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low temperature compartment 5, thereby cooling the Inside of the low
temperature compartment 5 to a pre- The present invention relates to a
chilled food  determined temperature (err). Then that part of the case In a
low temperature compartment, which  Is ar-  cooled air passes through the
communicating port 12, ranged in a refrigerating compartment.        5
and enters the refrigerating compartment. Referring to Figures 29 and 30,
there is shown a   Since the conventional refrigerator cools the low
conventional refrigerator with a frozen food compart-  temperature
compartment In that manner, a great ment which has been disclosed In
JP-U-60-55969, as  amount of the cooled air Is forced to pass through an a
perspective front view in Figure 29, and as a cross  Inner bottom portion
of the low temperature compart- sectional view in Figure 30. In these
Figures, refer-  10   ment, and then the cooled air Is discharged Into an
In- ence numeral 1  designates the refrigerator as a   ner top portion of
the refrigerating compartment. This whole. Reference numeral 2 designates a
frozen food  creates problems in that the food which is stored In
compartment. Reference numeral 3 designates a re-  the low temperature
compartment Is frozen, and that . frigerating compartment which is
separated and iso-  high humidity cannot be kept because the low temper-
lated from the frozen food compartment 2 by a parti-  15  ature compartment
is not closed. tion wall 4. Reference numeral 5 designates a low     It is
an object of the presentinvention to eliminate temperature compartment
which Is arranged at a top  the problems mentioned above, and to provide a
re- portion In the refrigerating compartment 3. Reference  frigerator with
a frozen food compartment capable of numeral 6 designates a salad drawer.
Reference nu-  preventing a chilled food case In a low temperature moral 7
designates a chilled food case which is  20  housing arranged In a
refrigerating compartment housed in the low temperature compartment 5 to be
from being frozen, and of keeping the Inside of the detachable from it.
Reference numeral 8 designates  chilled food case at high humidity to
prevent stored a cover which is  arranged at the front end of the chil-
food from being dried. led food case 7. Reference numeral 9 designates a
According to the present Invention, there is pro- low temperature housing
which forms the low temper-  25  vided a refrigerator with a frozen food
compartment ature compartment 5 and has an upper portion       wherein
cooled air which is produced by an evapora- opened. Reference numeral 10
designates a lower    tor Is forcibly carried to a refrigerating
compartment partition wall which forms the bottom of the low tem-  and
other compartments by a fan; characterized In perature housing. Reference
numeral 11 designates  that it comprises: a low temperature compartment a
cooled air pass which Is arranged between the low-  30  which Is arranged
in the refrigerating compartment, er partition wall 10 and the undersurface
of the chilled  and which has a front portion opened; a chilled food food
case 7. Reference numeral 12 designates com-  case which Is housed in the
low temperature com- munication ports which communicate with the cooled
partment to be slidable forward and backward there- air pass 11 to supply
cooled air Into the refrigerating  in, and which has a front portion and an
upper portion compartment 3. Reference numeral 13 designates a   35
opened; a common cover which can close and dis- supply passage which
extents from an evaporator,   close the front portions of the low
temperature com- and which controls the amount of the cooled air into
partment and the chilled food case; a cooling top the refrigerating
compartment 3 by a damperthermo-  plate for covering the upper opened
portion of the stat 14. The damper thermostat automatically opens  chilled
food case; a cooled air path which Is formed and closes a cooled air outlet
13a of the supply pas-  40  between the top plate and the low temperature
com- sage. Reference numeral 15 designates a shunt sup-  partment; and a
supply passage connecting the evap- ply passage which directs part of the
cooled air con-  orator with the cooled air path for directing a part of
trolled at the damper thermostat 14 to the low temper-  the cooled air
produced by the evaporator directly to ature compartment 5, and which
communicate with    the cooling top plate. the cooled air pass 11.
45      The refrigerator may further comprise a cooled Theoperation
oftheconventionalrefrigerator will  air passage which communicates with the
cooled air be explained.                                      path, which
is formed on an outer peripheral surface The cooled air which has been
produced by the    of the chilled food case, and which opens on the re-
evaporator (not shown) is carried by a fan  (not   frigerating compartment.
shown). A part ofthe cooled air passes through the   5o  By these measures
the low temperature com- supply passage 13 to the refrigerating compartment
partment can be prevented from being frozen and 3. The damper thermostat 14
which automatically    also can be closed to keep the Inside of the chilled
opens and closes the cooled air outlet 13a depending  food case at high
humidity. on a temperature In the refrigerating compartment     The
refrigerator may have a cooled air return controls the amountof the cooled
air to cool the Inside   55  passage which returns the cooled air from the
cooled of the refrigerating compartment 3 to a predeter-  air path to the
evaporator. In this case, the cooled air mined temperature (err). Another
part of the cooled  which has flowed along the cooling top plate Is re- air
passes through the cooled air pass 11 to cool the  turned to an evaporator
chamber without being dis- 2 
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refrigerating compartment, thereby  ing top plate. When the chilled food
case cooling top allowing the inside of the chilled food case to have a
plate Is defrosted, the supply passage can be shut to desired temperature
independently.                 shorten a defrosting time period. The
refrigerator may have a fixing frame for the    The heating element may be
provided with a tem- chilled food case, including an upper frame and a rear
5   perature sensor, and control means which carries out projecting frame;
the upperframe covering the upper  such control that the temperature of the
heating ele- open portion of the chilled food case and having the  ment is
kept constant during energization. Thus, un- top plate put thereon; the
rear projecting frame    necessary heating of the top plate by the heating
ele- formed with the upper frame through a hinge portion  ment can be
avoided to obtain high quality of preser- in one-piece, forming a part of
the cooled air passage,  10  vation. and having a rear end surface abutted
against a rear   The refrigerator may further comprise a heating inner wall
of the low temperature compartment to be  element for defrosting the
cooling top plate and con- fixed. This enables the cooling top plate and
the chil-  trolling the temperature in the chilled food case, and led food
case to be accurately located.             means for adjusting the heat
generation from the The cooling top plate may be arranged above the   15
heating element. Defrosting the top plate and main- chilled food case, and
engaged with the low temper-  taining the inside of the chilled food case
at a certain ature compartment through a surrounding frame so   temperature
can be done by use of a single heating as to be detachable downward, the
surround frame   element being arranged around the cooling top plate. In
this   The heat generation adjusting means may adjust case the cooling top
plate can be removed for clean-  20  the heat generation, depending on the
time period In ing without detaching the cover and the chilled food  which
a compressor is being driven. In operation, de- case.
frosting the top plate Is carried outwhen the time per- The cooling top
plate may be made of a porous   iod in which the compressor has been driven
has material. Excessive moisture In the low temperature  passed a
predetermined time period. compartment can  be kept In the porous material
of the   25  In the drawings: cooling top plate.
