblser bnaii bodypasiglothby
adhesion of scales, growmh of nold, and the like onto the filter main body

are prevent egordd fHOAMer! WntWHtR dw?e%fih%ntf&ﬁﬁfa hElyOab bl MTEr Si on

of the filter main body is switche as to swtc sor pti1on/ non
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rotation in tlli]ﬁitcsl;li 1c%§{1§n§ti>sagrbs moisture, and the thus moistened air is
sent to the outside of the humidifier.
[0053]
On the other hand, the filter 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 mold, and the like onto the filter main body are
prevented.
20 [0054]
In such a humidifier, the immersion/non-immersion of the
filter main body is switched so 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



direction of the filter unit. As a result, the rotation nechanismfor 5
accel erating the water absorption of the filter main body may be commonly
used as the rotation mechanismfor swi tching the inmersion/non-inmersion.
Accordingly, there is no need to separately provide, apart fromthe
rotation nechanismfor accelerating the water absorption, a rotation
mechani sm novenent 10 nmechani sm or the Bke for switching the

i mrer si on/ non-imersion of the filter unit (namely, both the filter main
body and the frane). Thus, the humdifier has a sinple structure. [0055]
Furt her nor e, wabeﬁabsmrpmmnt remai ns to be disposed in the 15 verti cal
orientation and there is no need to rotate the filter unit to a horizontal

orientation or noveFurthagrmesre, fthe isinedBiorgnbheimatEeidt bofbhedilta@bsor pti on
of the filter unit. Therefore, with respect to the dinensions of the water

tank in a planahaudn shrchdmivuetottl rifitisiounihs Qhobifeluntig] Tier in

a plan view, although, 20 for exanple, the length in the | ateral dlrectlon

shoul d be | arggp {iBaNf t‘}{éefﬂei“[ﬁ?ﬁr Ao 5*}%3{1}# ftfiﬁlfé@hfmnt%% Pﬁﬁ@ g the

depth direction nmay arger an nerelyt ckness ter unit.
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not immersion/non-immersion. Accordingly, there is no need to
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
15 vertical orientation and there i1s 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

26 compact size.



allowing the air to pass through the filter unit dependi ng upon 5 whether or
not the humdification is to be perfornmed, the humdifier may be provi ded
with nmerely an air duct for allowing air to pass through the filter unit,
and in addition, there is no need to provide neans for switching the air
duct. Furthernore, since the shape of the air duct is sinpler as conpared
with the case where the 10 humi difier is2frovided with two air ducts, noise
caused by air passing through the air duct may be reduced. Incidentally,
since the non i rsion region is provided in a part of the circunferenti al
portion of tH@O%%ﬁter mai n body, the water absorption is prevented when
this part is inmmersed in the water 15 during the rotation of the filter
unit. Since the i mdoseover, egnomthere ¥ nuimded toswhteh gnaiinidigtfert of the
circunferential portion of the filter main body, however, the whole filter
unit can suffilibeMhg air 3698 thisuph! e ANRralnittindranl Mrzdné fheér ea of

the non 1imersion region and continuously rotating the filter unit. 20

[ 0057] Accordélmgﬁvsﬂgtth@_a%% ss!ﬂﬁ%%' the Bﬁ'ﬁeﬂ&ﬁ&?&%ﬁ%&%ﬁﬁoﬁor
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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 1mmersion 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



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 naterial
in a disc shape or punching a filter material in a rectangular plate shape
into a desired shape. [0058] Moreover, since the inmersion region has the
outer edge in 10 the arc shape, even when any part of the inmersion region
Is i1mersed, the depth by which the filt24 main body is imersed in the
water is constant and the anmount of absorbed water is regarded constant.
Accordingly, the imersion region is never uneven in the anount of absorbed
wat er . Ther ef dreuntfbeeatial portonnafi dteufilletmais bodegd Buttheraiorepshsi ng
through the filter unit is prevented from being uneven as nuch as possi bl e.

[0059] FIG Zimhfersidn e8giot Bwsftbe Gicteersldecil hi did slsdpatiaRing ashape of a
filter main body with a l'inear outer edge to be included in the 20

humi di fi f : - . i | 91
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denotes a filter main Ich 1 s Obtal by cutting a di sc-shaped
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rectangular plate shape into a desired shape.
[0058]
Moreover, since the immersion region has the outer edge 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 1s 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 arc

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



the outer edge of the immersion region 91a. At this point, the 5 central
angle B91 = 09i (wherein 091 > 180). A rotation center position 910 of the
filter main body 91 accords with the center of the disc 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 |ine
between 10 the rotation center position 280 and the center in the
circunferential direction of the non i mrersion region 9lb. [0060] Since the
filter unit including the filter main body 91 is disposed in a vertical
orientation, tteerdmairmgpant bbtlie ouites calcsim fereritizd qradidmohthe filteral
orientation. In other words, it is disposed to be perpendicular to a still

wat er surf acemd@bn dfodyed tiis besen IetneRsion Mpien Adnvitirdrliheirnouter édgé st ance
between the rotation center position 91o of the filter main body 91 and the

still water ?éﬁt@ﬁ@l?ng\%ét%e%% gEbbeh endaninitHH §fr€ﬂﬁﬁ‘g%h‘!\%@ﬂ1}$&1éﬂbﬁt on
center position 910 the i mmersion region 91a an arger than a

i st ance petBRIob{S odg) BEVAR (GRALFLORCRIGILAT L APYRILBAINT (hET =1 o0

regi on 91b. ter "uni with the
center in the | al L on t on i nmersion region 91b 25
posi tioned di% é{ttrflgaﬂg?%w]he Q9 gi‘f"?lg ﬁ?‘e;‘j%(ggl tion 910 (which 29
position is hereinafte descrlbed SI s di rec y bel ¢ | | ustrated
in FIG 21(a), the |1'PE%tr1°ﬁeﬁer1il BB(H’S?S @iﬂ €X mﬁéﬁ%oﬁg‘& i on state.

Since the filter main body 91 does, not absqrb
accords with the center of the disc-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 position 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 is also
15 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 1s
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 position 910 (which



water in the non-imersion state, the filter main body 91 is dried up, 5 and
the noi sture absorption of air passing through the filter main body 91 is
prevented. [0061] However, it is difficult to accurately stop the rotating
filter wunit with the center in the circunferential direction of the non 10
I mersion region 91b positioned directly below, and the filter unit may be
stopped in a state, for exanple, where t28 center in the circunferential
direction of the non imersion region 91b is shifted in the rotation
direction (or in the direction opposite to the rotation) fromthe position
directly bel oposifiSnFistheifibfterl desritmdesimphyt as elivdrely biehew) kst er uni t
including the filter main body 91 having been rotated in a direction of an

arrow C of FliHus?iatnd irs IGhmpHd), theafipesihhon beldyf ® Bds iplaédibin at ati on
direction. In this case, a head of the inmersion regi on 91a di sposed

forward in thgonehhePsioh 618Gkl OBihge 'tHH‘ﬂl%@ﬁnié‘iﬂB@dWleﬂeeé ﬂo%'&@brl?o _
words, a part of the circunferential portion of the filter main 1 is
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orientation, ,th ter reserved in the water tank may be relatively
i nclined agai]ﬁ%‘fy yﬁésfﬂqetvgintﬁ& and the filter main body 91

[0061]
However, it is difficult to accurately stop the rotating filter
unit with the center in the circumferential 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.

[0062]

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



may be imersed in the water because of the inclined water surface. 5 Now,
the positional shift in the stop position of the filter unit wll be mainly
described. [0063] In order to prevent unwanted i mersion of the filter nmain
body derived fromthe 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 illustra0 ng another shape of the filter
main body with a Iinear outer edge to be included in the humdifier of the
present invention. In the drawing, a reference nuneral_ 92 denotes a filter
mai n 15 bodyacarate postiipne han, fopexangple, $hehrumadifieriscinatagdan

di sc-shaped filter material into a D shape in the sane manner as the filter
mai n body 91 af ietlnedori¢emtathos, deswater resemssunethe wadterdiasnde stemphe
filter materials having the same radius and the sane thickness are used for

fabricating tidativelpinehhed kgdiiast fhe &HltkrOdnit, A& d RS At afihBoely 9hi n
body 92 illustrated with a solid line in FIG 22 corresponds to a state

where a filtemainhé ilmifbrsid tn the waldrdfediide oY irflinad $aARPRArMdd the

center in the circunferential direction of a non inmmersion region 9

2b
descr ! bed ghel ow poskokened sdiERHLY SRS I diPhatitfh SEBLERIBOSLhLon 920

(which position is réinafter 3 escri as direc after

rotating in a‘{v(ijflrb%cfr{aqﬂbf g%gélglgbad by an arrow Cin FIG 22, and in this
er marn pody |

case, the fil S'placed in a non-imrersion state, On the
ot her hand, tﬂﬁ)sgg]

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 [o064]

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

25 below a rotation center position 920 (which position is hereinafter



filter main body 92 illustrated with a broken Iine 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 circunferential direction of the non

i mer sion region 92b shifted in the rotation direction beyond the position
directly below [00651 10 A part of the outer circunferential portion of
the filter main body 92 is an i mersion3ilegi on 92a with an outer edge in an
arc shape having a central angle B92 exceeding two right angles, and the
remai ning part of the outer circunferential portion of the filter min body
92 is a non idesEriehsimplyasaiivetly bedow) adter mtbeingilga dfeetibandi ng
between the both ends in the circunferential direction of the outer edge of

the i mersi onndégated BRan ArrdwiG 1ndFIG. 22 hend darthislcasagtlee BT H32n
(wherein 180 < 092 < 091). Therefore, a distance between the rotation center

position 92chalidgbhg flated THEA RoBFirh BHHrANLIP3EaleS DRI of i hAH], st ance
20 between the rotation center position 910 and the non i mersion region 91b

of the fil terﬁﬁg'i.gggﬁgﬁggg,%?pﬁ@ﬁ%%giﬁghya bﬁo@&ﬁtlﬁ?ﬁé?gg-v?{n t he non

| mer si on region wat er surface an the
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the non immersion region 92b shifted in the rotation direction

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 B92 = 0g2° (wherein 180 < Bg2 < 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]



the rotation direction beyond the position directly bel ow, unwanted 5

I mrersion of the filter nmain body 92 can be prevented. Furthernore, in the
case where the filter unit is stopped in the accurate position, when the
wat er surface of the water reserved in the water tank is relatively
inclined against the filter unit because, for exanple, the humdifier is
installed in an inclined 10 orientationgd2the problemof the unwanted

i mMmersion of the filter main body 92 due to the inclined water surface can
be prevented. [0067] The filter main body 92 has a snaller area than the
filter main body %Ag ahwesmliras divstrnéed in diG .c22meithl tHechbgslternlinehe 15

I mrer sion region 92a (or the non i mersion region 92b) of the filter main

body 92 is snaldretwHed! thefilesn ubhipls stoppeld wwH eheebheér ieeBEh of the
i mersion region 91a (or the non imersion region 91b) of the filter main

body 91. As air@gifbredtisD it tiord &Pfhé'ﬁibh i&ﬂﬂéf@id}grégﬁé{ ngi%'hiﬁ%mn 20
I ef ody

body 92 and the filter unit 1 ncludingt Ilter main are rotated
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region has anthe accurate position, when the water surface of the water 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]



outer edge in a polygonal shape convex in the radial direction of the 5
filter main body or in an are shape having a larger radius (nanely, a
smal l er curvature) than that of the imersion region. Such a filter nain
body is in substantially D shape and can attain a maxi num area while
keepi ng a non water absorbability of the non innmersion region as conpared
with a filter main body including, for eg8nple, a 10 non i nmmersion region
with a linear outer edge or a polygonal or are shape concave in the radial
direction of the filter main body. [00691 FIG 23 is a front view
schematical |y il | ushr thé hgmidifimperftheqpreadent danventiordie immergican out er
edge in a polygonal shape to be 15 included in the humdifier of the present
i nvention, antkgibmha¥anowterfgdpet invanvaresienss with laycddtradangiéng anot her
shape of the filter main body to be included in the humdifier of the

present invendiceedihg tesighdraydlessandaher #mne enitHeRsidnsSreéddonthP4ndenot e
filter main bodies, and each of the filter main bodies 93 and 94 is 20

fabri cat ed byogllddies  B33dly@bnd] ShaToeiBRinAh PAAIANiRbeion Yrfieshaped

filter material with t radi us e sane t ness as
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sufficient anr%%ri]}l bogdya%sionr gggsg\éar;t?&rﬂlyilﬁ S %%etat]ﬁad can attaln 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 is 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 in a

front view.

25  [0070]



problemthat 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
mai n body 92 of FIG 22, although the filter main body 92 can be kept in a
non-i mrersi on state even when the positional shift is caused in the stop
position of the filter unit, it has 10 ti3d problemthat the filter main body
92 does not have a shape and an area suitable for attaining a sufficient

anount of absorbed water. 1In order to solve these problens, it is necessary
to devi se suitabl e khdpedfilter whitsmobadingethe filber mein bhody 83 EFHEI204.
[00711 15 The filter main body 93 (or the filter main body 94) illustrated

with a solid dltheugh thedilt2? main boGy $¥haeqi shapendsd he arestaitabldere a
filter unit including the filter main body 93 (or the filter main body 94)

! t 4 ' : : . . :
i s stopped wifph étgglbrﬁ(ﬁglf%ufﬂcfeﬁ% Eﬁhbﬁﬂ'ﬂfo?ra‘?ﬁbkﬁg% vgéélli'b?ﬂﬂ RAs¢hed NON

| mrer si on region a non i nmersion region descri bed bel ow

posi ti oned dllgleoq)gé%]) B?%%%%géﬁﬂaqﬂ «&gﬁ} ﬁﬁ ca%%cittﬂé)ﬂgég(?n.(qgr a rotation

center position on 1 ereinarter SCribed sinply as

directly bBelow. .and in this. cas the fi]ter LA .body 93 (or, the filter
ma - body DoayionifiEekBon it 3pRen tHE noditiohl BBt 8 e indthe Bfor | .
ot her hand, the .filter ,maj.n body. 93 (or. the.filter main b 94) .illustrated
o tr o ook erpguibion of Hhalie3 it L@ thieothies hatdomiths SHELUAIL whor et ho
filt it ' the filt '

pher un Iirzllccwg{nngg the %ltér m%rinr{)acitfy 92 of FIG. 22, although the filter main

body 92 can be kept in a non-immersion state even when the
positional shift is caused in the stop position of the filter 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 amount of absorbed water.

In order to solve 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)
illustrated 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 a 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]



body 93 (or the filter main body 94) is stopped with the center in the 5
circunferential direction of the non inmmersion region 93b (or the non

i mrer si on region 94b) shifted in the rotation direction (or in the
direction opposite to the rotation) beyond the position directly below At
this point, the rotation direction of the filter unit is indicated with an
arrow Cin FIG 23 (or FIG 24). 10 [0073p A part of the outer
circunferential portion of the filter main body 93 (or the filter nmain body
94) is an imersion region 93a (or an inmersion region 94a) with an outer
edge in an are shaf@nhdei oiherahard; tlad fidteyl maBadody 98 (cethediltengh #inB94)
exceeding two right 15 angles, and the remaining part of the outer

ci rcunf er ent ilgldyped) ilbastrefted heithi 4 beokenilind o8 FIg8 £ ot FEGF.idd)er mai n body
94) is the non imersion region 93b (or the non i Mmersion region 94b) with

an outer edggrexéssudd o ACitAgeRvhéR Db ﬁlﬁéldﬁnit_”iﬁcmﬁdﬁi% ¢HEHE & Ah

direction of the outer edge of the imrersion region 93a {or the 20 I nmersion

regi on 94a). }:tﬁ%]dé} QBS(OPQh@tﬁltEP%ﬁﬁpgﬁﬁg%r)%ggtgaﬁe@ rwi'%ﬂ“l:hde;cé)lﬂ?er in the

Furt her nore, non | nersi on regl outer  edgé in a polygonal

{rough” shipe Lot RebANEL AT SE T nbi b ings Slon BRI G5 rhii o oan

regi on o4 (SBUT FREReBRR Togioh b SELRG dsthe Haau FRRRALSTIPT RSN o3b
?nrii 243053 i‘gz)cﬁm\glct',%ng)psphq%gteé to L}?g Z'glat-li-gg) {)"33':33& tg%i 1:?05?%%% gﬁ-egﬁ; l;quwf Hter
At this point, the rotation direction of the filter unit is indicated with
an arrow C in FIG. 23 (or FIG. 24).
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 body 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
= 092°. 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). Inother



symmetrical shape having a symmetry axis of a virtual line 5 extending as a
straight line between the rotation center position 930 and the center in
the circunferential direction of the non imersion region 93b (or the
rotation center position 940 and the center in the circunferenti al
direction of the non imersion region 94b). Accordingly, the circunferential
| ength of each of the 10 i nmersion regi o86 93a and 94a of the filter main
bodies 93 and 94 is equal to the circunferential |ength of the imersion
region 92a of the filter main body 92 but each of the filter nmain bodies 93
and 94 has avbadgctheanen infraersion fégibarOdtmon dbdys 1923 Verd rshaplet , when
the filter units respectively including the 15 filter main bodies 93 and 94
and the filtd00ogdlt including the filter main body 92 are rotated at the
sane speed, the amount of water absorbed by each of the filter main bodies

93 and 94 is |argerThe#ter Rafindaly 98 doPYhé Fitds Ah bEdyolpsyiPa.liged the
efficiency for noistening air is inproved. 20 [0075] Mor'eover, I n each of

the filt ' j . j inth
LT cunt or ent BRI Eh B hA¢ing a SrhAEG HELME ViRGab T 1T (NS

till t f ' ' i ' [
SUIT1 Ve SMEAOERYSA 2 UM 10, OB LS PP E RS o0
e 5o’ oo EheTneER SR thickir RuntSrdnti SHLE Bl St BORGRRRrion o (o
distance betueen t rb%bneor}' éhrgn?cr)tsélt?onn E:((eagilzeornp(5)9521%0(:1)‘1c 9&3 %nfd %:ltlg rcenter in the

region
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



mai n body 92 and the still water surface Ws. As a result, as 5 illustrated
in FIGS. 23 and 24 with broken |ines, even when the filter units are
stopped with the centers in the circunferential direction of the non

i mrersion regions 93b and 94b shifted in the rotation direction (or in the
direction opposite to the rotation) beyond the position directly below, the
unwant ed i mmersion of the filter 10 mai n 3odi es 93 and 94 can be prevent ed.
[0076] 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
wat er tank i sbeteveen each amdintbe crpimderatteal directionsofidhe npbacause, for
exanple, the humdifier is installed in an inclined orientation, the

unwant ed i nremmimersodn trbgidri D8erom&4in amalitles sl water Sarfhce WS idequakl i ned
wat er surface can be prevented. [0077] In the hum difier of the present

i nvention, the the destativetbetatedmehe'dn iMedrisién yBahad obbafehexfikedi ng
along the outer circunferential face of the imersion region having the

outer edge .| AR Widy 9Daped 1R 1P watek YurfRedPOIY Aleh delyl g T rame. The

rotation drive nmechanl smincludes the roller and fhe notor, not or

T cunt er ant1 Qi EalRtin FICS, 2 ard ARl et S, AR wEEn the e ¢ ame

circunferential Tace © rame’ro uni
e in n shapscg ool gng e, e, clopurteran Ll Lopeer el both the
shape of the Ihrr%g?ioinsof 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.

