DESCRIPTION

Title of the Invention: AIR PURIFIER

Technical Field
[0001] The present invention relates to an aiifgurprovided with a cleaning device that
cleans a filter.

Background Art

[0002] Patent Document 1 identified below disckseconventional air purifier. The air
purifier has a housing in which a suction port anblowout port are open. Inside the
housing, there is provided an air passage throubithathe suction port and the
blowout port are coupled together, and inside thpassage, a fan is arranged. A pre-
filter (filter) is arranged to face the suction por

[0003] In the air purifier structured as descrilzdmbve, when its operation is started, the
fan is driven to suck in air in a room through thection port. The air sucked in
through the suction port is, after having dustexiid by the pre-filter, fed out through
the blowout port. In this way, air in a room canpugified.

[0004] In recent years, there is increasing demtondair purifiers provided with a
cleaning device that cleans a pre-filter. Paterdubwent 2 identified below discloses a
cleaning device that cleans a filter which is ageuth to face a suction port in a
projector. The cleaning device includes a supplly aowinding roll, a brush, a supply-
roll motor, a winding-roll motor, a brush motor,caa dust collection box.

[0005] The supply roll has a sheet-form filter wduaround it. The winding roll rotates as
the winding-roll motor is driven, and winds up thiger pulled out from the supply
roll. The brush has brush bristles formed radialtyits shaft member, and rotates as
the brush motor is driven during rotation of theneing roll so that the brush bristles
rub against the filter to remove dust from it. Thest collection box collects the dust
removed from the filter by the brush. The supply iodriven to rotate by the supply-
roll motor, and winds back up the filter wound arduhe winding roll. In this way,

dust on the filter is removed and the filter isatied.



List of Citations
Patent Literature

[0006] Patent Document 1: JP-A-2009-66466 (pagmsd9; Fig. 1)
Patent Document 2: JP-B-5627066 (pages 6 andy$; Fiand 4)

Summary of the Invention
Technical Problem

[0007] According to the cleaning device of Pat&®dcument 2 identified above, the
supply-roll motor is provided separately in additim the winding-roll motor. This
inconveniently increases the number of componesired in a cleaning device; thus,
providing such a cleaning device in an air purifiaconveniently increases the
manufacturing cost of the air purifier.

[0008] An object of the present invention is t@yde an air purifier that operates with

reduced manufacturing cost.

Meansfor Solving the Problem

[0009] To achieve the above object, accordingre aspect of the present invention, an
air purifier includes: a housing in which a suctmrt and a blowout port are open; an
air passage through which the suction port andtbeout port are coupled together;
a fan arranged inside the air passage; a filtemged to face the suction port; and a
cleaning device which cleans the filter. The clegndevice includes: a supply roll
around which the filter, which is in a sheet fori®,wound; a winding roll which
winds up the filter around it; a driving motor whidrives the winding roll to rotate; a
biasing member having a spiral spring which biasesing winding of the winding
roll, a rotary shaft of the supply roll in the diteon opposite to the winding direction;
and a brush which slides on the filter as the wigdbll rotates.

[0010] According to another aspect of the presavention, in the air purifier structured
as described above, preferably, the supply ramovably arranged on the housing.
Preferably, the biasing member includes: a firsimpmember which engages with the
shaft of the supply roll and which is fitted witheend of the spiral spring; a second
rotary member which is fitted with the other endloé spiral spring and of which the

rotation in a direction in which the biasing foroé the spiral spring decreases is
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restricted; and a handle with which the secondyateember is operated to rotate.

According to another aspect of the pregewvention, in the air purifier structured
as described above, preferably, the biasing mermmdudes: a coupling member
which is arranged between the handle and the seootady member and which
restricts rotation of the handle in the directiannihich the biasing force of the spiral
spring decreases. Preferably, the coupling memitates together with the second
rotary member.

According to another aspect of the presavention, in the air purifier structured
as described above, preferably, the filter hastsimpposite end parts in the winding
direction, bars which extend in the axial directiBneferably, a shaft of the supply roll
and a shaft of the winding roll are each a shait thcludes a core which extends in
the axial direction and which has in it a groovemiich opposite inner wall surfaces
incline, and a sleeve which is fitted outside tbeecand which is formed of an elastic
material with a C-shaped section. Preferably, #ms lare each held between the sleeve
and the groove with elasticity.

According to another aspect of the pregewvention, in the air purifier structured
as described above, preferably, the core is madeetdl, and the sleeve is made of a
molding of resin.

According to another aspect of the presevention, in the air purifier structured
as described above, preferably, the housing instudebody in which the fan is
arranged; a cover which is removably fitted to legly and in which the suction port
is open. Preferably, the driving motor is arrangethe body, and the supply roll and

the winding roll are arranged in the cover.

Advantageous Effects of the Invention

According to the present invention, there @rovided a driving motor which
drives to rotate a winding roll which winds up kefi around it, and a biasing member
which has a spiral spring which biases, during wigdf a winding roll, the rotary
shaft of a supply roll in the direction oppositette winding direction. Thus, there is
no need to separately provide, in addition to therdy motor, a supply-roll motor as
in the conventional example for rotating the supplyin the direction opposite to the

winding direction of the winding roll. This helpsduce the manufacturing cost of an



air purifier.

Brief Description of Drawings

[0016] [Fig. 1] is a front view of an air purifieiccording to a first embodiment of the present
invention;
[Fig. 2] is a side sectional view of an air punifeccording to the first embodiment of
the present invention;
[Fig. 3] is an exploded perspective view of a nlag device of an air purifier
according to the first embodiment of the preseweinion;
[Fig. 4] is a plan view of a pre-filter of an apurifier according to the first
embodiment of the present invention;
[Fig. 5] is a side sectional view of a supply riolla cleaning device of an air purifier
according to the first embodiment of the preseweinion;
[Fig. 6] is a perspective view showing, with redpex a cleaning device of an air
purifier according to the first embodiment of theegent invention, a winding roll, a
dust collector, and the interior of a gear unit;
[Fig. 7] is an enlarged perspective view of th&eiior of a gear unit in a cleaning
device of an air purifier according to the firstlemdiment of the present invention;
[Fig. 8] is an exploded perspective view of a ligsmember in a cleaning device of
an air purifier according to the first embodimehthe present invention;
[Fig. 9] is a side view of a supporting memberaoocover of an air purifier according
to a second embodiment of the present inventiombasrved before a supply roll is
fitted to the supporting member;
[Fig. 10] is a side view of a supporting memberaocover of an air purifier according
to the second embodiment of the present invenéiergbserved after a supply roll has
been fitted to the supporting member;
[Fig. 11] is a side view of a supporting memberaotover of an air purifier according
to a third embodiment of the present inventionobserved before a supply roll is
fitted to the supporting member;
[Fig. 12] is a side view of a supporting memberaotover of an air purifier according
to the third embodiment of the present inventiahobserved after a supply roll has

been fitted to the supporting member;
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[Fig. 13] is a plan view of a pre-filter of an agourifier according to a fourth
embodiment of the present invention; and
[Fig. 14] is a perspective view of a presser ofain purifier according to a fifth

embodiment of the present invention.

