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ATR-CLEANING APPARATUS

The present inventioﬁ relates to an air-cleaning apparatus which
is mounted on a wall and collects particulates within the air by
means of electrical control. |

10
2. D ipti £ the Prior Art

The air-tight construction of | offices, restaurarits, recreation
facilities, factories, homes and other buildings in recent years
means that dust from cigarette smoke, toner from photocopiers, paper
dust from photocopying paper, foul odours and other harmful
substances exercise a detrimental -effect on the health of persons
wquing there, and lead to a high incidence of éoiling of equipment
and machinery. This has resulted in the popularisation of air-

20 cleaning devices which are installed in offices and elsewhere in
order to. collect suspended particulates of toner, cigarette smoke
and other -ipollutants from the air within the room and thus remove
foul odours.

One hitherto well-known type of air-cleaning apparatus of this

sort is mounted on a wall.
_—
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The present invention relates to an air-cleaning app,
nmounted on a wall and collects particulates within t &l p
el ectrical control. 2. Description of the Prior t H’ N
construction of offices, restaurants, recreation fagt __e\"'s.,__‘_faé’t\orl e
honmes and other buildings in recent years neans that dust from<cigarette

snoke, toner _from photocopiers, . .
As mayp be seeg tIrom %‘%85” 14, a conventional wall-mounted air-

cleaﬁing apparatus comprises a pre-filter 1, an electrostatic
_suction—type dust-collection unit 2, a deodorising filter 3 made of
activated carbon fibre or a similar material, a cross-flow fan 4,
and a power supply which is not shown in the drawing. In a
configuration of this sort, when the device is in operation,
polluted room air 5 containing suspended particulates of toner,
cigarette smoke and other pollutants is drawn in through an inlet 7
in the vicinity of the ceiling 6 by means of the suction force of
10 the cross-flow fan 4. It first. passes through the pre-filter 1,
where the larger suspended particles are ensnared. it is then fed to
the dust-collection unit 2, where the suspended particulates in the
room air 5 are collected by imparting a corona electric charge and
rendering them electrostatic. Finally it passes through the
deodorising filter 3 and is purified by the adsorption and removal
of any offensive odours. The purified room air 8 is expelled again
by the expulsion force of the cross-flow fan through an outlet 9 in
tk_le' direction of the floor 10. Thus, the room air circulates through
the air-cleaning apparatus mounted on the wall 11 and is thereby
-20. purified. It may be added that the dust-collection unit .2, pre-
filter 1', deodorising filter 3 and other parts are removed by
opening a door 12, and cleaned for re-use when they become soiled.
However, wall-mounted air—cleéning devices are generally compact
and easy to install. This means that while the inlet 7 and the
outlet 9 are located respectively at the top and bottom of the

device, the wertical dimension of the device as such is small.
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dust from photocopying paper, foul odours and other harnful

subst ances exercise a detrinental effect on, the heal.th of persons worKking

there, and lead to a high inci denc n |pment and machi nery.
| ,*“?. l?’gam ng devi ces which are

ict suspended

particul-ates of toner, efte sm) ke and et. poII tants.fro
within thec?réﬁ?tﬁ“ﬁﬁﬁlif'hl?ss %E wing, iy, PUT dO‘_f‘éf h t?@eﬁt} ﬁ:

type of air-cleaning apparatus of this
P outlet 9 gn F%:%e direction of the floor 10 is affected by the

negative pressure which generates in the vicinity of the outlet 9,
as a result of which it is unable to circulate widely within the
room and re‘eurns by the shortest route to the inlet 7 in the
vicinity of the ceiling 6. This has the disadvantage of rendering it
impossible to remove effectively the cigerette smoke 13 and other
pollutan.ts with which the room is full.
A further disadvantage concerns the door 12 of a wall-mounted
10 air-cleaning device. While it is true to say that one which pulls
downwards with the aid of gravity is most. suitable in that it allows
the dust-collection unit 2 and other parts to be removed and
replaced smoothly, there is a risk, as the drawing demonstrates,
that if the door is opeﬁed forcefully it may come into contact with
or crash into the external cover plate of the device, scraping the
paint on it and on the door 12 with damaging effect to the

appearance of the device.

20
It is an aim of the present invention, which has been perfected in
view of the abovementioned circumstances, to provide a wall-mounted
electric dust-collection device 'which is able to allow considerable
circulation of air within a room, thereby facilitating the swift and

effective removal of suspended particulates from toner, cigarette

smoke and other pollutants.
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éort is mounted on a wall. RELAC
CUIT-tS T R ,,,:zgzzsféfiﬁay be seen from Fig.

14, a conventional wall-nounted air wgk§@m¢%©Fa§pé%§t S conprises a
pre-filter 1, an electrostatic suct)jon-t ymriddsis tion unit 2, a
deodorising filter 3 nade of activ : “”“TlETE“B} a simlar naterlal,

a cross-flow fan 4,
: With the object of solving the abovementioned problem, as defined

in a first aspect of the present invention there is provided a wall-
mounted air-cleaning apparatus comprising a wall-mounted box housing
a dust-collection unit which collects particulates suspended in the
air by imparting a corona electric charge and rendering them
electrostatic, along with an air fan for blowing air, the lower
section of the abovementioned box being provided with an air outlet,
while the upper section thereof is provided with a forward-
protruding airway which has an air inlet on its leading edge.

10 In the foregoing, a mode wherein the abovementioned air fan is
housed on the downstream side of the dust-collection unit is
preferable inasmuch as the fan is less prone to soiling.

A mode wherein the forward external cover plate which constitutes
the abovementioned box is provided with an aperture for the purpose
of attaching and detaching the dust-collection unit, a door being
fitted to the aperture whereby it may be opened and closed, is also
preferéble for the purpose of attaching and detaching the dqst—
cqilection unit safely and simply.

as defined in a second aspect of the present invention there is

20 provided a wall-mounted air-cleaning apparatus comprising a wall-
mounted .box housing a dust-collection wunit which collects
particulates suspended in the air by imparting a corona electric
charge and rendering them electfostatic, along with a pre-filter, a
deodorising filter and an air fan, the pre-filter, dust-collection
unit, deodorising filter and air fan being positioned in that order

in the direction of the air-flow, the lower section of the

4
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and a power supply which is not shownin.the drawng. In a configuration
of this sort, when the device is 'n”Opﬁﬁﬁéméﬁ}}mq$ : d roomair 5

cont ai ni ng suspended particul ates o toneﬁgp;@¢ ﬁgf snoke and ot her
pollutants is drawn in through an i ~F—tp-+Ba.ui.cilhity of the ceiling 6

R T~y

by nmeans of the suction force of the cross-flow fan 4. It first. passes

t hrough th filt he |
bhsnared. SPPUEETIERSR o BoK, BERE SROTAAET TR G ORE (A7 BRELLE, ThALE the
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which has an air inlet on its leading edge.

In the foregoing second aspect, a mode is preferable wherein the
forward external cover plate which constitutes the abovementioned
box is provided with an aperture for the purpose of attaching and
detaching the abovementioned pre-filter, dust-collection unit and
deodorising filter, a door being fitted to the aperture whereby it
may be opened and closed.

10 Moreover, in the foregoing first and second aspects, a mode
wherein the abovementioned air duct protrudes forward for a distance
of approximately 15-100 cm from the forward surface of the
abovementioned box is preferable.

A mode wherein the abovementioned airway can freely be attached
to and detached from the abovementioned box is preferable, and in.
particular one having a plurality of types of differing léngths and
shapes, so that users thémselves can easily select and exchange them
tq suit the size of room, number of users, and their personal likes.

A preferable mode is one wherein the air-cleaning unit campfises

20 needle electrodes for the purpose of charging particulates within
the air by causing corona discharges arQund their tips, tube-shaped
collector electrodes corresponding to the needle electrodes and
provided for the purpdse of attracting and collecting the charged
particulates by means of static electricity, and deflécting
electrodes which are arranged in such a way as to be inserted within

the collector electr@des for the purpose of imparting a deflecting.
5
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rendering them electrostatic. Fing|Ly-=i through the
deodorising filter 3 and is purified nd renoval of any
of fensi ve odours. The purified room &.r_8 RE~expel Nagain by the

expul sion force of the cross-flow fan through=ar—gutlet//9 in the direction
of the floor 10. Thus, the roomair circulates through the air-cleaning

apparatus nounted on the wall 11 and.is thereby, purified. 1§ _may. be ded
that the &0B€e con| B2 | pPVFHRRLIONSS eqharfgﬁﬁgt E?r‘{l,d&éod& ?‘g\enéﬁFFFgle‘gn and
other parts are renoved b opening a door 12, and cleaned for re-use when
t hey becoftbes@avegientioned collector electrodes.

Moreover, considerations of neatness give preference to a mode
wherein the abovementioned door which is fitted to the
abovementioned aperture so that it may be opened and closed is
provided with stoppers for the purpose of preventing it from coming
into contact or colliding with the forward external cover plate of
the abovementioned box when it is open, the stoppers being invisible
when the door is closed.

10 In that it eliminates the risk of damage to the external cover
plate of the device, a preferable mode is one wherein the mechanism
which serves to open and close the abovementioned door comprises a
first hinge whereof one member is fixed to the rear surface of the -
external cover plate, a first stoppér for. the purpose of preventing
the other member of the first hinge from rotating too far, a second
hinge whereof one member is fixed-to the rear surface of the lower
edge of the door and the other member is fixed to the other member
of the abovemeﬁtioned first hinge, and a second stopper for the
purpose of preventing the abovementioned door from rotating too far.

20 In the abovementioned first and second aspects, while the
polluted.foan air is drawn in at the top of the box through an
aperture on the leading edge of an airway which protrudes forwards
parallel to the ceiling, the pufified.air is simply blown out into
the room (towards the flooi, for instance) through an aperture at
the bottom of the wall-mounted box. The opposite mode, whereby air

is drawn in through an aperture at the bottom of the box and clean
6
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However, wall-nmounted air-cleaning devices are generally conpact and easy
to install. This neans that while the e_outlet 9 are | ocated
respectively at the top and bottom of |t AEiS SlemiceasGREVErti cal di mension
of the device as such is small. L-___T§PLﬁQED 3

—

=

air expelled on the ceiling side, is not adopted. This is because
attention was paid to a frequently cbserved natural phenomenon, that
because its temperature is initially higher than that of the
surrounding air, cigarette smoke swirls up to the ceiling on rising
air currents and collects there as if crawling along the surface. In
a room enviromment of this.sort it would not be feasible to draw
cigarétte smoke in properly if room air were drawn in on the side
nearer the floor. Meanwhile, a mode whereby air is expelled on the
ceiling side would be inconvenient in that it would serve to stir up

10 cigarette smoke which had collected along the ceiling and diffuse it
unnecessarily throughout the room, thus proffering no hope for the
swift and effective removal of dust.

Cn the other hand, the mode whereby air is drawn in. on the
ceiling side is much preferable in that it does not run contrary to
natural convection, and allows cigarette smoke which has collected
along the ceiling to be drawn in effectively.

Moreover, in the abovementioned first and second aspects the box
which is mounted on the wall houses onlylthe dust-collection unit
and fan, while the airway which protrudes horizontally from the top

20 of the box is literaliy an air duct and is not used as a casing to
house heévy items such as the dust-collection unit air fan. This
means that because the heavy items are housed in the wall-mounted
box, the structure is stable and provides less cause for concern in
the eventuality of an earthquake.