[00771

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.



not a ring shape, and therefore, the roller in contact wth a portion of 5
the outer circunferential face of the frane corresponding to the immersion
regi on cannot cone into contact with a portion of the outer circunferenti al
face of the franme corresponding to the non immersion region, and therefore,
the roller cannot rotate the filter wunit. 10 In other words, since the
franme in a ring shape is included, the B8tation drive mechanismcan rotate
the filter unit snoothly regardless of the shape of the filter main body.
[0078] In the humdifier of the present invention, the disc-shaped 15 filter
unit includes the flfitherframeibhonp drape beteéndimg dlonghdielontet he filter
mai n body, and the filter main body has a water absorbability and air

per neabi | i ty,cieewmiféreritialvéa deasofdbatbintlveiam edison hebidn and tHaihbher more, the
wat erti ght section for preventing water from entering inside the franme is

provi ded on tidemieraith sQEHOASHIOLKH fitler BRih bodyethe RhapeesBilNfr0b 99 of the
filter main body. On the <contrary, a portion of the frane where the

vt erl1 00 <aglt 2k e chlbe, BROUHBIIARESNDALIRE SRR SichOmaRtELi o
absor b wat erteonat Sk e RI A PE AT HhndR - SandHEE A 30 boay
opposes the bottom of the water tank, t.he filter, naj,n body.is .npt imersed,
and nor eover ,THRETHRATLF TR C%%??B?@Br@%@QE?%Wl taeﬁ’o%i‘%‘i‘nogﬁﬁgri ng
'nside the f ' Suter c?rr']éjultn erentia e{]éeegf 1% 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 disc-shaped
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 opposes

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



absorption of the filter main body is further prevented. 5 [0079]
Furthernore, the watertight section nay be used as a margin for attaching
the detection target described below, and alternatively, the watertight
section may be disposed so as to cover a portion of the filter main body
corresponding to a lack as a conplete disc fromthe 10 sight of a user of
the humidifier for inproving the appearad8es of the filter unit and the
hum di fier. [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 rhadst ppROgRRsthe betwimiaidheewater tank athe filtesy mgandmdynis t he
approach/ departure of the detection target; and the rotation control neans.
Si nce the detmattimmdrsedeanidsmureoverdherwhatertight eectuon prevbnts tee ect i on
target is rotatively noved in the circunferential direction 20 in

accordance w whtéhfromleaitefing mdite therfenmerand thhsdiuneadnied ehtéhe filter
unit. Furthernore, the detection target approaches to or departs fromthe

detector i xeghddpkiPof tie FRteH inioRy! {futhetliteviateation target in
accordance with the rotation in the circunferential direction of the filter

unit. The det[gg)t detects the 25 approach/departure of the detection
target. 4 [ g?;l The rotation control neans stops the operation of the

rotation drive meqRgVM el MBSttt h eIt GE M AP beSitld 28Rt ARgth by the
for attaching the detection target described below, and alternatively,
the watertight section may be disposed so as to cover a portion of the
filter main body corresponding to a lack as a complete disc from the
10  sight of a user of the humidifier for improving 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.



detector. Specifically, in accordance with the positional relationship 5
bet ween the detector and the detection target and the positional

rel ati onshi p between the non imersion region of the filter main body 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 target 4 10 when a predeternined period
of time has el apsed 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 naﬁ“ﬁﬁﬁdy is not imrersed in the water and the filter unit does
not absorb the water (nanely, a state where the non inmersion region
opposes the bottomThs rotatiba cvaxteo]l maak)s. stope&hle dperaitivar ofibhe sotdtyon

enpl oying a sinple structure including the detector, the detection target

and the rotatdaveanethahigmans the haisis of atdetectibnt Randlt bbesinsd by kg be
stopped not in a state where the 20 filter main body is imrersed but in a

state where t&@téci:bf.erSﬂ%éi@ica@B@Yn a3 cTanddRigLthe POSItEdRAErelbBRIPIAL | ON

of the filter unit may e appropriately controlled so that the filter unit
TRy D SR IBURELY LEO GBS ANERILAE UELRE CRbLeR SURF LRI ] (1ot
i i 11 er of PURSSRIE Rt P A0p 2 BirsRE EHERCRL e AR Cac
swtch (or a yg&}lf aln%% thet: Qveat%%tt%%tki, %getr%%gﬁtonucscjnqgofmeans 1s set to stop
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.



magnet and the rotation control means that stops the operation of 5 the
rotation drive nechanismon the basis of an on/off state of the I|ead switch
(or the Hall 1C). Although the lead switch is assumed in the follow ng
description, the Hall ICis simlarly applicable. The nmagnet is provided on
the filter unit. Therefore, the nmagnet noves in the circunferenti al
direction in accordance with 10 the rotaklion in the circunferenti al
direction of the filter unit. Accordingly, the nagnet is sonetinmes i mersed
in the water, WhT eas no problemis caused even when the magnet resistant
to water is i0#8Rlsed in water. [0084] 15 The lead switch is fixed so as to
face the rotation position of the detection target, and the magnet
approaches to or dePhetlhumidifier bfbthe pdesant: vtvamiae incliadesdthe detacher
rotation in the circunferential direction of the filter unit. The |ead

switch is tunseg adead switokdophf Hiall BHCY; dhedadete ctiohhtdrpetappngach/ departure
of 20 the magnet. Since the lead switch may be turned on/off I n accordance

with the appieagividepdthe@tation @iRenfiedry ﬁmogtdp%m}ﬁecb?@m@@ﬁ,of there
is no need to provide the |ead switch, which is vulnérable to water, for

exanpl e, on_atIROLbi Ao WdriV & nl dh MRSET ohaME BRIkl of a%?oﬁﬁﬁ?%?é’ﬁcgf %ﬁ(}? wat er.

42 [0085] The rotation control neans stops the operation ation

drive mechani gy { QR @ He BYETCT "eAlfffhothE TeAd sWHEAEYs 2sBined

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 1s 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 1s 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.



when a predeterm ned period of tine has el apsed after the lead 5 switch is
turned off. As a result, the filter unit stops with the filter main body
not imrersed in the water. In other words, by enploying a sinple structure
including the lead switch, the magnet and the rotation control neans, the
rotation of the filter unit nmay be stopped not in a state where the 10
filter main body is inmmersed but in a statd® where the filter main body is
not i mrersed. [0086] The hum difier of the present invention further
includes the _rotation shaft part and the two bearings for respectively
rotatably 15[QQﬁfgorti ng the one and other ends of the rotation shaft part.
The rotation drive nechanismrotates the filter unit in the circunferential
direction around th®heotdation eirdirol prrandstpssde: operationof thatratation
orientation protruding fromthe both faces of the filter wunit. 20 The one

end and the otlhere mredhahisie fopeaninnples baidn phe lehd wevitch fié enenéd dneoet er s,
and the two bearings have di nensions respectively corresponding to the

di aneters of Wipmagedétandihbg pedidof eitle Hay SlapRedvoites the Nead wo

bearings have different dinensions. Therefore, at |east the end having a

| arger di agret giyitch ?éwﬁgﬁ RSE‘Z iéﬁﬁégg% e HMep Qﬁﬁ@fsr{>§§ “tifﬁrth@q%pr

supporting the end 43 di aneter (specifically, for exanple,

t he end havi n%a]-hhﬁoﬁfxrrgﬁri%%@é&gﬂgﬁgswgg r.f it in the bearing or even when

it is forced he "rotat’i on part "does not snoothly rotate).
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



[0087] 5 In general, a filter unit is renoved and attached by a user of

the humdifier for exchange, cleaning or the like. The filter unit of the
present invention includes, however, the detection target, and hence, it is
necessary to set the rotation shaft part of the filter unit in the bearings
so that the detection target rotatively noving in 10 accordance with the
rotation of the filter unit may pass a detdctable range of the detector. If
the both ends of the rotation shaft part have the sane dianeters, a user
shoul d check the positional relationship between the detector and the

det ecti on t ar hevingpmmatleridiametes (specibically fon examplaetlpe epdrhavingct i on.
Therefore, the user nay set the filter unit in a wong direction, which
causes a probtleenlatger disenditredoes notfitan thicheatingher ee¢rsthen it & get .
[0088] On the other hand, when the filter unit of the present 20 invention

i s used, therfyrcedhofinetlfe kotation sdiaft pashdeks g s@@%ﬂilgw’caté)@' ationship
bet ween the detector and the detection target because the user nmay attach

the ends havi[gpgfle different diameters to the bearings having the
di mensi ons corresponding to the respective ends. In other words, a user may

capl 1y, a0 Soout ot oy @bash 4 b Fhoida oS BB Ll o2
present | nventh o b5 AT Rl g TR fhd RS 7o BOUAH 3P Y
the present invention includes, however, the detection target, and
hence, it is necessary to set the rotation shaft part of the filter unit
in the bearings so that the detection 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 unitin a
wrong direction, which causes a problem that the detector cannot
detect the detection target.
[0088]
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.



holds a filter main body with a part thereof immersed in water 5 reserved
in a water reservoir and has a circular outer circunferential face, the
rotating body being rotated by rotatively driving the roller with the outer
circunferential face of the rotating body in contact with an outer
circunferential face of the roller, air being sent by a fan through the
filter main body to be blown out; and 104dn attaching part for renovably
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 rollerl088%oving the rotating body vertically to the rotation shaft
of the rotating body and substantially horizontally. 15 [0090] The

huni difier of the [Flsénimidifentoforhe predeatdaventzadidy himidifesr conpri si ng:
a housing for housing the rotating body and the roller, wherein the fan

al I ows air i ndoiRgeeeds 4 edllehgoBt poideiRilyldieve IO Yobgtihe Wads thig ough the
filter main body, the filter main body is 20 held within the rotating body

with a rot atima%f@mtﬁ%lyaﬁaﬁndﬁ RitHR PartDHbrBE HRAAbAGAUL Brdile T ot at] on

shaft of the rotating aching part 1s integrated with the

waler T esqrvoldee ok 65 f % ok (LI BORAL WA ONEE G Lion Of the filter

mai n body i miersed Wat'er ‘reserved in réservoir and is
remvanl 25 gL ot tedotd e oherBunit pAREBHn B B
COMPrISING: 24fioing the Follor with the olter circuinforential 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 blown 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 vertically 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.



rotating body with a circular outer circunferential face for holding a 5
filter main body, the rotating body being rotated with the outer
circunferential face of the rotating body in contact with an outer
circunferential face of the roller, and an attaching part for renovably
attaching the rotating body in such a manner that a rotation shaft of the
rotating body is positioned substantiallybl0 directly below a rotation shaft
of the roller by nmoving the rotating body vertically to the rotation shaft
of the rotating body and substantially horizontally. [0092] The rotation
drive struct 9&3 the present invention is 15 characterized in that the
outer circunferential face of the rotating body and/or the outer
circunferential facBhefrotatdonaries strectaiwbjofdhedredsenttinvenpioecessi ng.
[0093] Furthernore, the rotation drive structure of the present 20

i nvention is whatiaet @Fiveetristimadomhpeising! £roller BeIbé Mrakived Idrivemvabl y.
[0094] The rotation drive structure of the present invention 1s

Char ot 12 Sk S URRLE Qe pl S Lo BeBcd G FOPRLNER 2 25

downward pressure to t e rotation cture

of Uhe Pr 8eriubpyeb 8By fe rbeitahe BYMnlhthidh VATh the Glscfe! " body 1
circumferential 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 is

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 a downward pressure to the roller.



force applied by rotatively driving the roller in contact with the 5
circular outer circunferential face of the rotating body. Furthernore, the
rotating body is horizontally noved 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 word®, the rotating body is renpvably
attached to the roller for rotating the rotating body by horizontally

novi ng the rqbﬁtiTg body, In this case, a filter unit of a humdifier

I ncludes a fi 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 listheratation drivee structioe of ihetpreisenbenvention, then body
and the rotation shaft of the rotating body according with each other and
with the | owerotptintg bodpthdldmg the diltewmimaindstydy mrestsdddi withes ¢éurnieger ved
in the water reservoir. The fan causes air to pass through 20 such a filter

mai n body. Sifagee @F@ﬁeﬂbirrbb@ti{rélyéfivﬁﬁ'gfthb%ﬂérﬁn Sdnies witheskzed in the
wat er because the filter main body is rotated with its |ower portion

i mersed ign tJi?cﬁ‘ﬁ}r%%t%rrt‘i‘lé%ﬁﬁﬂf@feﬂﬁépfacléoﬁytﬂesr(ﬂ%.‘fﬁ{ #oded up and hence the

air is noistened. Furthernore, 1n the rotation"drive structure of

e LS e AP KISR0 6 N0bOIRL ",
the knurl — progess'tRE okt BLoHeAE: 4he tRa bl PhSEP IS Fspoudy ther ebet ween.
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



[00981 5 In the rotation drive structure of the present invention, the
roller in contact with the rotating body is vertically noved for attaining
definite contact. [00991 In the rotation drive structure of the present

i nvention, since 10 the downward pressure is applied to the roller, the
roller in contact wth the rotating body substantially directly above the
rotati ng body pushes the rotating body f4 attaining definite contact.
EFFECTS OF THE I NVENTI ON 15 [01001 According to the humidifier and the
filter unit of the present invention, the absorption/non-absorption of the
filter unit cevendiosyiliebatemeretinfenentighfadeof thatrotating hiddy and/or
circunferential direction of the filter unit with the disc-shaped filter

uni t di sposedtheéodbercireniifeebnbial €at@ot ohe aotleniart dulgeéidd 86 th@knirimer sed
in water. In other words, the problem of the unwanted water absorption of

the filter U?féee@@fh oPh PPN Gl 0f SER At i tHeBebéWablL. Accor ding

to the humdifier and the filter unit of the present 25 invention, the
absor ption/ nomomorption of the filter unit can be 48 sw tched by
switching the i rsion/non-inrersion of the filter main body nerely

wth the o scsnapedt e edfefhhitig e sEakifes LeHEENRY igvRBtion Bk ana
with the fil t%lléjrn{r{ cci)n acrtsv%gthi H‘l&t! ?Sta’i%ﬁg r‘body 1s 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
invention, 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



5 In other words, the problem of the unwanted water absorption of the

filter unit can be prevented with a sinple structure. [01021 According to
the humdifier 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 #8m each other, resulting in
attaining an effect that the filter main body can be exchanged or cleaned
for maintenance. Furthernore, since the roller is disposed substantially
directly abovewitshedey eWatc}nggmhMmtmﬁ'snm/hmn apptéeson fod thesitant i al |y
directly downward pressure to the rotating body, and thus, the pressure is

uni formy apphiagf Bodyt hteredy ahirogzhdby. robatianr estihé cirenrefdreatidlhat  t he
roller transfers a stable turning force to the rotating body for making the

rotating bodydiveetion sfaftat fltes Wiivwithathe didetNBIPRT BltetOufitnBigpbisd iRt ati ng

body is rotatively in contact wwth the roller substantially directly above

the rotating hHodyy; WeRdntatiodt Qﬁﬂrwltfl;le ro t%rr@(‘%qn\s\#\e'rg téﬁlrt(h)'%é whiefan be

brought into rot atlve contact wtht er even at 1 ng body

52 SR B S S R o 0 M
ot ating bodyels Mot sgnt Lo 02, JPUEH, SO ferelarg an effoct that
exhi bi t ed. BITOEIOZIi)ESCRI PTION OF THE DRAWNGS 5 [0103]
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 1s horizontally



FIG 1is arear viewillustrating a one face side of a filter unit

i ncluded in a humdifier according to Enbodinent 1 of the invention. FIG 2
is afront viewillustrating the other face side of the 10 filter unit
included in the humdifier according to Enbodinent 1 of the invention. FIG
3 is a schematic side viewillustrating the internal structure of the

hum di fier according to Enbodinent 1 of #Be invention. 15 FIG 4 is a bl ock
diagramillustrating the structure of a principal part of the humdifier
according to Enbodinment 1 of the invention. FIG 5 is a flowhart

i |l ustrating moseddandsthiereforeham elifé ¢tctdidtord mabionuin dofhtacttheiwens tledi ng
process executed by a 20 CPU of the humdifier according to Enbodi nent 1 of

the inventi onollrGnd the tatiag bodyis kédigtedid aghiliitedace side of a filter
unit included in a humdifier according to Enbodinment 2 of the invention.

FIG 7 is a schematic side viewillustrating the internal 25 structure of
the humdifier according to Enbodinent 2 of the 50 invention. FIG 8 is a

oo e L1 ol PO pORe PRSERIBTION DITAE HOINGSLVOE0 11 0,
view ill u%t r%illa%]t he ot her face side of the

FIG. 1 1s 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 i1llustrating 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 procedures in 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



filter unit included in the humdifier according to Enbodi ment 3 of the

invention. 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 Enbodinment 3 of the invention. FIG 12 is a front view
illustrating another filter nmain body to50Obe included in the filter unit of

Enbodi mrent 3 of the invention. 15 FIG 13 is a front viewillustrating a
filter main body to be included in a filter unit according to Enbodi nent 4
of the inventinyentidn.G 14 is a rear viewillustrating a one face side of a

filter unit included in a humdifier according to Enbodi nent 5 of the
i nvention. 20 FI G HEGi 8 ia asxdermaemcillustratirnigeavonle fasersade md at ikeothst f ace
side of the filter unit included in the hum difier according to Enbodi nent

5 of the invemicleded Fh@ hignidifier seberdinigct s Egebydienent Busfttlat i ng t he
internal structure of the humdifier according to Enbodinent 5 of the 25

i nvention. S5Yinpnvehn®ionl? iS a side cross-sectional view of a humdifier
according to Enbodinent 6 of the invention. FIG 18 is a partially

per spect | ve front veRy gfis W dMTigH NIRfstrARGY tdoiiar FIROGHIRAtIS of the

I nvention. 5 FIG partially perspec VI ew o umdifier
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.

