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SPECIFICATION
ULTRAVIOLET PASTEURIZER

Technical field:
The present invention relates to an ultraviolet
pasteurizer for sterilizing an indoor space by the applica-

tion of ultraviolet radiation. —

Background Art:

Conventional ultraviolet pasteurizers for ster-
ilizing an indoor space comprise an ultraviolet lamp that
is energized to emit ultraviolet radiation to sterilize in-
door walls and indoor air. The ultraviolet pasteurizers
are basically classified into two types, i.e., one for ap-
plying ultraviolet radiation to indoor walls or the like
and one for emitting ultraviolet radiation in a tubular
member to sterilize indoor air that flows through the tubu-
lar member.

The former type of ultraviolet pasteurizer is
disadvantageous in that since direct exposure to ultravio-
let radiation is harmful to persons, no entry into the room
is permitted while the ultraviolet pasteurizer is in opera-
tion or the application of ultraviolet radiation toward any

person in the room needs to be inhibited.
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The latter type of ultraviolet pasteurizer is
also problematic in that it can sterilize microorganisms
suspended in the air, but is unable to sterilize microor-
ganisms attached to wall, ceiling, and floor surfaces.

It is therefore an object of the present inven-
tion to provide an improved ultraviolet pasteurizer which
can be operated in different modes depending on whether
the;e is a person in a room to be-sterilized or not, for

thereby solving the above problems.

Disclosure of the invention:

To achieve the above object, there is provided
an ultraviolet pasteurizer éccording to the first aspect of
the presert invention, comprising an ultraviolet lamp, a
light shield door openable and closable to block or pass
ultraviolet radiation emitted from the ultraviolet lamp, an
inner radiation chamber definable inwardly of the light
shield door so that ultraviolet is shut off from outward by
the light shield door, an air inlet and an air outlet
providing communication between the inner radiation chamber
and an external space, and a fan for introducing air from
the external space via the air inlet into the inner radia-
tion chamber, displacing the air near the ultraviolet lamp,
and discharging the air from the air outlet, a main body,
the light shield door being angularly movably supported on

the main body, wherein a plurality of the light shield

. B
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doors are formed substantially tabular and supported by the
body about a rotational axis ofkthe vertical direction, the
ultraviolet lamp being provided on one side surface of each
qf the light shield doors, wherein the light shield door is
angularly moved and held on the main body to expose the ul-
traviolet lamp outwardly when the ultraviolet radiation
emitted from the ultraviolet lamp is to be radiated out-
wardly, and the light shield door is angularly moved and
held on the main body to direct the ultraviolet lamp into
the inner radiation chamber when the ultraviolet radiation
emitted from the ultraviolet lamp is to be radiated into
the inner radiation chamber.

If a roém free of a person is to be sterilized
by the ultraviolet pasteurizer, then the light shield door

is opened and the ultraviolet lamp 1is energized to emit ul-
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traviolet radiation. Since the ultraviolet radiation is
radiated out of the ultraviolet pasteurizer, the ultravio-
let pasteurizer can sterilize microorganisms attached to
surrounding wall, ceiling, and floor surfaces and also mi-
croorganisms suspended in surrounding air.

If a room occupied by a person is to be steril-
ized by the ultraviolet pasteurizer, then the light shield
doors are closed. The fan introduces external air from the
air inlet into the inner radiation chamber, and flows near
the ultraviolet lamp. The introduced air is thus steril-
ized by ultraviolet radiation emitted from the ultraviolet
lamp. The sterilized air is then discharged from the air
outlet. Microorganisms suspended in the air in the room
can therefore be sterilized. Since the ultraviolet radia-
tion emitted from the ultraviolet lamp is blocked by the
light shield door and hence does not leak out of the ultra-
violet pasteurizer, the ultraviolet pasteurizer can safely

sterilize the occupied room.
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Furthermore, when the light shield door is
opened, since the light shield door is angularly moved to
direct the ultraviolet lamp outwardly, the ultraviolet lamp
is exposed outwardly and hence the ultraviolet radiation
eﬁitted therefrom is not blocked. Consequently, the ultra-
violet pasteurizer can sterilize a wide area uniformly.