Description of Embodiments

[0017] <First Embodiment>

Hereinafter, embodiments of the present inventidhbe described with reference

to the accompanying drawings. Figs. 1 and 2 arerd iew and a side sectional view,
respectively, of an air purifier according to asfiembodiment. There, arrows S
indicate currents of air. The air purifier 1 habausing 2, in which a suction port 3
and blowout ports 4 and 5 are open and which iseplafor example, on a floor in a
room. The housing 2 has a body 20 and a cover Bg&. cbver 21 is removably
arranged at the rear face of the body 20, andHeasuction port 3 open. The body 20
has the blowout ports 4 and 5 open in an uppergfatie front face and in the top
face respectively.

[0018] The blowout ports 4 and 5 are provided witind deflectors 14 and 15,
respectively, which change the direction of wintheTwind deflector 14 comprises a
flat plate, and is supported so as to be swingabkhe up-down direction about a
swing shaft (unillustrated) provided on the windleietor 14. On the bottom face of
the wind deflector 14, there are perpendiculartyjated a plurality of vertical louvers
14a arrayed in the left-right direction. The veatitouvers 14a in opposite end parts of
the wind deflector 14 incline outward in the lgfihit direction as one goes frontward.

[0019] The wind deflector 15 comprises a flat @laand is supported so as to be
swingable in the up-down direction about a swingfish5b arranged in a front part of
the wind deflector 15. On the bottom face of thendvideflector 15, there are
perpendicularly provided a plurality of verticalulers 15a arrayed in the left-right
direction. The vertical louvers 15a in opposite gradts of the wind deflector 15
incline outward in the left-right direction as ogees rearward.

[0020] The wind deflectors 14 and 15 keep the bblatwports 4 and 5, respectively, closed
when the air purifier 1 is out of operation and mpeghen the air purifier 1 is in

operation.
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[0021] Inside the housing 2, there is providedaarpassage 8 through which the suction
port 3 and the blowout ports 4 and 5 are coupleetter. Inside the air passage 8,
there are provided, in order from the suction @orbward the blowout ports 4 and 5
(from upstream to downstream with respect to threect of air), a pre-filter (filter) 6,

a deodorant filter 7, a dust-collecting filter 9,hamidifier 200, a fan 10, an ion
generating device 11, and a damper 12.

[0022] The air passage 8 branches on the downstsede of the ion generating device 11
into a first branch passage 8a and a second brpaskage 8b. The first branch
passage 8a and the second branch passage 8b carat@wwith the blowout ports 4
and 5 respectively, and the sectional area of aflav passage in the first branch
passage 8a is smaller than the sectional area aifiraifiow passage in the second
branch passage 8b.

[0023] The damper 12 is formed in the shape dfia plate, and is supported by a swing
shaft 12a so as to be swingable in the up-dowrctiiie The damper 12 can swing
from a position in which it closes the first bramdssage 8a (see Fig. 2) in a direction
in which it opens the first branch passage 8ah@ncounter-clockwise direction in Fig.
2). The damper 12 can adjust the balance betweenithvolumes in the first branch
passage 8a and the second branch passage 8b.

[0024] The fan 10 comprises a centrifugal fan sasha sirocco fan that is driven by a
motor 10a, and sucks in air in the axial directemmd discharges it in the radial
direction.

[0025] The pre-filter 6 comprises a sheet-form Imek for example, polypropylene, and
is arranged in the cover 21 so as to face themupidrt 3. The pre-filter 6 can collect
coarse dust in air.

[0026] The deodorant filter 7 is formed in the phaof a honeycomb, and can adsorb
odoriferous components in air and deodorize it.

[0027] The dust-collecting filter 9 comprises a P filter, and has a frame
(unillustrated) welded, with hot-melt adhesiveattiltering member (unillustrated) so
as to cover it. The dust-collecting filter 9 carlect fine dust and ultrafine particles
having a particle diameter smaller than a predetexdhparticle diameter (for example
3 um), such as PM 2.5 patrticles, present in air.

[0028] The humidifier 200 has a lower part of ardification filter 202 soaked in water
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inside a tray 201, and humidifies the air passimgugh the humidification filter 202.
Thus, humidified air is sent out through the blotparts 4 and 5.

The ion generating device 11 has an ioregaing surface 1la which generates
ions when a high voltage is applied to it, anditdregenerating surface 11a faces into
the air passage 8. To the ion generating surface doltage with an alternating-
current waveform or an impulse waveform is appliddplying a positive voltage to
the ion generating surface 11a generates posiive ¢hiefly comprising HH,O)m;
applying a negative voltage to the ion generatimfase 1la generates negative ions
chiefly comprising @ (H,0)n. Here, m and n are each an integer. The id(idJ@)m
and Q (H2O)n clump together on the surface of airborne naigganisms and
odoriferous components in air and enclose them.

Then, as formulated by formulae (1) to @low, through collision, the ions
cohere to generate active species such as [*OHiirgkyl radical) and bD-
(hydrogen peroxide) on the surface of microbes t#madlike, and thereby destroy
airborne microorganisms and the like. Here, m’ ahdre each an integer. Thus, it is
possible, by generating positive and negative mms$ sending them out through the

blowout ports 4 and 5, to sterilize and deodormeroom.

H*(H,0)m + O (H,0)n— -OH + 1/2Q + (m+n)HO (1)
H*(H20)m + H(H.0)m' + O, (H20)n + @ (H0)n’

— 2:0OH + O + (m+m’+n+n")H,O (2)
H'(H,0)m + H(H,0)m’ + O, (H20)n + G (H0)n’

— H0 + O + (M+m'+n+n")H,0 3)

In a front part of the top face of the bd?ly, an operation panel 19 is provided.
The operation panel 19 has a plurality of buttomsillustrated), and by operating
these buttons, the user can make settings as toptération of the air purifier 1. By
operating the buttons, the user can change themelaf air sent out through the
blowout ports 4 and 5, change the direction in Wk is blown out, and so forth.

The cover 21 is provided with a cleaningide 30 which cleans the pre-filter 6.