156 FIG. 13 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 1s a rear view 1llustrating a one face side of a filter
unit included in a humidifier according to 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 5 of the invention.

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

25 1nvention.



according to Enbodinent 6 of the invention. FIG 20 (a) is a front view of a
rotation drive nechanism when a rotation drumincluded in the humdifier of
Enbodi ment 6 of the invention is not nmounted in a housing, and FIG 20(b)
is a front 10 view of the rotation drive nechani smwhen the rotation drum
included in the humdifier of Enbodinment 6 is nounted in the housing. FIG

21 is a front view schematically illustrdilng a shape of a filter main body
having a |inear outer edge to be included in a 15 humdifier of the
invention. FIG 22 is a front view schematically illustrating a shape of

anot her filter mai nEBGdyl hisvaside crosesectional viedgef nchbmidizénded in the
hum difier of the invention. FIG 23 is a front view schematically
illustrating acetaliagdfo Emizediméne6 ofehe imvéntiavi ng a pol ygonal outer edge
to be included in the humdifier of the invention. FIG 24 is a front view

schematical Iy ill usPIgLiI®isfa Pranaldf pepsddiere fﬂdﬁtehemabﬂtll@@@wthlﬁ%r
included in the humdifier of 'the invention. 25 52 EXPLANATI ON CF

REFERENCE NUVEBAL ink Q0B In Bodisttf 61 fithelveRtios 100 housi ng

5 FIG. 19 is a partially perspective front view 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 ol
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 to 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



18 water tank 180 water vessel 183 arm2 filter unit 10 2a absorptive
regi on 2b non absorptive region 20, 21, 22, 23, 24 filter main body 21a,
22a, 23a imrersion region 21b, 22b, 23b non imersion region 15 3 frane 30
hol der 3a, 30b watertight section 30a water- conduction hole 300 rotation
drum 20 4, 400 rotation drive nmechanism 41 filter notor (notor) 42 rotation
roller (roller) 450 roller part 451 rolb& 25 5 fan 53 61, 63 lead swtch
(detector) 62, 64 nagnet (detection target) 7 rotation shaft part 71 one
end 5 72 other end

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 lmmersion 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



81, 82 bearing Wwater BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 10 [0105]
The present invention will now be described with reference to the
acconpanyi ng drawings illustrating enbodi nents thereof. [0106] EMBODI MENT 1
15 FIG 1 is a schematic rear viewillustrating a one face side of a filter
unit included in a humdifier according to Enbodinent 1 of the invention,
and FIG 2 is a schematic front viewill@8trating the other face side of
the filter unit. Also, FIG 3 is a schematic side viewillustrating the
internal structure of the humdifier, and FIG 4 20 is a bl ock diagram
illustrating the st@lyd@idire of depdismat@aldet@ctof the humidifier. [0107] In
these drawi ngs, a reference nuneral 1 denotes a humdifier, and the

hunmidifier 1 includg®.64s illushaghetl(détettioh takge®b through 4, a housing
100, a CPU 10, a ROM 11, a RAM 12, an 54 EEPROM 13, a display section 14,

an operation section 15, \3tafiufi SHdfY 3gpsor 16, an air cleaning filter 17, a
water tank 18, a filter unit 2 having a water absorbability and air

perneability, a roftﬂtionor%rélgg mechanism4, a fan 5, a lead switch 61 and a

magnet 62. The 5 filter unit is in a disc shape with an appropriate

Lgbfﬁgezs?nd i nclagles %til'elrte%rd mai n body 20 with a honeyconb structure

81, 82 bearing

A% water

BEST MODE FOR CARRYING OUT THE INVENTION
10 [0108]

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 1is 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 1llustrated in FIGS. 1
25  through 4, a housing 100, a CPU 10, a ROM 11, a RAM 12, an



wat er absorbability and air perneability 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 10 rotation shaft part 7

I s supported by bearings 81 and 82. [0108] The CPU 10 is a control center
of the humdifier 1 and is connected to, as illustrated in FIG 4, the ROM
11, the RAM 12, the EEPROM 13, the displfsly section 14, the operation
section 15, the 15 hum dity sensor 16, a filter notor control section 40 of
the rotation drive nechanism4, a fan notor control section 50 of the fan
5, and the | EEPROMcHS, & displayggectnrel dabnmpsastiom segmen 15, ses. The CPU
10 uses the RAM 12 as a work area for controlling respective parts of the

hum di fi er anHuexedtyt segsomi 6oan gir eheasnpdiiter 47¢ ar wateetank 1 & & Alteent r ol
program and data stored in the ROM 11 and data stored in the EEPROM 13. A

time menory pghit 3davidels %t@?chb%%rBaBﬁitty Qﬁdaaﬁ?'&hi/ealﬁﬂﬁﬁf ffrot 8o EEPROM
13. [0109] 55 As illustrated in FIGS. 1 through t he housing 100 has a

vertical rect apal glocRBGA Lk SPIRRS SRAM LRIk 61 LaNPd shagabeed TB ® on

floor, has an Inta ort on Its rear face and an

5100 T a6, oA s B0 e AL RSOBEL R PR B PO 100
and the 1 ;'nt otk A0S e B TR S sl SLad 1 18

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

10 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

15  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

20 acontrol 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 2 memory

area of the EEPROM 13,
[0109]



upstreamto downstreamof air flow [0110] 10 The air cleaning filter 17
includes a filter nmain body with air perneability working for both dust
col l ection and deodorization and a synthetic resin holder for holding the
filter main body, and is in a rectangular shape entirely covering the

I ntake port 101, so as to filtrate air passing through the air cleaning
filter 17 itself for 15 filtering out fi M floating notes and dust and for
deodorizing. The air cleaning filter 17 has a structure that the filter main
body is easily manually attached to or renoved fromthe holder by a

manuf act urer oper at 88 ilustratedrinoFIGiRe Inthwatigh 8y the Hooksing 1080haka wat er
tank 18 is provided on the bottomof the housing 100, is in a rectangul ar

tray shape haverticanrezpengdlappearallelepiped shagecrobs alltvesd Yo sugpdicedaf rom a
wat er feeding tank not shown, The water feeding tank is constructed to

aut omat i cal | yflbeghawharintaketgiat idieon ighkedBfd@r akideri batRtpagaiom m ned
water level in the 25 water tank 18. 56 [0112] The water tank 18 is

di sposed to hax§td 6 ERROShRRuddLENalik Huct8D PRt é&ﬂlé&%gghe%@am the rear

face and the front face of the humdifier 1, and the wat tank 18 is in a

oo 26 angokeso AR, RIEERBLO 020yl AheLf) e 180 ot Pl

view. More sp ner dihension o e 8 in the
depth di et 00, (5hte1cL5 17t e ALEY il A% ESlheifa A it 4! et ¥
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 is in a
rectangular shape entirely covering the intake port 101, so as to
filtrate air passing through the air cleanming 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 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

25 water tank 18.



thickness of the filter unit 2 but is largely smaller than the outer
dianeter of the filter unit 2. On the other hand, the inner 10 di nension 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 dianeter of the
filter unit 2. Therefore, the water Wdropped fromthe filter unit 2 is
prevented from | eaking out of the water tdnk 18. 15 [0113] The rotation
shaft part 7 in a cylindrical shape perpendicular to the filter nmain body
20 is providefl at .the center of the filter unit 2, and the filter unit 2 is
di sposed in al0Mdali cal orientation so that a part of a circunferenti al
portion thereof nmay be imersed in the 20 water reserved in the water tank
18. Accordingly, thfheovatémtanki#f ts giapbsadite Hivwpbtsedpposingsidewallal
orientation. At this point, the rotation shaft part 7 is rotatably supported

by the beari nQSa&h@neb&merr@_sﬂamﬂ%/ehdr@a@\fa@@dndrtw&mtﬂae@ afahes 181 and
182 extending upward respectively fromthe sidewalls 18a 25 and 18b of the

water tank 18huandlifiera, a@sile ﬁd%@rft'ﬁ%kera Whid n?%dﬁoﬁifecgia@gg{laﬁehﬁ%gt ably

around the rotation shaft part 7 int clrcunferentia I on.

10" v e 140k BARE 0415 AALEPRAEE VS SPNHRRRY.

Por 10, O L et Bk B e BetaS e B A AR BB Bh L, o

the center of is, the lateral direction in FIG. 3) is sufficiently 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.

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 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 i1s



wat er - conducti on hol es 30a described |later and has a one end 71 and the
other end 72 having a |arger outer dianeter than the one end 71 10 with the
central portion of the rotation shaft part 7 sandwi ched therebetween. The
outer diameter 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 tBd 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 wunit 2 in turn) with the other end
72 di sposed owipprrtedhetatally araimd the rotationghadt pactiTisdthe t he
supporting part 181 is in a U shape with a dinension according to the outer
di amet er of tdiecwmderamdal dimetiomnt daThelIfiltatprant sody 0dsdanendiFlshaser t ed
from above 20 the U shape. Simlarly, the bearing 82 provided on the

supporting pgith A8 opridiathickaesaesd Bhsa éiecuba thirigidhaheiethef the
other end 72 and rot at ably supports the other end 72. [011 The hol der 30

has a struct Wehtkbdhetads, ke ﬁ?&%‘éﬁeﬁﬁ%‘]?drhmﬁéfﬂ%é%@iﬁgn%a‘ﬁ ?g%qnbl ed by

a manuf acturer operator Or a user d therefore, a manufacturer

20 t §F?¥o%rtheﬁﬁﬁfé£¢{h R hlonRR ML o8 {8 BRET G B Tt Bd e, 7, 0 *°

attachi ng th I4ﬂ mai n body 20 to the holder 30 may be easily rranually 5
attached/rerm o/fromthe supporting parts 181 and 182 by a manufacturer

operator or a user..J011
P Tfle ro%tmn 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 18lisina 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.
[0115]
The holder 30 has a structure that can be easily manually

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



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 (nanely, the face side fromwhich 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 be®8 ng 81 with the di nension
according to the dianeter of the one end 71 and the other end 72 is
supported by the bearing 82 with the dinension according to _the dianeter of
the other enmndzherelprer acaanadactiyresmperator ar @ ysen carieashy filter unit 2
wi t hout considering the positional rel ationship between the |ead 20 switch
61 and the magaetuaddy atfadiFémiovedhesthter miem bodyeke toMirormndhechdldet
supported by the bearing 82 and the other end 72 supported by the bearing

81, the othe30enFufZhenmnoet, tiee filtartnit 2 obeaime beaittachidl tlendlidier ef ore,
25 the filter unit 2 is never set in a wong direction. 59 0118]

I nci dental |y, miahif Hudye0 t3GHeShoRke 30 nSHPbBRidssly ifusllg has the

wat er - conduct i on hol és 30a each in a D shape correspondingly to the both
faces of the zfiﬂt%i%ﬁédﬂ%ﬂop&fhfoﬁfomtm %@fﬁﬁg ga%té%ghéﬁfl'l’hfb g rane
shape covering the outer cirtcunference nore specificalrly, overing the
outer circunferent a% face %r%&o?ogortion in the vicinity of the outer

Tt

ci r cunf er ent | ZETFHESWS OB & Hath body 20. Each
[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 18 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.



wat er - conduction hole 30a is perneable to not only the water Whbut also air
and is fornmed in an area as wi de as possi bl e excluding an 10 area necessary
for holding the filter nmain body 20 and forming a watertight section 30b
described later. [0119] The holder 30 is conposed of a first frame 310 and a
second franme 320, and each of the first frame 310 and the second franme 320
15 is in the shape of, so to speak, a ci Bl ar dish having the

wat er - conduction hole 30a on its bottom and the filter main body 20 is
hel d by coverlngzﬁhe outer circunferential face of the filter main body 20
and a portlonﬂﬁl he one face side in the vicinity of the outer
circunferential face of the filter main body 20 wth the sidewall and 20 the

bottom of the firstldaidertallf dredhblderdB®is readdef syhelietstc devirl Anddiag he
first frame 310 and a portion of the other face side in the wvicinity of the

outer circunfgieftdtet-coadaictford heldd 3@@reaehllﬁ PD¥haPe d@ri‘@sﬁcﬁﬁiﬁﬂg@?‘ﬂ@' | and

the bottom of the second frane 320. As a result, the water W

having passedgid, e?ﬁé@%ﬁ@{d{@%f}gﬁﬁp@m %esﬂélcfe?%‘f'sslé%ﬁ?hlf yiid gr main

body 20 held 1nsi e ‘ter mai n bod never

e S AL 0 SR RN BT,
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of the outer circumferential face) of the filter main body 20. Each
water-conduction hole 30a is permeable to not only the water W but
also air and is formed in an area as wide as possible excluding an
10 area necessary for holding the filter main body 20 and forming a
watertight section 30b described later.
[0119]
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 1is in 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
vicinity of the outer circumferential face of the filter main body 20
with the sidewall and the bottom of the second frame 320.

[0120]



wat er when i mmersed and a non absorptive region 2b that does not 10 absorb
wat er even when i mersed are di sposed 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 circunferential direction. Therefore, in each of the first franme 310
and the second frame 320 of the holder 30 having a non water absorbability,
t he wat er-conduction hole 30a 15 for i m&0sing 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 i m®dBgi rswt, thewater &V havingipassezithirough hhe
correspondingly to the non absorptive region 2b. The watertight section 30b
is in a 20 shaptevtondpctba polesi 30dréattasy thd filteirtinadndeydy 20 hafldt he fir st
frame 310 (or the second frame 320) covering the one face side (or the

other face sirigde @hethsldel|3cehutrehe filesy ny ndred e 20eRM e i fiftbrsB@ one
face (or the other face) of the filter main body 20. [0122] 61 1In each of

the non absor Riilehé QEA X Havﬁlag"’g;f}ﬁﬁ]écﬂﬂ{siﬁg%ﬁ%l 61%rfmj<mﬂnjo%ﬁaf§' Iter

mai n body 20 watertight is forme e watertight section 3 t he

out er cirgunf hal the , even when the
non absorg)t i Vgﬁ%&?%nt}%&ﬁg@%mﬁﬁp%%g%ﬂﬁ%l g/%?eegf%%zl%ggélgrBBWi S prevented
from entering@@e‘l]filter mai n body 20 so as to allow the filter main body
20 to absorb[t water. At this point, the water level in the water tank 18

Is sufficiently loper than.t upper end, of . t he tertjght .section 30b in
a state where the %&Prwpgﬁ%h-mgm 1@%#%@?@& wnitipet s

embodiment of the invention, an absorptive region 2a that absorbs

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
1s 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]



10 | owernost position in the circunferential direction of the filter unit 2
(see FIG 1) and is a level for definitely imrersing the water-conduction
hol e 30a (at |east a part of the water-conduction hole 30a) in a state
where the watertight section 30b is disposed in a position other than the

| ower nost position in the circunferential 15 direction of the filter unit 2
(see FIG 2). [0123] On the other hand, 6iln each of the absorptive regions
2a, the water Weasily enters the filter nmain body 20 through the

wat er - conducti on hal e 30a even though the outer circunferential 20 face of
the frame 30 preve Ihe@‘ﬂé()?éhérl}orhﬁ sOTRII¥e spelonsdbs a watertightivesse) 20
absorbs the water. Incidentally, a fine water- conduction hole may be al so
formed on tHeroonasingithediiter amairabodu @9 whtettaghblisformeddyr thepondi ngl y
to each of the absorptive regions 2a. 25 [0124] 62 Incidentally, the
magnet 62 i s whkextight sbetion@0y and theeouieraintemder érsthabifaccof the of the

wat erti ght section 30b of the first frame 310 and is rotatively noved while

descri bing a kéldew! 30, dxed therefore Covalandeenikhb ddicabobditios regidmebfisl ter
unit 2. The lead switch 61 5 is fixed so as to face the | owernost point of

the rotatison pPRRIdrsed iRfwatdie tHBGPSterO® isAbvrRed freal éﬁteﬁn@lrtih@tﬂﬂef’oar d

65 is fixed on the sidewall 18a of the water tank 18 and the |l ead switch 61

ot gl 207 850 PSR aPE L 0 i o o (1o
water. At this point, the water level in the water tank 18 is
sufficiently lower than the upper end of the watertight section 30b in
a state where the watertight section 30b 1s disposed in the

10 lowermost position in the 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]



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 nagnet
62 cones into a predetermned area in the vicinity of the lead switch 61
and to be turned off when the magnet 62 goes 15 out of the predeterm ned
area. In other words, when the magnet 62 conmes close to the lead switch 61,
the lead switch 61 is turned on, and whé&? the nagnet 62 goes away fromthe
|l ead switch 61, it is turned off. As a result, the lead switch 61 functions
as the detector for detectjng.the approach/departure of the magnet 62

to/fromthe 20 | eadlncidenbaly. thy sgnatebrighzedan the peotaradthe the filter

unit 2 and functions as the detection target to be detected by the |ead
switch 61 wor&irognHerehitalieli sattoon of Ohe 6§ atArery htheectiad 38bi dfdthebfirsts t ur ned
on, it outputs an on signal 25 corresponding to its transition to an on

state to the {#Ehd3]0emad 88 rotdivelydoveddvhitetddscibing 4 uireedawphthiih stops

outputting the on signal. On the other hand, when the on signal is input

fromthe Ieagce%wafaqﬁae%tﬁﬂa?e %&&1 Gf%ﬁéme&suhm t%éf@acaéwlf&he‘gl s

in an on state, and when the on sig I's not input, it determ nes t

the lead switghhBlgicy 4 t@f‘a%&lﬂ?‘hgrm&gi’%@%gmé?393 SOy ¢ he

continuously I'm an on ‘s 03|
predet ot m neduyat e el B8, afl HIBLSH e AR S B AL b 2
sidewall 18a of the water tank 18 and the lead switch 61 is 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

