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SPECI FI CATI ON * AR CLEANER Techni caIMFWi@I 2090
: The present invention relates to an air cleaner for renoving dust or
the like in air. Background Art An air cleaner of an
el ectric dust collection type 10 has been conventionally known. In this
type of air cl eaner, dust in an air current is ionized upon taking an
i on shower in an ionization sectingc%@qn%gﬁlgﬁpized dust is adsorbed by
a dust collection section arranged on € downstream si de of the
i oni zation section in the 15 dire E%anfé gﬁ air current. The
I oni zation section has a pIuraIityIg 2 gitudinal I oni zation wires and
pairs of opposite el ectrode pl ates each opposite to each other with the
ionization wire interposed therebetween. On the other 20 hand, exanples of
t he dust coll ection section_arranged on the downstream side of the
i oni zati on BeehingitahcFd®dd one obtained by alternately |amnating
cat hode pl ates and anode pl ates, and a sheet-shaped el ectrostatic

5 The present invention relates to an air cleaner

for removing dust or the like in air.

Background Art
An air cleaner of an electric dust collection type

10 has been conventionally known. In this type of air

cleaner, dust in an air current is ionized upon taking

an ion sﬁowér in an ionization section, and the ionized

dust is adsorbed by a dust collection section arranged

on the downstream side of the ionization section in the
15 direction of the air current.

The ionization section has a plurality of
longitudinal ionization wires and pairs of opposite
electrode plates each opposite to each other with the
ionization wire interposed therebetween. On the other

20 hand, examples of the dust collection section érranged
on the downstream side of the ionization section include
one obtained by alternately laminating cathode plates
and anode plates, and a sheet-shaped electrostatic
filter. |

25 In the conventional dust collection section,



filter. 25 I n the conventional dust collection section,

-however, dust can be renoved, while an odorous conponent cannot be
renoved. In recent years, there has been provided an appar at us
for carrying a photocatalyst in a carrying 5 nenber and irradiating the
phot ocat al yst with |ight I ncluding ultraviolet rays to renove an

odor ous onent

(of0) r I . .S C Lder t s the
carrying nth?é"fneD‘f%F"du%gr §.’X’ﬁ%n8t eem?)ﬁgtddc‘é’tha]rjy%ta,n gﬁﬁ%@%oﬁgmgg’g}pee%é 10
structure havin %g éot of vent, holes along the direction of an air

‘%%g I

current, fof € T*RR8BG“Because an area where it is brought into
contact with the air current must be as | arge as possible I n

this case, a |ightIBoGRGEREnBRHS i r FAGESR iDRS PSehePPRItISIEH afPst
carried in the honeyconb-shaped  structure with |ight including
ul travi ol et apBaratus Lo¥fgadFyhnguehPhekaratasl ¥ dti AMaf afBXLYgMIin a
direction approximately parallel to the direction of the air current
because i3 ‘megtber| andnateradiiafieng tbesphiatecetabyhtowitle ldghtol es.
including ultraviolet rays to remove an odorous
component, for example.
It is considered that, as the carrying member for
carrying the photocatalyst, a honeycomb-shaped
10 structure having.a lot of vent holes along the direction
of an air current, for exémple, is used because an area
where it is brought into contact with the air current
must be as large és possible.
In this case, a light source lamp for irradiating
15 the photocatalyst carried in the honeycomb-shaped
structure with light including ultraviolet rays is
arranged in such a state as to irradiate light in a
direction approximately parallel to the direction of
the air current because it must illuminate an inner
20 surface of each of the vent holes.
However, a part of the light from the 1light source
lamp passes through the vent holes, so that the light
is not effectively utilized. As a result, a request

for a higher cleaning capability cannot be coped with.

25



However, a part of the light fromthe light source | anp passes t hrough

.the vent holes, so that the |ight Is not effectively utilized. As a
result, a request for a higher cleaning capability cannot be coped wth.
25 2 Di scl osure of Invention
Therefore, an object of the present invention is to provide an air

cl eaner capabl.e, ,of ectd v. Utilizing light froma light source to
achi eve a hﬁgﬁ%lé)scfiéén%rﬁg @é’?’gg&tﬁﬁ’y An air cleaner according to

t he present inventj,on i s characterized dn.that a sheet.-shaped .

phot ocatal yst  SULTF GO et TR HOS Sphdt Gl S0 Sy ICaREAg ™ 1S
contam nants upon being irradiated with ultravjol et %8 ra¥s ca{ried on a
sheet perpehBi ONWFLEE BHe JLFellicdPer GRARAPLPr Ofurgkhectdvely

honeyconb- shaped phot ocat al yst section fornmed with a photocatal yst for
cleaning uEddtigingntd ot pemng Lyt af LY TM S ht @l fFAG®TRta high

5 cleaning capability.

An.air'cleaner according'to'the present invention
is characterized in that a sheet-shaped photocatalyst
section formed with a photocatalyst for cleaning
contaminants upon being irradiated with ultraviolet

10 rays carried on a sheet perpendicular to the direction
of an air current, a honeycomb-shaped photocatalyst
sectionlformed with a photocatalystlfor cleaning
contaminants upon being irradiated with ultraviolet
rays carried in a honeycome structure defining an array

15 of a lot of vent holes in the direction of the air
current, and a light source lamp for ifradiating light
including ultraviolet.réys'tbward'the honeycomb-shaped
photocatalyst section, are arranged in this order
(preferably along an air current), a part of the light

20 from the light source lamp being irradiated onto the
sheet-shaped photocatalyst section upon passing
through the vent holes of the honeycomb-shaped
photocataiyst section.

