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" THE I:NVENTI ON The present invention relates to a refrigerator with a
freezer conpartnent, which includes a new tenperature zone of freezer
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foamed and filled therebetween. In th3¥é§§£ﬁﬂﬁrat the conpartnents are

Reference nuneral 2

CPIRf
700 he present invention relates to a refrigerator with
a freezer compartment, which includes a new temperature
zone of freezer compartment or a compartment switchable
to a new temperature zone of freezer compartment.
DISCUSSION OF BACKGROUND

In Figure 30 is shown a cross-sectional view of a
refrigerator as shown in e.g. JP-B-427475. In this
figure, reference numeral 200 designates a freezer
compartment, reference numeral 100 designates a
refrigerating compartment, reference numeral 700
designates an icing temperature compartment, and
reference numeral 400 designates a vegetable compartment.
The refrigerator is formed by an outer casing and an
inner casing with heat insulating material foamed and
filled therebetween. In the refrigerator, the
compartments are separated and have different temperature
zones. Reference numeral 2 designates a fan, and
reference numeral 3 designates a cooling device. Part of
air which has been cooled by the cooling device 3 is
blown out into the freezer compartment 200 by the fan 2,

and the remaining air is blown out into the refrigerating
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and the vegetabl e conmpartnent 400. The tenperature zones in the respective
conpartnents nay be determ ned so that the freezer conpartnent 200 is 5 set
at from-18[err]Cto -20[err]C, the refrigerating conpartnment 100 is set at
from3[err]Cto -5[err]C, the icing tenperature conpartnent (chilled
conpartment or partially freezing conpartnent) 700 is set at fromO[err]C
to -3[err]C and the vegetabl e conpartnent- 40 is set at from3[err]C to
7[err]C for 10 |nstance T?ﬁ tenperature zones are determ ned, nmainly
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the icing temperatyre conpartnment ca rOV|de a longer storing termthan
the refrigeratd Iﬁggh? (ﬁ#%%?ﬁ%h qqﬁﬁ AUt e conpartnent to realize
about one week of stora freezer conp ment can, real i ze about one
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tenperature zone fron10[err]C
compartment) 700 is set at from 0°C to -3°C and the

vegetable compartment 400 is set at from 3°C to 7°C for
10 instance. The temperature zones are determined, mainly
considering-the storing terms and the kinds of stored
food.
In particular, the icing temperature compartment can
provide a longer storing term than the refrigerating
15 compartment or the vegetable compartment to realize about
one week of storage.
The freezer compartment can realize about one month
of storage by freezing articles of food.
The number of families with not higher than two
20 persons and the number of woman workers caused by a
decrease number of children have recently increased, and
a further decrease in housework is demanded. From this
viewpoint, the icing temperature compartment and the
freezer compartment have had an increased frequency of

25 use.
However, the icing temperature compartment 700, for

instance, can not always provide a proper temperature for



to -3[err]C, and because there is a good possibility that the tenperature
in the icing tenperature conpartnment is in a5 range from-1[err]J]C to
-5[err]C has a maximumice form ng tenperature zone wherein the noisture in
articles of food starts freezing and the articles are in such an unstable
state to be likely to denature. The increase nunber of woman workers

i ncreases 10 opportunities to buy required3articles of food on weekends.

Al though it is supposed to usually buy neat, fish and so on required for
one week on weekendsterm P &PPensStREagsi bl Bhis h%gbﬁﬁa?ﬁ% B%ﬁgﬁ?lﬂgat and
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The increase number of woman workers increases

10 opportunities to buy required articles of food on .
weekeﬁds. Although it is supposed to usually buy meat,
fish and so on required for one week on weekends, it is
often impossible to use up the bought meat and fish in
one week because of a sudden change in planed meals or a

15 change in the amount of use.

In such cases, it is usual to store articles of food
in the freezer compartment in consideration of safety
since the one week of storage in the icing temperature
compartment is insufficient.

20 Although the freezer compartment can provide a quite
longer term of storage than the icing temperature
compartment by freezing articles of food, there is a case
that a drop in the temperature of the articles of food to
-18°C completely freezes tlhie moisture in the articles of

25 food to damage surfaces of the articles of food or make
the articles of food tasteless.

In addition, it is necessary to thaw an article of



It usually takes nore than one hour to spontaneously thaw 5 an article of
food, making the thawi ng extrenely troubl esone. Although it takes a shorter
time to thaw an article of food by a m crowave oven, it is often to heat
the surface of the article too nuch when a central portion in the article
starts being thawed. This is 10 because an article of food is gradually
thawed fromthe surface thereof toward thefcentral portion thereof. Unless

next required t_of an article of food is arated f he entire
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the surface of the article too much when a central
portion in the article starts being thawed. This is
10 Dbecause an article of food is gradually thawed from the
surféce thereof toward the central portion thereof.
Unless next required part of an article of food is
separated from the entire article before freezing the
entire article, it is necessary to thaw the entire
15 article at one time since the frozen article is too hard
to separate the next required part from the entire
article.
If a procedure wherein even unused part of an
article of food is also thawed and frozen again is
20 repeated, the article of food has freshness degraded, and
it takes some time for thawing and cooking, which is
contradictory to a decrease in housework.
Since the conventional refrigerator is constructed
as stated above, there is a possibility that the icing
25 temperature compartment stores articles of food in the
maximum ice forming zone kfrom -1°C to -5°C), creating a

problem in that the freshness in the articles is likely



5 an increase nunber of woman workers. There is also created a problemin
that the food storage in the freezer conpartnent damages the surfaces of
articles of food since the articles are conpletely frozen. 10 There is
al so created a problemin that the conpletely frozen articles of food
require to be thawed for cooking, which introduces failure in thaw ng and
needs troubl esone work. It is also createdda~problemin that when an
article 15 of food |3 frozen, it is necessary to thaw the entire frozen
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of articles of food since the articles are completely
frozen.

10 There is also created a problem in that the
compietely frozen articles of food require to be thawed
for cooking, which introduces failure in thawing and
needs troublesome work.

It is also created a problem in that when an article

15 of food is frozen, it is necessary to thaw the entire
frozen article to use even a small part of the frozen
article, and that the remaining unused part of the
article is required to be frozen again, making the
freshness in the article.degraded.

20 SUMMARY OF THE INVENTION

It is an object of the present invention to solve
these problems, and to provide a refrigerator which
includes a new temperature zone of freezer compartment
having a longer term of food storage than an icing

25 temperature compartment and capable of minimizing the
degradation of stored articles of food.

It is another object of the present invention to



storing articles of food, which has one or nore tenperature zones; and a
new tenperature zone of freezer conpartnent as a conpartnent having a new
tenperature zone not higher than a lower |imt of a maximumice 10 form ng
tenperature zone and higher than (that is to say, beyond) a freezing
tenperature zone. The new tenperature zone may include a tenperature that
allows articles of food stored in the new7ﬁ%ﬁperature zone of freezer
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compartment as a compartment having a new temperature

zone not higher than a lower limit of a maximum ice
10 forming temperature zone and higher than (that is to say,
beyoﬁd) a freezing temperature zone.

The new temperature zone may include a temperature
that allows articles of food stored in the new
temperature zone of freezer compartment to be divided

15 without be thawed.

The new temperature zone of freezer compartment may
be a compartment which can have a temperature therein
changed to at least one of a freezer compartment
temperature, a temperature in the new temperature zone, a

20 refrigerating compartment temperature, a vegetable
compartment temperature and an icing temperature.

A set temperature or an actual temperature in the
compartment may be variably displayed on an outer or
inner surface of the refrigerator. The set temperature

25 or the actual temperature includes a temperature in the
new temperature zone, and at least one of the freezer

compartment temperature, the refrigerating compartment



freezer conpartnents, wherein one of the freezer conpartnents can be
changed to the new tenperature zone of freezer conpartnent. 10 At

| east one of the freezer conpartnents may be automatically and variably set
at a tenperature in the new tenperature zone. The new tenperature zone of
freezer conpartnent may be provi ded above the freezer conpartnents. 15

The refrigerator nmay further conprise a duét ~for bl owi ng out cooled air

into the new tenperature zone of freezer conpartnent; an outlet pravided to
the duct: a tERPBRERLIESdorBe: Brarhibhet SOPPRG ISP ErbErREAPLULE BRE. new
tenperature zoBe of.fregzer cogﬁartnent, and a danper 20 for controlling an
amount of t he*BRoWFtB8oFETFPEFAFHBo the new tenperature zone of freezer
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compartments can be changed to the new temperature zone
of freezer compartment.

10 At least one of the freezer compartments may be
autoﬁétically and variably set at a temperature in the
new temperature zone.

The new temperature zone of freezer compartment may
be provided above the freezer compartments.

15 The refrigerator may further comprise a duct for
blowing out cooled air into the new temperature zone of
freezer compartment; an outlet provided to the duct; a
temperature detector for detecting a temperature in the
new temperature zone of freezer compartment, and a damper

20 for controlling an amount of the blown cooled air into
the new temperature zone of freezer compartment in
response to the detected temperature.

The duct may be provided in at least one of a top
wall and a side wall of the new temperature zone freezer

25 compartment.

The new temperature zone of freezer compartment may

sequentially change a temperature therein in the new



sugar from being frozen. The new tenperature zone of freezer conpartnent
may 10 be provided as one of sections divided in a single conpartnent. The
new t enperature zone of freezer conpartnment nay be provided with a return
path for cooled air so that the return path is independent of other return
paths for 15 cooled air. The present invention also provides a nethod for
using a refrigerator wherein a conpartment “for storing articles of food is

provi ded so as _to n r. nore tenperature zones and wherein the
conpart ment cgﬁmgggggﬁgﬁagagg'to a new tenperature zone of freezer

t t havi | t | '
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conpartnent c ged to the new tenperature zone - cook the article.
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the present inveintion, It 1s possible to store articles of food In the new
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sugar from being frozen.
The new temperature zone of freezer compartment may
10 be provided as one of sections divided in a single
compértment.

The new temperature zone of freezer compartment may
be provided with a return path for cooled air so that the
return path is independent of other return paths for

15 cooled air.

The present invention also provides a method for
using a refrigerator wherein a compartment for storing
articles of food is provided so as to have one or more
temperature zones and wherein the compartment can be

20 changed to a new temperature zone of freezer compartment
having a new temperature zone not higher than a maximum
ice forming temperature zone and higher than a freezing
temperature zone; comprising storing an article of food
in the compartment, changing, based on a required storing

25 term, a temperature in the compartment to a temperature
in the new temperature zone; and taking the article out

of the compartment changed to the new temperature zone to



that allows an article of food stored in the new 10 tenperature zone of
freezer conpartnent to be divided wthout being thawed, it is easy to
divide a stored article of food imMmediately after taking the article out of
the refrigerator. This arrangenent can provide a user-friendly :
refrigerator. 15 When the new tenpergture zone of freezer conpartnent
is a conpartnment which can have the tenperature therein changed to at | east
one of the freezer,co r.t yent tenperature, a tenperature in the new
tenperature @ﬁe%&%ﬁ%@r ating conpartnent tenperature, the vegetable

20 conpart nment F%E{%O':&r&;aﬁed &%i&g&%g&@%ﬁéf,wi?%cg egﬁgveni ent

to use the refriger Tt 18 poss € good use 0
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convenient to a user. Wien the refrigerator further conprises one or nore
freezer conpagy@mnirorh@ddxiddge freezing tenperature zone, it is possible

to separately store articles of food dependi ng on usage thereof.
When the new temperature zone includes a temperature
that allows an article of food stored in the new

10 . temperature zone of freezer compartment to be divided
withoﬁt being thawed, it is easy to divide a stored
article of food immediately after taking the article out
of the refrigerator. This arrangement can provide a
user-friendly refrigerator.

15 When the new temperature zone of freezer compartment
is a compartment which can have the temperature therein
changed to at least one of the freezer compartment
temperature, a temperature in the new temperature zone,
the refrigerating compartment temperature, the vegetable

20 compartment temperature and the icing temperature, it
become convenient to use the refrigerator, and it is
possible to make good use of the refrigerator in a
reasonable way.

When a set temperature or an actual temperature in

25 the compartment, which includes a temperature in the new

temperature zone, and at least one of the freezer

compartment temperature, the refrigerating compartment



10 When the refrigerator further conprises at |east two freezer
conpartnents, wherein one of the freezer conpartnents can be changed to the
new tenperature zone of freezer conpartnment, it becomes convenient to use
the refrigerator. 15 Wien at | east one of the freezer conpartnments can
be automatically and variably set at a tenggrature In the new tenperature
zone, proper tenperature setting can be nadé W th sinple operation,
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depending on usage thereof.

10 When the refrigerator further comprises at least two
freeier compartments, wherein one of the freezer
compartments can be changed to the new temperature zone
of freezer compartment, it becomes convenient to use the
refrigerator.

15 When at least one of the freezer compartments can be
automatically and variably set at a temperature in the
new temperature zone, proper temperature setting can be
made with simple operation, providing the refrigerator
with an energy-saving pfoperty.

20 When the new temperature zone of freezer compartment
is provided above the ordinary freezer compartments, it
is easy to take out articles of food in the new
temperature zone of freezer compartment having a greater
frequency of use than the ordinary freezer compartments.

25 When the refrigerator further comprises the duct for
blowing out cooled air into the new temperature zone of

freezer compartment, the outlet provided to the duct, the



freezer conpartnent, it is possible to inprove a tenperature distribution
In the new tenperature zone of freezer conpartnent. 15 When t he new
tenperature zone of freezer conpartnent is configured to be capabl e of
sequentially changing the tenperature therein in the new tenperature zone,
It is possible to store articles of food in a better frozen state. 20
When the new tenperature zone of freezer é&nﬁartnent Is configured to cool
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compartment to multiple purposes and to provide the

refrigerator with an energy-saving property.

10 When the duct is provided on at lest one of the top
wall-and the side wall of the new temperature zone of
freezer compartment, it is possible to improve a
temperature distribution in the new temperature zone of
freezer compartment.

15 When the new temperature zone of freezer compartment
is configured to be capable of sequentially changing the
temperature therein in the new'temperature zone, it is
possible to store articles of food in a better frozen
state.

20 When the new temperature zone of freezer compartment
is configured to cool an article of food at a cooling
speed faster than that in an icing temperature
compartment and slower than that in a freezer compartment,
the article can be stored without loosing taste.

25 When the new temperature zone of freezer compartment
is configured to be capable of preventing an article of

food with a rich content of salt or sugar from being



In accordance with the nmethod for using a refrigerator according to the
present invention, wherein 15 a conpartnent for storing articles of food
is provided so as to have one or nore tenperature zones, and wherein the
conpartment can be changed to a new tenperature zone of freezer conpartnent
havi ng a new tenperature zone not higher tgan a maxi mumice formng
tenperature zone and 20 higher than a freé zing tenperature zone;
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tenperature in t qﬁp Wétenperature zone; and taking the article out of the
conpart nent YT 25 the new tenperature zone to cook the article
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refrigerator "l g - el SRR SR W th Ng1 8E&8¢hab ¥ ENbECR; 10

Figure 2 is a schematic view show ng the alr path structure according to
the first enmqpgdient of the present invention; Figure 3 is a graph show ng
the new tenperature zone according to the first enbodi nent of the present

When the new temperature zone of freezer compartment
is provided with a return path for cooled air so that the
'10 return path is independent of other return paths for
cooléd air, the formation of ice by the cooled air can be
avoided.
In accordance with the method for using a
refrigerator according to the present invention, wherein
15 a compartment for storing articles of food is provided so
as to have one or more temperature zones, and wherein the
compartment can be changed to a new temperature zone of
freezer compartment having a new temperature zone not
higher than a maximum ice forming temperature zone and
20 higher than a freezing temperature zone; comprising
storing an article of food in the compartment, changing,
based on a required storing term, a temperature in the
compartment to a temperature in the new temperature zone;
and taking the article out of the compartment changed to
25 the new temperature zone to cook the article, the article

can be used in an easy-to-cook way with good timing.



