Qur Ref.: MD-64 (F-7960-02/05,07/08) 220 10 14 REFRI GERATOR TEMPERATURE
CONTROLLI NG DEVI CE -The present invention relates to a refrigerating

terperature control, in particular to a refrigerator t enperature
control I'i ng device capable of inproving 5 g gre di stribution.
conventional refrigerator tenperature cont roI I ?ﬁb" & 1'CMDa§4oﬁF§c7l96§'éb¥/Dﬁ,07l08)

Japanese Unexanlned Utility Mbdel Publication No. 57679/1983 will be

expl ai ned Fh reference to Figure 9, which is a vertical cross sectional
view 10 sﬁ’MAng a refrigerator with the tenperature controlllng device. A
refrigerator main body 1 includes an insulating partition wall 2 and a

det achabl e conpartnent wall 3, which serve to divide the ;zggﬂ ﬁf the
refrigerator main 15 body. A reference nuneral 4 desiéz fiéien
food conpartnment which is stuitable for keeping food in a frozen state. A
reference nuneral 5 designates a refrigerating conpartnent which is
suitable for keeping food in a refrigerated state. . A reference nuneral 6
20 designates a sal ad conmpartnent for vegetables. The - 2-
conpartnments are separated from each other by the insulating partition wall
2, the conpartnment walls 3 and so on. A deol +s attached to the open end of
each conpartnent so as to be capable of openlng and closing. 5 A

ref erence numer & p i RE FRELLINGCBEVECErranged at a

deep position in the frozen food
The present invention relates to a refrlgeratlng

temperature control, in particular to a refrlgerator
temperature controlling device capable of improving
5 temperature dlstrlbutlon. |
A conventional refrigerator temperature controlling
device as disclosed in Japanese'Unekamined Utility Model
Publication No. 57679/1983 will be explained in reference
to Figure 9, which is a vertical cross sectional view
10 'shOWing a refrigerator with.the temperature controlling
device. |
A refrigerator;main body 1 inclodes an insulating
U/ partltlon wall 2 and a detachable compartment wall 3,
| which serve to divide the inside of the refrlgerator main
15 body. A reference numeral 4 deszgnates a frozen food
compartment whlch is stultable for keeping food in a
frozen state. A reference numeral 5 desrgnates a
refrigerating compartment which is sultable for keeplng
food in a refrigerated states A reference numeral 6

20 designates a salad compartment for Vegetables. The



conpartment 4. A reference nuneral 8 designates a condenser which is placedt
in the cooling chanber 7. A reference nuneral 9 designates a fan for
circulating 10 cooled air produced in the cooling chanmber 7, which is .
pl aced above the condenser. A reference nuneral 10 designates a rear duct-
which is provided behind the cooling-<Hanber 7, and through which the

cooled air passes to be directed into the refrlgeratlng chanber 5 15

through an gempertreatsaaremsapanated fror @agh rethendgow| eheff of “Rhe
cooled air is arranged at an upper rear portion in the refrigerati

conpar t ment 15“*&&’-&5@&”&&’10“11’%&4 S LIWAEIBRRF abhErdl 2R || a

dad |1 b. A ref | 12 d led ai
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numer al signates a rear aperture deep posSition in

the corrpart 8Nhr¥ahbed 32 %Sdéépaladwém CﬂP'@&’e aFoidn CONEafromthe

refrigerating conpartnent -3- into the salad conpartnent 6. A
reference né%?&‘rt_&én@eﬁl gn@; %@f@id& MuikEtal g Qe yhd €dstiie cooled air
having circulated in the salad conpartnent 6 comes back into the
refrigerati agndenpait WaiichS.isA plefcadniae the dooimd Jfamiest gnat eashel ves
whi ch are arranged at suitable levels in'the refrigerating conpartnment 5
to put reference numeral 9 designates a fan for circulating

10 cooled air produced in the cooling chamber 7, which is ;_J
placed above the condenser. A reference numeral 10
designates a rear duct which is provided Sehind the
eooling chaﬁber 7, and through which the cooled air
passes to be directed into the refrigerating chamber 5
15 through an outlet lOa, |
A daﬁper unit 11 for controlling blowoff of the
cooled air is arranged at an upper rear portion.in the
refrigerating_cbmpartment 5. The damper unit 11
comprises a temperature controller lla and e damper 1llb. .;;
20 A reference numeral 12 deszgnates a cooled air intake
_ duct through which the cooled air that has circulated in
the refrigerating compartment 5 and the seled cempartment
6 cemes_back to the cooling chamber 7. The iptake duct
12 is formed in the.partition wall 2 so as to open in the
25 uﬁde:surface of the partitioqswall. A reference numeral
13 designates a rear aperture which ie formed at a éeep
position in the compartment wall 3 so as to allow the

cooled air to come from the refrigerating compartment 5



,e

food etc. on them A reference nuneral 16 designates a cool ed air passage
which is forned in respective rear ends of the shelves 15 and t hrough which
the cooled air 10 noves down. A reference nuneral 17 designates a cover
whi ch serves to protect the danper unit 11. The cover has an upper outl et
17a formed in its upper portion and a |owers eutlet 17b forned in its |ower

portion. 13 A reference nuneral 18 designates an outlet grill which
bl ows of f 4 e caakedtakr shilad compaeeions Ghanberefdminee hmmemaer 4 ood
conpartment 4. A reference nuneral 19 designates an intake grill which

sucks part of tfesigohéesanr reduirngdeicte thatoagh whtilpd fahey erodlest L0
conpartnment 4. A reference nuneral 20 designates a front intake port which
sucks the remai heMgngarci replafkedcdol sdeaisa iQeFRATAANE & Jameshddgkozen

food conpartnment 4. The fragnt intake port is fornmed in the upper surface of
a front- 25 portiLBﬁ%FhﬁhéeSa#ﬂrema&ﬁnﬂamompzrqmntthé-r efA |r@§re§tQﬂCQ1aV| ng the

conventionak refri tor tenperature_cqntrol I ce as expl ai t he
cool ed air whi cﬁuﬁg ag gﬁ GF&&@B@&% i e@o@’lhi“'ﬁ%‘ Wange&la %is
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cooled directly
cooled air passage which is formed in respective rear

.ends of the shelves 15 and through which the cooled air

N 10 moves down.

A reference numeral 17 designates a cover which
serves to protect the damper unit 1l1. The cover has an
upper outlet 17a formed in its upper portion and a lower
outlet 17b formed in its lower portion. .

“15 A reference numeral 18 designates an outlet grill
which blows off the cooled air from the cooling chamber 7
into the frozen food compartment 4. A reference numeral:
19 designates an intake grill which sucks part of the
cooled air having circulated in the frozen food

20 compartment 4.

A reference numeral 20 designates a front intake port
which sucks the remaining part of the cooled air having
circulated in the frozen food compartment 4. The front
intake port is formed in the upper surface of a front

25 portion of the partition wall 2.

