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REFRIGERATOR 

TECHNICAL FIELD 

[0001] The present invention relates to a refrigerator fur 
nished With an ion generating apparatus for generating 
positive and negative ions to be released into the living space 
outside the refrigerator. 

BACKGROUND ART 

[0002] An example of a conventional refrigerator is dis 
closed in Japanese Patent Application Laid-Open No 2002 
95731. This refrigerator is furnished With a means for 
generating positive and negative ions for the purpose of 
killing airborne germs present in the cold air inside the 
refrigerator. 
[0003] This conventional technique aims at killing 
microbes ?oating in the cold air inside the refrigerator, and 
therefore, for this technique to Work, it is at least necessary 
that microbes that have entered the refrigerator from the 
living space outside it ?oat in the cold air by themselves or 
in a form attached to particles. 

[0004] In fact, hoWever, it has been found that a large 
number of microbes are present inside a refrigerator fur 
nished With an ion generating apparatus Which is in actual 
use. Thus, it has been con?rmed that part of the microbes 
that have entered the refrigerator do not ?oat but remain 
inside it under the electric charge of molded components. 

[0005] Part of those microbes that remain attached under 
electric charge inside the refrigerator are considered to have 
been, before settling inside it, airborne microbes that entered 
the refrigerator from the living space outside the refrigerator 
Where it is installed. This means that, even if the interior of 
the refrigerator is steriliZed, airborne germs enter it When 
ever the door is opened. Thus, When evaluated from the 
perspective of a refrigerator, the ion generating means used 
in the aforementioned conventional construction does not 
function as an effective steriliZing means. 

[0006] Needless to say, it is possible to separately install 
an air puri?er having such a capability in the living space 
Where the refrigerator is installed in order to prevent entry of 
airborne germs into it from outside. HoWever, considering 
modern house designs, this is not a solution for everyone 
because of the eXtra space occupied by the separate unit. 

[0007] An object of the present invention is to provide a 
refrigerator that prevents entry of microbes into it from 
outside Without occupying an unduly large space and that 
removes airborne germs present in the living space so as to 
cut off their Way of entry and thereby achieve a more 
hygienic environment inside the refrigerator. 

DISCLOSURE OF THE INVENTION 

[0008] To achieve the above object, according to the 
present invention, a refrigerator is provided With ion gen 
erating means, and positive and negative ions are released 
into a living space outside the refrigerator. 

[0009] With this construction, by releasing positive and 
negative ions into a living space outside the refrigerator, it 
is possible to remove airborne germs present in the living 
space and thereby produce a hygienic living space. In 
particular, by releasing the positive and negative ions to 
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outside the door of a storage compartment of the refrigerator, 
it is possible to prevent entry of airborne germs into the 
refrigerator from outside When a door is opened and closed. 
This makes it possible to produce a hygienic environment 
inside the refrigerator. 

[0010] The ion generating means may be built as a unit by 
being housed inside a casing unit. This makes the ion 
generating means easy to attach to and detach from the 
refrigerator and thus easy to handle. For eXample, the ion 
generating means is built as a unit having a bloWer and an 
ion generating apparatus housed inside a casing unit. 

[0011] The air inlet of the ion generating means may have 
an opening pointing doWnWard. 

[0012] With this construction, it is possible to prevent 
entry of particulate dust that falls from above, and prevent 
entry of liquid such as Water. This helps avoid deterioration 
of performance or failure. 

[0013] According to the present invention, in a refrigera 
tor, an ion generating means is built into and thereby 
integrated into a control panel for making various settings, 
for eXample, for adjustment of the temperature inside a 
storage compartment. 

[0014] In this construction, the ion generating means is 
built into and thereby integrated into the control panel. This 
helps save space Without reducing the space inside the 
storage compartment and Without spoiling the functions and 
appearance of the refrigerator. Moreover, by locating the air 
outlet of the ion generating means directly in the front face 
of the control panel Without a detour through a pipe or the 
like, it is possible to e?iciently release ioniZed air and 
simultaneously save space. 

[0015] According to the present invention, the air outlet of 
the ion generating means may be located in the front face of 
the control panel. 

[0016] With this construction, it is possible to effectively 
release ioniZed air into the living space outside, especially in 
front of and around, the refrigerator. Moreover, since the air 
outlet is located in the front face of the control panel, it is 
possible to check Whether the ion generating means is 
operating or not easily as by placing a hand in front of the 
air outlet While operating the refrigerator. 

[0017] According to the present invention, the air inlet of 
the ion generating means may be located in the bottom face 
of the control panel and above a recess formed, as a door 
handle for the storage compartment, beloW the control panel. 