15 invention: Figure 4 is a graph showi ng the relationship between
tenperatures of an article of food and cutting loads in the first

enbodi ment; Figure 5 is a graph showi ng the relationship between 20
tenperatures of another article of food and cutting |loads in the first
enbodi ment; Figure 6 is a view showi ng the glstribution of surface
tenperatures of an article of food in the #Prst enbodi nent; 25 Fi gure

7 is a view show ng the dh§ﬁEéﬁﬂ%%@ﬁgﬁ%ﬂiﬁisﬁfﬁxﬁfiﬁ3§ﬂﬁﬁﬁ§S-Of anot her
article of food in the fi is a C|rcy|t
erbod ment o t he P e SRPEGAG §F 10 T % %bérﬁgér&?. bpi g
mbodi ment ; FIte Ofo 7S SUoeA %%Bthgd%raﬂt%g%pr Qg3 AR Iy o
articles,of 2?%33&2*3‘12 SLL%p SO BdFRlice, Behtsr bnd %qo%f‘ﬁ}?“"“ "

enbodi ments Fiayegehlel $oA iClE1e IO Bl re%ﬂ%iéf‘sfc&eipq%gﬁr}y & 1 he

nuscul ar tissue of an artic M Crosco he first

enbodi nent ; Ficguke ab3elss id ebahw&l%@wml FHd VPRI | AhwihgPf the

nmuscul ar tlssue of another article of
wherein:

Figure 1 is a front view of the refrigerator

according to a first embodiment of the present invention;

10 Figure 2 is a schematic view showing the air path
struéture according to the first embodiment of the
present invention;

Figure 3 is a graph showing the new temperature zone
according to the first embodiment of the present

15 invention:

Figure 4 is a graph showing the relationship between
temperatures of an article of food and cutting loads in
the first embodiment;

Figure 5 is a graph showing the relationship between

20 temperatures of another article of food and cutting loads
in the first embodiment;

Figure 6 is a view showing the distribution of
surface temperatures of an article of food in the first
embodiment;

25 Figure 7 is a view showing the distribution of
surface temperatures of another article of food in the

first embodiment;



observed m croscopically in the first enbodi ment; Figure 14 is a graph
showi ng the hardness of an article of food in the first enbodi nent; Figure
15 is a graph showing the stickiness of the 20 article in the first

enbodi ment; Figure 16 is a view show ng the conpartnent arrangenent
according to a second enbodi nent of the present invention; Figure 17 is a
vi ew showi ng a conpartnent 25 arrangerreth1 ccording to a third enbodi nent

P ?Zﬁgénéﬂ TR ﬁégﬁégﬁﬁﬁuiﬁ AitafnoPRokhe, fo, eppeeaRare ™"
acoording to THES T HERdsh %m%tf%%@?%%?@t%?é%%%{‘?%%gﬁ%*ﬂa%f HEEE20 i s
a Vview show ;@%%ggggé £o[RaL &11 arrangenent according to the th| rd

enbodi nent o Fesant |nve Toh; Figure 21 is a view show ng anot her

conpartnent 10 = agg Eéngnéaa&CSEQéﬂgsEBWE&?n %gl gbaﬂb{lﬁﬂé gk the

present I nventi on; gur e I ew S npar t mrent ar rangenent

accor dingsto & %ﬁ@eef’i)&géﬁe&%o$ft£'ft?éfé§n6f' 4BAt LANEndSeixst  Fioure

23 is a V|em1 owng the air path structure accor Ing to enbodi ment
of the presendmpsySrRhenN;

Figure 10 is a graph showing compression stresses
applied to articles of food in the first embodiment;

Figure 11 is a graph showing compression stresses

10 applied to articles of food in the first embodiment;

Figure 12 is a picture showing a transverse section
of the muscular tissue of an article of food observed
microscopically in the first embodiment;

Figure 13 is a picture showing a transverse section

15 of the muscular tissue of another article of food
observed microscopically in the first embodiment;

Figure 14 is a graph showing the hardness of an
article of food in the first embodiment;

Figure 15 is a graph showing the stickiness of the

20 article in the first embodiment;

Figure 16 is a view showing the compartment
arrangement according to a second embodiment of the
present invention;

Figure 17 is a view showing a compartment

25 arrangement according to a third embodiment of the
present invention;

Figure 18 is a view showing another compartment



Figure 24 is a view showng an air path structure according to a sixth
enbodi nent of the present invention; Figure 25 is a view showing an air
path structure 20 according to the sixth enbodi mrent of the present
invention; Figure 26 is a cross-sectional view of a storage section
provided in a refrigerating conpartnment according to the sixth enbodi nent;
25 Figure 27 is a cross-secti onal “vitéw of the storage section and a

return path therefor according.,to the sixth enbodi.nent: --16 - Figure 28
is acr oss-séaﬁl?a(ﬂﬁﬁm‘?ﬂre\ﬁ(iffO&Fé’%ﬁﬂ a%ées T O%@ﬁﬁﬁ ?Fo%’?he
direction indicatequ%ban arrow Ain Figure 27, Figure 29 is a front view
of a refri gerpaF[‘?%ed1 Vr%htrjt%nt according to the sixth enbodi nent; and

DETA| LED DESCR PTH IR et prar s it et R AR RS ' " o
fi tbodi . . : Con. v i bed.
feferting to PHigdat b Sig Sl A¢ Nl U CanERMLLL B8 PEECL ol e
of the refsri %féa%é}&t gﬁﬁ%ﬂ:{lﬂalo the first enbodinment. In this 15 Figure,

ra esi ghates

reference nu ‘a main body of the refrigerator. The main

body 1 conprises p;gefsi 6T 8L A0 EOIPERLIERY AGcMELNcBmERREmBRRYI ded at an

upper nost
arrangement according to the third embodiment of the

present invention;
Figure 21 is a view showing another compartment
10 arrangement according to the third embodiment of the
presént invention;

Figure 22 is a view showing the compartment
arrangement according to a fourth embodiment of the
present invention;

15 Figure 23 is a view showing the air path structure
according to a fifth embodiment of the present invention;

Figure 24 is a view showing an air path structure
according to a sixth embodiment of the present invention;

Figure 25 is a viewlshowing an air path structure

20 according to the sixth embodiment of the present
invention;

Figure 26 is a cross-sectional view of a storage
section provided in a refrigerating compartment according
to the sixth embodiment;

25 Figure 27 is a cross-sectional view of the storage
section and a return path therefor according to the sixth

embodiment;



portion in the main body, a freezer conpartnment 200 with a drawer provided
under the refrigerating conpartnent 20 100, a new tenperature zone of
freezer conpartnent 300 with a drawer provided at a | owest portion in the
mai n body and working as a freezer conpartnent at a hi gher tenperature than
an ordinary freezing tenperature (-180C) tao carry out soft-freezing, and a
veget abl e conpartnent 25 400 with a dr aned provi ded between the new

tenperature zone Qf freezer,conpartnment 300 and the freezer c ar t nent
200 - 17 s ThEIFWES,EF LSnBarTRBRT 965 PRELUNAE YA O oHSyS CREARy 201 to

store articles of. food. The new.tenperature zone of f.reezer., conpartnent 300
2l 50 i ncl UdesS S ST % TASIRG SO0 et O EeGT PRI dBIGFOERHEYTRE

veget abl e coqgartﬁﬁ?t.4 .alsg 'Qpludes a storage casing 401 to store
articles of food gﬁ?e 1S shoin a cross-sectional side view of the
refrigerator to s e, gl k _pat u e_accocdi I rst

enbodi nent. Air iEBQ%%Peﬁgbgsagcggﬁéggsgégi82 %0&%§Qgﬁ%gﬁéqgirculated I n

the main %Odyc&mégkéh AP Lecofdld Og%éﬁﬁegggkﬁﬁ éhhﬁhiméﬂep'sﬁﬁ into the

new t enperat ure zohé TTeezer conpar rough an air path 5 for the

new t enperature nggu?%egpeggeé gggnggggggongﬁeSq%%pgq%&gO&a%t of cooled

air is supplied int reezer conpartnent 2 through an air path 4

for the freezgsneOMPebhdENterPRGbrQtot he cool ed air which has entered the
air path 4 is supplied into the refrigerating conpartnment 100 above the

freezer conpart

EMBODIMENT 1

10 Now, a first embodiment according to the present
inveﬁtion will be described, referring to the
accompanying drawings.

In Figure 1 is shown a front view of the

refrigerator according to the first embodiment. In this

15 Figure, reference numeral 1 designates a main body of the
refrigerator. The main body 1 comprises a refrigerating
compartment 100 with a door provided at an upper most
portion in the main body, a freezer compartment 200 with
a drawer provided underlthe refrigerating compartment

20 100, a new temperature zone of freezer compartment 300
with a drawer provided at a lowest portion in the main
body and working as a freezer compartment at a higher
temperature than an ordinary freezing temperature (-18°C)
to carry out soft-freezing, and a vegetable compartment

25 400 with a drawer provided between the new temperature
zone of freezer compartment 300 and the freezer

compartment 200.



inside of the refrigerating conpartnent.- The cooled air 20 which has
cooled the inside of the refrigerating conpartment 100 is supplied into the
veget abl e conpartnent 400 through a return path 6 for the refrigerating
conpartnent to cool the inside of the vegetable conmpartnment. The cool ed air
whi ch has cooled 25 the inside of the ve%Ftable conpartment is returned to
the cooling device 3 through a return pat 7 tor the veget abl e conpart nent.

explained. 1 n Fi GULE S BEEkoGRTPBALTED 200edRcoRedogr S505A%nange i n t he
espect Lo StSRPRS Alberar B BES “FRELGHPnAL cEPfr el CoTEhCi on Spesds
Lemporat ur os. CeRASFETTEJr8le ot "EP et s IGRRE Bne BB Bor g "ForTidre o
ot myogl obi n RS TR ek ha 0T UE° Rt hoRFRERE R OFof P (EMBer ature

zone o 50m vd0B (HROSLohl i ok 50C {LOVERCHALL) VREL M LIRS 1

articles of food start freezing. naxi UM  rce fo

zone, articlegopfedo +4 t9ebe,g4bi ected to denaturation, takes an
unstabl e state an% dgg?iégg %ﬁgigir aceoég[or thereof. This neans that the

cells in the artipigsrarg §3n8e&@nt 8 Eﬁkﬁgtgéc’t‘%hﬁhe%ﬂi@%%%sEf LBe

accordance with the present invention, t
refrigerator to show the air path structure according to

the first embodiment. Air is cooled by a cooling device
10 3 and is circulated in the main body 1 by a fan 2. Part
of tﬂe cooled air is supplied into the new temperature
zone freezer compartment 300 through an air path 5 for
the new temperature zone of freezer compartment. The
remaining part of cooled air is supplied into the freezer
15 compartment 200 through an air path 4 for the freezer
compartment. Part of the cooled air which has entered
the air path 4 is supplied into the refrigerating
compartment 100 above the freezer compartment to cool the
inside of the refrigerating compartment.  The cooled air
20 which has cooled the inside of the refrigerating
compartment 100 is supplied into the vegetable
compartment 400 through a return path 6 for the
refrigerating compartment to cool the inside of the
vegetable compartment. The cooled air which has cooled
25 the inside of the vegetable compartment is returned to
the cooling device 3 through a return path 7 for the

vegetable compartment.



20 tenperature in the new tenperature zone of freezer conpartnent is set
at not higher than -50C in order to store articles of food in such a way to
avoid the maxinmumice form ng tenperature zone. The tenperature in the new
tenperature zone of freezer conpartnment may be set at a 25 tenperature

val ue higher than e.g. -15[err]C in order #g store articles of food in such
a way to avoid the freezing tenperature zo (not higher than -18[err] C

si nce - 19 - it _takeg sone tinme to thaw articles.of food froz LN the
freezing tenper at Y& 'zdﬁ'@ TN HPTRRF S RPTSr cBheBEST o‘ﬁ%m?‘?‘nle ?Iﬁéﬂt
freezing tenpgrgtuniﬂzgpe. explained, the articles of food in the new 5
tenperature z 00 w1, b x5 ‘ment 300 can not be frozen hard unlike

ticl f food d_ in the ' f t t 53]
articles of food i HERLT bl F AT Trendt: tabraarP R bE .
t di f - to - f | 510 ticl
of Tood I n t nETRERS AP FHE A5k B 6k 6 GO L S st thy

[roren, (oublecia S i qRo il iy SLgostiiatiugdtggen) <o

that the articlés o od Can be drvi nife or

addi tion, the hlddgdRldN | 2he! Beadhbie! 28pebskhrd Qb AR St hened

to not | ess than“one e articles of food can be kept in a better
state than thegr tdoehes Qfod 4 rdtrbRyidHing LLIPeER Wissepapartnent for a

long tine. In Figures 4 and 5 are shown data of the 20 relationships
bet ween t enperdgierts L | Rordnd @gperatures. Under the abscissa
are indicated a food storing term and a thawing time for
10 the food. The reaction speeds for conversion into
metm&oglobin take the maximum value in a maximum ice
forming temperature zone of from -1°C (upper limit) to
-5°C (lower limit) wherein moisture in articles of food
start freezing. In the maximum ice forming temperature
15 zone, articles of food are liable to be subjected to
denaturation, takes an unstable state and degrades the
surface color thereof. This means that the Eells in the
articles are damaged to make the articles tasteless.
In accordance with ﬁhe present invention, the
20 temperature in the new temperature zone of freezer
compartment is set at not higher than -5°C in order to
store articles of food in such a way to avoid the maximum
ice forming temperature zone. The temperature in the new
temperature zone of freezer compartment may be set at a
25 temperature value higher than e.g. -15°C in order to

store articles of food in such a way to avoid the

freezing temperature zone (not higher than -18°C) since



and cutting | oads, which indicate how a person feels about the articles of
food (slightly hard, proper or too soft) when he or she actually cuts the
articles with a knife and so on. In Figure 4 is shown the results of 25

tuna as the articles, and in Figure 5 is showm the results of pork as the
articles. It has been found that nost arthéles of food are frozen properly
hard or - 20 - slightly hard so as to cuttabl e when they are stored

. f - . - and th h i |
Sbout from 5 GFRAS 1SPRE 1R h ory e et ot A ERRchGePE Wofeg
f 5 i cl f f ' ' i i ff
%Sé???gZ% e At %@%%4%%5%0%%2%%??%%2{%%%?? | gﬁrﬁgﬁ?iﬁ%m
abou err I about -3[err and a
new t enper at ulrger?gzgiréat‘{)hfé géglﬁ%ea%ﬁn%ﬁéﬁ%a%g{ﬁﬂ%%éﬁﬁ C). 10 Table 1
Accept abl e stori ngs t J{l’gﬁs)tﬁé ﬂ{{g{ggt FLOLLA; LePRET BLYr es (The
%lhg% e ' ?ab?e '

underlined values'in 'e A ni UM accep storing ternms.) 15

Storing tg”pﬁfeé"lﬁfrgr%.t(t%xgén ,[z;oq')e i ElE A arfhdd€rify A hd€de

f
: r
Partially wcomar reezing tenperat ure conpartnent conpartnent

zone of (0) frozen Har¥ unlike P ILEY FMod Witored in SERASOTY

ordinary freezer compartment since the articles of food
in the new temperature zone of freezer compartment are
stored in a range from -5°C to -15°C for instance. The

10 articles of food in the new temperature zone of freezer
compértment are softly frozen (subjected to soft-
freezing, lightly frozen or cuttably frozen) so that the
articles of food can be divided by a kitchen knife or
hands. In addition, the storing term for the articles of

15 food can be lengthened to not less than one week, and the
articles of food can be kept in a better state than the
articles of food in the icing temperature compartment for
a long time.