In the refrigerator having the conventional
refrigerator temperature control device as explained, the

cooled air which has been produced in the cooling chamber



the cooled air which is produced by the condenser 8. The refrigerating
chanber 5 is cooled as follows: The cooled air in the cooling chanber 7 is
forcibly fed into 10 the rear duct 10 by the action of the fan 9 and noves:*
behind the cover 17 through the outlet 10a of the rear duct 10. The cool ed
air is blown off fromthe upper outlet g7a and the lower outlet 17b into

the refrigerating conpartnent 5, and circulates in the 15 refrigerating
CQ”part”Ent75i50f@@@ibhbeﬂé3ﬂﬁﬁfﬁﬁe'ﬁespééhfﬁghééﬁéhrﬁﬁ%ﬁt@fiﬁh@ chpl ed

air blown off into the refrigerating conpartnent 5 flows into the ad
conpart nent refrigeuatorha o atlad clidh pReaFpendibe dvskdhes rgaraaperture 13

to cool the inside of the salad conpartnment 6 while circulating in it. The
cool ed air, sulhi¢abdepeenparatafreri ch has slightly increased after the
circulation in the salad conpartnent, passes through the return duct 14 and
come back into New,ccooligg mperation afhegeh eornpat treent rwihl ake duct 12
to be cooled in the 25 cooling chanber again. Since the cooled air
circul i es e¥pipdnesdiri gerator as expl ained, when the tenperatures in the
refrigerating conpartnent 5 and in the sal ad conpartent are_| owered

-5- to a predet 6Pfi FE@AFWHADSRRATT PG He HarDeFOARE qg"%‘l’%%iés"i’he

tlet 10 th duct .10 .by. t he da | | bt | the bl ff of
Che cool ed 3P Socled s i wilen e, Heaf i oy A¢ FE74%R50T f- chanber
from bei ng cool g4 .t QQ £y ':at%eqtaggidaﬁﬂoée{ Al cYBED L€ £6TPEGELURRS 1N

t he conpartments have been i ncr
cooled air in the cooling chamber 7 is forcibly fed into

10 the rear duct 10 by the action of the fan 9 and moves s
behind the cover 17 through the outlet 10a of the rear
duct 10. The cooled air is blown off from the upper
outlet 17a and the lower outlet 17b into the
refrigerating compartment 5, and circulates in the

15 refrigerating compartment 5 to cool the inside of it. 1In

addition, part of the cooled air blown off into the

refrigerating compartment 5 flows into the salad

Spmpartmentls through the cooled air passages 16 and the

.rear aperture 13 to cool the inside";f the.;;laa \oo?

v

&2 compartment 6 while circulating in it. The coocled air,

—

. — - e ————. h ceees

the temperaﬁu}e-of which haé éliéhﬁiﬁ.iﬁcreased after the
.+ circulation in the salad compartment, passes through the
return duct 14 and come back into the cooling chamber 7
through the cooled air intake duct 12 to be cooled in the
95 cooling chamber again. -
Since the cooled air circulates in the refrigerator
as expléined,'when the temperatures in the refrigerating

compartment 5 and in the salad compartment 6 are lowered



&

hi gher than a predeterm ned tenperature, the danper unit 11 opens the
outlet to allowthe cooled air to circulate in the conpartnents in order to
adjust the tenperature in 10 the conpartnents. Now, a circuit diagramin
the conventional refrigerator tenperature controlling device, as disclosed
in Japanese Unexam ned Patent Publication Mo.- 134564/1986, will be

expl ained in reference to Figure 10. 15 In Figure 10, a reference
nuneral 2#_desi gaahegrédbewmfedr 4 otle tteaipara telr& e rthes @dmpsr awditerl st or,
which is placed in the frozen food conpartnent. A conparator (voltage
conparing |1 C) 26loespatbe autdletaddaatofA tdet areamaictc ddr divhghe ddmper

vol t age d|V|d|ng ratio 20 between the tenperature detecting elenent 21 and
a resistor 22, fdbatwokbageolcdheesblomtififg afo thessroaladh@iat a®e a5 the
frozen food conpartnent) at B determi ned according to the voltage d|V|d|ng
rati o between aprevestothe3iasdde p@sﬁ@@o¢3§¢1gﬁﬁﬁﬁiHQMﬂh%ﬁb%Efg
conparator is input to a_transistor 26 for energiz a relay 27 for a
conpresser 81, BRdNgncEr1gdt &oggmughy.of Onefde rﬁ%«?@rral aZ@'d

tenperature detecting el enent sych as a thernlst S Iace - 6-
in the refr|gerﬁﬁpﬁﬁgéﬁﬁﬁgﬁt&QnE%?A99mﬂ&£%¥%ﬂ'ﬁ ﬁ&é%%ﬁfq )U%S
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in the compartments in order to adjust the temperature in
— 10 the compartments. |
Now, a circuit diagram in the conventional
refrigerator temperature controlling device, as disclosed
in Jépanese Unexamined Patent Publication No.
134564/1986, will be explained in reference to Figure 10.

15 - In Figure 10, agreferencé numeral 21 designates a
temperature detecting eleﬁent such as a thermistor, which
is placed in the frozen food compartment. = A comparator
(voltage comparing IC) 25 compares a voltage at A
determined according to the voltage dividing ratio.

90 between the temperature detecting element 21 and a
resistor 22,.to a &oltage (corresponding to a set
temperature in the frozen food compartment) at B
determined according ﬁo the voltage dividing ratio
between a resistor 23 and a resistor 24. Thg output of

95 the comparator is input to a_transistor 26 for energizing
a relay 27 for a compresser 41, and an OR gate 28.

A reference numeral 29 designates a temperature

detecting element such as a thermistor, which is placed



dividing ratio between a resistor 31 and a resistor 32. The output of the
conparator is input to a transistor 34 for energizing a relay 35 for the
danper unit 39, and the 10 OR gate 28. The OR gate 28 receives the outputs .
-of 'the conparators 25 and 33, and its output is transmtted to a transistor
36 for energizing a relay 37 for a fam gotor 40. 15 A reference

nunmer al 38 desi gnates an AC power which drives the conpresser 41, the fan

mot or 40 andis hehdanpfrigeratifgt bompalr teenitact A LbmpbTaitt 4rolts &
respectively. Wen the tenperature in the frozen food conpart nent %E%ones
hi gher than ¢c¢mpaeingekfer ABurempalresr esivelldrge 2& O daterafiddie
tenperature detecting el enent 21 becones decreased and the voltage at A
becones hi ghRfCeFAhnghEovEheayeliage. digidingswlatict hetwmerartiteor 25
produces high output so that the transistor 26 conducts to energize the

rel ay 37 so c2PReratute dREechipgcelemens, 295394 @ FesiistarodPredera 41. On

the other hand, _when,the te rat ur n the frozen food conpartnent becones

lower than tYRIER9€: éﬁﬁﬁfﬁ?gggfilf‘ﬁé%f;eéi SN FEMPRTGLUSR tife thehper at ure

det ecti | cd/= 21 ' d d.t.h t 25
broduces | o Su b9 T2t Ais S EplBaR IRepk ] REORC AcBRr i35, B Bhe yakiRER and
th | 27315 ' d h s 4 t {, th ti

of the compr oL TLBERGCEALEE thetlioch 8 SARLREL"S1VBAR" oL ReBitR O S PC LY

into one of #he 6@%§393$§ phe! 88mPRrdebe 28 iWPGR R OYRUsistor 34
for energizing a relay 35 for the damper unit 39, and the _
10 OR gate 28. ' : | ) ~;)_
The OR gate 28 receives the outputs of the
comparators 25 and 33, and its output is transmitted to a
transistor 36 for energizing a relay 37 for a fan motor
40. |
15 A reference numeral 38 designates an AC power whicﬂ
drives the compresser 41, the fan motor 40 and the damper
unit 39 through contacts 44, 43 and 42, respectively.
When the temperature in the frozen food compartment
becomes higher than the set temperature, the resiétance QJ
20 value of the temperature detecting element 21 becomes
dééreased and the voltage at A becomes higher than the
voltage at B. As a result, the comparator 25 produces
high output so that the transistor 26 conducts to
energize the relay 37 so as to close the contact 44 for
25 driving the compresser 41. -
On the other hand, when the temperature in the frozen

food compartment becomes lower than the set temperature,

the resistance value of the temperature detecting element
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of the conparator is high, the output of the OR gate 28 is also high to
make a transistor 36 conduct. As a result, the relay 37 for the fan notor
40 is energized to 10 close the contact 43 so as to start the operation of
the fan notor 40. In other words, while the output of the conmparator 25 is
high, the fan notor 40 and the conpresser 4l-carry out the refrigerating
operation.,The tenperature control in the inside of the 15 refrigerating

conpart nefil, i s 8l nbeapmes thareaketihanflr ¢hen compa radmrasmpiodutiaat licw t 0
say, a change in resistance value of the tenperature detecting el enent 29
in the refri ger@FRBteconPar BnEREULEhi Ehel $raasdsseonm 26n ceaskesnde iconduct
tenperature in th npar t nen IS detected. 20 \WWen the tenperature in
tthrefri?egééiﬁﬁgcgﬁﬁafﬁ XE58e&5n§§fﬁ@§ﬁéﬁeéhan:§hgtffijf?ﬁﬁ?ﬁgﬂdre, a
vol tage a econes higher n a_voltage a : :