Figure 1 is a vertical cross sectional and partial In this embodiment the
cooling cooling top  plate  diagrammatic view of a first embodiment of the
may comprise a hydrophilic porous material having a    refrigerator
according to the present Invention; humidity adjusting function at the side
of the cooled  Figure 2 is an enlarged cross sectional view of the air
path, and a hydrophilic porous material having a   30  essential parts of
the refrigerator according to the moisture absorption and moisture
retention function    first embodiment; at the side of the chilled food
case. This enables the  Figure 3 is a graph showing the state of a de-
inside of the chilled food case to be kept at high hu-  crease in moisture
of stored food In accordance midity to prevent stored food from being
dried, there-  with the first embodiment; by obtaining high quality of
preservation.     35      Figure 4 is an enlarged cross sectional and
partial The cooling top plate may comprise a hydrophilic   diagrammatic
view of the refrigerator according porous material having a small porosity
at the side of  to a second embodiment; the cooled air path, and a
hydrophilic porous material  Figure 5 is an enlarged cross sectional view
of the having a greater porosity at the side of the chilled food  essential
parts of the refrigerator according to a case. As a result, when the Inside
of the chilled food   40  third embodiment; case has low humidity, the part
of the top plate which  Figure 6 is an enlarged perspective view of the has
a smaller porosity carries out such control that   essential parts of the
refrigerator according to the the absorbed moisture Is prevented from being
dis-    third embodiment; charged to the cooled air path to an excessive
extent,  Figure 7 is a front view of the essential parts of thereby
obtaininghigh quality of preservation.  45     the refrigerator according
to a fourth embodi- The cooling top plate may contain a deodorizing
ment; catalyst and an antibacterial agent. The deodorizing   Figure 8 is a
cross sectional side view of the es- catalyst and the antibacterial agent
which are con-    sential parts of the refrigerator according to the tained
In the cooling top plate work to prevent the chil-  fourth embodiment; led
food case from having a fungus or an odor In It.  50  Figure 9 is a
perspective view of the cooling top The cooled air path above the cooling
top plate may    plate according to a fifth embodiment; Include a heating
element Even If the cooling top      Figure 10 is a perspective view of the
cooling top plate Is Iced, the ice can be melted by the heating ele-  plate
according to a sixth embodiment; ment which Is arranged In the cooled air
path above    Figure 11 is a vertical cross sectional view of the the
cooling top plate. The refrigerator may further  55  essential parts of the
refrigerator according to a comprise control means which carries out such
con-     seventh embodiment; 



trol that the supply passage Is shut while energizing  Figure 12 is an
enlarged cross sectional view of the heating element at the time of
defrosting the cool-  the refrigerator according to the seventh embodi- 3
5                   EP0478 122B1                    6 ment;
Figures 29 and 30. Explanation of these parts will be Figure 13 Is a
schematic circuit diagram for the  omitted for the sake of simplicity. In
Figure 1, refer- heating element of the refrigerator according to  ence
numeral 7 designates a chilled food case which the seventh embodiment;
can be housed In a closed low temperature compart- Figure 14 is
aotherschematic circuit diagram for   5   ment 5, which can be slidable
forward and backward, the heating element of the refrigerator according
and which has a front portion and an upper portion to the seventh
embodiment;                      opened, the closed low temperature
compartment 5 Figure 15Is another schematic circuit diagram for  being
arranged just below a partition wall 4. Refer- the heating element of the
refrigerator according  ence numeral 9 designates a low temperature hous-
to the seventh embodiment;               10  ing which forms the closed low
temperature compart- Figure 16 is a schematic circuit diagram for the  ment
5 In it, and which has an upper portion opened. heating element of the
refrigerator according to  Reference numeral 8 designates a common cover an
eighth embodiment;                           which opens and closes a front
portion of the low tem- Figure 17 Is a graph showing the relationship be-
perature housing and the front portion of the chilled tween deodorizing
performance and the heating   15  food case 7. Reference numeral 16
designates a cool- element In the eighth embodiment;               ing top
plate which covers the upper portion of the Figure 18 is a vertical cross
sectional view show-  chilled food case 7, and which can be constituted by
Ing the essential parts of the refrigerator accord-  a porous material to
hold moisture evaporated from Ing to a ninth embodiment;
stored food. Reference numeral 17 designates a Figure 19 Is a, timing chart
of the refrigerator ac-  20  cooled air path for the chilled food case 7,
which Is ar- cording to the ninth embodiment;                ranged In the
closed low temperature compartment 5 Figure 20 is a flowchart for the
refrigerator ac-  so as to be located between the cooling top plate 16
cording to the  ninth embodiment;               and the undersurface of the
partition wall 4. Cooled Figure 21 is a vertical cross sectional view show-
air which has been produced by an evaporator 18 Is Ing the essential parts
of the refrigerator accord-  25  carried through a supply passage 13 toward
a refrig- Ing to a tenth embodiment;                      erating
compartment 3. A part of the cooled air, the Figure 22 is a timing chart
for the refrigerator ac-  amount of which Is controlled by a damper
thermostat cording to thetenth embodiment;                14 arranged in a
cooled air outlet 13a of the supply Figure 23 is a flowchart for the
refrigerator ac-  passage 13, Is directed through a shunt supply pas-
cording to the tenth embodiment;           30  sage 15, and enters the
cooled air path 17. That part Figure 24 i s a vertical cross sectional view
show-  of the cooled air flows along the cooling top plate 16 ing the
essential parts of the refrigerator accord-  of the chilled food case 7.
Then, as shown In Figure Ing to an eleventh embodiment;                  2,
that part of the cooled air flows through a cooled Figure 25 Is a control
block diagram for the refrig-  air passage 19 which is formed along outer
side sur- erator according to the eleventh embodiment;    35  faces, an
outer rear surface and an outer bottom sur- Figure 26 is a flowchart for
the refrigerator ac-  face of the chilled food case 7 and is discharged
Into cording to the eleventh embodiment;             the refrigerating
compartment 3. Reference numeral Figure 27 Is a graph showing the heating
element  20 designates a fan which is arranged at an upper terminal voltage
of the refrigerator according to  portion in an evaporator chamber A to
forcibly circu- the eleventh embodiment;                   40  late cooled
air. Reference numeral 21 designates an Figure 28 is a table showing the
heating element  evaporator defrosting heating element which is ar-
energizing rate of the refrigerator according to the  ranged just below the
evaporator 18. eleventh embodiment;                               In
operation, the cooled air which is produced by Figure 29 Is a perspective
view of a conventional  the evaporator 18 is fed by the fan 20 to be blown
off refrigerator with a frozen food compartment; and   45  into a frozen
food compartment 2, thereby cooling it. Figure 30 Is an enlarged vertical
cross sectional  A part of the cooled air is directed to the cooled airout-
view showing the essential parts of the conven-  let 13a through the supply
passage 13 toward the re- tional refrigerator.
frigerating compartment 3. That part of the refriger- Now, the present
Invention will be described in  ant, the amount of which is controlled by
the damper detail with reference to preferred embodiments illu-  5o
thermostat 14 in the cooled air outlet 13a, cools the strated in the
accompanying drawings.              inside of the refrigerating compartment
3 to a prede- termined temperature (err). EMBODIMENT 1:
Another part of the cooled air is directed through 



the shunt supply passage 15, and flows along the top A first embodiment of
the present invention will  55  surface of the cooling top plate 16 made
from the por- be explained. In Figure 1, parts similar to the conven-  ous
material. Then that part of the cooled air flows tional refrigerator are
indicated by the same reference  along the outer surfaces of the chilled
food case 7, numerals as the conventional refrigerator shown In  and is
discharged into the refrigerating compartment 4    7                   EP 0
478122 B1                  8 3 through the cooled air passage 19.
case 7. The arrangement wherein the surface of the cool-   In accordance
with the refrigerator of the second Ing top plate which  the supplied
cooled air Is first giv-  embodiment, the cooled air which has flowed along
en to has the lowest temperature among the temper-  the chilled food case
top plate in the low temperature atures In the chilled food case 7 prevents
the temper-   5   compartment Is returned directly to the evaporator atures
of the inner bottom surface with stored food  chamber through the cooled
air return passage with- put thereon and the Inner peripheral surfaces of
the  out being discharged into the refrigerating compart- chilled food case
7 from lowering to excessive levels,  ment. This arrangement offers
advantage In that the thereby avoiding the state wherein the food stored in
chilled food case In the low temperature compart- the chilled food case 7
is frozen. The arrangement  10  ment can be Independently cooled to a
desired tem- wherein the front end opening of the closed low tem-  perature
without adverse effect to the temperature In perature compartment 5 and
that of the chilled food  the refrigerating compartment case 7 In It can be
closed by the common cover 8 to obtain a closed structure allows the inside
of the chil-  EMBODIMENT 3: led food case 7 to be kept at high humidity due
to  15 evaporation of moisture from the food to a slight ex-  Referring now
to Figures 5 and 6, there Is shown tent. As shown in Figure 3, evaporation
of moisture  a third embodiment wherein locating the chilled food from the
stored food can be restrained to keep fresh-  case 7 to be housed In the
closed low temperature ness of the food.