If a mode were to be adopted whereby the dust-collection unit,

fan and other heavy items were housed in the horizontally protruding
7
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outlet 9 in the direction of the flpori3SHEST afsfsest
pressure which generates in the vidlnity A& utdmeroutl e

elled fromthe
by the negative
9, as aresult of

Consequently, as the draw ng shomsg[;:TFi
I

which it is unable to circul ate w del'y W tHir=the=—r00m and returns by the
shortest route to the inlet 7 in the vicinity of the ceiling 6. This has

t he di sadvantage of rendering_it inpossible to _remve.effectivel.
ci garette ¥3hWAY1308nFeBtRer fp%ﬁ?%#ﬂ%nﬁ?ugﬂthewﬁﬁfﬁﬁ HSE i%ﬁ%%ﬁ#f%%e A

further disadvantage concerns the door 12 of a wall-npunted

device extremely unstable and giving rise TO concern in the
eventuality of an earthquake. The operation of attaching and
detaching heavy items would also be very complicated and dangerous

if they were housed in the airway which protrudes horizontally along

the ceiling.

10 Fig. 1 is an oblique view showing the external configuration of a
wall-mounted air-cleaning apparatus which forms an embodiment of the
present invention;

Fig. 2 is an oblique view in which part of the internal
configuration of the same air-cleaning apparatus can be seen;

Fig. 3 is a side view of the same air-cleaning apparatus, in
which the internal configuration is indicated by imaginary lines;

Fig. 4 is an oblique view showing the configuration of the dust-
collection unit which forms the main_pait of the same air-cleaning
apparatus;

20 Fig. 5 is an enlarged oblique view showing part of the same dust-
collection unit on a larger scale;

Fig. 6 is a diagram which serves to elucidate the principle of
dust-collection which is adopted.in the same dust-collection unit;
Fig. 7 consists of oblique views illustrating the configuration

and basic positions of the hardware which opens and closes the door

which is employed in the same air-cleaning apparatus;
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air-cleaning device. Wiile it is true tio. Sﬁ%s th pulls
downwards with the aid of gravity is ant SUl il it allows the
dust-collection unit 2 and other parts eI #repl aced

snoothly, there is a risk, as the draw ng dennnstrates “that if the door
I's opened forcefully it may come into contact with or crash into the

e 1a! oSl LR IEAE 1o Mk Nene PRRRICA, Lbee ek
hardware attached to the forward external cover plate of the box;

Fig. 9 is an oblique wview showing the position of the same
hardware when the door is fully open as seen from outside the
device;

Fig. 10 is a schematic representation of the interior of a room,
and serves to illustrate the manner in which the same dust-
collection apparatus collects dust;

Fig. 11 consists of action diagrams which serve to illustrate the

10 opening and closing action of the same hardware;

Fig. 12 also consists of action diagrams which serve to
illustrate the opening and closing action of the same hardware;

Fig. 13 is an oblique view illustrating a modified version of the
same embodiment; and |

Fig. 14 is an explanatory diagram.which serves to illustrate the

performance of a conventional wall-mounted air-cleaning apparatus.

20 . There follows a description of the preferred embodiment of the
present invention with reference to the drawings.

Fig. 1 is an oblique view showing the'external configuration of a
wall-mounted air-cleaning appafafus which forms an embodiment of the
present invention; Fig. 2 is an oblique view in which part of the
internal configuration of the same air-cleaning apparatus can be

seen; Fig. 3 is a side view of the same air-cleaning apparatus, in

9
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It is an aimof the present invention, which has been perfected in view of

t he abovenenti oned circunstances, tOMVL.d&M.L..IID.UHt ed electric
dust-col |l ection device which is abl
air within a room thereby facilitatjjng
suspended particul ates fromtoner, c

) and ileffective renoval
Wdep

which the internal configuration is indicated by imaginary lines;
Fig. 4 is an oblique view showing the configuration of the dust-
collection unit which forms the main part of the same air-cleaning
apparatus; F:i,g.' 5 is an enlarged oblique view showing part of the
same dust-collection unit on a larger scale; and Fig. 6 is a diagram
which serves to elucidate the principle of dust-collection which is
adoptéd in the same dust—-collection unit.

Firstly, the overall configuration of the air-cleaning apparatus
will be described with reference to Figs. 1-3.

10 This air-cleaning apparatus is a device for mounting on an
interior wall 14 such as that of an office for the purpose of
collecting particulates within the air by means of electrical
control. As may be seen from Figs. 1-3, it comprises in the main a
dust-collection member 15, which is the chief constituent part of
the device; an airway (air duct) 18 which is connected to an upper
aperture of this dust-collection member 15, takes in room air 17
from the vicinity of the ceiling 16, and feeds it to the dust-
cgllection member 15; an air-blower 20 which is connected to a lower
aperture of this dust-collection member 15, and returns air 19 which

20 has been purified in the dust-collection member 15 into the room;

and a high—voltage direct—-current power supply ‘21 which supplies |

direct-current voltage to the dust-collection member 15. Of these,
the airway 18 protrudes forward at the top of the box and parallel
to the ceiling 16, so that the whole device presents an external

appearance which resembles an inverted letter L.

10 This Sheet Has Been‘R laced
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Wth the object of solving the abovenentioned problem as defined in a
first aspect of the present inventj =ged a wal | - nounted
ai r-cl eani ng apparatus conpri sing 1-ﬁ4\@élsﬂggmm{p@d3?£ﬁi\k housing a
dust-collection unit which collectg partpeelsgt@® suspended in the air by
I nparting a corona electric charge i

The dust-collection member 15 comprises a pre-filter 22, a dust-
collection unit 23, and a deodorising filter 24 made of activated
carbon fibre. or a similar material. These are fitted in such a
manner as to be capable of being attached and detached freely, and
serve to remove dust and odors from the air 17 which passes through
them. The pre-filter 22 is fitted prior to (on the upstream side of
the air passage from) the dust-collection unit 23, and ensnares
larger particles suspended in the air 17 passing through it. The
dust-collection unit 23 collects fine suspended particles, which

10 were not unable to be ensnared in the pre-filter 22, by imparting a
corona electric charge and rendering them electrostatic. The
deodorising filter 24 is fittéd subsequent to (on the downstream
side of the air passage from) the dust-collection unit 23. It
attragts and removes foul and offensive odours, helping to ensure
that the air is purified. Moreover, the forward surface of the dust-
collection member 15 forms a rectangulaf aperture, to which is
fitted a door 25 which pulls downwards. At such time as the pre-—
filter 22, dust-collection unit 23, deodorising filter 24 and other
parts become heavily soiled as a result of éttracting toner,

20 cigarétte smoke and other pollutants, the door 25 may be opened by
pulling it downwards, the soiled items removed, cleaned and replaced
for further use.

The airway 18 protrudes for a' distance of 15-100 cm forward in a
horizontal direction from the forward surface of the box (forward
surface of the dust-collection member 15), and has on its leading

edge an inlet 26 made from metal mesh sheeting. This inlet 26 faces
11
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el ectrostati c,
t he abovenenti oned box being provided with an air outlet,
section
which has an air inlet on its |eading edgel| THS SiCH WE\S BTy g
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upper

soi |l i ng.

constitutes

pur pose

10

20

t he | ower
whi |l e

along with an air fan for blowi ng air,
t he
thereof s provided w tf & =Forwrd—=
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air 17 which contains suspended particulates of toner,
smoke and other pollutants) at a site which is some distance removed
from the wall 14 on whidh_the air-cleaning apparatus is mounted.
Meanwhile, there is an aperture at the rear end of the airway 18
which faces downwards and is connected to an aperture at the upper
end of the dust-collection member 15. The abovementioned air-blower
20 is provided with a cross-flow fan 27, which acts in such a manner
as to draw the polluted air 17 in through the inlet 26 into the
dust-collection member 15, where it is purified, and then expel it
in a downward direction towards the floor through an outlet 28 which
is fitted with a louvre plate.

There follows an explanation of the principal components of the
device.

As Figs. 4 and 5 show, the dust-collection unit 23 consists of
rows of electrodes arranged in érid formation wvertically and
hqrizontally,'they in turn consisting of needle electrodes 30 shaped
like gramophone needles, deflecting electrodes 31 shaped like
rectangular columns which support and hold the needle electrodes 30
firm and from the leading surface of which they protrude, and
collector cells 32 in the shape of rectangular tubes open at both
ends which surround the needle electpodes 30 and deflecting
electrodes 31 without coming into contact-with them. In this manner,

gaps are formed on all sides between the circumference of the needle

electrodes 30 and deflecting electrodes 31 on one side and the

section of
it rudi ng ai rway

am si de of the
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'of attaching and detaching the dust-col l®gtion. unit _,._a door being fitted

to the aperture whereby it nmay be opened: ang: el osed isal"'so preferable
for the purpose of attaching and det achlf'ng th;a' - ‘col'l gction unit
safely and sinply. as defined in a sesomd=aspscf 0f thellpresent

I nvention there is provided a wall-nmunted air-cleaning appar at us
conprising a wall- nounted box_ housing a _ dust-collection i ch
col lects grdector acebleudpededhen atherai gy thep A4y ng apeﬁ?%%a él\gg’ri c

charge and rendering themelectrostatic, along with a pre-filter, a

10

20

these.

There now follows a description of the operation of the dust-
collection unit 23 configured as above, in which reference will be
made to Fig. 6. When the high-voltage direct-current power supply 21
is switched on, a positive potential is impressed on the needle
electrodes 30 and the deflecting electrodes 31, while a negative
potential is impressed on the collector cells 32. Thus, if for
example a 5-6 kV direct-current high voltage is applied between
these electrodes, a kind of corona discharge occurs around the tips
of the needle electrodes 30. This discharge is continuous and
stable, and results in the formation of ionisation space areas 33.
The polluted room air 17 is drawn in by the action of the cross-flow
fan 27 through the inlet 26 on the leading edge of the airway 18,
and reaches the ionisation space areas 33. The oxygen, being low in
ionisation energy, is disassociated to become plus ions. These
attach themselves to particulates of cigarette smoke or other
pc?llutants 34, 34, ..., endowing them with plus ion charges. When
the charged particulates 34, 34, ... pass between the deflecting
electrodes 31 and the collector cells 32, those which are close to
the coliector cells 32, which have a negative potential, are
attracted to them. Meanwhile, those particulates 34, 34, ... which
are at a distance from the pole plates of the collector cells 32 are
repelled by the positiw}e potential of the pole plates of the
deflecting electrodes in the direction of the pole plates of the

collector cells 32, to which they are attracted. In this manner,

13
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‘deodorising filter and an air fan, the p Tresgustesatl ection unit,
deodorising filter and air fan bei ng pos tTfﬂﬁ&i ¥ HATBERM der in the
direction of the air-flow, the | ower seclion JtERIAGED i
abovenent i oned box being provided with afarr —outlet whire the upper
section thereof is provided with a forward-protruding airway

dust from fine particles of approximately 0.01 mm to relatively
largé ones of about 10 mm is collected effectively.

There follows, with reference to Figs. 7-9, an explanation of the
hardware which allows the door 25 to open and close.

Fig. 7 consists of oblique wviews illustrating the configuration
and basic positions of the hardware; Fig. 8 is an oblique view
showing the position of the same hardware attached to the forward
external cover plate of the box; and Fig. 9 is an oblique view
showing the position of the same hardware when the door is fully

10 open as seen frdn outside the device.