In this construction, £he light from the light

25 source lamp is irradiated onto the honeycomb-shaped"



rays carried in a honeycome structure defining an array 15 of a |ot of

;:vent holes in the direction of the air current, and a light source | anp
for irradiating light. |nclud|ng ultraviolet rays toward the
honeyconb- shaped phot ocat al yst section, are arranged in this order

(preferably along an air current) a part of the Iight 20 fromthe |ight

sour ce Ianpaggrqﬁ%?gag egsg ggﬁipggngf%?ﬁétﬁ%h%ﬂgd gﬁg%&&g§;c§ectron

upon passin oneyco

hot ocat al t t ht fromth
i hi 25 SOHARF Ranpriad iREELPBEGHEE FREGINE emeﬁgpte%“ ryse

phot ocat al yst section, and a gart of the irradiated
Irght is irPEGEERB YR t RRSSHA - Ehéﬁ&ﬂﬂﬁlPSC%%ﬂ?SPOleSS%Et t&® upon

passi ng through the vent holes of the honeyconb- shaped phot ocat al yst
section. boosiseenbmshaped phalersabld ¥otepretiBly utilize the
light fromthe light source for cleaning by the photocatal yst. As a

result, i1 Conmmgubheltyp, dcthiisvpossible to effectively utilize the
light from the light source for cleaning by the
photocatalyst. As a result, it is possible to achieve
a high cleaning capability.
In a prefefred embodiment of the present
10 invention, the sheet-shaéed photocatalyst section is
laminated on a surface, on the downstream side.in the
direction of the air current, of a sheet-shaped
electrostatic filter, to construct a laminated filter.
In this.construction, the electrostatic filter
15 for collecting dust and the photocatalyst filter for
deodorization or the like are laminated and integrated
with each other. Therefore, the air cleaner is easy
to handle.
In this case, it is preferable that the air
20 cleaner further comprises a contact assisting member
for bringing the sheet-shaped electrostatic filter into
contact with a grounding member. Consequently, charge
can be preventéd from being stored in thé sheet-shaped
electrostatic filter, thereby making it possible to

25 prevent the dust collecting capability of the



a high cl eaning capability. " In"a preferred enbodi nent of the
:present 10 invention, the sheet-shaped photocatal yst section is

| am nated on a surface, on the downstreamside in the direction of the
air current, of a sheet-shaped electrostatic filter, to construct a

| am nated filter. ' In this construction, the electrostatic filter

15 for coIIe ti us nd hot.ocat al r for deodori zati on
or the Iike® q?a%i‘ f%d %CF%PGQQ}'T%’{’%EI %sllwaf % F2M BEf&9 Therefore,
the air cleaner I S easy to handl e. In this case, it is

preferabl e $RSESRSSrr 20 cleaner further conprises a contact assisting
menber for bringing the sheet-shaped electrostatic filter into

contact with a grcﬁ}hﬁtgﬁrﬁéﬁf)@r e riskgutheppechaygéurthenroBPEidRnt ed
from being stored in the sheet-shaped electrostatic filter, thereby
making it p@ssM@mﬁzatlmwFﬁ%@én@nfﬁpdugmaﬁﬂiBGUQthapamaﬂty of the

4

5 particles before leading to the sheet-shaped
electrostatic filter by inducing discharges between an
ionization wire and a grounding electrode plate
arranged opposite thereto. In this case, the grounding
member may be a conductive member for supporting the

10 grounding electrode plate. Consequently, the charge

| on the sheet-shaped electrostatic filter can be removed
in simple construction. The conductive member may be
formed integrally with the grounding electrode plate.
Furthermore, it is preferable that the contact

15 assisting member is carried in a reinforcing member for
reinforcing the honeycomb structure (for example, is
formed integrally with the reinforcing member) and is
arranged such that the laminated filter can be pressed
against the grounding member. Consequently, the

20 contact assisting member can be supported in simple
construction, thereby making it possible to reliably
bring the sheet-shaped electrostatic filter into
contact with the grounding member in simple
construction.

25 It is preferable that the laminated filter is



sheet - shaped el ectrostatic filter friom being decr eased.
;Furthernore, the air cleaner may further conprise an ionization section

for chargi ng contam nant
el ectrostatic filter by inducing discharges between an

and a groundi ng el ectrode plate arranged opposite thereto. In this

The” 10 or OGRHERS Sl cho B & LEREeGIMtPYS b ERGPye-taHhtYad "

sheet - shaped el ectrost.atic f&&t%# can he renpyve
The conduct P¥E3reDEE L1y bRlle

el ectrode pl ate. Furt hernore,

o‘?%d?‘rﬁ%g? BFIdS?Jvﬁ it%“?‘i”??’iﬁbundi ng

5 particles before | eading to the sheet-shaped
ionization wire

construction.

Is preferable that the contact

It
15 assisting menbekni $hddy rFRASEFUCT LPAoMR D FB R LlLEErostatifor ci ng
t he honeyconb structure (for exanple, is formed integrally with the
rei nf or ci ngfddiiiay¥ )aadd ike phgtosrealysdh fhdtethelnan MR AKle@er can
agai nst the groundi ng nenber. Consequently, the 20 contact
assi sti ngs npetdrieanofe thepoeildd fhlseaplkecomeorbi rtigti dHiey heasbyb eaki ng
it possible to reliably bring the sheet-shaped electrostatic filter
contact withotlHegtbvedingreneieyd i n Shedeforegondie uatirorcle@ber islt is
preferable that the lamnated filter is

be pressed

1o
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25

easy to maintain.