compartment 5, and the top plate 16 can be effected In addition, because
the cooling top plate 16   20  accurately. In Figure 5, parts similar or
corresponding which is cooled to the lowest temperature among the  to the
parts shown in Figure 2 are indicated by the temperatures in the chilled
food case is made of the  same reference numerals. Explanation of those
parts porous material capable of holding moisture, the cool-  will be
omitted for the sake of simplicity. In Figures 5 ing top plate can hold in
Itself the moisture which has  and 6, reference numeral 30 designates an
upper evaporated in the chilled food case, and no vapor con-  25  frame
which has the top plate 16 for the chilled food densation is formed on
other parts.                case 7 put thereon, and which forms between the
top plate 16 and the undersurface of the partition wall 4 EMBODIMENT 2:;
the cooled air path 17 which communicates with the shunt supply passage 15.
Arear rib 32 which extends Referring now to Figure 4, there Is shown a sec-
3o  downward from the upper frame 30 through a hinge ond embodiment. In
Figure 4 which corresponds to   portion 31 as shown is fixed to the outer
surface of Figure 1, parts similar to those of the conventional re-  the
rear wall of the chilled food case 7 so that the rear frigerator of Figures
29 and 30 are Indicated by the  rib 32 overlaps with the outer surface of
the rear wall same reference numerals. Explanation of those parts  up to a
predetermined height. Reference numeral 33 will be omitted for the sake of
simplicity.   35  designates a rear projecting frame which forms be- The
second embodiment Is characterized in that  tween the rear rib 32 and
itself cooled air outlets 34 a cooled air return passage 37 Is formed in
the parti-  in communication with the cooled air path 17, which tion wall 4
to direct the cooled air from the cooled air  has a rear end surface
abutted against the Inner sur- path 17 to the evaporator chamber A. In the
second  face of the rear wall of the low temperature housing embodiment, a
part of the cooled air which Is directed   40  9, and which is constructed
with the rear rib 32 in one- from the evaporator 18 toward the
refrigerating com-  piece. partment 3 passes through the shunt supply
passage    The arrangement of the third embodiment is char- 15, the amount
of that part of the cooled air being con-  acterized In that the cooled air
passage 19 Is formed trolled bythe damperthermostat 14which Is arranged
around the chilled food case 7 and along the top plate in the cooled air
Outlet 13a. Then that part of the air  45  16 in the optimum mannerunderthe
state wherein the enters the cooled air path 17, flows along the top  plate
upper frame 30 and the rear projecting frame 33 are 16 of the chilled food
case 7, and goes back directly  mounted in the low temperature housing 9,
and the into the evaporator chamber A through the cooled air  top plate 16
is put on the upper frame 30. return passage 37, thereby cooling the
chilled food case 7 from the top surface independently of the re-    50
EMBODIMENT 4 



frigerating compartment. The front openings of the low temperature com-
Referring now to Figures 7 and 8, there is shown partment 5 and the chilled
food case 7 are closed by  a fourth embodiment wherein mounting the chilled
the cover 8, and the top portion of the chilled food  food case top plate
16 Into the closed low temperature case Is dosed by the top plate 16. This
arrangement  55  compartment 5 and removing the top plate 16 from prevents
the cooled airfrom directly entering the chil-  the closed low temperature
compartment 5 are facil- led food case 7 while passing through the cooled
air  tated. In Figures 7 and 8, parts similar or correspond- path 17, and
keep high humidity In the chilled food  Ing to those shown in Figure 5 are
indicated by the 5    9                                   EP 0 478122 B1
10 same reference numerals. Explanation of these parts  retention function
is determined to meet the require- will be omitted for the sake of
simplicity. In the fourth  ments needed for the presence of such great
amount embodiment, the top plate l6forthechilledfoodcase   of stored food,
moisture can be apparently absorbed 7 which Is housed in the low
temperature compart-   too much when the amount of stored food is small.
ment 5 and which has the cooled airsupplied from the   5   However, In such
case, the discharge of moisture Is evaporator 18 directed through the
cooled air path 17  decreased to keep the Inside of the low temperature on
it is formed to be smaller than the size of an upper  compartment 5 at high
humidity because the pores opening of the chilled food case 7. The top
plate 16  1 6c in the upper part which faces the cooled air path is engaged
with an upper opening of the low temper-  is processed under high
temperature at the time of ature housing 9 through a surrounding frame 35
in a   10  sintering. The hydrophilic porous sintered resin mate-
detachable manner to form between the chilled food  rial functions to hold
moisture in the pores. The part case 7 and the low temperature housing 9
the cooled  of the sintered resin material at the side of low tem- air
passage 19 to the refrigerating compartment 3 for  perature compartment
which Is liable to be at high hu- the cooled air which has passed through
the cooled  midity is required to be apt to hold moisture In order air path
17, the surrounding frame 35 being fitted to    15  to prevent dew from
failing onto the stored food. Con- the Inner peripheral end of the opening
of the low tem-  versely, if high humidity Is not liable due to a small
perature housing. The top plate 16 is held down from  load, there is a
possibility that the presence of the upward by ribs 36 to prevent
Inadvertent removal, the  pores decreases the degree of closeness to dry
the ribs 36 being arranged on the undersurface of the  stored food. In
order to cope with this problem, the partition wall 4 to be project
therefrom. The top plate  20  part whose porosity is small is positioned at
the 16 which is used In the third and fourth embodiments  cooled air path
side to prevent moisture from being does not necessarily need the inclusion
of the deo-  taken from the sintered resin material moisture held dorizing
catalyst and the antibacterial agent      in it. In that manner, moisture
is prevented from evap- The arrangement of the fourth embodiment
orating, and humidity is adjusted. If moisture is held wherein the cooling
top plate Is arranged above the   25  at a small amount In the cooled air
path side part, the chilled food case and is engaged with the wall of the
humidity difference between the cooled air path side low temperature
housing through the surround frame  part and the cooled air Is small, and
moisture Is not fitted to the inner peripheral end of the opening pf the
apt to evaporate. Conversely, If moisture Is held at a low temperature
housing so that the top plate can be  large amount in the cooled air path
side part, moisture removed downward allows the top plate to be re-  30  is
likely to evaporate (humidity adjusting function). moved without detaching
the coveror the chilled food case.