[0018] In this construction, air is sucked into the ion 
generating means through the vicinity of the space created 
by the recess serving as the door handle. This enhances 
suction e?iciency. Moreover, by locating the air inlet in the 
bottom face of the control panel, it is possible to prevent 
entry of particulate dust that falls from above, and prevent 
entry of liquid such as Water. This helps avoid deterioration 
of performance or failure. 

[0019] According to the present invention, a dustproof 
?lter may be detachably attached to the air inlet of the ion 
generating means. 

[0020] With this construction, it is possible to prevent 
entry of particulate dust into the ion generating means and 
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thereby prevent dust from collecting in the ion generating 
electrode portion. This helps avoid deterioration of perfor 
mance. 

[0021] Since this dustproof ?lter is detachably attached to 
the casing unit, it is easy to clean it regularly and replace it 
Whenever necessary. This ensures hygienic use, and helps 
prevent deterioration of performance resulting from clog 
ging of the dustproof ?lter. 

[0022] According to the present invention, the casing unit 
may be provided With Water damage preventing means for 
preventing liquid such as Water that has entered the casing 
unit through the air outlet thereof from reaching the ion 
generating apparatus. 

[0023] In this construction, even if liquid such as Water has 
entered the casing unit through the air inlet thereof, the Water 
damage preventing means prevents the ion generating appa 
ratus and other components housed inside the casing unit 
from being affected. 

[0024] The Water damage preventing means may be real 
iZed With the air inlet formed in the casing unit and a drain 
hole formed separately from the air outlet. Even if liquid 
such as Water has entered the casing unit through the air inlet 
thereof, it can be drained out of it through the drain hole. 

[0025] In a case Where the casing unit is built into the 
control panel for making various settings, for eXample, for 
adjustment of the temperature inside the storage compart 
ment, a drain hole may be formed in a bottom portion of the 
control panel so as to correspond to the drain hole formed in 
the casing unit. This permits liquid such as the aforemen 
tioned Water drained out of the casing unit to be drained out 
of the control panel through the drain hole formed therein, 
and thus prevents the components housed inside the control 
panel from being affected. As the Water damage preventing 
means, a Water damage preventing rib may be formed so as 
to protrude upWard from a bottom portion of the casing unit 
in the air passage betWeen the air outlet formed in the casing 
unit and the ion generating apparatus. This helps prevent 
liquid such as Water from reaching the ion generating 
apparatus. 

[0026] The control panel may be located at a height of 800 
mm to 1 100 mm from the ?oor surface of the refrigerator 
body. This makes it possible to prevent ioniZed air from 
being bloWn directly onto the face of infants (the average 
height of one-and-a-half-year-old infants, Who start Walking 
steadily, is about 800 mm, and thus the aforementioned 
height is effective in preventing ioniZed air from being 
bloWn onto the face of, at least, infants at such ages that they 
toddle supported or unsupported) Without spoiling the oper 
ability With Which adults can operate the refrigerator. Thus, 
it is possible to achieve safety and usability simultaneously. 

[0027] According to the present invention, in a refrigera 
tor, an ion generating means is located in a ceiling portion 
of the refrigerator body. 

[0028] With this construction, it is possible to release 
positive and negative ions into the living space outside, 
especially in front of, the refrigerator. Thus, it is possible to 
kill airborne germs present in the living space and thereby 
produce a hygienic living space. Simultaneously, it is pos 
sible to prevent entry of airborne germs into the refrigerator 
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from outside When a door is opened and closed and thereby 
produce a hygienic environment inside the refrigerator. 

[0029] In particular, according to the present invention, 
the ion generating means is located in a ceiling portion of the 
refrigerator body. This makes it possible to release ioniZed 
air containing positive and negative ions from a high posi 
tion. This ensures that the ions are spread over a Wide area, 
and thus helps enhance the antimicrobial effect on airborne 
germs outside the refrigerator. 

[0030] According to the present invention, since the ion 
generating means is located in a ceiling portion of the 
refrigerator body, it is easy to ?t an ion generating apparatus 
to a refrigerator having no ion generating apparatus simply 
by changing the design of the ceiling portion thereof More 
over, such a refrigerator can be manufactured Without design 
changes in the interior or doors thereof, and this helps reduce 
costs. 

[0031] The ion generating means may be located any 
Where so long as ions can be released into the living space 
in front of the ceiling portion of the refrigerator. For 
eXample, the ion generating means can be located in the 
front face of the ceiling portion, Where a ?tting member for 
?tting the door hinge for the topmost storage compartment 
is formed so as to protrude therefrom, by the use of the space 
created in front of the ceiling portion by the ?tting member. 