As may be seen from Fig. 7, this hardware is of a single biaxial
structure, consisting of a pair of hinges 36 and 37 joined by a
connecting member 38 in the shape of an inverted letter U with
straight sides and a flat top. The sides or flanges 38a and 38b of
this connecting member 38 each form one rotatable member 36a and 37a
of the hinges 36 and 37. The oppositel rotatable members 36b and 37b
of the ﬁinges 36 and 37 are fixed respectively to the forward
e;_:temal cover plate 39 of the box and to the door 25, so that the
door 25 can be opened and closed by pulling it down and pushing it

20 up.

In other words, this air-cleaning apparatus has a door 25 which
is attached to the rectangular aperture on the forward surface of
the dust-collection member 15 in. such a manner that it can be opened
and closed. This is effected by attaching hardware 35 of the
abovementioned structure in two locations on the rear surface of its

upper edge (cf. Fig. 2). As Figs. 8 and 9 show in greater detail,
14
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which has an air inlet on its |eading ¢9@§SHE N

aspect, a node is preferable wherein fjhe @A PEENN@I “cover pl at e

whi ch constitutes the abovenenti oned ME d with an aperture for
t he purpose of attaching and detaching the aboveﬁEﬁTTﬁﬁed pre-filter,
dust-coll ection unit and deodorising filter, a door being fitted to t he

aperture whereby it be o d and, ed reover
f or egoi ng e %rawes@oﬂtf &'?Ea%‘f on w’r%]dg:%evﬁégef)fh\/o?ﬂ%ceargmﬁgm?ﬁj B i one%l air
duct protrudes forward for a dlstance

. such a manner that the cmp051te member 36b of the hinge 36 is

T »egoi ng second

attached to the upper part of the rear surface of the forward
external cover plate 39, while the opposite member 37b of the other
hinge 37 is attached to the lower part of the rear surface of the
door 25.

As'Fig. 8 shows, the upper edge 3%a of the forward external cover
plate 39 is bent backwards at roughly right-angles. This sexves to
ensure that the device looks neat, and also functions as a stopper

10 which prevents the connecting member 38 of the hardware 35 from
rotating too far. Similarly, as will be seen from Fig. 9, the lower
edge 25a of the door 25 is bent backwards at roughly right-angles.
Apart from ensuring that the device looks neat, this serves as a
stopper to prevent the door 25 from rotating too far. It should be
added that the length of the web 38c 'of the connecting member 38,
which corresponds to the distance between the two opposing flanges
38a and 38b, is determined in such a manner as to be greater than
tbe sum total of the width of the upper.edge 39a of the forward
external cover plate 39 and that of the lower edge 25a of the door

20 25 (cf. Fig. 9).

In thé explanation of the action of this embodiment which
follows, reference will be made to Figs. 10—12,'and it will be
assumed that the air-cleaning apbaratus has been mounted on the wall
14 of a smoking-room in an office or elsewhere.

Fig. 10 is a schematic representation of the interior of the-

room, and serves to iliustrate the manner in which the dust-
15
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of approxi mately 15-100 cm from the for yajtF

box is preferable. A node wherein th F@WG
be attached to and detached fromthe alaueﬂﬁﬁfigﬁéd3box
in particular one having a plurality of types of
shapes, so that users thenselves can easily select and exchange t hem
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suit the size of room nunber: ser and th
pr ef er abl €HIEELLA oARPIHHME] r?ft heSai ‘?Sb% VSR ﬁ%llqt%l ‘F&gfg‘r%%’rﬂ?éle 3 %%le(ﬁd%s

el ectrodes for the purpose of charging particulates within

10

20

dust;
Figs. 11 and 12 consist of action diagrams which serve to illustrate
the opening and closing action of the hardware 35.

As Fig. 10 demonstrates, the air-cleaning apparatus is mounted in
the angle between the ceiling 16 and the wall 14 in such a manner
that the airway 18 is in contact with or in the close vicinity of
the ceiling 16, while the inlet 26 protrudes in the direction of the
center of the ceiling 16.

When the device is in operation, pblluted room air 17 containing

cigarette smoke (suspended particulates), which has risen as far as

the ceiling 16, is drawn into the airway 18 thrbugh the inlet 26 as
a re;ult of the suction force of the cross-flow fan 27. It passes
first through the pre-filter 22 of the dust-collection member 15,
where the larger suspended particles are ensnared. It is then fed

into the dust-collection unit 23, and the cigarette smoke 42 1is

collected by imparting a corona electric charge and rendering it

electrostatic. ILastly, the air passes through the deodorising filter

24, where the odor of cigarettes is adsorbed and removed, thus

ensuring that the air is clean. After being purified in this manner,

the room air 19 is expelled again by the expulsion force of the

cross-flow fan from the oﬁtlet 28 of the air-blower 20 in the

direction of the floor 34.

to.

, abovenenti oned
£may can freely

and

Thus, inasmuch as the inlet 26 and outlet 28 are located at '

opposite ends of the L-shaped device, and the angle L acts as a

buffer zone for the air flow, distancing the negative pressure in

16
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the air by causing corona di scharges around their tips, tube-shaped
col l ector el ectrodes corresponding to the ﬁééﬂfé#eﬁectredeﬁzm d provided
for the purpose of attracting and col | ectifg the: chargeosemarti cul ates by
neans of static electricity, and defliggtindiERUARRD odes [hich are
arranged in such a way as to be inserted within Toteetdr el ectrodes

For the p%&@?%&cfﬁiﬂfn%%r%quoékfggfES?t{ﬁg)Clean air 19 sinks right down to

the vicinity of the floor 43. It then crawls or advances along the

floor 43 in accordance with the natural convection current to the
center of the room and the opposite wall, after which it rises to
the ceiling 16.

Consequently, the configuration adopted in this embodiment makes
it possible to ensure a substantial degree of circulation of room
air 17 and 19 (enhances the efficiency of the circulation), so that
cigarette smoke 42 and other suspended particulates can be removed

10 effectively and swiftly. |

If through prolonged use of the abovementioned air-cleaning
apparatus the Idust—collection unit 2, pre-filter 1, deodorising
filter 3 and other parts become soiled, the operator may take hold
of knobs 44, 44, which are provided on either side of the upper part
of the forward surface of the door 25, and open it by pulling it
downwards in order to detach the parts from the dust-collection
menber 15 for the purpose of cleaning.

At such times the hardware 35 is rotated in two stages. In other
words, as may be seen from Fig._ll (a), the upper flange 38b of the
20 U-shaped comnecting member 38 in that drawing is pulled forward
(towards .the right in the drawing) manually, so that the first-stage
operation chiefly involves the opening of the hihge 36 which is
fixed on to the forward exterpal‘covef plate 39, and rotating the U-
shaped connecting member 38 on that axis. As the connecting member
38 rotates, the door 25 opens. By rotating around the axis of the

hinge 36, the U-shaped connecting member 38 comes to straddle the
17
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6 force on the abovenenti oned charged partlcles in the direction of the
abovenentioned col | ector el ectrodes. Q) apsEeEtat | ons of

neat ness gi ve preference to a node pEEent i oned door
which is fitted to the abovenentiad that it may be
opened and closed is provided with stof Strpose of preventing

It fromcomng into contact or colliding with the formard exnﬁgnal cover
pl ate of upper edge 39a of the forward external cover plate

illustrated by the progression from (a) to (b) in the drawing. When
the U-shaped connecting menber 38 is completely astride the upper
edge 39a of the forward external cover plate 39, the flange 38a on
the left-hand side in (c) in the drawing is prevented from going any
further by the upper edge 39a of the forward external cover plate
39, which is bent and protrudes backwards. In this way the fotation
of the connecting member 38 is inhibited, as may be seen in (c). In
other words, the connecting member 38 stops in a position wherein it

10 has rotated through approximately 90° in a clockwise direction. At
this stage the connecting menber 38 has assumed an attitude such
that the web 38c is approximately at right-angles to the forward
external cover plate 39, while the flange 38b has reached a position
which is at a prescribed distance in an outward direction from the
forward external cover plate 39, as is depicted in (c).

The second stage of the operation involves -only the manual
opening of the hinge 37 which is fixed to the door 25, and the door
25 is then rotated around that axis, -as is shown in Fig. 12 (d). The
door 25 stops when the end of its lower edge 25a touches the rear

20 surface of the flange 37a of the connecting member 38, as Fig. 12
(e) illuétrates. In other words, the door 25 stops in a position
wherein it has rotated tnrough approximately 180° in a clockwise
direction.

In this manner, the door 25 is opened through approximately 180°
by rotating the hardware 35 in two stages. However, since the length

of the web 38c of the connecting member 38, which corresponds to the
18
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t he abovenentioned box when it is open, the stoppers being invisible when
the door is closed. In that it elg 3f damage to the
external cover plate of the device, aTﬂﬁBﬁﬁrébHéUﬁﬁﬁﬁ {ts one wherein the
mechani sm which serves to open and ose fhe=abé§% 1oned door conpri ses

a first hinge whereof one nenber is & rear surface of the
external cover pla

first stopper for e pur se of even e
ot her nenb%%St@PCthefF"i’?eé"c then J&or Pg’ﬁf’%?%tfﬁﬁd‘%% ang gé%bnﬁ ﬁ?enagteetil
wher eof nmb f h

eo Ont:eharxrlE thgrsém? tolt)égdo% OtI;[e ?ucrii?.l?rofs l%:&lfeaﬁgpgrf etdgg gga of the forward

external cover plate 39 and that of the lower edge 25a of the door
25 (cf. Fig. 9), there is no risk of the door 25 coming into contact
with or crashing into the external cover plate of the box, however
forcefully it is opened. |

Thus, the mechanism for opening and closing which has been
deséribed in this embodiment ensures that because there is no risk
of the door 25 coming into contact with or crashing into the

10 external cover plate of the box even if it is opened forcefully,
there is no scraping of the paint on the férwand external cover
plate 39 or the door 25, and that the appearance of the device is
not damaged.

Moreover, the neat appearance of the device can be improved
because the hardware 35 along with the upper edge 3%9a of the forward
external cover plate 39 and the lower edge 25a of the door 25, which
act as stoppers, are hidden inside the . device when the door is
c}osed.

The above is a detailed description of an embodiment of this

20 invention, but its configuration is in no way restricted to this
embodimeﬁt, and alteration to its design are also subsumed within
the invention insofar as they do not deviate from essential purport
thereof. For instance, the shape-and dimensions of the airway 18 are
not restricted to those of the embodiment above. Similarly, the

connecting member may assume the curved shape of an actual inverted

letter U rather than having straight sides and a flat top.

19 This Sheet Has Been Replaced




edge of the door and the other menber is fixed to the other nenber of the
abovenentioned first hinge, and a SeCOff=stapper for-the. purpose of
preventing the abovenentioned door fr ojn Fi8&HERT Haoptay | In the
abovenmentioned first and second asects,REmbiden the F'pol I uted room air
is drawn in at the top of the box throGgi~afi—aper « the | eadi ng edge
of an airway which protrudes forwards , parallel  to the ceilin ,,tEe
purified air MOreeveiy WIHLEWHR delie €RPS 58 iR ndfdSOYRES HER  metdl

i nstance) through an aperture at _the bottom of the wall-nounted box. The
opposite ngesh g@ﬁgnygg,a¢pls may be replaced with a louvre. Conversely, a

louvre is used to cover the outlet in the embodiment, but metal mesh
sheeting may be substituted for this.