EMBODIMENT 6: EMBODIMENT 5:                                          In the
fifth embodiment, the cooling top plate 16 35  is produced in such manner
that the sintering temper- A fifth embodiment of the present invention will
ature of one side part is higher than that of the other be described
referring to Figure 9. In the fifth embodi-  side part at the time of
sintering. In that manner, the ment, the cooling top plate 16 is made from
hydrophil-  forming of the pores 16c in the upper and lower parts Ic:
porous sintered resin material which comprises a  is controlled. As shown
In Figure 10, the cooling top lower part 16b at the side of the low
temperature com-  40  plate can have the upper surface provided with a sec-
partment 5 and an upper part 16a at the side of the  ondary processed
surface 38 by means of hot stamp- cooled air path. The upper part 1 6a Is
smallerthan the  Ing processing, painting orfilm-attaching to decrease
lower part 1 6b in a ratio of pores 16c (porosity) be-  the number of the
pores 16c in the upper surface. cause the material which wil form the upper
part 16a   In addition, If there Is a possibility thatthe amount Is
processed at a higher temperature during sintering   45  of moisture
absorption Is locally great in the top plate than the material which will
form the lower part 16b,  16 depending on temperature distribution, the
proc- and the upper part material gets denser to decrease  essing area of
the secondary processed surface 38 the porosity. Because the cooling top
plate 16 Which  can be adjusted to increase the discharging amount 



is cooled to the lowest temperature among the tem-  of moisture locally.
peratures in the chilled food case is made from the   50  In accordance
with the fifth and sixth embodi- hydrophilic porous sintered resin material
whose low-  ments, the inside of the chilled food case can be kept er part
has a moisture absorption and moisture reten-  at high humidity to restrain
the stored food from being tion function and whose upper part has a
humidity ad-  dried, thereby obtaining high quality preservation. justing
function, the pores 16c in the lower part can absorb moisture to prevent
dew from being formed  55   EMBODIMENT 7: even If the evaporation of
moisture is at a high level due to the presence of a great amount of stored
food   Referring now to Figures 11 and 12, there is to create high
humidity. If the moisture absorption and  shown a seventh embodiment of the
present Inven- 6    11                 EP 0 478122 B1                  12
tion. Figures 11 and 12 correspond to Figures 1 and  such arrangement, the
deodorizing catalyst and the 2. In Figure 11, reference numeral 22
designates a de-  antibacterial agent which are contained In the cooling
frosting heating element for the cooling top plate,  top plate 16 exert
effect on the cooled air which Is which is provided on the undersurface of
the partition  passing through the cooled air path 17. Heating ele- wall 4.
As shown in Figure 13, the top plate defrosting   5   ment 22 is arranged
on the under surface of the par- heating element 22 is connected in
parallel with the  tition wall 4 to face the top plate 16 thereby promoting
evaporator defrosting heating element 21. Both heat-  the effecton the
cooled air bythe deodorizing catalyst ing elements are turned on by driving
relay contacts  and the antibacterial agent. The heating element 22 25 and
26, respectively, at certain Intervals which are  has such arrangement that
it is periodically energized counted by timers 23 and 24. When defrosting
com-  10  from a power source 24 by a timer 23 as shown in Fig- pletion
temperatule sensors 21a and 22a detect pre-  ure 16. In accordance with the
arrangement of the determined temperatures or above, the driving relay
eighth embodiment, the cooled airis directed through contacts 25 and 26 are
turned off to finish defrosting  the shunt supply passage 15 to the cooling
top plate the evaporator 18 and the top plate 16. In Figure 13,  16 which
is made of the porous material and contains reference numeral 27 designates
a power source.    15  the deodorizing catalyst and the antibacterial
agent. In the seventh embodiment, defrosting the top  The cooled air flows
along the upper surface of the plate and defrosting the evaporator are
carried out in-  top plate 16, passes along the outer surfaces of the
dependently. The present Invention is also applicable  chilled food case 7
and through the cooled air pas- to a case wherein the top plate defrosting
heating ele-  sage 19 on the outer bottom surface of the chilled ment 22 is
energized in synchronism with the evapor-  20  food case 7, and Is
discharged into the refrigerating ator defrosting heating element21 as
shown in Figure  compartment 3. This arrangement can prevent the 14. Both
heating elements 21 and 22 are turned on  closed low temperature
compartment 5 from having by the driving relay contact 25 for the
evaporator de-  a fungus or an odor in It. frosting heating element. When
the defrosting com-    The decomposition reaction due to the deodoriz-
pletion temperature sensor 21 afor the evaporator de-  25  ing catalyst in
the top plate 16 is promoted, as shown teats a predetermined temperature or
above,, both  in Figure 17, by the heating element 22 which is ar- heating
elements 21 and 22 are turned off by the driv-  ranged to face the top
plate 16. On the other hand, al- ing relay contact 25.
though there is a possibility that the closed low tem- The present
invention is also applicable to a case  perature compartment 5 gets musty
due to high hu- wherein a bimetallic switch 28 which breaks contacts  30
midity, such possibility can be eliminated by the an- when the temperature
rises to a certain value Is pro-  tibacterial agent which is contained in
the top plate 16. vided at a location near to the top plate 16 to turn off
In addition, periodical energization to the heating ele- the top plate
defrosting heating element 22 when the  ment 22 by the timer 23 prevents
the temperatures In temperature of the top plate 16 or In the closed low
the chilled food case 7 and in the closed low temper- temperature
compartment 5 rises to the certain val-  35  ature compartment 5 from
rising. ue. In that case, the defrosting heating element 22 Is arranged In
a crowded form in particular at a location  EMBODIMENT 9: In close
proximity to an outlet from the shunt supply passage 15 Into the cooled air
path 17, that location  A ninth embodiment of the present invention will
being likely to be iced because that location has the   40  be explained
referring to Figure 18. In the ninth em- lowest temperature. Such
arrangement can equally  bodiment, the opening and closing control of the
defrost without trouble.                          damper thermostat 14, the
on and off control of the In accordance with the seventh embodiment,    fan
20, the on and off control of the evaporator de- even If the cooling top
plate is iced, the ice formed can  frosting heating element 21, and the on
and off con- be melted by the heating element which is arranged   45  trol
of the defrosting heating element 22 for the cool- 



in the cooling air path above the top plate.      ing top plate 16 are
carried out by a microcomputer 39. The moisture which has been put as dew
on the EMBODIMENT 8:                                     cooling top plate
16 is cooled by the cooled air pass- ing through the cooled air path 17 to
be deposited as An eighth embodiment of the present invention  5o  frost.