The sheet-shaped photocatalyst section may be
joined to a éurface, on the upstream side in the
direction of the air current, of the honeycomb-shaped
photocatalyst section.

In this construction, the sheet-shaped
photocatalyst and the honeycome-~-shaped photocatalyst
section can be collectively handled. Therefore, thé
air cleaner is easy to handle.

The foregoing and other objects, features and
effects of the present invention will become more

apparent from the following description of the present

“invention when taken in conjunction with the

accompanying drawings.

Brief Description of Drawings
Fig. 1 is an exploded perspective view of an air
cleaner as an embodiment of the present invention;

Fig. 2 is an exploded perspective view of a

into



5° conposed of a roll filter capable of renew ng a used area
portion pulled out into the air current. In this construction,
when the electrostatic filter and the photocatalyst filter in a used
area 5 portion of the roll filter becone dirty, they can be

collectively renewed. Therefore, the air cleaner is easy to nmaintain.

The sheet-shaged phoiocat%ays% sectjon.naxabe m%gined.togﬁlsurtace, on
the upstreadRf3PFRA-t RET P Hi Alcti ARG T of PO TRt D 612G ettt
honeyconb- shaped hot ocat al yst section. In this construction,
the sheet - shaféder gHBP’é’ca’t%l %%tg -antl’ t he honeycone- shaped phot ocat al yst
section can be collectively handl ed. Therefore, the 15 air cleaner is easy
to handl e. Fighe3f drie@i RGrdmPBERdr s eéPaalk catave® famp
effects of the present invention will beconme nore apparent fromthe
fol | owi ng desdmicptpah parthe hridvendir cileanerosheman imi@hdinlcoajghet i on
with the 20 acconpanying draw ngs.

5 Fig. 4 is a horizontal sectional view of a

photocatalyst element in an air cleaner as another

embodiment of the present invention.

Modes for Carrying out the Invention

10 Fig. 1 is an exploded perspective view of'an air
cleaner including an ionization section according to
an embodiment of the present invention. Reférring to
Fig. 1, in the air cleaner, a foremost part of an air
cleaner main body 1 is covered with a front panel 3

15 provided with a suction grill 2. Air is sucked into
the air cleaner main body 1 through the suction grill
2.

A recess lb is formed on a front surface la of

the air cleaner main body 1. A pre-filter 4 for removing

20 relatively large refuge or dust, a filter case 7 for
carrying a mechanism for removing the dust, and a
photocatalyst element 8 for cleaning contaminants are
contained in the recess 1lb so as to be attachable or
detachable. The filter case 7 has an ionization section

25 5 for inducing discharges for charging contaminant



Brief Description of Draw ngs " Fig. 1is an expl oded perspective
view of an air cl eaner as an enbodi nent of the present invention; 25

Fig. 2 is an expl'oded perspective view of a _ _ _
6 principal part of an ionization section in the air cl eaner
shown in Fig. 1; Fig. 3 is a horizontal sectional V|em10f a

is a

ﬁ(r)lr ingi)ﬁ?!al p?ec]f?gﬁa%esv?&é(\g/vugk%%n on pﬁgfogétod}?s?ugif@r?eﬁtailﬁ Basy f|‘3r J%Z%iner
es for Carryin
out the tnvdit FERE fothefugips By e ﬁC%%esQ%a'eﬁgﬁeefslﬂefe@rvé%v.Séwwnaﬁ AT

cl eaner including _an ionization section according an enbodi nent of
the present 3%v@nf &* ?@%é?ﬂqﬁf?osecq4ﬁﬂ TOWR$¢%e°@r1%$e§m@r a

forenost part of an air cl eaner main body 1 is covered with a front
panel 3 surface. The photocatalyst element 8 constitutes a

5 honeycomb-shaped photocatalyst section having a
photocatalyst for cleaning contaminants upon being
irradiated v\-rith ultraviolet rays carried on its surface
or in its inner part.

The front surface la of the air cleaner main body

10 1 is constituted by a front casing 9. The recess 1b
is formed in the front-casing 9. The air cleaner main
body 1 is constructed by combining a rear césing 10
serving as a base casing in a box shape with the rear
of the front casing 9.

15 An opening lc is formed near the center of the
recess lb. An air fan 12 mounted on the rear casing
10 and causing room air to circulate through the roll
filter 6, is exposed from the opening lc. One or a
pPlurality of light source lamps 13 for irradiating light

20 including ultraviolet rays toward the photocatalyst
element 8 are mounted on the recess 1b. As the light
source lamp 13, a straight pipe-type cathode-ray tube
for emitting light having a wavelength of 320 to 420
nanometers, for example( can be illustrated.

25 The room air sucked in from the suction grill 2



15 provided with a suction grill 2. '"Air is sucked into the air cleaner

.main body 1 through the suction grill 2. A recess Ib is forned
on a front surface |la of the air cleaner main body 1. A pre-filter 4 for
renoving 20 relatively large refuge or dust, a filter case 7 for
carrying a mechanismfor renoving the dust, and a phot ocat al yst el enent

attachabl o b oL Suietnan pautang; [ SREE: o 88 e T ERPen 6 EaiTon

attachabl e b¥ onirzatidn Section

25 5 for inducing djscharges, for_chargin nt anj pant

7 lOH&&%t%?%ssﬁ%&rﬁ%‘a 50 (Tl 1Bl Sut RES dhd FBE a rol |

filter 6 including an_electrostatic filter_ 40 serving as _a, dust

col | ecti on BRetos?rplrtEdedenent @and thepizcdanye predchfalhen
elenment 8 constitutes a 5 honeyconb-shaped photocatal yst section having a
phot ocat al yBTowar oflfefmany & drkewt adf 3 aoprbbfngrovideda@natbe &Pkh
ultraviolet rays carried on its surface or inits inner part.