conpa?atpr 33 p?Bﬁﬁ%e§°hfgﬂpoE65uPpF5aﬁégQ P%eQPFaH§W§F8Fs§E'conduct so as
ol osed by The rel sy BC8neRE: SUEpHE BERBcF i pmB8 7233k, 22 tapdntitie Mhiiper
for cooling the,knsige 3 LOgkat | Ng GO0 rtggnt .| s tine,
since the OR ga?%gzggaFg% %%gg;géggtﬁg %Pgh°§ H?gg ?ﬁﬁuyhpgokgfhgutput

conpar at or 33, 4heR GahBa2ltBEoducasgh, 0RnaULRLULO G Rk 0R® AREY By On

of the fan nmotor 40. On the ot her hand, t enperature in
refrigerating cpspelésenigheeenskbonetrhhiaistBe 36t cendub@nprenat wre, the

contact 42 is opened to deenergize the danper unit 39 to close the danper.
resu;t,_the_relay 37 for the fan motor 40 is energized to
o/ 10 close the contact 43 so as to start the operation of the
fan motor 40. 1In other words, while the output of the
comparator 25 is high, the fan motor 40 and the:
compresser 41 carry out the refrigerating operation.
The temperature control in the inside of the

15 refrigerating compartment is similar to that of the
frozen food compartment. That is to say, a change in
resistance value of the temperature detecting element 29
in the refrigefating compartment, which is dependent on a
change in temperature in the compartment, is detected.

20 When the temperature in the refrigerating compartment
becomes higher than the set temperature, a voltage at C
becomes higher_than a voltage at D. As a result, the
comparator 33 produces high output to make the transistor

. 34 conduct so as to energize the relay 35 for the damper

25 unit 39. So, the contact 426}5 closed by the relay to
energize the damper unit 39 so as to open the damper for
cooling the inside of the refrigerating compartment. 1In

this time, since the ORIgate 28 also receives the high



As expl ai ned,

frozen food conpartnent becones higher than the set tenperature, the

conpresser and the 10

the frozen food conmpartnment. Wen the tenperature in the refrigerating

conpartment becones higher than the set gepperature, the danper is opened

and the fan nmotor is driven to cool the inside of the refrigerating, 15

conpart nent .

controlling device that if goo

ildputs frdM Sﬁfél%rggﬁlré)ioé he3 £OENENBROGALet CHPEEBEHER S

due to vol umpdigti durgritortd hetart attpe nepér #2EidR0SE | Bhéheanembtaer abi.ng

conpart nment,

conpar t ment becor@s theewethert thamd pewbersethéectemperataredéd ehky a single

the 20 tenperature distribution in the refrigerating

tenperature detecting element in the refrigerating conpartment. In the
conventionalneﬂnﬁqyﬂanung corpariesn bnbgcomes 2kovet r thanathagsebnpar t nent
Is cooled, the cooled air is also fed into the frozen food conpart nent

because She feampaiadiunes dite esPniAEE e42 his coppredste deenergileevehe the

fan notor are driven to refrigerate the inside of

I'n the conventi onal refrigerafor, when the tenperaturé in the

rculation of the cooled air is obgfructed

tenperature of the cooled air is higher than the -9- tenperature in the

frozen food

refrigerator
much power cq
I nvention to
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éﬁﬂ&ﬁﬁrﬁﬂﬂ /&F%i?%%ﬁﬁtth%uﬁﬁmﬁﬁﬁase in tenperature in the
frozen food conpart nent cel erated. For the reaso t he, convepti onal
Q$§; %E g ?Féﬁ F@En and

has DrpPRELR PR BEAEPY ¥
%u%tn'l eq:atﬁuree%ﬂ rt%ie ééozén af‘oé’é’l g&hpgrtl%ggt Egcszgxgtes

higher than the set temperature, the compresser and the

. fan motor are driven to refrigerate the inside of the

frozen food compartment. When the temperature in the
refrigerating cdmpartment becomes higher than the set
temperature, the damper is opened and the fan motor is
driven to cool the ‘inside of the refrigerating
compartment.

It ié a disadvantage of the conventional temperature
controlling device that if good circulation of the cooled
air is obstructed due to volumes of food or the
arrangement of food in the refrigerating compartment, the
temperature distribution in the refrigerating compartment
becomes uneven. It is because there is prbVided only a
single temperature detecting element in the refrigerating
compartment..

In the conventional refrigeratdr, even when only the
refrigerating compartment is _.cooled, the cooled air is
also fed into the frozen food compartment becauée the fan
motor is driven. While the compréSsef is not driven, the

temperature of the cooled air is higher than the

\;)



the problens as stated above, and provide a refrigerator tenperature
control device capable of uniformng the tenperature distribution in the
refrigerating conpartnent 10 and of decreasing power consunption. It is
anot her -object of the present invention to overconme a problemin a
conventional nulti door type of large sized refrigerator that the inside of
the refriggrating conpartnment is divided by a plurality of 15 shelves, is
full of volune ebmpeedtatet ia ¥l FevzemdEddde domphrtdnerdrl | IRd e result,
refrigerating chanber covers the cooled air passages in the rear end of the
shel ves to prevant ihkeeasel dd iemplraroureniimg the & ndeen dfadderenpantment
conpartnent to cool the entire inside of the 20 refrigerating conpartnent,
and to provi de asrefciederated .t efigar dther & aafanol |they RNt bl e of
uni form ng the tenperature distribution in the refrigerating conpartnent,
irrespective of refEigesrier dasamyordemsofthate fhey FTIRHISIFENH the
refrigerati.ng conpartnent. 25 I.n drawi ngs: Fiqgure th s a. diagram
showi ng t heSwhof&eguenddyr drdven ag | RSP SH Shatt %ﬁﬂxﬁﬁrﬁéﬁulr
according to the present invent. on; - 10 - Figqure 2 i.s. a hl ock diagram
showi ng the control &%r 1%s a?hé’\ch:}' /g Fhe P,rqﬁed%r e’gl%erfffﬁoorh&o Sek]alrné“??%%v
charts showi.ng how the,cantrali-er. _as | h Fi . -

&EPEi ggpbg.regnsss assec%ta éﬁs %%%é' h{dvé}t%zeoa‘;lrée)?oeg alt&é]%lo?r’e]\:/\?%%r a

Figure 6 is av !(N$ View's rgera
refrigerator 't eqpeLALULS 2OV d1"Hevice capable of uniforming the

" tamperature distribution in the refrigerating compartment

ed.

N, "10  and of decreasing power consumption.

It is another object of the present invention to
overcome a problem in a conventional multi door type of
large sized refrigerator that the inside of the
refrigerating compartment is divided by a piﬁrality of

15 shelves, is full of volume of food on the shelves, and
the food stored in the refrigerating chamber covers the
cooled air passages in the rear end of the shelves to
prevent the cooled air from coming into the refrigerating
compartment to cool the entire inside of the

20 refrigerating compartment, and to providé a refrigerator
temperature controlling device capable of uniforming the
temperature distribution in the refrigerating
compartment, irrespective of the storage arrangement of
the food stored in the refrigerating compartment.