In Figures 4 and 5 are shown data of the

20 relationships between temperatures of articles of food
and cutting loads, which indicate how a person feels
about the articles of food (slightly hard, proper or too
soft) when he or she actually cuts the articles with a
knife and so on. In Figure 4 is shown the results of

25 tuna as the articles, and in Figure 5 is shown the
results of pork as the articles. It has been found that

most articles of food are frozen properly hard or



sashim (fresh evaluation [err] 4 6 | 4 slices of

raw K value 20% 4 10 30 tuna) Sensory

10 24 eval uation Not | ess Not | ess For tuna to be
K val ue 60% 24 t han 40 t han 40 cooked Bacteria on

18 Not | ess Not | ess surface 10 t han 40 t han 40
Sensory eval uation [err] 6 -140For ground neet Nunbers of

6 14 | ess |ivi n% 5\
bacteria 106 §é‘rr3r§$’rt}y hard so as to bﬁ\lé’tuqtéa%le whan | ey B"?"E)%c%tr?re

eval uatlon [err] than_35 (branched) Number s of
25 | 8&s 2@ tl%ﬁ’elré’é%mei \ﬁlrﬁ’&‘ ba'?cFeFPa ZO‘Fer?]]ld that’ the cutfppg 35
t han 35 I\/Eat ou Sen SS Iess Not | ess

(r eheat ed onei aéf?alalfft ag’r?u[%e%lr]oni ﬁa‘rg\l%? e%"t "than 35 comercially

| ess ess actgrla 106

\ Egﬁefﬁf—, o han gdd $P§%%T%§"§r?§b?“§}‘e%ﬁ%ﬁ%ﬂec$??‘é? g e ifs) Bt o emon of
Sliont distol & orl‘%?‘fclef;g B W i3 srifil e Uil Ao s ENE Al
di scol or ati on,g kel rabien  Tahl exhoaLe SHOM ASEEDLANLE 50 70 Ler s

(days) 5 under Criteria sashi or fr I Ces~0
chilled compartment (about 0°C), a partially freezing

compartment (about -3°C) and a new temperature zone of
compartment (about -7°C).

10 Table 1

Acceptable storing terms (days) at different storing
temperatures

(The underlined values indicate the minimum acceptable
storing terms.)

15
Storing temperature (°C)
. . . . Partially New
Article of food Criteria glouli:i‘ment freezing temperature
( ol)np compartment | zone of
: (-3) compartment
For tuna Sensory
sashimi (fresh |evaluation @ 4 s 14
slices of raw K value 20% 4 10 30
tuna)
Sensory 10 24
For & b evaluation @ [ Not less |Not less
or tuna to be |k value 60% 24 than 40 than 40
cooked Bac;;erialg{‘ 18 . Not less |Not less
surlface than 40 than 40
Sensory
: evaluation @ 35
For ground meet | wunbers of o 14 Not less
' living 2 19 than 40
bacteria 10°
Seniwy_ ® Not less |Not less
Broccoli ;"una]b:::lgg 12 than 35 than 35
(branched) living 25 Not less Not less
bacteria 10° than 35 than 35
l{i:ﬁegggzcine zsﬁzgion ® Not less |[Not less |[Not less
: than 35 than 35 than 35
stored
coﬁ;erci‘;‘li‘y"an i‘?ﬁﬁgs of Not less |Not less |[Not less
available) bacteria 10° |than 35 than 35 than 35

Sensory evaluation criteria: ® absence of stench or



(fresh slices of raw tuna), fish to be cooked (for tuna to be cooked), neat
to be cooked (for ground neat to be cooked), branched (boiled) vegetables
(broccoli) and processed food such as caned food (meat source). As the 10
criteria are selected required ones anong sensory evaluation criteria
([err] rotten, [err] presence of stench and_discoloration, [err] eatable
limt, [err] presence of slight stench and2di scol oration, and [err] absence

of stench or dj.scol.orati,on), K value criterion, criterion_of_the 15
nunbers of ba ol oFR 'agﬁﬁ¢ﬁﬁF%F%r?¥e$ 9B SERRCRLABEr SHEIRF Vi ng
bacteria. Wth,,regard tq the value, 1}.is ng | 1y determ ned that en
the value is Fad Pha 2%@%$é&?it+%%tof B5&s§P€eeQE;ﬁF@ ' ﬁ%ﬁ?

bei ng heated, and that when e value is'not greater than 20 60% articles
of food are afﬁfﬁﬁ’ 5?55P@“Ik§1{° DUgh being required to be heated. Wth

e Swhen t ho - nuntdy Ted1e 36 Bl fdAante | S AINR ddini® AARAC
Wth t . Ofc i vi . ha, 44 ] VA

det er ;n'e?lgggt hg%é\ﬂ%gﬁih%gﬁﬁ%e# i\gsa %@rﬁ aér}la %ﬁe"{eéﬁ o%ilfcoéosfi %gr)re:[%& %/Jhseh eat abl e
limt. F . . i . . Y
L Memeh oot o SESEHE Bl dH Mo S Ed nEICdOKEE (Hor Attha

Freshness | ndo o SRS et Ryt LIdNg RR o K a b e
. gard to the acceptabl e
storing term fcQjokdd)d LAEHdHe(HJiadH)s Ve 1AW Brbdol e Hdays at

processed food such as caned food (meat source). As the

10 criteria are selected required ones among sensory
evalﬁation criteria (@ rotten, @ presence of stench and
discoloration, ® eatable limit, @ presence of slight
stench and discoloration, and ® absence of stench or
discoloration), a K value criterion, criterion of the

15 numbers of bacteria on surface, and a criterion of the
number of living bacteria. With regard to the K wvalue,
it is normally determined that when the value is not
greater than 20%, articles of food are eatable without
being heated, and that when the value is not greater than

20 60%, articles of food are at the eatable limit though
being required to be heated. With respect to the number
of bacteria on surface, it is normally determined that
when the number is 104, articles of food are at the
eatable limit. With respect to the number of living

25 Dbacteria, it is normally determined that when the number
is 106, articles of food are at the eatable limit. From

this viewpoint, days that passed until articles of food



respective storing tenperatures are shown when the sensory eval uati on was
[err] and the K value was 20% as the criteria. Wth regard to the
acceptable storing termin 10 the case of tuna to be cooked, the days at
respective storing tenperatures are shown when the sensory eval uati on was
[err], the K value was 60% and the nunber of bacteria on surface was 10 as
the criteria. Wth respect to the accept'at?l?e storing termfor ground neat

to 15 be cooked, for branched b{occpli and for re&eagsg neat iource stored
in a can commEPFRIRYy BRA pabriele ghi®ibi VERE FEUPEct i VR K ofrhge 1S a

tenperatures arge, sho en the sensory, eyal yagi s.lerr] _and the nunber
ofnPiving bacfaF+2 %ggs@%fﬁ??Tea%s?ﬂﬁl%F?éeWFgﬁ gﬁgmﬁﬁGEPP? B& val ues 20
in Table 1 are the shorfest ones. amo t he acceptable storing ter (days)
under respect FHEPRAFPRALE ch?%?ha?nag?agﬁﬁn%ﬁg,%Fﬁﬁﬁﬁgéépﬁggﬁ§ &oring
termfor tuna_ sashim iP #he new tenperature zone of freezer conpartnent
was 14 days i A é?%%so? t %ogensory evaluation criteria and 30 25 days in

Storing 1€m (theVbiler FIREL har e rgoaRat e axpbor 180 EER AECERARTC |
t hese data, héégﬁﬁmPeg?igf%%ﬁg%ffoe%hgf 1he E&ﬁhtegﬂgrahg%eﬁ%one (about

-7[err]C ca re ar od not required to be oked or heated

for not less 1hafelrygekar aning! tLibesaphrLaOUrLOSREVAORKE] F Nt S | eos

than 3 weeks, a at the new't rature zone can store articles of food

for 2 or 3 wegkss¥i{NoWh1GRHSEAAE WBPL8d the K value was 20% as the

criteria. With regard to the acceptable storing term in

10 the case of tuna to be cooked, the days at respective
storing temperatures are shown when the sensory
evaluation was @, the K value was 60% and the number of
bacteria on surface was 10° as the criteria. With
respect to the acceptable storing term for ground meat to

15 be cooked, for branched broccoli and for reheated meat
source stored in a can commercially available, days at
the respective storing temperatures are shown when the
sensory evaluation was @ and the number of living

. 6 . . . .
bacteria was 10 as the criteria. The underlined wvalues

20 in Table 1 are the shortest ones among the acceptable
storing terms (days) under respective pairs of criteria.
For example, the acceptable storing term for tuna sashimi
in the new temperature zone of freezer compartment was 14
days in terms of the sensory evaluation criteria and 30

25 days in terms of the K value criteria, and consequently
the shortest acceptable storing term (the underlines

portion) was 14 days.



The data al so show that the acceptable storing terns in the new tenperature
zone were days of not less than 3 10 tines the tenperature zone in the
chilled conpartnment and days of not |less than 2 tinmes the tenperature zone
in the partially freezing conpartnent, and that the new tenperature zone of
conpartment is superior to the chilled cogggrtnent or the partially
freezing conpartnent 15 in terns of the” eptable storing term Wth

respect to vegetabl e and _processed products, the data show that the
shoPtest acceptabggcgfgﬁpgg%PeiﬁﬁsﬁepégﬁotlFe§§st%§an j%%ﬁ§¥3%4u9?§§u$h |
articles of fopd vary in initial quality, stori of such articles_of foo
at a | ower 20g eHﬁ@¥§FWP@rP ufﬁegﬁgﬁ ﬁéhﬁ@Fafﬂ?g)zﬁﬁE SE0¥@paYLSFL1RA terns

' ' ' f th i cl t hawi f_.th i cl d
otorage:of -t naraPpBAPRER! kBRutkell € hhl oBkell o Bpmbed ifan Bt ileasng ]
. b h l. td ¢l f d r at -18[err]C
Cake i o beconshal paPeRE R R A4 b %a%ﬁeiéﬁo%%"m%is%f%% gt
fri ' t 4 5t re_and a _m.crowave
oven) Tt 6 CESRDERAHTT welist0ha, chal thel BIRC AT AN A0k AR o

-7[err]C and -l od ¢S d 18[.err Ve, s bej ‘ wed in
a m crowave Osgﬁ%ESS%ggFéEg gfnge? a€agr?i§%eg gge?%ogugﬁgﬂgﬁ%ggg} [err]C
take to becomprgybiable (tine required for the tenperatures of the articles
to reach -6[err]C

The data also show that the acceptable storing terms
in the new temperature zone were days of not less than 3
10 times the temperature zone in the chilled compartment and
days.of not less than 2 times the temperature zone in the
partially freezing compartment, and that the new
temperature zone of compartment is superior to the
chilled compartment or the partially freezing compartment
15 in terms of the acceptable storing term. With respect to
vegetable and processed products, the data show that the
shortest acceptable storing terms were not less than 35
days. Since such articles of food vary in initial
quality, storing of such articles of food at a lower
20 temperature in the new temperature zone is superior in
terms of convenience in separation of the articles or
thawing of the articles and storage of the articles.
Now, thawing times for frozen articles of food are
shown.
25 Table 2 shows how long articles of food stored at’
-18°C take to become cuttable in different thawing

methods (thawing in a refrigerating compartment, a room



m nute) Thawi ng netod Refrigerating Room M crowave conpart nment

t enperat ure oven Articles of food Beefsteak 50

18 1 (8xlIx2 cn) M xture of ground beef and 66

23 1 ground pork (8xll1x2 cm Tuna 52

21 1 10 Table 3 Surface tenperature of articles of food when
havi ng been thawed in a nicrowave oven Surddace tenperature of

m ni num naxinun1artic|e,é£err O -7L?rr]C? fdl the articles

-3 tempe{ﬁtqg?e@@?cgggé ¢gaye oven). "Table 3 shows what

3 -18[err]C A m xture of ground beef and ground -3
9 pork -18[ersprfaepatemperature articles of_ food stored at -7gC:aRpg

thawi ng was required in_the case of -7[err (When the artjcles was_put at
a room t enper@fhtelgs 18t foodTgppred @ oﬁéggaéHaY%é%F%% F109 ¢ Fe¥sdot food
in a refrigerating congartnent or at a roomtenperature involves a

troubl esome wWoPk® BUEhO¥RVEaRYRY - out of the articles in advance, and a
tine-cons%ying work since it

Table 2 Time that articles of food stored at -18°C take
to become cuttable (time required for the
temperatures of the articles to reach -6°C:

minute)
Thawing
method -
Refrigerating | Room Microwave
compartment temperature oven
Articles :
of food
Beefsteak
(8x11x2 cm) 50 18 L
Mixture of
ground beef and 66 23 1
ground pork
(8x11x2 cm)
Tuna
(6x11x2 cm) 52 21 1
10
Table 3 Surface temperature of articles of food when
having been thawed in a microwave oven
Surface temperature of . .
. ° minimum maximum
article (°C)
-7°C* All the articles -3 1 0
-18°C Beefsteak -3 3
-18°C A mixture of
ground beef and ground -3 9
pork
-18°C Tuna -3 6
* No thawing was required in the case of -7°C (When the
articles was put at a room temperature.)
15 Table 2 shows that thawing of articles of food in a

refrigerating compartment or at a room temperature
involves a troublesome work, such as taking out of the

articles in advance, and a time-consuming work since it



- 25 - takes sone tine to thaw the articles. Thawing of articles of food in
a mcrowave oven is not tine- consum ng though such a troubl esone work is
needed. Wien articles of food are stored at -7[err]C in accordance with 5
the present invention, the waiting time is O since articles of food are
cuttable imediately after they are taken out. Table 3 shows that the
articles of food stored at -7[err]C had a $urface tenperature of )[err]C as
t he maxi num 10 val ue when havi ng been thawed in a m_crowave qQven. This
val ue i s nuchtpb@gr semantimer 56 thawpehet arédcdess| el PREING[ BFr] C and
Olerr]C of the articles of food stored at -18%F%$LC when havi ng been thawed
in the nicrowa¥éigwen. ofhifeofedns at RACTPWEVE OV ST d e~ 7[err] C can
m ni m ze degration 15 due to thawing. In_Figure 6 is shown surface
tenperat ure dFSREPBERG0RNERIEN SHCLY & EXGRPH 8“?h3¥”ﬁ%d‘%é§ﬁ§¥¥gre@ﬁSP
-7[err]C and was taken qut in a place at_ a roog&tenperature. In Figure 7 is

shown a surf ad&tieApsr aEufeosoarg storegt dén ~dAnCaltti ELFECEHAGEIVERTt had
been stored at_-18[err and s thawed i n.a.mcrawave oV . Fi gure 6,

t he entirégsquﬁcg &F elﬁggﬁ%WQ i &35%%?%xﬁ%ﬂ? +h {%ﬁﬁégnfgce
tenperature of the.articl equal .i.n e .entiqf.et I qur , e
sum‘)ace of t hélrﬁféglle\?alpi%egotgﬁs %% (%Jlt&ab d T aed;lﬁdr ye&eé%@ﬁ%grtg{eagea% t he

article had a_w lgtribution. The article shown in Figure 7 had higher
t%k%ﬁe% %firety than the articles

tenperatures |
Table 3 shows that the articles of food stored at

~7°C had a surface temperature of 0°C as the maximum
- 10 value when having been thawed in a microwave oven. This
valué is much lower than surface temperatures of 3°C, 6°C
and 9°C of the articles of food stored at -18°C when
having been thawed in the microwave oven. This means
that the articles stored at -7°C can minimize degration
15 due to thawing.