[0032] In a case Where, as the ?tting member, a hinge 
?tting plate for ?tting the door hinge for a storage compart 
ment is provided in a ceiling portion of the refrigerator and 
the refrigerator is provided With a boX-shaped member 
having the hinge ?tting plate covered With a cover, the space 
created inside the boX-shaped member may be used to house 
the ion generating means inside the boX-shaped member. 
This makes it possible to effectively use space. In particular, 
in a case Where the door is openable from either side, hinge 
?tting plates are provided at both the left-hand and right 
hand sides thereof Thus, the space left betWeen the left-hand 
and right-hand hinge ?tting portions can be used to accom 
modate the ion generating means. Moreover, in a case Where 
the entire left-hand and right-hand hinge ?tting portions are 
covered With a cover, the ion generating means may be 
placed in the space betWeen the space betWeen the hinge 
?tting portions and the cover. 

[0033] The air outlet of the ion generating means may be 
formed in the front face of the boX-shaped member so that 
all doors are located beloW the air outlet. This makes it 
possible to effectively prevent entry of airborne germs into 
the refrigerator. 
[0034] A recess may be formed in a front bottom portion 
of the boX-shaped member, With the air inlet of the ion 
generating means formed in the bottom face of the boX 
shaped member so as to face the recess. This recess helps 
Widen the gap betWeen the casing unit and the door, and thus 
permits an ample amount of air to be sucked in through the 
air inlet even When the door is closed. 

[0035] By bloWing out ioniZed air in one direction, it is 
possible to effectively release ioniZed air into the living 
space in front of each door or the refrigerator body. This 
eliminates the need to provide a louver for varying the 
direction in Which ioniZed air is bloWn out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036] FIG. 1 is a front vieW of the refrigerator of a ?rst 
embodiment of the invention. 
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[0037] FIG. 2 is a front vieW showing the construction of 
the control panel shoWn in FIG. 1. 

[0038] FIG. 3 is a sectional vieW shoWing the construction 
of the control panel shoWn in FIG. 2. 

[0039] FIG. 4 is a bottom vieW, as seen from beloW, of the 
control panel shoWn in FIG. 2, With the dustproof ?lter 
attached to the air inlet of the casing unit. 

[0040] FIG. 5 is a bottom vieW, as seen from beloW, of the 
control panel shoWn in FIG. 2, With the dustproof ?lter 
detached from the air inlet of the casing unit. 

[0041] FIG. 6 is a sectional vieW shoWing the construction 
inside the casing unit shoWn in FIG. 3. 

[0042] FIG. 7 is a sectional vieW along line X-X shoWn in 
FIG. 6. 

[0043] FIG. 8 is a circuit diagram shoWing an eXample of 
the con?guration of the ion generating apparatus shoWn in 
FIG. 3. 

[0044] FIG. 9 is an external vieW shoWing an eXample of 
the ion generating apparatus shoWn in FIG. 3. 

[0045] FIG. 10 is a front vieW of the refrigerator of a 
second embodiment of the invention. 

[0046] FIG. 11 is a top vieW of the refrigerator of the 
second embodiment. 

[0047] FIG. 12 is a sectional vieW shoWing the construc 
tion inside the ceiling portion of the refrigerator shoWn in 
FIG. 11. 

[0048] FIG. 13 is a sectional vieW along line A-A shoWn 
in FIG. 12. 

[0049] FIG. 14 is a sectional vieW along line B-B shoWn 
in FIG. 12. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0050] A ?rst embodiment of the present invention Will be 
described With reference to the draWings. FIG. 1 is an 
overall vieW of the refrigerator of the ?rst embodiment of the 
invention. FIG. 2 is a front vieW shoWing the construction 
of the control panel shoWn in FIG. 1. FIG. 3 is a sectional 
vieW shoWing the construction of the control panel. FIG. 4 
is a bottom vieW, as seen from beloW, of the control panel, 
With the ?lter attached to the air inlet of the casing unit. FIG. 
5 is a bottom vieW, as seen from beloW, of the control panel, 
With the ?lter detached from the air inlet of the casing unit. 

[0051] As shoWn in FIG. 1, in an upper portion of a 
refrigerator body 1, there is provided a refrigerator com 
partment 2, and, in a loWer portion of the refrigerator body 
1, there are provided an ice-maker compartment 3 and a 
freeZer compartment 4 on the right and a vegetables com 
partment 5 on the left. These compartments are separated 
from one another With heat-insulating partition Walls 1a. Of 
these partition Walls 1a, the one 1a that separates the 
refrigerator compartment 2 from the ice-maker and veg 
etables compartments 3 and 5 is located at a height of 800 
mm to 1 100 mm (speci?cally, 910 mm in FIG. 1) from the 
?oor surface. In the front face of this partition Wall 1a, there 
is provided a control panel 6. As shoWn in FIG. 3, a casing 
unit 8 is built into and thereby integrated into this control 
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panel 6. The casing unit 8 is built as a unit incorporating an 
ion generating apparatus 7 that generates positive and nega 
tive ions and a bloWer 21 that releases the generated positive 
and negative ions, in a stream of air, into the living space 
outside the refrigerator. 

