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Description

Technical Field

[0001] The present invention relates to a refrigerator,
and more particularly to a refrigerator which can store
foodstuffs like vegetables in a fresh state, restrain reduc-
tion cf nutritive elements contained in foodstuffs, and pre-
vent damage cf irradiation device.

Background Art

[0002] Generally, a refrigerator comprises a freezing
chamber and a cooling chamber. A vegetable compart-
ment is additionally provided at a specific location in the
cooling chamber so as to store vegetables and fruits in
a more fresh state.
[0003] Many factors, such as temperature, humidity,
environmental gas, microbe, light and etc., do influence
on freshness cf vegetables. Because vegetables do
breathing and transpiration continuously, it is necessary
to restrain the breathing and the transpiration in order to
maintain the freshness cf vegetables. Most vegetables,
except for some kinds cf vegetables that have trouble at
low temperature, restrain the breathing at low tempera-
ture and the transpiration at high humidity.
[0004] For this reason, the refrigerator is provided with
the vegetable compartment with an independent space
from the cooling chamber, so as to store vegetables in a
fresh state for a long period. The vegetable compartment
is kept in adequately low temperature and as high hu-
midity as possible. In other words, the temperature and
the humidity in the vegetable compartment are main-
tained adequately for keeping the freshness cf vegeta-
bles in the vegetable compartment high.
[0005] Meanwhile, research cf a method cf maintaining
the freshness cf vegetables by using the light (another
influential factor concerning the freshness cf vegetables)
is being pursued. Relatively strong light has a bad influ-
ence cf promoting color change and transpiration cf veg-
etables, and relatively weak light has an effect cf improv-
ing the maintenance cf the freshness cf vegetables. Also,
weak light restrains chlorophyll degradation cf green
leafy and stem vegetables, and has an effect cf keeping
in vitamin C.
[0006] A conventional refrigerator having a vegetable
compartment using light will now be described with ref-
erence to FIG. 1.
[0007] The conventional refrigerator illustrated in FIG.
1 is a refrigerator disclosed in Japanese Patent Laid-
open Publication No. 9-28363. A refrigerator 10 is pro-
vided with an irradiation device 23 which irradiates weak
light to a vegetable box 20, so as to prevent decrease of
chlorophyll concentration cf green leafy and stem vege-
tables, and resultantly prevent deterioration of the quality
cf leafy and stem vegetables.
[0008] An illuminating lamp 29 is provided over the
vegetable box 20. When the vegetable box 20 is opened,

the illuminating lamp 29 emits light to allow a user to
easily see the vegetables stored in the vegetable box 20.
When the vegetable box 20 is closed, the irradiation de-
vice 23 irradiates weak light to the vegetable box 20 to
prevent deterioration cf quality cf green leafy and stem
vegetables.
[0009] Japanese Patent Laid-open Publication No.
11-159953 discloses a refrigerator provided with the ir-
radiation device 23 which is embodied by a light emitting
diode (LED) which emits light within a visible light region.
Accordingly, heat generation from the irradiation device
23 is minimized, rise cf temperature in a storage space
21 cf the vegetable box 20 is prevented, and irradiating
efficiency is increased as compared to other irradiation
devices.
[0010] Japanese Patent Laid-open Publication
No.2005-49093 discloses a refrigerator provided with a
red LED which emits light cf a wavelength of about 660nm
to green leafy and stem vegetables.
[0011] Japanese Patent Laid-open Publication No.
2005-65622 discloses a refrigerator provided with sev-
eral partitioned vegetable compartments and irradiation
devices which irradiate light cf adequate wavelengths for
kinds cf vegetables stored in the vegetable compart-
ments. More particularly, a red LED, a blue LED and a
green LED are used for selectively combining emitting
colors according to the kinds cf vegetables.
[0012] FIG. 2 shows the irradiation device provided at
the vegetable compartment in the conventional refriger-
ator.
[0013] As shown in FIG. 2, an irradiation device 1 of
the conventional refrigerator (which is disclosed in Jap-
anese Patent Laid-open Publication No. 11-159953) is
embodied by an LED which emits weak light within a
visible light region, thereby preventing deterioration cf
quality cf green leafy and stem vegetables.
[0014] However, the above conventional refrigerator
has problems as follows.
[0015] While the vegetable compartment generally has
a hexahedral storage space, light emitted from the light
source (especially, the LED) goes straight with a constant
irradiation angle. Therefore, light emitted from the light
source cannot be irradiated to some inner portions cf the
vegetable compartment, especially, by an irradiating dis-
tance and obstacles. In other words, the conventional
refrigerator has a shortcoming that light emitted from the
light source cannot be effectively irradiated to all vege-
tables.
[0016] Also, light emitted from the light source is not
entirely used for keeping the freshness of vegetables.
This is because the vegetable box is generally made of
transparent or white material, through which the irradiat-
ed light can mostly penetrate.
[0017] Also, because the irradiation device is mounted
in the state of protruding toward the vegetable compart-
ment, the irradiation device may be broken when moving
the vegetable box or food storage containers.
[0018] Also, a short may occur by damage of an elec-
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tronic substrate of the irradiation device due to moisture
of the refrigerator.
[0019] Also, the emitting colors from the three color
(red, blue, green) LEDs can be selectively combined, but
it is not accurate that which of the red LED, the blue LED
and the green LED respectively are effective to which
foodstuffs. Therefore, such an irradiation device is not
effective to the maintenance of the freshness of the
stored foodstuffs and the prevention of the chlorophyll
degradation.
[0020] Further, means for selecting the emitting color
from the three color LED is provided, but the selecting
means is not practical due to lack of accurate information
that which emitting color is most adequate for which food-
stuffs.
[0021] Although it is found that which emitting color is
most effective to which foodstuffs by experiments, it is
very difficult for the user to remember this information
one by one to select the emitting color, or it is very trou-
blesome for the user to search this information before
selecting the emitting color.
[0022] Also, regarding the foodstuffs, the relationship
of which with the emitting color is not experimentally
found, the user cannot determine which emitting color is
adequate for the foodstuffs and cannot be confident
whether the user-selected emitting color is adequate for
the foodstuffs or not. Thus, the user comes to distrust
the irradiation device.
[0023] DE934833 (C) discloses a lighting device for
the interior of refrigerators, the light source of which is
switched off when the refrigerator door is opened. The
lighting comprises light-emitting bodies or substances
provided in or on the wall surfaces of the refrigerator in-
terior, to which the light energy is supplied by a radiation
source preferably provided outside the cooling space,
thereby reducing heating of the inner chamber of the re-
frigerator.
[0024] JP2000258051 (A) discloses an illuminating de-
vice of a refrigerator which is placed in the interior of a
refrigerator to light up and illuminate when a door is
opened. The illuminating device is provided with a light
source and a light introducing plate which introduces light
from the light source to the interior of the refrigerator.
[0025] US2209869 (A) discloses a refrigerator having
a chamber and an illuminating lamp within the chamber.
The chamber comprising a food storage receptacle and
the lamp positioned so that light from the lamp illuminates
upper and lower portions of the receptacle.
[0026] DE29715157 (U1) discloses light-emitting di-
odes that provide an infrared-free and ultraviolet-free,
white light in a main direction, whilst diffusely emitting
working light for illuminating a work surface of at least
500 lux.
[0027] US2135878 (A) discloses an illuminated refrig-
erator having a freezing chamber with a transparent
shield for separating the chamber into two compart-
ments. The shield has a lamp embedded which is capable
of illumination both compartments.

Disclosure of Invention

Technical Problem

[0028] Accordingly, the present invention is directed to
a refrigerator that substantially obviates one or more
problems due to limitations and disadvantages of the re-
lated art.
[0029] An object of the present invention devised to
solve the problem lies on a refrigerator which can effec-
tively use light emitted from a light source for storing veg-
etables in a fresh state.
[0030] Another object of the present invention devised
to solve the problem lies on a refrigerator which can pre-
vent breakage of an irradiation device by an external
shock and a short cf an electronic substrate by moisture
permeation.
[0031] A further object cf the present invention devised
to solve the problem lies on a refrigerator which can elon-
gate a period of maintaining freshness and nutritive ele-
ments cf foodstuffs.
[0032] Yet another object of the present invention de-
vised to solve the problem lies on a refrigerator which
can improve convenience in use.