: 5 of the air cleaner main body 1.

A lower part of the front panel 3 is constructed
as an operation display panel 11 comprising various
types of operation switches and various types of display
units. An air inlet 15 is provided at one end of the

10 operation display panel 11. The room air is supplied
through the air inlet 15 to a dust detecting sensor (not
shown) sérving as a contaminant detecting sensor. Air
sucked in from the air inlet 15 is released outward from
an air outlet (not shown) provided on the top of the

15 rear casing 10 successively through the dust detecting
sensor and a P plate containing chamber (not shown).

The roll filter 6 ié constructed as a laminated
filter obtained by laminating a potocatalyst filter 41
serving as a sheet-shaped photocatalyst section on a

20 rear surface of the electrostatic filter 40 (a side
surface on the downstream side in the direction of an
air current), as described in detail later. The roll
filter 6 comprises a roll 6b wound around a core 6a,
and a used area portion 6c held in the filter case 7

25 in a state where it is pulled out into the air current



The front surface la of the air cleaner main body 10 1 is constituted by a

.front casing 9. The recess |Ib is fornmed in the front casing 9. The air
cl eaner main. body 1 is constructed by conbining a rear casing 10
serving as a base casing in a box shape with the rear of the front
casing 9. 15 An opening 1c is forned near the center of the

recess |b. n h ar. casin nd causing
roomair to® c rré)d[f aYﬁ tﬁro h %’ ?@I‘% Soreef % Is slellédeiglogaed fromthe
opening 1c. One or | ur al ht sour 1 |rrad|at|ng
light 20 .ﬂEP&d’%gsaEPPFéiFBF& 5%‘;@1? ttlr?é1 ﬁo?gngﬁgl €§E%er C8f&hent 8
are nounted _on the recess |b. As the |i rce | anp 13, a straight

pi pe-type cat BOJAF alot fise attaphakley gi“ﬁig q?‘@ﬂ? I?(R/]i%g a wavel engt h of

320 to 420 nanoneters, for exanple, can be illustrated. 25 The
room air sucked |ﬁﬁf%hﬁﬂﬂ?%@ctﬁ@?gﬁhPFOEata1YSt element 8 1is
8 I s cleaned by passing through the pre-filter 4, the

5 constructed by connecting a plurality of honeycome
structures. 43 to one another through reinforcing
members 44 made of resin.

Fig. 2 is an exploded perspective view of a
principal -part of the ionization section. The filter

10 case 7 is composed of a resin frame whose whole is
integrally formed. A recess 7b is formed on a front
surface 7a of the filter case 7, and a plurality of
vertical frames 20 each having a T shape in cross section
are arranged parallel to one another in the recess 7b.

15 Both ends of the adjacent vertical frames 20 are
connected to each other by a horizontal frame 21.
Reference numeral 22 denotes a suéporting groove for
supporting an end of an ionization wire.

Fig. 3 is a schematic horizontal sectional view

20 of a member for performing an air cleaning function.
Referring to Figs. 2 and 3, the ionization section 5
is arranged on the upstream side in the direction of
the air current of the roll filter 6 serving as a dust
collection section, to ionize dust in the air current.

25 The ionization section 5 comprises a piurality of

10



I oni zation section 5, the roll filter 6, the | phot ocat al yst el enment 8 and

.the air fan 12, and is then brown off froma blowoff |ouver 14 provided
on the top 5 of the air cleaner main body 1. A lower part of the
front panel 3 is constructed as an operation display panel 11 conprising
various types of operation swtches and various types of displ ay
units. An air inlet,151s pro ed a one end of  the oper ation dlsplay
panel 11. Th8PAFSH LR M&%&ﬁ) Se&n ?HréﬂﬂﬁDTﬁEem%l?ﬁFEEE%% g 2L Sust
detecting sensor, (not shown) servi a cont am nant detectlng sensor.
Al r suckBRXMI TG SIRRPRT of P TPNEL T 1@%% rRY 2RRACGHWRY P BhFal iy air

outlet (not shown) provided on the top of the 15 rear casing 10

successi vel 9Tt medughoEhennrptifet eiepprodesanbatesnd h PrFaeedont ai ni ng
chanmber (not shown). The roll filter 6 is constructed as a

| ami.nat ed opbiolsticte obbaiesazh bg thay meithg theoloedtzd ysonf Wire 23
serving as a sheet-shaped photocatal yst section on a 20 rear surface of

t he el ectsr oshaeinpdsétiethrdlaesmwden. surface on the downstream side in
the direction of an air current), as described in detail later. The rol
filter 6 conprisesriper opblpodii twued exdorodea ghitebformingd rremised @dka

portion 6¢c held in the filter case 7 25 in a state where it is pulled out
into the aihaguar edinductive lattice-shaped portion 27 integrally
formed between edges 26, on the downstream side in the
direction of the air current, of the opposite electrode
10 plates 24 in each of the sets. The respective opposite
electrodg plates 24, which are adjacent to each other,
in the adjacent sets are connected to each other by a
web 32, to have a channel shape in cross section. The
opposite electrode plate forming member 25 has obtained
15 its entire shape by subjecting a steél plate such as
SGCC to sheet metal formation.