[0052] The control panel 6 has a boX-shaped panel body 
6a that is open at the rear, and, in a central portion of this 
panel body 6a, there is provided a display portion 9 for 
displaying the operation status of the refrigerator and other 
monitored information. To the right of the display portion 9, 
there is provided an operation panel 10 provided With 
operation buttons for making various settings on the refrig 
erator, and, to the left of the display portion 9, there is 
formed an air outlet 11 of the casing unit 8. To the right of 
the air outlet 11, there is provided an operation portion 12 for 
turning the ion generating apparatus 7 on and off and for 
sWitching betWeen different ion generation balance settings. 

[0053] FIGS. 4 and 5 shoW hoW a dustproof ?lter 14 is 
attached to and detached from an air inlet 13 formed in the 
control panel 6. As shoWn in these ?gures, in a left-hand end 
portion of the bottom face of the control panel 6, there is 
formed an opening 16 With a grating Which communicates 
With the air inlet 13, and this opening 16 is located above a 
recess 17 formed, as the upper door handle for the veg 
etables compartment 5, beloW the control panel 6. 

[0054] A dustproof ?lter 14 is detachably attached to the 
opening 16 formed in the bottom face of the control panel 6. 
This dustproof ?lter 14 removes particulate dust from the air 
sucked in through the air inlet 13 of the casing unit 8, and 
thereby prevents deterioration of performance resulting 
from dust collecting in the discharge electrode portion of the 
ion generating apparatus 7. 

[0055] The dustproof ?lter 14 is formed of resin net ?tted 
to a resin frame, and is ?Xed to the bottom face of the control 
panel 6 With claWs. The dustproof ?lter 14 is made of a soft, 
easily deformable material, and can thus be easily detached 
from the control panel 6. 

[0056] As shoWn in FIGS. 3 and 6, the casing unit 8 is 
built as a unit composed of a case 40 made of resin molded 
in a cylindrical shape, the ion generating apparatus 7 for 
generating positive and negative ions, and the bloWer 21 for 
bloWing out the generated ions. The ion generating appara 
tus 7 consists of a discharge electrode portion and a drive 
circuit that supplies a voltage to the discharge electrode 
portion. In the bottom face of the case 40 is formed the air 
inlet 13, and in the front face of the case 40 is formed the air 
outlet 11. Thus, an air passage 20 is formed that runs from 
the air inlet 13 to the air outlet 11. The ion generating 
apparatus 7 is placed in a middle portion of the air passage 
20 so as to face it, and the bloWer 21 is placed above the air 
inlet 13. 

[0057] The Wall surface of the case 40 that faces the air 
passage 20 is covered With a conductive material such as 
aluminum tape. The case 40, Which is a resin molding, is 
easily charged electrically. This tends to cause ions to attach 
to the Wall surface. By making the Wall surface of the case 
40 conductive, it is possible to prevent ions from attaching 
to the Wall surface and thereby reduce the loss of ions inside 
the air passage 20. In this Way, it is possible to let a suf?cient 
amount of ions be bloWn out through the air outlet 11. 

[0058] The air outlet 11 formed in the front face of the 
control panel 6 is open toWard the living space outside, 
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especially in front of, the refrigerator, so that ionized air 
steriliZes the living space outside, especially in front of the 
refrigerator, and prevents entry of airborne gerrns into the 
refrigerator. The air outlet 11 may be provided With a louver 
11a (see FIG. 2) so that the direction in Which ioniZed air is 
bloWn out can be varied electrically or manually. By elec 
trically operating the louver 11a all the time, it is possible to 
agitate the air in the living space and thereby enhance 
steriliZation ef?ciency. 

[0059] FIG. 6 is a diagram shoWing the construction 
inside the casing unit, and FIG. 7 is a sectional vieW thereof 
along line X-X. As shoWn in these ?gures, in the portion of 
the air passage 20 located on the downstream side of the ion 
generating apparatus 7, there is provided water damage 
preventing means 22 for preventing liquid such as Water that 
has entered the casing unit through the air outlet 11 from 
reaching the ion generating apparatus 7. 