In Figure 6 is shown a surface temperature
distribution of an article of food that had been stored
at -7°C and was taken out in a place at a room
temperature. In Figure 7 is shown a surface temperature

20 distribution an article of food that had been stored at
-18°C and was thawed in a microwave oven. In Figure 6,
the entire surface of the meat was in the same color, and
the surface temperature of the article was equal in the
entirety. In Figure 7, the surface of the meat varied in
25 color and the surface temperature of the article had a
wide distribution. The article shown in Figure 7 had

higher temperatures in the entirety than the articles



- 26 - shown in Figure 6. Wien ground neat was thawed in the m crowave
oven, fatty portions of the ground neat had hi gher tenperatures since the
portions were apt to be selectively heated. The surface tenperature
distribution 5 after thaw ng varies on the storing tenperature for an
article of food. This shows that since articles of food stored at -7[err]C
can be thawed without using a mcrowave ov&h and so on (can be used without
being thawed), it is possible to 10 avoid an uneven tenperagture

di stribution shoWagint Faaugee bto0 WHER { HROFRG, MARF cHasstRawedd i thtR®arti cl es
of food stored at -18[err]C are thawed in a m_crowave oven. As éﬁiained,
the new t enpeRdCTPWayENOVER s EpEtYoPOES 1008 P &Gl ﬂ?r?é:s% ternms of
the time that 15 articles of food ,take to be thawed to a cyttable
tenperature. PRghexctemperaiires) e406f £6GH POIFHPES: H°5 | H%RRF af t er
bei ng taken out _resylts in a reduct]

i th i i .f . k
since finely E8LECkGVELY begtedyr o gnﬁéggang %gﬁﬁ%ggﬁ?§$g&&géﬁg§g§§%g¥
the 20 ticleto b d t ir, h by . | erati i d
e o Ut ts no o tetc B RS S Renel 4P 7 inisg Gy ] Fétn 2"

conveni ent even when thﬁ@r%tcles are thawed in a raw state. Now, how to
set the tenpeP&F&F S % HE€%ew 25 tenperature zone of freezer conpartnent

300 w1 beexpl ajged L1F QUG §l2eioN] s HRTAIdH Seaidd ik dopecce

can be thawed without using a microwave oven and so on

(can be used without being thawed), it is possible to
10 avoid an uneven temperature distribution or degration due
to o%erthawing, which is caused when articles of food
stored at -18°C are thawed in a microwave oven.
As explained, the new temperature zone is superior to
other temperature zones in terms of the time that
15 articles of food take to be thawed to a cuttable
temperature. The fact that articles of food can be cut
immediately after being taken out results in a reduction
in the time required fo; housework since finely cutting
of, e.g., ground meat taken out enlarges an area of the
20 article to be exposed to air, thereby accelerating
thawing, and since cutting articles of food immediately
after taking out is very convenient even when the
articles are thawed in a raw state.
Now, how to set the temperature in the new
25 temperature zone of freezer compartment 300 will be
explained.

In Figure 8 is shown a temperature setting device



- 27 - for the new tenperature zone of freezer conpartnent 300. In this
figure, reference nuneral 302 designhates a therm stor for tenperature
detection (tenperature detector) provided in the new tenperature zone of
freezer 5 conpartnent 300, reference nuneral 303 designhates a preset
resistor and reference nuneral 304 designates a m croconputer which outputs
commands for opening and closing a danper 47 ndi cated by 5a in Figure 23),
and to which a dc voltage of 5V is applied. The danper 52 10 contraqls the
anount of bl ofRrcbBReBeYi EeMpEsatHEen@RNEe Rife LXERHHEL, SRR Su0.
conpartment 300. The danper 5a is provided in_the aiy path 5 for the new
t enper at ure z8RetBist EAGUER. cERESFERER NUMRER Lt HO% ] F &
tenperature detection 302 detects that the tenperature in 15 the new

tenperature z&REIBESEPEcERY CERPEFANTENE CELRGH o8 HYHRELA MRS ai n set
tenperature, the danper is qQpenedq to _open an cooled air outl et uppl yi n

t he cool ed ai@eFﬁFnghepﬁeﬁﬂgéﬁpéPaFaﬁgnf@héeHPQQ%;Rﬁﬁ %ﬂﬂﬁxﬂqréﬁé? ?or
tenperature control . 20 In_this enmbodi nent ., t.he, pr.esent resistor 303
i s coupl e i nCOBPRESMGREN 300e ERESTEDCS ni”ﬂ‘rertagnﬁé)ba qﬁ%el%’eatq:eecs[ i%n 302

ided in th t t f f . 3 h [
Pl gur e 8, andPERSRLDT SALEE CEorTEe SORRLSH D A b Oe S D et 25
| st IS i tted | t he . t '
emper atur o. ML oEPmRR SR HAEHT RS SamiBhal £ BB AR, <o

tenperature i@l%@ing a %ﬁmber (indicated by 5a in Figure 23), and to

~D

which a dc voltage of 5V is applied. The damper 52

10 controls the amount of blown cooled air into the new
température zone of freezer compartment 300. The damper
5a is provided in the air path 5. for the new température
zone of freezer compartment. When the thermistor for
temperature detection 302 detects that the temperature in

15 the new temperature zone of freezer compartment is not
less than a certain set temperature, the damper is opened
to open an cooled air outlet, supplying the cooled air
into the new temperature zone of freezer compartment1300
for temperature control.

20 In this embodiment, the present resistor 303 is
coupled in series with the thermistor for temperature
detection 302 provided in the new temperature zone of
freezer compartment 300 as shown in Figure 8, and an A/D
value corresponding to a voltage across the preset

25 resistor is inputted into the microcomputer 304 to
determine a set temperature. This arrangement can

provide measures to determine the set temperature in an



| nexpensi ve cost. \Wen the preset resistor is of a variable type, the
tenperature in the new tenperature zone of freezer conpartnent can be
sequentially changed so as to set at 5 an arbitrary tenperature. The
tenperature in the other conmpartnents can be set by simlar nmeasures. The
tenperature selection in the new tenperature zone according to the present
invention will be described. Al though arti4$es of food are frozen and 10
stored at a tenperature to be capable of being cut in the new tenperature
zone, the fredRPKRSREANEr §P8te and -the frozen state inevitably vary with
articles of food. The freezing tenperature and fhe froz state vary with
not only the arti ¥hed &her BESREr &S IHKOHIH ¢heé W@i}eﬁi WP a‘;cl{e

t hereof (such as a seasoni,ng y and a cookin Vﬁ%%@? Iq%p rticular, howto
store articl e5CBPEFBEHTRar] WEH NEWLSTBETraELER N2 ST it is

required to be taken into account that tenperature ttin an be changed

i nqorder to cGRMPEKIREL FG?e%eslsﬁﬁéle% Yo %Wﬁﬁ%"%ﬁt‘%é% r?B: o? t he
processed state of _articles of food to bg stored. For_exanpl when_rmeat or
fish is stbr eBPWPTROGEAEY HETEESREIE or RBSt BETPSFapPEEedhobts; PLRET
preferable to _set _the tenperat

5 .I].C. | cl f food
seasoned mﬁthcﬁpgngps nt&Y g%;ﬁ%%nk]ag%é%gagﬁgggﬁﬁ%%%ﬁosssglt,ogr ?Ztty

artieles of 1000 6 YgEladlod SEEAANS e dod ehamprgiyre o @

unprocessed a&BE%'%%cording to the present invention will be

described. Although articles of food are frozen and

10 stored at a temperature to be capable of being cut in the
new femperature zone, the freezing temperature and the
frozen state inevitably vary with articles of food. The
freezing temperature and the frozen state vary with not
only the articles of food per se but also the processed

15 ' state thereof -(such as a seasoning way and a cooking
way). In particular, how to store articles of food vary
with families. From this viewpoint, it is required to be
taken into account that temperature setting can be
changed in order to control the frozen state so as to

20 match with the kind or the processed state of articles of
food to be stored.

For example, when meat or fish is stored without
being cooked (or heated) or processed, it is preferable
to set the temperature at -7°C. When articles of food

25 seasoned with miso (fermented soybean paste), soy source
or salt, or fatty articles of food are stored, it is

preferable to set the temperature at a lower level, such



of food since the seasoned or fatty articles have a | ower freezing ,
tenperature. The new tenperature zone according to the first 5 enbodi nent
can extend the storing termfor articles of food to a termof about two
weeks. Even if articles of food bought on, e.g., weekends are not
conpletely spent due to a change in planed neals, the remaining portions of
the article or the remaining articles can B8 stored in 10 safety until the
next week. Since the noisture in food is not conpletely frozen, the surface
of the storedasood08n bbapr thaht §8rf HBFOPERAY OFavEPEPcasEhantdles s
prevented from degraded. Articles of food with nmuch npisture %such as
curried 15 f&fd foadwingatde seasoneth e CRFLAEY Rave ndt 1pger
frozen hard, avoiding a case wherein such food is desiccated to destroy
taste or crisHFeZINhEFMGTARE ST food which are stored in the new
tenperature zone of freezer co rtment ban be s zen,w t hout

bei ng frozen hard, TP SRS %fZ?%%oa%mﬁ%{‘}l!ﬁg‘ééotfﬂé\r/\ﬁﬁﬁsBy a

1 ol s of f GOt G LA (DRSS OfSEBrBoF t HEPECE8R BE cut by
hawi ng. and aviRa i thaiolh Sorbow et feeisfr | Ealt o Bt 11 i e

i v ded oven | 0 G IR Een weRbHia 1 EF AR AL £ed P epens D

the articles of,dqq Ar& e rGAYTSHEd meals, the remaining portions

of the article or the remaining articles can be stored in

-

10 safety until the next week.
éince the moisture in food is not completely £frozen,
the surface of the stored food can be prevented from
being damaged and the taste is prevented from degraded.
Articles of food with much moisture (such as curried
15 food, stew, grated radish and baked eggplants) can not be
frozen hard, avoiding a case wherein such food is
desiccated to destroy taste or crispness.
The articles of food which are stored in the new
temperature zone of freezer compartment can be softly
20 frozen without being frozen hard, and the articles of
food do not need thawing by a microwave oven or not less
than one hour of spontaneous thawing. The articles of
food stored in the new temperature of compartment can be
cut by a kitchen knife without need for thawing,
25 eliminating failure in thawing and avoiding thawing work.
Since the articles of food in the new temperature

zone freezer compartment (soft-freezing room) can be



to be divided before storage, elimnating preparation before storage. 5
Since articles of food are not frozen hard in the new tenperature zone
whi ch provides the largest storing termin terns of storage of the articles
in a cuttable state, articles of food containing a | ot of sugar content,
such as fruit like a banana, dessert like 10 pudding and jelly, and fruit
juice take a sherbet formin the new tenped@ture zone. The new tenperature
zone can provi de good taste possible only in_soft-freezing and. unavail able
in freezing ofivadfedgeven dystTpisex bavimg ikeen Fadan Qs o Fhevd
containing salt, such as 15 salted_cod roe, salted sal non and beverage_for
sports occasi 6RELrATEEEANE0KOOR i kdSapTitdideSHof FRPE SN thd a4 igred
sugar content. The new.tenperature zone can prevent ordinarily beer
(al cohol cont &Rt PEf ANdFe S OLLOrSSHOTRIS r SAdMirafe b WERP ture
zone can avoigﬁg case that a beer bottle is exploded by |eaving the bottle
in the tenper &E&PESSYEXAEEVi ded by the freezer conpartment. It was
experinmental ly verjfied that .ordinary beer is not_frozen at_ npt |.ess than
ARHIGIES G R & e

-7[err]C. 25 i T A ejar‘??lel?_ ﬂ%v&?-e\:ﬁﬁ%r ature
Zone; St S XA YRR HATS, WL SE S, St el speed.
Coman o BRAE A CHSAREC WS P TR A e L L d e
state, articles of food containing a lot of sugar
content, such as fruit like a banana, dessert like
10 pudding and jelly, and fruit juice take a sherbet form in
the ﬁew temperature zone. The new temperature zone can
provide good taste possible only in soft-freezing and .
unavailable in freezing or refrigerating. This also
applies to articles of food containing salt, such as
15 salted cod roe, salted salmon and beverage for sports
occasions in addition to the articles of food containing
a lot of sugar content.
The new temperature zone can prevent ordinarily beer
(alcohol content of about 5%) from being frozen. The new
20 temperature zone can avoid a case that a beer bottle is
exploded by leaving the bottle in the temperature zone
provided by the freezer compartment. It was
experimentally verified that ordinary beer is not frozen
at not less than -7°C.
25 When articles of food are stored in the new

temperature zone, taste and nutritive values can be held

since a quicker cooling speed in the new temperature zone



nutritive value and a termrequired for a change in a 5 taste in terns of
del i ci ousness. The quality of articles of food can be maintained in the new
tenperature zone since the decreasing anount of anthocyan as an index

i ndicative of discoloration in articles of food, such as strawberry, is
smal | and the changing speed of 10 chlorophg as an index indicative of

di scoloration in articles of food, such as3&prnach, is slow, for instance.
It has been stated that, the quallty of stored articles of food, in

particul ar a d€hAOFPALLEAN §H G aprP@t%J@ Iys fd%}?érhlch}%ﬁ?@?ﬁ% Nt he

speed passing ,15 through the nmaxi numice farmn enperature zone (-1[err]C
to -50[ err] C) Yed¥hes “&qu thn?arré:ﬂ@rnctéd & I \M’}nl &%nb f FRIRA T Fd is
sl ow, crystals gromllar ﬁ%ﬂ e cel |l nenbranes o artlc es
of Tood 1o 1 nerbands o SHAh e RO T r e qm&%@'%m a3 &

substance 20 to or to p vi de a bad feeli of chlness or

cri spness. InHHQﬁﬁhi Val tqﬁﬁuﬁﬁ$£qoﬁf f nﬁ%§%r|ng t he
dripping a ts fram fste d a mxture o oun ee n un

por k't hat “er %%tm% e %fdleogesen Ep%r o W5 g Al
-18[err] C for %ﬁ%ﬂ t h t wer e

obt ai ned by ne%s\lljffc?)n@g Igﬂcgogrr&oér glstia?l T e(ﬁleﬁ V€ zaat S22 the

g??rgﬁegngﬁoun | I gur ﬁ%ﬁ%%tﬁe&%xﬂg%ﬁ%ﬂl@ﬁ% shown Kleﬁ?eeénlet s that

ver e obt ai ned joy43841RREC YF FiRAMABIH iYh O & AAIRYE'SE food, such as

strawberry, is small and the changing speed of
10 chlorophyll as an index indicative of discoloration in -
artioles of food, such as spinach, is slow, for instance.

It has been stated that the quality of stored
articles of food, in particular a denaturalization in
protein, is generally affected as the speed passing

15 through the maximum ice forming temperature zone (-1°C to
-50°C) becomes slower. It is reported that when the
passing speed is slow, crystals of ice grow larger and
collapse cell membranes.of articles of food to increase
the dripping amount after thawing (cause’ tasty substance

20 to leave) or to provide a bad feeling of crunchiness or
crispness.