Technical Solution

[0033] According to the invention, these objects are
achieved by a refrigerator as defined in claim 1. Preferred
embodiments of the invention are defined in claims 2-18.
The refrigerator of the invention necessarily comprises
all the features mentioned in claim 1. Any statement, in
the following description, suggesting that a feature men-
tioned in claim 1 is optional, should be ignored.
[0034] The refrigerator may further comprise a reflec-
tion member which is mounted to the storage chamber
to reflect the light emitted from the irradiation device, and
a transforming member which transforms the light emit-
ted from the irradiation device into a side light type.
[0035] Preferably, the storage chamber includes a
vegetable compartment for storing vegetables. The stor-
age chamber includes a storage box, and the reflection
member is mounted to the storage box.
[0036] The transforming member is an optical fiber.
The transforming member is formed correspondingly to
a shape cf an edge cf the vegetable compartment. The
transforming member is mounted to an inner wall cf the
vegetable compartment. The transforming member is
formed correspondingly to a shape of the vegetable com-
partment in at least one direction cf a depth direction and
a width direction cf the vegetable compartment.
[0037] Also, the irradiation device includes a plurality
of light sources for emitting the light in several directions.
[0038] The irradiation device is mounted to an inner
wall cf the vegetable compartment. The irradiation device
is protrudingly mounted to the inner wall cf the vegetable
compartment, and the vegetable box is formed with an
opening at a position corresponding to the irradiation de-
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vice.
[0039] Alternatively, the irradiation device is mounted
in an inner wall of the vegetable compartment.
[0040] Preferably, the vegetable box includes a scat-
tering member which scatters the light emitted from the
irradiation device. The vegetable box further includes a
reflection plate which reflects the light irradiated into the
vegetable box.
[0041] Alternatively, the irradiation device is protrud-
ingly mounted to an inner wall of the vegetable compart-
ment, and the vegetable box is formed with an opening
at a position corresponding to the irradiation device.
[0042] Alternatively, the irradiation device is mounted
in an inner wall of the vegetable compartment, and is
formed with a scattering member which scatters the light
emitted from the irradiation device.
[0043] The refrigerator may further comprise: a body
which is mounted in the main body, and provided with a
storage space and an insertion part; and a light perme-
ation member which seals the insertion part cf the body.
The irradiation device is mounted in the insertion part cf
the body.
[0044] The insertion part is provided with a reflection
plate which reflects the light emitted from the irradiation
device toward an inside of the body.
[0045] The reflection plate is formed with a plurality of
convex portions. The reflection plate is formed in a sem-
ispherical shape, and has an opening which opposes the
storage chamber. The light permeation member is a dif-
fused reflection light filter or a concave lens. The light
permeation member is provided with a sealing member
at a side surface thereof.
[0046] The irradiation device irradiates the light cf dif-
ferent combinations cf wavelengths correspondingly to
a kind of the foodstuffs stored in the storage chamber.
[0047] The irradiation device is disposed at an outer
rear portion of the storage chamber.
[0048] The irradiation device includes a protective cov-
er, a surface cf which is corrosion-treated. The storage
chamber and the protective cover are made cf light per-
meable material.
[0049] The refrigerator may further comprises a select-
ing device which has a function cf enabling a user to input
information cf a kind cf the foodstuffs stored in the storage
chamber, and changing a wavelength cf the light emitted
from the irradiation device, corresponding to a color cf
the foodstuffs.
[0050] Alternatively, the refrigerator may further com-
prise a color recognition device which recognizes a color
cf the foodstuffs stored in the storage chamber, and
changes a wavelength of the light emitted from the irra-
diation device, corresponding to the color of the food-
stuffs.
[0051] Preferably, the irradiation device includes a plu-
rality cf light emitting diodes which emit the light having
different wavelengths.
[0052] The storage chamber is configured to selective-
ly store meats and vegetables. The irradiation device is

configured to irradiate red light to the foodstuffs when the
color of the foodstuffs is red. The irradiation device is
configured to irradiate green light to the foodstuffs when
the color of the foodstuffs is green. At this time, the irra-
diation device is configured to further irradiate white light.
[0053] Alternatively, the irradiation device is config-
ured to irradiate green-white combined light when vege-
tables are stored in the storage chamber, and to irradiate
red-blue combined light when meats are stored in the
storage chamber.
[0054] Also, the refrigerator is configured to adjust an
inner temperature cf the storage chamber, correspond-
ing to the kind of the foodstuffs stored in the storage
chamber, and the temperature adjustment is performed
in cooperation with the change of the combination of the
light emitted from the irradiation device.

Advantageous Effects

[0055] The refrigerator according to the present inven-
tion has the following effects.
[0056] Because the light emitted from the light source
can be evenly irradiated to the vegetables stored in the
vegetable compartment, freshness of the vegetables can
be maintained more effectively.
[0057] Also, by separately storing the foodstuffs clas-
sified by colors and controlling the irradiation device to
irradiate the most adequate light for the color cf the stored
foodstuffs, the effects cf maintaining freshness cf the
foodstuffs and preventing chlorophyll degradation can be
maximized.
[0058] Further, instead cf the user directly selecting
the light emitted from the irradiation device, since the
user only inputs the information of the kind cf the stored
foodstuffs or the color recognition device automatically
detects the color cf the stored foodstuffs, the conven-
ience in use is increased.
[0059] Also, because the light emitting elements are
insertedly mounted in a refrigerator body, breakage cf
the light emitting elements due to the collision with the
stored foodstuffs can be prevented.
[0060] Also, because the light emitted from the light
emitting elements are irradiated through the polarized
light filter or the concave lens, the light can be more even-
ly irradiated to the foodstuffs stored in the storage cham-
ber.

Brief Description of the Drawings

[0061] The accompanying drawings, which are includ-
ed to provide a further understanding cf the invention,
illustrate embodiments of the invention and together with
the description serve to explain the principle cf the inven-
tion.
[0062] In the drawings:

FIGs. 1 and 2 are perspective views showing a con-
ventional refrigerator;
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FIG. 3 is a perspective view showing a refrigerator
in accordance with the present invention;
FIG. 4 is a perspective view showing a vegetable
compartment of a refrigerator depicted in FIG. 3;
FIGs. 5 to 7 are schematic views showing exemplary
modifications of a light source used in a refrigerator
in accordance with the present invention;
FIGs. 8 and 9 are perspective views showing a re-
frigerator in accordance with another embodiment
of the present invention in which light sources de-
picted in FIGs. 5 and 7 are used;
FIG. 10 is a perspective view showing a refrigerator
in accordance with a further embodiment of the
present invention;
FIGs. 11 and 12 are sectional views cf FIG. 10;
FIG. 13 is a perspective view showing a refrigerator
in accordance with another embodiment cf the
present invention;
FIG. 14 is a perspective view showing a vegetable
compartment cf a refrigerator depicted in FIG. 13;
FIG. 15 is a perspective view showing a body of a
vegetable compartment depicted in FIG. 14;
FIG. 16 is a sectional view taken along line A-A in
FIG. 14;
FIG. 17 is a bottom perspective view showing an
upper panel of a vegetable compartment depicted in
FIG. 14;
FIG. 18 is a side-sectional view showing an irradia-
tion device depicted in FIG. 17;
FIG. 19 is a perspective view showing a reflection
plate;
FIG. 20 is a perspective view showing an exemplary
modification cf a reflection plate;
FIG. 21 is a perspective view showing a refrigerator
in accordance with another embodiment cf the
present invention;
FIG. 22 is a perspective view showing a vegetable
compartment cf a refrigerator depicted in FIG. 21;
FIG. 23 is a sectional view taken along line I-I in FIG.
22.
FIG. 24 is a front view showing a rear surface of a
vegetable compartment depicted in FIG. 22;
FIG. 25 is a front view showing a selecting device of
a vegetable compartment depicted in FIG. 22;
FIG. 26 is a front view showing an exemplary mod-
ification cf a selecting device; and
FIGs. 27 and 28 are perspective views showing a
refrigerator in accordance with yet another embodi-
ment of the present invention.