15 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



10 area is hereinafter designated as a switch-on area. Wen the nagnet 62
Is positioned in the center in the circunferential direction of the
switch-on area, the non-absorptive regions 2b of the filter unit 2 are

i mmer sed but the absorptive regions 2a are not imersed, and when the
magnet 62 is positioned away fromthe center in the 15 circunferenti al
direction of the switch-on area, at |easthda part of the absorptive regions
2a is inmersed. In the case where air humdification is not perforned, it
IS necessary to stqop the rotation. of the filter unit 2 in a state where the
wat er non- abswhemn; the leas switchp@ldpdurnedofbdt isters putaptiingttheeon egi ons 2a
are not imersed, 20 nanely, a state where the filter main body 20 is

wat erti ght, asignalhefhi the othee hagul) whendhesin arghalhs mmgiefroé2thee used
for attaining the timng of stopping the rotation. [0128] The tine nenory

part 131 of tladesRioN 6B HoCOR) ldbdeter2binpserdeitettie hedl peitdo6dfisihme, 1/2
of tinme having el apsed fromthe 64 nmagnet 62 entering the swtch-on area to

the magnet 6231 Qavifite! Aad WwHenCthodn aigRal PABE Inpht, & ded¥tmanes ghaed from
the magnet 62 entering the switch-on area to the ‘magnet 62 reaching the

center ingt h&&lé&“d‘%ﬁf&i’?ﬂ% iﬁidlfsfﬁ &atQf the switch-on area). The 5
o u

predet er mi ned peri od tine Is calculated on the basis of a neasurenent
result obtai ngﬂ@tﬂ actually rotating the filter unit 2 by the rotation
drive nmechani 4°so as to be stored in the tine menory part 131, for

cxampl o “betore foryacd.a e RV 8 {48 dou PR W1Ro! BELEN YralELST O o
magnet 62 1s positioned within the predetermined area in the
circumferential direction of the filter unit 2. The predetermined

10  area is hereinafter designated as a switch-on area. When the
magnet 62 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 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



10 conpl etes one rotation in 60 seconds and that the nagnet 62 passes

t hrough the switch-on area in 1 second in accordance with the rotation of
the filter unit 2, the time nenory part 131 stores 0.5 second as the
predeterm ned period of time, [0129] 15 As illustrated in FIGS. 1 through
4, the rotation drive nmechanism4 includes the filter notor control section
40, an electric filter notor 41, a rotatdon roller 42 and a coupling shaft
43. The filter notor control section 40 is controlled by the CPU 10 so as
to supply a control signal corresponding to revolutions per mnute 20 [rpn]
to the filtermagnet 6£lenfdrengitheeswitohon dtea nolthdan agmed®G2 hotvangahe i s
operated with desired revolutions per mnute in accordance with the control

si gnal suppl iseitthesh bbea (hhheslyEings hatdng edhpsat o tHe mAprattgit shaft
of the filter notor 41 and a rotation shaft of 25 the rotation roller 42

are coupl ed t¢h el ehBekwiteh Uohrdd) €o ?BH%h?ﬁe%z_ féagltlgghg%ﬁtaﬁtmt he

rotation roller 42 can be rotated in a direction indi y an arrow A4

0 FLES, L U RSy RS R ePhe SWHROH WA G {movgh the
W th the SppaioBrehBHFASENG B si8r8 chlellafed SRS BabRolt he fifter
ot at on T ol IBEaRSraRe Rt S sbETBedd paF ALy robr engitbechier it Hby
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
10  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.
[0129]
15 As 1llustrated 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 [rpml 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



10 Therefore, when the rotation roller 42 is rotated through the operation
of the filter notor 41, the filter unit 2 is rotated in the direction
indicated by an arrow A2 in FIG 1 (that is, the counterclockw se direction
in FIG 1) in accordance with the rotation of the rotation roller 42. 15 In
ot her words, the rotation drive nechanism4 rotates the filter unit 2 in
the circunferential direction. [0131] Th&sfan 5 includes a sirocco fan and
contains the fan nmotor control section 50, an electric fan notor 51 and

bl ades 52, as 20 illustrated in FIG 4. The fan notor control section 50 is
controll ed mhathd3CRU thatdheasothoisuppler 42oam belrotaigubin aatiresiiondi ng t o
revolutions per mnute [rpm to the fan notor 51. The fan notor 51 i ncludes

an AC not or dadiéstediisy avegriow dorin FAAS: Wahld 2 eh Loy khe clotloride suppl i ed
by the fan notor control section 50. 25 [0132] 66 The bl ades 52 are rotated

through the qugeaibRAnAHKIGHE) Eﬁfbﬂ‘%ﬁ Qhe%?erﬁ@io%soitﬁhé AlfadmeRoni4l W th | ow
hum dity through the intake port 101 and allow the air to pass through the

air cleaning[0f1i3!|er 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

o rectiong perDendlil o VB LA B A b =, 1
'n the dir ectlaicg 'of %B%Sr%itg 10tnhre0ﬂeirI }45 rinl{c%illgcagf vJﬂ%% %ﬁ]e uppermost point of

the outer circumferential 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.

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 50, 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 control signal corresponding to
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.

25 [0132]



10 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
3. More specifically, the air introduced through the intake port 101 is
first cleaned by passing through the air cleaning filter 17. Subsequently,
the cl eaned air passes through the filter 15 unit 2 so as to vaporize the
wat er W havi ng been absorbed by the fil66r unit 2, and the vaporized water
Wis involved in the air passing through the filter unit 2 (nanely, the air
is nmoistened with water vapor). The air thus increased in the humdity is
di scharged througThébladed 82 grernotated threughshewpmratidreohthe dani er 1 is
20 installed. When the filter unit 2 is dried up, however, the air passing

t hrough the fiabt@r 5Unss ad tosintesdncemirsvettetow [I0lRdditThehrowphdithey sensor 16
of FIG 4 detects the humdity of the roomwhere the humdifier 1 is

installed andngakelpoes 101eafdiAw Ahe AP togeld tHiudIetkEid Bleddinghi S
enbodi nent, the CPU 10 allows the 67 display section 14 to display the

detect i on 1 eqplchr 97 A A¢He Mt EnibOTHCNIK FEBECT AYOhiSDRAL ! hd B @ user

of the humdity o room The display section plays, for ‘exanple,

Cne ove S5 Ot AT e g ALY B 510
vartous unct) g Kots, ol ROV, KEYSy Ll B FPUKLBIL e SRi O the
Ehe oper At O W Ords, The Tan 5 causes aif to pass through the filter unit 2 in
the direction crossing the filter unit 2.
[0133]
10 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. 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 1installed. 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



10 section 14. Incidentally, the extent of the humdification and the rate
of passing air may be automatically set by the CPU 10, for exanple, in
accordance with the detection result obtained by the humdity sensor 16.
[01351 15 FIG 5 is a flowhart illustrating procedures in a

hum di fi cati on/ non-hum dification swtching process executed by the CPU 10
of the hum difier 1. A user nmakes the hufiidifier 1 start the humdification
or stop the humidification by operating the operation section 15. 20 The
CPU 10 determ nes whether or not the operation section_ 15 has been operated
for starting displaysediibnckd toniggay) theaddtadizom result didaimeddy) the he
procedure of S11 is repeatedly executed. [01361 Wien the operation section
15 has been openddér) Semsct #6f smgs t3Gnfoemhwosdr bf cheilommidEs ofith811), the
CPU 10 actuates the filter 68 notor 41 by controlling the filter notor
control sectigpmi0 (S 12). In the case where the fan nmotor 51 is in a stop
state when the procedure of S12 is executed, the CPU 10 actuates the fan

ToLor 51 by contr obhbRloh i, LSRN0 ARBIAYL!igP REBRIC Shehdtaridh oL ar

causing 5 air to pass t ilter unit throu otation of the

baces o o1 g e oo A bk BT e
so that the flil{'l&g{‘ control of the CPU 10, and the operation section 15 includes
various function keys of hard 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 (811), and when
not (NO in S11), 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



10 main body 20 can absorb the water W havi ng passed through the water-
conduction hol es 30a because the absorptive regions 2a are immersed in the
wat er reserved in the water tank 18. Furthernore, 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 no6$tened air fromthe outlet port

102. At this point, even when the non-absorptive regions 2b are inmersed in
the water reserved in the water tank 18 and the filter main body 20 is
tenporarily nmétondidry cghtrailingrdde filkeronatoreontrol kectipht4d (Ib2x dm 2, the
anount of water absorbed by the filter main body 20 is never |largely

reduced becaude tdee wirerabider fan weotoed loisi?h stop stabemdesh therely for 1
second out of 60 seconds necessary for conpleting one rotation of the

filter unit Zyapddube cIBD2 B§ execird, abe CRTANE adtWBREes €He ffan hldgor BIAI ni ng
59 seconds. [01381 69 Next, the CPU 10 determ nes whether or not the

operation secgy ahnii] il\%ﬁ}f‘&fhr?ﬂ%ﬁ%ﬂt%l %éd%?cﬁi Qs%gedshfm?s p'rft ic%.g:]ts;ill?é'

(S13), and en not I'n S13), the procedure o I'S repeate _
the hum diri ca Srb g yegt S Bhe Tt At 20 R ER RS REh bFEE °hot "The
| ead switch IS idya nestate (S14), and when it is in an on state (YES
in S14), theG%EE%@ﬁﬁ%Q?Fgeégpgidy positioned in the switch-on area, and
hence, it is ﬁﬁ&ﬁﬁnined whet her or not the |ead
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
1s temporarily made watertight during the rotation of the filter umt
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]



10 switch 61 is turned off (S15), and when the lead switch 61 remains in an
on state (NOin S15), the procedure of S15 is repeatedly executed, [0139]
On the other hand, when the lead switch 61 is turned off 15 (YES in S15),

t he magnet 62 haV|ng been positioned in the swtch-on area goes out of the
swi tch-on area, and hence, the CPU 10 pr&ﬁbeds t he processing to foll ow ng
procedure of 516. Wen the | ead SMAtCh 61 is in an off state (NO in S14),

the magnet 62 is p itio C%ﬁ& the swtch- og area, and hence, the CPU
10 proceeds the pr §§!Ia'§f t10) detersoines wheébar os nat operataen

conpleting the procedure of S14 or 515, the CPU 10 determ nes whet her or
not the |ead mtmmlélhasbaanmrahe@m;tomag theehunmidificationviS 13, 61 i s
in an off state (NOin S16), the nagnet 62 is still positioned out of the
swi t ch-on ar eand ambeheamte(NOhim $i 8} ether proc2@urt 31513 $s repeateatlyy execut ed.
70 [0140] When the lead switch 61 is turned on (YES in S16), the nmagnet 62
enters the swetdaduted, area, and hence, the CPU 10 starts counting tine

el apsed fromthe lead switch 61 turning on (S17). 5 The tinme el apsed is

Coun =5 0% T, xR, spuBCLnal a6k | SRS e Tl
zrzngzd?gig;wﬂg%ﬁﬁan%@ (YR 5 €187 0, PR R TS
swi tch-on not the lead switch 61 is in an on state (§14), and when it is in an on
state (YES in S14), the magnet 62 is already positioned in the
switch-on area, and hence, it i1s determined whether or not the lead
10 switch 61 is turned off (§15), and when the lead switch 61 remains
in an on state (NO in S15), the procedure of S15 is repeatedly
executed.
[0139]
On the other hand, when the lead switch 61 is turned off
15 (YES in 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 hence, 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.



10 area has not reached the center in the circunferential direction of the
switch-on area, and hence, the procedure of S18 is repeatedly executed.
[0141] When the predetermi ned period of tine stored in the tine 15 nenory
part 131 has el apsed (YES in S18), the nmagnet 62 having entered the
switch-on area has reached the center in the circunferential direction of
the switch-on area (nanely, the non-absorptive regions 2b are just

i mmer sed), and hence, the CPU 10 stops tfge filter nmotor 41 by controlling
the filter nmotor control 20 section 40 (S19), stops the timnme-counting
started in S17 (S20) and returns the processing to 511. In such a

humi di fi cati oly1d6x)- humi di fi cati on switching process, the CPU 10 functions
as rotation control means, [0142] 71 Through the aforenentioned

huni di £ cat i on/ non-Wigithé Gead SiBEIOEISS tukRd n (YHS deE@)otheeauire
hum di fication, the humdifier 1 stops the rotation of the Ilter unit 2 in

a state wher &l e diot BHPOPILY Swifel-OR%2l, AR RehPISIRCEEIA ] oyt

absorptive regqi 2a are | mer se _ ore, 't I'rter naln_%ody 20
doss not osek BB arr it b Pl T oROERE] BRI LSS
the {1t er; myn hody 0. 30 Wien reril y et s sent by, the fgn 5 under (hi's
Subsequently, the CPU 10 determines, 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 S18), 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 S17 (820) and
returns the processing to S11.
In such a humidification/non-humidification switching
process, the CPU 10 functions as rotation control means.

[0142]



air cleaning with the air cleaning filter 17 alone is executed w thout
performng the humdification with the filter unit 2. [0143] The humdity of
the air discharged through the outlet port 15 102 after the filter unit 2
is dried up is substantially equal to the humdity of the roomwhere the
hum difier 1 is installed. Precisely, although the air discharged through
the outlet port 102 includes slight noi gtjure evaporated fromthe water tank
18, this is negligible humdification as conpared with the hum dification
caused when 20 the stopped filter unit 2 continuously absorbs water. [0144]
It is noted that tHEhstuglttheeafotetlentivmédiifier 1 is not limted to that
described in this enbodi nent. For exanple, the air sent by the fan 5 nay be

heated on an huglideAsatibAmei-HuiRidifichelort'BrécedssS With duddt dodd A8k

accelerate transpiration fromthe filter unit 2, or an ion 72 generating
posi 1 v oner oy Fkb BRfini dctcARioN, WY BYnAliAOR 1 4bbE ehRcka b ot the narged.
Cause ai o TEER b il e bEBHC ReBraniip e SFégiondangre Tl 2 (i
that in ageneral operati sqQ as fo forcedly dry the. filter, main body 20
al ready havi H&H@&Eﬁ&?@\gggr&%%oﬁpbﬁ’ﬁsre&%? §§ arg gp 1Wn?¥%dmyvant ed wat er
andt her of or cTheReloge otk temBIAh dipdsh A0 et arS e VaIEB It tBRe 11 1 of
unit 2. filter main body 20 is naturally dried up through drop, evaporation
and the like of the water W having absorbed by the filter main body
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 1on



[0145] EMBODIMENT 2 FIG 6 is a schematic rear viewillustrating a one face
side of a filter unit included in a humdifier according to Enbodi nent 2 of
15 the invention and FIG 7 is a schematic side viewillustrating the
internal structure of the humdifier. The humdifier 1 of this enbodi nent
has substantially the sanme structure as the humdifier 1 of Enbodinment 1
and includes a lead swtch 63, a nagnet 74 and a printed board 66
respectively 20 instead of the |ead switch 61, the nagnet 62 and the printed
board 65. Mdreover, like reference nunerals are used to refer to |like

el ements of Ephostiateng deviee Atay be Providéd inlehervipinion .of[tﬂélkﬁltléﬁﬂoﬁe
magnet 64 is disposed in a position of point symmetrical, about the center

poi nt of the {02 &6raditt hdd pdtivedoReYrih@Fhtibeions BRus BRIt tofthkhe
filter unit 2 of Enbodinent 1 is fixed. In other words, the magnet 64 is

di sposed in the 1¢ehd HisdHhddag circunferential 5 direction of the absorptive
regi on 2a of the ?g‘%tesr' uané 2 to be fixed on the holder 30 (nore

speel! ey, o1 PRIkt LAt TR BN e, e o
Upoer oSt 0l o1, 8t NS, OLELT 0 ROSILL 000 L e MRgeh, 85, The ead < Loh
ead switceh Gl:hr%]:er Egtt)g (‘g an ¢ alt’ inasgdge%%?ﬁfbpie;agignns%cae; te rfgrée 13? %Jrrt e
filter main body 20 already having absorbed water. In 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 according 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.

[0146]



a sufficient distance between the |lead 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] Also in this enbodi nent, when the magnet 64 is positioned in
the center in the circunferential direction of the swtch-on area, the

non- absorptive regions 2b of the filter unit 2 are inmersed w thout

I mrer si ng the absorptive regions 2a, and7ghen the magnet 64 is 20 away from
the center in the circunferential direction of the swtch-on area, at | east
a part of the absorptive regions 2a is imrersed. Therefore, in using the
humidifier 1 of thi'Fhenbhagheetd, isthigposlil @ pesitivrecfipoimt symmetrical,

hum di ficati onl non-hum dification swtching 25 process simlar to that of
Enbodi ment 1 flesutsihé eBhter phimteofertd fitter itnitd, tohhpodididd ¢Hdrerthnd the
stop of the humdification nmerely by changing the predeterm ned period of

Lime o be steramotiha BPehé Mo BN Y B3t bbdim i 11!l fxBdEVICOUMENT 3 FIG

8 is a schematiC rear view illustrating a one tface side o r unit
Fla o s o SrRERte Bl Ll o bRIn U st o Bk DERR AL T
nternal @ r uBRioBron hesa hSauFe BEton 74 Rorhe U toERait 210 B B i ew
of a filter nﬁienhgﬂfe%' ?38 ﬂnuodr%dsﬂenciﬁcally, on the first frame 310).