There is also provided an ultraviolet pasteuriz-
er according to the second aspect of the present invention,
comprising an ultraviolet lamp, a light shield door openab-
le and closable to block or pass ultraviolet radiation
emitted from the ultraviolet lamp, an inner radiation cham-
ber definable inwardly of the light shield door when ultra-
violet is shut off from outward by the light shield, an air
inlet and an air outlet providing communication between the
inner radiation chamber and an external space, and a fan
for introducing air from the external space via the air in-
let into the inner radiation chamber, displacing the air
near the ultraviolet lamp, and discharging the air from the
air outlet, a main body, the light shield door being angu-
larly movably supported on the main body, a plurality of
planar rectangular light shield doors angularly movably
coupled to each other at side edges thereof, and the ultra-
violet lamp comprising a plurality of ultraviolet lamps
mounted on respective sides of the light shield doors,
wherein the side edges of the light shield doors are

brought into abutment against each other with the ultravio-
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let lamps facing inwardly when the light shield doors are
to be closed, and the side edges of the light shield doors
are brought into abutment against each other with the ul-
traviolet lamps facing outwardly when the light shield
doors are to be opened.

The side edges of the light shield doors are an-
gularly movably coupled to each other. For opening the |
light shield doors, the side edges of the coupled 1ight

shield doors are brought into abutment against each other



with the ultraviolet lamps facing outwardly. Since the ul-
traviolet lamps can radiate ultraviolet radiation in an an-
gular range of 360° in the circumferential direction, the
ultraviolet pasteurizer can sterilize a wide area uni-
fbrmly.

When the light shield doors are closed, the in-
ner radiation chamber is defined in a space surrounded by
the light shield doors. The ultraviolet lamps are accommo-
dated in the inner radiation chamber. When air passes
through the inner radiation chamber while the ultraviolet
lamps are being turned on, the air can be sterilized. When
the light shield doors are opened, the ultraviolet lamps
are exposed. Therefore, the ultraviolet pasteurizer can
sterilize surrounding wall, ceiling, and floor surfaces
with ultraviolet radiation emitted from the exposed ultra-
violet lamps. The range to which the ultraviolet radiation
is applied can be adjusted by adjusting the degree of open-
ing of the light shield doors. Thus, the ultraviolet pas-
teurizer can apply ultraviolet radiation only to a limited
area which is free of persons.

According to the ultraviolet sterilizer of the
second aspect of the present invention, the main body may
preferably comprise a substantially triangular mount base
disposed beneath the light shield doors, and the ultravio-

let pasteurizer may further comprise a frame of substan-
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tially inverted U shape mounted on the mount base along one
side thereof and extending upwardly, the light shield doors
comprising three light shield doors which include a central
light shield door having opposite side edges supported on
ghe frame and held on the main body, and left and right
light shield doors angularly movably mounted on the central
light shield door by the frame.

Moreover, accord{ﬁb to the ultraviolet pasteur-
izer of the second aspect of the present invention, the ul-
traviolet pasteurizer may preferably further comprise a
power supply unit for supplying electric energy to the ul-
traviolet lamps and the fan, the power supply unit being
disposed in a space surrounded by the light shield doors
which are opened with the side edges held in abutment
against each other so that the ultraviolet lamps face out-
wardly. When the light shield doors are opened to orient
the ultraviolet lamps outwardly, a space is created by sur-
faces of the light shield doors which are free of the ul-
traviolet lamps. Since the power supply unit includes a
transformer and other components, a space of certain size
is required to accommodate the power supply unit therein.
The power supply unit can be housed in the space thus cre-
ated by the light shield doors. With the power supply unit
housed in the space, the space can effectively be utilized,
and hence the ultraviolet pasteurizer can be reduced in

size.
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Brief description of the drawings:
FIG. 1 is a side elevational view of an ultra-

violet pasteurizer according to an embodiment of the pre-
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sent invention. FIG. 2 is a plan view of the ultraviolet
pasteurizer shown in FIG. 1. FIG. 3 is a perspective view
of the ultraviolet pasteurizer shown in FIG. 1, with light
shield doors being slightly open. FIG. 4 is a plan view of
ﬁhe ultraviolet pasteurizer shown in FIG. 1, with the light
shield doors being fully open. FIG. 5 is a perspective
view of an ultraviolet pasteurizer according to another em-
bodiment of the present invention. FIG. 6 is a perspective
view of an ultraviolet pasteurizer with four light shield
doors according to still another embodiment of the present
invention. FIG. 7 is an enlarged fragmentary perspective
view of thé ultraviolet pasteurizer shown in FIG. 6, partly

in cross section taken along line VII - VII of FIG. 6.