In order to cope with this problem, the micro- will be explained referring
to Figures 11 and 16. In the  computer 39 controls the energization to the
top plate eighth embodiment, the cooling top plate 16 which is  defrosting
heating element 22 at certain intervals to made of the porous material
contains at least 2% of a  carry out defrosting. At the same time that the
de- deodorizing catalyst and at least of 2% of antibacter-  frosting
starts, the microcomputer controls the damp- ial agent such as TBZ
(2-(4-thiazolyl)-benzimidazole)  55  er thermostat 14 to forcibly close the
damper, thereby by weight ratio to the porous material, the deodorizing
preventing the cooled air from passing through the catalyst being mainly
composed of lanthanum oxide,  cooled air path 17 during defrosting. As a
result the zirconium phosphate and titanium oxide. According to  heat
generated from the cooling top plate defrosting 7    13                  EP
0 478 122 B1                 14 heating element 22 is effectively
transferred to the  termined at Step 70 whether defrosting starting con-
cooling top plate 16 without having the heat taken off  ditions are met or
not. If affirmative, the cooling top by the cooled air. After the
defrosting has been com-  plate heating element 22 is turned on and the
damper pleted, the damper thermostat 14 is releasedfrom the  thermostat 14
forcibly closes the damper at Step 71. forcibly closing instruction, and
returns to a normal   5   At Step 72, it is determined whether defrosting
ter- opening and closing control. A timing chart and a  mination conditions
are met or not. If negative, the flowchart which Indicate such controls are
shown in  temperature of the cooling top plate 16 Is compared Figures 19
and 20, respectively. In Figure 19, the  to a preset acceptable maximum
temperature T max  at damper thermostat 14 Is closed based on an instruc-
Step 73. If the top plate temperature is not less than tion from the
microcomputer 39 at a time [err] and en-  10  Tmax the damper thermostat 14
forcibly opens the ergizing the defrosting heat element 22 for the cooling
damper to lower the temperature of the cooling top top plate 16
simultaneously starts. Effective defrost-  plate 16 at Step 74. At Step 75,
it is determined wheth- ing Is carried out in such manner that the cooled
air  er defrosting terminating conditions are met or not. If is prevented
from passing through the cooled air path  negative, the temperature of the
cooling top plate 16 17 during defrosting. At a time [err] when defrosting
has   15  is compared to a preset acceptable minimum temper- been
completed, the microcomputer 39 issues a      ature Tmin at Step 78. If the
top plate temperature is damper opening instruction to the damper
thermostat  not higher than T[err] the damper thermostat forcibly 14 to
return to the normal opening and closing con-  closes the damper at Step
79. trol. In Figure 20, it Is determined at Step 60 whether defrosting
starting conditions are met or not. If affir-  20   EMBODIMENT 11: mative,
the cooling top plate heating element 22 is turned on at next Step 61. The
damper thermostat 14   An eleventh embodiment of the present invention
forcibly closes the damper to carry out defrosting at  will be described
referring to Figures 24 through 28. Step 62. At next Step 63, It Is
determined whether de-  in Figure 24, reference numeral 41 designates a
con- frosting terminating conditions are met or not. if affir-  25  trol
unit which controls the refrigerator. Reference nu- mative, the cooling top
plate heating element 22 is  meral 42 designates a console panel through
which turned off at Step  64, and the damper thermostat 14  a user can set
a desired temperature for the refriger- is returned to a normal control at
Step 65.        ating compartment 3. In Figure 25, there is shown a
schematic block diagram of the control unit. In Figure EMBODIMENT 10:
3o  25, reference numeral 39 designates a microcomput- er which comprises a
CPU 39a, a RAM 39b, a ROM A tenth embodiment of the present invention will
39c, an input unit 39d, and an output unit 39e. Refer- be explained
referring to Figure 21. In Figure 21, ref-  ence numeral 43 designates a
thermistor which de- erence numeral 40 designates a temperature sensor
tects the temperature in the frozen food compartment which detects the
temperature of the cooling top plate  35  2. Reference numeral 44
designates a thermistor defrosting heating element 22 and whose output is
which detects the temperature in the refrigerating transmitted to the
microcomputer 39. Although In the  compartment 3. Reference numeral 45
designates a ninth embodiment the damper thermostat 14 is con-  driving
circuit which is used to activate various actua- trolled to forcibly close
the damper while the defrost-  tors based on output signals from the
microcomputer Ing heating element 22 is being energized, in the tenth  40
39. Reference numeral 46 designates photo-TRIAC embodiment the
microcomputer 39 controls the       (light receiving side). Reference
numeral 47 designa- damper thermostat 14 to forcibly open the damper to
tes a compressor. Reference numeral 48 designates 



lower the temperature of the defrosting heating ele-  a power source.
Reference numeral 49 designates a ment 22 at the time when the temperature
of the de-  frequency detector for the power source 48. frosting heating
element 22 has achieved T   The   45  The operation of the eleventh
embodiment will microcomputer 39 controls the damper thermostat 14  be
explained referring to a flowchart for heating con- to forcibly close the
damper again at the time When  trol shown in Figure 26. At Step 107 It Is
determined the temperature of the defrosting heating element 22  whether
the heating element 22 is energized at 100% has lowered to T[err] Such
controls allow the temper-  of power input for defrosting or not. Then the
desired ature of the defrosting heating element 22 to be con-  50
temperature for the frozen food compartment 2 which trolled in the range of
AT = Tmax - T[err] preventing the  has been set through the console panel
42 Is com- cooling top plate 16 from being overheated due to un-  pared to
the temperature which is detected by the necessary heating by the
defrosting heating element  thermistor 43 for detecting the actual
temperature In 22. In that manner, the temperature of the food in the  the
frozen food compartment 2 (Step 100). If the so- chilled food case 7 can be
prevented from rising to im-  55  tual temperature in the frozen food
compartment 2 is prove preservability of the stored food. A timing chart
higher than the desired temperature, the compressor of such controls and a
flowchart thereof are shown in  47 and the fan 20 are driven (Step 101). As
a result, Figures 22 and 23, respectively. In Figure 23, it is de-  a
refrigerant is forwarded to the evaporator 18, and 8    15
EP 0 478122 B1                  16 the cooled air which has been produced
by the evap-  28, depending on the desired temperature for refrig- orator
18 is carried by the fan 20 to be blown off into  erating  compartment 3
and the state of the electric the frozen food compartment 2, thereby
cooling it. A  damper 14, thereby keeping energizing In the chilled part of
the cooled  air is transferred to the cooled air  food case 7 at constant
(Steps 109, 110 and 111). outlet 13a through the supply passage 13 leading
to   5  Although the explanation of the eleventh embodi- the refrigerating
compartment 3. The electric damper  ment has been made for the case wherein
phase con- 14 controls the Inflow amount of the cooled air from  trol is
carried out by the photo-TRIAC 46 to adjust the the cooled air outlet 13a
to cool the inside of the re-  heat generation of the heating element 22,
the pres- frigerating compartment 3 to a desired temperature  ent Invention
is also applicable to a case wherein the (e.g. [err]), comparing the
desired temperature for the   10  heat generation Is adjusted for every
time period In refrigerating compartment with the temperature     e.g. such
manner that the heating element 22 Is which is detected by the thermistor
44 for detecting  energized for 1 minute and is turned offfor4 minutes. the
actual temperature In the refrigerating compart-  In that case, even an on
off device such as relay can ment 3 (Steps 102, 103 and 104). Another part
of the  be used toofferadvantage similartothe eleventh em- cooled air
passes through the shunt supply passage   15  bodiment. 15, and flows along
the upper surface of the cooling top plate 16 which Is made from the porous
material. Then that part of the cooled air is discharged into the  Claims
refrigerating compartment 3 through the cooled air passage 19 around the
outer surfaces and the outer  20  1. A refrigerator with a frozen food
compartment bottom surface of the chilled food case 7. The ar-     wherein
cooled air which Is produced by an evap- rangement wherein the surface of
the cooling top       orator (18) is forcibly carried to a refrigerating
plate which the supplied cooled air is first given to has  compartment (3)
and other compartments (2, 5) the lowest temperature among the temperatures
in       by a fan (20), the refrigerator comprising the chilled food case 7
prevents the temperatures of  25     a low temperature compartment (5)
which the Inner bottom surface with stored food put thereon  is arranged in
the refrigerating compartment (3), and the inner peripheral surfaces of the
chilled food  and which has a front portion opened; case 7 from lowering to
excessive levels, thereby            a chilled food case (7) which is
housed in avoiding the statewherein the food stored in the chil-  the low
temperature compartment (5) to be slid- led food case 7 is frozen. Although
the arrangement  30  able forward and backward therein, and which wherein
the cooling top plate 16 which is subjected to  has a front portion and an
upper portion opened; the lowest temperature Is made from the porous ma-
a common cover (8) which can close and terial capable of holding moisture
can hold the mois-   open the front portions of the low temperature ture
evaporated from the stored food in the top plate  compartment (5) and the
chilled food case (7); 1 6, there is a possibility thatthe surface of the
cooling   35  a cooling top plate (16) for covering the up- top plate 16 Is
Iced due to the lowest temperature. In  per opened portion of the chilled
food case (7); order to cope with this problem, there Is provided
a cooled air path (17) which Is formed be- means for detecting icing.