Best Mode for Carrying Out the Invention

[0063] Reference will now be made in detail to the pre-
ferred embodiments cf the present invention, examples
cf which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0064] A refrigerator according to a preferred embod-
iment cf the present invention will now be described with
reference to FIG. 3.
[0065] A refrigerator 100 comprises a freezing cham-
ber 110 and a cooling chamber 120. As an example cf a
storage chamber, a vegetable compartment 200 is addi-
tionally provided in the cooling chamber 120. Generally,
the vegetable compartment 200 is located at a bottom
portion in the cooling chamber 120.
[0066] Hereinafter, the vegetable compartment 200
will be described in detail.
[0067] The refrigerator may be provided with one or
more partitioned vegetable compartments 200. FIG. 3
shows the refrigerator 100 having several vegetable
compartments. Vegetable boxes 210a, 210b and 210c
are received in the respective vegetable compartments
one by one. Preferably, the lowermost vegetable box
210c is provided with a temperature adjusting device 280,
so as to selectively store meats or vegetables as needed.
[0068] For convenience of description, the uppermost
vegetable compartment will be described as an example.
Since other vegetable compartments have a similar
structure to the uppermost vegetable compartment, the
description thereof will be omitted.
[0069] The cooling chamber 120 is formed with a space
for receiving the vegetable box 210a. The space is de-
fined by a lower partition wall 270b, an upper partition
wall 270a, left and right partition walls 420 and 410, and
a rear partition wall (not shown). The vegetable box 210a
is disposed in the space. The vegetable box 210a can
be drawn toward a front of the refrigerator and has an
opened upper portion, however, the structure of the veg-
etable compartment 200 in the present invention is not
restricted thereto but can be variously modified.
[0070] A light source 230 for irradiating light to the veg-
etable box 210a and a switch 250 for manipulating the
light source 230 are mounted to the upper partition wall
270a. The light source 230 may be embodied by any light
emitting element which can irradiate weak light to vege-
tables to keep the freshness of the vegetables. In terms
of restricting heat generation and decreasing power con-
sumption, it is preferable to use a light emitting diode as
the light source.
[0071] A reflection member 240 is mounted to a certain
position cf the vegetable box 210a. The reflection mem-
ber 240 has a function cf preventing light emitted from
the light source 230 from penetrating through or being
absorbed in the vegetable box 210a.
[0072] Referring to FIG. 4, the reflection member will
now be described in detail.
[0073] Based on the features and the mounting posi-
tion cf the light source 230, the mounting position and
the number of the reflection member 240 are decided.
For example, the reflection members 240 may be mount-
ed to inner walls cf the vegetable box 210a. The reflection
member 240 may be mounted to the vegetable box 210a
as a separate component, or may be formed integrally
with the vegetable box 210a.
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[0074] It is illustrated in FIG. 4 that the reflection mem-
ber 240 is mounted to the vegetable box 210a, however,
the present invention is not restricted thereto. That is, the
reflection member 240 may be mounted to an inner wall
cf the space in which the vegetable box 210a is received
(i.e., the space forming the vegetable compartment). In
this case, it is preferable that the vegetable box 210a is
made cf transparent material, through which light pene-
trates.
[0075] Referring to FIGs. 5 to 9, a refrigerator accord-
ing to another embodiment of the present invention will
now be described.
[0076] In the previous embodiment, the reflection
member is mounted to the vegetable compartment to ef-
fectively irradiate light. On the other hand, this embodi-
ment is configured such that the type of light emitted from
the light source is transformed into a side light type from
an end light type.
[0077] A structure cf transforming the light emitted from
the light source into the side light type from the end light
type will now be described with reference to FIGs. 5 to 7.
[0078] Transforming means for transforming the type
of light emitted from the light source into another light
type is connected to the light source. It is preferable to
use an optical fiber as the transforming means, however,
the transforming means is not restricted to the optical
fiber.
[0079] FIG. 5 shows that light emitted from the light
source 230 passes through the transforming means 232
and is irradiated in the end light type from an end cf the
transforming means 232. FIG. 6 shows that light emitted
from the light source 230 passes through the transform-
ing means 236 and is uniformly irradiated in the side light
type from opposite side surfaces of the transforming
means 236. And, FIG. 7 shows that light emitted from
the light source 230 passes through the transforming
means 236a and is irradiated in the high-illuminance side
light type from one side surface of the transforming
means 236a. The side light or the high-illuminance side
light may be used in this embodiment. A non-described
reference numeral 234 in FIGs. 5 to 7 refers to a light
concentration plate, and 238 refers to a reflection mirror.
[0080] Referring to FIGs. 8 and 9, the embodiments
using the side light or the high-illuminance side light will
be described in detail.
[0081] The light source 230 and the transforming
means 236 and 236a are mounted together to predeter-
mined positions in the vegetable compartment. It is also
possible to dispose the light source 230 at a certain po-
sition in the refrigerator and to dispose the transforming
means 236 and 236a at a certain position in the vegetable
compartment independently from the light source.
[0082] As shown in FIGs. 8 and 9, the transforming
means 236 and 236a and the light source 230 are mount-
ed to proper positions in the vegetable compartment. For
convenience of description, the installment cf only the
transforming means 236 and 236a will be described here-
inafter.

[0083] As shown in FIG. 8, the transforming means
236 and 236a may be mounted to an edge of the vege-
table compartment or the vegetable box 210a. Also, as
shown in FIG. 9, at least one transforming means 236
and 236a may be mounted to the vegetable compartment
or the vegetable box 210a in a depth direction (a direction
from a front portion to a rear portion of the refrigerator).
Of course, the transforming means 236 and 236a may
be mounted to the vegetable compartment or the vege-
table box 210a in a width direction.
[0084] It is more preferable to mount the transforming
means 236 and 236a to the space in which the vegetable
box 210a is received, i.e., to the inner wall cf the vegetable
compartment, rather than to mount the transforming
means 236 and 236a to the vegetable box 210a. This is
because the vegetable box 210a is generally formed in
a drawer type, and the drawer-type vegetable box 210a
is not convenient to mount the transforming means 236
and 236a.
[0085] Referring to FIG. 10, a refrigerator according to
a further embodiment of the present invention will now
be described.
[0086] Different from the previous embodiments, this
embodiment is configured such that a plurality cf light
sources 230 are mounted to effectively irradiate light to
the vegetable compartment.
[0087] Describing in detail, a plurality of light sources
230 are mounted to the predetermined positions cf the
vegetable compartment. At this time, it is preferable that
the light source 230 is a point light source. The mounting
positions of the plurality of light sources 230 can be widely
decided, however, it is preferable that at least one light
source is disposed at an upper plane cf the vegetable
compartment, and other light sources are disposed at
other planes, except the upper plane, e.g., a front plane,
side planes and a rear plane of the vegetable compart-
ment.
[0088] Referring to FIGs. 11 and 12, a refrigerator ac-
cording to another embodiment cf the present invention
will now be described.
[0089] This embodiment relates to a mounting struc-
ture cf the light source 230. The mounting structure ac-
cording to this embodiment can be applied to all cf the
previous embodiments, and is especially useful for the
point light source.
[0090] When the light source 230 is mounted to the
vegetable box 210a, the light irradiation efficiency is high-
er. But, it is not convenient to mount the light source 230
to the vegetable box 210a. This is because the connec-
tion cf electric wires are complicated when the light
source 230 is mounted to the vegetable box 210a. Ac-
cordingly, in terms cf the installment cf the light source
230, it is preferable that the light source 230 is mounted
to the inner wall cf the vegetable compartment, i.e., the
partition wall of the refrigerator. Because the upper por-
tion of the vegetable box 210a is generally opened, the
light irradiation efficiency cf the light source 230 mounted
to the upper portion of the vegetable box 210a is not
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affected, but the light irradiation efficiency of the light
sources 230 mounted to the front, side and rear portions
may be decreased. This is because the vegetable box
210a is not generally made of perfectly transparent ma-
terial and thus light emitted from the light source 230
mounted outside the vegetable box 210a cannot com-
pletely penetrate through the vegetable box 210a. This
embodiment solves the above problem.
[0091] Referring to FIG. 11, the light source 230 is
mounted to the inner wall cf the vegetable compartment,
e.g., the rear surface cf the vegetable compartment. That
is, the light source 230 is protrudingly mounted to a rear
partition wall 430 cf the refrigerator, and the vegetable
box 210a is formed with an opening 212 corresponding
to the light source 230. When the vegetable box 210a is
put into the vegetable compartment, the light source 230
is inserted through the opening 212 cf the vegetable box
210a and the opening 212 is blocked. Accordingly, the
vegetable box 210a is kept in a sealed state.
[0092] FIG. 12 shows another mounting structure of
the light source 230.
[0093] As shown in FIG. 12, the light source 230 is
mounted in the rear partition wall 430 of the refrigerator,
and the vegetable box 210a is provided with a light scat-
tering member 260 corresponding to the light source 230.
The light scattering member 260 scatters light emitted
from the light source 230 so that the light is evenly spread
to the vegetables stored in the vegetable box 210a. The
vegetable box 210a is further provided with a reflection
plate 262 at a position opposite to the light scattering
member 260. By the light being reflected from the reflec-
tion plate 262, the light can be more evenly irradiated to
the vegetables.
[0094] The light scattering member 260 and the reflec-
tion plate 262 may be formed integrally or separately
with/from the vegetable box 210a. Also, the sizes cf the
light scattering member 260 and the reflection plate 262
are not limited to specific values, and can be adequately
varied. When the light scattering member 260 and the
reflection plate 262 occupy parts cf the vegetable box
210a, it is preferable to change a transmittance of the
corresponding parts cf the vegetable box 210a so that
light emitted from the light source 230 can be more evenly
spread in the vegetable box 210a.
[0095] A refrigerator according to another embodiment
cf the present invention will now be described with refer-
ence to FIGs. 13 to 16.
[0096] A refrigerator 100 comprises a main body 14
having a cooling chamber, and a storage container 200
which is provided in the cooling chamber cf the main body
14 to store foodstuffs. The storage container 200 includes
a body 10 which is mounted in the cooling chamber and
formed with a storage chamber 11 and an insertion part
13, an irradiation device 20 which is mounted to the in-
sertion part 13 of the body 10 and irradiates light toward
the storage chamber 11, and a light permeation member
30 which shields the insertion part 13 cf the body 10 and
through which light emitted from the irradiation device 20