The conductive lattice-shaped portion 27
comprises a lot of horizontal frames 28 horizontally
extending so as to connect the adjacent opposite

20 electrode plates 24 to each other and arranged spaced
a predetermined distance apart from each other, and one
or a plurality of vertical frameé 29 for connecting
respective central parts of the horizontal frames 28

to one another (one vertical frame 29 in the present

25 embodiment). By the horizontal frames 28 and the

11



9 - K fromthe roll 6b. The core 6a is held in a gr oove- shaped

.core holding section 7c of the filter case 7 so as to be attachabl e and
det achabl e. Furthernore, the photocatalyst element 8 is 5
constructed by connecting a plurality of honeycone structures 43 to one
anot her through reinforcing menbers 44 made of resin. Fig. 2

' | oded ' ' f I nci. pal .of t loni zat i
Saction, ThESKITEAL 10 Ahgee) i & honpochir o 8% TRt Pans ipe8E Whol o i <
i nt Iy f d A 7his f d g f t f 7a of th
filter casePPEGHmal hed i Y. OF OF ODERMSF #Pamk ANSACRMGH s T

shape in cross section . are arranged parallel to one another in the
recess 7b. aiy poRBremds bF tRe heljResfederProNidedneddm hyeside
connected to each other by a horizontal frame 21. Ref erence nuneral 22
denotes a stpysxreing groove for supporting an end of an ionization wre.
Fig. 3 is a schematic horizontal sectional view 20 of a nenber for
perform ng an air @peadinygs f Bhctimn. alsoRFaermedg ato #Fhgend, and Fhe he
i oni zation section 5

downstream side in the direction of the air current,

of each of the opposite electrode plates 24. The opening

31 of the opposite electrode plate 24 extends éo as to

connect with the opening 30 in the conductive

10 lattice-shaped portion 27. A part of an air duct is
constituted by the openings 30 and 31. Reference
numeral 33 denotes ‘a hole in which a positioning .
projection 34 on the side of the filter case 7 is to
be fitted.

15 Referring to Fig. 3, the roll filter 6 is composed
of a multi-functional laminated filter obtained by
joining an electrostatic filter 40 arranged on its front
surface on the upstream side in the direction of the
air current for collecting dust and a sheet-shaped

20 photocatalyst filter 41 arranged on a side surface (a
rear surface) on the downstream side in the direction
of the air current of the electrostatic filter 40 and
carrying a photocatalyst. The electrostatic filter 40
and the photocatalyst filter 41 can be joined to each

25 other by thermal fusion using thermal fusion powder,

12



i s arranged on the upstreamside in the direction of the air current of
.the roll filter 6 serving as a dust coll ection section, to ionize dust
in the air current. 25 The ionization section 5 conprises a plurality of
10 ionization wires 23 and an opposite el ectrode plate

form ng nenber 25 constructed by connecting a plurality of sets of
opposite el ectrode plates 24 arrange opposite to each other with the

i oni zati on gﬂ"e ezgaxﬁg?pm é&pod el & %b@f“\ﬁéﬂh‘. The opposite

el ectrode plate form ng nenber 25 has a conductive lattice-shaped
portion 27 integradi}¢s Pofsér%%leb‘é?vbb%%'e%l@é’sh%eﬁl%‘ﬁtFﬁ’é%%&Féiﬁnesﬁ de in
t he direction of the air current, of the opposite electrode 10 plates
24 in each &P/t Reco@AUCThFe 8P MIVenofpds 1@ such| ast pope lyal efim,

whi ch are adjacent to each other, in the adj acent sets are connected to
each ot her $erdes neb Beyvemn fabhrig.chdinel edbggaeastatdss Sitteon 4 0The
opposite electrode plate form ng nenber 25 has obtained 15 its entire
shape by ssubgeatdmigt adstaer ipsat €hmichloasiuctive lattice-shaped

—

C

portion 27, to release unnecessary charge, which may
be stored by collecting dust, through the conauctive
lattice-shaped portion 27.
The photocatalyst element 8 is formed by carrying
10 a photocatalyst in a plurality of honeycomb-shaped
structures 43 serving as -a photocatalyst carrying
member defining an érray'of a lot of‘Qent holes 42 along
the air current K. An example of the honeycomb structure
43 is one formed by alternately laminating flat plates
15 and waveform-shaped plates. An example of the flat
plate is vinyl chloride resin impregnated with titanium
oxide, described later.
A phofocatalyst means a material which absorbs
light such as ultraviolet rays and applies its energy
20 to a reactant to cause a chemical reaction. Examples
of main functions of the photocatalyst include @ a
deodorization function by removal of an odorous
component, ® a function of decomposing contaminants
which are not an odorous component, and C) a function

25 of sterilizing microbes and inactivating viruses (a

13



SGCC to sheet netal formation. ' The conductive | attice-shaped

portion 27 conprises a lot of horizontal franmes 28 horizontally
“extending so as to connect thé adjacent opposite 20 electrode plates 24 to
each other and arranged spaced a predeterm ned di stance apart from each
ot her, and one or a plurality of vertical franmes 29 for connecting
respective centr rts of the.horizontal franmes 28 .to one ot her (one
verti cal fr&ﬁEQéﬁ%E%t#@ﬁﬁﬁgéﬁ;f%% é%&ﬁﬁ%ﬁﬁgﬁ.é%ﬁ?ﬁéoﬁﬁ1zoﬁgﬁs§ranes
28 and the . vertical franpe 29, the gonductive |attice-shaped
portion 27 KINGLIBPSoRHPeAFRGEVRY PHr ARyCRACAT YPR-dechRPRF e i s to
be passed, provided side by side therein. 5 Openi ngs 31 are al so
formed at afudiitien offe thedphesioeadadivetin the direction of the air
current, of each of the opposite el ectrode plates 24. The opening 31