Best mode for carrying out the invention:

Embodiments of the present invention will herein-
after be described in detail with reference to the drawings
FIGs. 1 through 7.

As shown in FIG. 1, an ultraviolet pasteurizer 1
according to an embodiment of the present invention has a
light shield door assembly 2 housing ultraviolet lamps
therein and disposed on a triangular mount base 4. The
light shield door assembly 2 is angularly movably supported
by a frame 7, described later on, and defines an inner ra-
diation chamber R therein when the light shield door assem-

bly 2 is closed as shown in FIG. 1. As shown in FIGS. 2
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and 3, the light shield door assembly 2 comprises three
planar rectangular light shield doors 2a, 2b, 2c. The ul-
traviolet pasteurizer 1 has a plurality of vertically elon-
gate ultraviolet lamps 3 mounted on inner surfaces of the
iight shield doors 2a, 2b, 2c¢, with the central light
shield door 2a fixedly mounted on the mount base 4, and a
main case 5 mounted on the mount base 4 and disposed on a
reverse side of the central light shield door 2a. -
The light shield doors 2a, 2b, 2c have respec-
tive reflective plates of stainless steel on respective in-
ner surfaces thereof. As shown in FIG. 3, two parallel ul-
traviolet lamps 3 are vertically mounted on the surface of
each of the reflective plateé. Each of the light shield
doors 2a, 2b, 2c has an upper horizontal panel substantial-
ly in the shape of an isosceles triangle and has an air
outlet 6 defined therein for ejecting air delivered from a
fan 8, described later on. The air outlets 6 of the light
shield doors 2a, 2b, 2c are arranged to block ultraviolet
radiation emitted from the ultraviolet lamps 3 against
leakage out of the inner radiation chamber R. Of the light
shield doors 2a, 2b, 2c¢, the central light shield door 2a
is fixed to the frame 7, which is of a substantially in-
verted U shape, extending upwardly from the mount base 4.
The left and right light shield doors 2b, 2c have side
edges angularly supported on respective opposite side edges

of the central light shield door 2a by the frame 7. When
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the light shield doors 2a, 2b, 2c are closed with the ul-
traviolet lamps 3 disposed inside, the inner radiation
chamber R is defined in a space surrounded by‘the light
shield doors 2a, 2b, 2c, as shoﬁn in FIGS. 1 and 2. The
frame 7 has an upper end for use as a handie to be gripped
by the user when the ultraviolet pasteurizer 1 is carried.

As shown in FIG. 3, the fan 8 is mounted in the
mount base 4 near the inner surface of the central IIght
shield door 2a. The mount base 4 has an air inlet 9 defin-
ed in the bottom thereof below the fan 8 for drawing exter-
nal air into the inner radiation chamber R. In the present
embodiment, an ozone generator (not shown) for generating
ozone is disposed between the air inlet 9 and the fan 8.
The main case 5 is disposed on the outer surface of the
central light shield door 2a. Casters 10 are mounted on
the bottom of the mount base 4 for making the ultraviolet
pasteurizer 1 movable. As shown in FIG. 2, the mount base
4 supports two door opening detecting switches 11 which can
be turned on by being pushed by the light shield doors 2b,
2c when the light shield doors 2b, 2c are opened. As shown
in FIG. 4, the mount base 4 also supports two door closing
detecting switches 12 which can be turned on by being
pushed by the light shield doors 2b, 2c¢ when the light
shield doors 2b, 2c are closed.