The lead switch 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 similar to that of Embodiment 1 for switching the execution



the filter unit. A block diagramillustrating the structure of a principal
part of the humdifier of Enbodinment 3 of the invention is substantially

15 the sane as the block diagramof FIG 4. [0149] In these draw ngs, a
reference nunmeral 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 display se@4i on 14, an operation section 15, a
hum dity sensor 16, an air cleaning filter 17, a water tank 18, a filter
unit 2 having a water absorbability and air perneability, a rotation drive

mechani sm 4, &f flanhamialifieatiopvaiid thelstap dbfaheslgaetidoRcafibg merélyely unit 2
Is in a disc shape with an appropriate thickness and 25 includes a filter

mai n body 21 ghdfgit PEOABE it Ml Hp BrivlltdT timESto YBtRbraPsRthakiiet y and
air pernmeability and a non-absorptive frane 3, that is, a frame-shaped

hol der for holdihgr hkyer main body 21. Also, the filter unit 2 is
provided with a rotytaﬁlﬁg{n shaft part 7, and the rotation shaft part 7 is
supported by qirg' ngs 81 and 82. 5 [0150] The CPU 10 is a control center of
the humdifier 1 and is connected to, as illustrated in FIG 4, the ROM 11,

the RAM 12, t the display section 14, the operation section
15, the umEM@@mﬂ@G{a a filter notor control section 40 of the
rotation 10 drive ani.sm4, a fan notor. control section 5Q of the fan 5,
and the |ead swi tﬁﬁgigtlﬁr&bﬁ%}hemﬁ?@r%r 'Blﬁé‘ém‘(%?trﬁ%%ﬁ & .eﬁl@@‘"{ffpu

a filter unit included in a humidifier according to Embodiment 3 of
the invention, and FIG. 9 is a schematic front view illustrating the
other face side of the filter unit. Also, 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.
A block 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



10 uses the RAM 12 as a work area for controlling respective parts of the
hum di fier 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.
Atinme nmenory part 131 is provided as a part of a nenory area of the EEPROM
13. [0151] As illustrated in FIGS. 8 through 10, the housing 100 has a 20
vertical rectangul ar parall el epi ped shapgsto 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 outl etwpoet abS@rbabithity mrideieperdeabilifBantdenahrabsdrpaiianframét er
17, the filter unit 2, the rotation drive nechanism4, 76 the water tank 18

and the fan 53 arteatais] anfiaehé -‘ahbpled losldes fbr Q@ldﬁfgsm@ﬁnéxonﬁ@m aemn of air
flow [01521 The air cl eani ng filter 17 includes a filter main body with air

5 permab"'tMé@P?clgﬁeﬂtéPhhn@F’g S:HB kﬁﬁﬁ'a%taefgmda?m t7,?«{nh(§me a

synthetic resin f Ilter main

rectangul ar | 0 as to filtrate
i passing rTach Phafyatil T sbpd By HiS-RREL B} #Iaf#%@‘r. 'tering out

fine floating s and dust and for deodorizing. 10 The air cleaning filter
17 has a stru that the filter main body is easily manually attached to

O qroved drom thepl LB 0%s o controf conter oPthe hamidifdr Pana%s '
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

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 1ts 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,



[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

wat er 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 water tank 18. 20 [0154] The
water tank 18 is disposed to have two opposing sidewalls 18a and 18b

t hereof along the rear face and the front7éface of the humdifier 1, and the
water tank 18 is in a narrow rectangul ar shape extending in the |ateral
direction in a plan view Mre specifically, 25 the inner dinension of the
wat er tank 18lhHenwtater dapkhl 8lamektheofarf bhate Arrariged im¢hisoeded fraimi ecti on in
FIG 10) is sufficiently larger than the thickness of the filter unit 2 but
is largely snapstteannas dovenstregin oflatnfloer, of the filter unit 2. On the

ot her hand, the inner dinension of the water tank 18 in the | ateral
direction (trﬁglggq the 5 lateral direction in FIGS. 8 and 9) is
sufficiently larger than the outer dianmeter of the filter unit 2.

Therefore, the vat ern i opng ungfﬁf’c%??e'l{dﬂiggérauﬁfeh%ghﬁ'B Rylaafron

| eaki ng out of t he water tank rounit

in a verti or|e tion s rt ircu tlal ort| n of

the i1t ep unrmERRRlseRarking 2 Bor® fist ol Beliphedt™ el < 8.
il . . ..

As Tllustrat egl Sly?ltﬁetlc regm 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



through 11, the filter main body 21 of the filter unit 2 is in a shape
obt ai ned by chipping a part of a disc 210 with an appropriate 15 thickness,
and a circular through hole 210 is fornmed in a position corresponding to
the center of the disc 210. The filter main body 21 has an i mersion region
21a for imersing the filter main body 21 wth water Whaving entered
inside the frame 3 holding the filter ndfh body 21 and a non i nmersion
region 21b for not imrersing the 20 filter main body 21 arranged adjacent to
each other in the circunferential direction. [0156] FIGS. 8, 10 and 11

illustrate a tgdhevlaterak dixetiionen BhGt 1) is saffidiendlyt herderlthem thé n body 21
Is stopped with the center in the 25 circunferential direction of the non

i mrersi on regiRitkibashiftihe Aled vifit Fhaeed 1ardety e aner eBRh&hedduldie through

hol e 210 (hereinafter referred to as the center of the filter main body 21)

(whi ch poSI U1 i kSehEr ehOTMLEF LSST | KR (R Wbhr Bt TGt i djel ow - [0157]

5 The i nmersion region € non ImMersion regiag are
respectively REQVi i d Myl af t3: of .t hecsqutar
circunferenti F&\éégfﬁﬂ?(gﬁet é‘t‘%ﬂ}{nel? lﬁém}geoga&egi dérro'?&t{%(tﬁlrﬁ%%ﬂb% regi on
21a has an. outer edge in.an.ar e | ng_a.. central angl I nt er nal
angl e) ex edﬁ%&r Irqcin %ﬁ@‘?@nﬁﬁo}%%F@??nng@Fngﬁﬁagl filter
mai n body 21 including the i sion regiop.2la.as its outer
circunferenti Sllt%aﬁlﬁﬁt@% of ﬁﬂﬁ %ﬂﬁ‘ﬁ’ u§htage Dargéore, éLﬁtWﬁFera% dzorrededi ng
two right angles. On the o ]

from the filter unit 2 is prevented from leaking out of the water tank

18.
[0155]

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



ot her hand, the non imersion region 21b has an outer edge in 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

i mersion region 2la as its outer circunferential portionis in a polygonal
shape (that is, a pentagonal shape in this enbodi nent) having a central
angle smaller than two right angles. AlsG8 the filter main body 21 is in a
line symretrical shape having a 20 symmetry axis of a virtual |ine extending
as a straight line between the center of the filter main body 21 and the
center in thedirectlglbdlewethe ebntiir efctheothmfughbobe 81oriersimafteegi on 21b.
[0158] Such a filter main body 21 is fabricated by cutting a part of 25 an

outer circunfesfeptddato Agthewenbr af thé flterbiAni fddy 212 (dihich poafigordIs or
punching a filter material in a rectangular plate shape into a desired

shape, and i shsaiahftdl Bdderibdd & ARty belRl) vi ew. A di stance between
the center of the filter ma}n boldrgp% and a iasgtill glvater surface W5 of the

wat er tank 18[0i1§7?mal ler than a 5 di stance between the center of the filter
mai n body 21 an he imrersion region 21a and is |onger than a di stance

bet t t f.the filt I.n,{hod d th | .Si i
27b. Thefof or o, whbRC ERUTPFPOBTTgoh S B RHA Thelin intmRE S omtagion Ethe

LT T e A Bl Sl AL bR RS o
Since the filter main body 21 does not absorb water in the _non-inmmersion
state, the fi¢1r@nmrfar¢nhsaﬁpomons)fchheeﬁlt@p,mamibody 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 edge in 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 21la as its outer circumferential portion isin 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



noi sture 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 circunferential direction of the non i mersion region 21b
positioned directly below, a center distance between the center in the

circunferential direction and the still water surface Ws is snmall but 20 an
end di stance between each end in the circg@rferential direction of the non
i mrersion region 21b and the still water surface Ws is large. If the outer

edge of the non imersion region 21b is not in a polygonal shape but in a

| i near shape éﬁpanEhﬁlgalﬁH)e)-,mhlb@ﬂaemarredﬁn@hismaﬁt@teamhp@mwd di st ance
are equal to each other. In such a 80 case, when the center distance is too

smal |, a headdédirbdSHaeatdRis %Eﬁ%ﬂt@ﬂl?ﬁntzﬁﬁ é}ﬁfmhlgé shonfrgdiHew21la (or a
tail thereof in the rotation direction) mTay be i rsed in the water

reserved in the wahefist ANk Jtwéed rﬂﬁe%@%@f Pf; fh%?ﬁ%’ﬁ%ﬂﬁ@%{l And a

direction of the 5 non Immersion region S ( ation
posi 11 on di r eyl ShHACE NS BPRSS Witk HICHE 3 Sp A PRABEE 0% cent or
(se 1 GD 223 1eta00p GEEUPCTLHR HERCARAIANE THHER THOTh PO Zhanie (o
P oron " iahersion repon 31a And is fonger than a distance batween the
center of the filter main body 21 and the 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
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. In such a



region 21b and the still water surface W5, unwanted imersion of the filter
mai n body 21 is prevented so as to prevent unwanted water 15 absorption, and
in addition, the anmbunt of water Wto 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
circunferential face of the inmmersion reggon 2la of the filter main body
21. The frame 3 for holding the filter main body 21 has a structure that
can be easily manually assenbl ed or disassenble by a manufacturer operator

or a user, anthsehevledwithe centendistemoeds toopsiallpn lvadinthe rotatieasi |y
manual |y attach or renove the filter 25 main body 21 to or fromthe franme 3.

81 [0162] Mdigestiosidfithl i mdritod Fégn3218 (6PAPRSEEhefect thithd frame 31
and a second frane 32, and each of the first frane 31 and the second frane

S2is inthe eaedrodiretfiokd MRgHe infrsbllial il §arbpbaG-RPipthet antial Iy
D- shaped wat er-conduction hole 3b on 1ts bottom an the filter 'main body
21 is held b ' t LI er. ' | r main
body 21 and SVASFTTARR I3 B H AP b reh G5F dffedify Of AEL ey

Ci rcum‘er%ntial face of. the filtgn nai n.%&g 1 witg the sidewgl | .and the
bot t om of Ot he PR \STEFSIRE FeEiGR 1 1 BhittRALin ﬁﬁetrﬂ&a APrertdender iv t he
first frame 31 and a portion on th}e1 ot her i ce side face |n éhe vicinity of
the outer cir weshionapppesite &¢ thepstatipnd beyand ositian dweckly si dewal |

and the bottom of Ehe ) ]
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.



second frame 32. The water Wand air having passed through the

wat er - conduction holes 3b reach the filter main body 21 held inside 15 the
frame 3. [01631 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 circunferential porti8dn 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 rotHﬂéﬁﬂy supported by the bearings 81 and 82 respectively

provi ded on supporting parts 25 181 and 182 extendi ng upward respectively

fromthe sidewal | s MiaeSbecifidallBitlef friahee Baiisedorh poked 8f acfiektofragne g3ul t,
the filter unit 2 is supported rotatably around the rotation shaft part 7

in the circugh@resbdaid ﬁdrﬁ@%?r}m&r Bﬁcﬁ%ﬂttﬁ@ f?fsttf‘i‘ﬁrr{é’8§telrﬁ[‘ th83ekoRd’t 7

is fit in the through hole 210 of the filter nain so as to be fixed

5 with a fri chinahol risernd GAAAL dFheo Foabhan S&?&Ma&a&fag hgeRgipates the

center of th er-conduction has a one en t he ot her

por 1 on ot nauPedtily 3 sl WRRRE chflchdh 1908 Bh epabe ot B o o
Grameterof 1. 96 o0 ThAs, agiah A e oo damher ol e Geny o

face of the filter main body 21 and a portion on the one face side in
the vicinity of the outer circumferential face of the filter main body
21 with the sidewall and the bottom of the first 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 18 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



rotation shaft part 7 is inserted into the through hole 21o of the filter
mai N body 21 so that the one end 71 can be di sposed on the one face 15 side
of the filter main body 21 (and the filter unit 2 in turn) with the other
end 72 di sposed on the other face side. The bearing 81 provided on the
supporting part 181 is in a U shape with a dinension according to the outer
di aneter of the one end 71 and rotatabl 82supports the one end 71 inserted
from above 20 the U shape. Simlarly, the bearing 82 provided on the
supporting part 182 has a dinmension according to the outer dianeter of the

other end 72 and 181 of tiké watepranils18handtdies resdlt]Zhe[fl36Plunib@ ki [ ter unit
2 including the filter main body 21 attached to 25 the franme 3 has a

structure thajugssértee ﬁﬁﬁtémyr@maxhé%tﬁhbﬁcd}?m VEfh tREfrom the

supporting parts 181 and 182°by a manufacturer operator or a user [ 0166]

The | ead sw tgh. g4, f&emlargﬁg&tm}ghfhec% be 18 18tatiBh Sharlsl Ak 18

and t he magne I'S provi he”one ace Si er unit 2

fQZSE'SXM’tEEeé%%@El& Bkl R Bl A1 A7 P 208 %t?nfq]ielﬁ%@sa?ﬁde%tﬁrﬁdf &essary

for a user.to a the fi ter unit 2 with the face side having the magnet
62 opposi My t Wk %&FF“& TC8€0 Therefore, when the one end 71 is supported
ot her eeﬁﬁa?z”ﬁﬁlﬁghgpé? Ced by the bear i ng 82 wi th the di nension according to
the 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 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 side 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 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 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



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

W 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 oth%r end 72 supported by the bearing
81, the other end 72 cannot be inserted Bnto t he bearing 81, and therefore,
20 the filter unit 2 is never set in a wong direction. [0168]

I ncidental ly, the net 62,1 S,.fix on the first fr 31 rotatively
noved whil e d%@éthagrgﬂM?@ %Q{ﬁg}mgg‘f%s?pp%@&%g@@ﬁ@% t%ndta]‘:@ P¥@ati on of
the filter unit 2., More specifically, the magnet 62 is 25 di sposed on a side
closer to t hemagiipgkres PERALET OF DUBEHf a virtual 84 |ine extending

bet ween t he c&ntﬁ%ﬁ of the filter main body 21 and the <center in the
circunferentil®l6firecti on of the non imrersion region 21b. Therefore, when
the magnet 62 is positioned directly below, the center in the

circunferential di rEbeilead swittlk 6los proveded em the sgleomalilBd of sheo
positioned directly below. The |ead switch 61 is fixed so as to face the

| ower nost 5poi whtef tatike 8, airad the maghéet 60 i@ngbh@déﬂlgheﬂheﬁé’ne dhée side of
specifically, the printed board 65 is fixed on the sidewall 18a of the

wat er tank 18t}ﬂg1ﬁ1ﬂeﬁt%ni:tﬁziﬁ1§ﬂellﬁrt}@1fdc% JTRET66 #hitRehRIdrY @ﬁﬁgpﬂa rd 65

(rmore specifically, a center of the printed board 65 In at er al

direction of fhgrdbdruald s8R thd BHPLwitch 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.
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 describing a circular path in accordance with
the rotation of the filter unit 2. More specifically, the magnet 62 is

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



The |l ead switch 61 is connected to the CPU 10 through a signal line forned
on the printed board 65, so as to be turned on 15 when the magnet 62 cones
into a predeternmned area in the vicinity of the lead switch 61 and to be
turned of f when the magnet 62 goes out of the predeterm ned area. In other
wor ds, when the magnet 62 cones close to the |ead switch 61, the | ead
switch 61 is turned on, and when the ma@dt 62 goes away fromthe | ead
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 |ead sw link éXtending betiveematireterti2ri of threofiltdednaim body 21 tad thd t 2
and functions as the detection target to be detected by the lead switch 61

working as t heeriteirdet fite cdoub®brohtidd diMeion bE theathrs imieérHdniregiod ned on,

it outputs an on signal corresponding to its transition to an on state to

the CPU 10, apdp, vwmerbn?ré,@ﬂqeﬁwhbmcx%ggﬁet%ztwﬁ&qﬁ%ﬁed ﬂfreéﬂ?ﬂ?erﬁuﬁ putting

the on signal. On the othér hand, the on 'signal is 1npu omthe 5

| ead switch 6, E?lgte% E’xg% gﬁcﬁfﬂ&%ﬁtfﬂﬂc{jréWO%%?Qh%wllcgﬁ rf?ﬁé?fﬁphg | an on

state, and when t on sl s not 1 np etermnes ead

switch 61 ds in.an off.state. The | ead. switch 61 is continuously in an on
state whil%e tHe° {s 3;39 Boﬁlsqqqaﬁﬁg&%%‘?lﬂ“fhe predeterm ned area in

area is herei naf tor THEdPRNAEICAS iR edRoAY 9o thodpiermost potol

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]



When the magnet 62 is positioned in the center in the circunferenti al
direction of the switch-on area, the nagnet 62 and 15 the center in the
circunferential direction of the non inmersion region 21b in turn are
positioned directly below. In this case, the filter main body 21 is not

I nmmersed. On the other hand, when the magnet 62 is positioned | argely away
fromthe center in the circunferential 8bBrection of the switch-on area, at
| east a part of the 20 inmersion region 2la is inmersed in water, and the
filter main body 21 is immersed in the water. In the case where air

humi di fication is Whepetlhiolemd switch 61 indneasdron,tit cattpmts lam ontsighah of
the filter unit 2 in a state where the filter main body 21 is not inmersed,

and ther ef or esortbspdredihest itghtr8asithidn a6 ba stageed the @PE ugednidor
attaining the timng of stopping the rotation. [01721 The tinme nmenory part

131 of the ERPREN thd K@l §&itchS6 B is PuPhedFERILEGS: BREPQELIAE thiedh 1/ 2 of

time having elapsed fromthe magnet 62 entering the swtch-on area to the

magnet 62 | eaybigl! "on BHE bEReP Bald koA tRbYon ng%lkig‘z’lhﬁ%éc?ﬁﬁﬂf from the

magnet 62 entéring the sw tch-on ar ea _ I ng e center
IR S0 B T S S A R AN T R,
LSt obt ol g 0 4G VLI BELANLIG, LU LU Lt ML, 2L S ot on
exampl e, bel ot foad ewitchde] 1S i 4h 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 1s 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 is 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



fromthe factory. Therefore, assuming that the filter unit 2 15 conpletes
one rotation in 60 seconds and that the nagnet 62 passes through the
switch-on area in 1 second in accordance with the rotation of the filter
unit 2, the tine nenory part 131 stores 0.5 second as the predeterm ned
period of tinme. [01731 20 As illustrated in FIGS. 4 and 8 through 10, the
rotation drive nmechanism 4 includes the8Bilter notor control section 40, an
electric filter nmotor (notor) 41, a rotation roller (roller) 42 in contact
with the outer circunferential face of the frame 3 for rotating the filter
unit 2 and a €bapd the stegnetd82 asktusedyfort dtdalningethertiminm df skipping?5 not
in a disc shape, the frane 3 is in a ring shape, and therefore, the 87
filter unit Zhearoth¢iomtated with the rotation roller 42 in contact with

the outer circunferential face of the franme 3. The filter notor contro
section 40 iqoqqefrolled by the CPU 10 so as to supply a control signal
corresponding to revolutions per 5 mnute [rpn] to the filter notor 41. The

filter motor 41 inopydes,annéh agértamyo%ttﬁemﬁﬂo T4 %ﬁbg%

revol utions per mnute In accor ce wth e ‘control signa s’uppPi ed from

e 1115 miglaciERRNGRA 580 OF i I LimdRRoR OB BTG LS,
can' b ot at JHABHSL ( PRETDR Chenty RRo BeArOdheon SRR FIeaying theg 6
(that is, t heswC{tg kg}nl agea (namely, time having elapsed from the magnet 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 1llustrated 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