In Figure 9 are shown values that were obtained by
measuring the dripping amounts from beefsteak and a
mixture of ground beef and ground pork that were thawed

25 after having had been stored at -7°C and -18°C for 2
weeks. In Figure 10 and 11 are shown data that were

obtained by measuring the compression stress (hardness)



5 section of a nuscular tissue of beefsteak after having had been stored
and thawed in the sane way as the articles shown in Figures 9 through 11. -
In Figures 12 and 13, black portions indicate nuscular fibers and white
portions indicate connective tissues (the nmain conponent 10 is collagen).*
The results show that there was no great difference between the articles
frozen and stored at -70C and the article 334 o0zen and stored at -18[err]Cin
terms of the dripping amount, and that there was no great difference 15
bet ween bot h Oifs§ge soaked. opps hayingshadoweenas tor&ce ARS HEWEY A i cant
di fference between the articles frozen_and stored at the respective

t enper at ures Fhet 8ARE WRYc8fptBespERiSLPEs ShoMwa day Figuse g'fegping of
crunchiness or a crispness.. The results indicate that the articles 20
frozen and st BAGHTEE tReaPfspdciirfeShenPetiurss aLi J¥R5S cant
difference in terns Qf quantitative ev%Iuation, and t hat novproblen1mas
created in t ePREadRethBYqRACEPYCOPLENEPSFEVAtEOL O Godr 2 FHh3 oscopi ¢

observati on shown . in Fi

gures 12 _and 13 al so J ndi cate that_. 25 the tissues
had a syst2mafPELiRE Gk PoW&P#Qﬁgér’réﬁPear‘?f me?%aﬁg@ﬁt&r[ é'ba‘{%lga change

such as col |l aps n the cell. nenbranes., A_.taste test, i.C carri ed out
as a - 33 Bage E67y SEezed ?H‘%%'Fﬂ'gfi r’r51§1 esraé[hecé”a%sa%e ected. In

P hce ar i1 o1 cBT5Rchss, SopRL JlFiEpRs"S REd G a ! T il de o0

ason In cases. he reason is
supposed thatahﬁ?l%?'Elg%@pE%Q%ﬁoh% indicate muscular fibers and white

portions indicate connective tissues (the main component
10 is collagen).-
fhe results show that there was no great difference
between the articles frozen and stored at -7°C and the
article frozen and stored at -18°C in terms of the
dripping amount, and that there was no great difference
15 Dbetween both tissue states. The results show that there
was no significant difference between the articles frozen
and stored at the respective temperatures in terms of
compression stress indicative of a feeling of crunchiness
or a crispness. The results indicate that the articles
20 frozen and stored at the respective temperatures had no
significant difference in terms of quantitative
evaluation, and that no problem was created in terms of
the quality of the articles of food. The microscopic
observation shown in Figures 12 and 13 also indicate that
25 the tissues had a systematic and uniform arrangement and
were not subjected to a change such as collapse in the

cell membranes. A taste test, which was carried out as a



articles of food are not pronptly collapsed by crystals of ice since the
cell nmenbranes are elastic and that the |apse of tine is a great factor to
the collapse. That is to say, it is supposed that the cell nenbranes are
not 10 col | apsed by crystals of ice within a period of 2-3 weeks. As
expl ai ned, the storage in the new tenperatire zone proposed by the present
|nvEntagn cgn ensyge the quality of articl of food within a period of 2-3
weeks an rovi de conveni ent tenperature.. . | 0 ri | t

st orage of arEFBF8§Yo$ngodS§9W§ EﬁPEF88 bggggfggﬁ%e%?%bgﬁﬁﬂﬁﬁ%%ﬁ]C?ﬁ a

partially freezing t erature t 13Ler I f reeqy ts @lur €
(a?oyt -18[erPF Egggﬁg%é %ko%ﬁ-éﬁ%ggné %nﬁé%g%u?gsﬁfh%%helg%hdgﬂﬁg%nal 20
refrigerators, the new t I r CCQr G, Sty ey i on
provide a nemPSOHSéBFWBngﬁgﬁgég ggiggﬁg% %?o%?%g'%gﬁigggﬁﬂre, dﬂ%ch
conbi nes a eas -LoSuse formas in the chilled or partially freezing
t enperat ure and & StOoring property as in the freezing tenperature. - 34

- Table 4 gﬁardnessfrge{zq:eggoqf%%ﬁlgﬂg%a legh ¢ 11GR JAdES mdrbraienifig tinme

Har dness st'i ckiness _ after having
1605 i j
1145 artg%g.e%giolfggolo@ Lo rafdh@imgtay Rb1lapsed by crystals

of ice since the cell membranes are elastic and that the
lapse of time is a great factor to the collapse. That is
to say, if is supposed that the cell membranes are not

10 collapsed by crystals of ice within a period of 2-3
weeké.

As explained, the storage in the new temperature
zone proposed by the present invention can ensure the
quality of articles of food within a period of 2-3 weeks

15 and provide a convenient temperature. In comparison with
the storage of articles of food by a chilled temperature
(about 0°C), a partially freezing temperature (about
-3°C) or a freezing temperature (about -18°C) as the
known-storing temperatufes in the conventional

20 refrigerators, the new temperature zone according to the
present invention provide a new concept of storage as a
new storing temperature, which combines a easy-to-use
form as in the chilled or partially freezing temperature

and a storing property as in the freezing temperature.



50C 1W 1 hour
1869

30

1660

64 mnutes -18[err]C 1W 3 hours
m crowave oven (500 W 5

thawi ng tine,

havi ng boiled rice,

Fi gures 14 andaPeafe HpsdResfe2nd

and stored at

49 mnutes Oferr]C 1W1 hour 30
100 mnutes -7[err]C 1W2 hours 30

1250
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75 Thaw ng

In Table 4 are shown i nfluences on the
t he hardness and the stickiness of an article of food in
respective storage states (just after havi%@ boiled rice, in 1 hour after

¢

err

°

BAF&1BRS

SbndhieaLess

rr] C and -1800C).
35§ t he stickiness

by

In

shown in Table 4 as bar graphs for conparison. The hardness Eg t he b?i{ed
rice is represented by conpression stresses (g) and the stic FeRSS 0t 91t he
boiled rice i[s represented tepsiTe,strdsses . 15 . _the data show
that the rice stored at sto%¥h@W%EﬂpEF§?unﬁ?¥ﬁéé%%rr]C i SPEM9E becane
harder than tlemddietddlyl hpur after having boiled the rijce. The data show
that the rice astterethamtinigenperatures of -7[err] @edsd - 18[lerr] C2®BF e simll ar
to the rice ijboille@ur after|having boiled - 35 - rice, and find that|the
rice stored 4tIn Hedwulrr eezi pg tenperatures| created no prgblemin quality.
The dat a showatfitatr tHaerisigor pge in t he new |t enperldtddr e zorle accd4B ng to|the
present inventdoddedan 5 prpvide a superior storing propdrty as well asjfan
ener gy- 5°c 1w |1 hour 30
minutes 1660 43
0°c 1w |1l hour 30
minutes 1869 100
-7°c 1w |2 hours 30
minutes 1163 64
-18°C 1w |3 hours 1250 75
Thawing by microwave oven (500 W)
5 In Table 4 are shown influences on the thawing time,

the hardness and the stickiness of an article of food in
respective storage states (just after having boiled rice,
in 1 hour after having boiled rice, and stored at 5°C,

0°C, -7°C and -18°C). In Figures 14 and 15 are shown the

10 data on the hardness and the stickiness shown in Table 4
as bar graphs for comparison. The hardness of the boiled
rice is represented by compression stresses (g) and the
stickiness of the boiled rice is represented by tensile
stresses (g).

15 The data show that the rice stored at storing

temperatures of 0°C and 5°C became harder than the rice

in 1 hour after having boiled the rice. The data show
that the rice stored at temperatures of -7°C and -18°C

were similar to the rice in 1 hour after having boiled



saving property since the storage at a tenperature of -7[err]C can shorten
the thawing tine than the storage at a tenperature of -18[err]C This can
apply to heating in cooking. 10 The data show that the article of food
whi ch was frozen at a tenperature of -7[err]C and was stored at a
tenperature -7[err]C had quality equal to the article of food stored at a
tenperature -18[err]C in the conventionat 33 eezing tenperature zone, which
is set to provide a 15 _superjor effect to the conventional other storing
tenperature ZoheR: Fpdaflndi ek Bhefsbdei stosed r& Lheses fuesrdngt he
article may be frozen and stored at a tenperature of -18[err]C first, be
stored in a cEﬁ%%??%E%¥e%tcf9?E?¢]@PaPrPgEemiﬁﬁ gradditllg it, and be divi ded
in pieces 20 for_use_after haviﬂg thawed to a tenperature of -7[err]C

wi t hout havi ng coﬂ%?e@@F? PhaWedhafn thRe S§PERIGe 1 thige N@hvent i onal
freezing tenperature, articles of %éod are reguired to he pronptly used

after having cOMPTETE1TSt FARBLCERNEVRY  tRhERSAPFREERS dRVEBSAORaS2 haved
at a 25 enperaty € of -7éerr C.the articles are in a cuttable state and
can be stdred®fof & cOUPIR 5+°%e%§%th9hBE?p?FBMbﬁﬁ.ngﬁcéstﬁﬁ SPere¥ss are
bei ng 1 ozen. Sare HEERBEF el HHCe HERRREPERBEr BFuPe tSBRE ELHER: BH de
o that they Tht SETLEEI S Vi YD 0 P e SHOER9RHe 11 of oo
are not expect&hd 0 e -&SEE 1P, This can apply to heating in
cooking.
10 The data show that the article of food which was
frozen at a temperature of -7°C and was stored at a
temperature -7°C had quality equal to the article of food
stored at a temperature -18°C in the conventional
freezing temperature zone, which is set to provide a
15 superior effect to the conventional other storing
temperature zones. If an article of food is used in 2 or
3 weeks, the article may be frozen and stored at a
temperature of -18°C first, be stored in a compartment at
-7°C at the time of using it, and be divided in pieces
20 for use after having thawed to a temperature of -7°C
without having completely thawed. In the storage in the
conventional freezing temperature, articles of food are
required to be promptly used after having completely
thawed. However, when.articles of food has thawed at a
25 temperature of -7°C, the articles are in a cuttable state

and can be stored for a couple of weeks without trouble.

Since the articles are cuttable, the articles are not



sone time, the articles may be stored in the freezing tenperature zone and
be maintained at a | ower tenperature until next use. If the articles are
used, the articles 10 may be stored at a tenperature of -7[err]C before
use. In accordance with the present invention, the new tenperature zone,
which is an internedi ate tenperature zone betmeen the conplete freeze and
the thaw, can be provided to make full er- &fd Tore reasonabl e use of 15

articles of food. Even if a chance of frozen neat or fish

food that is qaq@kreéoﬁenbﬁe%védefal befoze, H@i’kﬁ@n&?éensué%%aﬁ

been too large in terps of unit of sale for a famly with,

menbers to bu§tovagheinr Ehe| BeW; ReBPERAtHEE| ZPBChSETHBERVE

and 25 patterns offdREELFHEEI B herfubPLesi A

APPSR
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| n

| e of
cl e has
unber of

ired to be
used up after being, thawed. However, the new tenperature zone according to
the present i AOBHERSANGE ows everybody to buy articles of food at |ower
prices and is expegted to haveﬁlg aence on _pur.ch se gg artlgles of. food

smal | nunmber of nenbers can use the artIClﬁﬁ di vi.di,n he articl s
af gﬂé

seni -t hawedl sTdte.SO tharzthew ¢apf 5Pl ?-Ehd%‘fl

di to th ' h t h
fesonabl e usHSEr MBerr RBSnBRELenBe: AFd BoFoREPRELeR Ry
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tenperature tRa nvent irona processing so as to
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e cut or
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H?%i/QE th a
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ngfk)ef:@ﬁp P&t ur e
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e pr esent

| ower
par at ed,

being superiogfBellfure zone and be maintained at a lower temperature

until next use. If the articles are used, the articles

10 may be stored at a temperature of -7°C before

In accordance with the present invention,

use.

the new

temperature zone, which is an intermediate temperature

zone between the complete freeze and the thaw, can be

provided to make fuller and more reasonable use of

15 articles of food.

Even if a chance of frozen meat or fish (an article

of food that is quick frozen before sale) is inexpensive,

such an article has been too large in terms of unit of

sale for a family with a small number of members to buy

20 the article since the article has been required to be

used up after being thawed. However, the new temperature

zone according to the present invention allows everybody

to buy articles of food at lower prices and is expected

to have influence on purchase of articles of food and

25 patterns of distribution in the future since even a

family with a small number of members can use the

articles, dividing the articles in a semi-thawed state.



conventional food processing in terns of hygi ene and processing. 10 As
a node of the present invention, there is provided a freezer conpartnent
that automatically becones a conpartmnment in the new tenperature zone on use
of an article of food by setting a tinmer through a m croconputer or setting
a day to use it or days left 15 before use of it through a display on an
outer surface of the refrigerator. Thus,~thé refrigerator can be utilized
so that the article |s taken qQut of the freezer conpartnment in the new
tenperature zone BAt Pﬁg eEPapdatiora el the ey FEMRFRULe &Wed. For
exanple, an 20 article of food that is expected to use in a one mopnth is.
sto?gd i n sucACEOLGARGr %ﬁeﬁ’?’eaﬂ?&'%ﬁgtt iiventd Ol .anEk?ﬁﬁIHéT&PQ%é{fl‘ihﬁe

ticl t din the freezing te rature zone takes around 1 day to
g;cgﬁeeaf grféﬁﬁgﬁgFqu %ﬁetﬁgaﬁQ%BEQﬁbéF%ﬁﬁﬁé?EHﬁ%,‘?ﬁ%lﬁ?ﬁicle gan 25 be

il able i h d by i Li d in 1
mont h i nus 1 GRPSEBFUaEy P oA ORGP OB AAe AR bi i 1y
h h - - _d ' | i,ght | h d h ' b
o day (0 1RGHER AERICIER0RE £ORRID( BF REGTEor i) ORRE AU may b

confi gured s018gek0aliEalm,3al hatdleilAle ;3 AN0RYIY Bl anied (ay Shid ted

to the new tenperature zone 5 when an expect y 1S imnp

renner. an ar kiohgs ot ba0dpanabeqst oty Buph k4 b easly cooked

by sinple mani pulation (Sefting), ald the-art es of Too0d can be spent in
an conventional food processing in terms of hygiene and
processing.
10 As a mode of the present invention, there is provided

a fréezer compartment that automatically becomes a
compartment in the new temperature zone on use of an
article of food by setting a timer through a
microcomputer or setting a day to use it or days left

15 before use of it through a display on an outer surface of
the refrigerator. Thus, the refrigerator can be utilized
so that the article is taken out of the freezer
compartment in the new temperature zone on using it and
the article can be promptly cooked. For example, an

20 article of food that is expected to use in a one month is
stored in such a compartment and the timer is set.
Provided that the article stored in the freezing
temperature zone takes around 1 day to become at a
temperature in the new temperature zone, the article can

25 Dbe available in a proper state on the expected day by
inputting a day in 1 month minus 1 day (or days) into the

timer. Since there is a possibility that the expected



easy-to-cook state with good timng. Since neither 10 sorting operation
before thawi ng nor thawi ng operation is required, a wasteful time or work
can be elimnated. |If an article of food stored in a refrigerating
conpartment is used in a couple of days, it is sufficient to set the
expected day since the article is slightly frozen in 15 conparison with
the refrigerated state so as to be instantﬁy‘processed or cooked. The

L0 Pt TS5 0 50 L Ll B SRSy LBV, B8,
o soues ThARn Al RPRRSILS TS, Seag P el o,
o ST ST O honidh L0150 R BBt RS s 0 e
NI s A N
Co1 L2 oo SO AR Tl L eaa e paSIoTLS (Lo ) ve
e Dand 1ok AL g el oY 25y L el il ol ne pliega1a (e

ety WS cleelo OO | Stakl 8 e skbhsharalofoad cor be
food, a thaw fge st ity PMOAEY SEhd eSr i c BEEPSE food can be spent in an
easy-to-cook state with good timing. Since neither
10 sorting operation before thawing nor thawing operation is
required, a wasteful time or work can be eliminated. If
an article of food stored in a refrigerating compartment
is used in a couple of days, it is sufficient to set the
expected day since the article is slightly frozen in
15 comparison with the refrigerated state so as to be
instantly processed or cooked.