Fig. 3 is an exploded perspective view of the dlegquaevice 30. The cleaning device
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30 includes a supply roll 40, a winding roll 50gear unit 60, a biasing member 70, a
brush 80, a dust collector 90, and a driving ma@® (see Fig. 2).

[0034] The supply roll 40 and the winding roll &6 arranged in an upper part and in a
lower part of the cover 21 respectively to hold egife ends of the pre-filter 6. The
pre-filter 6 is, when the cleaning device 30 is ofitoperation, wound around the
supply roll 40, and is, when the cleaning deviceis3th operation, fed out from the
supply roll 40 to be wound up around the windink 50.

[0035] The supply roll 40 has a shaft 41 that edgein the left-right direction, and has
caps 48 fitted onto opposite end parts of the shaft The caps 48 are rotatably
supported on the supporting members 49 arrangadadp end part of the inner face of
the cover 21. Thus, the supply roll 40 is arrangeds to be rotatable about an axis of
rotation that extends in the left-right directidtlere, one end (the right end) of the
supply roll 40 is coupled via the cap 48 to thesinig member 70.

[0036] The winding roll 50 has a shaft 51 thateexts in the left-right direction, and has
caps 58 fitted onto opposite end parts of the shihftThe left and right caps 58 are
rotatably supported on a supporting member 59 &edgear unit 60, respectively,
which are arranged in a bottom end part of therifiaee of the cover 21. Thus, the
winding roll 50 is arranged so as to be rotatableué an axis of rotation that extends
in the left-right direction.

[0037] Fig. 4 is a plan view of the pre-filter Bhe pre-filter 6 has, in its opposite end
parts in the winding direction W, bars 6a whicheext in the left-right direction and
which are held on the supply roll 40 and the wigdioll 50 respectively. The pre-
filter 6 has a ventilation portion 6b which is argad to face the suction port 3 when
the cleaning device 30 is out of operation and askd portion 6c which is fed out
from the supply roll 40 when the cleaning devicas3ih operation.

[0038] The housed portion 6¢ has a pattern 6gtawvhich can be visually recognized
through the suction port 3 for distinction from thentilation portion 6b. In this
embodiment, red letters saying “cleaning in progit@se used in the pattern 6g. There
is no particular limitation on the pattern 6g; iayninstead be, for example, a striped
pattern using a color different from the ventilatjgortion 6b.

[0039] Fig. 5 is a side sectional view of the dyppll 40. The structure of the winding
roll 50 is similar to that of the supply roll 40na thus the supply roll 40 will be
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described representatively. The shaft 41 formirggshaft of the supply roll 40 has a
core 41a and a sleeve 41d.

The core 41a is formed of an extrusion nmgcbf metal such as aluminum with a
C-shaped section, and has, in its circumferentighse, a groove 41b which extends
in the axial direction. Opposite inner wall surfacklc of the groove 41b incline such
that the width of the groove 41b in the circumfeiardirection is increasingly large
outward. The circumferential surface of the barobahe pre-filter 6 is supported
between the inner wall surfaces 41c of the grodie 4

The sleeve 41d is formed of a molding afimenith a C-shaped section having an
opening 41e which extends in the axial directiamj & fitted outside the core 41la.
The pre-filter 6 of which the bar 6a is supportadhe groove 41b is inserted in the
opening 4le. The width of the opening 4le in treewt 41d is smaller than the
diameter of the bar 6a; this prevents the bar Ggpated on the core 4la from
slipping off. The elasticity of the sleeve 41d alits opposite end parts in the
circumferential direction to press the bar 6a st the bar 6a is held with the elasticity
between the groove 41b in the core 41a and theeskkd.

Applying a force to the sleeve 41d in adifon widening the opening 41e in the
sleeve 41d (in the left-right direction in Fig. &uses the sleeve 41d to elastically
deform. Via the widened opening 41e, the bar Gah@fre-filter 6 can be inserted into
and removed from the shaft 41. Likewise, the bottord-side bar 6a of the pre-filter 6
can be inserted into and removed from the shafffBis makes it possible to easily
remove the pre-filter 6 from the cleaning device 80 example, to replace the pre-
filter 6.

In Fig. 3, the brush 80 is arranged in thest collector 90, which is removably
fitted to the cover 21. The brush 80 has a shaif8dhich opposite end parts in the
axial direction are supported on the dust colle®@r and removes dust on the pre-
filter 6 while rotating when the cleaning device i8@riven as will be described later.
On one end (the right end) of the shaft 81, a gmar 68 is provided, and in the
circumferential surface of the shaft 81, brushtleibundles 82 are embedded spirally
at predetermined intervals.

The dust collector 90 includes a lid 91¢amtainer 92, and a comb 93, and is

removably arranged on the cover 21. The contai@ds $ormed of transparent resin,
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has its top face open, and supports at its oppesitieparts the brush 80. The lid 91
has an opening 91a open from the left end to g Bnd, and covers the top face of
the container 92. The brush bristle bundles 82hef lirush 80 are exposed to the
outside through the opening 91a. The comb 93 isiddrto extend in the left-right
direction, and is arranged in the container 92 \t#hooth ends pointing upward. The
brush bristle bundles 82 of the brush 80 whichtestanake contact with the tooth
ends of the comb 93. The comb 93 removes dusthattiaio the brush bristle bundles
82 from them.

[0045] The dust removed from the pre-filter 6 hg brush 80 and the dust removed from
the brush 80 by the comb 93 are collected in tmeatoer 92. Here, with the container
92 formed of transparent resin, the user can ealségk how much dust is collected in
the container 92.

[0046] The driving motor 100 (see Fig. 2) is agea inside the body 20 of the housing 2,
and the rotary shaft (unillustrated) of the drivimgptor 100 protrudes rearward from
the rear face of the body 20.

[0047] In front of the pre-filter 6, a presser &2 arranged across a predetermined
clearance. The presser 22 is removably fitted éodbver 21. The presser 22 has a
rectangular frame 22a formed of synthetic resimsag ABS. Within the frame 22a,
there are provided a rib 22b which extends in fr@own direction and a plurality of
(in this embodiment, three) ribs 22c which extemdhie left-right direction and which
are arrayed in the up-down direction. This givesphesser 22 windows arranged in a
plurality of rows by a plurality of columns. Witthé presser 22, it is possible to
arrange the pre-filter 6 along the suction portn3ai stable state, and to prevent
loosening of the pre-filter 6 due to the flow otked air.