A possible variation on the embodiment above is illustrated in
Fig. 13, where a filter presser 45 is fitted to the web 38c of the
connecting member 38 in such a manner as to press against the
deodorising filter 24 of activated carbon fibre or similar material
housed within the dust-collection unit 15, thus further enhancing

10 the efficient removal of odors. The filter presser 45 may have a
cross—-section in the shape of a letter L, a letter U or other
suitable shape.

Furthermore, the airway 18 may be configured in such a manner
that it can freély be attached to and detached from the wall-mounted
box, so that a plurality of airways 18 may ve provided and exchanged

freely one for another.
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is drawn in through an aperture at the bottom of the box and cl ean
7 air expelled on the ceiling side, is not adopted .This is because
attention was paid to a frequently observed natural ahenonenon t hat

because its tenperature is initially highe -ﬁﬂg%JLrTHAeB g§1

REPLAGED

what Is Claimed Is:

1. A wall-mounted air-cleaning apparatus for collecting
particulates within the air by means of electrical control, said
wall-mounted air-cleaning apparatus comprising:

a wall-mounted box housing a dust-collection unit for collecting
partitulates suspended in the air by imparting a corona electric
charge and rendering the particulates electrostatic, said box having
an air fan provided therein for blowing air, said box having an air

10 outlet provided at a lower section thereof; and

an air'duct;provided with an upper section of said box and

defining a forward—protrudiﬁg airway, said Air'auct:having an air

inlet on a leading.

2. An air-cleaning apparatus as defined in Claim 1, wherein said

alr fan is housed on a downstream side of said dust-collection unit.

3..An air-cleaning'apparatus as defined in Claim 1 or Claim 2,
wherein said box includes a forward-external covering héving an

-Zb aperture for attaching and detaching said dust-collection unit,
whereby a door is fitted to said aperture such that said door cén be

opened and closed.

4. A wall-mounted air-cleaning apparatus for collecting

particulates within the air by means of electrical control, said

—_—

wall-mounted air-cleaning apparatus comprising:
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'surrounding air, cigarette snoke swirls up to the ceiling on rising air
currents and collects there as if crawfl ace. In a room

! . ! HAS ==l :
environnent of this sort it would not Tﬂ e §hgge‘b§3 ra ci garette snoke
in properly if roomair were drawn in JR—LHE si-de-——peares the floor.
Meanwhi | e, a node whereby air is expelled on the <ceiling side would be
I nconvenient in that it would serve to stir up cigarette snoke which had

col lected al gn ?m%no%ﬁbcéa%b;@%ugiﬁ %%us&-cmw%ﬁ%w okt esTlutting he

room thus proffering no hope tor t ft and effective renoval of dust.
particulates suspended in the air by imparting a corona electrlc

charge and rendering the particulates electrostatic, said box having
a pre-filter, a deodorising filter and an air fan, said pre-filter,
dust-collection unit, deodorising filter and air fan being
positioned in that order in the direction of the air-flow, said box
having an air outlet'provided at a lower section thereof; and

an air duct provided with an upper section of said box and
defining a forward-protruding airway, said air duct having an air

10 inlet on a leading.

5. An air-cleaning apparatus as defined in Claim 4, wherein said
box includes a forward external covering having an aperture for
attaching and detaching said pre-filter, said dust-collection unit
and said deodorising filter, whereby a door being fitted to said

aperture whereby said door may be opened and closed.

6.. An air-cleaning appafatus as defined in Claim 1, wherein said.
air duct is constructed to protrude forward for a distance of

20 approximately 15~100 cm from a forward surface of said box.

7. An air-cleaning apparatus as defined in Claim 1, wherein said

air duct is detachably attached to said box.

R DA e
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On the other hand, the node whereby air is on the ceiling side is
much preferable in that it does not run co FHEySAEbT =stonvection,

and allows cigarette snmoke which has collegted galgl ”f%@#ca| ing to be
drawn in effectively. Moreover, in the abnv@n@iﬂi €d fir and second
aspects the box which is nmounted on the wall houses ONnFy™

dust-collection unit and fan, while the airway which rotrqdes

hori zontal$y Ancrirhéeaning @pp@ra;u@oﬁs|@efmneéramlgiamm v rhaii®dg and i s not

used as a casing to house heavy itens such as the dust-collection unit air
fan. Thi s plurality of types of said air duct which can freely be exchanged

for one another.

9. An air-cleaning apparatus as defined in Claim 1, wherein the
dust-collection unit comprises a needle electrode having a tip and
constructed.to charge the particulates within the air by causing
corona discharges around said tip, a tube-shaped collector electrode
corresponding to said needle electrode and provided for attracting
10 and collecting the charged particulates by ﬁeans of static
electricity, and a deflecting electrode arranged in such a way as to
be inserted within said collector electrode for imparting a
deflecting force on the charged particulates in the direction of

said collector electrode.

10. An air-cleaning apparatus as defined in Claim 3 or Claim 5,
wherein said door is provided with stopper for the purpose of
preventing said door from coming into contact or colliding with said
forward external covering of said box when said door.is open, said

20 stopper being invisible when said door is closed.

11. An air-cleaning apparatus as defined in Claim 10, further
comprising a first hinge having 6ne member fixed to the rear surface
of said external covering, a first stopper for preventing the other
member of said first hinge from rotating too far, a second hinge

having one member fixed to the rear surface of the lower edge of .
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‘means that because the heavy itens are housed in the wall-nounted box, the
structure is stable and provides | ess fause |ur 0] SEﬂB ilh the eventuality
SérL
hE]

of an earthquake. If a node were to bB*a yi t he
dust-collection unit, fan and other hgavy_ i ed in the

hori zontal Iy protruding
said door and the other member fixed to the other member of said

first hinge, and a second stopper for preventing said door from

rotating too far.

_

A
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‘ai rway, the center of gravity would be fhrust-—fFerward=—=gking the device .

extrenely unstable and giving rise to ¢ Eﬂ?ﬁﬂﬁﬁwﬂﬂssﬁﬁmw,uallty of an
eart hquake. The operation of attaching ggd dE MG hea ﬁ items woul d
al so be very conplicated and dangerous if they were roused in the airway
whi ch protrudes horizontally along the ceiling.

The disclosed invention is an air-cleaning apparatus which is
mounted on a wall 14 and collects particulates within the air by
means of electrical control. It comprises a box which is mounted on
a wall and houses a dust-collection unit 23 which collects
particulates suspended in the air by imparting a corona electric
charge and rendering them electrostatic, along with an air fan
(cross-flow fan) 27 for blowing air, the lower section of the

10 abovementioned box being provided with an air outlet 28, and its
upper section with forward-protruding air duct 18, which has an air

inlet 26 on its leading edge.
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Fig. 1 is an oblique view show ng the external configuration of a

wal | - mount ed air-cl eani ng apparatus which forns an enbodi nent of the
present invention; Fig. 2 is an oblique viegwi-a=which part of the
internal configuration of the same air-cleaningé&fpgrat us=c.
Fig. 3 is a side view of the same air-cleaning,

internal configuration is indicated by imagi nary—t
obli que view showi ng ‘the confi gurer_t:"én.l of the dust-

Q - o4

o 90000 09293 50
@020 o0 °°:g,° 0009930,

2358000 9°°°
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‘collection unit which fornms the main part of the sane air-cleaning

appar at us;

dust- collection unit on a |larger scale;

serves to elucidate the principle of
t he sanme dust-collection unit;
illustrating the configuration

opens and cl oses the door
appar at us; '

/.

15

dust-c

b o

\~4

oy ud

Fig. 5 is an enlarged obliqgue view show ng part of the sane
qEﬁgzzéz}sma_ﬂiaqran1mhich
0| THastg e TWhi{<Che £S
Fig. 7 congists mfrgbldgue vi
and basi c posttrons

adopted in
Wws
re which

whi ch is enpl oyed in the sanme air-cl eaning

FIG.2

24
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"~ 9 hardware attached to the forward external cover plate of the box;
Fig. 9 is an oblique view showi ng the position of the same hardware when
the door is fully open as seen from outside t

THIS SHEET 14
P ~

FIG.3
18
! ™
22 23
\
/_,-‘V e - ,'/ —
/," l H,—15
{ 24
\ 95— ' ﬁ _____________ 27
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i on di agrans
Fig. 13 is
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rve to
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ch s
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Illustrate the opening and closing action of the sane hardwa

———,

h the sane dust -

1§ QRelTT
0si NG

Fig.
nodi fi ed versi on of the

openi ng and

10 is a schematic representation of the interior of a
12 al so consists of acti

Fi g.

Fi g.
and serves to illustrate the nmanner i

col | ection apparatus col |l ects dust;

which serve to illustrate the

‘devi ce;
room
har dwar e;

F1Goto

an oblique viewillustr
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‘'same enbodi nent; and Fig. 14 is an explanatory diagram which serves to
illustrate the performance of a conventional wall-nounted air-cleaning
appar at us. There follows a descriptiaon of the prefersed enbodi nent
of the present invention with reference tg%—mg Sl IAS BEEN Ti g. 1is an
obl i que vi ew showi ng the external configur It I on REprBACED

FIG.5

31
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‘wal | - nount ed air-cl eani ng apparatus which forns an enbodi ment of the

present invention; Fig. 2 is an oblique vie ﬁ"Q of the internal
configuration of the same air-cleani ng apparjat S@é{fﬁEb@M ST g. 3is a
REP!A(‘EQ J

side view of the sane air-cleaning apparatu
10

FIG.6
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‘which the internal configuration is indicated by imaginary lines;, Fig. 4
I s an oblique view show ng the confi gurati onfef-the-dust .—..coll ecti on unit

which fornms the main part of the sane air-cYeéhﬁmyEEﬂmw@gggﬁ;rFig. 5is an
enl arged obl i que view showi ng part of the £ane dBEPLE@EmeCtioT unit on a
| arger scale; and Fig. 6 is a diagram whic qmﬂm&& e the
principle of dust-collection which is adopted in the sanme dust-collection

unit. Firstly, the overall configuration of th§ ai r-cl eani ng apparat us
will be described W}@.7eference38o Figs. 1-3. 8c

37b
38a(86a) —

38b(37a) 37

37
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'This air-cleaning apparatus is a device for nmounting on an interior wall
14 such as that of an office for the purposewecti ng particul ates
within the air by nmeans of electrical contr AT A - fromFigs.
1-3, it conprises in the main a dust-colle yeHABS3ERMIjch is the
chief constituent part of the device; an ai AGES) 18 fv\,hi chis
connected to an upper aperture of this dust-collection menper 15, takes in
roomair 17 fromthe vicinity of the ceiling 16, and feeds it to the dust-
col l ecti on nenber 15; an air-blower 20 which is connected to a | ower

FIG.8

38
38a(36a) 37

8 35 37b |
T~
\ \\\\~" ? 25a

y—t

38b(37a)
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‘aperture of this dust-collection nmenber 15, and returns air 19 which has
been purified in the dust-collection member 15 into the room and a

hi gh-vol tage direct-current power supply 21 1.es..direct-current
voltage to the dust-collection nmenber 15. fhessyceTtiihe; aig 18
protrudes forward at the top of the box and{jpar al h%btg‘bﬁgthe ceiling 16, so
that the whol e device presents an external —yhieh—tesenbl es an
inverted letter L.