The main case 5 is of a substantially trapezoi-

dal shape as viewed in plan such that the main case 5 is
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neatly accommodated within the light shield doors 2a, 2b,
2c that are shaped into a substantially triangular prism
when the left and right light shield doors 2b, 2c are
opened with their ultraviolet lamps 3 facing outwardly, as
shown in FIG. 4. As shown in FIG. 1, the main case 5
houses therein a power supply unit 13 for supplying elec-
tric energy to the ultraviolet lamps 3, the fan 8, and the
ozone generator. The main case 5 has on its upper surface
a control panel 14 for setting operating conditions for the
ultraviolet pasteurizer 1. As shown in FIG. 1, the main
case 5 also houses therein a controller 15 for controlling
operating conditions for the ultraviolet paéteurizer 1.
Modes of use of the ultraviolet pasteurizer 1
will be described below with reference to FIGS. 2 and 4.
First, a mode for sterilizing a room free of
persons will be described below. When the ultraviolet pas-
teurizer 1 is to be used in an unoccupied place, the left
and right light shield doors 2b, 2c are opened laterally to
place their ultraviolet lamps 3 facing outwardly. When the
light shield doors 2b, 2c are fully folded back, the door
opening detecting switches 11 are turned on, whereupon the
controller 15 detects the full opening of the light shield
doors 2b, 2c. 1In the present embodiment, the ultraviolet
lamps 3 can be energized when both the opening detecting

switches 11 are turned on.
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Then, when an operation switch (not shown) on
the control panel 14 is turned on with the light shield
doors 2a, 2b, 2c being fully open, an operation start timer
is actuated, and the ultraviolet lamps 3 are then energized
éfter elapse of 5 minutes. When the ultraviolet lamps 3
are energized, they emit ultraviolet radiation to sterilize
microorganisms attached to indoor walls, ceiling, and floor
to which the ultraviolet radiation is applied. the ultra-
violet radiation emitted from the ultraviolet lamps 3 also
sterilizes microorganisms suspended in the air in the room.

A mode for sterilizing a room occupied by per-
sons will be described below. In such a room, no ultravio-
let radiation should be radiated out of the ultraviolet
pasteurizer 1. Therefore, the ultraviolet pasteurizer 1 is
used with the light shield doors 2a, 2b, 2c being closed.
First, as shown in FIG. 2, the left and right light shield
doors 2b, 2c are closed with their ultraviolet lamps 3 fac-
ing inwardly until the light shield doors 2a, 2b, 2c are
brought into a substantially triangle prism, whereupon the
inner radiation chamber R is formed in the space surrounded
by the light shield doors 2a, 2b, 2c. At this time, the
door closing detecting switches 12 are turned on, allowing
the controller 15 to detect the fully closure of the light
shield doofs 2b, 2c. 1In the present embodiment, the ultra-
violet lamps 3 can be energized when both the door closing

detecting switches 12 are turned on.
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When the operation switch on the control panel
14 is turned on with the light shield doors 2a, 2b, 2c be-
ing closed, the ultraviolet lamps 3 and the fan 8 start op-
erating. When the fan 8 operates, it draws external air
from the air inlet 8, and discharges the drawn air through
the inner radiation chamber R from the air outlet 6. At
this time, the air passing through the inner radiation
chamber R is sterilized by the ultraviolet radiation emit-
ted from the light shield doors 2a, 2b, 2c. Therefore, mi-
croorganisms suspended in the air in the room are steril-
ized. 1In the present embodiment, since the ozone genera-
tor, not shown, is incorporated in the ultraviolet pasteur-
izer 1, the ultraviolet pasteurizer 1 can not only steril-
ize the air in the room, but also deodorize the air in the
room.

In the above embodiment, the ultraviolet lamps 3
are energized only when the iight shield doors 2a, 2b, 2c
are fully opened or fully closed. However, the ultraviolet
lamps 3 may be made energizable when only one of the light
shield doors 2a, 2b, 2c is opened and the others are
closed. For example, even when a room is occupied by a
person, the ultraviolet pasteurizer 1 can direct ultravio-
let radiation toward an area free of the person to steril-
ize indoor walls, ceiling, and floor in that area.

In the above embodiment, the light shield doors

2a, 2b are angularly movably coupled to each other and the
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light shield doors 2a, 2c are angularly movably coupled to
each other, and when the left and right light shield doors
2b, 2c are angularly moved to open or close the light
shield doors 2a, 2b, 2c. However, the light shield doors
2a, 2b are angularly movably coupled to each other and the
light shield doors 2b, 2c may be angularly movably coupled
to each other at their side edges.