The storage in the new temperature zone according to
the present invention has merits in easy-to-cut or easy-
to-handle because of firmer tissues than raw tissues and

20 in difficult propagation in bacteria because of a low
temperature. The working area as well as articles of
food per se may be set at a temperature of, e.g., -7°C in
the new temperature zone according to the present .
invention.

25 An increase in the number of most of bacteria which

degrade articles of food can be restrained in the new

temperature zone. The new temperature zone minimizes



10 fromtaking articles of food out of the refrigerator, thaw ng the
articles of food, dividing the articles of food and starting cooking can be
el imnated, shortening a tine required for neal preparation. EMBODI MENT 2
15 In Figure 16 is shown a second enbodi nent according to the present
i nvention to explain the arrangenent of congartnents in the refrigerator.
Ref erence nuneral 500 desighates a swit chab e"conpartnent with a drawer,
which is provid under refrigerating .conparinent 100 and 20 which can
Sot “the-t brmePRLIABERoRE CRra Do BaRE b A0 (R S 1P S i L o
(-18[err]C), the newt erature zone,. .an ordinary.refrigerat

conpar t ment  t EMFEEREE & X0 Pt AP Sidgeteh o oo iR i n?e‘?r%g‘?%?%rg and
compar t et 10675Pe B RORIR A CATRBIE R PERRS Bo ot SF B ATy
f t ..200 { | ti t t t
200w th e a0 DU AR RE e THE R drERl 8856 rpar trent  and
the f t. t...Ih ] I ; '
casi ng B015t o LERSRITEL (A SRy A RiC e P sl Voimitite frgher 20
t abl t ' : [ | e,
Legetabl e comyael w190, 4G A 5 O TSl GED o
Oferr] Cin an doja G JreRSF A D BAA SR |50 £SIPLER WBE SR RE e
partially freézing conpartment zone) to provide a 10 conpartnent capabl e
of storing arigagliegy &ndr@RA f8An@BOYE is not necessary to thaw

articles of food, a thawing step among series of steps

10 from taking articles of food out of the refrigerator,
thawing the articles of food, dividing the articles of
food and starting cooking can be eliminated, shortening a
time required for meal preparation.
EMBODIMENT 2

15 In Figure 16 is shown a second embodiment according
to the present invention to explain the arrangement of
compartments in the refrigerator. Reference numeral 500
designates a switchable compartment with a drawer, which
is provided under a refrigerating compartment 100 and

20 which can set the temperature zone therein at any one of
the freezing temperature (-18°C), the new temperature
zone, an ordinary refrigerating compartment temperature,
an ordinary vegetable compartment temperature and an
ordinary chilled compartment temperature. Under the

25 refrigerating compartment 100 are provided the switchable
compartment 500, an ordinary freezer compartment 200 at

the lowest portion, and a vegetable compartment 400 with



one week without freezing the articles, the refrigerator can be easily
accessi bl e and convenient to a person fond of uncooked articles of food. If
the switchable conpartnment 500 is switched to a 15 tenperature (-18[err]C)
in the freezing tenperature zone to store ice creamor ice in sumrer, such
articles can be kept at an easily accessible position. Wen the tenperature
in the switchable conpartnment 500 is swi tc8d-to a tenperature in the new
tenperature 20 zone of freezer conpartment 300 according to the first
enbodi nent, t lve dresETd RaEidafk hetowmernfthe ssthtahalle COMRIEFMeRE t(3d f r st
enbodi nent, providing the switchable conpartnment with a w de range of

usage. Refererd® fHfazZEs WILET t@t%?tgnafr}gedﬁyﬂltéya&ﬂiet soppartment 3@0cat e
the tenperature zone in the respective conpartnent. The display unit_8a
shows the tenpdicdiudas i starads Gassmd i1yt EpErdsRe e abRls s Hf ay
unit 8b - 41 - shows the tenperature in the sw tchable conpartnent 500,
the display ufttigdesh@fs Gapd+ embbENigee the NEIREGRISHCO™PGYHFent , and
the display unit 8d shows the tenperature in the freezer conpartnent. After
the set 5 val f&9 figclydies & Qs PRI At s are determined, the set

val ues are stored in a mcr.oco utert and tggk%%ia on thetset \Y; b es stored
in the microconput’T PR W1 T QyCoMPestEeR Ry tfow t he

respective te ratures. The display.units haow tual tenperatures
T S O R e B o S

at that tinme val ues” or w t he act ual
tenperaturesqz‘semperature zone {(a chilled temperature zone or a

partially freezing compartment zone) to provide a
10 compartment capable of storing articles of food for about
one Qeek without freezing the articles, the refrigerator
can be easily accessible and convenient to a person fond
of uncooked articles of food.
If the switchable compartment 500 is switched to a
15 temperature (-18°C) in the freezing temperature zone to
store ice cream or ice in summer, such articles can be
kept at an easily accessible position.
When the temperature in the switchable compartment
500 is switched to a temperature in the new temperature
20 zone of freezer compartment 300 according to the first
embodiment, the second embodiment can offer advantages
similar to the first embodiment, providing the switchable
compartment with a wide range of usage.
Reference numerals 8a-8d designate display units
25 that indicate the temperature zone in the respective
compartment. The display unit 8a shows the temperature

in the refrigerating compartment 100, the display unit 8b



wel |l as the set values. The indication of tenperatures may be nmade with
nuneri cal values or different colors. Al though the display units are

provi ded on the respective 15 conpartnments in the exanple shown in Figure
16, a single display unit may be provided on only a conpartmnent inportant
to a user, such as the swi tchable conpartnent where the tenperature zone is
difficult to be seen, the new tenperature 4bne of conpartnent, and the
freezer 20 conpartnment where the freezing tenperature is required to be
seen. A singl Ehewspltie HeMPerarusicoin &g rsatiichable termp i FQ0 zones
of a plurality_of conmpartnments. Al though the display units are provided on
an outer surf&fe S8splayr dpitgScashiows, thee tempgratwew i 95 Figure 16,
the display units may be provided in the refrigerator. Since at |east one
of the set teNS8 Gempartgent, and the ERlay ranbh B nehewspdiit ur e
zone for each _of the conpartgﬁnts can be seen at a glance as explained, the

t enper at ure z&FEPEEAENE &\ | SEFRTAMRRAL BRT lean Afd-Ze dhhisStout
openi ng t refrigerator. This arrangenent 5 can avoid a case wherein if
the sw tcﬂgbl é(a&b’%ﬁa S 5%5@(?&3’3’& (CIRAGRERS 3R %@t-h%;m art nent s
fones i n the SHEAMIRIDEE Gre SH0r he AL QUL TSR Y R prE1 de. a
oy ol gl L5 A I A LIPS A RN e
transmitted to the display units 8a-8d to show the
respective temperatures. The display units may show
10 actual temperatures at that time instead of the data on
the éet values or may show the actual temperatures as
well as the set values. The indication of temperatures
may be made with numerical values or different colors.
Although the display units are provided on the respective
15 compartments in the example shown in Figure 16, a single
display unit may be provided on only a compartment
important to a user, such as the switchable compartment
where the temperature zone is difficult to be seen, the
new temperature zone of compartment, and the freezer
20 compartment where the freezing temperature is required to
be seen. A single display unit may show temperatures in
the temperature zones of a plurality of compartments.
Although the display units are provided on an outer
surface of the refrigerator in the example shown in
25 Figure 16, the display units may be provided in the
refrigerator.

Since at least one of the set temperature or actual



to the present invention to explain an arrangenent of conpartnents in a
refrigerator 1. The refrigerator 15 includes a refrigerating conpartnent
100 at an upper portion therein, a vegetable conpartnment 400 for storing
veget abl es under the refrigerating conpartnent, and a freezer conpartnent
200 at the | owest portion therein. The new tenperature zone of freezer
conpartnment 300 is 20 provided between-t K& vegetabl e conpartment and the
freezer conpartnent. When one or nore freezer conpartnments are provided in
a refriger at cFCHPEFRERES RRH { Bhp crempeEatere BPner EeFePREBNBE! ERBNt

I ndependently provided therein, e.g. 25 1|ong storage of frozen fopod can be
stored in the® Wﬁ%iﬁme%%ﬁﬁ%?¥h%ﬂtsg%@,a%nﬁ apece f f?ﬁpéﬁénﬁa'CBBﬁed f ood
and neat required for division aq?be st ored in t he new - 3& -

t enper at ur e zEﬁ@P%ﬁa??E%z%ﬁn%oﬂgaF GeRvisERableaf PIPAY tRERLr 3PE SBBriGe so

t tch with diff I n, . Hayi the | eft t
?:ucgeggiSel;%e%%d%hﬁﬁgﬁﬂﬁggégﬁgsigﬁﬁnﬁeﬁéggﬁﬁagpﬁfla Yﬁ%:?é&%ﬁg%ﬁ%q%les of

food 5 a intgﬁvals.'n tergs gﬂ days chg&; SOSEiEgga The nem%ﬁe engture
Egnge?faI gﬁi%? c?%%httieﬂ?e%o_ ﬂﬁ?e%e r t eWabF ﬁpgp?ﬁéﬁ i ch 3ﬁn

t enperat ure z%%%&lﬁ%% $§f$%g§§%£$%g Eggpgﬁgég}gsmP%ggﬁﬁﬁkégg %glé t B8
conpart nent t(g%%ﬁ;% t%llglg?ﬁ%@t&%l}i(d rﬁlrér?”jﬁﬁrtﬂ{é”nﬁ mﬁg&l&gdtﬂgnperature). As

anot her arran conpafr t nent s, e refrigerating conpartnent 100
i's provided aie@Afle#PPGFe zones in the compartments increases, the

present invention can provide a user-friendly
10 refrigerator though the new temperature zone is added.
EMBOD.IEMNT 3

In Figure 17 is shown a third embodiment according
to the present inventipn to explain an arrangement of
compartments in a refrigerator 1. The refrigerator

15 includes a refrigerating compartment 100 at an upper
portion therein, a vegetable compartment 400 for storing
vegetables under the refrigerating compartment, and a

- freezer compartment 200 at the lowest portion therein.
The new temperature zone of freezer compartment 300 is

20 provided between the vegetable compartment and the
freezer compartment.

Whén one or more freezer compartments are provided
in a refrigerator with the new temperature zone of
freezer compartment independently provided therein, e;g.

25 long storage of frozen food can be stored in the freezer
compartment 200, and meals, leftovers in cooked food and

meat required for division can be stored in the new



portion in the refrigerator, the new tenperature zone of 15 freezer
conpartnent 300 is provided under the refrigerating conpartnent, the
ordinary freezer conpartnment 200 is provided at the | owest portion in the
refrigerator, and the vegetable conpartnent 400 is provided between the new
tenperature zone of freezer 20 conpartnent and the ordinary freezer
conmpartnment as shown in Figure 18. The me#3t enperature zone of freezer
conpartnment 300 shown in Figure 18 may be a conpartnent which_can be set at

any one of tHeSTPYEBERHL t 2RIk UFeeeZeX crpPat bent 1398, rRelagwng

t t , th fri ti t { t t abl t t
L enper at Ur 6 AFRPATRALS F TREIGRTR A% & (BRFeh UL FR Ao FEPBES By BRBAGNnG
th t - 44 -t t f t h t f f

Compart ent VLI BR S LRI R e OBYE bRUPrResYSLEmmareRERE can be set
at tenperatures in the reﬁﬁggtive.te erature ones. 5 . _,The £
refrigerati ngd" " ORpaET T HENt DAVARE PHBYTAEER L 8T uBPEFCPSPt PonEPRS he

fri . Lh di g 200_i i ded und h
[ of 11 ger aB) n COMBRTA VAT, L HESHBY T BLRer T oRRePTreRPSa86 Ray be pr ovi ded at

{reezor compar t moREeaBOA ey BEEFbEEERBRLPRoth PRSP RER T 300"

ween e or ary treezer

conpart ment ?@%%t%§ %egﬁiégﬂébfé"%@%%%?E%ﬁgé #ho¥ E9nFbauseelde IRG new

tenperature reezer conpart
one of the freezing temperature, a temperature in the new

temperature zone, the refrigerating temperature, the
10 +vegetable compartment temperature and the icing
température {chilled temperature).

As another arrangement of the compartments, the
refrigerating compartment 100 is provided at an upper
portion in the refrigerator, the new temperature zone of

15 freezer compartment 300 is provided under the
refrigerating compartment, the ordinary freezer
compartment 200 is provided at the lowest portion in the
refrigerator, and the vegetable compartment 400 is
provided between the new temperature zoné of freezer

20 compartment and the ordinary freezer compartment as shown
in Figure 18.

The new temperature zone of freezer compartment 300
shown in Figure 18 may be a compartment which can be set
at any one of the freezing temperature, a temperature in

25 the new temperature zone, the refrigerating temperature,
the vegetable compartment temperature and the icing

temperature (chilled temperature). By changing the set



15 shown in Figure 19 may be a conpartnent which can be sw tchabl e anong a
freezer conpartnent, the new tenperature zone of freezer conpartnent, a
refrigerating conpartnent, a vegetable conpartnent and an icing tenperature
conpartment (chilled tenperature 20 conpartnent). As shown in Figure 20, an
I ce storing conpartnment 600 may be independently provided so as to be in
parallel with the new tenperature zone of 4#eezer conpartnent 300. That is

to say, the refrigerating conpartnment 100 may be 25 provjded at the upper
portion in t hESPPRERGEES &Pr the ReW (CERRSTAIES ﬁﬂ%’ge d?ré fﬁe‘%eeezzé?r
conpartment 300 and the ice storing conpartnent 600 are(gﬁggided si de by
si de - 45 ComRaEtTeRs S0+ fEeatiehy CIRSFATHER 2R 5G4 r eezer
conpartment 200 is provided at the |l owest portion in the refrigerator, and
t he veget abl e COBRBAMPE C@@O&?‘?afe&'eaﬁr e ettt h@%rrcﬁ%?ﬁ?}lf‘féeezer

conpartment, and 5 the neM/tggperature zone of freezer conpartnent and the
ice storing cGRPREEREMESHZENREFed side by side. As shown in Figure 21, the

refrigerating co rtment_ .y he provided at the per. portion i he
refrigerator, the ﬁ%ﬁ&%ﬁ%’é&z&@%rlﬂ%tie}&@&%r TrePit OBY e‘%v\?ﬁ-‘ch 10
can be repl ac by _a conpart.nent, _chan h e erature
zone, the new%g‘(?n%lgp u%g)rf&?él, %gaeg%%gggrﬁgr%l{’eﬁtp%ér a?e%f%néz e, the
veget abl e conpadt er, re [ tglperature zone)
and the ice storele%%ﬁté% errrbj?crray g%%v%gddé&slidd{e&%@ stde 15 wunder the
refrigerating @MYL RILg Hinpsadset € the vegetable compartment 400

may be provided at the lowest portion in the

10 refrigerator, and the new temperature zone freezer
compértment 300 may be provided between the ordinary
freezer compartment and the vegetable compartment as
shown in Figure 19.

The new temperature zone of freezer compartment 300

15 shown in Figure 19 may be a compartment which can be
switchable among a freezer compartment, the new
temperature zone of freezer compartment, a refrigerating
compartment, a vegetable compartment and an icing
temperature compartment (chilled temperature

20 compartment).