of the opposite elbkotectanplat 024 eghottdsabadystto haviognesn with the
opening 30 in the conductive 10 lattice-shaped portion 27. A part of an
air duct 5soxidaunidnt-decohpoishie dpenifmgse Boand 31t i Rehdrnemcexide
(Ti0,) having an anatase-type crystal structure.
Titaniumoxidehavimgananatase-typecrysﬁalstrﬁcture
is preferable in that it can exhibit a high cleaning
capability even by weak ultraviolet rays. Other
10 examples include zinc oxide (Zn0O) and tungsten oxide
(WO3) .
The reinforcing member 44 is composed of a resin
molded product, for example. The reinforcing member
44 has a pair of groove-shaped portions 46 which open
15 in opposite directions and are formed so as to
vertically extend. A corresponding edge of the
photocatalyst element 8 is fitted in and fixed to each
of the groove-shaped portions 46 with adhesives. 1In
the reinforcing member 44, a projection 45 projecting
20 toward the roll filter 6 is formed so as to vertically
extend. The projection 45 performs the function of
reliably brinéing the electrostatic filter 40 in the
roll filter 6 into contact with the conductive

lattice-shaped portion 27. Further, the reinforcing

25 member 44 prevents a load from being applied to the 1light

14



nunmeral 33 denotes a hole in which -a positioning projection 34 on the

.side of the filter case 7 is to _ be fitted. 15 Referring to Fig. 3,
the roll filter 6 is conposed of a multi-functional lamnated filter
obt ai ned by joining an electrostatic filter 40 arranged on its front
surface on the upstrean1side in the direction of the air current for

col l ecting dust and a sh shaped .20 photocata I lter 4 arranged on
a side swf%ﬁgrff(iamgaﬁ lﬁXaggf &?? ga&&Mé?%ingﬁ%% P 4R di rect i on
of the air current of_the electrostatic filter 40 carr

phot ocat al yRROtPRA A ¥ELostamMent§ tah e LimfL h‘%abﬂ&% gﬁ?ys?"f’-’i | ter

41 can be joined to each 25 other by thermal fusion using thermal fusion

powder , example. 12 for exanple, or a

needl e punch. It is possible to use, as the electrostatic filter

40, a conductive mmdengfammhsupmwratp@mp@lcbm@nt lseghesfgem woven

fabric. The electrostatic filter 40 5 is abutted against the conductive

| atti ce- shapkd light source lamp 13 is irradiated onto the
photocatalyst element 8 in a honeycomb shape, and the
'1ight passing through the vent hole 42 of the
photocatalyst element 8 is irradiated onto the
photocatalyst filter 41 in a sheet shape positioned

10 ahead, as indicated by an arrow of broken line in Fig.

3. Consequently, the liéht from the light source lamp
13 can be effectively utilized for cleaning by a
photocatalyst, thereby making it possible to achieve
a high cleaning capability.

15 The eiectrostatic filter 40 for collecting dust
and the sheet-shaped_phétocatalyst filter 41 for
deodorization or the like are laminated and integrated
with each other. Therefore, the air cleaner is easy
to handle. Moreover, the integrated filters are taken

20 as the roll filter 6. When the electrostatic filter
40 and the photocatalyst filter 41 in the used area
portion 6c become dirty, therefore, they can be
collectively renewed. Therefore, the air cleaner is

superior in maintenance.

25 Fig. 4 illustrates a photocatalyst element of an

15



portion 27, to rel ease unnecessary chargé, which may be stored by

.col l ecting dust, through the conductive | atti ce-shaped portion-27.

The photocatal yst elenent 8 is forned by carrying 10 a photocatalyst in a
plurality of honeyconb-shaped structures 43 serving as a photocatal yst
carrying menber defining an array of a |lot of vent holes 42 al ong

the air current An exanpl e aof, t he_honeyconb structuyre 43 i s one
forned by aPtér %?Qelrarﬁn%%f)?fﬁd'rﬁ at OplPRtshexs eé‘ﬂﬁoaé{}‘f?f’btr n?ghgrg’é?d

pl ates. An exanple of the flat late is vinyl chloride resin inpregnated
with titani Besenki d8venkéPiped Raferring to Figphéroddial QE?S;%\gs a
mat eri al which absorbs . lLight such as ultraviolet rays and applies its
energy 20 eabedimenintdiblezgss roRhéficfmbeddment Shaiphedn FiF- main
functions of the photocatalyst include [err] a deodori zation function
by renoval &f ian thiatodhe pbompsraha lyBsdr rfidteunct 1 oaestv idegoasos ng
contam nant s whi ch are not an odorous conponent, and [err] a function

25 of stesikhaely-shapeibpontocadctlyati sgotiraseiss (ontained in the
+ roll filter 6 in the embodiment shown in Fig. 1, while
a photocatalyst filter 41 is joined to a surface, on
the upstream side in the direction of an air current,
of a photocatalyst element 8 in the present embodiment.
10 In the present embodiment, a cleaning capability
can be improved by effective utilization of light, as
in the embodiment sthn in Fig. 1. 1In addition, the
photocatalyst filter 41 seiving as a sheet-shaped
photocatalyst section and the photocatalyst element 8
15 serving as a honeycomb-shaped photocatalyst section can
be collectively handled. Therefore, the air cleaner
is easy to handle.
The present invention is not limited to the
above-mentioned embodiments. Although in each of the
20 embodiments, the photocatalyst filter 41 serving as a
sheet-shaped photocatalyst section is held in the roll
filter 6 or the photocatalyst element 8 serving as a-
honeycomb~shaped photocatalyst section, the

sheet-shaped photocatalyst filter can be also

25 independently held.
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so-cal |l ed bacterial/antibacterial furiction). These functions are

achi eved by an oxi dati on-deconposition function of the photocatal yst.