25 In drawings: .

Figure 1 is a diagram showing the whole structure of

a refrigerator of a first embodiment according to the

present invention;:



devi ce of a second enbodi nent according to the present invention; Figure 7
Is a block diagram showing the refrigerator 10 tenperature controlling

devi ce of the second enbodinent; Figure 8 is a flow chart showi ng how t he
tenperature controlling device operates; Figure 9 is a cross sectional view
showing a refrigerator with the converit ilhal refrigerator 15 tenperature

controlling deivge, and,Fi.qure,10 is circuit, di agram show n e
convent i onal ten%é?gfﬁrg ntr & QQﬁyéiﬁﬁQﬁﬁ Fsw ??%%tc%%ﬁgﬂiﬂﬁlvgﬁf a
refrigerator er at u ntyrool 1 ing device according to the prese

I nvention Zoshﬁn |1§e%158%%i%éd in reference to Figures 1 through 5. A

refrigerator maigigagksl 3 REAGRM & 47 6 dwWw Wh LD LR RN g 4P e Re

refrigerating conpartnent 5. Inthe frozen tood conpartnent4, a

tenperat ure dgheebilnereheM¥NownarreiFRAl W] rédeFdegsfo as "F-thernistor”)
45 25 such as a therm stor is placed ‘and its output is input-into =~ -

refrigergtor tenpggakrer @ det eCkidig iRANTrdss &éﬁm{ﬁrvﬁe@@h&niﬁﬁ_ got or
9 are placed at a deep position in the frozen food conpartnent 4. ‘The fan

not or 9 foefrbbprheeds wiah ed rmEfiriyerditond tympdwea ttorslepcetr811ingo the
frozen food conpartnment 4 directly, and the refrigerating conpartment 5

t hrough a redeviget of0awsiecionids embod igreth thatdgurdimey com detns epredenianper
unit 11 which 5 has a danper |lb placed in the outlet of the duct 10
controls thelBVeastPnef the cooled air into the refrigerating conpartment

5. Wien the danper IIb is., , )
.. Figure 7 is a block diagram showing the refrigerator

10 temperature controlling device of the second embodiment; -;;

Figure 8 is a flow chart showing how the temperature
controlling device operates;

Figure 9 is a cross sectional view showing a
refrigerator with the conventional-:efrigerator_

15 temperature controlling deivce; and

Figure 10 is a circuit diagram showing the
conventiooal temperature controlling device.
| Now, a first'embodiment of a refrigerator temperature
controlling device according to the present invention

20 will be explained in reference to Figures 1 through 5.

A refrigerator main body 1 includes a frozen food
compértment 4 and a refrigerating compartment 5. 1In the
frozen food compartment 4, a temperature detecting
element_(hereinbelow, referred to as "F-thermistor") 45

25 such as a thermistor is placed and its output is input
into refrigerator_temperatur: detecting means 46. A
condenser 8 and a fan motor §.are-placed at.a-deep

position in the frozen food compartment 4. The fan motor

4



obened, t he cool
When t he danper

ed air is blown off into the refrigerating conpartnent 5.
l1b is 10 closed, it shuts the outlet of the duct 10. The

opening and cl osi ng operation of the danper 11b is electrically control.
the refrigerating conpartment 5, a first tenperature detecting el enent
(hereibelow referred to as 15 "[err]-thernmldtor) 47 such as a therm stor
and a second tegyerature detecting el enent (hereinbelow, referred to as

"[err]- t hern

"fougiblzhfaeda chelaflsedr nreducednh¥dthe gorfenser 8,

In

| evel s. The out put of each tenperature detectlng el enent |s |nput |nto t he

refrigerator 20 t3hpebBe fEcagrefrPfgCRERAL EAEN

A403h§8F§ ¥anépds§heor

ront Surface of PSEBOBFLACTHS SOPORERBERRL o CE-ARER, ApdESFnPdCEon) Whith

front surface off

uni | 52, Compr osbrbERRETaNI PRy Adakle gttt 2 ; ARdes R IR a3 R

danmper contrgpl i
notor controllin

19 "§283p5¢r | 215CBIAERk! LAOCRCCRTRE! dinkhel dypad spar

nmeans con I Ng the fan notor

Si gnal s out put fé&ﬁrtwfsreﬁé's%as?f beMpREALBbeedCheet iREoMRRAS 46 and the
detecti ng neans are input into the control unit 52. The

set tenperature
control unit 52

53, the danper contr

respectively.
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ﬁéfﬁﬁ?ffﬁﬁiﬁé 50m§h9&ﬂbﬁttbe CRABhESREr damperolibng sneans
g neans
npened, the cooled air is blown off 1qto the
refrigerating compartment 5. When the damper llb is
closed, it shuts the outlet of the duct 10. The opening
and closing operation of the demper 11b is electrically
control.. “ |

In the refrigerating compartment 5, a first
temperature detecting element.(hereibelow referred to as
"Ri-thermistor“) 47 sﬁch as a thermistor and a second
temperature detecting'element (hereinbelow, referred to
as "R,-thermistor") 48 such as a thermister are arranged
at different levels. The output of each temperature
detecting element is input.into the refrigerator
temperature.detecting means 46. |

A console panel 49 for setting predetermined
temperatures'in the refrigerator is attached to a front
surface ef'a door. The set temperatures are input into
set temperature detectlng means 50. |
Control means 51 1nclude§ a control unit 52,

compresser controlling means 53 for controlling a

compresser 56,'damper controlling means 54 for

controlling the damper unit 1l and fan motor controlling

4 and the fan notor controlling nmeans 55,



The control nmeans 51 will be explained in nore detail, referring to Figure
2. 10 ° Avrefrigerator tenperature detecting circuit 57 corresponding to
the refrigerator tenperature detecting neans 46 as shown in Figure 1
detects refrigerator tenperatures (tenpejature in the frozen food
conpartment 4 and tenperature in the refrigerating conmpartnent 5) 15 based
on the input sl 55 ffomM ¢drtFol DERG sher £4h, mbeerRy-t heignhas 4ataRd the
[err]-thermi stor 48. The tenperature data are transmtted to a control
circuit 59 cdimasspurelineftigéhatoontempenattr2dateshtny meabisguce T A
refrigerator tenperature setting circuit 58 20 corresponding to the set

t enper at ure ddtedethgtenpexatirasdsheahing FMegnse50 arensnpus tih¢osehe
tenperatures for the frozen food conpartnent 4 and the refrigerating
conpart ment FanF-ite Work rdf - ci Fhei eosbro¥henisnbrogivesceentsoldet er ni nes
oper ati on. nodes 25 based on the data fromthe refrigerator tenperature

det ecti ng dlﬁﬁﬂqa%ﬁ'%ﬁﬁi??@PY%???ﬁeFaPBF°%éhﬂgrQ?BP@ Sdrt thg Epmegrt 58 to
control the qperatians. of the c r ess 5 the fan notor . 9.and the danper
unit 11 - éé?€¥q#¥%ﬁﬂﬂp%ﬁ%%n%?gggérg%?ig?ﬂgmBF?EuFP“%6°&nggsHﬁﬁ&?ngnPo
t he conpressgg(uyg%é#égfgb ans 53 in Figure 1, a fan notor driving

|

circuit 61 corr'espo ng to the fan notor controlling means 50 in Figure 1

and a danper dri VHY &ntT hbdn§25 £0HL £5PBRULR ejga control I'ing
nmeans 54 in Figure 1, fgspective?y. The opergt%oglé?n%ﬁe;gegg?%erator

tenperature detail, referring to Figure 2.