FIG.S

38c

38b(37a)
: 38

35 38a(36a)

PN
EJ 25a

39a
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. The dust-collection nenber 15 conprises a pre-filter 22, a dust-
collection unit 23, and a deodorising filter 24 made of actlvat ed carbon
fibre or a simlar material. These are fi_. e rahner as to be
capabl e of being attached and detached fH-ee;H;s s,ag_d} ”,sgra\ke D renove dust
and odors fromthe air 17 which passes trroughn*t;olngm- 1The poe-fiIter 22 is
fitted prior to (on the upstream side of L=z

FIG.10

16 18

Y A A
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the air passage from the dust-c
particles suspended in the air 1
unit 23 collects fine suspended

ensnared in the pre-filter 22, b
rendering themelectrostatic. Th

subsequent to (on the downstream side of the air passage

at

dust-col l ection unit 2341 | t
?*—1

odours, hel ping to ensureth,
~surface of the dust- 37p

38b(37a)

ol I ection It 23, and ensnares |arger
7 passing t B : st-coll ection
particl es, [mhi'ch> sl BARGEENNADI € to be
y i npartinéa-—cHFohaCEPect ri g. charge and
e deodorising filteér 2:

FFs=fitted

from the

d of fensive

the forward

tracts and renobves F@ﬁ%ﬁ&g

tthe air is purified. eover,
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col l ection ‘menber 15 forns a rectangul ar aperture, to which is fitted a
door 25 which pulls downwards. At such tine as the pre- fllter 22,

dust-col l ection unit 23, deodorising filter[[2& &mt s become
heavily soiled as a result of attracting t fﬂSS@E Bf@%ﬁ&& ke and ot her
pol lutants, the door 25 may be opened by i ndt5F Hdéﬁhmard the soiled
~items renoved, cleaned and replaced for further use‘”““fﬁ%—alrmay 18
protrudes for a distance of 15-100 cmforward in a horizontal direction
fromthe forward surface of the bo orvward

| HEE

39a 35
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‘surface of the dust-collection nember 15), and has on its | eading edge an
inlet 26 nade from netal nmesh sheeting. This inlet 26 faces
12 air 17 which has risen to the vicinit =4

S (the room
THIS SHEET HAS BEEN |,
REPLACED I

FIG.13
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-

‘air 17 which contains suspended particul ates of toner, cigarette snoke and
other pollutants) at a site which is sone distance renoved fromthe wall
14 on which the air-cleaning apparatus i s nounte anwhile, there is an
aperture at the rear end of the airway 18 which #GRSg T S
connected to an aperture at the upper end of th dust‘-:!.fgﬂ@@@i%m\i nmber
15. The abovenentioned air-blower 20 is provide | “tres8-flo Ifan 27,

whi ch acts in such a manneg: 0 ed air 17 7nthrough the
inlet 26 into the dust-coiFllgtS] %’n %m«QESW\ﬁ;@e it is purified, and

t hen expel it
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in agdomnmard direction towards the floor through an outlet 28 which is

fitted wth a | ouvre plate. There foll ows an expl ana

pri nci pal

conponents of the device. As Figs. 4 and

- AL IR
dust-collection unit 23 consists of rows of electrodesia ranged i

formation vertically and horizontally, they in turn c
el ectrodes 30 shaped. |ike granmophone ngedl es, deflecy

shaped |i ke rectangul ar coIunnélﬁﬁmaﬁﬂgﬁﬁbb?ﬁﬁﬁﬁmﬂshoI
el ectrodes 30 i

The present invention relates to an air-cleaning apparatus which
is mounted on a wall and collects particulates within the air by

means of electrical control.
2. D it ¢ the Pri Art

The air-tight construction of offices, restaurants, recreation
facilities, factories, homes and other buildings in recent years
means that_dust from cigarette smoke, toner from photocopiers, paper

dust from photocopying paper, foul odours and other harmful

substances exercise a detrimental effect on the health of persons

working there, and lead to a high incidence of soiling of equipment
and machinery. This has resulted in the popularisation of air-
cleaning devices which are installed in offiées and elsewhere in -
order to collect suspended particulates of toner,'cigarette smoke
and other pollutants f;qm'the air within the room and thus remove
foul odours.

One hitherto well-known type of air-cleaning apparatus of this

sort is mounted on a wall.
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firmand fromthe | eading surface of which they pFofrade,and—jcdl | ect or
cells 32 in the shape of rectangul ar tubes open %0313 gei@% ijch
surround the needl e el ectrodes 30 and deflectirg | el"e rEd 3 i t hout
comng into contact with them In this manner, gn all
si des between the circunference of the ngedl e felectrodes 30 and{defl ecting
el ectrodes 31 on one side and the =

As may be seen from Fig. 14, a conventional wall-mounted air-

cleaning apparatus comprises a pre-filter 1, an electrostatic
suction-type dust-collection unit 2, a deodorising filter 3 made of
activated carbon 'fibre or a similar material, é cross-flow fan 4,
and a power supply which is not shown in the drawing. In a
configuration of this sort, when the device is in operation,
polluted room air 5 containing suspended particulates of toner,
cigarette smoke and other pollutants is drawn in through an inlet 7
in the vicinity of the ceiling 6 by means of the suction force of
the cross-flow fan 4. It first. passes through the pre-filter 1,
where the larger suspended particles are ensnared. It is then fed to
thg dust-collection unit 2, where the suspended particulates in the
room air 5 are collected by imparting a corona electric charge and
rendering them electrostatic. Finally it ©passes through the
decdorising filtér 3 and is purified by the adsorption and removal
of any offensive ocio;fs. ‘The purified room air 8 is expelled again
by the expulsion force of the cross-flow fan through an outlet 9 in
the direction of the floor 10. Thus, the rdom air circulates through
the air-cleaning apparatus mounted on the wall 11 and is thereby
.purified. It may be added that the dust-collectio_n unit 2, pre-
filter 1, deodorising filter 3 and other parts are removed by
opening a door 12, and cleaned for re-use when they beccme soil-ed._
However, wall-mounted air-cleaning devices are generally compact
'and easy to install. This means that while the inlet 7 and the
outlet 9 aﬁe located respectively at the top and bottom of the

device, the vertical dimension of the device as such is small.
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collector cells 32 on the other, and the aijiiiZpagsesi viafadgh these.

There now foll ows a description of the openatjyion of the dustd4 collection

unit 23 configured as above, in which referercequggpb997 ad¢ to Fig. 6.

When t he high-voltage direct-current. power {sypply I'S swtiched on, a

positive potential is inpressed on the ngecle““ETEtTTUde Ojand the

defl ecting el ectrodes 31, while a negative
Consequently, as the drawing shows, purified air 8 expelled from the

outlet 9 in the direction of the floor 10 is affected by the
negative pressure which generates in the vicinity of the outlet 9,
as a result of which it is unable to circulate widely within the
room and returns by the shortest route to the inlet 7 in the
Qicinity of the ceiling 6. This has the disadvantage of rendering it
impossible to remove effectively the cigarette smoke 13 and other
pollutants with which the room is full.

A further disadvantage concerns the door 12 of a wall-mounted
air-cleaning device. While it is true to say that one which pulls
downwards with the aid of.gravity is most suitable in that it allows
the dust-collection unit 2 and other parts to be femoved and
replaced smoothly, there is a risk, as .the drawing demonstrates,
that if the door is opened forcefully it may come into contact with
or crash into the external cover plate of the device, scraping the
paint on it and on the door 12 with damaging effect to the

appearance of the device.

It is an aim.of the present invention, which has been perfected in
view of the abovementioned circumstances, to provide a wall-mounted
electric dust-collection device which is able to allow considerable
circulation of air within a room, thereby facilitating the swift and
effective removal of suspended particulates from toner, cigarette

smoke and other pollutants.
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5-6 kV direct-current high voltage is appli é€djbetween thes | ect r odes,

ki nd of corona di scharge occurs around the §ips edl ¢ el ectrodes
30. This discharge is continuous and stabl ¢, an%ofSEpF?Z?'

of ionisation space areas 33.
action of the cross-flow

resu

being lowin ionisation energy, is disassociated to becone plus ions.

These

in a first aspect of the present invention there is provided a wall-
mounted air-cleaning apparatus comprising a wall-mounted box housing
a dust-collection unit which collects particulates suspended in the
éir by imparting a corona electric charge and rendering them
electrostatic, along with an air fan for blowing air, the lower
section of the abovementioned box being provided with an air outlet,
while the upper section thereof is provided with a forward-
protruding airway which has an air inlet on its leading edge.

In the foregoing, a mode wherein the abovementioned air fan is
housed on the downstream side of the dust-collection unit is
preferable inasmuch as the fan is less prone to soiling.

A mode wherein the forward external cover plate which constitutes
the abovementioned box is provided with an aperture for the purpose
of attaching and detaching the dust-collection unit, a door being
fitted to the aperture whereby if may be opened and closed, is also
preferéble for the purpose of attaching and detaching the dqst-
collection unit safely and simply.

as defined in a second aspect of the present invention there is
provided a wall-mounted air-cleaning apparatus comprising a wall-
mounted box housing a dust-collection wunit which ~collects
particulates suspended in the air by imparting a corona electric
charge and rendering them electrostatic, along with a pre-filter, a
deodorising filter and an air fan, the pré-filtert dust-collection
unit, deodorising filter and air fan being positioned in that order.

in the direction of the 'air-flow, the lower section of the
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he formation
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attach thenselves to particul ates of cigarett ¢ shokieord tﬁHEErl'pol | utants
34, 34, ..., endowing themw th plus ion charges. Wien the cha' ged
particul ates 34, 34, ... pass between the def|ettithg SEpggf7 ofes 31 and the
collector cells 32, those which are close to jthe collector cklys 32, which
have a negative potential, are attract eg to § hem NEamwhrte those
particul ates 34, 34, ... which are at a=distiance fromthe pol g plates of
the col | egbetemaitiondd doR Dethg! pedvhied heifloshhi werpauenét Al whild hengol e
plates of the deflecting electrodes in the direction of the pole plates of

t.he upper section thereof is provided with a forward-protruding airway

H

which has an air inlet on its leading edge.

In the foregoing second aspect, a mode is preferable wherein the
forward external cover plate which constitutes the _abovementioned
box is provided with an aperture for the purpose of attaching and
detaching the abovementioned pre-filter, dust-collection unit and
deodérising filter, a door being fitted to the aperture whereby it
may be opened and closed.

Moreover, in the foregoing first and second aspects, a mode
wherein the abovementioned air duct protrudes forward for a distance
of approximately 15-100 cm from the forward surface of the
abovementioned box is preferable.

A mode wherein the abovementioned airway can freely be attached
to and detached from the abovementioned box is preferable, and in
particular one having a plurality of types of differing léngths and
shapes, so that users théntselves can easily select and exchange them
to suit the size of room, number of users, and their personal likes.

A preferable mode is one wherein the air-cleaning unit comprises
needle electrodes for the purpose of charging partj.cula’tes within
the air by causing corona discharges around their tips, tube-shaped
collector electrodes corresponding to the needle electrodes and
provided for the purpose of attractirig and collecting the charged
particulates by means of static electricity, and deflecting
electrpdes which are arranged in such a way as to be inserted w:'_.thin'

the collector electrodes for the purpose of imparting a deflecting.
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dust fromfine partlcles of approxi mately 0.01 hm+te~relatitvely | arge ones
of about 10 mmis collected effectively. Th | i tih reference
to Figs. 7-9, an explanation of the
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force on the abovementioned charged part ec ibn of
the abovementioned collector electrodes.

Moreover, considerations of neatness give preference to a mode
wherein the abovementioned door which is fitted to the
abovementioned aperture so that it may be opened and closed is
provided with stoppers for the purpose of preventing it from coming
into contact or colliding with the forward external cover plate of
the abovementioned box when it is open, the stoppers being invisible
whén the door is closed.