Specifically, the time per-  tween the top plate (16) and the low
temperature iod T In which the compressor 47 is being driven is
compartment (5); and 



measured (Step 105). It is determined whether the   40       a supply
passage (13, 15) connecting the measured time period T has been beyond a
predeter-     evaporator (18) with the cooled air path (17) for mined value
or not (Step 106). If affirmative, the pro-  directing a part of the cooled
air produced by the gram proceeds to Step 108 where it is determined
evaporator (18) directly to the cooling top plate whether the temperature
detected by the thermistor     (16). 40 for detecting a Temperature near to
the heating ele-  45 ment 22 is not higher than A or not. If affirmative
the  2. A refrigerator according to claim 1, characterized heating element
22 Is energized under the energizing   in that it further comprises a
cooled air passage conditions as shown in Figure 27 (Step 112) to cause
(19) which communicates with the cooled airpath the moisture held in the
cooling top plate 16 to evap-  (17), which is formed on an outer peripheral
sur- orate in the cooling air path 17, thereby renewing the   50  face of
the chilled food case (7), and which opens top plate 16. Turning off the
heating element 22 Is    Into the refrigerating compartment (3). done when
the temperature detected by the thermis- tor 40 has achieved A or above
(Steps 107, 108 and  3. A refrigerator according to claim 1, characterized
114). Next, operations other than defrosting will be   In that it further
comprises a cooled air return explained. Explanation of the operations
common to  55  passage (37) which returns the cooled air from the
defrosting operation will be omitted for the sake  the cooled air path (17)
to the evaporator (18). of simplicity. The heating element 22 is energized
un- der the energizing  conditions shown in Figures 27 and  4. A
refrigerator according to claim 1 or 2, charac- 9    15                  EP
0 478 122 B1                 16   111111111111111111111111 the cooled air
which has been produced by the evap-  28, depending on the desired
temperature for refrig- orator 18 is carried by the fan 20 to be blown off
into  erating compartment 3 and the state of the electric the frozen food
compartment 2, thereby cooling It. A  damper 14, thereby keeping energizing
In the chilled part of the cooled  air is transferred to the cooled air
food case 7 at constant (Steps 109, 110 and 111). outlet 13a through the
supply passage 13 leading to   5  Although the explanation of the eleventh
embodi- the refrigerating compartment 3. The electric damper  ment has been
made for the case wherein phase con- 14 controls the inflow amount of the
cooled air. from  trol Is carried out by the photo-TRIAC 46 to adjustthe
the cooled air outlet 13a to cool the Inside of the re-  heat generation of
the heating element 22, the pres- frigerating compartment 3 to a desired
temperature  ent invention Is also applicable to a case wherein the (e.g.
[err], comparing the desired temperature for the   10  heat generation is
adjusted for every time period in refrigerating compartment with the
temperature      e.g. such manner that the heating element 22 Is which Is
detected  by the thermistor 44 for detecting  energized for 1 minute and is
turned off for 4 minutes. the actual temperature in the refrigerating
compart-  In that case, even an on off device such as relay can ment 3
(Steps 102, 103 and 104). Another part of the  be used to offer advantage
similarto the eleventh em- cooled air passes through the shunt supply
passage   15  bodiment. 15, and flows along the upper surface of the
cooling top plate 16 which Is made from the porous material. Then that part
of the cooled air is discharged into the  Claims refrigerating compartment
3 through the cooled air passage 19 around the outer surfaces and the outer
20  1. A refrigerator with a frozen food compartment bottom surface of the
chilled food case 7. The ar-     wherein cooled air which Is produced by an
evap- rangement wherein the surface of the cooling top       orator (18) is
forcibly carried to a refrigerating plate which the supplied cooled air is
first given to has  compartment (3) and other compartments (2, 5) the
lowest temperature among the temperatures in       by a fan (20), the
refrigerator comprising the chilled food case 7 prevents the temperatures
of  25     a low temperature compartment (5) which the Inner bottom surface
with stored food put thereon  Is arranged in the refrigerating compartment
(3), and the Inner peripheral surfaces of the chilled food  and which has a
front portion opened; case 7 from lowering to excessive levels, thereby
a chilled food case (7) which is housed In avoiding the state wherein the
food stored in the chil-  the low temperature compartment (5) to be slid-
led food case 7 is frozen. Although the arrangement  30  able forward and
backward therein, and which wherein the cooling top plate 16 which is
subjected to  has a front portion and an upper portion opened; the lowest
temperature is made from the porous ma-           a common cover (8) which
can close and terial capable of holding moisture can hold the mois-  open
the front portions of the low temperature ture evaporated from the stored
food in the top plate  compartment (5) and the chilled food case (7); 16,
there Is a possibility thatthe surface of the cooling   35  a cooling top
plate (16) for covering the up- top plate 16 is iced due to the lowest
temperature. In  per opened portion of the chilled food case (7); 



order to cope with this problem, there is provided           a cooled air
path (17) which Is formed be- means for detecting icing. Specifically, the
time per-  tween the top plate (16) and the low temperature iod T In which
the compressor 47 is being driven is    compartment (5); and measured (Step
105). It Is determined whether the   40       a supply passage (13, 15)
connecting the measured time period T has been beyond a predeter-
evaporator (18) with the cooled air path (17) for mined value or not (Step
106). If affirmative, the pro-  directing a part of the cooled air produced
by the gram proceeds to Step 108 where it is determined       evaporator
(18) directly to the cooling top plate whether the temperature detected by
the thermistor     (16). 40 for detecting a temperature near to the heating
ele-  45 ment 22 is not higher than A or not. If affirmative the  2. A
refrigerator according to claim 1, characterized heating element 22 is
energized under the energizing   in that it further comprises a cooled air
passage conditions as shown in Figure 27 (Step 112) to cause  (19) which
communicates with the cooled air path the moisture held in the cooling top
plate 16 to evap-  (17), which is formed on an outer peripheral sur- orate
in the cooling air path 17, thereby renewing the   50  face of the chilled
food case (7), and which opens top plate 16. Turning off the heating
element 22 is    into the refrigerating compartment (3). . done when the
temperature detected by the thermis- tor 40 has achieved A or above (Steps
107, 108 and  3. A refrigerator according to claim 1, characterized 114).
Next, operations other than defrosting will be   in that it further
comprises a cooled air return explained. Explanation of the operations
common to  55  passage (37) which returns the cooled air from the
defrosting operation will be omitted for the sake  the cooled air path (17)
to the evaporator (18). of simplicity. The heating element 22 is energized
un- derthe energizingconditions shown in Figures 27 and  4. A refrigerator
according to claim 1 or 2, charac- 9    17                   EP 0 478 122
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terized in that it further comprises:              12. A refrigerator
according to claim 11, character- a fixing frame for the chilled food case,
in-   ized in that the heating element (22) is provided cluding an upper
frame (30) and a rear projecting     with a temperature sensor (40), and
has control frame (33);                                           means
(28,23,39) which carries outsuch control the upper frame (30) covering the
upper   5    that the temperature of the heating element (22) open portion
of the chilled food case (7) and hav-   is kept constant during
energization Ing the top plate (16) put thereon; the rear projecting frame
(33) formed with    13. A refrigerator according to claim 10, character-
the upperframe (30) through a hinge portion (31)      ized in that it
comprises a heating element (22) for in one-piece forming a part of the
cooled air pas-   10  defrosting the cooling top plate (16) and control-
sage (19), and having a rear end surface abutted      ling the temperature
in the chilled food case (7), against a rear inner wall of the low
temperature      and means (46) for adjusting the heat generation
compartment (5) to be fixed.                          from the heating
element (22). 5. A refrigerator according to claim 1, 2 or4 charac-   15
14. A refrigerator according to claim 13, character- terized In that the
cooling top plate (16) is ar-     ized in that the heat generation
adjusting means ranged above the chilled food case (7), and is en-    (46)
adjusts the heat generation, depending on gaged with the low temperature
compartment (5)        the time period in which a compressor (47) Is be-
through a surrounding frame (35) so as to be de-      ing driven. tachable
downward, the surrounding frame (35)   20 being arranged around the cooling
top plate (16). Patentanspriche 6. A refrigerator according to any one of
claims 1 to 5, characterized in that the cooling top platt (16)  1.