10 A refrigerator temperature detectiné éircuit 57 -
corresponding to the refrigeratorlﬁemperature detecting ~
means 46 as shown in Figure 1 deéects fefrige;ator
temperatures (temperature in the frozen food éompartment
4 and temperature in the refrigeféting campartment 5)

15 based on the_inpﬁt signals from tﬁe f-thermist@r 45, the
Rl-thermitor 47.and the Rz-thermistor 48. The_
temperatufe déta are_transmitted to a control éircuit 59
correséonding to the control unit 52 as éhown in Figure
1. A refrigeraﬁor.temperature setting éircuit 58

20 corresponding to the set temperature detecting means 50 o/
as shown in Figure 1 tréhsmits the set temperatﬁres for

~ the frozen food compartment 4 and the refrigerating
compartmeht 5 to the éontrol circuit 59.
The.control circuit 59 determiﬁes operatiQn modes

25 based on the data from the refrigeratbr ﬁemperature
detecting circuit 57 and the‘refrigeratof temperature
settihg éircuit 58 to contrdl_the operations of the

compresser 56, the fan motor 9 and the damper unit 11



controlling device as constructed above will be explained in reference to
Figure 3, which is a schematic flow chart 10 shown in the whol e program
sfored in the controlling circuit 59. After ‘the controlling circuit is :
initialized at a step 100, a main routine starts. At a step 200, data from
the therm stors 45, 47 and 48 are convertwe 3o 15 refrigerator

t t t at b d dat f th { t {
ST S NI ey a4 BB B SRR
tt t t t { L t] . At
seL 117 STTCUI T 58 BLecruugl ol 1o RN Ay AP G A

tenperature datg. @Rt gelt,qglgercg%qt B%d‘te{%rfﬁﬁﬂ“%% re{d | E6{ arﬁcg_r_?@nd

t he converted set tenperat erati1on node

step 500, the. debawbmdngpa@%hlsorsorrq%e Figudd QUand% damperTfaa:ltﬁrmfr ature
judgenent routine at the Step 400 will be “explained in nore det ai

referring tg Figiteudt kn %&r’i‘ets@mﬁﬁaigurt% jhdg aipie tVRRITR 1 HlNithg means

tenperature in the frozen food conpartnent is checked, a tenperature -
14 - TFa detect8d by Flhegulret Agr mespectiivedgnpared to a set tenperature TFs
for the frozen food conpartnment at steps 401 and 402. |If the tenperature
TFa is higher than The ppepatitn @f] athe] refimdgenatc@Odengedatute contro
circuit 5 is set to 1 at a step 404. |If ne atlve the nmenory "COWP F" is
reset to 0 at ac9pEpodding| dexicr BsmsOngtIveYaddghema Wildr dieh explained

refrigeratin
9 9 in reference to Figure 3, which is a schematic flow chart

" 10 Shown in the whole program stored ih the controlling
cireuit 59.

After the controlling circuit is - initialized at a
step 100, a main routine starts. At a step 200, data
from the thermistors 45, 47 and 48 are converted into

15 refrigerator temperature representations based on data
from the refrigerator temperature detecting circuit 57.
At a step 300, data from the refrigerator temperature
setting circuit 58 are converted into set temperature
representations. At a step 400, temperature judgement is

99 Mmade based on the converted temperature data on the
temperature in the inside of the refrigerator and the
converted set temperature data to determine the operation
mode. At a step 500, the determined operation mode is
output,

25 The temperature judgement routine at the step 400
will be explained in more de;ail, referring to Figure 4.

~In an F-temperature judgement wherein the temperature

in the frozen food compartment is checked, a temperature



tenperature control is checked, an average therm stor tenperature [err]
obt ai ned by averaging the value of an 10 R -therm stor tenperature [err]
and that of an [err]-therm stor tenperature [err] is conpared to a set
tenperature [err] at steps 410-415. If the average therristor tenperature
TRa is higher than the set tenperature-[24r+ a nmenory "DAMP F" in the
control circuit 15 is set to 1 at a step 417. |If negative, the menory
"DAMP F" is m%%etdeﬁ:enteﬂ' e ped 6F - tHaemi stor sigpsonip8red18oandséR =i f the
[err]-therm stor tenperature TRal or the [err] therm stor tenperature TRa2
i s | ower thafrempenadiure gﬁ'Ev%anﬂy thestrazennfopdr epmpappaens| pswabeps -
tenperature 20 deviation) fromthe set tenperature [err] the nenory " DAMP
F' is reset t#4910.and f4QRgat}f cthe hkepReFaturfelpysi8r highper 2haretherr] and

the [err]-therm stor temperature TRa2 af ¢ red t he val ye given by
addi ng [err]QﬁTﬂﬁﬁ?Fﬂﬁet?ﬂgﬁﬁ%ﬂ%ﬁ%?f%r{goﬁggggcvagB?.°°PFrPﬁe°9rcult

err]-thgrmstor_ 25t erature [e or,the [ert]-therm stor. tegperature
%err} isghi gHér ste%rfarf:q ﬁenp%I%e§t? eaér%hor#"Bi%@Ef—'l’eangag RefoFy WE& F" in
the control cjfcuit_ar et to 1,.r chhavely, at ste 420, 421 and 424.
If not, the ¥ -llljsls-r%e%f%lo [#:A‘N}Fa ??ﬁeé%#'tg 0 atsa Efep 423. Now, the

output routine atyd N S EPemflr 86y 200MAL BnERE R eR otk kebe dusaribed

referring to Figure 5. ata stored in the nmenory

F' 5 is ing@dahtudd ddeedal aié SclecRE8dQUARUAvEREEEl thedinGatiore Of
openi ng the danper is produced at a step 503. If the data is 0, an out put

signal i ndi cdmterfture TRa'obtained by averaging the value of an |
10 Rl—thermistor temperature TRal and that of an ' S—J
Ry-thermistor temperature Tp., is compared to a set
temperature T, at steps 410-415. If the average
thermistor temperature Tp, is higher than the set
‘Eemperature.TRg, a memory "DAMP F" in the control circuit
15 is set to 1 at a step 417. If negative, the memory "DAMP
F" is reset 0 at a step 416. Then, at steps 418, 419 and
422, if the Rl-thérmistor temperature Tpay OF the R,-
-thermistor temp‘erature'TRa2 is lower than the value given
by substracting Tl (upper allowable temperature QJ
20 deviation) from the set temperature Tp,, the memory "DAMP
F" is reset to 0. If negative, the R, -thermistor
- temperature Tp., and the Rz-thermistor temperature Toa?2
are compared to the value given by adding T, to the set
temperature TRs’ respectively. If the Rl-thefmistor
25 temperature TRal or the R2~t§9rmistor temperature TRa2 is
higher than the value, the memory "DAMP F" and a memory

"FAN F" in the control circuit are set to 1,

respectively, at steps 420, 421 and 424. If not, the



cl-osing the danper is produced at a step 502. Then, the data stored in the
menory "COWP F" is inspected at a stpe 10 504. If the data is 1, an out put
signal indicating to drive the conpresser is produced at a step 506 and an
output signal indicating’to drive the fan is also produced at a step 509.

If the data stored ih the nmenory "COW F“ L§ ©, an output signal indicating
to stop the 15 conpresser is produced at a step 505. Then, the data
stored ingthe nBABPYY" FRANFE"| 45| nepett &@ At ak 3t §%ep0oA231f the data is 1,
an out put signal in icatigg to drive the fan.is produceg ﬁt a s&g 509. If
the data is 0, an obP¥ut “BFgRREPPRAFEHELRG BE EhSpSERR PAR AS Sh6YEcdR at a

20 508. Si h | ¢ . i he . ' |
“0 the Secuont i BFSBFR0s e lhoBe, ABsEibsto el Rt r . Y FEPRRL S et weon { he

[err]-thernistor teﬂpeéﬁgggghga?éagﬂetQ§t§2§kpgggi?hokﬁge o um§¥gﬁp%gis

a small (it 25 nmeans frigeratron € refrigerator

stable and g he 1§np§5?%gEgﬁLn e pef gLhggr 2o i§Fg§§%bugoégghfgondition)

t he average val ue o érm stor tenperaturés err] i's used

as the te”peratyﬁ&i&ﬂtive'OEGOFeBEﬁgr%Béiﬁﬁhﬁh?risAEgon%§@daQnat@@Ep
tenperature, the opening and clfosing operation of the danper is nmade to