[0048] In a middle part of a right side end pafttlee frame 22a of the presser 22, a
magnet 23 is provided. In the body 20, at a pasitazing the magnet 23, a Hall effect
sensor (unillustrated) is provided. The air purifiecan check, with the Hall effect
sensor, whether or not the cover 21 is fitted ® llody 20. Then, the air purifier 1
prohibits the operation of the fan 10 if it is detened that the cover 21 is not fitted to
the body 20. This prevents blowing operation ofahgurifier 1 when the cover 21 is
not fitted to the body 20.

[0049] The gear unit 60 and the biasing membearéGarranged in one end part (right end
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part) of the cover 21. This forms, inward of theenface of the cover 21, a space SP
between the gear unit 60 and the biasing memben#fe space SP, there is attached
a tape-form member 300 on which information onrirttons for operation of the air
purifier 1 is written. The information includes amfmation on how to remove the pre-
filter 6 from the cleaning device 30 and information how to operate a handle 73,
which will be described later, of the biasing membe.

[0050] Thus, after removing the cover 21 from Hualy 20, the user can see the above-
mentioned information and easily understand howetoove the pre-filter 6 from the
cleaning device 30 and how to operate the handief Ti3e biasing member 70. Thus,
it is possible to improve the usability of the pirifier 1.

[0051] Fig. 6 is a perspective view showing, wigspect to the cleaning device 30, the
winding roll 50, the dust collector 90, and theeimr of the gear unit 60. Fig. 7 is an
enlarged perspective view of the interior of thargenit 60. The gear unit 60 includes,
inside a housing 60a (see Fig. 3), a bevel gedfil intersecting-axis gear), a bevel
gear 62 (second intersecting-axis gear), a spur@géfirst parallel-axis gear), a spur
gear 64 (second parallel-axis gear), an internaf §6, a spur gear 66, and a spur gear
67. The housing 60a is screwed onto the covered Fgy. 3).

[0052] The bevel gear 61 is arranged with its ladieection aligned with the front-rear
direction, and has, on its axis, a fitting hole 6ita which the rotary shaft
(unillustrated) of the driving motor 100 (see FR).is fitted. The bevel gear 62 is
arranged with its axial direction aligned with tleé&-right direction, and meshes with
the bevel gear 61. The spur gear 63 is formed rialigg and concentrically, with the
bevel gear 62.

[0053] A shaft 63a of the spur gear 63 has anfjtthole (unillustrated) in which a
convexity 58a (see Fig. 3) of the cap 58 is fitfEdus, the spur gear 63 and the bevel
gear 62 are coupled to the winding roll 50.

[0054] The spur gear 64 is arranged under the gpair 63, and meshes with the spur gear
63. The internal gear 65 is provided integrallyhwtihe spur gear 64. The spur gear 66
meshes with the internal gear 65. The spur gearis6formed integrally, and
concentrically, with the spur gear 66. The spur @ which is provided at one end
of the brush 80, meshes with the spur gear 67.

[0055] As the driving motor 100 is driven, the ding roll 50 rotates via the bevel gear
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61 and the bevel gear 62. As the spur gear 63 gadamtegrally with the bevel gear
62 rotates, the brush 80 rotates via the spur @gathe internal gear 65, the spur gear
66, the spur gear 67, and the spur gear 68. Theggaw 63 arranged integrally with
the bevel gear 62 meshes with the spur gear 64ledup the brush 80; this makes it
possible to easily rotate the brush 80 arrangeallpato the winding roll 50.

[0056] Here, owing to the internal gear 65 arrahggegrally with the spur gear 64, the
spur gear 68 on the axis of rotation of the brudlc@&n be arranged between the axis
of rotation (shaft 63a) of the spur gear 63 andatkie of rotation of the spur gear 64.
This makes it possible to easily arrange the b&&hwhich slides on the pre-filter 6
on the winding roll 50, close to the winding rofl.5

[0057] The bevel gears 61 and 62 may be any etérgy-axis gears. The spur gears may
be any parallel-axis gears, and thus helical geatise like may be used.

[0058] Fig. 8 is an exploded perspective viewh# biasing member 70 in the cleaning
device 30. The biasing member 70 has a rotary mei#b€irst rotary member) and a
rotary member 72 (second rotary member) housedoirsihgs 78 and 79 screwed
together. The rotary member 71 has a holding membaiformed on one end surface
to protrude from it in the axial direction and feagroove 71b in the other end surface.
In the groove 71b, a locking member 48a providethercap 48 is fitted. This permits
the rotary member 71 to engage with the shaft@ftipply roll 40, with the result that
the supply roll 40 is connected to the biasing menTo.

[0059] The rotary member 72 houses in a rotary benil-side part of it a spiral spring
75. One end (inner end) of the spiral spring 7bekl on the holding member 71a of
the rotary member 71, and the other end (outer ehthje spiral spring 75 is fitted to
the inner circumferential surface of the rotary rbem72. As the rotary member 71
rotates in the clockwise direction with respecthe rotary member 72 as seen from
the right side surface (as seen from the diredtiolicated by arrow A), the biasing
force of the spiral spring 75 increases. Thatsstha rotary member 72 rotates in the
clockwise direction with respect to the rotary memf1l as seen from the direction
indicated by arrow A, the biasing force of the apapring 75 decreases.

[0060] On the outer circumferential surface ofcarter-side (right-side) part of the rotary
member 72 in the axial direction, a plurality ofawk 72a are provided at

predetermined intervals. In the housing 78, a ©of@[ is pivoted, and the stopper 77
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is biased in a direction pressing the rotary menil2eoy a twist coil spring 77a. Thus,
the engagement of the stopper 77 with the clawrégtuicts the clockwise rotation of
the rotary member 72 as seen from the directioicateld by arrow A, which rotation
decreases the biasing force of the spiral spring 75

In the right side surface of the housing &8 opening 78a is open, and the handle
73 in a cylindrical shape is arranged so as torcthaopening 78a. Inside the housing
78, there is arranged a flange 73a which has aad@mtarger than that of the opening
78a. Via the opening 78a, the handle 73 and tingdél&3a are screwed together with a
predetermined clearance from the outer wall ofibiesing 78 in the axial direction. In
this way, the handle 73 is rotatably fitted to himeising 78.

Inside the housing 78, a coupling members7drranged inward (on the left side)
of the flange 73a in the axial direction. Betweée trotary member 72 and the
coupling member 74, a compression spring 76 isged, and the coupling member
74 is biased outward (rightward) in the axial dil@t. In the circumferential surface
of the coupling member 74, a plurality of cut pons 74c are formed at predetermined
intervals. In an outer end part of the rotary memigin the axial direction, there are
formed a plurality of ribs 72c which extend radiath be fitted in the cut portions 74c.
This permits the coupling member 74 and the rotagynber 72 to rotate together.