penetrates.
[0097] The body 10 has a function as the foodstuff stor-
age container which is provided at a lower portion cf the
refrigerator. The body 10 has the storage chamber 11
which is defined by a bottom wall and left and right side
walls. Preferably, the body 10 has a plurality cf storage
chambers 11 for classifying foodstuffs and separately
storing the classified foodstuffs.
[0098] A sliding-type storage box 15 is coupled to the
storage chamber 11 cf the body 10 to easily put or pull
foodstuffs into/out cf the storage box 15. However, the
means for storing foodstuffs is not limited to the sliding-
type storage box 15 of this embodiment, and can be var-
iously modified into other forms like a door hingedly cou-
pled to an upper portion cf the body 10.
[0099] In order to prevent moisture from leaking, it is
preferable to form the body 10 and the storage box 15
to be kept in an airtight state. By the airtight structure of
the body 10 and the storage box 15, an adequate humid-
ity can be maintained for a long time by moisture tran-
spired from foodstuffs.
[0100] The body 10 may have a plurality of storage
chambers 11. In this embodiment, as shown in FIGs. 15
and 16, the storage container 100 is constituted by a
plurality of storage chambers 11 which are partitioned in
a vertical direction. At least one cf the storage chambers
11 is provided with a temperature adjusting device 17 to
selectively store meats and vegetables.
[0101] The insertion part 13 is formed at the inner sur-
face of the body 10. The insertion part 13 is opened to-
ward the storage chamber 11, and the irradiation device
20 is insertedly mounted in the insertion part 13.
[0102] By the irradiation device 20 being insertedly
mounted in the insertion part 13 of the body 10, the break-
age cf the irradiation device 20 due to the collision with
the foodstuffs when the storage box 15 slides is prevent-
ed.
[0103] The irradiation device 20 includes a substrate
21, and light emitting elements 23 mounted on the sub-
strate 21. Preferably, the light emitting element 23 is em-
bodied by a light emitting diode (LED) which has relatively
low heat generation and relatively high light emitting ef-
ficiency. By using the LED as the light emitting element
23 in this embodiment, heat generated from the irradia-
tion device 20 can be minimized, and operational effi-
ciency can be increased.
[0104] The irradiation device 20 irradiates light within
a visible light region to the storage chamber 11. The
mounting position of the irradiation device 20 has no lim-
itation. The irradiation device 20 can be selectively
mounted to the upper and lower portions cf the storage
chamber 11 or the outer side surfaces cf the storage
chamber 11.
[0105] For reference, visible light means light which
has a wavelength range, cf about 380 to 770nm, which
is commonly visible to a person’s eyes. The change cf
nature of the visible light according to the wavelength is
represented by a color. That is, as it progresses from red
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to violet, the wavelength becomes shortened. For exam-
ple, the wavelength of red light is in the range cf
700∼610nm, the wavelength cf orange light is
610∼590nm, the wavelength cf yellow light is
590∼570nm, the wavelength cf green light is 570∼500nm,
the wavelength of blue light is 500∼450nm, and the wave-
length of violet light is 450∼400nm.
[0106] When the infrared light, which has the wave-
length longer than 770nm, is irradiated, the temperature
in the storage chamber 11 and the surface temperature
cf the stored foodstuffs are increased. Thus, the food-
stuffs deteriorate quickly. For this reason, it is preferable
that the irradiation device 20 is designed to emit light
within the visible light region. Because the red visible light
region is not accurately discriminated from the infrared
light region, the visible light region defined in the present
invention includes a partial infrared light region which has
the range of the wavelength near the wavelength cf the
red visible light region.
[0107] The irradiation device 20 cf the present inven-
tion is configured such that emitting color can be changed
according to the color of the foodstuffs stored in the stor-
age chamber 11.
[0108] By experiments, the applicant of the present in-
vention has found that when the emitting color cf the ir-
radiation device 20 matches with the color cf the stored
foodstuffs, it is most effective to the maintenance cf fresh-
ness cf the foodstuffs and nutritive elements. For exam-
ple, the red light is irradiated to red foodstuffs, and the
green light is irradiated to green foodstuffs.
[0109] Based on the above facts, this embodiment is
structured such that many kinds cf foodstuffs are classi-
fied by colors and the emitting color of light irradiated to
foodstuffs is changed according to the color of foodstuffs.
More particularly, when the color cf the stored foodstuffs
is red, the irradiation device 20 is set to irradiate the red
light to the stored foodstuffs, and when the color of the
stored foodstuffs is green, the irradiation device 20 is set
to irradiate the green-white combined light to the stored
foodstuffs.
[0110] The foodstuffs stored in the storage container
100 may be primarily classified into vegetables and fruits.
Further, the vegetables may be classified into leafy and
stem vegetables, leaves and/or stems cf which are used,
root vegetables, roots and/or subterranean stems cf
which are used, and fruit vegetables, fruits of which are
used.
[0111] In the present invention, the above various
kinds cf vegetables and fruits are classified by red and
green, and the irradiation device is set to irradiate light
cf different emitting colors to the classified foodstuffs.
[0112] For example, strawberry, tomato, plum or the
like belong to the red foodstuffs, and spinach, Chinese
cabbage, cabbage or the like belong to the green food-
stuffs.
[0113] The applicant cf the present invention has per-
formed an experiment of classifying the foodstuffs by red
and green, irradiating red light to the red foodstuffs by

use of the red LED, irradiating green-white combined light
to the green foodstuffs by use of the green LED and the
white LED, and measuring the variation cf freshness of
the stored foodstuffs after a predetermined period.
[0114] According to the experimental results, discolor-
ation and dryness phenomena were considerably de-
creased in the green foodstuffs, and mold and tender-
ness phenomenon were almost not generated in the red
foodstuffs, as compared to the case cf indiscriminately
irradiating visible light by use cf the white LED.
[0115] FIG. 16 shows an example cf classifying the
foodstuffs by colors and separately storing the classified
foodstuffs in the storage chambers 11. More particularly,
Chinese cabbage and green onion belonging to the green
foodstuffs are stored in a first storage chamber 11a which
is located at an uppermost position cf the storage cham-
bers 11, tomato and strawberry belonging to the red food-
stuffs are stored in a second storage chamber 11b which
is located at a middle position, and cabbage belonging
to the green foodstuffs is stored in a third storage cham-
ber 11c which is located at a lowermost position.
[0116] Referring to FIG. 17, the arrangement of the
light emitting elements of the irradiation device cf the
present invention will now be described.
[0117] The light emitting elements 23 may be posi-
tioned and arranged very diversely, however, it is most
preferable to dispose and arrange the light emitting ele-
ments 23 so as to evenly irradiate light to the stored food-
stuffs. FIG. 17 shows an exemplary arrangement of the
light emitting elements 23 of the irradiation device mount-
ed to the first storage chamber 11a. As shown in FIG.
17, red LEDs 23R, green LEDs 23G and white LEDs 23W
are disposed at a center portion of an upper panel 12
provided at an upper portion cf the storage chamber 11a.
[0118] Describing in detail, the center portion of the
upper panel 12 to which the LEDs are mounted is formed
in a circle shape, and the circle-shaped center portion of
the upper panel 12 is equiangularly partitioned. The red,
green and white LEDs 23R, 23G and 23W are disposed
at the respective partitioned fanwise regions.
[0119] At this time, because the green LED 23G and
the white LED 23W are driven together to irradiate light
to the green foodstuffs, the green LED 23G and the white
LED 23W are arranged adjacently to each other in the
respective fanwise regions.
[0120] The storage chambers 11 are further provided
with selecting devices 25 for changing the emitting colors
of light from the irradiation device 20, corresponding to
the colors cf the foodstuffs respectively stored in the first
to third storage chambers 11a, 11b and 11c. For exam-
ple, by manipulating the selecting device 25, the red
LEDs 23R and the green and white LEDs 23G and 23W
are selectively driven to irradiate the red light or the
green-white combined light to the foodstuffs stored in the
first storage chamber 11a.
[0121] In this embodiment, the selecting device 25 is
disposed at a front surface cf the upper panel 12. The
selecting device 25 includes three buttons. First and sec-
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ond buttons are for inputting the information cf the color
(i.e., red or green) of the stored foodstuffs, and a third
button is for stopping the operation of the irradiation de-
vice 20.
[0122] For example, when the red foodstuffs are stored
in the first storage chamber 11a, if the user presses the
first button cf the selecting device 25, the red LEDs 23R
of the irradiation device 20 are driven to irradiate the red
light to the red foodstuffs. On the other hand, when the
green foodstuffs are stored in the first storage chamber
11a, if the user presses the second button cf the selecting
device 25, the red LEDs 23R cf the irradiation device 20
are turned off and the green and white LEDs 23G and
23W are driven to irradiate the green-white combined
light to the green foodstuffs.
[0123] Meanwhile, instead of the above selecting de-
vice 25, a color recognition device (not shown) like a cam-
era capable of recognizing the color cf the stored food-
stuffs may be mounted in the storage chamber 11. If so,
it is unnecessary for the user to confirm the color cf the
stored foodstuffs, and the color recognition device de-
tects the color of the stored foodstuffs and automatically
drives the adequate LEDs for the color cf the foodstuffs,
thereby increasing convenience in use.
[0124] It is preferable that the storage container 200 is
provided with an opening/closing sensor (not shown) for
determining whether the storage chamber 11 is opened
or closed. Only when the opening/closing sensor deter-
mines that the storage chamber 11 is closed, the irradi-
ation device 20 is driven to irradiate light.
[0125] As shown in FIGs. 18 and 19, the insertion part
13 of the body 10 is provided with a reflection plate 24
for reflecting the light emitted from the irradiation device
20 toward the storage chamber 11.
[0126] The reflection plate 24 is formed in an opened
semispherical shape so as to effectively reflect the light
emitted from the light emitting elements 23 of the irradi-
ation device 20 toward the storage chamber 11. Prefer-
ably, the reflection plate 24 is made cf aluminium which
is electrolytically polished to prevent the change of the
color cf the light emitted from the light emitting elements
23 and increase light reflection efficiency. However, the
material cf the reflection plate 24 is not limited to the
aluminium, but the reflection plate 24 can be made cf
glass or chromium coated material having high light re-
flectance.
[0127] An exemplary modification of the reflection
plate cf the present invention will now be described with
reference to FIG. 20.
[0128] As shown in FIG. 20, a semispherical-shaped
reflection plate 24a cf this embodiment is formed with a
plurality of convex portions 26 at its bottom surface. The
plurality cf convex portions 26 extend in a radial direction.
The light emitting elements 23 are mounted at a center
portion of the bottom surface cf the reflection plate 24a.
The light emitted from the light emitting elements 23 is
diffusely reflected by the convex portions 26 extending
in the radial direction. Accordingly, the light can be more