control the tenpgsat ute tRetB88theliki 0¢r ahObutPlensigaalanpaicatioRergd and
the conpresser is off, an increase 5 in tenperature in the frozen food
conpart nment cancbesingi theedakpeauie phedheeadmatoa stepoB0dr.i v@hen,Thale can
prevent the conpresser frombeing frequently driven, and
data stored in the memory "COMP F" is inspected at a stpe
\J 10 504. If the data is 1, an output signal indicating to
drive the compresser is produced.at a step 506 and an
. output signal indicating to drive the fan is also
produced at a step 509. If the data stored in the memory
"COMP F" is 0, an output signal indicating_fb stop the
15 compresser is produced at a step 505. Then, the data
stored in the memory "FAN F" is inspected at a step 507.
If the data is 1, an output signal indicating to drive
the fan is produced at a step 509. If the data is 0, an.
~ output signal indicating to stop the fan is produced at a
90 step 508.
Since the control circuit carries out the temperature
control in the sequential order as described above, when
the difference between the Rl-thermistor temperature R_;
.and the Rz-thermistor temperature T, is a small (it
25 means that the refrigerationsload in the refrigerator is
| stable and the temperature in thé refrigerator is under

normal condition), the average value of the thermistor

i : rature in
temperatures T, , and Tp_, 1S used as- the tempe e



obtain save energy. In addition, when the refrigerator is full of food 10

stock and the tenperature has been raised to nore than,a tenperature

determ ned based on the set tenperature and the tenperature [err] the fan

motor is driven even when the conpresser is off. ,As a"result, it is

possi ble to cool the inside of the refsijgerator at once. 45 When t he

prevents good circul ation of the cooled air
rat or
nd

food stored in the refrigerator

and the storgHef pedrigepatioral y and0| ethdddeor eutiey atatigetatife, reﬁé{gge
is lower than a tenperature determ ned based on the set tenperature

t enper at ure ppeninghaall icldsdngr crldratdlire ¢ tHenbmupdnirts deadat ton) ,
I's dom nant to close the danper to prevent the food frombeing frozen.in

the refriger abhtgodofrper temper asiudeough, then néfxr fgematenbodimemt thehere are
two tenperature detecting elenments in the refrigerator

provi ded nor€2PREE Lo OPERES: ANG &hee(CamRLRESSRNEhtatt AlathotRgreaset h
enbodi neat ,

t he average valye of the two t rature detecting el enents in
the refrYger épope{nger%t_urﬁ in Jé"@dr}z(:é’zt% qe%(e)e‘f%{mﬁ'ret’??f“’t h‘éa'?elP?i ger at or

to carry out_the tenperature c

e PR _
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exclusive te

t he ot ner

is

use abnor nal co

y exp

accordance WohpatReshieSknergy.

10

15

20

25

In addition, when the refrigerator is full of food
stock and the témperature”has been raised to more than a
temperature determined based on the set temperature and
the temperature Ty the fan motor is driven even wﬁen the
compresser is off. As a result, it is possible to cool
the inside of the refrigerator at once.

When the food stored in the refrigerator prevents -
good circulation of the cooled air and the stored food is
partialy cooled (the temperature in the refrigerator is
lower than a temperature determined based on the set
temperature and temperature T, which is lower allowable
temperature deviation), it is dominant to close the
damper to prevenf the food from being frozen in the
refrigerating compartment.

Although, in the first embodiment, there are two

temperature detecting elements in the refrigerator, there

- can be provided more than two_temperature detecting

elements.
Although, in the embodiment, the average value of the

two temperature detecting elements in the refrigerator is

e

it

there 25 can be

le,to obtaip a simlar
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‘enbodi ment, at | east two tenperature detecting elenments are arranged in the
refrigerator to control the opening 10 and closing operation of the danper
based on the tenperatures detect.ed by the elenents. |If one of the

% enper af-ure detecting elFements detects that the tenperature in the
refrigerator is higher than a predeternined,tenperature, the danper is
opened and the 15 fan notor is driven. Ont ot her hand, 'if one of the

t enper at yre det Qﬁé&‘%@'ﬁﬁ‘@niémggfgﬁﬁﬁet *ﬂgt ttseuggrgmgg%ggﬁ. w8 baSr _put

refrigerasdr.is lower than a predeterm ne eratu i s domn

close the danperché\stémpesatirei EoRCEOITSiROSSI Bo8siB1 MY f1e %Qsimilar
tenperature distribution.in the refrigerator, to establish the cooling

operati on mat chigffeet régen atf ngné ool 8Ad tempebhluze HEWREtEAHSd1Rkets
Now, a second enbodi nent. according to the present invention, wherein

uni f or m t enper atiis aasbdtas ban i excluséet hempetaktgeeatietecainheedbmaintefior
irrespective of the storage arrangenent of food stored in the refrigerator
will be dessribetbimak ctenditions ehyyyseand theonghes. 15 yaed Boj deject only
vertical cross sectional view show ng a - 18 - refrigerator with a
refrigerator teRNIWRA ¥B1PRAg device of the second enbodi nent.

*
U 1o 2 Dl 0Ck i o A Aol 12Ot LR heTperaire
et e SO SUITRAEY! SE SRELE! Sy LIaBLNERRS: aLERELERSE ouiBALS !
of the ' are arranged in the refrigerator to control the opening
U 10 and clésing operation of the daméer based on thé
temperatures detected by the elements. If one of the
témperature detecting elements detects that the
temperature in the refrigerator is higher than a
predetermined femperature, the damper is opened and the
15 fan motor is driven. On the other hand, if dne 6f the
tempefature'detecting eiementé_detects'that the
temperature in £he refrigerator is lower than a
predetermined temperature, it is dominént to close the
damper. As a reéult, it becomes possibie to uniform the
20 temperatﬁre distribution in the}refrigerator, to
establish the coolihg operation matching refrigerating
load and to.minimize.power cohsumption.
Now, a second embodiment according to the present
invention, whereiﬁ'uniform témpe;ature distribution in
25 the refrigerator can be obtaiped irrespective of the
storage arrangement of food stored in the refrigerator,
will be described in reference to Figures 6 through 8.

Figure 6 is a vertical cross sectional view showing a



conventional refrigerator as shown in Figure 9. Referring to Figure 6, a
comuni cating duct 63 for 10 feeding the cooled air is arranged at a deep
position in the refrigerating conpartnment so:¢as to connect to the | ower end
of the cover 17 for covering the danmper qgniit 11., The comruni cati ng duct 63
extends, along the rear surface of the refrigerating conpartnent 5, to the

rear 15 ape{%fgéi”?wrt&Jﬁtﬁogp%%%%_r%ur %e\&iﬁé?ﬁ&tﬁﬁré/%ﬁ&ﬁﬁem{fte the

sal ad conpar romthe refrigerating conpartment 5. In the

refrigeratinge¢osPaGE "BRE Secbhar emdbaipent.ded igudleimalis ya &fLoudaPar t nent
shel ves 64, 65 and 66 to divide the refrigerating conpartnent into a 20

plurality ofgspgess $Bowiflg 80cimduit. forhd¢heormampexaitiunge cdrartt il hixsy
outlets for blowing off the cooled air, forned therein to face the spaces
78, 79, 80 adévBde.TerpguaeuBeidenetliomg chlaeteshowitg hbvarkthe’2, such as
therm stors, for detecting the tenperature in the 25 refrigerating
conpart ngnt Bempaerasugedcontirbdlipgcdevite spexatedl, IasFdguna|§. Anmong
the tenperature detecting elenents, the elenents indicated by 70 is used as
a represent atefereaagenumgralgedethroysdl ddeqnd 17 thyoughe 3hsi de of the

refrigerat!ng cgnpargnent argﬁ%evidggépy the'gnégeaﬁgeg¥%§ ﬁ§51:5 and 66
?2? 2tg?;5eto$ﬁfggﬁf'iPP:fgréncsgﬁ&nerargéS?EE'.de'l nat es, an gu:Fgfefgf
bl owi ng of f FABVEBLFEHA iFeﬁﬁﬁgefﬁ§°§b§§eQ%QWQAIWbﬁgﬁk % Tumeral 84
designates an oupiel o0 DLW ¢,Ne CRRfith Udeidy QI 6P 84
10 feeding the cooled air.is.arrenged'et a.deep position in _QJ
the refrigerating cempartment.so as to connect_to the
lower end of the:cover 17 for.co§ering the damper unit
11. The commuhicating duct 63 extends, along the rear
surface of the refrigerating coipartment 5, to the rear
15 aperiure 13 .in the compartment wall 3 which serves to
separate the salad eomﬁartment 6 ffom the refrige:ating
coﬁparﬁment 5; In the refrigerating compartmeht 5, there
are provided a élurality of compartment shelves 64, 65
and 66 to divide the refrigerating compartment into a }
20 plufality of spaces 78, 79, 80 ahd 8l1. The communicating S"
duct 63 has outlets for blbwing.off the cooled air,
formed therein to face the spaces 78, 79, 80 and 81.
Temperature detectiné elements 70, 71 and 72,lsuch.as
thermistors, for'aetecting the_temperature in the
25 refrigereting compartﬁent are arranged in the spaces 79,
80 and 81, reSpectiveiy. Am;hg.the tempe;ature_detecting

elements, the elements indicated by 70 is used as a

representative temperature detecting element.