The coupling member 74 is formed to havdiaaneter larger than those of the
flange 73a and the opening 78a. On an outer (s} surface of the coupling
member 74 in the axial direction, there are pradideplurality of inclined portions
74a and a plurality of ribs 74b at predeterminddrirals. The inclined portion 74a is
formed such that its height increases graduallthercounter-clockwise direction as
seen from the direction indicated by arrow A. Thte 7#4b abuts a top part of the
inclined portion 74a and extends radially, andisfed to be higher than the top part.

On an inner surface (left-side surfacefhefflange 73a in the axial direction, there
are provided a plurality of ribs 73b which extemadially to engage with the ribs 74b.
On an inner wall surface of the housing 78, there provided protrusions
(unillustrated) which engage with the ribs 74b.

As the handle 73 is rotated in the cloclemirection as seen from the direction
indicated by arrow A, the ribs 74b engage withribe 73b, and also engage with the

protrusions on the housing 78. This restricts tiation of the handle 73.
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On the other hand, as the handle 73 igadte the counter-clockwise direction as
seen from the direction indicated by arrow A, thiesr73b slide on the inclined
portions 74a. Thus, the coupling member 74 moveglid in the axial direction
against the biasing force of the compression spribigand the ribs 74b move away
from the protrusions on the housing 78 in the adiedction. This permits the handle
73 to rotate; then, the ribs 74b engage with the fi3b, and the rotary member 72
rotates in a direction in which the biasing fordete spiral spring 75 increases. That
is, the rotary member 72 is operated to rotate thighhandle 73.

In the air purifier 1 structured as desedbabove, when its operation is started
through operation on the operation panel 19, ¢hiscked whether or not the cover 21
is fitted to the body 20. If it is determined thia¢ cover 21 is fitted to the body 20, the
fan 10 and the ion generating device 11 are driVéns, air in the room is sucked in
through the suction port 3 and flows through thepaissage 8. Here, the pre-filter 6
collects coarse dust in the air. The deodorardrfift deodorizes the air, and the dust-
collecting filter 9 collects fine dust and ultradirparticles such as PM 2.5 particles,
present in the air.

Then, ions generated by the ion generadence 11 are added to the air. The air
containing ions is blown out into the room from areboth of the blowout ports 4 and
5. In this way, blowing operation of the air pugifil is performed, and air in a room is
purified.

Now, the operation of the cleaning devifen8ll be described. At a predetermined
time, the cleaning device 30 is driven to startciisaning operation. The cleaning
operation starts, for example, when the cumulatiperating time of the air purifier 1
within a predetermined period exceeds a predeteaniime. When the cleaning
device 30 is driven, the fan 10 stops.

As the cleaning device 30 is driven, thevidg motor 100 rotates, and the bevel
gear 61 (see Figs. 6 and 7) rotates in the cowhtekwise direction as seen from in
front. The bevel gear 62 and the spur gear 63aatathe clockwise direction as seen
from their respective right side surfaces (as $e®n the direction indicated by arrow
A). Thus, the winding roll 50 rotates in the clocke direction as seen from its right
side surface, and pulls out the pre-filter 6 frama supply roll 40 and winds it up.

The spur gear 64, the internal gear 65sthe gear 66, and the spur gear 67 rotate
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in the counter-clockwise direction as seen fromirtihespective right side surfaces
while the spur gear 68 rotates in the clockwisedion as seen from its right side
surface. Thus, the brush 80 rotates in the cloakwlisection as seen from its right
side surface. Here, the brush bristle bundles 8aebrush 80 slide on the pre-filter 6
on the winding roll 50. In this way, dust on thefifter 6 is removed and collected in
the container 92.

[0072] Here, the rotation direction of the windiral 50 and the rotation direction of the
brush 80 are the same. Thus, the brush bristleleési®® of the brush 80 slide on the
pre-filter 6 from the direction opposite to thevi@rd direction of the pre-filter 6. Thus,
the brush 80 can reliably remove dust on the piex-6.

[0073] The peripheral velocity of the brush 80preferably higher than the peripheral
velocity of the winding roll 50. Then the length @intact of the brush bristle bundles
82 on the pre-filter 6 in the circumferential diiea is larger than the length of one
cycle at which the brush bristle bundles 82 maksa with the pre-filter 6, and the
brush bristle bundles 82 can make contact withpeefilter 6 with no gap left in
between.

[0074] The brush bristle bundles 82 on the shafivBich rotates are combed by the comb
93, and thereby dust attached to the brush bistielles 82 falls into the container 92.

[0075] When the pre-filter 6 is wound up around thinding roll 50, the rotary member
71 (see Fig. 8) of the biasing member 70 couplethéosupply roll 40 rotates in the
clockwise direction as seen from the right siddas@ of the rotary member 71 (as
seen from the direction indicated by arrow A). Thisds up the spiral spring 75, and
thus increases the biasing force of the spirahgprb.

[0076] Here, the pattern 6g (see Fig. 4) on theskd portion 6¢ of the pre-filter 6 moves
downward to be visually recognized via the sucfiamt 3. This permits the user to
easily understand that the cleaning device 30 isgbdriven. Thus, it is possible to
prevent the user from misunderstanding that thelfarhas stopped due to failure.
Here, when the cleaning device 30 is driven, tinelfd can be operated at low speed.

[0077] When the rotation amount of the driving orat00 reaches a predetermined value,
the driving motor 100 is reversed. Thus, the beyedr 61 rotates in the direction
opposite to its rotation direction during winding the clockwise direction in this

embodiment). Here, the winding roll 50 and the br@9 rotate in the counter-
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clockwise direction as seen from their respectigbtrside surfaces.

[0078] The biasing force of the spiral spring Hserved when winding of the pre-filter 6
by the winding roll 50 is completed is larger thaat observed before the winding.
Thus, when the driving motor 100 is reversed, by téstoring force of the spiral
spring 75, the rotary member 71 rotates in the triockwise direction as seen
from its right side surface. In this way, the piteef 6 is wound up around the supply
roll 40.

[0079] When the rotation amount of the driving orat00 reaches a predetermined value,
the driving motor 100 stops. This ends the cleampgration of the cleaning device
30.

[0080] A sensor may be provided which detectsoiler diameter of the winding roll 50.
This makes it possible to reverse the driving mdid® when it is detected that the
outer diameter of the winding roll 50 observed wities pre-filter 6 has been wound
up around the winding roll 50 is larger than a ptednined outer diameter. It is also
possible to stop the driving motor 100 when itésedted that the outer diameter of the
winding roll 50 is smaller than a predeterminedeodtiameter.