An ultraviolet pasteurizer according to another
embodiment of the present invention will be described below
with reference to FIG. 5. Those parts of the ultraviolet
pasteurizer shown in FIG. 5 which are identical to those of
the ultraviolet pasteurizer shown in FIGS. 1 through 4 are
denoted by identical referenée characters, and will not be
described in detail below. As shown in FIG. 5, an ultra-
violet pasteurizer 5a has substantially cylindrical tubular
members l1l6a, 16b, 16c vertically mounted on a mount base 4.
The tubular members 16a, 16b, l6c accommodate respective
vertically elongate ultraviolet lamps 3 therein. The tubu-~
lar members 1l6a, 16b, 16c have réspective vertically elon-
gate openings 17 defined therein which extend about 120° in
the circumferential direction. Each of the openings 17 can
be opened and closed by two light shield doors 2. The
light shield doors 2 are slidable in the circumferential
direction along the opening 17 to open and close the open-
ing 17. When the light shield doors 2 are closed, each of

the tubular members l6a, 16b, l6c defines an inner radia-
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tion chamber R therein. The mount base 4 has an air inlet
9 defined therein below the tubular members l6a, 16b, 1l6c
for introducing air to be drawn by fans 8 housed in the
mount base 4. The tubular members 16a, 16b, 16c have air
6utlets 6 defined in upper ends thereof for discharging air
that has passed upwardly through the tubular members 1l6a,
16b, 16c.

The ultraviolet pasteurizer la operates as fol-
lows: When the openings 17 in the three tubular members
l6a, 16b, 16c are opened and the ultraviolet lamps 3 are
energized, the ultraviolet pasteurizer la emits ultraviolet
radiation therearound to sterilize surrounding wall, ceil-
ing, and floor surfaées. Alternatively, the opening 17 in‘
the tubular member 16a may be opened and the openings 17 in
the other tubular members 16b, 16c may be closed to apply
ultraviolet radiation to only a limited indoor area to
sterilize wall, ceiling, and floor surfaces therein. At
the same time, the fans 8 in the other tubular members 16b,
16c are operated, and the ultraviolet lamps 3 in these tu-
bular members 16b, 1l6c are energized to emit ultraviolet
radiation in the inner radiation chamber R. Since air
drawn from the air inlet 9 is sterilized in the inner ra-
diation chamber R and then discharged from the air outlet
6, the air in the room can also be sterilized.

An ultraviolet pasteurizer with four light

shield doors according to still another embodiment of the
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present invention will be desciibed below with reference to
FIGS. 6 and 7. Those parts of the ultraviolet pasteurizer
shown in FIGS. 6 and 7 which are identical to those of the
ultraviolet pasteurizer shown in FIGS. 1 through 5 are de-
nbted by identical reference characters, and will not be
described in detail below. As shown in FIGS. 6 and 7, an
ultraviolet pasteurizer 1lb is of a cylindrical shape in its
entirety and has four light shield doors 2 which support
respective ultraviolet lamps 3. Each of the light shield
doors 2 is angularly movable about 180° about a vertical
shaft 18. 1In FIGS. 6 and 7, only one of the light shield
doors 2 is angularly moved to have its ultraviolet lamp 3
exposed outwardly. A mount base 4 houses a fan (not shown)
housed therein, and has an air inlet 9 defined in the bot-
tom thereof. The four light shield doors 2 have respective
upper ends pivotally supported by an upper case 19 having
an air outlet 6 defined therein. The upper case 19 is cou-
pled to the mount base 4 by a vertical central shaft 20
shown invFIG. 7.

The ultraviolet pasteurizer 1lb operates as fol-
lows: When all the four light shield doors 2 are turned to
have their ultraviolet lamps 3 exposed outwardly, the ul-
traviolet pasteurizer 1b emits ultraviolet radiation the-
rearound to sterilize surrounding wall, ceiling, and floor
surfaces. Alternatively, when only one of the light shield

doors 2 is turned to expose its ultraviolet lamp 3 out-
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wardly, as shown in FIGS. 6 and 7, only the outwardly fac-
ing the ultraviolet lamp 3 emits ultraviolet radiation out-
wardly to apply ultraviolet radiation to only a limited in-
door area to sterilize wall, ceiling, and floor surfaces
therein. When all the light shield doors 2 are closed, ul-
traviolet radiation is emitted from all the ultraviolet
lamps 3 into the inner radiation chamber R surrounded by
the light-shi€ld doors 2. The fan housed in the mount base
4 introduces external air from the air inlet 9. The intro-
duced air flows upwardly through the inner radiation cham-
ber R, is sterilized by the ultraviolet radiation emitted
from the ultraviolet lamps 3, and is then discharged from
the air outlet 6.