Krlhlschrank mit einem  Lebenamittel-Gefrier- Is made of a porous material.
25       fach, in dem von elnem Verdampfer(18) erzeugte Kilhiluft durch
elnen Lifter (20) zwangswebse zu 7. Arefrigeratoraccording to claim 6,
characterized       einem Kuhifach (3) und anderen Fachern (2, 5) In that
the cooling top plate (16) comprises a hy-    transportiert wird, welcher
KuhIschrank folgen- drophilic porous material (1 6a) having a humidity
des aufwelst: adjusting function at the side of the cooled air  30     -
einTieftemperaturfach (5), das im KI(hifach path (17), and a hydrophilic
porous material (16b)         (3) angeordnet ist und dessen vorderer Tell
having a water absorption and water retention              offen ist;
function at the side of the chilled food case (17).      - einen Kasten (7)
fOr gekuhite Lebensmittel, 



der im Tieftemperaturfach (5) so unterge- 8. A refrigerator according to
claim 6, characterized   35    bracht ist, dag er in diesem nach vorne und
In that the cooling top plate (16) comprises a hy-         hinten
verschoben werden kann, und des- drophilic porous material (16a) having a
small             sen vorderer und oberer Tell offen sind; porosity at the
side of the cooled air path (17),        - einen gemeinsamen Verschlul3
(8), der die and a hydrophilic porous material (16b) having a
vorderen Teile des Tleftemperaturfacha (5) K-i     great porosity at the
side of the chilled food case   40   und des Kastens (7) fMr gekflhite
Lebens- (7).                                                       mittel
verschlielfen und Offnen kann; - elne obere Kuhiplatte (16) zum Abdecken 9.
A refrigerator according to any one of claims 1 to          des oberen,
offenen Tells des Kastens (7) 8, characterized In that the cooling top
plate (16)        fOr gekuhite Lebensmittel; contains a deodorizing
catalyst and an antibac-   45     - elnen KOhIluftpfad (17), der zwischen
der terial agent.                                              oberen
Platte (16) und dem Tieftempera- turfach (5) ausgebildet ist; und 10. A
refrigerator Occording to any one of claims I to       - einen Zuflufkanal
(13, 15), der den Ver- 9, characterized In that the cooled air path (17)
dampfer (18) mit dem KI(hiluftpfad (17) ver- above the coaling top plate
(16) includes alheat-  5o      bindet, um einen Teil der vom Verdampfer Ing
element (22).                                          (18) erzeugtbn
KOhIluft direkt zur oberen Krlhiplatte (16) zu leiten. 11. A
refrigeratoriaccording to claim 10, character- ized in that It further
comprises control means   2. KuhIschrank nach Anspruch 1, dadurch g1kenn-
(39) which carries out such control that the supply  55  zelchnet, daB er
ferner einen KOhIluftkanal (19) passage (13) is shut while energizing the
heating     aufwelst, der mit dem KfhIluftpfad (17) in Verbin- element (22)
at the time of defrosting the cooling    dung steht, der an der
Aulenumfangsfllche des top plate (16).
Kastens (7) fOr gekflhite Lebensmittel ausgebil- 10    19
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S * dot lst und der in des Kfhifach (3) hinein gedffnet  kWhite
Lebensmittel aufweist. Ist.                                1I 9.
Kihischrank nach elnem der Anspruche I bis 8, 3. KflhIschrank nach Anspruch
1, dadurch gekonn-        dadurch gekennzelchnet, daB die obere KOhl-
zoichnet, daB or forner eonen Kuhiluft-RCick-   5    platte (16) einen
Geruchsbeseltigungskatalyse- stromkanal (37) aufweist; der die Kuhilufi vom
tor und einen antibakterielien Wlrkstoffenthalt. Kuhlluftpfad 41 7) zum
Verdampfer (18) zurfick- fflhrt.
10. KuhIschrank nach einem der Anspruche I bis 9, dadurch gekennzeichnot,
dag der KuhIluftpfad 4. Kfhischrank nach einem derAnspruche 1 oder2,   10
(17) uber der oberen KOhiplatte (16) eln Heizele- dadurch gekennzoichnot,
daB er ferner folgen-        ment (22) beinhaltet. des aufweist:U - oien
B1festigungsrahmen fur den Kasten       11. Kflhischrank nach Anspruch 10,
dadurch go- fOr gekflhte Lebensmittel, mit einem obe-       kennzeichnot,
daB er forner sine Stbuereinrich- ren Rahmen (30) und elnem vorspringen-
15     tung (39) aufwelst, die elne solche Steuerung den hinteren Rahmen
(33);                       vornimmt, daiB der ZufluBkanal (13) belm
Aktivle- - wobel der obere Rahmen (30) den oberen,         ren des
Heizelements (22) In der Zeltspanne des offenen Tell des Kastens (7) fOr
gekuhite       Entfrostens der oberen KOhiplatte (16) ver- Lebensmittel
abdeckt, und wobel die obere       schlossen wird. Platte (16) auf Ihn
aufgesetzt ist     20 K.)        - wobel der vorspringende, hintore Rahmen
12. KuhIschrank nach Anspruch 11, dadurch go- (33) mit dem oberen Rahmen
(33) Ober ei-        kennzeichnet, daR des Heizelement (22) mit ei- nen
Scharnierabschnitt (31) einstfilkkig        nem Temperatursensor (40)
versehen let und es ausgebildot let, der einen Teil des Kubiluft-   uber
eine Steuereinrichtung (28, 23, 39) verffigt, kanals (19 bildet, und mit
einer hirteren   25  dieeine solche Steuerung ausffhrt, daB die Tem-
Endflicbe, dle an der hintoren Innenwand        peratur des Heizelements
(22) wahrend der Akti- des Tileftemperaturfachs (5) anliegt, um
vierung konstant gehalten wird. festgehqlten zu werden. 7ach e o  nerlh13.
KuhIschrank nach Anspruch 10, dadurch go- 



5. Kuhischrank nach einem derAnspruche 1, 2 oder  30    kennzelchnet, daB
er ein Heizelement (22) zum 4, dadurch 06kennzelchnet, daB die obere
Entfrosten der oberen Kfihiplatton (16) und zum A     Kfihiplatte (16) fber
dem Kasten (7) f~r gekfhite    Elnstellen der Tempsratur im Kasten (7) ffr
go- Lebensmittel angeordnet lt und ale Ober eonen       kNhite Lebensmittel
sowle eine Einrichtung (46) umgebenden Rahmen (35) so mit dem Tieftem-
zum Einstellen der Wlrmeerzeugung durch das peraturfach (5) in
Eingriffsetht, daB sle nach un-  35  Heizelement (22) aufwelet. ton
wegnehmbar lt, wobel der umgebende Rah- men (35) um die obere KOhiplatte
(16) herum an-  14. KfhIschrank nach Anspruch 13, dadurch go- geordnet lat.
kennzelchnet, daB die Warmeerzeugung-Ein- stelleinrichtung (46) die
Warmeerzeugung ab- 6. KOhischrank nach einem der AnsprOche I bis 5,  40
hingig von der Zeitspanne elnstetlt, wahrend der dadurch gekennzelchnot,
daf die obere KOhl-          ein Kompressor (47) betrieben wurde. platte
(16) aus einem porosen Material besteht. 7. KfhIschrank nach Anspruch 6,
dadurch gekenn-      Revendlcations zolchnet, daB die obere Kfhiplatte (16)
em hy-  45 drophiles, porses Material (1 6a) mit Feuphtig-  1.