[0060] The water damage preventing means 22 is corn 
posed of a water damage preventing rib 23 that protrudes 
upward from the bottom face of the casing unit 8 in the 
portion of the air passage 20 located on the downstream side 
of the ion generating apparatus 7, a Water trap 24 formed as 
a loWered portion in the bottom face of the casing unit 8 on 
the downstream side of the water damage preventing rib 23 
near the air outlet 11, and a drain hole 25 formed in the 
bottom face of the Water trap 24. The water damage pre 
venting rneans 22 may be realiZed With at least one of the rib 
23, Water trap 24, and drain hole 25. 

[0061] Moreover, as shoWn in FIG. 4, in the bottom face 
of the control panel 6, there is formed a drain hole 26 so as 
to correspond to the drain hole 25 formed in the casing unit 
and thereby perrnit liquid, such as the Water that has entered 
the casing unit 8 from outside and drained out of it through 
the drain hole 25 thereof, to be drained out of the control 
panel 6. 

[0062] The bloWer 21, Which is placed above the air inlet 
13 of the casing unit 8, is a centrifugal bloWer having a fan 
with multiple narroW Wings. The bloWer 21 sucks in air from 
beloW and sends it out in the horiZontal direction. 

[0063] FIG. 8 is an electrical circuit diagram of the ion 
generating apparatus 7, Which is of the surface discharge 
type, and FIG. 9 is an external perspective vieW of the ion 
generating apparatus 7. As shoWn in these ?gures, the ion 
generating apparatus 7 is composed of an electrode portion 
7a placed near the front opening of a casing 71 and a 
high-voltage poWer supply portion 7b housed inside the 
casing 71. 

[0064] The electrode portion 7a of the ion generating 
apparatus 7 is ?tted With a chip heater 54, Which prevents 
failure of discharge as When highly hurnid air passes through 
the electrode interface. In the high-voltage poWer supply 
portion 7b of the ion generating apparatus 7, one end of a 
secondary line of a step-up transformer 55 is connected 
through a relay 56 back to an alternating-current (AC) line. 
Thus, the high-voltage poWer supply portion 7b has a circuit 
con?guration such that, When the relay 56 is open, positive 
and negative are generated in equal amounts and, When the 
relay 56 is closed, negative ions are selectively generated. 

[0065] Although an alternating-current poWer source is 
used as a drive poWer source 57 for the ion generating 
apparatus 7 in FIG. 8, the circuit con?guration may be so 
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rnodi?ed as to use a direct-current poWer source. In a case 

Where a direct-current poWer source is used, the output tends 
to be loWer than When an alternating-current poWer source 
is used, and therefore, When high-load electrodes are used, 
it is necessary to take some measures to cope With it as by 
using means of stepping up the voltage in tWo steps. 

[0066] Moreover, as shoWn in FIG. 3, the ioniZer portion 
20a of the air passage 20 facing the electrode portion 7a is 
given a cross-sectional area equal to that of the outlet 21a of 
the bloWer 21. This helps alleviate the pressure loss in the air 
bloWn out by the bloWer 21, and thus helps send out a 
suf?cient amount of air at a suf?cient rate. Thus, it is 
possible to generate ioniZed air With high ef?ciency. 

[0067] Next, the operation of the casing unit 8 constructed 
as described above Will be described. When the refrigerator 
body 1 is energiZed, and the ion generating apparatus 7 is 
turned on by operating the operation panel 10, the ion 
generating apparatus 7 and the bloWer 21 start operating 
sirnultaneously. As a result, the air sucked in through the air 
inlet 13 from the living space outside the refrigerator passes 
through the dustproof ?lter 14, is then ioniZed in the ioniZer 
portion 20a, then passes through the air passage 20, and is 
then released through the air outlet 11. 

[0068] In the ion generating apparatus 7, When a positive 
or negative high voltage higher than the discharge start 
voltage is applied from the high-voltage poWer supply 
portion 7b to betWeen the electrodes of the electrode portion 
7a, electric discharge occurs, producing a strong electric 
?eld. This causes electrical breakdoWn in air containing 
rnoisture, generating positive and negative ions. The voltage 
applied is, preferably, in the range of 3.2 kV to 5.5 kV, 
depending on the structure of the electrodes. 

[0069] MeanWhile, the air sent into the air passage 20 by 
the bloWer 21 passes by the surfaces of the discharge 
electrodes of the ion generating apparatus 7. Here, air that 
passes close to the surfaces is ioniZed into positive and 
negative ions as described above, and the resulting ioniZed 
air is released into the space outside, especially in front of, 
the refrigerator. As a result, rnicrobes ?oating in the space 
outside, especially in front of, the refrigerator is killed by 
being subjected to the steriliZing effect brought about in the 
following manner. 