In that it eliminates the risk of damage to the external cover
plate of the device, a preferable mode is one wherein the mechanism
which serves to open and close the abovementioned door comprises a
first hinge whereof one member is fixed to the rear surface of the
external cover plate, a first stopper for the purpose of preventing
the other member of the first hinge from rotating too far, a second
hinge whereof one member is fixed to the rear surface of the lower
edge of the door and the other member is fixed to the other member
of the abovementioned first hinge, and a second stopper for the
purpose of preventing the abovementioned door from rotating too far.

‘In the abovementioned <first and second aspects, while the
polluted room air is drawn in at the top of the box through an
aperture on the leading edge of an airway which protrudes forwards
parallel to the ceiling, the purified air is simply blown out into
the room (towards the floor, for instanée) through an aperture at
the bottom of the wall-mounted box. The opposite mode, whereby_éir

is drawn in through an aperture at the bottom of the box and clean
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attention was paid to a frequently observed natural phenomenon, that
because its temperature is initially higher than that of the
surrounding air, cigarette Smoke swirls up to the ceiling on rising
ai: currents and collects there as if crawling along the surface. In
a room enviromment of this sort it would not be feasible to draw
cigarette smoke in properly if room air were drawn in on the side
nearer the floor. Meanwhile, a mode whereby air is expelled on the
ceiling side would be inconvenient in that it would serve to stir up
cigarette smoke which had collected along the ceiling and diffuse it
unnecessarily throughout the room, thus proffering no hope for the
swift and effective removal of dust.

On the other hand, the mode whereby air is drawn in. on the
ceiling side is much preferable in that it does not run contrary to
natural convection, and allows cigarette smoke which has collected
along the ceiling to be drawn in effectively.

Moreover, in the abovementioned first and second aspects the box
which is mounted on the wall houses only the dust-collection unit
and fan, while the airway which protrudes horizontally from the top
of the box is literally an air duct and is not used as a casing to
house heavy items such as thé dust-collection unit air fan. This
means that because the heavy items are housed in the wall-mounted
box, the structure is stable and provides less cause for concern in
the eventuality of an earthquake. |

If a mode were to be adopted whereby the dust-collection unitp

fan and other heavy items were housed in the horizontally protruding



connecting nember 38 in the shape of an invert 3 SRR N VSERET, trai ght
sides and a flat top. The sides or flanges 38aianfd 38bH 0 "THhI§ ¢onnecti ng
menber 38 each form one rotatable nenber 36a and 37@ §% ,@g hiinges 36 and
37. The opposite rotatable nenbers 36b and 37bj qf HL ? Z $6jand 37 are
fixed respectively to the forward extergal coyer—ptat-e—39—f—h¢ box and
to the door 25, so that the door 25 can—be opgned and closed by pulling it

down and paskidlg ithe Wenter bR GLARItMGIRSd LRI '“ﬁﬁﬁ@:ﬁ@tuﬁe has
a door 25 which

device extremely unstable and giving rise to concern in the

eventuality of an earthquake. The operation of attaching and
detaching heavy items would also be very complicated and dangerous
if they were housed in the airway which protrudes horizontally along

the ceiling.

Fig. 1 is an oblique view showing the external configuration of a
wall-mounted air-cleaning apparatus which forms an embodiment of the
present invention;

Fig. 2 is an oblique view in which part of the internal
configuration of the same air-cleaning apparatus can be seen;

Fig. 3 is a side view of the same air-cleaning apparatus, in
which the internal configuration is indicated by imaginary lines;

Fig. 4 is an oblique view showing the configuration of the dust-
collection unit which forms the main paft of the same air-cleaning.
apparatus;

Fig. 5 is an enlérged oblique view showing part'of the same dust-
collection unit on a larger scale;

Fig. 6 is a diagram which serves to elucidate the principle of
dust-collection which is adoptéd in the same dust-collection unit;

Fig. 7 consists of oblique views illustrating the configuration
and basic positions of the hardware which opens and closes the door

which is employed in the same air-cleaning apparatus;



is attached to the rectangular aperture on tkgbhmawahua$p¢@§§§‘of t he
dust-col |l ecti on nmenber 15 in such a manner tfat“ffmﬁ&ﬁ“beﬁﬂﬁqn d and
closed. This is effected by attaching hardmare[SS of the qvgnent i oned
structure in two locations on the rear surfadelof0|ﬂ§EFU§Pzr edge (cf. Fig.
2). As Figs. 8 and 9 show in greater detgll | }
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Fig. 8 is an oblique view showing—ﬂﬂn?"xxﬁiftiﬂﬁf“ofi the same

hardware attached to the forward external cover plate of the box:;

Fig. 9 is an oblique view showing the position of the same
hardware when the door is fully open as seen from outside the
device;

Fig. 10 is a schematic representation of the interior of a room,
and serves to illustrate the manner in which the same dust-
collection apparatus collects dust;

Fig. 11 consists of action diagrams which serve to illustrate the
opening and closing action of the same hardware:

Fig. 12 also consists of action diagrams which serve to
illustrate the opening and closing action of the same hardware;

Fig. 13 is an oblique view illustrating a modified version of the
same embodiment; and

Fig. 14 is an explanatory diagram which serves to illustrate the

performance of a conventional wall-mounted air-cleaning apparatus.

There follows a description of the preferred embodiment of the
present invention with réference to the drawings.

Fig. 1 is an oblique view showing the éxternal configuration of a
wall-mounted air¥cleaning apparatus which forms an embodiment of the
present invention; Fig. 2 is an oblique view in which part of the
internal configuration of the same air-cleaning apparatus can be

seen; Fig. 3 is a side view of the same air-cleaning apparatus, in
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the hardware 35 is welded on with the aid of s;g'\‘aéefwél gt n such a
manner that the opposite nenber 36b of the hi rg 36 is attacrec to the
upper part of the rear surface of the forwardj exterpgEpcmogr jpliate 39,
while the opposite member 37b of the other hiinge 37 is attacr‘ec to the
| ower part of the rear surface of the ggﬁ; 25. AS g8 sljows, the
upper edge 39a of the forward external r plate 39 is bent tbackwards

at roughl ywﬂicﬂptfr?engj!n%%rnlfi éoﬁﬁrg‘ﬁ?:ﬁtgﬂn is indicated by imaginary lines;

Fig. 4 is an oblique view showing the configuration of the dust-

collection unit which forms the main part of the same air-cleaning
apparatus; Fig. 5 is an enlarged oblique view showing part of the

‘same dust-collection unit on a larger scale; and Fig. 6 is a diagram
which serves to elucidate the principle of dust-collection which is
adopted in the same dust-collection unit.

Firstly, the owverall configuration of the air-cleaning apparatus
will be described with reference to Figs. 1-3.

' This air-cleaning apparatus is a device for mounting on an
interior wall 14 such as that of an office for the purpose of
collecting particulates within the air by means of electrical
control. As may be seen from Figs. 1-3, it comprises in the main a
dust-collection member 15, which is the chief constituent part of
the device; an airway (air duct) 18 which is connected to an upper
aperture of this dust-collection member 15, takes in room air 17
from the wvicinity of the ceiling 16, and feeds it to the dust-
collection member 15; an air-blower 20 which is connected to a lower:
aperture IOf this dust-collection member 15, and returns air 19 which
has been purified in the dust-collection member 15 into the room;
and a high-voltage direct-current power supply 21 which supplies
direct-current wvoltage to thé dust-collection member 15. Of these,
the airway 18 protrudes forward at the top of the box and parallel
to the ceiling 16, so that the whole device presents an external

appearance which resembles an inverted letter L.
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prevents t he connecting nenber 38 of the hard n? tﬁo
Simlarly, as will be seen fromFig. 9, t.e 2ao t he
25 is bent backwards at roughly right- ang e< %ﬁ?d@% epsuri ng

that the device | ooks neat, this servesg to .prevept {the door

25 fromrotating too far. It should be ded hat t he Iength of [t he web
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the two opposing flanges 38a and 38b,

be greatercéi@dttion unit 23, and a deodorising filter 24 made of activated

carbon fibre or a similar material. These are fitted in such a
manner as to be éapable of being attached and detached freely, and
serve to remove dust and odors from the air 17 which passes through
them. The pre-filter 22 is fitted prior to (on the upstream side of
the air passage from) the dust-collection unit 23, and ensnares
larger particles suspended in the air 17 passing through it. The
dust-collection unit 23 collects fine suspended particles, which
were not unable to be ensnared in the pre-filter 22, by imparting a
corona electric charge and rendering them electrostatic. The
deodorising filter 24 is fitted subsequent to (on the downstream
side of the air passage from) the_ dust—collection_ unit 23. It
attracts and removes foul and offensive odours, helping to ensure
that the air is purified. Moreover, thelforward surface of the dust-
collection member 15 forms a rectangular aperture, to which is
fitted a door 25 which pulls downwards. At such time as the pre-
filter 22, dustfcollection unit 23, deodorising filter 24 and other
parts become heavily soiled as a result of attracting toner,
cigarette smoke and other pollutants, the door 25 may be opened by
pulling it downwards, the soiled items removed, cleaned and replaced
for further use.

The airway 18 protrudes for a distance of 15-100 cm forward in a
horizontal direction from the forward surface of the box (forward
surface of the dust—coilection member 15), and has on its leading

edge an inlet 26 made from metal mesh sheeting. This inlet 26 faces

etermned in such a nanner as to



the sumtotal of the width of the upper edge 39a wioit frenfioNTe§HEE Bixt er na
cover plate 39 and that of the | ower edge 25a of%gﬁ{ gﬁﬁgfmgggggl. Fig. 9).
In the explanation of the action of this enbodi nent which agélows,
reference will be made to Figs. 10-12, and it wkl bed 1S&ER I hat the
ai r-cl eani ng apparatus has been nounted op the wall 14 of a ki ng-room
in an office or el sewhere. Fig. 10 i=s®=a sche n of the

i nterior ofntgenor A1 aBEreSEIMES ah8 k! 45t EahRie ¥ Clhe t e

dust -
air 17 which has risen to the vicinity of the ceiling 16 (the room

air .17 which contains suspended particulates of toner, cigarette
smoke and other pollutants) at a site which is some distance rembved
from the wall 14 on which the air-cleaning apparatus is mounted.
Meanwhile, there is an aperture at the rear.end of the airway 18
which faces downwards and is connected to an aperture at the upper
end of the dust-collection member 15. The abovementioned air-blower
20 is provided with a cross-flow fan 27, which acts in such a manner
as to draw the polluted air 17 in through the inlet 26 into the
dust-collection member 15, wheré it is purified, and then expel it
in a downward direction towards the floor through an outlet 28 which
is fitted with a louvre plate.

There follows an explanation of the principal components of the
device.

As Figs. 4 and 5 show, the dust-collection unit 23 consists of
rows of electrodes arranged in grid formation vertically and
horizontally, they in turn consisting of needle electrodes 30 shaped-'
like gramophone needles, deflecting electrodes 31 shaped 1like

~rectangular_columns which support and hold the needle electrodes 30
firm and from the leading surface of which they protrude, and
collector cells 32 in the shape of rectangular tubes open at both
ends which surround the needle electrodes 30 and deflecting
electrodes 31 without coming into contact with them. In this manner,
gabs are formed on all sides between the circumference of the needle

electrodes 30 and deflecting electrodes 31 on one side and the



16 col l ection apparatus of the abovenentioned conf i gUR B A raohiresiSrrdust ;
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openi ng and cl osing action of the hardware 35. As !Fi % 10 denongtrijat es,
the air-cleaning apparatus is nmounted in 1S8EP 1997
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collector cells 32 on the other, and the air I7 passes ‘ehasedgh
these.