widely irradiated into the storage chamber 11. Of course,
the shape and the arrangement of the convex portions
26 can be variously modified.
[0129] The light permeation member 30 is coupled to
the opened portion cf the insertion part 13 to seal the
insertion part 13. A sealing member 31 cf rubber material
is fitted between the light permeation member 30 and the
insertion part 13, to prevent moisture from permeating
into the light emitting elements 23.
[0130] Preferably, the light permeation member 30 is
embodied by a polarized light filter (PL filter) so that the
light emitted from the light emitting elements 23 can be
evenly spread in the storage chamber 11. When the light
emitted from the light emitting elements 23 penetrates
through the polarized light filter, because the light is re-
fracted in several directions, the light can be more widely
irradiated into the storage chamber 11. The light perme-
ation member 30 is not limited to the polarized light filter,
and can be embodied by a concave lens which can
change the refractive index according to the area cf the
storage chamber 11.
[0131] Hereinafter, the operational effect cf the above-
structured refrigerator according to the present invention
will be described. The user classifies the foodstuffs by
colors, and puts the classified foodstuffs into the respec-
tive storage chambers. In the case that the color recog-
nition device is provided at the storage chambers, the
color recognition device automatically recognizes the
color cf the foodstuffs stored in the storage chambers.
[0132] The light within the visible light region is irradi-
ated into the respective storage chambers in which the
foodstuffs classified by colors are respectively stored. At
this time, the emitting color cf the light irradiated into the
storage chambers is decided correspondingly to the color
of the foodstuffs stored in the storage chambers.
[0133] Also, the user can manipulate the selecting de-
vice to manually change the emitting color cf the light
correspondingly to the color cf the foodstuffs stored in
the storage chambers.
[0134] Because the light emitting elements are insert-
edly mounted in the insertion part of the body, the break-
age cf the light emitting elements due to the collision with
the foodstuffs stored in the storage chambers is prevent-
ed.
[0135] Also, since the light emitting elements are
shielded by the light permeation member which is em-
bodied by the polarized light filter or the concave lens,
moisture does not permeate into the light emitting ele-
ments, thereby preventing the damage cf the substrate
due to a short. Furthermore, since the light emitted from
the light emitting elements is refracted in several direc-
tions while penetrating through the diffused reflection
light filter or the concave lens, the light can be more widely
and evenly irradiated into the storage chambers.
[0136] Referring to FIGs. 21 to 23, a refrigerator ac-
cording to another embodiment cf the present invention
will now be described.
[0137] A vegetable compartment 200 is provided at a
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lower portion of a cooling chamber. The vegetable com-
partment 200 includes several vegetable storage cham-
bers 510a, 510b and 510c, irradiation devices 530a, 530b
and 530c, and a selecting device 550.
[0138] The storage chambers 510a, 510b and 510c
provide foodstuffs storage space, and are defined by a
bottom wall and left and right side walls. In this embodi-
ment, the storage chambers 510a, 510b and 510c are
opened and closed by a sliding type so that the user
easily puts or pulls foodstuffs into/out cf the storage
chambers 510a, 510b and 510c.
[0139] However, the opening/closing type of the stor-
age chambers 510a, 510b and 510c is not limited to the
sliding type, and can be variously modified into other
types like a door hingedly coupled to an upper portion cf
the storage chambers 510a, 510b and 510c.
[0140] In order to prevent moisture from leaking, it is
preferable to form the storage chambers 510a, 510b and
510c to be kept in an airtight state. By the airtight structure
of the storage chambers 510a, 510b and 510c, an ade-
quate humidity can be maintained for a long time by mois-
ture transpired from foodstuffs.
[0141] In this embodiment, as shown in FIG. 23, the
vegetable compartment 200 includes three vegetable
storage chambers 510a, 510b and 510c which are par-
titioned in a vertical direction.
[0142] The irradiation devices 530a, 530b and 530c
irradiate light within the visible light region into the parti-
tioned storage chambers 510a, 510b and 510c, respec-
tively.
[0143] Any light source may be used as light emitting
elements 531a, 531b and 531c cf the irradiation devices
530a, 530b and 530c. However, it is preferable that the
light emitting elements 531a, 531b and 531c are embod-
ied by a light emitting diode (LED) which has relatively
low heat generation and relatively high light emitting ef-
ficiency.
[0144] By using the LEDs as the light emitting elements
531a, 531b and 531c, the heat generated from the irra-
diation devices 530a, 530b and 530c is minimized, and
the rise cf the temperature by the light emitting elements
531a, 531b and 531c are decreased. Accordingly, the
irradiation devices 530a, 530b and 530c can be driven
with relatively low power consumption.
[0145] Meanwhile, the irradiation device 530c for irra-
diating the light into the lowermost storage chamber 510c
is designed to irradiate the light of different color combi-
nations within the visible light region according to the kind
of the foodstuffs stored in the storage chamber 510c.
[0146] As described above, according to the experi-
ments executed by the applicant cf the present invention,
when the emitting color of the irradiation device matches
with the color cf the stored foodstuffs, it is most effective
to the maintenance of freshness cf the foodstuffs and
nutritive elements. In particular, it is effective to irradiate
the green-white combined light to vegetables, and to ir-
radiate the red-blue combined light to meats.
[0147] Based on the above experimental results, in this

embodiment, vegetables are stored in the first storage
chamber 510a which is located at an uppermost position
cf the storage chambers and the second storage cham-
ber 510b which is located at a middle position. The irra-
diation devices 530a and 530b mounted in the first and
second storage chambers 510a and 510b are set to in-
discriminately irradiate the green-white combined light.
And, the irradiation device 530c mounted in the lower-
most third storage chamber 510c is set to irradiate the
light cf different combinations according to the kind cf the
foodstuffs stored in the third storage chamber 510c.
[0148] For example, when vegetables are stored in the
third storage chamber 510c, the irradiation device 530c
irradiates the green-white combined light. On the other
hand, when meats are stored in the third storage chamber
510c, the irradiation device 530c irradiates the red-blue
combined light. FIG. 23 shows an exemplary state in
which vegetables are stored in the first storage chamber
510a and the second storage chamber 510b, and meats
are stored in the third storage chamber 510c.
[0149] With respect to the third storage chamber 510c
in which vegetables and meats are selectively stored, it
is preferable to adjust an inner temperature cf the third
storage chamber 510c at the same time when the irradi-
ation device 530c irradiates the light of the adequate color
combination for the kind cf the foodstuffs stored in the
third storage chamber 510c. For example, when storing
vegetables, the inner temperature of the third storage
chamber 510c is adjusted to be about 3°C. When storing
meats, the inner temperature of the third storage cham-
ber 510c is adjusted to be about -2°C. Meats are stored
at the lower temperature than vegetables.
[0150] The mounting position of the irradiation devices
530a, 530b and 530c has no limitation. The irradiation
devices 530a, 530b and 530c can be selectively mounted
to the upper and lower portions cf the storage chambers
510a, 510b and 510c. As shown in FIG. 23, this embod-
iment is configured such that the irradiation devices 530a,
530b and 530c are disposed at outer rear-upper portions
of the storage chambers 510a, 510b and 510c, i.e., a
rear partition wall of a main body 100 of the refrigerator.
[0151] The irradiation devices 530a, 530b and 530c,
as shown in FIG. 23, include substrates 533a, 533b and
533c, light emitting elements 531a, 531b and 531c
mounted to the substrates 533a, 533b and 533c, and
protective covers 537a, 537b and 537c for preventing
permeation of moisture into the light emitting elements
531a, 531b and 531c and damage of the light emitting
elements 531a, 531b and 531c. Preferably, the protective
covers 537a, 537b and 537c are made cf light permeable
material, and the surface cf the protective covers 537a,
537b and 537c are corrosion-treated so that the light pen-
etrating through the protective covers 537a, 537b and
537c are scattered and an irradiation angle is broadened.
[0152] The selecting device 550 is for inputting infor-
mation cf the kind cf foodstuffs stored in the third storage
chamber 510c and deciding the emitting color cf light
emitted from the irradiation device 530c, corresponding
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to the color cf the foodstuffs stored in the third storage
chamber 510c. The detailed constitution of the selecting
device 550 will be described later with reference to FIGs.
25 and 26.
[0153] It is preferable that the vegetable compartment
200 is provided with an opening/ closing sensor (not
shown) for determining whether the storage chambers
510a, 510b and 510c are opened or closed. Only when
the opening/closing sensor determines that the storage
chambers 510a, 510b and 510c are closed, the irradia-
tion devices 530a, 530b and 530c are driven to irradiate
light.
[0154] Referring to FIG. 24, the arrangement structure
cf the light emitting elements cf the irradiation devices
will now be described.
[0155] The light emitting elements 531a, 531b and
531c may be positioned and arranged very diversely,
however, it is most preferable to dispose and arrange the
light emitting elements 531a, 531b and 531c so as to
evenly irradiate light to the stored foodstuffs.
[0156] FIG. 24 shows an exemplary arrangement cf
the light emitting elements 531a, 531b and 531c. The
light emitting elements 531a, 531b and 531c are dis-
posed at the outer rear-upper portions of the storage
chambers 510a, 510b and 510c, and arranged in a line
in a horizontal direction.
[0157] The first storage chamber 510a and the second
storage chamber 510b are for storing vegetables, and
the irradiation devices 530a and 530b mounted to the
first and second storage chambers 510a and 510b are
constituted by green LEDs 531G and white LEDs 531W
which are alternately arranged with a regular gap there-
between (as described above, the green LEDs 531G and
the white LEDs 531W are adequate for vegetables).
[0158] The third storage chamber 510c is for selective-
ly storing vegetables and meats, and the irradiation de-
vice 530c mounted to the third storage chamber 510c is
constituted by red LEDs 531R and blue LEDs 531B as
well as the green LEDs 531G and white LEDs 531W (as
described above, the red LEDs 531R and the blue LEDs
531B are adequate for meats). The green LEDs 531G,
the white LEDs 531W, the red LEDs 531R and the blue
LEDs 531B are alternately arranged with a regular gap
therebetween. As shown in FIG. 24, because the green
and white LEDs 531G and 531W are driven together for
irradiating light to vegetables and the red and blue LEDs
531R and 531B are driven together for irradiating light to
meats, the green LEDs 531G and the white LEDs 531W
are disposed adjacent to each other, and the red LEDs
531R and the blue LEDs 531B are disposed adjacent to
each other.
[0159] For even irradiation of the light, as shown in
FIG. 24, each of the light emitting elements is formed in
an elliptical shape, and each cf the light emitting elements
is disposed such that a major axis cf the elliptical-shaped
light emitting element is perpendicular to the arrange-
ment direction cf the light emitting elements.
[0160] Referring to FIGs. 25 and 26, the constitution