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. [0175] The
rotation roller 42 is disposed with 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 of
the rotation roller 42 are disposed to b&7 parallel to each other.
Therefore, when the rotation roller 42 is rotated through the operation of
the filter nmotor 41, the filter unit 2 is rotated in the direction

i ndi cat ed by flteanumdy 28anhertadated WithtthesrotahimreollendBtiar adrtakiveaéh
direction in FIG 8) in accordance with the rotation of the rotation roller

42. I'n other thy datet bizcueifereatiadfhve offth8drami® 3. rotates the filter unit
2 inthe circunferential direction. 5 [0176] The fan 5 includes a sirocco

fan and contains thrhtaatmapmémr%ﬁtwl s&fti:(sﬂ ao 2GborRoRE& WY tige UMDt Or 51
and bl ades 52 as illustrated in fan nmotor control section 50 is

Cort oLl o4, PloknERboie ?a‘“'or%%f’?ﬁ‘%ﬂ% ot AR 7o o
el s S0 A T A0 P S PSS SR DS g
Lmnoglg[] yt P ﬁr 85&%% | g? aq{d &shgpérge{]ted Wlﬁ{ dgsllreaore%%ha‘golngtp[eordgﬁlelu%é rInWI th Tow
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 to 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



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. [O0887] The air introduced through the
i ntake port 101 by the fan 5 passes through the air duct 103 in a direction
i ndicated by white arrows in FIG 10. More specifically, the air introduced
t hr ough t he 2®unteatlechwnise ditedtsor im RICG| Damedcdordamssi wipht theongtatidre air
cleaning 89 filter 17. Subsequently, the cleaned air passes through the
filter wunit & 3 astatiowaplder 42.t he wat er W havi ng been absorbed by the
filter unit 2, and the vaporized water Wis involved in the air passing

through the filter Tynbther wo2dB the Foiatdd drbrd RiethRESMM iyt dedLfhé Vvapor) .
The air thus increased in the humdity is discharged through the outlet

port 102 to _aﬁ%ggplﬁdqﬂgrﬁl %H@cﬂ‘t‘:’?ﬁﬂfefrleﬁ%ial d'ifect;'[i talled. Wen the filter

unit 2 is drie owever, the air assi ng rough the filter unit 2 is
never noi gte 7690178] 10 The hum dity sensor 16 of FIG 4 detects the
hum dity Of the oomwhere the humdifier 1 is installed and supplies the

detect on result Oyl he AR S PO AR
sensor 16, 3¢ sttrol section B0 ah Slectric fan motor 51 and blades 52 as
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

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



15 room The display section 14 displays, for exanple, the operation state
of the humdifier 1, the humdity of the roomand the |like wunder control of
the CPU 10, and the operation section 15 includes various functions keys of
hard keys. In this enbodinent, a user of 20 the humdifier 1 issues various
instructions to the humdifier 1 by operating the operation section 15
while referring to the display section 89. Incidentally, the extent of the
hum di fication and the rate of passing air nay be automatically set by the
CPU 10, for exanple, in accordance with the detection result obtained by

the 25 hum diltgr d8nsdFubsequantlyodirotleanedomripadsestthrongidtheflier a

hum di fi cati on/ non-hum dification swtching process executed by the CPU of

the hum di fi ennetc o disn@ vapariketheenbtér W halén g beeneabsabedsbgthst antial |y
the sane as that illustrated in FIG 5. A user nmkes the humdifier | start

the hum di fi daltbpurdt 2, ahelPtHdeaporized v sadr Whishinvaidesdihthetdie pareidd i on
section 15. The CPU 10 determ nes whether or not the operation section 15

has been opergrddghothe fdtds Qﬂittﬂf'@nQH{E'lﬁ',i fHe J}ﬂ @nmﬁj%%)ngda?gtl}ggfﬁ%lo not

(NOin S11), the procedure of Sl11 1s repeatedly execute en the
operati ongsect] 15 f:ar.1st | 3 . 1. di fiji cation (YES
in S11), Phe%éjffg}b mﬂﬁg@ﬁ?ﬁ%ﬁ%ﬁ%ﬁ i it oﬁ{lgi'filrag'ify %%ﬁ%%%ﬁr?ﬁé the filter

motor contr ol sectofhe 8u£l%jf2;?drtllrb2 to a room where the humidifier 1 is

throug
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.



15 the case where the fan notor 51 is in a stop state when the procedure of
S12 is executed, the CPU 10 actuates the fan 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 blades 52 of the fan 5. 20 [0181]
Through the execution of the procedure of 512, the filter notor 41 actuates
to rotate the filter unit 2 in the circuMerential direction, so that the
water Wnmay enter inside the frame 3 through the water- conduction hol es
3b. Also, in accordance with the 25 rotation in the circunferenti al
direction of Hilter unit 2, a state 91 where a part of the
circunferential portion of the filter main body 21 is inmmersed in the water
(nanely, a state whafbwokartnofepsiceduresdnen 21a is i mersed with the water
W having entered inside the frame 3) and a state where the filter main body

21 is not i MmengfidifcitiaiPhon-huhidifieattnr switcdhifg gm&égs eRet@BdBy2la is
not imersed wth the water Whaving entered insi he frane 3) are

conti nuous! y eld EPdithel BASANMEF Aot b g BRADAIBRAN3 FraHls MoVed

downward to be 10 imersed int wat er mai n body 21 is

mersed 5 <huhsi GRS R TITOHY Pl BEgRO M AR e gogn o
i PRI M

stop the hum1d1ﬁcation by operating the operation section 15.

The CPU 10 determines whether or not the operation section

15 has been operated for starting the humidification (S11), and when
10 not (NO in S11), the procedure of S11 is repeatedly executed.
[0180]

When the operation section 15 has been operated for starting
the humidification (YES in S11), the CPU 10 actuates the filter
motor 41 by controlling the filter motor control section 40 (S12). In

15 the case where the fan motor 51 is in 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 so 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 S12, 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



15 main body 21 is tenporarily placed in a non-imersion state during the
rotation of the filter unit 2, the anount of water absorbed by the filter
mai n body 21 is never |argely reduced because the filter main body 21 is

pl aced in the non-imersion state nerely for 1 second out of 60 seconds
necessary for conpleting one rotation of the filter unit 20 2 and the filter
mai n body 21 is imersed in the water for9the remaining 59 seconds. The
wat er W absorbed through the inmrersion region 2la inmmersed in the water is
sucked up by another portion of the filter nmain body 21 not imersed, and
hence, the wawdrerg/alpatrtioéshalcirausferentialiportion of theifdtémtainabodn2dt her
words, the filter unit 2 efficiently absorbs water with the entire filter
mai n body 21. 14 ih&sdrddieim the watesdnanbslyt hethter where theihmémsionnit 2
having 5 efficiently absorbed the water with the entire filter main body 21,
the sent air pggioes21Angufimehsedwtith theapstst WoRakoh € entbradinsideridiegh the

filter main body 21 having absorbed the water to suf%i ciently absorb

moi sture. TheraiBecs) e Bnuitdivihete ﬁf% Hea"AaD P21 UEM @ iiderop@! Stened

air through the outlet port 10 1 8 U 10 t erm nes

hun d 11 oat | owP EELP G RheRBRL IAY it PSol R fR T Bondf ImBp el
repeatedly 15818 teewdéli:er W having entered inside the frame 3) are

continuously alternated.
[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



When the operation section 15 has been operated for stopping the

hum dification (YES in S13), the CPU 10 determ nes whether or not the |ead
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 determ ned whether or not the lead swtch 61 is turned off
(S15), and when the lead switch 61 renai®€ in an on state (NOin S15), the
procedure of S15 is repeatedly executed. [01851 93 On the other hand, when
the lead switch 61 is turned off (YES in S15), the magnet 62 positioned in

t he switch- orther Rteganain biodyo21.t hén wther kvavdsatha filaed umeh Qe ffichmtGPU 10
proceeds the processing to follow ng procedure of S16. Wien the |ead switch

61 5 is in am¥drbstwhter Nith shebhtird AeFaanm byl 51 positi oned out of the
swi tch-on area, and hence, the CPU 10 proceeds the processing to follow ng

procedure of [@]1@.3]After conpl eting the procedure of S14 or 515, the CPU 10
determ nes whethef or not the lead swtch 61 is turned on (S16), and 10

men,the | a9 St gl b LA i G PuStelot SN, 7 1 16
5 PeRt el v ottty LOLgRl uhen, Lhe s s chond = Ltioeg an (VES I
Starts  Count gt Bir pabses through the water eonduction holes 35 and (> )
through the filter main body 21 having 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 (S13),
and when not (NO in S13), the procedure of S13 is repeatedly
15 executed.
When the operation section 15 has been operated for stopping
the humidification (YES in S13), the CPU 10 determines whether or
not the lead switch 61 is in an on state (814), 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 S15 is repeatedly

executed.

[0185]



The tine el apsed is counted by, for exanple, counting clocks. Subsequently,
the CPU 10 determ nes, on the basis of the count of the tine el apsed,

whet her or not the predeterm ned period 20 of tinme stored in the tine
menory part 131 has el apsed (S18), and when not (NO in S18), the magnet 62
havi ng entered the switch-on area has not reached the center in the
circunferential direction of the switch-@h area, and hence, the procedure
of S18 is repeatedly executed. 25 [0187] 94 Wen the predeterm ned period
of time stored in the tinme nenory part 131 has elapsed (YES in S18), the
magnet 62 having efhetkd other hairtd; whenahedehdsswaabh@lis bercedioff in the
circunferential direction of the swtch-on area (nanely, the center in 5 the

ci rcunferenti VRS 1reS1i50Ntled m Aen&062igosetished inadicodwitth-baareagtest 0 the
position directly below), and hence, the CPU 10 stops the filter notor 41

by control I'i gyt thiel dwftcHOPare2NAhA heif& thE AP %i%rotcgé@%?ﬁet he time

counting started in S17 (S520) and returns t he processi 10 I'n such
8 Um0 at gt b BB D SR 4 ik et ons
umi di 11 o2t ot AR PBite s SR FRe magiet 8218 Sl iat i PHE T | ¢ or
main body 21 gg&itéh%rgfe%,iar}l E%n%g,nh% fdPe[rJ 110 proceeds the processing 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
10  when the lead switch 61 is in an off state (NO in $16), the magnet 62
1s still positioned out of the switch-on area, and hence, the procedure
of S16 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 (S17).
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 (S18), 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]



Therefore, the filter main body 21 does not absorb water, and the filter
mai n body 21 is naturally dried up through drop, evaporation and the |ike
of the water Whaving absorbed by the filter nmain body 20 21. \Wen nerely
air is sent by the fan 5 under this condition, the air cleaning with the
air cleaning filter 17 alone is executed without performng the

hum dification with the filter unit 2. [9489] 95 The humdity of the air
di scharged through the outlet port 102 after the filter nmain body 21 is
dried up is substantially equal to the humdity of the roomwhere the
hum difier 1 is insWadldrethe pPedeicrahinedapéerioddlf tihee siorediisctias tigtle t hr ough
the outlet port 102 5 includes slight noisture evaporated fromthe water

tank 18, thi smietnoreghi0ilBi chqu8ladseddESAna®1 R0 FRan8agiet B3 Reving
hum di fication caused when the stopped filter main body 21 continuously

absorbs wat eérhtgﬁ'gﬁgg]g s&&{:hf@%%‘f-@&éﬂdé’remﬁ&&@cﬁgfécfﬂ gerror of the

magnet 62 by t swtch or variration int revolutions per mnute

f the fil . - th ' _dri ' 4, i |
ohit 5y rir el dRHP AN i AVh-0h'atEa RERRENE Fhil cehbee i | o1
fromthe centegr i.n thef Ci rgurerer%tial gilrection of the switch-glilarea. 15
In other wordde ¢ipgumiprentia] dires H%R/Of) & (T HRICT S rGEIGNS AL haSent er i n

(e, el oun o L ) el lon 8L e 090 TESSL 086 Wbt P18 St ehe
filter motor 41 by controlling the filter motor control section 40 (S19),
stops the time counting started in S17 (S20) and returns the
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]



circunferential direction. [0191] 20 Even when such shift is caused, since
there is a sufficient space between each end in the circunferenti al
direction of the non inmersion region 21b and the still water surface W5,
the problemof the unwanted i mersion of the filter main body 21 is
avoided. Simlarly, even when the filteggunit 2 is stopped with the non 25
I mrersion region 21b and the still water Surface Ws relatively 96 inclined
agai nst each ot her because the humdifier 1 is installed in an inclined

vt or s avoi dod. [ Ol Y L RRRE AR et KR 1 e
sent by the 1nel RO MREIaERdy 2t B Ar B B o LT PR 2750
qener at i ng. dagecsomisi GerHAE PR FheRRabl tymidiicr 1aRdDatHEL Dort 10”102
i sehar ged.  APTeGisea 9LRPUSIEH Ao I RHATEEACAEORN e ONb oSt 102 the
fan 5 may cause_air tQ pass through the stopped filter unit 2 at a |arger
rate than®dt hancludes gbggt amomp@r@ewapos@teakfmm theceater tank e this s | t er
mai n body 21 already having absorbed water. In this case, a state of the
unwant ed wat exegligibl hivonidificahmorf as comparied woidy tR4 humedifoatidrast a | ong
period of time, and therefore, the growth of nold
caused when the stopped filter main body 21 continuously absorbs
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 S19 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



can be further prevented in the filter unit 2. [0193] 20 Further
alternatively, the nagnet 62 may be di sposed on a side closer to the

i mrersion 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 mersion region 21b, or the lead switch 61 and the
printed board 65 rmay be di sposed 25 in a @sition other than the position on
the water tank 18. Also in 97 this case, the CPU 10 can execute processing
simlar to the aforementioned hum dification/non-humdification swtching
process for sutlihedggaimseeachother becantee thaikdimidHiérob iamnstalied 1 op of
the humdification nmerely by changing the predetermned 5 period of tine to

be stored in ameirdimederienyapiatnt thd probl@hdsH] tHdimaversion f theapleepf t he
filter main body included in the filter unit 2 is not limted to a

bilaterally synaii bbdpl2ishizmaaterik@voldeds a front view of another filter
mai n body to be 10 included in the filter unit 2. In the drawing, a

reference numggphopR2 denotes a filter main body, the filter main body 22
has a structure simlar to the filter nmain body 21, and an inmersion region

223 S0 55900 19, L LRy TTRRE R LR ST A TR RIS
to each other t(i) rﬁhtal}‘:' Ec}iecsic{'i ed in ﬁ?itsi eaﬁbgid{r%ce%:.o nFor[e(%(lagn“r:)llnle, 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 body 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 i mersion 20 region 21b. However, although the
outer edge of the non inmersion region 2l b includes a horizontal portion in
the center and inclined portions at both ends as illustrated in FIG 11,
the outer edge of the non inmersion region 22b has a horizontal portion on
the side of a head in the rotation dire&don (that is, a direction

i ndicated by an 98 arrow A2) and an inclined portion on the side of a tai
as illustrated in FIG 12, Wen the filter unit 2 including the non

i mer si on regihds cazgpthe G;E’Upb@danl dxaclube priosessipgssinilat ty the positional
shift in the 5 rotation direction but there is no possibility of positional

shift in the afbreatsritdonedosnidificatidignoatkbivddifi¢ddon dwitokimeed for the
non inmmersion region 22b to have an inclined portion on the side of the

head in the rﬁi&‘eb@@oﬂbﬁq%hﬁ’fk tk@eﬁeé&%’hbf th@%ﬁfﬂlﬁﬁ‘icdﬁbﬂ ARFyhe2 thus

attains a |l arger size. hough the lead swtch 61 or 63 is used in each

f  Enbodi

swi t ch but ”‘2“%@#330#@@“%?151% GonntRieh By shadibine Befihddelfnefic 15 s
f t f f d d filt t di t

Erbodi ment® 4 BrAQG tEs-EF BR STPFEd I Sht e B RonPaFEAIY: numor al 25

denotes a fllfoel in body, the filter main body 23 has a structure S|m'lar

to the filter

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



mai n body 21, and an i mersion region 23a corresponding to the 20 i mrersion
region 2la and a non imersion region 23b corresponding to the non

i mrersion region 21b are arranged adjacent to each other in the
circunferential direction. [0197] The non i mersion region 23b has an outer
edge in a shape 25 of an are having a larger radius (nanely, smaller
curvature) than the 99 outer edge of th@g8 mersion region 23a. The filter
main body 23 is fabricated, in the same manner as the filter main body 21,
by cutting a part of an outer circunferential portion of a filter material
in a disc shapewA2punahangnelineld portion eti e sidesof £ ¢thinguildnstybépd i nto a
5 desired shape, and is substantially in a D shape in a front view \Wen
such a filtennBI@. hedy 23 is used for obtaining the filter unit 2, the
sane effects as those attained by the filter unit 2 including the filter

mei n body 21 can bﬁNHe&ﬁi;H‘@ﬁh%e[xoﬁﬁﬁlzi&&tﬁYﬁE‘%‘!‘%ﬁn5111:1{1@1'51%?1”{8%&8}1?]023”“i ¢

rear viewillustrating a one tace side of a filter unit Inc

hurm di fi ¢ . fo . . F 5 |
Cohemati o 11 ordd i B IPPHLPELS alb Ssibitts drEM AN IGne> o 2
Al , FI 16 i h ti i 15 vi Lhlustrati .t he;ipter