[0070] When the output voltage is positive, positive ions, 
rnainly H+(H2O)n, are generated. When the output voltage is 
negative, negative ions, rnainly O2_(H2O)m, are generated. 
These ions H"(H2O)n and O2_(H2O)rn gather together 
around the surfaces of microbes, and thus enclose airborne 
gerrns such as rnicrobes ?oating in the air. Then, according 
to formulae (1) to (3) beloW, the ions, by colliding With one 
another and thus gathering together, produce a radical such 
as (hydroxyl radical) or H2O2 (oxygen peroxide) on 
the surfaces of microbes or the like and thereby kill airborne 
gerrns. 

[0071] By releasing a suf?cient amount of positive and 
negative ions to kill airborne gerrns present in the living 
space in this Way, it is possible to prevent rnicrobes frorn 
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entering the refrigerator from outside When the door of the 
refrigerator compartment 2 or vegetables compartment 5, 
Which tends to be opened and closed frequently, is opened 
and closed. This helps produce a more hygienic environment 
inside the refrigerator. 

[0072] Moreover, since the ion generating apparatus 7 and 
its operation portion 12 are located at a height of 800 mm to 
1 100 mm from the ?oor surface of the refrigerator. This 
prevents ioniZed air to be bloWn directly only the face of 
infants Who are younger than one and a half year (With an 
average height of about 800 mm), Which is the age at Which 
they start Walking steadily, and thus Who still toddle sup 
ported or unsupported. Moreover, this is achieved Without 
spoiling the operability With Which adults can operate the 
refrigerator. 

[0073] Moreover, the casing unit 8, Which is built as a unit, 
is built into and thereby integrated into the control panel 6. 
This helps save space Without reducing the spaces inside the 
storage compartments and Without spoiling the functions 
and appearance of the refrigerator. Moreover, the air outlet 
11 of the casing unit 8 is located directly in the front face of 
the control panel 8 Without a detour through a pipe or the 
like. This helps ef?ciently release ioniZed air and simulta 
neously save space. 

[0074] Furthermore, since the air outlet 11 is located in the 
front face of the control panel 6, it is possible to check 
Whether the casing unit 8 is operating or not easily as by 
placing a hand in front of the air outlet 11 While operating 
the refrigerator. Moreover, the air inlet 13 of the casing unit 
8 is located above the door handle for a storage compart 
ment, such as the vegetables compartment 5, so that air is 
sucked into the casing unit 8 through the vicinity of the 
space created by the recess 17 formed as the door handle. 
This enhances suction ef?ciency. Moreover, by locating the 
air inlet 13 in the bottom face of the control panel 6, it is 
possible to prevent entry of particulate dust that falls from 
above, and prevent entry of liquid such as Water. This helps 
avoid deterioration of performance or failure. 

[0075] Moreover, by operating the operation portion 12, 
the ion balance can be varied so that the ion generating 
apparatus 7 selectively releases a large amount of negative 
ions. This makes it possible to obtain a relaxing effect on the 
human body. In particular, in a case Where a large amount of 
negative ions is selectively generated, by operating the 
louver 11a, ioniZed air can be directed to a space such as a 
kitchen or the like Where a person spends time in a ?xed 
position so as to efficiently obtain a relaxing effect on the 
human body. 

[0076] This embodiment deals only With ion generating 
means for releasing ions to outside a refrigerator. Needless 
to say, it is also possible to provide ion generating means 
inside the refrigerator. In the embodiment described above, 
the ion generating means is placed in the control panel 
provided in the front face of the partition Wall separating the 
storage compartments. It is, hoWever, also possible to place 
the casing unit of the ion generating means in the door of a 
storage compartment of the refrigerator. 

[0077] Next, a second embodiment of the present inven 
tion Will be described With reference to the draWings. FIG. 
10 is a front vieW of the refrigerator of the second embodi 
ment of the invention. FIG. 11 is a top vieW of the 
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refrigerator. FIG. 12 is a diagram shoWing the construction 
inside the ceiling portion of the refrigerator shoWn in FIG. 
11. FIG. 13 is a sectional vieW along line A-A shoWn in 
FIG. 12. FIG. 14 is a sectional vieW along line B-B shoWn 
in FIG. 12. 

[0078] As shoWn in FIG. 10, the refrigerator of this 
embodiment has, in an upper portion of a refrigerator body 
1, a refrigerator compartment 27 and, beloW it, a freeZer 
compartment 28 and a vegetables compartment 29. These 
compartments are separated from one another With heat 
insulating partition portions. The refrigerator compartment 
27 is openable With a door 30 pivoted at the front thereof 
LikeWise, the freeZer compartment 28 and the vegetables 
compartment 29 are respectively openable With doors 31 and 
32 pivoted at the front thereof The doors 30, 31, and 32 are 
openably supported by hinges. In the refrigerator of this 
embodiment, the hinges are provided at both the left-hand 
and right-hand sides of the door so that the door is openable 
from either side. 