An exanpl e of a photocatal yst having an 5 oxidation-deconposition function
s titani um oxi de (Tigerr]) having an anat ase-type crystal structure.
Ti tani um oxi de havi ng an anatase-type crystal structure is preferable
in that it can exhihRidt i I i ility even by weak .,

ul traviol et rays. %lgﬁehr@uqg%(%ﬁ%ﬁgéﬁlg‘ﬁcﬁ%gga@?%cﬂ%>¥|y S?fﬁ‘og(né(r?dhihﬂﬁst en
oxi de

( rlL). ..The reinfarcin nber 44 s conposed of a
resin nol e‘gép%%e dlctc,ie?grrlé)xea‘ibl gh%%r?ﬁgmr{grﬂﬁﬁnﬁéﬁfércgg 2L has a
pai r of groave-shaped.portions 46 i.ch open 15 i,n opposite directions and
are formed sed“e%%‘gf%% “’vé’rtt}}‘:c’él‘F?b\égﬂé’}ﬁf.‘gﬁ'coY?Eéﬁd}ﬁji%séﬂ@ec@fafw\%s
photocatal yst_ elenent 8 is fitted in and fixed to each = of the
gr oove- shap&PRhde MAfke 461 hhiR kiifesiorre 95 theihermsi anotdieng lesimer 44,
a projection 45 projecting 20 toward the roll filter 6 is forned so as to
vertically extend. The projection 45 perforns the function of
reliably bringing the electrostatic filter 40 in the roll filter 6 into
contact witHAndHestsaddctApplicakility- shaped portion 27. Further, the
reinforcing

As described in the foregoing, an air cleaner

according to the present invention is used for removing
dust or the like in air.

10
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25 menber 44 prevents a load frombeing applied to the I
14 source lanp 13 by the backward deflect HMLI “lll””“l
phot ocat al yst el enent 8 at the tine of naintenance,

According to the present enbodinent, light from 5 the |ght *sollrcd l'anp 13
Is irradiated onto the photocatalyst el ement 8 in a honeyconb shape, and
t he l'i ght passing through the vent hole 42 of the phot ocat al yst

element 8 is irradiated onto the ph&fodit al yst filter 41 in a sheet
shape positioned 10 ahead, as indicated by an arrow of broken line in Fig.
3. Consequently, the |iAghtaiFomlganerghcharaeserimed i3 thatbe

effectively utilized for cleaning by a phot ocat al yst, thereby making it
possi bl e to achi eva Sheath-isghapeeaphngomebillyisfw.s6011510n (4Theformed
"electrostatic filter 40 for collecting dust and the sheet-shaped

phot ocat al ystitfh | 4ephdtdoatalydendborzatliean dngt oot &miarant anmupatred and
I nt egrated with each other. Therefore, the air cleaner is easy

5 being irradiated with ultraviolet rays carried on a
sheet perpendicular to the direction of ae air current
{K); a honeycomb-shaped photocatalyst section (8)
formed with a photocatalyst for cleaning cqntaminants
upon being irradiated with ultraviolet rays carried in

10 a honeycome structure (43) defining an array of a lot
of vent holes (42) in the direction of the air_current
(K); and a 1ight source lamp (13) for irradiating light
including ultraviolet rays toward the honeycemb—shaped
photocatalyst section (8), are arranged in this order,

15 a part of the light from the light source lamp
(13) being irradiated onto the sheet-shaped
photocatalyst section (41) upon passing through the
vent holes (42) of the honeycomb-shaped photocatalyst
section (8).

20 2. The air cleaner according to claim 1,
characterized in that the sheet-shaped photocatalyst
section (41) is laminated on a surface, on the
downstream side in the direction of the air current,
of a sheet-shaped electrostatic filter (40), to

25 construct a laminated filter (6).
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to handl e. Moreover, the integrated filtérs are taken 20 as the rol

filter 6. Wien the electrostatic filter 40 and the photocatal yst filter
41 in the used area portion 6¢c becone dirty, therefore, they can be
collectively renewed. Therefore, the air cleaner is superior in

mai nt enance. 25 Fig. 4 illustrates a photocatal yst el enent of an

15 air cl eaner according to anot he r enbodl nt, of_the

present invention. Refgﬁﬁrﬁ}¥o EFner ?ﬁ@ﬂﬁq Rt T ‘gﬁﬁé&lﬂﬂn differs
fromthe enbodi nent shown in Fig 1 in that the photocatalyst filter 41