St s oet ur 6%f aBtRENErRER b3, Eeraibats RS ilEy ihinsartiongl sRiEiRThe 1 | or
structure to .t he .hum di fi.er, 1 of Eg;)odi nt 3, and OHS@ synt heti c resi_n
frame 3 haw%eﬁtlﬂﬁrpﬂﬁ%sé?e th e patatipn, thege isme greddlorths@on, each in a

immersion region 22b to have an inclined portion on the side of the
head in the rotation direction. As a result, the filter main body 22
thus attains 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



substantially bow shape in a front view for preventing water 20 entering
inside the frame 3 are fornmed correspondingly to a non inmersion region
21b. Moreover, like 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 forned on a portion of a first frane 31
(or a second franme 32) covering a one fa® side (or the other face side) of
a filter main body 21 and is in a plate shape extending along the one face
(the ot her face%E of the filter main body 5 21, The watertight section 3a has
an outer edgeouteraedge of thepmmensicanragion23dgeTha fiten nygombbdy 80k
simlar to the shape of the outer edge of the non i mersion region 21b.
Ther ef ore, whfabridwted ihtthe same manaeopsahediltertthain &oder21,by betting
circunferential direction of the non inmersion region 21b positioned

directly bel osipaatiofiauobufdd dreeniferertial poeoRUNEAerBateFhEin bdisbe

circunferential direction of the watertight section 3a and a still water
surface W5 i sglgagbly G SifiténatatBeialSah tecth rsHAMe int
circunferentialﬁr%%rgtlon 2% tfﬂe vvaterﬁght sectio g%n t 1engt&llll wat er

surfe6e Y6 | Saboigl oo, ) ELAGMIE HIEPEShabe 4 BALSERE L0
o sre shape SU | ube S ¢ S, S 455 SR AL B B T
filter unit 2, the same effects as those attained by the filter unit 2
including the filter main body 21 can be attained.
[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 each in 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]



20 circunferential direction of the non i mersion region 21b positioned
directly below as illustrated in FIG 14, a watertight vessel for making
the inside of the frane 3 watertight is forned by the watertight sections
3a and the outer circunferential face of the frame 3, and therefore, even
when the outer face of the frame 3 is 25 imersed with water, the water W
never enters inside the franme 3. 101 Fui®bernore, even when the filter unit
2 is stopped without the center in the circunferential direction of the non
i mmersion region 21b positioned directly below but with the positional
shift in the ci rcuEﬁeﬁemteafltightrmntiQIHBaaiasiadegmlily forshedtaad aiportlaa 15,
the 5 water Wnever enters inside the frane 3 because a sufficient space is

provi ded bet wefesn fascframe 31 (bha ssicoadnfranenBRhcodériagta onedfact wede (or
wat ertight section 3a and the still water surface W5. At this point,

al t hough the tied sthé¥ fHcepside) bf anfiltee rhhli Bbdﬁ@li Ando@Yin?d plave BRage! | ected
in the watertight vessel, the amobunt 10 of the collected water is too snall

to immerse thgy éy%@g%e 6&?%&&: & ot[l{é?ro%%e BE tHBYNIEEr ﬁxt?aiinsb(fﬂﬁ(ed n

the center in the rential direction of the watertig secti'on 3a of
e 11751 L5 31 b B R g SIS B A ShgECe? 2, 1
Bt b he TR €2 8oL etpan L LSt Lot SRRt an Bl Rt (12
for preventl nguéer}eegg'aegg? %he6 %mfnr Pnrélnn:];eallsli(i)l? %eé){()fli 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 1s 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
18 noted that the shape of the inner edge of the watertight section 3a
15 1s 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.



20 Furthernore, since the filter main body 21 is not in a conplete disc
shape, the appearance of the humdifier 1 may be degraded if the non

i mMmersion region 2 Ib is conspicuous, but since the non imrersion region
21b is covered with the watertight sections 3a, the design of the
humdifier 1 is inproved. 25 [02021 102 ENMBODI MENT 6 Enbodi nent 6 in which
the rotation drive structure of the pre$@ht invention is applied to a
hum difier will now be described wth reference to the acconpanyi ng

drawi ngs. The humdifier of 5 Enbodinent 6 humidifies a roomwhere the
hunmi di fier is instalFhethemporsiowgmwhien the fidter boity2 ws shoppedvathout
absorbability. Specifically, water reserved in a bottom portion of a nmain
body of the hilg defifearin tise ahsomnbfedenyiad dirédteéon mfithehosty jmanerdiohr oduced
fromthe roomis nade to absorb noisture by allowng the air to pass

through the 1f:dibhtZrb poiitidesy difdwelebbleav butheithilss postichdl dlsifspnt to
the room for humdifying the room [0203] FIG 17 is a schematic

oom | . ! ; . 18 and
Cr0ss-sec 'ogﬁe éiréanyfe%\ehaalm?ectmguﬁé&rasggllﬁgﬁﬁéu%ﬁgﬁlg}érﬁ,@fo an

19 are parti y 15 perspective front views 4] The
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side faces, ""}r)]r(l)J 1484 Bce%%reee%gag‘h %(I)fdt lonr’q:ﬂg effcumferential direction of the
watertight section 3a and the still water surface WS.
At this point, although the water W dropped from the filter
main body 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 1s sufficiently
large for preventing the magnet 62 from falling off.

20 Furthermore, since the filter main body 21 isnot in 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 1s improved.

25 [0202]



20 On the rear face of the housing 100, an intake port 101, that is, an
inlet for introducing external air is fornmed. An air cleaning filter 17 is
attached on the intake port 101. The air cleaning filter 17 renoves dust
included in air in introducing the air through the intake port 101. 25

[ 0205] 103 Wthin the housing 100, an air duct 104 is fornmed along the
front face. The air duct 104 is forned iXD& portion upward from a
substantially center of the housing 100 and is conmunicated with an outl et
port 102, that is, an air outlet port fornmed on the upper face of 5 the
housi ng 100. EMBODBIHNEéore, 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 biEAgdsditentne ithashirh tlie eotitesn drivé Btaughre lf the i nt ake
port 101 and sends the introduced air to the air duct 104 by rotating the

bl ades 52. Tgﬁre%bhtiﬁ%nhbnt féeaﬁi Lied46la Fi%nﬂd‘-iﬁ@i‘ QW AYl bé delbgibedne outl et

port 102. 7] A water vessel 180 corresponding to a water tank is 15

Covanly Mg VSRR A TR AALIE 7 o
oredet o e T 89 5hid 188 -0 e RO U RIRE " L,
face and has by us?n?gs 2> f;ctelr%r::ain body with a water absorbability. Specifically,
water 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.
20  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 introducing the air through the

intake port 101.
25  [0205]



20 substantially a bow shape. Furthernore, on the bottom of the housing
100, a groove 105 to be engaged with the water vessel 180 is forned to
extend horizontally along the front and rear faces of the housing 100. The
wat er vessel 180 is slidable along the gg@?ve 105. Moreover, an openi ng not
shown is forned on the side face of the housi ng 100, so that the water
vessel 180 can be horizontally noved 104 al ong the groove 105 and taken out

t hrough t he openin theg side .face of the housi .1Q0. Thus, t wat er
vessel 180 is rermm nﬁb%h%‘&“?%(iﬁﬂeaﬁ‘o%’gi‘ﬂb&lg@g1?8‘2’@@]93 @‘)ﬂgtr@ﬁk
attaching parf 18c on Lch a water feeding tank 19 is renovagbly provided
from above i sﬁﬁpgg%‘édm&theoﬁé (ﬁlﬁ: {)94 iHhEORAeEAn WE%@PHMI@)W&TaegF oy &r
feeding tank 19 is a box type tank capable of reserving water therein and
feeds water t¥ubstaniialdy ce@E@emf tlsohpysing 140wndyis commuhcatediwidhtawhi ng
part 18c, so as to reserve a 10 substantially constant anmount of water in
the wat er vesswtletiport 10a26R4t 25, @ai airodutdetpotBomnediogtles uppepdatend parts
are provided so as to oppose each other on the both side faces in the

| engt hwi s& dileehbueth@flQ0he wat er vessel 180. Each of the pair of arnms 183
Is in 15 a substantially triangle shape having a U shaped notch 83 on the

apex. A rotatjgapelrum 300 is fit in the notch 83. [0210] The rotation drum
300 includes a rim 301, a hub 302 and connecting bars 303. The rim301 is a

ring-shaped body meflg @G{ermore, 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 1s

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



20 synthetic resin and applied with the knurling processing. The hub 302 is
positioned in the center of the rim301 and has a protruding rotation shaft
304. The connecting bars 303 connect the rim301 and the hub 302 to each
other and are provided at intervals of approxinmately 90 degrees. Due to the
connecting bars 303, a space 25 is fornmed between the rim 301 and the hub
302. Afilter main body 105 24 is held il04t he space. The filter main body
24 is made of a material having a water absorbability such as a pol ystyrene
foam The filter main body 24 is rotated together with the rotation drum
300. The rot anleng themreove diliSoand tiakeasout threouels bhpepemongem the srdeéhol di ng
the filter main body 24, and a filter unit 2 of the humdifier 1 1is
conposed of t Fece of tlee homisingddy. 24Thud, thewatbatiessel U8 F0tdvalbdiing t he
filter main body 24, [0211] The rotation drum 300 is renovably attached to

the arnms 183 mdéubded i thehdd¥ngot@d.i on shaft 304 in the notches of the
arns 183 from above. Also, the rotation drum 300 and the arns 183 are

desi gned so {@paggla | ower portion of the rotation drum 300 can be slightly
away fromthe bottom of the water vessel 180 when the rotation drum300 is

st ached Lg, (e ar T A TR ANSTeR LARNCL AV LAGE WP 1018 Docy
vessel 100 Tl SAHy ot P00 st ST A P
ts ﬁgcszts :i}[lsloﬁ Ivggseégféqul i rtl:evs.ra tter(? %eec{i%%etra\ﬁ{dlbr{stahgm\év%gfgé t\él%isgallpalbﬁg c}fhr ough
reserving water therein and feeds water to the water vessel 180 by
attaching it to the tank attaching part 18¢, so as to reserve a
10  substantially constant amount of water in the water vessel 180.
[0209]
A pair of arms 183 working as supporting parts are provided
s0 as to oppose each other on the both side faces in the lengthwise
direction of the water vessel 180. KEach of the pair of arms 183 is in
15 a substantially 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 gynthetic resin and applied with the knurling processing. The hub
302 1s 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  1s formed between the rim 301 and the hub 302. A filter main body



20 noisten the entire filter main body 24. Under this condition, air passes
through a portion of the filter nmain body 24 having absorbed the water, so
that the air can absorb noisture. [0212] The arns 183 supporting the
rotation drum 300 as descri bed 25 above are provided on the water vessel
180 horizontally nmoved. 106 Accordingly, the rotation drum 300 is renovabl e
fromthe housing 100 by noving vertical L§5to the rotation shaft 304 in the
horizontal direction fromthe side face of the housing 100 as illustrated
in FIGS. 18 and 19. It is noted that FIG 18 illustrates a front view of
the 5 housi ng2iasaldintthe space.i ohharfiler saia bedy Rdeis. made ofig

illustrates a fronjt Vi ew of the housing i r)'vxlm ch the rotation drumis
mount ed. Al somatlemaldum]jnmadvadmraﬂﬁhmgﬂbuhw Buchlas & polystyréfe foam.di sposed
between the air cleaning filter 17 and the fan 5 as illustrated in FIG 17,

so that the aﬂ‘hefﬁltéﬁgnﬁﬂﬁbedgtm o ptaitbe t@?éthéﬂwﬁtl@@hb%tﬁﬁbhﬂnﬂlﬁ can
pass through the filter main body 24. [02131 In the housing 100, a rotation

drive mechani 3UU4O€I‘Hé)i'otaft%1@H'r‘t‘1ﬁ|1 BOWr ANoRIoF e ak A HlohRE- s‘ﬂfd?@@ﬁ@lde%

provi ded substanti al | vertically above the rotation drum 300 nounted in

the housing 1g4 h&ﬁhﬁh@hezﬁft%} thii bfoﬁgg%zl Vd:?&"aofiltte'i"i}ﬂ@tz?%f file drive

mechani sm 400 when e rotation housi ng 100.
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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 body 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.



20 The rotation drive nmechani sm 400 includes a pl ate-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 notor 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 107 face). The driving
nmot or 420 has a notor shaft (not shown) 1@8otrudi ng beyond the front face of
t he base 410. [0215] Furthernore, a supporting plate 430 is provided on the
front 5 face of the base 410. The supporting plate 430 has one end through
whi ch the notdecendanglnthermtdtion dyumo3od igzenprebladrom themousme f r ont
face of the base 410 is inserted and has another end (hereinafter referred
to as the | owkd0 dnydnostupgoreréntadlyotnthe hetatom ahashd0d inctlashonizentaly by
using the notor shaft as a fulcrum 10 [0216] Moreover, a spring bearing

411 is provi déteetiohhohi thé side éa@f of thehbasth#100i 4 Alwstrhtédin FIGS. t he
supporting plate 430. A spring 460 is disposed in a shrunk state between

the spring beggi 'a@m 141 I@'ﬂé’nb'BS%'tH‘A’E'E‘I@dls)illﬁg‘ﬁa%%’aofrbhﬁgn B 1B30. The
spring 460 15 applies a downward pressure to the supporting ate 430. The

Zggpor ;I g%pflagaﬁsﬁlr%?@ﬁﬂﬁgmb ulgillﬁ'I d{‘ﬁﬁl fﬂ’ﬁéfm unﬁ?&q s en(gy 1Phr ouéﬁr :/\ngch
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mounted. Also, the rotation drum 300 mounted in the housing 100
is disposed between the air cleaning filter 17 and the fan 5 as
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



the supporting plate 430 to be swing 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] 108 The rotation drive mechani sm 400
further includes a driving gear 440 and a roller part 450. The driving gear
440 is attached to the tip of the notor shaft of the driving notor 420
protruding from the base 410 and the suppprting plate 430. The driving gear
440 is 5 rotated through the rotation of the notor shaft. [0219]
Furthernore, the roller part 450 includes a roller 451 and is axially
supported in fake).vi Theidriviig nhetdrot0 hasd nfotohahafpfmot shgwmpl at e 430. The
roller 451 is made of rubber and has an outer 10 circunferential face

subjected to Iﬁmrhduﬁgﬂo@?oﬁdoa@_ﬁiom-faeé%ﬁ,thtaftﬂasermd).er part 450 includes a
gear (not shown) coaxially rotating with the roller 451 and engaged with

the driving dearis440. 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, 140, 50 o5 10 PRk mAR, IR B A W prd BT RAE  c
GICHGEIE AR R NN TR e RN
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front face of the base 410 is inserted and has another end
(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 fulerum, its end
through which the motor shaft of the driving motor 420 1s 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]



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 mechani sm 400 having
t he aforenmentioned structure, when the rotation drum 300 not nounted in the
housing 100 is horizontally noved close to the roller 451, the | owernost
portion of the roller 451 conmes into contact with the 5 uppernost portion of
the rotation drum 300 as illustrated in & 18. Furthernore, when the
rotation drum 300 is nmounted in the housing 100, the rotation drive
mechani sm 400 is di ﬁosed so that the _rotation shaft of the rol]ler 451 and
the rotation shaft '§ etnpdationdnsa maehansoo 440 fudderinchedepasnying e
positioned on substantially 10 the sane vertical line as illustrated in FIG
19. [02221 Agewr didfgnd a rollaupairtng5 @ he Thet deivong @eam 41bis attaebedHousi ng
100, the rotation drum 300 is horizontally noved to conme into contact with
t he | ower porthetipodf the matioreshadb bf dhetdrévimg atoton 420 grotredirngHasins m 400.
Then, the rotation drum 300 is further horizontally noved, so as to push

the roller 45fhabwesdl@nsniate supsortdhapilere ahef t THe Hbrihetatdrapmaiigm 300
positioned on substantially the same vertical line as the rotation shaft of

the rol | er5 ~4fkatki hibaghate rdtafidiob fie 450t ihdgbe rotation drum 300 are
ot t

20 strongly in contact th eac er owmng to e elastic force of the
spring 460. T@leggore, when the notor shaft of the driving notor 420 of the
rotation drive mechanism 400 is rotated, the driving gear

Furthermore, the roller part 450 includes a roller 451 and is
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 1s 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 fulcrum, the engagement between the driving
motor 420 and the gear of the roller part 450 is kept so as to make
the roller 451 rotatable.

[0221]



440 is rotated, so as to also rotate the gear of the roller part 450 and
the roller 451. Omng to the rotation of the roller 451, the rotation 25
drum 300 is also rotated. 110 [0223] As described 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 wwth each other on their outer
circunferential 5 faces, and therefore, 189nounting the rotation drum 300 in
the housing 100, the rotation drum 300 can be easily brought to contact
with the roller 451, so as to rotate the rotation drum 300. [0224] Next, in
the humi difier 1 haln bherhéatipe\drivegoechanisoo 400 bavingthan operation for
nmount i ng/ unnmounting the rotation drum 300 in the housing 100 and an

oper ati on perfforementionsdregratirehwhehn the rotatiohl dhemdid@ nobadouh®&®5] The
hum difier 1 is placed in an operable state when the 15 rotation drum 300 is

attached to thethe Houdggdd hBoriebAtaNgI86Ved t8ke REEH 6118AUEN, tMBen the
rotation drum 300 is nounted in the housing 100, the rotation drum 300 is

in contact, opwReffibbi PBrﬂBni SfSthePpdlRdr %'51 %Hﬁ& R %r}t%téﬁ%;ﬂm%fe! oned

substantially vertically above, wth the roller 451 o e rotation drive

e SO el s AR MAT MSPIAT TR 0
mechani sm 400Fu%9€extxﬁ%ré,a\gh‘réna{hee Idcgtia\ffor}i 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 1s also rotated.