As shown in Figure 20, an ice storing compartment
600 may be independently provided so as to be in parallel
with the new temperature zone of freezer compartment 300.
That is to say, the refrigerating compartment 100 may be

25 provided at the upper portion in the refrigerator, the
new temperature zone of freezer compartment 300 and the

ice storing compartment 600 are provided side by side



conpartment may be provided at the |lowest portion in the refrigerator, and
the ordinary freezer conpartnent 200 may be provi ded between the vegetable
conpartnment, and the new tenperature zone of freezer conpartnent and the 20
i ce storing conpartment provided side by side. The new tenperature zone of
freezer conpartnent 300 may be a conpartnent which is changeable to any one
of a freezer conpartnent, the new tenperatdh e zone of freezer conpartnent,
a refrigerating_conpartnent, a vegetable 25 conpartnent and an ice
tenperature CORPAFt HoRt reERI JEERL i RGEPHEPAF ENeRRpaf RReATingRYn frREZREW
tenperature zone of freezer conpartnent - 46 - 300 is provided above the
ordi nary frecS@RPRERRERE eh? >B0Pravtesd; k| FR¢ LeWPHbr BOERLIOPNER The new
tenperature zone of freezer ¢ artnent has a shorter storing termand a
greater frequeRtyierakeessaifia ?h%eg?H?Hi?ycngFEE?éFtcéHgaWPNéPF. The

ordinary freezer ¢ rtnent is provided at _a | ower portion in the
Cefrigerator BTOELIPACDSIHRRRY B r QESLRAES nERPPAERt CRARECRRBFN FRSquency

3&eﬁCfEZ§§£Q? ¢ Rey ks gﬁf%ﬁﬁ l%?ﬁﬁi%%”fgéﬁgggi%§§p§?9§g3§Q§P5§5 aféﬂégﬁé
Wih o draer et EartBr ST Erent ooV aden SRR b PRRR: oS BBa¥AL or o
at a deep posifipnalhersin. (g FYBORLYENT: Ao LLIgUObnaR0aR gL ! O age by

the provision of ©
provided at the upper portion in the refrigerator, the

new temperature zone of freezer compartment 300 (which
10 can be replaced by a compartment changeable among the
freeéer temperature zone, the new temperature zone, the
refrigerating temperature zone, the vegetable compartment
temperature zone and the chilled temperature zone) and
the ice storing chamber 600 may be provided side by side
15 under the refrigerating compartment, the vegetablé
compartment may be provided at the lowest portion in the
refrigerator, and the ordinary freezer compartment 200
may be provided between the vegetable compartment, and
the new temperature zone of freezer compartment and the
20 ice storing compartment provided side by side.
The new temperature zone of freezer compartment 300
may be a compartment which is changeable to any one of a
freezer compartment, the new temperature zone of freezer
compartment, a refrigerating compartment, a vegetable
25 compartment and an ice temperature compartment (chilled
temperature compartment).

When the new temperature zone of freezer compartment



nore of ordinary freezer conpartnents in addition to the independent new
tenperature zone of freezer conpartnent 300 has been referred to in the
expl anation of the third 20 enbodi nent, there is a case wherein two or nore
of conpartnents suited for long termof storage are required rather than a
demand of separate storage when being away from honme for a long termdue to
travel for instance. For exanple, the prové&ion of two conpartnents for

|l ong 25 term of storage can be realized by providing the refrigerating
conpart ment 1600atsaproypdedpaboven the virdingiy faierznr comPaEgRanibl e
conmpartment 400 under the - 47 - refrigerating conpartnent, a first
freezer conpafRenaczegsikddd tyhdsyigorames SImsd tthamevh PP eaione
freezer conpartnent 250 at the | owest portion in _the refrigerator as shown
in Figure 22 genehaf dxecser: Kempad tmead, dass ac shinirise O ety be
provi ded nore than two of freezer conpartnents) can be set to any one of a
new t enper at uP89z 8n§rep tere £XeauesHmYarindfcestd tﬁ}?rbrﬂ?%aﬁifilfri%g er
conpartnment. When one of the two freezer conpartnents is the 10 ordinary
freezer cohpaffRERELafIMPRE AR | ThenerAdRAF¥mbErSZG e CATRE TSNt d Fer
conpartment, the provision Qf the ne of freezer

new .t enperature z
conpart ment aP&P¥iARE Gitdienadyery @Qf&loébﬂﬁ’art%”r?erﬁe RO TS S t y
:ig?ient he newg’:]f T eratL{.re zone of frgﬁfegxr %loagpartman% PE ovides 15 shorter
g term a }FEASE P& Yol e Han- THETIH ndry
freezer Conpagkggg%'t%%%Fthgﬁgféigerating compartment and the
vegetable compartment. When the ordinary freezer
10 compartment is provided at a lower portion in the
refrigerator, it is preferable that the freezer
compartment is provided with a drawer instead of a door
for easy access to articles of food stored at a deep
position therein.
15 EMBODIMENT 4
Although separate storage .by the provision of one or
more of ordinary freezer compartments in addition to the
independent new temperature zone of freezer compartment
300 has been referred to in the explanation of the third
20 embodiment, there is a case wherein two or more of
compartments suited for long term of storage are required
rather than a demand of separate storage when being away
from home for a long term due to travel for instance.
For example, the provision of two compartments for long
25 term of storage can be realized by providing the

refrigerating compartment 100 at an upper portion in the

refrigerator, the vegetable compartment 400 under the



Figure 23 is shown an exanple of the air path structure of the refrigerator
according to a fifth 20 enbodi nent of the present invention. The
conpartment structure of the refrigerator shown in Figure 20 is adopted in
the fifth enbodi ment as an exanple. The refrigerator includes the
refrigerating conpartment 100 at an upper portion therein, the ice storing
conmpartment 25 600 and the new tenperaturé&?one of freezer conpartnent 300
provi ded side béﬁSlde under the refrigerating congpartnent, the _ordinary
freezer conparehehgepabing ¢empartmens, -a| EHgst HEPEFEH FH@P@Fﬁmegﬁd the
veget abl e conpartnent 400 above the ordinary freezer artnmen

figure, refepgﬂgeuﬂ@ﬁﬁrEhe2V85§F§H£?e§°@ﬁér¥§ﬁnﬁntBPder EFngigf ﬁéefhe

cooled air, reference 5 nuperal P%nates the cooqling devi.ce and
af ﬁﬂ?

;eference nunﬁ?%PaBtH§%F9§§9e§ttEEe BSEhPPEFLPRe 1R e AFEFAEGFE t8ne of
reezer conpart nment d
fLom/rate g? ?ﬁggEBUPeﬂgafigg ?geggsﬁﬁg pSQegE? ﬁgﬁpgwgtgfégggﬁglofh?n
t he new t enper at f reeze nt 300 btain a
T Moot (rBepALFenES TR Raxhr BRT ek Bohord. HRgnSFyes o
darper Gancopt ol _Lhe il gyt d ﬁp"y ugl ¢ oh! "Estcggl 2L B0, g%tmhewand N
terrperiaturetﬁ hECEF fFS@?@F E‘ ﬁgg t 800%to0 Cafry out the“1 terrperature
control in e _zo r
N€a é&&gg?g ghHE f @?eggeﬁeeﬁé%ﬁf%ﬁgﬂﬁr%Eﬁp%n %Q@.%é%?gezer

a case wherei enpera uré’rn enperature zone o
conpartment 1 g, qezer compartment.

-
-

When one of the two freezer compartments is the
10 ordinary freezer compartment and the other is the new -
temperature zone of freezer compartment, the provision of
the new temperature zone of freezer compartment above the
ordinary freezer compartment improves accessibility since
the new temperature zone of freezer compartment provides
15 a shorter storing term and has a greater frequency of
access than the ordinary freezer compartment.
EMBODIMENT 5
Figure 23 is shown an example of the air path
structure of the refrigerator according to a fifth
20 embodiment of the present invention. The compartment
structure of the refrigerator shown in Figure 20 is
adopted in the fifth embodiment as an example. The
refrigerator includes the refrigerating compartment 100
at an upper portion therein, the ice storing compartment
25 600 and the new temperature zone of freezer compartment
300 provided side by side under the refrigerating

compartment, the ordinary freezer compartment 200 at the



-70C, the danper 5a is closed to shut the cooled air when 20 the
tenperature detector (the thermstor for tenperature detection) 302 in the
new t enperature zone of freezer conpartnment detects that the tenperature in
t he new tenperature zone of freezer conpartnent is -7.5[err]C. Wen the
tenperature in the new tenperature zone of freezer 25 conpartnent rises to
-6.5[err]C after that, the danper 5a is Dp%%ed to flow the cooled air into
new t enperature zone of freezer conpartnent. Such operation can be repeated
- 49 - to realP¥€stt RBFELPBNHBRERLPe é@ﬁ? %@ Wﬁ%ﬂ%égiﬁquQRﬁﬁéW%ﬁb e of
freezer conpar%nent. |, VENT % Figure 24 is shown a cross-sectional side

view of 5 the? QKPtghgggﬁ GP8TYohE SBF SFr SOTRRIEBH -t nent 300 according to
Structure for t he Toktaridohtene TAbrracT st et i S othe

10 freeser coRBlr FRERE TR ERTCHIBrrDg the Cooted ANEY maraqiy, “o"C ©
omper e chng o SRR EORY LOETL 800, Sa S L LRI o L1

new t enper _ _ ( as an extension air path
ther cof - and’ PHEEZS1CR0HER1BhAcESP A Al PERCH B (R entfiaciy o
to provide a er, gt u ' ibuti o ' e t | air
bt h 1o brovi doe b SERSERN Conas kinehlt) Dine HBfipe, KAtk EpBn

and closed to control the flow rate of the cooled air in

order to carry out temperature control in the new

10 temperature zone of freezer compartment 300 so as to
obtain a set temperature therein. The damper 5a is
provided in the air path, and the damper can control the
blowing amount of the cooled air into the new temperature
zone of freezer compartment 300 to carry out the

15 temperature control in the new temperature zone of
freezer compartment.

For example, in a case wherein the set temperature
in the new temperature zone of freezer compartment is
-7°C, the damper 5a is closed to shut the cooled air when

20 the temperature detector (the thermistor for temperature
detection) 302 in the new temperature zone of freezer
compartment detects that the temperature in the new
temperature zone of freezer compartment is -7.5°C. When
the temperature in the new temperature zone of freezer

25 compartment rises to -6.5°C after that, the damper S5a is
opened to flow the cooled air into new temperature zone

of freezer compartment. Such operation can be repeated



20 control can be obtained |ikew se. As shown in a cross-sectional plan
view of Figure 25, the new tenperature zone of freezer conpartnent 300 nmay
have the extension air path provided on at |east one of both side walls 307
thereof instead of the top wall 25 305, and the extension air path nay be
formed with cooled air outlets 308, offering simlar effects. Wen the
extension air path is provided on each of 49 = 50 - the top wall 305 and
the side walls 307, nore stable tenperature control can _be realized in the
new t enper at ut® Xeadige Stadle teFmarati® Coamera 1 KR has a bottom
made of good thermal 5 conductivity of material such as alum numis put in
the new t enpet@MPezatyre rzone, & TPt RN a storage case to be
put in the new tenperature zone of freezer conpartnent is nade of good
thermal conduEMBRANENT aterial, the tenperature distribution is inproved.

10 Al th h th t f f t t 300
Shown 10’ be & conpHaiont? Copar SO 1y TERTT 170N WERTL BHIESBLBH Th the
o1 ovi ded i %' o BoPERt FPAARIE 200 R e S L DU 9P 15
ti i t.h | f |.NSt 4 Fi i .
o1 bos-secti ondCPnE o 8 il Efadihait 4F e R FreneiB ati ng
t t 1Q0. f-er. ' t I L th
ol Tt ger ati ng Bt PRI G 20 P AP AR ey A e et o

insulation  ,one of freezer compartment 300. Reference numeral 5

designates an air path for the new temperature zone of
10 freezer compartment, which supplies the cooled air into
the ﬁew temperature zone of freezer compartment 300.

As shown in this figure, the new temperature zone of
freezer compartment 300 has an extension air path for
blowing out the cooled air thereinto provided on a top

15  wall 305 thereof, and the extension air path is formed
with cooled air outlets 306 to provide a better
temperature distribution.

Even if the extension air path is provided
independently from the top wall, stable temperature

20 control can be obtained likewise.

As shown in a cross-sectional plan view of Figure
25, the new temperature zone of freezer compartment 300
may have the exteﬁsion air path provided on at least one
of both side walls 307 thereof instead of the top wall

25 305, and the extension air path may be formed with cooled
air outlets 308, offering similar effects.

When the extension air path is provided on each of



material for insulating the storage section 800 fromthe refrigerating
conpartnment 100. Reference nuneral 805 designates a duct which is provided
on the thermal insulation material 802 to provide an air path for 25
cooling the storage section 800. Reference nuneral 800c designate outlets
provided in the duct 805. The storage section 800 has a front portion
provided with a |id 803. - 51 - The |Td58038 has thernal insulation
material or thermal insulation by air provided therein, and the |lid has
packi ng 806 pthe¢i §e8 waldnd08i pBdntdeefdse Marldst 3 0Mhe MAXR &R ti on has
a tray 804 put at the bottomtherein, 5 and _the tray is nade of plastic
material or gbGADEKELHER SORGTeL ¢ary ke radldded WL d 'S uni num The

storage section 800 is cooled by controlling a danper 800a for airflow rate
adj ust ment so ‘ERREIALYTELEPEE 8¢r§59%§%ﬁe9§%8? Mool i ng device is

SUPpIT ed o e glora0e 10, SERULOn 200, Lo, ¥ depd e S0t g0 sesd on
el 0eraLing ComaLUT, 100, LS AE AT I SR eSS gt Ve
shown 2 Crose. See U AR 0LNS AOA08 SE AR Y PRl om (he

desi gnates o el e shR LT B0 SEOUAD 00, KGRI Eind e c00l o
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of material, the temperature distribution is improved.

10 Although the new temperature zone of freezer
compértment 300 is shown to be a compartment separated by
partition walls and so on in the embodiments, the new
temperature zone of freeier compartment may be provided
in a compartment having a different temperature zone by

15 separating with a casing for instance.

In Figure 26 is shown a cross-sectional view of a
storage section 800 provided in the refrigerating
compartment 100. Reference numeral 801 designates a
partition wall to the refrigerating compartment 100.

20 Reference numeral 802 designates thermal insulation
material for insulating the storage section 800 from the
refrigerating compartment 100. Reference numeral 805
designates a duct which is provided on the thermal
insulation material 802 to provide an air path for

25 cooling the storage section 800. Reference numeral 800c
designate outlets provided in the duct 805. The storage

section 800 has a front portion provided with a 1id 803.



path 800e for the storage section 800 is provided i ndependently of the
other return paths so that the returned cooled air in the return path 800e
is 25 independent of the returned cooled air having an increased
tenperature and hum dity, such as the returned cooled air fromthe
refrigerating conpartnent, and is - 52 - prevented frommxing with the
other returned cooled air to avoid the forbhtiron of ice in the return path
800e. In Figure Ziéis shown a front view of the refrigerating conpartnent
100, which hash8 wdfeBOsubaisy theraml dosulation Materidle axahamalg devi ce
provi ded on a,bottom,surface thereof. Reference nuneral 900a designates a
heater for avoPEPAGEERE PYr Radi BXOFidece thenesia wand thepdiid thask 900,

whi ch prevents ice fr bei ng .forned under the influence of the tenperature
in the 10 stBPS%éngeggkoPrQ dedrope e S Gt ar anssy thenantfat eThe heat er
for preventing,the forna%&gge f nmpar t nent _under the storage

section 800, ®HPEAIFsSHF aéh%:FE%Y?§ % B i3 te faktam (Shasiedtor
The "t amporat uPadl in S8V X, BoBl. R, BIRSS L) mayted enlo g @ ok (RSSO | 2
oresent i nventPHATBET RS oF B B a Sk, A PR + o TR SRETB0Rer
cpecial sed foEcREcB8y 2oL el by CERETH AN & BemE W Yl Bt of &
user, or the gy-keBablereodRILETRRht Y RAaTCnd RAMLHP LYY Yhd L RE New

by the cooling device is supplied into the storage

10 section 800 to provide the storage section with a set
température. Reference numeral 100a designates a damper
for a refrigerating compartment 100.