[0081] After completion of the cleaning operationthe cleaning device 30, the user can
remove the dust collector 90 from the cover 21 aledr the dust collected in the
container 92.

[0082] When the pre-filter 6 is replaced, the dyppll 40, to which one end of the pre-
filter 6 has been fitted, is fitted to the cover Zhen, the bottom end of the pre-filter 6
is fitted to the winding roll 50.

[0083] Here, the pre-filter 6 between the supmly 40 and the winding roll 50 may be
loose. In this case, if the user turns the han@lef7the biasing member 70 in the
counter-clockwise direction as seen from the rigjde surface of the handle 73 (as
seen from the direction indicated by arrow A), thitha rotary members 71 and 72
rotate in the counter-clockwise direction as seemmftheir respective right side
surfaces. This winds up the pre-filter 6 around #supply roll 40, and thereby
eliminates the loosening of the pre-filter 6. Thaken the fan 10 is driven, air sucked
in through the suction port 3 can reliably passulgh the pre-filter 6.

[0084] According to this embodiment, a biasing riem70 in a cleaning device 30

includes a spiral spring 75 which biases, wheneafitter 6 is wound up around a
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winding roll 50, the rotary shaft of a supply rd in the direction opposite to the
winding direction. Thus, after completion of thending around the winding roll 50,
when a driving motor 100 is reversed, by the résgoiorce of the spiral spring 75, the
pre-filter 6 is wound up around the supply roll Zbws, there is no need to separately
provide another motor, in addition to the drivingtor 100, for rotating the supply
roll 40 in the direction opposite to the windingedition W of the winding roll 50.
This helps reduce the manufacturing cost of thewifier 1. With the spiral spring 75,
it is possible to wind up the pre-filter 6, whilpmying a biasing force to it, around the
winding roll 50 over a long distance. Thus, it igspible to enhance flexibility in
design as to the size of the pre-filter 6.

[0085] The biasing member 70 further includestamomember 71 (first rotary member)
which engages with the shaft of the supply rolla#@ which is fitted with one end of
the spiral spring 75, a rotary member 72 (secotaryanember) which is fitted with
the other end of the spiral spring 75 and of whiah rotation in a direction in which
the biasing force of the spiral spring 75 decreaseasstricted, and a handle 73 with
which the rotary member 72 is operated to rotateus] when the handle 73 is
operated with the supply roll 40 fitted to a co2ér the pre-filter 6 is wound up in the
direction opposite to the winding direction W. Thislps reduce the loosening of the
pre-filter 6, and thus permits air containing digsteliably pass through the pre-filter
6.

[0086] The biasing member 70 further includes apting member 74 which is arranged
between the handle 73 and the rotary member 72vaiah restricts the rotation of the
handle 73 in the direction in which the biasingctoof the spiral spring 75 decreases.
The coupling member 74 rotates together with tharyomember 72. This makes it
possible to reliably prevent the rotary member ##nf rotating in the direction in
which the biasing force of the spiral spring 75rdeses.

[0087] The shaft 41 of the supply roll 40 has eectila which has a groove 41b in it and a
sleeve 41d which is fitted outside the core 4la wahith is formed of an elastic
material with a C-shaped section. The sleeve 4Hdttae groove 41b hold a bar 6a of
the pre-filter 6 between them with elasticity. Thusth an opening 41e in the sleeve
41d widened, the bar 6a can be removed from thie 4haasily. Also with the sleeve
41d, it is possible to prevent the bar 6a fromrgloff from the shaft 41. The winding
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roll 50 is structured similarly.

[0088] The core 41a of the supply roll 40 is fochw# metal, and the sleeve 41d is formed
of a molding of resin. The winding roll 50 is forcheimilarly. Thus, it is possible to
easily fit and remove the bar 6a to and from thaftsh4l and 51 while ensuring
sufficient strength of the shafts 41 and 51.

[0089] The driving motor 100 is arranged in a b@@yof a housing 2, and the supply roll
40 and the winding roll 50 are arranged in the cd®%& This makes it possible to
remove the cover 21 from the body 20 and then ceplkhe pre-filter 6 easily.
Although the air purifier 1 is provided with theeahing device 30, dust may still clog
the pre-filter 6 depending on the place where thewrifier 1 is placed (for example,
in a place like a kitchen where contamination withs more likely). Even in this case,
it is possible to easily remove the pre-filter @ ahean it thoroughly.

[0090] A brush 80 is coupled to the driving moi®0 which drives the winding roll 50 to
rotate; as the winding roll 50 rotates, the bru@hdates while sliding on the pre-filter
6 (filter) on the winding roll 50. This eliminateake need to separately provide, in
addition to the driving motor 100, a motor dedidate rotating the brush 80 as in the
conventional example. Thus, it is possible to fartteduce the manufacturing cost of
the air purifier 1.

[0091] The rotation direction of the winding rél0 and the rotation direction of the brush
80 are the same. Thus, the brush 80 slides on rfdiljer 6 from the direction
opposite to the forward direction of the pre-fil&r Thus, the brush 80 can reliably
remove dust on the pre-filter 6.

[0092] The peripheral velocity of the brush 80pigferably higher than the peripheral
velocity of the winding roll 50. Then the length adntact of brush bristle bundles 82
on the pre-filter 6 in the circumferential directits larger than the length of one cycle
at which the brush bristle bundles 82 make comattt the pre-filter 6, and the brush
bristle bundles 82 can make contact with the dterfé with no gap left in between.
Thus, it is possible to remove dust on the presfid more reliably.

[0093] There are also provided a bevel gear 6&t(intersecting-axis gear) having a
fitting hole 61a in which the rotary shaft of thevthg motor 100 is fitted, a bevel
gear 62 (second intersecting-axis gear) which neeshth the bevel gear 61, a spur

gear 63 (first parallel-axis gear) which rotategetiher with the bevel gear 62 and
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which is coupled to the winding roll 50, and a sgaar 64 (second parallel-axis gear)
which meshes with the spur gear 63 and which ipleauto the brush 80. This makes
it possible to easily rotate the winding roll 5Qdahe brush 80 with a single driving
motor 100.

The spur gear 63, which is coupled to thedng roll 50, is arranged closer to the
driving motor 100 than the spur gear 64 is, whigleaupled to the brush 80, and this
helps reduce a drop in the driving force transmiitiee the winding roll 50. Thus, the
driving motor 100 can reliably drive the windindIrb0, to which a biasing force is
applied via the pre-filter 6 by the biasing meml@@r to rotate against the biasing
force.