[ 0226] The notor shaft is rotated by driving the driving notor 420 of 25
the rotation drive nmechani sm 400. Accordingly, the driving gear 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.
When the rotation drum 300 is rotated, the filter main body 24 held by the
rotation drum 300 is also rotated. The fll@der 5 nmain body 24 has the | ower
portion inrersed 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, 223Jthe fan 5 is driven, air is introduced 10 through the

I ntake port 101 and passes through the air cleaning filter 17 and the

filter main body 24Addesoribedsatides theerotation diine 300 aatib thidésoller 4b5dr e
whi | e passing through the filter main body 24 having absorbed the vvat er.

Then, the thukrrtstiel é‘i‘était’foﬁﬁi‘hm BoOtde ALEdkGtyEdnAsEtal 1
throughthe outlet 10 a 15 result, the roomis humdified. [0228]

I nci dent al |y, ot3iehGf ggcﬁﬁﬁaaém A& 4R 300ed SniHEEF Bt Birin fotBhefal eser ved

in the water vess ts ou er Cl rcu ace becorres sl'i ppery
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with the roller 451, so as to rotate the rotation drum 300.
[0224]
Next, in the humidifier 1 having the above-described
10  structure, an operation for mounting/unmounting 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



[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 with the arns 183 for supporting the
rotation drum 300, the rotation drum 300 is horizontally noved together
with the water vessel 180. Thereafter, since the rotation drum 300 is

di sposed on substantially the sane 5 verflltal Iine with and in contact with
the roller 451 of the rotation drive nechanism 400, the rotation drum 300

is removed fromthe_ roller 451 in contact bg hori zontal ly noving. Thus, the
rotation drufdBpanddhergeamand thetradler4iel hbtke mglleop art déithare wotatedhe
wat er vessel 180 supporting it with the arns 183. As a result, the 10

rotation drunlhed, the rotatienuimednf3@inn et #hve caftactswitththe rbHer #BMtier mai n
body 24 held by the rotation drum 300 can be exchanged or cleaned for the

mai nt enance. &RAIGH. MWaevethe rotarivintirnen 806 isdodhtad thafilt2@Gnhint he
housing 15 100, the rotation drum 300 is attached to the arns 183, and the

wat er vessel Bg@yizy held 58%@' fatamﬁe&rﬁﬁl 860148 Ao ¥BtHYe@d IThé MternoUSi Ng
100. The rotation drum 300 is horizontally noved together wth the water

vessel 180 a”%ﬁgpll?@de}'r %&&QEB@Q%@&%&% Jztﬁ‘ﬁ?vé]rse B8O tipd vﬂz{te}% éPJé r 451

of the rotation ani sm erotalon rum 00|s
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the same vert| C%er Irlegeervaesd 11{]%‘he 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



rotation shaft of the roller 451. Thus, the rotation drum300 is placed in
a rotatable state in rotative contact with the roller 451 for 113 rotating
the rotation drum 300. Under this condition, the humdifier 1 becomes
usabl e. [02311 As described so far, in the humdifier 1 of Enbodinment 6, the
5 rotation drum 300 for holding the filter main body 24 is in contact wth
the roller 451 of the rotation drive nechanism400 in its outer
circunferential face, and hence, when thdlBoller 451 is rotatively driven,
the turning force is transmtted for rotating the rotation drum 300. In

ot her words, since_.the yotation drum_300. is not &0 directly connected to the
rol l er 451, t#@S,diBES bhedyatarsoessedd Sbkis repsiided yithcthaiaresol@3d fen/ f r om
the roller 451. [02321 Furthernore, the rotation drum 300 i s nounted,

t hrough the Roppevhngl theovebasivn dram BB0hbhs rataticn dmmSBGbithave its
rotation 15 shaft positioned substantially vertically below the rotation

shaft of the hotizent4dH¥ mbreditogether dith the watat veusedr1®9. 30Dhésedfber;ont act
with the roller 451 in the portion directly above, and hence, the rotation

drum 300 can bﬁldérmwmdtmxpd&ah@_emeisqﬁagaﬁédwhtémsétﬁnt_iﬂuﬂz%he%vi%n@ven when
the rotation drum 300 is nmounted in the 20 housing 100 with slight

posi {1 onals Shiital e \RY F88Alarlibee Yioh thol RERRLAEYE BRE Mo oo the

roller 451 is positioned substantia ve the rotation drum
300, the pr eSMe HechBit R 1165, f2d 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



to the rotation drum 300 is applied substantially directly dowward, 25 and
therefore, the roller 451 can apply the pressure uniformy 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] 5 Moreover, since the outer circunferential face of the
rotation drum 300 is subjected to the kddB8ling 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 nechanism400 is
di sposed substeatating the diot ativnyd abmvd0® he Undent this admditia®) thehe 10 wat er
havi ng been reserved in the water vessel 180 and adhered to the rotation
drum 300 doeshoehidifiep lobéeorhbe usalbdéi on drive mechani sm 400, resulting in
preventing damage of the rotation drive nmechani sm 400 ot herw se caused by
the water. [OBBE1] 15 Although the rotation drive structure of the present

i nvention is applied to the humdifier in Enbodi nent 6 described above, it

s applicable aparfsdamprlie BThElil B hhthidifigh 1 6f Eaddintentd] e an ai r

cleaning filter is autonati y cl’éane I'n such an air eaner air
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Vhen the air g{r%%rﬁllpareguatﬁace 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



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 nechanism 400 for rotating
the rotation drum300 is not |limted to that described in Enbodi ment 6
above. For exanple, although the |Iowernost 5 portion of the roller 451 is

di sposed bel ow t he uppernost portion of 114e rotation drum 300 nounted in

t he housing 100, the |owernost portion of the roller 451 nmay be on the sane
hori zontal line as the wuppernost portion of the rotation drum 300 instead.

Al so, al t hougtotation doami BOO. dAsm 3¢8ults thetratlhed3becahdransferl83talne t he
arns 183 10 are renovably provided in the housing 100, the rotation drum 300

al one may be tadrgibycdt®Yheadtatiohiruin B0 80 18%o $tadbI¥ Yofhtdeluah the
preferred enbodi nents of the invention have been specifically described so

far, the strudtdtRs: dbif: 90erations and 15 the like may be appropriately
nodi fied and the invention I1s not limted to the aforenenti oned enbodi nents.

116 CLAI ME: %} hum di fier conprising; a disc-shaped filter unit having a
wat er absor ba |21| y and air 5 perneability; a rotation drive nmechanism for

rotatin he filteryunit in a ciycunferential .directi,on; .
9% M“c';reover, sincé the 'Outer eircunferential 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 above 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.



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 vertical orientation in such a manner that a
part of a circunferential portion of the filter wunit is inrersible in the
water reserved in the water tank, and the filter unit has an absorptive
regi on that absorbs water 15 mhen i mrer 488 and a non absorptive region that
does not absorb water even when inmersed arranged adjacent to each other in
t he C|rcunfe[ent|al direction. 2. The hum difier according to claim1l1, 20
wherein the 18238l unit includes a disc-shaped filter min body having a
wat er absorbability and air permeability and a holder having a non water
absor babi l ity for hblatieoyerhthe stmetunaiofithedytatibn drivdenethansm 400

wat er - conduction hole for imersing the filter main body correspondingly to

t he absor pti véor Bgfia¢in@oHe Fasation2bruat300 iphbt diesitedntd tHa tpdeyuaibed tn
i mrersion of the filter main body 117 correspondingly to the non absorptive

region. 3. ThEghygdithbhe® a66¢6.di ForeRathFleNaltitu G@atﬁ@ﬂb%&m&ﬂm“ sing: 5
a detection target provi ded on the filter unlt and” a detector fixed to face

a rotati Og)e leBH }{g‘Foc}?@E £51149 ’Eh%]r%&?f béRrévg bSfipdlnost portion of

appr oach/ ture o et'ection rotation cont nmeans for
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detection res

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.



10 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. 4.
The humi difier according to claim3, 15 wherein the detector includes a | ead
switch or a Hall 1C, the detection target includes a magnet, and the
rotation control means stops the operation of the rotation drive nechanism
on the basis of an on/off state of the |¢bd switch or the Hall IC 20 5.
The hum difier according to any of clains 1 through 4, wherein the filter
unit is rotatable around a rotation shaft part disposed in a horizontal
orientation pebAIMBhg fromboth faces of the filter unit, 25 a one end of
the rotation shaft part has a different dianmeter 118 froma dianmeter of the
other end of the rotation shaft part, and the hum difier further conprises
two bearings with dinensions corresponding to the dianeters of the one end

and the other end for Argapfidifivekymptisingdl y supporting the one end and the
5 other end. 6. A humdifier conprising: a disc-shaped filter unit including

i o o o AP PSS ot st DS o
rotating tghe ﬁéfﬂl@ﬁbﬂ?&)}; in a
a rotation drive mechanism for rotating the filter unit in 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 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 unit has an absorptive region that absorbs water
15 when immersed and a non absorptive region that does not absorb

water even when immersed arranged adjacent to each other in the

circumferential direction.

2. The humidifier according to claim 1,

20 wherein the filter unit includes 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,

the holder has a water-conduction hole for immersing the
filter main body correspondingly to the absorptive region and has a

25 watertight section for preventing immersion of the filter main body



circunferential direction; a water tank for reserving water; and a fan for
causing air to pass through the filter unit in a 15 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 portion of the filter
unit is inmrersible in the water reserved in the water tank, and the filter
mai n body has an imersion region for im@fsing 20 the filter main body
with water entering inside the frame and a non imrersion region for not
imrersing the filter main body arranged adjacent to each other in the

ci rcunf er ent i edrréspendimgly to tHhaohumbabrpitere pegiondi ng to claim 6, 25
wherein the i mersion region and the non i nmersion region 119 are
respectively provided in a part and a remai ning part of an outer
circunferential portion of the filter nmain body, and the inmersion region

has an outer edge ig aTha RupkidRfier ARVHMNE tﬁ)eﬂhiﬂ 1%@92 SuexEeedi ng two
right angles. 5 8. The humdifier according to claim?7, ‘'wherern the non

i mrer sion regian Fﬁ %n outer edge in a polygonal shape convex al ong a
radi al dlrectlon 0 P e filter main body. 10 9. The hum difier according to

claim?7, wherein the n9n i;oershen LG HR3haTRN Snifd9% A Aeflctor

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
10 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.

4. The humidifier according to claim 3,
15 wherein 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 mechanism on the basis of an on/off state of the lead switch or
the Hall IC.
20
5. The humidifier according to any of claims 1 through 4,
wherein the filter unit is rotatable around a rotation shaft
part disposed in a horizontal orientation protruding from both faces
of the filter unit,

25 a one end of the rotation shaft part has a different diameter



arc shape having a larger radius than the outer edge of the inmersion
region. 15 10. The hum difier according to any of clains 7 through 9,
wherein the frane is in a ring shape extendi ng al ong an outer
circunferential face of the imersion region, and the rotation drive

mechani smincludes a roller in contact 20 with an outer circunferential face
of the frane for rotating the filter unli8and a notor for rotating the
roller. 11. The hum difier according to claim 10, wherein the frame has a
non water absorbabiljity and 25 includes a watertight section,

cor r espondi ngfrpm @ disaneter ofithe sther end ofithgiratatioor shafveanti agpdiat er from
entering inside the frane. 12. The hum difier according to any of clains 6
through 11, furt hethebhumidifieg:fubtlzedetraprises tves bearimgsvindgdld on the filter
unit and a detector fixed to face a rotation position of the detection

target for def@sbheibnPenireapbhdbmats the dhnidterdefehbicte £adgaid thad
rotation control neans that stops an operation of the rotation drive

chon o o TSy S LA e e 1

order to stop ter unit wt | y not 1mersed with
t he water 5 134t Tg}ee{)&m' difier according to claim112, wherein the detector

i ncludes a lead swtch or a Hall IC, 15 the detection target includes a

magnet, and

6. A humidifier comprising:
a disc-shaped filter unit including a filter main body having a
water absorbability and air permeability and a frame for holding the
10 filter main body:
a rotation drive mechanism for rotating the filter unit in a
circumferential direction;
a water tank for reserving water; and
a fan for causing air to pass through the filter unit in a
15 direction crossing the filter umit,
wherein the 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 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 the circumferential direction.

7. The humidifier according to claim 6,

25 wherein the immersion region and the non immersion region



the rotation control neans stops the operation of the rotation drive
mechani smon the basis of an on/off state of the lead switch or the Hall

IC. 20 14. The humidifier according to any of clains 6 through 13, wherein
the filter unit is rotatable around a rotation shaft part disposed in a
hori zontal orientation and protruding fromboth faces of the filter unit, a
one end of the rotation shaft part has all®fferent diameter 25 froma

di aneter of the other end of the rotation shaft part, and 121 the

hum difier further conprises two bearings w th dinmensions corresponding to

t he di anet er saxsf respectrvelgmroxided e 2 pateandrairéwainsap part vélan ewtext abl y
supporting the one end and the other end. 5 15. A hum difier conprising: a
roller to be cintwmiferdntidl poetipnaofridteafilteg rhaity bodsg ahdl ds a filter main
body with a part thereof inmersed in water reserved in a water reservoir

and has a 10 circula iAgiésich regifichastdrabut@cedge i diohet ishapeody bei ng
rotated by rotatively driving the roller with the outer circunferential face

of the rotathigimPdel 'ﬂr&PQﬁgfé e%éﬁiﬁgttﬁtﬁ ﬁqlﬁi iggserential face of the

roller, air being sent by a fan throug ter main body to be blown
out; and }5 an attaching part for renovably attaching the rotating body in
such a manner that a rotation shaft of the rotating body is

8. The humidifier according to claim 7,
wherein the non immersion region has an outer edge in a
polygonal shape convex along a radial direction of the filter main
body.
10
9. The humidifier according to claim 7,
wherein the non immersion region has an outer edge in an
arc shape having a larger radius than the outer edge of the
immersion region.
15
10. The humidifier according to any of claims 7 through 9,
wherein 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
20 with an outer circumferential face of the frame for rotating the filter

unit and a motor for rotating the roller.

11. The humidifier according to claim 10,
wherein the frame has a non water absorbability and

25 includes a watertight section, correspondingly to the non immersion



positioned substantially directly below a rotation axis of the roller by
novi ng the rotating body vertically to the rotation shaft of the rotating
body and substantially horizontally. 20 16. The hum difier according to
claim15, further conprising: a housing for housing the rotating body and
the roller, wherein the fan allows air introduced fromthe outside of the
25 housing to pass through the filter maj2Q body, 122 the filter main body
is held within the rotating body with a rotation axis of the filter nmain
body according with the rotation shaft of the rotating body, and the

at t achi ng partegion; furguremesding tWwaticrefront entérdagriveide the fied@e. t he rotati ng
body with a lower portion of the filter main body inmmersed in the water
reserved in the water reservoir and is renovably provided on the housing.
17. A disc-shaped filter unit having a water absorbability 10 and air

per meabi Ity compr i £ nOTRY 1ARSARRLLY BcdAALAR thhAly BPERLNS. 6/ BEBLLHNER

I mrersed and a non-absorptive region es n sor er ~even when

15 A di se. et PPRERIINE Comprising: afilter main body having a veier
absorbabi ity and g o, BELAERBLLLY Xi 800 EATRLSY el ShA% Hfodib o i n
fixed to face a rotation position of the detection target for 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

10  detector in order to stop the filter unit with the filter main body not

immersed with the water.,

13. The humidifier according to claim 12,
wherein the detector includes a lead switch or a Hall IC,
15 the detection target 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.

20 14. The humidifier according to any of claims 6 through 13,
wherein the filter unit is rotatable around a rotation shaft
part disposed in a horizontal orientation and protruding from both
faces of the filter unit,
a one end of the rotation shaft part has a different diameter

25 from a diameter of the other end of the rotation shaft part, and



wherein the filter main body has an immersion region for 20 i nmersing the
filter main body with water entering inside the frame and a non i mrersion
region for not imrersing the filter main body arranged adjacent to each
other in a circunferential direction. 19. Arotation drive structure
conprising: 25 aroller to be rotatively driven; 123 a rotating body with
a circular outer circunferential face for _holding a filter main body, the
rotating body being rotated with the ouldt circunferential face of the
rotating body in contact with an outer circunferential face of the roller,

and 5 an attaching pari for, .remgvahly attaching the rofating _body in such a
manner that a rot atﬁtﬁmflslﬁtalfdﬂ{'lsr H %@qppﬁb@%@o S@armga witdhed

substantially directly below a rotation axis of the roller by noving the
rotating bodydimsenpioald gorrespoading te the dantatevs of ihe anst enilrapd by and
substantially horizontally. 10 20. The rotation drive structure according to
claim 19, whettsrmenddopnespeativayndodatalyaduppmding theeonoeadiagl thely
and/or the outer circunferential face of the roller are subjected to knurl
processi ng. 1&thek eride rotation drive structure according to claim19 or 20,
wherein the roller is held vertically novably. 22. The rotation drive
structurepgaccording to claim21, 20 further conprising a pressurizing part
for applying a downward

15. A humidifier comprising:
a roller to be rotatively driven;
a rotating body that holds a filter main body with a part
thereof immersed in water reserved in a water reservoir and has a
10  circular outer circumferential face, the rotating body being rotated
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
blown out; and
15 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 axis of the roller by
moving the rotating body vertically to the rotation shaft of the
rotating body and substantially horizontally.
20
16. The humidifier according to claim 15, further
comprising:
a housing for housing the rotating body and the roller,
wherein the fan allows air introduced from the outside of the

256  housing to pass through the filter main body,



pressure to the roller.

10

15

20

25

122

the filter main body is held within the rotating body with a
rotation axis 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 provided on the housing.

17. A disc-shaped filter unit having a water absorbability
and air permeability comprising 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.

18. 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 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.

19. Arotation drive structure comprising:

a roller to be rotatively driven;



10

15

20

123

a rotating body with a circular outer circumferential face for
holding a filter main body, the rotating body being rotated with the
outer circumferential 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 directly below a rotation axis of the roller by
moving the rotating body vertically to the rotation shaft of the

rotating body and substantially horizontally.

20. The rotation drive structure according to claim 19,
wherein the outer circumferential face of the rotating body
and/or the outer circumferential face of the roller are subjected to

knurl processing.

21. The rotation drive structure according to claim 19 or 20,

wherein the roller 18 held vertically movably.

22. The rotation drive structure according to claim 21,
further comprising a pressurizing part for applying a downward

pressure to the roller.