Refrig6rateur comprenant un compartiment pour keltseinsetllfunktion auf der
Seite des Kuhiluft-    alimients congeles, dane lequel de lalr refroidi,
pfads (17) sowie ein hydrophiles, porfses Mate-      qui est produit par un
evaporatbur (18), estentrat- rial (16b) mitWasserabsorptions- und Wasserzu-
ne de fagon forc6e vers un compartiment de r6- rOckhaltefunklion auf der
Selte des Kastens (7)  5o  frigbration (3) et d'autres compartiments (2, 5)
fOr gekuhite Lebensmittel aufweist.                  par un ventilateur
(20), le refrigorateur compre- nant: 8. Kfhischrank nach Anspruch 6,
dadurch gekenn-               un compartiment A basse temperature (5)
zelchnet, daB die obere Kfhiplatte (16)-ein hy-      dispos6 dans le
compartiment de refrigeration drophiles, por~ses Material (1 6a) mit
kleiner Po-  55  (3) et presentant une partie frontale ouverte; rosifflit
ouf der Seite des Kuhiluftpfade (17) sowie       un logement pour aliments
refrigeres (7) ein hydrophiles, porosese Material (16b) mit gro-    dispose
dans le compartiment A basse tempera- Ber Porositit an der Seite des
Kastens (7) fOr ge-   ture (5) de fagon coulissante vers I'avant et vers 11
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presentant une partle   ture pripherique(35)etantdisposeeautourdela
frontale et une partie sup6rieure ouvertes rplue superieure de
refroldissement (16). un couvercie commun (8) qui permet d'ou- vrir et de
former los parties frontales du compar-  6. Refrigerateur selon l'une
quelconque des reven- timent A bassse temperature (5 ) et du logement   5
dicatlons I A 5, caracteris6 en ce quo la plaque pour aliments refrigores
(7);                        superieure de refroidissement (16) est consti-
une plque superieure de refroldissement       tuee d'une matiere poreuse.
(16) destinee b couvrirla partie superieure ouver- te du logement pour
ailments refrig6r6s (7);     7. Refrigerateur selon la revendicatlon 6,
caracteri- un circuit d'air refroidi (17) forme entre la  10  se en ce quo
la plaque superieure de refroldisse- plaque superieure (16) et le
compartiment A bas-     ment (16) comprend une matibre poreuse hydro- se
temperature (5) ; et                              phile (1 6a) presentant
une fonction de regulation un copidult d'allmentation (13, 15) reliant
d'humiditK du c6te du circuit d'air refroldl (17), st A     I'evaporateur
(18) avec le circult d'airrefroldl (17)  une matibre poreuse hydrophlle
(l6b) presentant efin de diriger une partle de l'alr refroldl produit  15
des fonctions d'absorption d'eau et de rMtention par l'evaporateur (18)
directement vers la plaque    d'eau du c6te du logement pour ailments
rfrdgA- superieure de refroldissement (16).                  res (17). 2.
Rbfrigbrateur selon la revendication 1, caracteri-  8. Rbfrig6rateur selon
la revendication 8, caracteri- se en ce qu'll comprend en outre un conduit
d'air  20  se en ce quo la plaque superieure de refroldisse- refroidi (19)
qui communIque avec le circuit d'air   ment (16) comprend une matiere
poreuse hydro- refroldi (17), qui est forme sur une surface pbri-   phile
(16a) ayant une falble porosite du cot6 du pherique externe du logement
pour aliments rb-       circuit d'air refroidl (17), et une matlere porouse
frigeres (7) et qui debouche A l'lntbrleur du        hydrophile (16b) ayant
une grande porosite du compartIment de refrigeration (3).          25
cotb du logement pour ailments r6frigeres (7). 3. Refrigerateur~selon la
revendication 1, caracteri-  9. Refrig6rateur selon l'une quelconque des
reven- se en ce qu'ilcomprend en outre un conduit de        dications 1 A
8, caracterlsb en ce quo la plaque 



retour d'air r9froidl (37) qul renvole l'alr refroidi  sup6rieure de
refroidissement (16) contlent un depuis le circuit d'air refroldl (17) vers
l'evapora-  30  catalyseur desodorisant et un agent anti- teur (1 8).
bact6rien. /  4. Refrigerateur selon la revendicatlon 1 ou 2, ca-  10.
Rbfrigbrateur selon l'une quelconque des reven- racterisd en ce qu'll
comprend en outre:             dications I b 9, caracterisa en ce que le
circuit J>           une structure de fixation pour le logement  35  d'air
refroidi (17) au-dessus de la plaque supe- pour allments r~frigeres,
comprenant une struc-      rieure de refroidlesement (16) comprend un el6-
ture superieure (30) et une structure en saillie     ment chauffant (22).
arrlbre (33); la structure superloure (30) recouvrant la  11. Refrigerateur
selon la revendication 10, caracte- partle superieure ouverto du logement
pour all-  40  rise en ce qu'il comprend en outre un moyen de ments
rbfrigeres (7) et ayantla plaque sup6rieure    commando (39) qui realise
une commands de tol- (16) placbe sur elle;
le sorts quo le conduit d'allmentation (13) soitob- la structure en salilie
arrlere (33), formme   ture lorsque l'el6ment chauffant (22) est mis en
d'un soul tonant avec la structure superieure (30)   service pendant Is
degivrage de la plaque sup6- par l'Intermrdiaire d'une partie torment
charnibre  45  rleure de refroidissement (16). (31), constitupnt une partie
du conduit d'air re- froidl (19), et presentant une surface d'extremite
12. Refrigerateur selon la revendication 11, caracte- arribre vonant en
butee contre une parol interne     risb en ce que l'el6ment chauffant (22)
est 6quipe arribre du compartiment a basse tempdrature (5)      d'un
capteur de temperature (40), et dispose de pour y etre fl Whe.
50       moyens de commande (28, 23, 39) qui realisent une commando toll.
que la temperature de l'ele- S. Rftrigerateurselon la revendicatlon 1,2 ou
4, ca-    ment chauffant (22) est maintenue constanto racterisb en ce que
la plaque supbrieure de refrol-  pendant son fonctionnement. dissement (16)
est disposoe au-dessus du loge- ment pour ailments refnig6res (7), et est
en prise  55   13 Rfrigeratur selon la revendication 10, caracte- avec Is
compartiment a basse temp6rature (5)         ris6 en ce qu'il comprend un
elbment chauffant par l'interrnbdialre d'une structure pbriphbrique    (22)
pour le d6givrage de la plaque superleure de (35) de facon a etre sbparable
par le bas, la struc-  refroidissement (16) et la regulation de la tbmpe-
12    23                   EP 0 478 122 B1                   24 rature dans
le logement pour aliments r6friger6s                                    C
L (7), et un moyen (46) pour r6gler la productibn de chaleur par l'4lement
chauffant (22). 14. Rdfrig6rateurzselon le revendication 13, caracte-   5
rls6 en oe que le moyen de reglage de la produc- tion de chaler (46) regle
la production de cha- leur en fonctin de la durse pendant laquelle un
compresseur (47) a 6t mis en service. 10 t5 20 25       . 30
A~~~~~~~~~~~~~~~~~~ 35 40 45 50 55 13    