serving as ‘éhagasql‘é%%”l@%béa BHé‘t’tdt%ﬂf &Wrééé{q%ﬁ ¢ endaft hiafei sk imee
roll filter 6 in the enbodi nent shown in Fig. 1, while a photocat al yst
filter 41 imembiard 4%) £osubdoeging thetﬁbeﬁﬁsﬁmﬁdl eddect np@taitdatt i on
of an air current, of a photocatal yst elenent 8 in the present
embodi nent . £il@er (40 h ihtopresdmcenadimangraundéag menlapabi Ri7t)y.
can be inproved by effective utilization of light, as
5 4. The air cleaner according to claim 3,
characterized by further comprising an ionization
section (5) for charging contaminant particles before
leading to the sheet-shaped electrostatic filter (40)
by inducing discharges between an ionization wire (23)
10 and a grounding electrode plate (24) arranged opposite
thereto,
the grounding member (27) being a conductive‘
member (27) for supporting the grounding electrode
plate (24). |
15 5. The air cleaner according to claim 3 or 4,
characterized in that the contact assisting member (45)
is carried in a reinforcing member (44) for reinforcing
the honeycomb structure (43) and is arranged such that
the laminated filter (6) can be pressed against the
20 grounding member (27).
6. The air cleaner according to any one of claims
2 to 5,.characterized in that the laminated filter (6)
is composed of a roll filter (6) capable of renewing

a used area portion (6c) pulled out into the air current

25 (K). I —

U A
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i the enbodi nent shown in Fig. 1. In addition, the phot ocatal yst filter
41 serving as a sheet-shaped phot ocat al yst section and the photocat al yst
elenment 8 15 serving as a honeyconb-shaped photocatal yst section can be
collectively handl ed. Therefore, the air cleaner i s easy to handl e.

The present inventionis not limted to the above- nenti oned enbodi nents.
Al t hough in each of the 20 enbodi nents, the photocatalyst filter 41
serving as a shéet -BhApEHE phbe a8 AEIO5ddNidoR 0 3nYePd § @ & Kd 4 N6
filter 6 or the photocatal yst elenent 8 serving as a honeyconb- shaped
phot ocat al ydt ®ecbiioghathecterdined - ihapdephbhecaaegtt-shdaped can be al so
25 i ndependently hel d. - 16

Al t hough t hphanbodatariiys bf s ébe ijmmresehl )i hsejbiiored to haveehéesudeSaeebed,

t he present invention can be enbodi ed in other enbodi nents. Various
desi gn chang&s the bandeconbesrdped pioscopt adfydbesierrtnBonn (ghe. cl ai ns.

5
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| ndustrial Applicability

cl eaner

according to the ppesedr'ihvention-is used for renoving

or the like in air. 10

17

10

15

ABSTRACT
Disclosed is an air cleaner in which a
sheet-shaped photocatalyst section (41) arranged so as
to be perpendicular to thé diréction of an air current

(K), a honeycomb-shaped photocatalyst section (8)

" 'As described in the foregoing, an air

dust

defining an array of a lot of vent holes (42) in the

direction of the air current (K), and a light source
lamp (13) for irradiating light including ultraviolet
rays toward the honeycomb-shaped photocatalyst section
(8) are arranged in this order. A part of the light
from the light source lamp (13) is irradiated onto the
shéet-shaped photocatalyst section (41) upon passing
through the vent holes (42) of the honeycomb-shaped

photocatalyst section (8).
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CLAI M5 1. An air cleaner* chaIacterlzed I n that a
sheet - shaped phot ocat al yst secti-oh’(4%1)! formed with a photocatal yst for
cl eaning contaninants upon 5 being irradiated with ultraviolet rays
carried on a sheet perpendicular to the direction of an air current
(K); a honeyconb-shaped photocatal yst section (8) formed with a
phot ocat al yst for cl eaning contam nants upon being irradiated with
ultraviolet rays carried in_ 10 a honeycone structure (43) defining an
array of a | ot of vent holes (42) i,n direction of the air current
(K); and a light source lanmp (13) for /(} lating |ight. I ncl udi ng
ultraviolet rays toward the honeyconb-shaped phot ocat al yst section (8),
are arranged in this order, 15 a part of the light fromthe Iight
source | anmp (13) being irradiated onto the sheet-shaped
phot ocat al yst section (41) upon passing through the vent hol es (42) of
t he honeyconb- shaped photocat al yst secti (8). 20 2. The air
cl eaner according to claiml1, charact eri in that the sheet-shaped
phot ocat al yst section (41) is hggfhated on a\gurface, on the
downstream side in the direction th&air 8Prr t,

L
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FIG. 1
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of a sheet-shaped el ectrostatic filter (40), to. 25 construct a | am nated
filter (6). ' 18 3. The
“air cleaner according to claim2, characterized by further conprising a
contact assisting menber (45) for bringing the sheet-shaped '

el ectrostatic filter (40) into contact with a groundi ng nenber (27). 5
4. The air cleaner according to claim 3, characterized by further
conprising an ionization section (5) for charging contam nant particles -
bef ore | eading to the sheet-shaped g| ecirostatic filter (40) by

I nduci ng di scharges between an ionizeﬂi}yf%ﬁhe (23) 10 and a groundi ng

el ectrode plate (24) arranged opposite t hereto, t he groundi ng

menber (27) being a conductive menber (27) for supporting the grounding

el ectrode plate (24). 15 5. 12; a;g cl eaner according to claim3
JF . I sting nmenber (45)

or 4, characterized in that the co
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Is carried in a reinforcing nmenber (44) ‘for reinforcing t he honeyconb

structure (43) and is arranged such that the lamnated filter (6) can be
* pressed against the 20 groundi ng nmenber (27). 6. The air cleaner

according to any one of clains 2 to 5, characterized in that the

| am nated filter (6) I's conposed of a roll filter (6) capable of

renewi ng a used area portion (6¢) pulled out into the air current 25

(K). 7. The air

19
cl eaner according to any one of clai to 5, characterized in that the
sheet - shaped phot ocat al yst secti02%544§ s joined to a vent surface

of the honeyconb-shaped photocatal yst section (8). 5
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