
SPECIFICATION                         AIR CLEANER      Technical Field  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 shower 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 arranged    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,
however, dust can be removed, while an odorous component    cannot be
removed.           In recent years, there has been provided an    apparatus
for carrying a photocatalyst in a carrying  5 member and irradiating the
photocatalyst with light     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 example, is used because an area    where it is brought into
contact with the air current    must be as large as 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 light 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                                   2             Disclosure of Invention
Therefore, an object of the present invention is    to provide an air
cleaner capable of effectively    utilizing light from a light source to
achieve a 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    section formed with a photocatalyst for
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 irradiating light    including ultraviolet rays toward 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
photocatalyst section.           In this construction, the light from the
light  25 source lamp is irradiated onto the honeycomb-shaped
3              photocatalyst section, and a part of the irradiated
light is irradiated onto the sheet-shaped photocatalyst     section upon
passing through the vent holes of the     honeycomb-shaped photocatalyst
section.   5 Consequently, it is possible 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 preferred embodiment of the
present  10 invention, the sheet-shaped 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 prevented
from being stored in the sheet-shaped     electrostatic filter, thereby
making it possible to  25 prevent the dust collecting capability of the
4           



sheet-shaped electrostatic filter from being     decreased.
Furthermore, the air cleaner may further comprise     an ionization section
for charging contaminant  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    



5             composed of a roll filter capable of renewing 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 become dirty, they can be
collectively renewed. Therefore, the air cleaner is    easy to maintain.
The sheet-shaped photocatalyst section may be     joined to a surface, on
the upstream side in the  10 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, the  15 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  20 accompanying drawings. 



Brief Description of Drawings          Fig. 1 is an exploded perspective
view of an air    cleaner as an embodiment of the present invention;  25
Fig. 2 is an exploded perspective view of a
6            principal part of an ionization section in the air    cleaner
shown in Fig. 1;          Fig. 3 is a horizontal sectional view of a
principal part of the air cleaner shown in Fig. 1; and  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. Referring 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 lb so as to be
attachable or    detachable. The filter case 7 has an ionization section
25 5 for inducing discharges for charging contaminant
7             particles mounted on its front surface and has a roll
filter 6 including an electrostatic filter 40 serving     as a dust
collection section mounted on its rear     surface. The photocatalyst
element 8 constitutes a   5 honeycomb-shaped photocatalyst section having a
photocatalyst for cleaning contaminants upon being     irradiated with
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 lb     is formed in the front casing 9. The air
cleaner main     body 1 is constructed by combining 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 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 1c. One or a     plurality of light source lamps 13 for irradiating
light  20 including ultraviolet rays toward the photocatalyst     element 8
are mounted on the recess lb. 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
8             is cleaned by passing through the pre-filter 4, the  



ionization section 5, the roll filter 6, the    photocatalyst element 8 and
the air fan 12, and is then    brown off from a blow-off louver 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 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) serving 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 is 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      



9             K from the roll 6b. The core 6a is held in a    groove-shaped
core holding section 7c of the filter case    7 so as to be attachable and
detachable.          Furthermore, the photocatalyst element 8 is  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 supporting 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 plurality of
10            ionization wires 23 and an opposite electrode plate
forming member 25 constructed by connecting a plurality    of sets of
opposite electrode plates 24 arranged    opposite to each other with the
ionization wire 23  5 interposed therebetween.          The opposite
electrode plate forming member 25    has a conductive 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    electrode 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 steel 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 frames 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             vertical frame 29, the conductive lattice-shaped
portion 27 has a lot of openings 30, through which the    air current is to
be passed, provided side by side    therein.  5       Openings 31 are also
formed at an end, on the    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 so 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              for example, or a
needle punch.           It is possible to use, as the electrostatic filter
40, a conductive non woven fabric such as a polyolefin     series non woven
fabric. The electrostatic filter 40   5 is abutted against the conductive
lattice-shaped 



portion 27, to release unnecessary charge, which may     be stored by
collecting dust, through the conductive     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 array of a lot of vent 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 photocatalyst 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  [err] a    deodorization function
by removal of an odorous    component, [err] a function of decomposing
contaminants    which are not an odorous component, and [err] a function
25 of sterilizing microbes and inactivating viruses (a
13       



so-called bacterial/antibacterial function). These    functions are
achieved by an oxidation-decomposition    function of the photocatalyst.
An example of a photocatalyst having an  5 oxidation-decomposition function
is titanium oxide     (TiO[err]) having an anatase-type crystal structure.
Titanium oxide having an anatase-type crystal structure     is preferable
in that it can exhibit a high cleaning     capability even by weak
ultraviolet rays. Other  10 examples include zinc oxide (ZnO) and tungsten
oxide     (WO[err]).          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. In    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 bringing 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 light
1 4             source lamp 13 by the backward deflection of the
photocatalyst element 8 at the time of maintenance, for    example.
According to the present embodiment, light from  5 the light source lamp 13
is irradiated onto the    photocatalyst element 8 in a honeycomb shape, and
the    light 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 light 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
electrostatic filter 40 for collecting dust    and the sheet-shaped
photocatalyst 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
1 5             air cleaner according to another embodiment of the
present invention. Referring to Fig. 4, the present    embodiment differs
from the embodiment shown in Fig.    1 in that the photocatalyst filter 41
serving as a  5 sheet-shaped photocatalyst section is contained 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 shown in Fig. 1. In addition, the    photocatalyst filter
41 serving 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.                                  16
Although the embodiments of the present invention     have been described,
the present invention can be     embodied in other embodiments. Various
design changes     can be made within the scope of the terms in the claims.



Industrial Applicability           As described in the foregoing, an air
cleaner    according to the present invention is used for removing    dust
or the like in air.  10
17    



CLAIMS           1. An air cleaner, characterized in that           a
sheet-shaped photocatalyst section (41) formed    with a photocatalyst for
cleaning contaminants upon  5 being irradiated with ultraviolet rays
carried on a    sheet perpendicular to the direction of an air current
(K); a honeycomb-shaped photocatalyst section (8)    formed with a
photocatalyst for cleaning contaminants    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 light source lamp (13) for irradiating light    including
ultraviolet rays toward the honeycomb-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).                                  18                    3. The
air cleaner according to claim 2,    characterized by further comprising a
contact assisting    member (45) for bringing the sheet-shaped
electrostatic    filter (40) into contact with a grounding member (27).  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).                                   19                   7. The air
cleaner according to any one of claims    1 to 5, characterized in that the
sheet-shaped    photocatalyst section (41) is joined to a vent surface
of the honeycomb-shaped photocatalyst section (8).  5           
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