In Figure 7, there are shown tenperature detecting neans 73, 74 and 75,

whi ch are connected to the 10 tenperature detecting elenments 70, 74 and
72,..respectively. The tenperature detecting neans 73 connected to the
representative tenperature detecting element 70 is used as a representative
t enperature detecting neans. In Figure 7~ ftRere are al so shown a 15
varirabl e rgsistor 76 which is placed at the door for the frozen food
conpart megt 4, the Fber ihgidehofr shei gefaioeyatdmiaCoRRr Waft GYfer
nmenber. The variable resistor 76 is connected to sgb tehperature

det ect i ng neansiévidéﬁebYepheséh?ﬁ?i§Bei8ﬁﬁeFQVUﬁg & eé?iﬁ&dnﬁans 73, the
20 tenperature detecting neans_74 and 75, and theg,settenper, rg detecting
nmeans 77 are conﬁétiéﬂoﬂowééﬁt?oPnﬁﬁaﬁ§e7§pESﬁﬁr?gVn % nich?§§%Ut§Vﬁgﬁ%

so on, to control the_gpening and cl ogi per gt i qr Qf e ndaiRer Wyt 11,
conpari ng outpu?PEFﬁné?SEPFogFPﬁégFeﬁgeggpgfe ef%@ﬁ%ﬁg 5 eans with those

fromthe seg tegperautre detectir S 321l 4 f e RAed HIRErAYy
controllinggdev 819BB6FEi AY P&t?%gngggoﬁ&og%éggFﬁgnf%ﬁgooleéiair fééding

-20- operation gﬁgngggégdggh; i&%%@@gdyé\M@ﬁgﬁdllﬁ}?dggﬂgﬁiﬁﬁg di oduced

in the cooling ed throughout the inside of the refrigerator
mai n body 1 by Lfg150N 3,368 RASICALE tHdo¥l i die i anis mpmce 4.

tenperature 5 controlling Hereafter, differences between the
second enbodi ment amgd Fhigueengntheial adeyistows |denperstiude) dedpdet ivegl.
m=2ans 73, 74 and 75, which are conhected to the
N\ 10 temperature detecting elements 70, 74 and 72,
respectiveiy. The temperature detecting means 73
cbﬁhécted to the representative temperature detecting
element 70 is used as a representative temperature
detecting means. Iq_Figure 7, there are also shqwn a
15 variable resistor 76 which is placed at the door for the
frozen food compartment 4, the door for the refrigerating
compartment 5 or other member. The variable resistor 76
is connected to a set temperature detecting means 77.
The representative temperature detecting.means 73, the
20 temperature detecting means 74 and 75, and the set
' temperature detectihg’means 77 are connected to control
means 78 comprising a microcomputer and so on, to control
the opening and clésing opération of the damper unit 11,
comparing output signals from the temperature detecting
25 means with those from the S§E temperautre detecting
- means. |

In the refrigerator temperature controlling device

according to the second embodiment, cooled air feeding



Firstly, the blowff of the cooled air into the refrigerating conpartnment 5 )

will be described. 10 The cool ed air produced in the, cooling chanber 7
passes through the rear duct 10 and cones into the conmunicating duct 63

t hrough the back of the cover 17 becausg t he conpruni cating duct 63 is
arranged so as to connect to the | ower Qd of the cover ¥7 for covering the

15 danper unit 1%L. Since t 0 ni cat i t. 63 _h e qutlets 67, 68
and 69 for ME&F&-1Ie asr&zcce%o% %’&}'a Jdgéﬁfgﬁgé% %ﬁefﬁgﬁc%g?eﬁogﬁgﬁm ows
off fromthe; & : j ol ﬁgﬁg ly.;Ih epri.Aj ed air
whi ch has f%ﬁ&ggJintég%kéggéﬁﬁﬂﬁggzt%o- éuctn%é ZLB%#E% feﬁﬁggag86?he sal ad
conpart ment the AnA LD lohd FEEFigeratoF MhiR bbB&yt ENBr &hlr €agogtrol I ing
dei vce of the second invention can distribute the cooled air rapidly into
both refrigeral ivagicaInar taimiikad tadeisal eoneenpiohabntefiperhitabei s 25 _
different fromthe conventional refrigerator as shown in Figure 9 wherein
the cooked @ontirvoldlimwn ddvicwl y Heosaf ber updpeffenthebslBatardnt kel ower
outlet 17b fornmed in the cover 17. In addition, the cooled ait is wdely
and 21 - sedidndr rémpdd ioventofdnd ntlve tbeneentienakfdeybcat whaglcbepartment 5
because the outlets 67, 68 and 69 are forned to face the spaces 79, 80 and
81. The coomedrdiyr explaingdy .a downward flow and is fed fromthe cooling 5
chamber 7 which is positioned at an_ upper. portion_in the refrigerator main
body 1. For_the§§ﬁ§i%¥mu£h¢tbh@E%%%s°€o§%?b?%°f$doﬁf§ihnﬁBrEhéffective

circulatio £ﬁf§ié§rating compartment 5 will be described.

10 The cooled air produced in the cooling chamber 7 W

passes through the rear duct 10 and comes_into the
communicating duct 63 through thé_back of theicpver 17
because the communicating duct 63 is arrangedﬁgp as to
connect to the lower end of the cover 17 for covering the

15 damper unit 11. Since the communicating duct 63 has the

| outlets 67, 68 and 69 formed for the spaces 79, 80 and

81, most of the cooled air blows off from the outlets 67,
68 and 69 simultaneously. The remaining cooled air which
has flowed into the communication duct 63 blows off into

90 the salad compartment 6.

As a result, a refrigerator with the temperature
controlling deivce of the second invention can distribute
. the cooled air rapidly into both fefrigerating

compartments 5 and salad compartment 6,]which:i§:

25 different from the conventional refrigefatqr as shown in
Figure 9 wherein the dooled élr.is blown ofﬁ_qnly from
the uppér outlet 17a and the,lowe; outlet 17b formed in

the cover 17. In addition, the cooled air is widely and

v



cooled air by formng the outlets 67, 68 and 69 in the comunicating duct
at positions adjacent the |lower 10 surfaces of the shelves 15 for dividing
the inside of the refrigerating conpartnent 5 in the spaces 78, 79, 80 and
81. Such arrangenent of t'he outlets prevents the food stored in the
refrigerating conpartinent from covering th@louwtlets 67, 68 and 69 and from
obstructing the blowff of 15 the cooled air even if the refrigerating
conpar t nept 35 i ynffprmdy Slomwad offodntin thedienitare FHefad aewra Eidithuni cating
duct 63 which is arranged at the rear ends of the shelves 15 insures a
passage for feeBPRBathBERSoPeeFAUSE e qUEleb 7 pSdsiand &2 Fre

ti t he I ir f ' fed i f ' t in the d t
Posi t1on ot het ORBRTeEo1 £ ks L1 A0maEs (157 S0 08 it PARACHURR AT
th t hi i ' ' ' t: 5 L£f ' . 257 No
Che T emper at ur 6 -SoRERaT Lie 2 SoPRWARA HTRY (Bl 22d T B depring "OM
t te5 W sned.; ol refrd ' : |
are’the tenber appnBSer TCWRISEC e Belsltichic O 3l Bz oFl £, SIF) 2
tenperatures inbRe;peERkGer fhiiRd oAFPAL! MeRlr Trade H¥dHY, e becomes