of the selecting device according to the present invention
will now be described.
[0161] In this embodiment, the selecting device 550 is
mounted to the front surface of the upper panel 570c cf
the third storage chamber 510c. FIGs. 25 and 26 illustrate
the constitution cf the selecting device 550.
[0162] As shown in FIG. 25, the selecting device 550
includes a first selecting part 551, a second selecting part
553, and a third selecting part 555. Based on the selected
kind cf foodstuffs, the selecting device 550 adequately
changes the light emitted from the irradiation device
530c.
[0163] The first selecting part 551 has a function of
turning off the irradiation device. When intending to stop
the operation of the irradiation device, the user presses
the first selecting part 551.
[0164] When the foodstuffs stored in the third storage
chamber 510c are vegetables, the user presses the sec-
ond selecting part 553. Then, the irradiation device irra-
diates the green-white combined light into the third stor-
age chamber 510c.
[0165] When the foodstuffs stored in the third storage
chamber 510c are meats, the user presses the third se-
lecting part 555. Then, the irradiation device irradiates
the red-blue combined light into the third storage cham-
ber 510c.
[0166] In order to enable the user to easily discriminate
the second selecting part 553 and the third selecting part
555 from each other, as shown in FIG. 25, designs of
vegetables and meats are drawn on the button-shaped
selecting parts 553 and 555.
[0167] FIG. 26 shows an exemplary modification of the
selecting device. A selecting device 650 depicted in FIG.
26 is configured to operate by the rotation of a selecting
lever 651.
[0168] Using the above-described selecting device
550 or 650, the user selects the kind cf the stored food-
stuffs (i.e., vegetables or meats) by manipulating the but-
tons or the lever, so that the irradiation device irradiates
the light adequate for the color cf the selected kind cf the
foodstuffs.
[0169] Referring to FIG. 27, a refrigerator according to
another embodiment cf the present invention will now be
described.
[0170] A refrigerator of this embodiment is combined
with a function cf storing ’kimchi’. The refrigerator com-
prises a cooling chamber 710, an upper kimchi storage
chamber 720, and a lower kimchi storage chamber 740.
[0171] A door 717 is hingedly coupled to a main body
700 cf the refrigerator to open and close the cooling
chamber 710. The upper and lower kimchi storage cham-
bers 720 and 740 are opened and closed by drawer-type
doors 727 and 747, respectively. The cooling chamber
710 provides a space for storing kimchi, or for storing
vegetables or meats as needed.
[0172] In this embodiment, an irradiation device is
mounted to the cooling chamber 710, more particularly,
to a lowermost storage chamber 710c cf storage cham-
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bers 710a, 710b and 710c of the cooling chamber 710.
Accordingly, the lowermost storage chamber 710c can
selectively store vegetables and meats, and the irradia-
tion device mounted to the lowermost storage chamber
710c irradiates the light adequate for the kind cf the stored
foodstuffs, thereby maintaining freshness and nutritive
elements for a long time. It is also possible to mount the
irradiation device to all cf the storage chambers 710a,
710b and 710c.
[0173] Although it is not illustrated in FIG. 27, the irra-
diation device includes green, white, red and blue LEDs
which are arranged in a line at an outer rear portion cf
the storage chamber. Since the constitution cf the irradi-
ation device of this embodiment is the same as that cf
the irradiation device of the previous embodiments, the
detailed description thereof will be omitted.
[0174] In this embodiment, a selecting device 750 is
for inputting information cf the kind cf foodstuffs stored
in the lowermost storage chamber 710c and adequately
changing the light emitted from the irradiation device. The
selecting device 750 is mounted to an upper panel 770
which is positioned at an upper portion cf the storage
chamber 710c.
[0175] Since the constitution cf the selecting device
750 is the same as that cf the selecting device illustrated
in FIG. 25 of the previous embodiment, the detailed de-
scription tbere of will be omitted.
[0176] Referring to FIG. 28, a refrigerator according to
yet another embodiment cf the present invention will now
be described.
[0177] As shown in FIG. 28, a refrigerator according
to this embodiment comprises a freezing chamber 820
at its upper portion, and a cooling chamber 840 at its
lower portion. A freezing chamber door 827 and a cooling
chamber door 847 are hingedly coupled to a main body
800 cf the refrigerator to open and close the freezing
chamber 820 and the cooling chamber 840, respectively.
[0178] A vegetable compartment 810 including a left
storage chamber 810a and a right storage chamber 810b
is provided at a bottom portion of the cooling chamber
840. In this embodiment, an irradiation device is mounted
to the vegetable compartment 810, more particularly, to
the right storage chamber 810b. Accordingly, the right
storage chamber 810b can selectively store vegetables
and meats, and the irradiation device mounted to the
right storage chamber 810b irradiates the light adequate
for the kind cf the stored foodstuffs, thereby maintaining
freshness and nutritive elements for a long time.
[0179] Of upper panels 870a and 870b which are lo-
cated at upper portions cf the left and right storage cham-
bers 810a and 810b, a selecting device 850, which is the
same as the previous embodiment, is mounted to the
upper panel 870b cf the right storage chamber 810b.
[0180] Since the constitution cf the irradiation device
and the selecting device is the same as that cf the pre-
vious embodiment, the detailed description there of will
be omitted.
[0181] Hereinafter, an operational principle cf the re-

frigerator according to the present invention will be de-
scribed. When the user stores vegetables or meats in
the vegetable compartment, the irradiation device irradi-
ates light within the visible light region to the stored food-
stuffs. Especially, since the user can selectively input the
information of the kind cf the stored foodstuffs (i.e., veg-
etables or meats) by use cf the selecting device, the ir-
radiation device irradiates the adequate light for the kind
cf the stored foodstuffs. In particular, when vegetables
are stored, the irradiation device irradiates the green-
white combined light. On the other hand, when meats
are stored, the irradiation device irradiates the red-blue
combined light.
[0182] And, in cooperation with the irradiation cf the
irradiation device, the inner temperature cf the storage
chamber is adjusted correspondingly to the kind cf the
foodstuffs stored in the storage chamber.
[0183] Meanwhile, instead cf the selecting device, if
the color recognition device like a camera capable of rec-
ognizing the color cf the stored foodstuffs is mounted in
the storage chamber, it is unnecessary for the user to
confirm the color of the stored foodstuffs, and the color
recognition device detects the color of the stored food-
stuffs and automatically drives the irradiation device to
irradiate the light adequate for the color of the stored
foodstuffs.
[0184] The present invention can be applied to all types
of the refrigerator, e.g., the side-by-side type refrigerator
in which the cooling chamber and the freezing chamber
are partitioned in left and right sides, the top-mount type
refrigerator in which the freezing chamber is positioned
at the upper portion and the cooling chamber is posi-
tioned at the lower portion, and the french refrigerator in
which the cooling chamber is positioned at the upper por-
tion and the freezing chamber is positioned at the lower
portion.
[0185] Also, in the above embodiments, the refrigera-
tor having the vegetable compartment for primarily stor-
ing vegetables and fruits has been illustrated and ex-
plained, however, the present invention is not restricted
to the above embodiments. The principle of the present
invention can also be applied to kimchi refrigerators for
primarily storing kimchi, rice containers for primarily stor-
ing cereals, and wine refrigerators for primarily storing
alcoholic beverages. Further, the principle cf the present
invention can also be applied to devices for storing a
variety of foodstuffs including meats.
[0186] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
invention. Thus, it is intended that the present invention
covers the modifications and variations cf this invention
provided they come within the scope cf the appended
claims.