Between the brush 80 and the spur geath@fe are provided an internal gear 65,
which is provided integrally with the spur gear @d a spur gear 66 (third parallel-
axis gear), which meshes with the internal geafT®®. axis of rotation of the brush 80
is arranged between the axis of rotation of the gear 63 and the axis of rotation of
the spur gear 64. This makes it possible to easiBnge the brush 80, which slides on
the pre-filter 6 on the winding roll 50, close ketwinding roll 50.

The pre-filter 6 has a ventilation porti6h which is arranged to face the suction
port 3 when the cleaning device 30 is out of openaand a housed portion 6¢ which
is fed out from the supply roll 40 when the cleaniatevice 30 is in operation. The
housed portion 6¢ has a pattern 6g on it whichbmamisually recognized through the
suction port 3 for distinction from the ventilatiportion 6b. This permits the user to
visually recognize the movement of the pre-filtere@sily, and thus to easily
understand that the pre-filter 6 is being cleangthk cleaning device 30.

When the cleaning device 30 is driven, tiie 10 stops. This can prevent dust
immediately after being removed from the pre-fibeirom being sucked in toward the
downstream side of the pre-filter 6. Also the paittég can prevent the user from
misunderstanding that the fan 10 has stopped diz!toe.

<Second Embodiment>

Next, a second embodiment of the present inventiill be described. Fig. 9 is a
side view of a supporting member on a cover of @anparifier according to this
embodiment. For the sake of convenience of desmnipsuch parts as find their

counterparts in the first embodiment shown in Figgo 8 referred to thus far are
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identified by common reference signs. In this enimect, the structure of the
supporting member 49 on the cover 21 differs frdmat tin the first embodiment.
Otherwise, the second embodiment is similar tditseembodiment.

[0099] In a front end part of the supporting mem@ (see Fig. 3) on the right side of the
supply roll 40 on the cover 21, there is providegsin swing plate 400 which swings
in the up-down direction. A shaft 401 of the swiplgte 400 is arranged lopsided
rearward relative to the middle of the swing plk®® in the front-rear direction. Thus,
as shown in Fig. 9, when the supply roll 40 is fittéd to the supporting member 49,
a front end part of the swing plate 400 protrudesitivard beyond the supporting
member 49. Thus, when the user tries to fit theec@4 to the body 20 without the
supply roll 40 fitted to the cover 21, the frontgwart of the swing plate 400 interferes
with the body 20. It is thus possible to easilyver the user from forgetting to fit the
supply roll 40 to the cover 21.

[0100] On the other hand, as shown in Fig. 10, wtee supply roll 40 is fitted to the
supporting member 49, the supply roll 40 collidethva rear end part of the swing
plate 400, and the swing plate 400 swings upwaldisTthe front end part of the
swing plate 400 retracts rearward; this prevergdnterference of the swing plate 400
with the body 20 when the cover 21 is fitted to tiogly 20.

[0101] This embodiment provides effects similar #wose obtained with the first
embodiment.

[0102] <Third Embodiment>

Next, a third embodiment of the present inventioh be described. Fig. 11 is a
side view of a supporting member on a cover of anparifier according to this
embodiment. For the sake of convenience of desmmipsuch parts as find their
counterparts in the first embodiment shown in Figgo 8 referred to thus far are
identified by common reference signs. In this enimect, the structure of the
supporting member 49 on the cover 21 differs frdmat tin the first embodiment.
Otherwise, the third embodiment is similar to tlistfembodiment.

[0103] The supporting member 49 has a fixed memBarand a moving member 49b. In
a rear end part of the moving member 49b, a sptigis provided, and one end of
the spring 49c is fitted to the front face of trever 21. Here, a design is adopted

where, with the spring 49c stretched, a front ead pf the moving member 49b



[0104]

[0105]

[0106]

[0107]

[0108]

-21 -

protrudes frontward beyond the fixed member 49aisTlas shown in Fig. 11, when
the supply roll 40 is not fitted to the supportimgmber 49, the front end part of the
moving member 49b protrudes frontward beyond thedfimember 49a. Thus, when
the user tries to fit the cover 21 to the body 2thewut the supply roll 40 fitted to the

cover 21, the front end part of the moving memlsdy hterferes with the body 20. It

is thus possible to easily prevent the user fromgdtiing to fit the supply roll 40 to the

cover 21.

On the other hand, as shown in Fig. 12, wthe supply roll 40 is fitted to the
supporting member 49, the supply roll 40 in conteith the fixed member 49a moves
the moving member 49b rearward. Thus, the frontgarti of the moving member 49b
retracts rearward; this prevents the interfererfch@ moving member 49b with the
body 20 when the cover 21 is fitted to the body 20.

This embodiment provides effects similar ttwose obtained with the first
embodiment.
In the second and third embodiments, a ghtarrupter (unillustrated) may be

provided instead of the magnet 23 and the Hallceensor in the first embodiment.
The photointerrupter includes a light-emitting edrand a light-receiving element
which face each other. When the light-receivingraet detects the light traveling
from the light-emitting element to the light-receiy element being intercepted by the
swing plate 400 in the second embodiment, whichrpdes frontward beyond the
supporting member 49, or by the moving member 40thé third embodiment, the
driving of the fan 10 is prohibited. This makespiissible to prevent the blowing
operation of the air purifier 1 when the cover ot fitted to the body 20.

<Fourth Embodiment>

Next, a fourth embodiment of the present inventhall be described. Fig. 13 is a
plan view of a pre-filter of an air purifier accard to this embodiment. For the sake
of convenience of description, such parts as fihdirt counterparts in the first
embodiment shown in Figs. 1 to 8 referred to thars dre identified by common
reference signs. In this embodiment, the struatéitbe pre-filter 6 differs from that in
the first embodiment. Otherwise, the fourth embaimis similar to the first
embodiment.

The sheet-form pre-filter 6 is composedadirst region Al, a second region A2, a
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third region A3, and a fourth region A4 which areaged in the winding direction W.
The first region Al is a region with a low mesh sign the second region A2 is a
region with a high mesh density, the third regioB & a region where activated
carbon is attached to the mesh, and the fourtlone@§é is a region where a deodorant
is attached to the mesh.

[0109] The air purifier 1 includes a dust sensonil{ustrated) and an odor sensor
(unillustrated). The dust sensor detects the dostentration in air in a room. The
odor sensor detects the concentration of odor coems in air in a room.