In the above embodiments, the ultraviolet pas-
teurizer has three or four light shield doors. However,
the ultraviolet pasteurizer may have two or five or more
light shield doors. For example, the central light shield
door 2a may be dispensed with, and an ultraviolet lamp 3
may be mounted on the back of the main case 5, with only
two left and right light shield doors 2b, 2c¢ being used as
light shield doors. If a plurality of light shield doors
are angularly movably coupled at side edges thereof, they
may be directly coupled to each other or may be coupled by

a connecting member such as the frame 7.

Industrial Applicability:
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The present invention is useful as an ultravio-
let pasteurizer for sterilizing an indoor space by the ap-

plication of ultraviolet radiation.
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What is claimed is:

1. (Amended) An ultraviolet pasteurizer compris-
ing:

an ultraviolet lamp;

a light shield door openable and closable to
block or pass ultraviolet radiation emitted from said ul-
traviolet lamp; - —

an inner radiation chamber definable inwardly of
said light shield door when ultraviolet is shut off from
outward by said light shield door;

an air inlet and an air outlet providing commu-
nication between éaid inner radiation chamber and an extér-
nal space; and

a fan for introducing air from the external
space via said air inlet into said inner radiation chamber,
displacing the air near said ultraviolet lamp, and dis-
charging the air from said air outlet;

a main body, the light shield door being angu-
larly movably supported on said main body,

wherein a plurality of the light shield doors
are formed substantially tabular and supported by said body
about a rotational axis of the vertical direction, said ul-

traviolet lamp being provided on one side surface of each

of the light shield doors,
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wherein said light shield door is angularly

moved and held on said main body to exposé said ultraviolet
lamp outwardly when the ultraviolet radiation emitted from
the ultraviolet lamp is to be radiated Qutwardly, and said
iight shield door is angularly moved and held on said main
body to direct said ultraviolet lamp into said inner radia-
tion chamber when the ultraviolet radiation emitted from
the uTltraviolet lamp is to be radiated into said inner ra-

diation chamber.
2. (deleted)

3. (Amended) An ultraviolet pasteurizer compris-
ing:

an ultraviolet lamp;

a light shield door openable and closable to
block or pass ultraviolet radiation emitted from said ul-
traviolet lamp;

an inner radiation chamber definable inwardly of
the light shield door when ultraviolet is shut off from
outward by said light shield;

an air inlet and an air outlet providing commu-
nication between said inner radiation chamber and an exter-
nal space; and

a fan for introducing air from the external

space via said air inlet into said inner radiation chamber,
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displacing the air near said ultraviolet lamp, and dis-
charging the air from said air outlet;

a main body, the light shield door being angu-
larly movably supported on said main body,

wherein a plurality of planar rectangular light
shield doors angularly movably coupled to each other at
side edges thereof, and the ultraviolet lamp comprising a

~plurality of ultraviolet lamps mounted on respective sides

of the light shield doors,

wherein the side edges of the light shield doors
are brought into abutment against each other with the ul-
traviolet lamps facing inwardly when the light shield doors
are to be closed, and the side edges‘of the light shield
doors are brought into abutment against each other with the
ultraviolet lamps facing outwardly when the light shield

doors are to be opened.

4. An ultraviolet pasteurizer according to claim
3, wherein said main body comprises a substantially trian-
gular mount base disposed beneath said light shield doors,
further comprising a frame of substantially inverted U
shape mounted on said mount base along one side thereof and
extending upwardly, said light shield doors comprising
three light shield doors which include a central light
shield door having opposite side edges supported on said

frame and held on said main body, and left and right light
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shield doors angularly movably mounted on said central

light shield door by said frame.

5. An ultraviolet pasteurizer according to claim
3 or 4, further comprising:

a power supply unit for supplying electric ener-
gy to said ultraviolet lamps and said fan, said power sup-
ply unit being disposedmin-;-space surrounded by the light
shield doors which are opened with the side edges held in

abutment against each other so that said ultraviolet lamps

face outwardly.