There now follows a description of the operation of the dust-
collection unit 23 confiqured as above, in which reference will be
‘made to Fig. 6. When the high-voltage direct-current power supply 21
is switched on, a positive potential is impressed on the needle
electrodes 30 and the deflecting electrodes 31, while a negative
potential is impressed on the collector cells 32. Thus, if for
example a 5-6 kV direct-current high voltage is applied between
these electrodes, a kind of corona discharge occurs around the tips
of the needle electrodes 30. This discharge is continuous and
stable, and results in the formation of ionisation space areas 33.
The polluted room air 17 is drawn in by the action of the cross-flow
fan 27 through the inlet 26 on the leading edge of the airway 18,
and reaches the ionisation space areas 33. The oxygen, being low in
ionisation energy, is disassociated to become plus ions. These
attach themselves to particulates of cigarette smoke or other
pollutants 34, 34, ..., endowing them with plus ion charges. When
the charged particulates 34, 34, ... pass between the deflecting
. electrodes 31 and the collector cells 32, those which are close to
the collector cells 32, which have a negative potential, are
attracted to them. Meanwhile, those particulates 34, 34, ... which
are at a distance from the pole plates of the collector cells 32 are
repelled by the positive potential of the pole plates of the
deflecting electrodes in the direction of the pole plates of the.

collector cells 32, to which théy are attracted. In this manner,



the angle between the ceiling 16 and the wall 14 Pﬂzﬁ'ﬁﬂﬁﬁz\.ﬁmﬁaﬂ{_}"g that the
airway 18 is in contact with or in the close vicinfiy: g e 3 GBRT ng 16,
while the inlet 26 protrudes in the direction ofithe center of }hg ceiling
16. Wien the device is in operation, pollut edfrporﬂ 3iSEA ggpont a ni ng
cigarette snoke (suspended particulates), which hag risen as far t he
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large ones of about 10 mm is collected effectively.

There follows, with reference to Figs. 7-9, an explanatibn of the
hardware which allows the door 25 to open and close.

Fig. 7 consists of oblique views illustrating the configuration
and basic positions of the hardware; Fig. 8 is an oblié;ue view

showing the position of the same hardware attached to the forward

external cover plate of the box; and Fig. 9 is an oblique view

- showing the position of the same hardware when the door is fully

open as seen from outside the device.

As may be seen from Fig. 7, this hardware is of a single biaxial
structure, consisting of a pair of hinges 36 and 37 joined by a
comnecting member 38 in the shape of an inverted letter U with
straight sides and a flat top. The sides or flanges 38a and 38b of
this connécting member 38 each form one rotatable member 36a and 37a
of the hinges 36 and 37. The opposite rotatable members 36b and 37b
of the hinges 36 and 37 are fixed respectively to the forward
external cover plate 39 of the box qnd to the door 25, so that the.
door 25 can be opened and closed by pulling it down and pushing it
up.

In other words, this air-cleanincj apparatus has a door 25 which
is attached Eo the rectangular aperture on the forward surface of
the dust-collection member 15 in such a manner that it can be opened
and closed. This is effected by attaching hardware 35 of the
abovementioned structure in two locations on the rear surface of its

upper edge (cf. Fig. 2). As Figs. 8 and 9 show in greater detail,
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20 in the direction of the floor

.such a manner that the opposite member 36b of the hinge 36 is

attached to the upper part of the rear surface of the forward
external cover plate 39, while the opposite member 37b of the other
hinge 37 is attached to the lower part of the rear surface of the
door 25.

As Fig. 8 shows, the upper edge 39%9a of the forward external cover
plate 39 is bent backwards at roughly right-angles. This serves to
ensure that the device looks neat, and also functions as a stopper
which prevents the connecting member 38 of the hardware 35 from

rotating too far. Similarly, as will be seen from Fig. 9, the lower

edge 25a of the door 25 is bent backwards at roughly right-angles.

Apart from ensuring that the device looks neat, this serves as a
stopper to prevent the door 25 from rotating too far. It should be
added that the length of the web 38c of the connecting member 38,
which corresponds to the distance between the two opposing flanges
38a and 38b, is determined in such a manner as to be greater than
the sum total of the width of the upper edge 39a of the forward
external cover plate 39 and that of the 1ower edge 25a of the door
25 (cf. Fig. 9).

In the explanation of ﬁhe' action of this embodiment which

follows, reference will be made to Figs. 10-12, and it will be

assumed that the air-cleaning apparatus has been mounted on the wall

14 of a-smoking-room in an office or elsewhere.
Fig. 10 is a schematic representation of the interior of the

room, and serves to illustrate the manner in which the dust-
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;Thus,' I nasmuch as the inlet 26 and outlet 28 are fé&i?ﬁﬁm‘ﬁﬁdﬁhe ends
of the L-shaped device, and the angle L acts as a uffer Zoné Tor the air

flow, distancing the negative pressure in - o
17 the vicinity of the outlet 28, the clean air 19 Fi H(gsr’:ipgﬂ?wd [ to
16

collection apparatus of the ‘abovementioned configuration collects
dust;

Figs. 11 and 12 consist of action diagrams which serve to illustrate
the opening and closing action of the hardware 35.

As Fig. 10 dérnonstrates, the air-cleaning apparatus is mounted in
thé angle between the ceiling 16 and the wall 14 in such a manner
that the airway 18 is in contact with or in the close vicinity of
the ceiling 16, while the inlet 26 protrudes in the direction of the
center of the ceiling 16.

When the device is in operation, pollutéd rocm air 17 containing
cigarette smoke (suspended particulates), which has risen as far as
the ceiling 16, is drawn into the airway 18 through the inlet 26 as
a re_sult of the suction force of the cross-flow fan 27. It passes
first through the pre-filter 22 of the dust-collection member 15,
where the larger suspended particles are ensnared. It is then fed
into the dust-collection unit 23, and the cigarette smoke 42 is
collected by imparting a corona electric charge and rendering it
electrostatic. Lastly, the air passes through the deodorising filter.
24, where the odor of cigarettes is adsbrbed and removed, thus

-. ensuring that the air is clean. After being purified in this manner,
the room air 19 is expelled again by the expulsion force of the
cross-flow fan from the outlet 28 of the air-blower 20 in the
direction of the floor 34.'

Thus, inasmuch as the inlet 26 and outlet 28 are located at
opposite ends of the L-shaped device, and the angle L acts as a

buffer zone for the air flow, distancing the negative pressure in



the vicinity of the floor 43. It then craws or a
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the vicinity of the floor 43. It then crawls or advances along the
floor 43 in accordance with the natural convection current to the
center of the room and the opposite wall, after which it rises to
the ceiling 16.

Consequently, the configuration adopted in this embodiment makes
it possible to ensure a substantial degree of circulation of room
air 17 and 19 (enhances the efficiency of the circulation), so that
cigarette smoke 42 and other suspended particulates can be removed
effectively and swiftly.

If through prolonged use of the abovementioned air-cleaning
apparatus the dust-collection unit 2, pre-filter 1, deodorising
filter 3 and other parts become soiled, the operator may take hold
of knobs 44, 44, which are provided on either side of the upper part
of the forward surface of the door 25, and open it by pulling it
downwards in order to detach the parts from the dust-collection
member 15 for the purpose of cleaning.

At Such times the hardware _35 is rotated in two stages. In other
words, as may be seen from Fig. .11 (a), the upper flange 38b of the
ti—shaped comecting member 38 in that drawing is pulled forward

(towards the right in the drawing) manually, so that the firét-stage
operation chiefly involves the opening of the hinge 36 which is
fixed on to the forward external cover plate 39, and rotating the U-
shaped connecting member 38 on that axis. As the connecting member
38. rotates, the door 25 opens. By rotating around the axis of the

hinge 36, the U-shaped connecting member 38 comes to straddle the
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the U-shaped connecting member 38 is completeiy astride the upper
edge 39%a of the forward external cover plate 39, the flange 38a on
the left-hand side in (c) in the drawing is prevented from going any
further by the upper edge 3%a of the forwaid external cover plafe
39, which is bent and protrudes backwards. In this way the rotation
of the connecting member 38 is inhibited, as may be seen in (c). In
other words, the connecting member 38 stops in a position wherein it
has rotated through approximately 90° in a clockwise direction. At
this stage the comnecting member 38 has assumed an attitude such
that the web 38c is approximately at right-angles to the forward
external cover plate 39, while the flange 38b has reached a position
which is at a prescribed distapce in an outward direction from the
forward external cover plate 39, as is depicted in (¢).

The second stage of the operation involves only the manual
opening of the hinge 37 which is fixed to the door 25, and the door
25 is then rotated around that axis, as is shown in Fig. 12 (d). The
door 25 stops when the end of its lower edge 25a touches the rear
surface of the flange 37a of the connecting member 38, as Fig. 12
(e) illustrates. In other words, the door 25 stops in a position
wherein it has rotated through approximately 180° in a clockwise
direction.

In this manner, the door 25 is opened through approximately 180°
by rotating the hardware 35 in two stages. However, since the length

of the web 38c of the connecting member 38, which corresponds to the



U shaped connecting nmenber 38 in that drawing is é)REPEACF&f“ A &ﬂiﬂﬁ'()wards

the right

in the drawing) manual ly, so that the fErgt-3Tage tifo
chiefly invol ves the opening of the hinge 36 which ifs g the
forward external cover plate 39, and rotating theiU— Qrﬂaﬁé @g%n C

menber 38 on that axis. As the connecting menber i3
opens. By rotating around the axis of t hi nge 36 t he Ushaped

ting
door 25

connecti ngdggggr%e FGRERS the 24 ag;%oesitnge flanges 38a and 38b, is greater'

than the sum total of the width of the upper edge 39a of the forward
exf:ernal cover plate 39 and that of the lower edge 25a of the door
25 (cf. Fig. 9), there is no risk of the door 25 coming into contact
with or crashing into the external cover plate of the box, however
forcefully it is opened.

Thus, the mechanism for openihg and closing which has been

described in this embodiment ensures that because there is no risk

~of the door 25 coming into contact with or crashing into the

external cover plate of the box even if it is opened forcefully,
there is no scraping of the paint on the forward external cover
plate 39 or the door 25; and ‘that the' appearance of the device is
not damaged.

Moreover, the neat appearance of the device can be improved
because the hardware 35 along with the upper edge 3%a of the forward
external cover plate 39 and the lower edge 25a of the door 25, which
act as stoppers, are hidden inside the device when the door is
closed.

The above is a detailed description of an embodiment of this
invention, but its configuration is in no way restricted to this
embodiment, and alteration to its design are also subsumed within
the invention insofar as they do not deviate from essential purport
thereof. For instance, the shape and dimensions of the airway 18 are
not restricted to those of the 'embodiment above. Similarly, the
connecting member may assume thé curved shape of an actual inverted

letter U rather than having straight sides and a flat top.