Industrial Applicability

[0187] The refrigerator according to the present inven-
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tion has industrial advantages as follows.
[0188] Because the light emitted from the light source
can be evenly irradiated to the vegetables stored in the
vegetable compartment, freshness of the vegetables can
be maintained more effectively.
[0189] Also, by separately storing the foodstuffs clas-
sified by colors and controlling the irradiation device to
irradiate the most adequate light for the color cf the stored
foodstuffs, the effects of maintaining freshness of the
foodstuffs and preventing chlorophyll degradation can be
maximized.
[0190] Further, instead cf the user directly selecting
the light emitted from the irradiation device, since the
user only inputs the information of the kind of the stored
foodstuffs or the color recognition device automatically
detects the color cf the stored foodstuffs, the conven-
ience in use is increased.
[0191] Also, because the light emitting elements are
insertedly mounted in a refrigerator body, breakage cf
the light emitting elements due to the collision with the
stored foodstuffs can be prevented.
[0192] Also, because the light emitted from the light
emitting elements are irradiated through the polarized
light filter or the concave lens, the light can be more even-
ly irradiated to the foodstuffs stored in the storage cham-
ber.

Claims

1. A refrigerator(100) comprising:

a main body (14);
a storage chamber (11) which is provided in the
main body to store foodstuffs, wherein the stor-
age chamber forms a storage container (200)
for storing vegetable or meats;
a body (10) which is formed with the storage
chamber (11); and
an irradiation device (20) which irradiates light
within a visible light region into the storage
chamber (11),
the irradiation device (20) comprising:

an insertion part (13) formed at the inner
surface of the body and opened toward the
storage container (200);
a plurality of light emitting diodes (23) pro-
vided in the insertion part (13) and emitting
light having different wavelengths;
a light permeation member (30) coupled to
the opened portion of the insertion part (13)
to seal the insertion part and through which
light emitted from the irradiation device (20)
penetrates;
a sealing member (31) of rubber material is
fitted between the light permeation member
(30) and the insertion part (13) to prevent

moisture from permeating into the light emit-
ting diodes (23); and
a selecting device (25) which has a function
of enabling a user to input information of a
kind of the foodstuffs stored in the storage
container (200),

wherein the irradiation device (20) is configured
to irradiate the adequate colour combination for
kind of the stored foodstuffs.

2. The refrigerator (100) according to claim 1, further
comprising:
a reflection member (240) which is mounted to the
storage container (200) to reflect the light emitted
from the irradiation device (20).

3. The refrigerator (100) according to claim 1, further
comprising:
a transforming member which transforms the light
emitted from the irradiation device (20) into a side
light type.

4. The refrigerator (100) according to claim 3, wherein
the transforming member is an optical fiber.

5. The refrigerator (100) according to claim 3, wherein
the transforming member is mounted to an inner wall
of the storage container (200).

6. The refrigerator (100) according to claim 2, wherein
the irradiation device (20) includes a plurality of light
sources for emitting the light in several directions.

7. The refrigerator (100) according to claim 6, wherein
the irradiation device (20) is protrudingly mounted to
the inner wall of the storage container (200), and
the storage box (15) is formed with an opening at a
position corresponding to the irradiation device.

8. The refrigerator (100) according to claim 6, wherein
the irradiation device (20) is mounted in an inner wall
of the storage container (200), and the storage box
(15) includes a scattering member which scatters
the light emitted from the irradiation device (20).

9. The refrigerator (100) according to claim 1, wherein
the insertion part (13) is provided with a reflection
plate (24) which reflects the light emitted from the
irradiation device (20) toward an inside of the body
(14).

10. The refrigerator (100) according to claim 9, wherein
the reflection plate (24) is formed with a plurality of
convex portions.

11. The refrigerator (100) according to claim 9, wherein
the reflection plate (24) is formed in a semispherical
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shape, and has an opening which opposes the stor-
age container (200).

12. The refrigerator (100) according to claim 1, wherein
the light permeation member (30) is a polarized light
filter.

13. The refrigerator (100) according to claim 1, wherein
the light permeation member (30) is a concave lens.

14. The refrigerator (100) according to claim 1, wherein
the irradiation device (20) irradiates the light of dif-
ferent combinations of wavelengths correspondingly
to the kind of the foodstuffs stored in the storage
chamber(11).

15. The refrigerator (100) according to claim 14, wherein
the irradiation device (20) is configured to irradiate
red light to the foodstuffs when the color of the food-
stuffs is red, and is configured to irradiate green light
to the foodstuffs when the color of the foodstuffs is
green.

16. The refrigerator (100) according to claim 15, wherein
the irradiation device (20) is configured to further ir-
radiate white light.

17. The refrigerator (100) according to claim 14, wherein
the irradiation device (20) is configured to irradiate
green-white combined light when vegetables are
stored in the storage container (200), and is config-
ured to irradiate red-blue combined light when meats
are stored in the storage container (200).

18. The refrigerator (100) according to claim 14, wherein
the refrigerator (100) is configured to adjust an inner
temperature of the storage container (200), corre-
sponding to the kind of the foodstuffs stored in the
storage container (200), and
wherein the temperature adjustment is performed in
cooperation with the change of the combination of
the light emitted from the irradiation device (20).

Patentansprüche

1. Kühlvorrichtung (100), umfassend:

einen Hauptkörper (14);
eine Aufbewahrungskammer (11), welche in
dem Hauptkörper bereitgestellt ist, um Nah-
rungsmittel aufzubewahren, wobei die Aufbe-
wahrungskammer einen Aufbewahrungsbehäl-
ter (200) zum Aufbewahren von Gemüse oder
Fleisch bildet;
einen Körper (10), welcher mit der Aufbewah-
rungskammer (11) gebildet ist; und
eine Bestrahlungsvorrichtung (20), welche Licht

innerhalb eines sichtbaren Lichtbereichs in die
Aufbewahrungskammer (11) abstrahlt,
wobei die Bestrahlungsvorrichtung (20) um-
fasst:

einen Einsatzteil (13), welcher an der inne-
ren Fläche des Körpers gebildet ist und in
Richtung des Aufbewahrungsbehälters
(200) geöffnet ist;
eine Mehrzahl von Leuchtdioden (23), wel-
che in dem Einsatzteil (13) bereitgestellt
sind und Licht emittieren, welches verschie-
dene Wellenlängen aufweist;
ein Lichtdurchlasselement (30), welches
mit dem geöffneten Abschnitt des Einsatz-
teils (13) gekoppelt ist, um den Einsatzteil
abzudichten, und durch welches von der
Bestrahlungsvorrichtung (20) emittiertes
Licht hindurchdringt;
wobei ein Abdichtelement (31) aus einem
Kautschukmaterial zwischen dem Licht-
durchlasselement (30) und dem Einsatzteil
(13) eingepasst ist, um zu verhindern, dass
Feuchtigkeit in die Leuchtdioden (23) ein-
dringt; und
eine Auswahlvorrichtung (25), welche eine
Funktion aufweist, dass einem Benutzer er-
möglicht wird, Informationen einer Art der
Nahrungsmittel einzugeben, welche in dem
Aufbewahrungsbehälter (200) aufbewahrt
sind,

wobei die Bestrahlungsvorrichtung (20) dazu
eingerichtet ist, die angemessene Farbkombi-
nation für die Art der aufbewahrten Nahrungs-
mittel abzustrahlen.

2. Kühlvorrichtung (100) nach Anspruch 1, ferner um-
fassend:
ein Reflexionselement (240), welches an dem Auf-
bewahrungsbehälter (200) montiert ist, um das von
der Bestrahlungsvorrichtung (20) emittierte Licht zu
reflektieren.

3. Kühlvorrichtung (100) nach Anspruch 1, ferner um-
fassend:
ein Transformationselement, welches das von der
Bestrahlungsvorrichtung (20) emittierte Licht in ein
Licht vom Seitentyp transformiert.

4. Kühlvorrichtung (100) nach Anspruch 3, wobei das
Transformationselement eine optische Faser ist.

5. Kühlvorrichtung (100) nach Anspruch 3, wobei das
Transformationselement an einer inneren Wand des
Aufbewahrungsbehälters (200) montiert ist.

6. Kühlvorrichtung (100) nach Anspruch 2, wobei die
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Bestrahlungsvorrichtung (20) eine Mehrzahl von
Lichtquellen zum Emittieren des Lichts in mehreren
Richtungen umfasst.

7. Kühlvorrichtung (100) nach Anspruch 6, wobei die
Bestrahlungsvorrichtung (20) vorstehend an der in-
neren Wand des Aufbewahrungsbehälters (200)
montiert ist, und
die Aufbewahrungsbox (15) mit einer Öffnung an ei-
ner Position gebildet ist, welche der Bestrahlungs-
vorrichtung entspricht.