In Figure 27 is shown a cross-sectional view of the

storage section 800 including a return path. In Figure

15 28 is shown a cross-sectional view of the storage section
as viewed from the direction indicated by an arrow A in
Figure 27. Reference numeral 800d designates an inlet
for the storage section_800, through which the cooled air
that has been blown out of the outlets 800c and

20 circulated in the storage section paths to is returned to
the cooling device via the return path 800e. The return
path 800e for the storage section 800 is provided
independently of the other return paths so that the
returned cooled air in the return path 800e is

25 independent of the returned cooled air having an
increased temperature and humidity, such as the returned

cooled air from the refrigerating compartment, and is



tenperature zone and is conbined with the new tenperature zone of freezer
conpartnent to provide a |arge volune of 25 storage in the new tenperature
zone. Although explanation has been nade with respect to a case wherein the
storage section 800 is provided in the - 53 - refrigerating conpart nment
100, the storage section 800 nmay be provided in a conmpartnent (having a
door common to the storage section) hawné2 'different storing tenperature
fromthe refrigeratin artment, or ralit of stora ections
may be provi RFFYHREE ‘goﬁﬁ?g?t% Qi % @6 ’f’%r]?‘r’l E?‘gfﬁé e2¥Ection
so as to be natched th the usage of _the refrigerator_to S

exanple, if a %Iau‘fodlr#\qt‘ipeof R RS s%%t’i%%s fér‘éﬁ rovHAEY g%tg 5{)8ework as a

new tenperature zpne of 10 ,freezer secti d a refrigerating section in
the refrigerating %o%ﬁ%??%e%% l%ngh?wnai g EIXISV ?Sogﬁfhat has been

Stored for 2 i qEREd AR AR A0 B AP nERCE WiREEIPERY Can e

moved 15 cto Jkﬁc%&%&{%@téﬁ@&&%‘f o of "R2E Bk SAELLAD LDt DReAODD

door, prOV|d|ng easy Hew T zoné freezer

sectlon IS pPrgy; fLoezel £ CORRA, ﬁﬂﬁb ¢4ticle of food
t hat has bee#g ore %ﬁ%&%gmltenperature zone %reezer section
because of pl é'!_sé's'é‘ Hed pi‘[’&?ka?v?] ﬁg%ﬁédf&fmaeléﬁ%edl&er if | ong

term because of a change |n icle can be easily noved to
the freezer Cﬂﬁ@aﬁéi@f‘tsuﬁﬁi@leaﬂ]@W?tkbﬁléﬁepPévéﬂﬁs ice from being

formed under the influence of the temperature in the

10 storage section 800. Reference numeral 900b designates a
heater for preventing the formation of ice in a
compartment under the storage section 800, which is
provided on at a rear portion of the refrigerator main
body so that the compartment is prevented from being

15 affected by the temperature in the storage section 800.
If the storage section 800 is set as the new temperature
zone of freezer compartment according to the present
invention, the switchable compartment referred to in the
other embodiments may be used to carry out freezing as a

20 compartment specialized for ice cream so as to be matched
with the life pattern of a user, or the switchable
compartment may be set at a temperature in the new
temperature zone and is combined with the new temperature
zone of freezer compartment to provide a large volume of

25 storage in the new temperature zone.

Although explanation has been made with respect to a

case wherein the storage section 800 is provided in the



refrigerator. The reverse novenent of each of the 25 articles between the
section and the conpartnent can be easily nmade. A conbination of the
section and the conpartnent may be selected so as to be natched with the

- 54 - usage of a user, and the arrangenent of the section and the
conpartment in the vertical or horizontal direction may be selected so as
to be matched with the usage of the user~” JBe “storage section may be
separated by a sinple 5 partition wall. The provision of not |ess @@an t wo
of smntchable?ﬁﬁﬁ%QﬁﬁéQﬁn ﬁﬂ@ﬁ@ﬁﬁﬂﬁn (ﬂdhﬂt?ﬁﬁn%ﬁ??PQ?mﬁ?%ﬁ+?% or can

provide the refri ator erature zones, whjch are well matched
with the di et 33Y |Pcfs° dﬁ%ﬂ Wrﬁﬁ@%o%ﬂ%ﬁ i% OF hEOTRAR L&

Cenperature | q?%t?%%gle&%&%?ta{q% Eerf%%‘eér?q”i%kﬁf‘%%%%?d SEEL cont rol | od
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use an articl 1S Su denly changed, propér te re setting can
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the article, gerator wth an energy-savin
user. For example, if a plurality of storage sectlons

are provided so as to work as a new temperature zone of

10 freezer section and a refrigerating section in the
refrigerating compartment, and if an article of food that
has been stored in the refrigerating section to be
promptly used is required to be stored for 2 or 3 weeks
because of a change in the plan, tﬁe article can be moved

15 to the new temperature zone of freezer section in the
common door, providing easy work. For example, the new
temperature zone freezer section is provided in the
freezer compartment, and if an article of food that has
been stored in the new temperature zone of freezer

20 section because of planned use in 2 or 3 weeks is
required to be stored for a long term because of a change
in the plan, the article can be easily moved to the
freezer compartment, making reasonable use of the
refrigerator. The reverse movement of each of the

25 articles between the section and the compartment can be
easily made. A combination of the section and the

compartment may be selected so as to be matched with the



25 property. A cold storage (large size refrigerator), chilled car for
frozen food and so on may have the tenperature - 55 - therein set at an
arbitrarily storing tenperature including a tenperature in the tenperature
zone of the new tenperature zone of freezer conpartnment (soft- freezing
room). The storing tenperature can be 5 sequentially changed in the

t enperature zone not higher than the | omeP4 it of the maxi numice form ng
tenmperature zone (fr

Lomper atur o S0TRER (90 SHr 19RE (RS AR5 S8 T0° bRoabLthatBly sot
and the. dont (TS SIRATIREES Ut TR0 ST eal o 10T LHPRPAL Wbt Rap Be
ContPol et halY vt TR Lo dtbard 78 Hakere ot ERDHhe rebeSB TRASEEE
umer ous oA TR | GG AHPAR SRCeT Mo S0, PR AT D M Boss: bl &
W thi b tn8 OB Br Phe EEbunded ol ai ne. the [nvention may be 20 practi ced

otherw se than aspfeghby£8iby GESHLEPEEsHCERLR: two 02O5witchable

sections or independent compartments in the refrigerator
can provide the refrigerator with temperature zones,
which are well matched with the dietary habits of the
10  user.
fhe compartment as the freezer compartment may be
configured to be automatically and variably set at a
temperature in the new temperature zone (about -7°C) by
beihg_controlled under a microcomputer based on an input
15 through a switch on the external surface of the
refrigerator or a temperature control in the
refrigerator. By such arrangement, if an article of food
that is expected to be stored for 2 or 3 weeks is
erroneously put in the new temperature zone of freezer
20 compartment set for long term of storage, or a plan to
use an article of food is suddenly changed, proper
temperature setting can be made by such simple operation
(modification in setting) without moving the article,
providing the refrigerator with an energy-saving
25 property.
A cold storage (large size refrigerator), chilled

car for frozen food and so on may have the temperature



CLAIMS: 1. Arefrigerator wwth a freezer conpartnent, conprising: a
conpartnent for storing articles of food, which 5 has one or nore
tenperature zones; and a new tenperature zone of freezer conpartnent as a
conpartment having a new tenperature zone not higher than a lower limt of
a maximumice formng tenperature zone and higher than a freezing
temperature zone. 10 2. The refrigeratordactording to daim1, wherein
t he new tenperature zone includes a tenperature that allows articles of

food stored i Bheheinefetepberft AFRLIEEAELAY £LOEIBO CEMPETARE to be
di vi ded without being thawed. 3. The refrjgerator according to C %I m 1,
wherei n the 15nchedingnpeFeNDrEatYRE &P RS FEMDES § of; the
conpartment which can have a tenperature therein changed to | east one of
a freezer conPayt FEMPErBRPERAEORE, 4 LERFEFL: GPEDRT W erper at ur e
zone, a refrigerat i, n con?‘ rt nent tenPerature a veget abl e, conpart nent 20
t enper at ure ahBe8&AIPEI REOPEmpet 3R LF €O WS THEMPEF AFYEPAFBP REcording to
Claim3, wherein a set._.te rature,or ,an actual tenperature inh.t.h
conpar t mem i§e9‘a‘?P5EJP§&H{TE§95988 SR gﬁeo gﬁpe&atiuﬁ%erzoﬁﬁ % kgfgei'{%e
refrigerator, _{he t tenperatur [ tual_ L er.af ur jhcluding a
tenperature iﬁh?ﬂe%ﬁ&/v&f’gﬁ’ﬁeiépﬁgegfoﬁé,e %ﬁé{tlg} east fgbréﬁo 9nt he freezer
conmpartnment t r g r i.ger abl CongeRnt N RS £ eide
veget abl e g%%%ﬁ%é#/&% % EE G(\-E&gg‘ _ﬁ "% ) Hi i
freezing temperature zone (from -18°C to -20°C) so as to
be adequately set, depending on storing days
10 (transportation days), the purpose for storage and the
contents of articles of food. The storing temperature
may be changeable to any temperature value at any time,
using the temperature control method referred to be
respect to the first embodiment. Thus, the articles of
15 food can be frozen for storage in a better state.
Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be

20 practiced otherwise than as specifically described

herein.



conpartment tenperature and the icing tenperature. 5. the refrigerator
according to any one of Clains 1 to 4, further conprising one or nore
freezer conpartnents having the freezing tenperature ZOheShed His BebhiReplaced
refrigerator according to Claim1, further conprising at ezer
conpartments, wherein one of the freezer conpartnents CFHIJEEMUHHE!HWO t he
new t enperature zone of freezer conparﬂmﬁﬁ.‘?. The refri di ng
to Claim6, wherein at 10 |east one of the freezer conpartnents can be
autonaticmI)F%ﬁ&“%ériably set at a tenperature in the new tenperature
zone. 8. The yefrjgeratpor according to gny one of Clajns_3, 5 and 6,
wherein the M/t%nB%EE&QEQFQ%ﬁé”b f?egEé?zﬁg CAURRAFPRRht i s provided

above a freezer congartnent. 9. The refrigerator according to Claim1,
further conprf ¥R 4% uct for bl owing out cooled air into the new

ducr: a ?2&2?2&%2{ é%%%ﬁ%?ﬁﬁg?%z"E@%ﬁﬁé"gf%&g%%%ﬁi £8be0 %‘éﬁi\‘i tothe
out et "amduni 20 088 BF ofFER orRaEERF ke 280Rg: AR crper ature sone of
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freezer conpartnen
a lower limit of a maximum ice forming temperature zone

and higher than a freezing temperature zone.

10 2. The refrigerator according to Claim 1, wherein the
new Eemperature zone includes a temperature that allows
articles of food stored in the new temperature zone of
freezer compartment to be divided without being thawed.
3. The refrigerator according to Claim 1, wherein the

15 new temperature zone of freezer compartment is a
compartment which can have a temperature therein changed
to at least one of a freezer compartment temperature, a
temperature in the new temperature zone, a refrigerating
compartment temperature, a vegetable compartment

20 temperature and an icing temperature.

4. The refrigerator according to Claim 3, wherein a set
temperature or an actual temperature in the compartment
is variably displayed on an outer or inner surface of the
refrigerator, the set temperature or actual temperature

25 including a temperature in the new temperature zone, and

at least one of the freezer compartment temperature, the

refrigerating compartment temperature, the vegetable

LT




11. The refrigerator according to Claim1l, wherein the new tenperature zone
of freezer conpartment can sequentially change a tenperaindt:Srad Bbe Riphcddn the
new 5 tenperature zone. 12. The refrigerator accordin ] , erein
t he new tenperature zone of freezer conpartnent is comglimlu H”E t he
article of food at a cooling speed faster_than that in rature
conpartnent and slower |o than that i n"a>Treezer conpartnent. 13. -The
refrigerator according to Claim1 or 12, wherein the newt erature zone
of freezer coRPEPAFERENLatSTPEFEAUTSn 2R W% léfflnfgog'dam%? %% ch content
of salt or sugar frombeing frozen. 15 14. The refriger according to
any one of O &i-ns tRe §FoFF ISR ALROTTENS gr?p@rnéf zog;t‘hg]b%nﬁ e]gzte

compartnent is provided as one af sections divided in ' rtnment.
15. The refriéerﬂ‘&t c SISO M tter '%eﬁfg %ﬁ%}lﬁt\,{ﬁ err%erature
zone of freezer._co It t is prouided with a return path for cooled air,
the return paﬁﬁvﬂgggghénigﬁﬁﬁﬂéﬁqﬁ?mﬁFﬁénﬁ%ﬂ%ﬂ%ébaths for cooled air. 16
A et hod for i ng,a reftyi.geratar ' GUR f i ng
articles o? f%fjd i?eprr(?\ﬁrjd%@rzéé: 55%%%{(%1“%% oneé{ﬁqn’or%ﬁ@n%%r ature
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of freezer conpart avi ng a new tenperature Zone not -59- hi gher

than a |ower |jgmid, Ofr adRxi MURJGE T Whd PP ERIAES ZOH e R On Sy gher

than a freezing tenperature
temperature zone of freezer compartment.

7. The refrigerator according to Claim 6, wherein at
10 least one of the freezer compartments can be
autoﬁatically and variably set at a temperature in the
new temperature zone.
8. The refrigerator according to any one of Claims 3, 5
and 6, wherein the new temperature zone of freezer
15 compartment is provided above a freezer compartment.
9. The refrigerator according to Claim 1, further
comprising:
a duct for blowing out cooled air into the new
temperature zone of freezer compartment;’
20 an outlet provided to the duct;
a temperature detector for detecting a temperature in
the new temperature zone of freezer compartment, and
a damper for controlling an outlet amount of the
blown cooled air into the new temperature zone of freezer
25 compartment in response to the detected temperature.
10. The refrigerator according to Claim 9, wherein the

duct is provided on at least one of a top wall and a side
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zone; conprising storing an article of food in the conpartnent changi ng,
based on a required storing term a tenperature in th 3o d BERReplaledd

tenperature in the new tenperature zone; and taking t mi‘ﬂ“ﬂl‘ “Tf t he

conpartnment changed to the new tenperature zone to coo
wall of the new temperature zone of freezer compartment.

11. The refrigerator according to Claim 1, wherein the
new temperature zone of freezer compartment can
sequentially change a temperature therein in the new

5 temperature zone.

12. The refrigerator according to Claim 1, wherein the
new temperature zone of freezer compartment is configured
to cool the article of food at a cooling speed faster
than that in an icing temperature compartment and slower

10 than that in a freezer compartment.

13. The refrigerator according to Claim 1 or 12, wherein
the new temperature zone of freezer compartment can
prevent an article of food with a rich content of salt or
sugar_from being frozen.

15 14. The refrigerator according to any one of Claims 1 to
13, wherein the new temperature zone of freezer
compartment is provided as one of sections divided in a
single compartment.

15. The refrigerator according to Claim 14, wherein the

20 new temperature zone of freezer compartment is provided
with a return path for cooled air, the return path being
independent of other return paths for cooled air.

16. A method for using a refrigerator wherein a
compartment for storing articles of food is provided so

25 as to have one or more temperature zones, and wherein the
compartment can be changed to a new temperature zone of

freezer compartment having a new temperature zone not
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_59_
higher than a lower limit of a maximum ice forming
temperature zone and higher than a freezing temperature
zone; comprising storing an article of food in the
compartment, changing, based on a required storing term,
a temperature in the compartment to a temperature in the
new temperature zone; and taking the article out of the
compartment changed to the new temperature zone to cook

the article.
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