18 upper edge 39a of the forward external cover } Te4 (AN, T B8 4
illustrated by the progression from(a) to (b) in %@%ﬁ%&ﬁﬁ ,,_keme t he
U- shaped connecting nenber 38 is conpletely astride the upper edge {39a of
the forward external cover plate 39, the flange 38a jon0O t18&P ¢fgy- hand si de
in (c) inthe drawing is prevented fromgoing any 3 fijurther by the jugper
edge 39a of the forward external cover te 39, gv\/m ch 15 bent—and
m.t.b._r.!l\etal

protrudes bagkuardsr, hitli $nV@le EhBoafhdid e inlet—is—covered-wi

mesh sheeting, this may be replaced with a louvre. Conversely, a

louvre is used to cover the outlet in the embodiment, but metal mesh
sheeting may be substituted for this.

A possible variation on the embodiment above is illustrated in
Fig. 13, where a filter presser 45 is fitted to the web 38c of the
connecting member 38 in such. a manner as to press against the
deodorising filter 24 of activated carbon fibre or similar material
housed within- the dust-collection unit 15, thus further enhancing
the efficient removal of odors. The filter presser 45 may have a
cross-section in the shape of a letter L, a letter U or other
suitable shape.

Furthermore, the airway 18 may be configured in such a manner
that it can freely be attached to and detached from the wall-mounted
box, so that a plurality of airways 18 may be. provided and exchanged

freely one for another.
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1. A wall-mounted air-cleaning apparatus for collecting
particulates within the air by means of electrical control, said
wall-mounted air-cleaning apparatus comprising:

a wall-mounted box housing a dust-collection unit for collecting
particulates suspended in the air by imparting a corona electric
charge and rendering the particulates electrostatic, said box having
an air fan p;ovided therein for blowing air, said box having an air
outlet provided at a lower section thereof; and

an air duct provided with an upper section of said box and
defining a forward—protrudiﬁg airway, said eir auct'having an air

inlet on a leading.

2. An air-cleaning apparatus as defined in Claim 1, wherein said

air fan is housed on a downstream side of said dust-collection unit.

3. An air-cleaning apparatus as defined in Claim 1 or Claim 2,
wherein said box includes a forward external covering heving an
aperture for attaching and'detaching said dust-collection unit,
whereby a door is fitted to said aperture such that said door can be

. opened and closed.

4. A wall-mounted air-cleaning apparatus for collecting
particulates within the air by means of electrical coﬁtrol, said-

wall-mounted air-cleaning apparatus comprising:

AR R




openlng of the hinge 37 which is fixed to the doof Rfﬁi i r‘ypqﬁccr; 25 is
then rotated around that axis, as is shown in Figd Q “t, Yl 25
stops when the end of its | ower edge 25a touches ghe rear surfa f the
fl ange 37a of the connecting nmenber 38, as Fig. 1 (@1'51E|F“§§ In

ot her words, the door 25 stops in a position whearejn 1t has
t hr ough approxi mately 180[err] in a cl ock#i se dijr ectiom
manner, the door 25 is opened through approxi mat €l by r tatlng
t he hardwar e 385wali-tuntecidmex. hbosinwer, destesoliliectiom

particulates suspended in the air by imparting a corona electric
charge and rendering the particulates electrostatic, said box having
a pre-filter, a deodorising filter and an air fan, said pre-filter,
dust-collection unit, deodorising filter and air fan being
positioned in that order in the direction of the air-flow, said box
having an air outlet provided at a lower section thereof; and

an air duct provided with an upper section of said box and
defining a forward-protruding airway, said air duct having an air

inlet on a leading.

5. An air-cleaning apparatus as defined in Claim 4, wherein said
box includes a forward external covering having an aperture for
attaching and detaching said pre-filter, said dust-collection unit
and said deodorising filter, whereby a door being fitted to said

aperture whereby said door may be opened and closed.

6: An air-cleaning apparatus as defined in Claim 1, wherein said
air duct is constructed to protrude forward for a distance of

approximately 15-100 cm from a forward surface of said box.

7. An air-cleaning apparatus as defined in Claim 1, wherein said

air duct is detachably attached to said box.

A . _ |



‘of the web 38c of the connecting nember 38, which lﬁﬁﬁ&ﬁﬁ@hﬂﬁiﬁ@ﬂﬁﬁ?
19 distance between the two opposing flanges 38a gnc 580 s™gre t han
the sumtotal of the width of the upper edge 39a off th ffég@_§97e>terna
cover plate 39 and that of the | ower edge 25a of the{door

23

8. An air-cleaning apparatus as defined in Claim 7, having a
plurality of types of said air duct which can fréely be exchanged

for one another.

9. An air-cleaning apparatus as defined in Claim 1, wherein the
dust-collection unit comprises a needle electrode having a tip and
constructed to charge the particulates within the air by causing
corona discharges around said tip, a tube-shaped collector electrode
corresponding to said needle electrode and provided for attracting
and collecting the charged particulates by ﬁeans of static
electricity, and a deflecting electrode arranged in such a way as to
be inserted within said collector electrode for imparting a
deflecting force on the charged,paiticulates in the direction of

said collector electrode.

10. An air-cleaning apparatus as defined in Claim 3 or Claim 5,
wherein said door is provided with stopper for the purpose of
preventing said door from coming into contact or colliding with said
forward external covering of said box when said door is opeh, said

stopper being invisible when said door is closed.

11. An air-cleaning apparatus as defined in Claim 10, further
comprising a first hinge having one member fixed to the rear surface
6f said external covering, a first stopper for preventing the other
member of said first.hinge from rotating too far, a second hinge

having one member fixed to the rear surface of the lower edge of

* c L L S *




25 (6f. Fig. 9), there is no risk of the door 25 cqm

or crashing into the external cover plate of the bé’.
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it is opened. Thus, the nechani smfor opening and cl oS ng WATT
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not danmged. Mor eover, the neat appearance of the device can be inproved
because the hardware 35 along with the upper edge 39a of the formard

external cover plate 39 ‘and the | ower edge 25a of the
as stoppers, are hidden inside the device when the door%ﬂﬁﬁJﬁH@&q
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The disclosed invention is an air-cleaning apparatus which is
mounted on a wall 14 and collects particulates within thg air by
means of electrical control. It comprises a box which is mounted on
a wall and houses a dust-collection unit 23 which collects
particulates suspended in the air by imparting a corona electric
charge and rendering them electrostatic, along with an air fan
(cross-flow fan) 27 for blowing air, the lower section of the
abovementioned box being provided with an air outlet 28, and its
upper section with forward-protruding air duct 18, which has an air

inlet 26 on its leading edge.
FIG. 1



the invention insofar as they do not deviate from essential purport

t hereof,. For instance, the shape and di nensions of the airway 18 are not
restricted to those of the enbodi nent above. Simlarly, the connecting
menber may assune the curved shape of an actual inverted letter U rather
t han having straight sides and a fl at top.l

X IRBPLACEMENT SHERL.
FIG.1 0 1SEP 39971




Moreover, while in the enbodinent the in tal nesh
sheeting, this may be replaced with a | ouvre. Conversely, a louvre is used
to cover the outlet in the enbodi ment, but netal nmesh sheeting may be
substituted for this. A possi ble variation on the enbodi nent above is
illustrated in Fig. 13, where a filter presser 45 is fd to the web 38c

of the connecting nenber 38 in such a ner- as to pr %;}f : 1
deodorising filter 24 of activated carbon fibre or sinifl Tﬁ?g@}g J
FIG.2 | O1SEP 1997 | |
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housed within the dust-collection unit 15, thus further enhancing the
efficient renoval of odors. The filter presser 45 may have a cross-section
in thé shape of a letter L, a letter U or other suitable shape.
Furthernore, the airway 18 may be configured in such a manner that it can
freely be attached to and detached from the wall - nount _ X
R EMAAT

plurality of airways 18 may be provided d exchanged yEE
anot her .
0 1SEP 1997
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1. A wall-nounted air-cleani ng apparatus for collecting particulates

within the air by nmeans of electrical
ai r-cl eani ng apparatus conpri sing:

FIG.4
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a wal | - mount ed box housi ng a dust-collection unit for collecting

particul ates suspended in the air by inparting a corona electric
and rendering the particulates electrostatic, said box having

provided therein for blowng air, said box havi

at a | ower section thereof; and an.ggr duct provi
section of said box and defining a for
duct having an air inlet on a | eading.

FIG.5
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2. An air-cleaning apparatus as defined in Caim1l, wherein said air fan
I s housed on a downstream side of said dust-collection unif., 3. An

ai r-cleaning apparatus as defined in Claiml or aim 2,
i ncludes a forward external covering having an aperturé
det aching said dust-collection unit, ereby a door is
aperture such that said door can be opgned and cl osed.

i { P $’ﬁ'|'|~: ! 5
ACHMERT S

fijtted to said
0 1SEP 1997
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4. A wall - mount ed ai r-cl eani ng apparatus for collecting particul ates

within the air by neans of electrical control, said |l -mounted
ai r-cl eani ng apparatus conpri sing: a Wa'RE@QRﬁF%q%@béﬁ?E”
housing a dust-colle ' ting St ety
1 0 1SEP 1997
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:parti'cul ates suspended in the air by inparting a corona electric charge
and rendering the particulates electrostatic, said box having a

pre-filter, a deodorising filter and an air fan, said e P TR A o
dust-collection unit, deodorising filter and air fan pﬁg ijﬂf&riu ‘?ﬁiﬂﬂ n

that order in the direction of the air-flow, said box aving an air pujlet
provi ded at a | ower section thereof; and= an air gu¢t pricSERI«€dIi t hi an
upper section of said box and defining a forward-protrdadi ng ai rway, $aid

air duct having an air inlet on a |eading.

FIG.8
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5. An air-cleaning apparatus as defined in Claim4, wherein said box
I ncl udes. a forward external covering having an aperture for attaching and
detaching said pre-filter, said dust-collection unit anpd-said deadorising
filter, whereby a door being fitted to said aperture WhRESDy, said - daer:ma

be opened and cl osed. 6. An air-cleaning apparatus a$ +Red~+na--Gl *m
1, wherein said air duct is constructed®o protrude fogward_for_a di stgmc.e
of { O 1SEP 1997 ;
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approxi mately 15-100 cmfroma forward surface of said box.
air-cleaning apparatus as defined in Claiml, wherein ﬁ@%@'w@

detachably attached to said box.
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‘8. An air-cleaning apparatus as defined in aim7, having a plurality of
types of said air duct which can freely be exchanged for one another.

9. An ‘air-cleaning apparatus as defined in Cdaim1, wherein rft Bt 2o
dust-col l ection unit conprises a needl e el ectrode having a t rb“faﬂ@él Vi SHE
constructed to charge the particulates wthin the air by causi o] ille
di scharges around said tip, a tube-'shapédl-col | ector el ectrode D
corresponding to said néﬁdl e el ectrode and provi dedF_f-% attgadting
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‘and col | ecting the charged particul ates by neans of static electricity,
and a deflecting electrode arranged in such a way as to be inserted within
said collector electrode for inparting a defleecting fo"g’gz} e charged,
particulates in the direction of said collector electrb ém_l {
air-cleaning apparatus as defined in daim3 or Caim5{ jwherein s
is provided with stopper for the purposeldf preventingis ic:bq(ggpffﬁgfn § :
comng into contact or colliding with said IS
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forward external covering of said box when said door is open, said stopper
bei ng invisible when said door is closed. 11. An air-cl eani ng appar at us
as defined in Claim10, further conprising a first hinge having one nenber
fixed to the rear surface of said external 2
preventing the other nmenber of said firf
second hinge having one nenber fixed t

of

_ ]
FIG.13 ]




24 .:h;s;ai d door and the other nenber fixed to the other nmenber
hi nge, and a second stopper for preventing said door from

of said first
rotating too

far.
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