8. Kühlvorrichtung (100) nach Anspruch 6, wobei die
Bestrahlungsvorrichtung (20) in einer inneren Wand
des Aufbewahrungsbehälters (200) montiert ist und
die Aufbewahrungsbox (15) ein Streuungselement
umfasst, welche das von der Bestrahlungsvorrich-
tung (20) emittierte Licht streut.

9. Kühlvorrichtung (100) nach Anspruch 1, wobei der
Einsatzteil (13) mit einer Reflexionsplatte (24) be-
reitgestellt ist, welche das von der Bestrahlungsvor-
richtung (20) emittierte Licht in Richtung eines Inne-
ren des Körpers (14) reflektiert.

10. Kühlvorrichtung (100) nach Anspruch 9, wobei die
Reflexionsplatte (24) mit einer Mehrzahl konvexer
Abschnitte gebildet ist.

11. Kühlvorrichtung (100) nach Anspruch 9, wobei die
Reflexionsplatte (24) in einer Halbkugelform ausge-
bildet ist und eine Öffnung aufweist, welche dem Auf-
bewahrungsbehälter (200) gegenüberliegt.

12. Kühlvorrichtung (100) nach Anspruch 1, wobei das
Lichtdurchlasselement (30) ein Filter für polarisiertes
Licht ist.

13. Kühlvorrichtung (100) nach Anspruch 1, wobei das
Lichtdurchlasselement (30) eine konkave Linse ist.

14. Kühlvorrichtung (100) nach Anspruch 1, wobei die
Bestrahlungsvorrichtung (20) das Licht verschiede-
ner Kombinationen von Wellenlängen entsprechend
der Art der in der Aufbewahrungskammer (11) auf-
bewahrten Nahrungsmittel abstrahlt.

15. Kühlvorrichtung (100) nach Anspruch 14, wobei die
Bestrahlungsvorrichtung (20) dazu eingerichtet ist,
rotes Licht abzustrahlen, wenn die Farbe der Nah-
rungsmittel rot ist, und dazu eingerichtet ist, grünes
Licht abzustrahlen, wenn die Farbe der Nahrungs-
mittel grün ist.

16. Kühlvorrichtung (100) nach Anspruch 15, wobei die
Bestrahlungsvorrichtung (20) r dazu eingerichtet ist,
ferner weißes Licht abzustrahlen.

17. Kühlvorrichtung (100) nach Anspruch 14, wobei die
Bestrahlungsvorrichtung (20) dazu eingerichtet ist,
grün-weiß kombiniertes Licht abzustrahlen, wenn
Gemüse in dem Aufbewahrungsbehälter (200) auf-
bewahrt wird, und dazu eingerichtet ist, rotblau kom-
biniertes Licht abzustrahlen, wenn Fleisch in dem
Aufbewahrungsbehälter (200) aufbewahrt wird.

18. Kühlvorrichtung (100) nach Anspruch 14, wobei die
Kühlvorrichtung (100) dazu eingerichtet ist, eine In-
nentemperatur des Aufbewahrungsbehälters (200)
entsprechend der Art der in dem Aufbewahrungsbe-
hälter (200) aufbewahrten Nahrungsmittel anzupas-
sen, und
wobei die Temperaturanpassung im Zusammen-
spiel mit der Änderung der Kombination des von der
Bestrahlungsvorrichtung (20) emittierten Lichts
durchgeführt wird.

Revendications

1. Réfrigérateur (100) comprenant :

un corps principal (14) ;
une chambre de stockage (11) qui est prévue
dans le corps principal pour stocker des denrées
alimentaires, où la chambre de stockage forme
un contenant de stockage (200) pour stocker
des légumes ou des viandes ;
un corps (10) qui est formé de la chambre de
stockage (11) ; et
un dispositif d’émission de rayonnement (20) qui
émet un rayonnement de lumière à l’intérieur
d’une région de lumière visible dans la chambre
de stockage (11),
le dispositif d’émission de rayonnement (20)
comprenant :

une partie d’insertion (13) formée au niveau
de la surface interne du corps et ouverte
vers le contenant de stockage (200) ;
une pluralité de diodes électroluminescen-
tes (23) prévues dans la partie d’insertion
(13) et émettant une lumière ayant différen-
tes longueurs d’onde ;
un élément de pénétration de lumière (30)
couplé à la partie ouverte de la partie d’in-
sertion (13) pour sceller la partie d’insertion
et à travers lequel pénètre la lumière émise
par le dispositif d’émission de rayonnement
(20) ;
un élément d’étanchéité (31) en matériau
en caoutchouc est ajusté entre l’élément de
pénétration de lumière (30) et la partie d’in-
sertion (13) pour empêcher l’humidité de
pénétrer dans les diodes électrolumines-
centes (23) ; et
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un dispositif de sélection (25) qui a pour
fonction de permettre à un utilisateur d’in-
troduire des informations concernant une
sorte de denrées alimentaires stockées
dans le contenant de stockage (200),

dans lequel le dispositif d’émission de rayonne-
ment (20) est configuré pour émettre un rayon-
nement de la combinaison de couleurs adéqua-
te pour la sorte de denrées alimentaires stoc-
kées.

2. Réfrigérateur (100) selon la revendication 1, com-
prenant en outre :
un élément réfléchissant (240) qui est monté sur le
contenant de stockage (200) pour réfléchir la lumière
émise par le dispositif d’émission de rayonnement
(20).

3. Réfrigérateur (100) selon la revendication 1, com-
prenant en outre :
un élément de transformation qui transforme la lu-
mière émise par le dispositif d’émission de rayonne-
ment (20) en un type de lumière latérale.

4. Réfrigérateur (100) selon la revendication 3, dans
lequel l’élément de transformation est une fibre op-
tique.

5. Réfrigérateur (100) selon la revendication 3, dans
lequel l’élément de transformation est monté sur une
paroi interne du contenant de stockage (200).

6. Réfrigérateur (100) selon la revendication 2, dans
lequel le dispositif d’émission de rayonnement (20)
comporte une pluralité de sources lumineuses pour
émettre la lumière dans plusieurs directions.

7. Réfrigérateur (100) selon la revendication 6, dans
lequel le dispositif d’émission de rayonnement (20)
est monté de manière saillante sur la paroi interne
du contenant de stockage (200), et
la boîte de stockage (15) est formée avec une ouver-
ture au niveau d’une position correspondant au dis-
positif d’émission de rayonnement.

8. Réfrigérateur (100) selon la revendication 6, dans
lequel le dispositif d’émission de rayonnement (20)
est monté dans une paroi interne du contenant de
stockage (200), et la boîte de stockage (15) compor-
te un élément de diffusion qui diffuse la lumière émi-
se par le dispositif d’émission de rayonnement (20).

9. Réfrigérateur (100) selon la revendication 1, dans
lequel la partie d’insertion (13) est dotée d’une pla-
que réfléchissante (24) qui réfléchit la lumière émise
par le dispositif d’émission de rayonnement (20) vers
une partie intérieure du corps (14).

10. Réfrigérateur (100) selon la revendication 9, dans
lequel la plaque réfléchissante (24) est formée d’une
pluralité de parties convexes.

11. Réfrigérateur (100) selon la revendication 9, dans
lequel la plaque réfléchissante (24) se présente sous
forme semi-sphérique, et a une ouverture qui est op-
posée au contenant de stockage (200).

12. Réfrigérateur (100) selon la revendication 1, dans
lequel l’élément de pénétration de lumière (30) est
un filtre de lumière polarisée.

13. Réfrigérateur (100) selon la revendication 1, dans
lequel l’élément de pénétration de lumière (30) est
une lentille concave.

14. Réfrigérateur (100) selon la revendication 1, dans
lequel le dispositif d’émission de rayonnement (20)
émet un rayonnement de la lumière de différentes
combinaisons de longueurs d’onde en correspon-
dance avec la sorte de denrées alimentaires stoc-
kées dans la chambre de stockage (11).

15. Réfrigérateur (100) selon la revendication 14, dans
lequel le dispositif d’émission de rayonnement (20)
est configuré pour émettre un rayonnement de lu-
mière rouge sur les denrées alimentaires lorsque la
couleur des denrées alimentaires est rouge, et est
configuré pour émettre un rayonnement de lumière
verte sur les denrées alimentaires lorsque la couleur
des denrées alimentaires est verte.

16. Réfrigérateur (100) selon la revendication 15, dans
lequel le dispositif d’émission de rayonnement (20)
est configuré pour en outre émettre un rayonnement
de lumière blanche.

17. Réfrigérateur (100) selon la revendication 14, dans
lequel le dispositif d’émission de rayonnement (20)
est configuré pour émettre un rayonnement de la
lumière combinée verte-blanche lorsque des légu-
mes sont stockés dans le contenant de stockage
(200), et est configuré pour émettre un rayonnement
de la lumière combinée rouge-bleue lorsque des
viandes sont stockées dans le contenant de stocka-
ge (200).

18. Réfrigérateur (100) selon la revendication 14, où le
réfrigérateur (100) est configuré pour régler une tem-
pérature interne du contenant de stockage (200),
correspondant à la sorte de denrées alimentaires
stockées dans le contenant de stockage (200), et
dans lequel le réglage de température est effectué
en coopération avec le changement de la combinai-
son de la lumière émise par le dispositif d’émission
de rayonnement (20) .
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