[0079] As shoWn in FIGS. 11 to 13, a ceiling portion 33 of 
the refrigerator 1 is composed of a top surface portion 33a 
and a front portion 33b that are ?ush With each other. The 
front portion 33b is shaped like a box by being composed of 
a support member 35 for holding a hinge ?tting plate 34 to 
Which the hinges are ?tted and a cover 36 for covering the 
support member 35 from above to conceal the hinge ?tting 
plate 34. 
[0080] The hinge ?tting plate 34, Which has the hinges 
?tted thereto at both ends, is so shaped as to protrude 
frontWard in a left-hand and a right hand portion thereof, and 
is recessed in a central portion thereof In this central portion 
is placed the casing unit 8 described earlier. The casing unit 
8 has its case 40 ?tted to the support member 35 With screWs 
or the like. Next to the casing unit 8, there is placed a circuit 
board holding member 38 for holding an operation circuit 
board 39 upright. The operation circuit board 39 is a circuit 
board for operating the casing unit 8. 

[0081] The air inlet 13 (see FIG. 14) of the casing unit 8 
is ?tted With a dustproof ?lter 46. This dustproof ?lter 46 
removes particulate dust from the air sucked in through the 
air inlet 13 of the casing unit 8, and thereby prevents 
deterioration of performance resulting from dust collecting 
in the discharge electrode portion of the ion generating 
apparatus 7. 

[0082] As shoWn in FIG. 10, on the front face of the 
support member 35, there are provided, on the left, a display 
portion 47 for displaying the operation status of the casing 
unit 8 and other monitored information and, on the right, an 
operation portion 48 for operating the casing unit 8. At the 
center, there is formed an opening 41 that faces the air outlet 
11 so as to permit ioniZed air to be bloWn out therethrough. 
Furthermore, as shoWn in FIGS. 13 and 14, the front bottom 
surface of the support member 35 faces the door 30 of the 
refrigerator compartment 27, and has a recess 49 formed in 
a central portion thereof In the recess 49, there is formed an 
opening 42 so as to face the air inlet 13 of the casing unit 8 
to permit air outside the refrigerator to be sucked in there 
through. This recess 49 helps Widen the gap betWeen the 
support member 35 and the door 30, and thus makes it 
possible to suck in an ample amount of air through the air 
inlet 13 even When the door 30 is closed. 

[0083] Next, the operation of generating ions in the con 
struction described above Will be described. When poWer is 
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turned on by operating the operation portion 48, the casing 
unit 8 is energized. The ion generating apparatus 7 and the 
blower 21 start operating simultaneously. Thus, air outside 
the refrigerator is sucked into the case 40 through the 
opening 42 and the air inlet 13. The air sucked in passes 
through the dustproof ?lter 46, and ?oWs through the air 
passage 20. The positive and negative ions generated by the 
ion generating apparatus 7 is carried by the passing air, and 
thus the air becomes ioniZed. This ioniZed air is bloWn out 
through the air outlet 11 and the opening 41. 

[0084] In this Way, ioniZed air is bloWn out from the 
ceiling portion 33. Thus, the ioniZed air bloWn out of the 
refrigerator reaches far and is spared over a Wide area. The 
positive and negative ions kill airborne germs present in the 
living space, and thereby reduces the airborne germs present 
in the vicinity of the refrigerator body 1. Thus, ioniZed air 
shuts the front of the refrigerator body 1, and produces a 
living space With reduced airborne germs. Even When any of 
the door 30, 31, and 32 is opened and closed, airborne germs 
are prevented from entering the refrigerator from outside. 
Thus, it is possible to realiZe a more hygienic environment 
both inside and outside the refrigerator. 

[0085] By setting the bloW-out direction of the air outlet 
11 doWnWard, it is possible to form a curtain of ioniZed air 
in front of the refrigerator body 1. This air curtain cuts off 
the Way of entry through Which airborne germs approach the 
refrigerator body 1, and thus helps to more securely prevent 
entry of airborne germs into the refrigerator. 

[0086] Many modi?cations are possible in this embodi 
ment. For eXample, the ion generating apparatus 7 or the 
casing unit 8 may be placed in the top face of the ceiling 
portion. Separate ion generating apparatuses may be pro 
vided to release ions to outside and inside the refrigerator. 
Although this embodiment deals With a door that is openable 
from either side, it is also possible to apply the invention to 
a door that is openable from one side. Speci?cally, in a case 
Where a hinge ?tting plate that has a hinge ?tted thereto at 
one end is adopted, the ion generating apparatus 7 or the 
casing unit 8 can be placed in the space left by the side of 
the frontWard protruding portion of the hinge ?tting plate in 
front of the ceiling portion. 