[0110] In the air purifier 1 structured as desedtabove, for example, if, according to the
result of detection by the dust sensor, it is deileed that the dust concentration in air
is low, the driving motor 100 is driven to rotateetwinding roll 50 so that the first
region Al is located to face the suction port 3isThelps improve the blowing
efficiency of the air purifier 1. For another exdmpif, according to the result of
detection by the dust sensor, it is determinedtti@atdust concentration in air is high,
the driving motor 100 is driven to rotate the wimgliroll 50 so that the second region
A2 is located to face the suction port 3. Hereeldasn the length of the first to fourth
regions Al to A4 in the winding direction W and tlwation amount of the driving
motor 100, it is possible to determine which of tegions is to be located to face the
suction port 3.

[0111] If, according to the result of detectionthg odor sensor, it is determined that the
concentration of odor components in air is highg thiving motor 100 is driven to
rotate the winding roll 50 so that the third reg® or the fourth region A4 is located
to face the suction port 3.

[0112] As described above, a region of the pitetfib suitable for the air condition in a
room is located to face the suction port 3; itigst possible to improve the usability of
the air purifier 1.

[0113] This embodiment provides effects similar #ose obtained with the first
embodiment. Moreover, the pre-filter 6 is composkthe first to fourth regions Al to
A4 which are arrayed in the winding direction W.ush a region of the pre-filter 6
suitable for the air condition in a room is locatedace the suction port 3; this makes
it possible to improve the usability of the air ibier 1.

[0114] The user can be allowed to select from agrthe first to fourth regions Al to A4
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through operation on the operation panel 19.
[0115] <Fifth Embodiment>

Next, a fifth embodiment of the present inventieitl be described. Fig. 14 is a
perspective view of a presser for a pre-filter of @r purifier according to this
embodiment. For the sake of convenience of desmmipsuch parts as find their
counterparts in the first embodiment shown in Figgo 8 referred to thus far are
identified by common reference signs. In this eniimaaht, the structure of the presser
22 differs from that in the first embodiment. Othiese, the fifth embodiment is
similar to the first embodiment.

[0116] In this embodiment, the presser 22 only ties rib 22b which extends in the
winding direction W of the pre-filter 6 (in the wwwn direction in this embodiment),
and thus has no ribs which extend in the direatidhogonal to the winding direction
W (in the left-right direction in this embodiment).is thus possible to prevent dust
from falling off as a result of ribs, which exteid the direction orthogonal to the
winding direction W, sliding on the pre-filter 6.

[0117] This embodiment provides effects similar #wose obtained with the first
embodiment.

[0118] Although, in the first to fifth embodimentke supply roll 40 and the winding roll
50 are arranged in the cover 21, instead, theylmagyrranged in the body 20.

[0119] In the cleaning operation of the air pwifil in the first to fifth embodiments, the
winding speed of the winding roll 50 and the revimgdspeed of the supply roll 40 can
be the same or different. For example, when thelwmspeed of the winding roll 50
is set lower than the rewinding speed of the supply 40, it is possible, while
removing dust on the pre-filter 6, to increaserthweinding speed of the supply roll 40
and thereby reduce the time required for the clepaperation.

Industrial Applicability
[0120] The present invention finds applicationsain purifiers provided with a cleaning

device that cleans a filter.

List of Reference Signs
[0121] 1 air purifier



=24 -

2 housing
suction port
4,5 blowout port
6 pre-filter (filter)
6a bar
6b ventilation portion
6C housed portion
69 pattern
deodorant filter
8 air passage
8a first branch passage

8b second branch passage

9 dust-collecting filter
10 fan

11 ion generating device
12 damper

14, 15 wind deflector

20 body

21 cover

22 presser
23 magnet

30 cleaning device

40 supply roll
41 shaft
4la core

41d  sleeve

50 winding roll

60 gear unit

61 bevel gear (first intersecting-axis gear)

62 bevel gear (second intersecting-axis gear)
63 spur gear (first parallel-axis gear)

64 spur gear (second parallel-axis gear)



65
66
69
70
71
71a
72
72a
73
74
75
76
77
77a
78,79
80
81
82
90
91
9la
92
93
100
200
201
202
300
400
401
SP
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internal gear

spur gear (third parallel-axis gear)
housing

biasing member

rotary member (first rotary member)
holding member

rotary member (second rotary member)
claw

handle

coupling member

spiral spring

compression spring

stopper

twist coil spring

housing

brush

shaft

brush bristle bundle

dust collector

lid

opening

container

comb

driving motor

humidifier

tray

humidification filter

tape-form member

swing plate

shaft

space
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CLAIMS
An air purifier including: a housing imhich a suction port and a blowout port
are open; an air passage through which the suptiohand the blowout port are
coupled together; a fan arranged inside the assamge; a filter arranged to face
the suction port; and a cleaning device which dddhe filter, wherein
the cleaning device includes:
a supply roll around which the filter, which iis a sheet form, is
wound,;
a winding roll which winds up the filter arouttte winding roll;
a driving motor which drives the winding roll totate;
a biasing member having a spiral spring whiasés, during winding
of the winding roll, a rotary shaft of the suppllrin a direction opposite to a
winding direction; and

a brush which slides on the filter as the wigdioll rotates.

The air purifier of claim 1, wherein
the supply roll is removably arranged on the maysand
the biasing member includes:
a first rotary member which engages with theftsbfathe supply roll
and which is fitted with one end of the spiral agri
a second rotary member which is fitted with &eotend of the spiral
spring and of which rotation in a direction in wiia biasing force of the spiral
spring decreases is restricted; and
a handle with which the second rotary membepéerated to rotate.

The air purifier of claim 2, wherein
the biasing member includes:
a coupling member arranged between the handlghensecond rotary
member, the coupling member restricting rotationhef handle in the direction in
which the biasing force of the spiral spring dese=sa and

the coupling member rotates together with the@iseécotary member.
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[Claim 4] The air purifier of any one of claimgd 3, wherein

the filter has, in opposite end parts theredhaawinding direction, bars which
extend in an axial direction,

a shaft of the supply roll and a shaft of thedirig roll are each a shaft that
includes a core which extends in the axial direcdad which has therein a groove
of which opposite inner wall surfaces incline, andleeve which is fitted outside
the core and which is formed of an elastic matavith a C-shaped section, and

the bars are each held between the sleeve ampidbee with elasticity.

[Claim 5] The air purifier of claim 4, wherein
the core is made of metal, and

the sleeve is made of a molding of resin.

[Claim 6] The air purifier of any one of claimgad. 5, wherein
the housing includes:
a body in which the fan is arranged,
a cover which is removably fitted to the bodyl am which the suction
port is open,
the driving motor is arranged in the body, and
the supply roll and the winding roll are arrangethe cover.