INDUSTRIAL APPLICATION 

[0087] As described above, according to the present 
invention, a refrigerator is furnished With ion generating 
means that releases a suf?cient amount of ioniZed air to 
produce a steriliZing effect into the living space outside, 
especially in front of, the refrigerator. With the resulting 
eXcellent steriliZing effect, it is possible to kill microbes 
?oating in the living space Without the use of an air puri?er 
having such a function. Thus, it is possible to prevent entry 
of airborne germs into the refrigerator from outside, and thus 
to realiZe a hygienic environment inside the refrigerator. 

[0088] Moreover, according to the present invention, the 
ion generating means is placed in the ceiling portion of the 
refrigerator body. With the resulting eXcellent antimicrobial 
effect, it is possible to eliminate airborne germs present in 
the living space outside the refrigerator. In this Way, it is 
possible to produce a hygienic, comfortable living space, 
and to reduce airborne germs and thereby prevent airborne 
germs from entering the refrigerator from outside. More 
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over, since the ioniZed air outlet is located in the ceiling 
portion, there is no risk of it being toyed With by an infant. 

[0089] Furthermore, the space left in the ceiling portion is 
used, and therefore there is no need to neWly secure a space 
in Which to install an ion generating apparatus. This makes 
it possible to incorporate an ion generating apparatus into a 
refrigerator Without signi?cant design changes. Moreover, 
the interior and doors of the refrigerator can be used as they 
are Without any changes in design. This helps reduce costs. 

1. A refrigerator comprising ion generating means having 
an air passage leading to an air outlet, Wherein positive and 
negative ions are released into a living space outside the 
refrigerator. 

2. The refrigerator according to claim 1, Wherein the 
positive and negative ions are released to outside a door of 
a storage compartment of the refrigerator. 

3. The refrigerator according to claim 1, Wherein the ion 
generating means is built as a unit by being housed inside a 
casing unit. 

4. The refrigerator according to claim 1, Wherein an air 
inlet of the ion generating means has an opening pointing 
doWnWard. 

5. The refrigerator according to claim 1, Wherein the ion 
generating means is built into and thereby integrated into a 
control panel for making various settings, for eXample, for 
adjustment of a temperature inside a storage compartment. 

6. The refrigerator according to claim 3, Wherein the ion 
generating means is built as a unit including a bloWer and an 
ion generating apparatus housed inside a casing unit. 

7. The refrigerator according to claim 5, Wherein an air 
outlet of the ion generating means is located in a front face 
of the control panel. 

8. The refrigerator according to claim 7, Wherein an air 
inlet of the casing unit is located in a bottom face of the 
control panel and above a recess formed, as a door handle for 
the storage compartment, beloW the control panel. 

9. The refrigerator according to claim 8, Wherein a dust 
proof ?lter is detachably attached to the air inlet of the ion 
generating means. 

10. The refrigerator according to claim 3, Wherein the 
casing unit is provided With Water damage preventing means 
for preventing liquid such as Water that has entered the 
casing unit from reaching the ion generating apparatus. 

11. The refrigerator according to claim 10, Wherein the 
Water damage preventing means is realiZed With the air inlet 
formed in the casing unit and a drain hole formed separately 
from the air outlet. 

12. The refrigerator according to claim 11, Wherein a 
drain hole is formed in a bottom portion of the control panel 
so as to correspond to the drain hole formed in the casing 
unit. 

13. The refrigerator according to claim 10, Wherein a 
Water damage preventing rib is formed so as to protrude 
upWard from a bottom portion of the casing unit in an air 
passage betWeen the air outlet formed in the casing unit and 
the ion generating apparatus. 

14. The refrigerator according to claim 7, Wherein the 
control panel is located at a height of 800 mm to 1 100 mm 
from a ?oor surface of a body of the refrigerator. 
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15. The refrigerator according to claim 1, Wherein the ion 
generating means is located in a ceiling portion of a body of 
the refrigerator. 

16. The refrigerator according to claim 15, Wherein in the 
ceiling portion of the body of the refrigerator is provided a 
boX-shaped member composed of a ?tting member for 
?tting a door hinge for a topmost storage compartment of the 
refrigerator and a cover for covering the ?tting member, and 
the ion generating means is housed inside the boX-shaped 
member. 
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17. The refrigerator according to claim 1, Wherein an air 
outlet of the ion generating means is formed in a front face 
of the refrigerator. 

18. The refrigerator according to claim 16, Wherein in a 
front bottom portion of the boX-shaped member is formed a 
recess, and an air inlet of the ion generating means is formed 
in a bottom face of the boX-shaped member so as to face the 
recess. 