tenperature in the réfrigerating conpartnent, conparing the detected

tenmperatures W pBskiBlactot QBRALA Wote BFELRA dibecrdalivmlide erd the 5
tenperature detecting elenments are arranged-is that the tenperature

distribution i scooap adrbeyufickmimg rthicheutdietisy@7at i68y andesr titerthd
havi ng great volunme and t hat ' - . .
communicating duct at positions adjacent the lower
\_/ 10. surfaces of the shelves 15 for dividing the inside of the
refrigerating compartment 5 in the spaces 78, 79, 80 and
8l. Such arrangement of the outlets prevents the food
stored in the refrigerating compartment from covering the
outleté 67, 68 and 69 and from obstrﬁcting the blowoff of
.15 the_codled air even if the refrigerating compartment 5 is
| full of stored food.
- .In addition, since the communicating duct 63 which is
arranged'at the rear ends of the shelves lS.insures a
passage for feeding ihe cooled air, there is no
20 possiblity of preventing the cooled air from being fed
even if food is put in the deepest position on the
shelves 15. As a result, it is possible to put food or
other things into the refrigerating compartment 5
effectively.
25 + ' Now, the temperature control means for the inside of
the refrigefating compartment 5 will be explained.

In the refrigerating compartment 5, there are the

temperature detecting elements 70, 71 and 72 to detect



the tenperature distribution is affected . by the storage arrangenent of the
stored food or other things. For this 10 reason, it is preferable to
arrange the tenperature detecting neans in each space which is divided by §
the shelves 15. Tenperatures detected by the tenperature detecting el enents
70, 71 and 72 through the tenperautre ee@cting neans 73, 74 and 75 are
conpared to the set 15 tenperature (which is given by the variable

resi stor 76 t¥heubgmpeEaterescipetheurefdégesatiggnsampartment tShey contr ol
means 78 to control the openjing and closing operation of the danper~unit

11. Now, it i§°é§?ﬂ%f%§dt BwrefRSEBREFE| 1Ps tBg: rrégigerating - One of
the tenperature detecting elenents is,sel.ecte s, the representative -
t enper at ur e ace?né%?#%r&eré?énﬁﬂ?gafé?a. gpﬁedﬁl §ﬁgﬁ'a Femperafymes i imhgihes 6
and 7) to us e dgjec t _elenent .as a_representative
val ue to be ;%oén%:?ée@?’géﬁgééet lfég £S$§§%e§”§§u?eﬁuﬁif‘%¥ P§p$ ntative

Ve |osn ONmddAdtihe aeLobEIRST 8t UhEnckSrA2URRa LI 13 FRRIOYL T (e

ot her haﬁd, if the representative®va 'S | ower e Set at ur e,

the danper 11&:&@&@@&'&%@&%&8? is nfdptPLgWBkS gﬁfitfh% Gaolegd air is

controlled only by the opening and closing operation e danper, it is
possi bl e to atefpicfetyt Logt EOhphPEmbRAPST BhVLRg §rehAe ¥BLLmeChAY Wa

conpartnment 5 on condition that the 5 tenperatlure distribution in the
spaces 79, 8CGleddipésamhraysdistribatiomoisvaffetteinsyt eRREE G
distribution is not _ _ :
arrangement of the stored food or other. things. For this
10 - reason, it is preferable to arrange the temperature ‘;/
detecting means in each space which is divided by the
shelves 15. Temperatures detected by the temperature
detecting elements 70, 71 and 72 through the temperautre
detecting means 73, 74 and 75 are compared to-the-sef
15 - temperature (which is given.by the variable resistor 76
through the seﬁ temperature detecting means 77) in the
control means 78 to control the opening and closing
operation of the damper ﬁnit 11..
Now, it is explained how the control is carried out. o
20 _ One of the temperature detecting eleﬁents is selected \_(
as the representative temperature detecting elements
(e.g. the element 70 as shown in Figures 6 and 7) to use
the temperature detected by that element as a
representative value to be compared to the set
25 temperature. If the represez}ative value is higher than
the set temperature, the damper 1llb is opened. On the

other hand, if the representative value is lower than the

set temperature, the damper llb is closed. Even if the



uniform such control is insufficient. For this reason, the tenperature
control is carried out so as to control 10 the opening and cl osing
aqperation of the danper unit 11 irf, irrespective of the representative
val ue and-the set tenperature, one of the tenperature detecting elenents
70, 71 and 72 detects a tenperature that-i23o0dt of a predeterm ned
tenperature range defined by the upper and 15 | ower allowable tenperature
devi ationg i n relspectf tof t tite sevol edpaint is ecofhruolledt ondgybyi thehe | onest
“tenperature anong the tqueratuyes detected by the tenperature detecting
el enents 71 andpEeningend thkosing reperabhonat Pfethengampesreiietcting
element 70 is below 20 the predeterm ned tenperature range (e.g. the set
t enper at ure [ er@9ssieleisbpcrdeqapataly| gapbronthfetePReragrg, 1nf thge

hi ghest tenperature, anong, the tenperatures detected by the tenperature
detecting el emerftsr ¥4 %LWQ FARPHVRER he p?%d%?%$h$héﬂ Fﬁﬁ%eggﬁure 25

range (e.g. the set tenperatur r the_ d er_lLlLb_ is,opgRed. JAgcor.di ng
to such coﬁtui%ewgeqiggﬁ é%b?§r¥§ué%ﬂ?er ?ﬁg 888ﬁ?ﬁg§%hd§§|859n§i LS
operation of t e z24- unit 11 according to the tenperature in the
space 79, or 8 ﬁ%ggfﬂnﬁﬁgf Urthest fromthe set tenperature, anong the

tenperatures in they §§S7§f §Qeaﬂgmééréﬂufgediﬁéfiﬂﬁﬁﬁ&hngscﬁ art nent

5. That control helps t tenperature distribution in the refrigerating
conpartment 5 tgnheorh) fOueh aBenepsh! es dnseftabiehevel FoE ¥Rk ahk6A,I N

the tenperature distribution. Accordingly, even if food having a higher
tenperature “ the temperature control is carried out so as to control
\;J 10 the opening and closing operation of the damper. unit 11
if, irrespective of the representative value and the set
- temperature, one of the temperature detecting elements
70, 71 and 72 detects a temperature that is out of a
predetermined temperature range defined by the upper and
15 1lower allowable temperature deviations in respect to the
set temperature. That is to séy, if the lowest
ﬁemperatufe among the temperatures detected by the
'temperature detectiﬁg elements 71 and 72 except the
representative temperature detecting element 70 is below
20 the predetermined temperature range (e.gq. the set
temperature -3°C), the damper 1llb is closed. On the
other hand, if the highest temperature among the
temperatures detected by the temperature detecting
elements 71 and 72 is above the predetermined temperature
95 range (e.g. the set temperature +3°), the.damper 11b is
opened. According to such control, it is possible to

- control the opening and closing operation of the damper



IS put on one of the shelves 64, 65 and 66, or even if 10 the tenperature
in the refrigerator is unapt to be uniformdue to the storage arrangenent
of the stored -food, it is possible to prevent the food fromrotting or
bei ng frozen. Now, .the control of the blowoff of jthe cooled air 15
according to the second enbodi nent w |+ ®& described in nore detail,
referring to Figure 8. In Figure 8 a synbol TAis used to refer to a

t enper at ure mmi&nk&j&gﬁQ#ﬁianﬂ@s@MQat¢mée¥éﬁ9§¢aiﬂr§h§e§EéFBn@9ek§§£nt
70. A synbol-[err] is used to refer to 20 the highest tenperature arfong

t enper at ur es oFetdcttddthyis Hehe Fpebhest L HeRcbhenget| EaBREEaRYErGnd 72

except the representative tenperature detecting el n A ol, [err] is
usedpto refeA%Rﬂ?tqﬂFIEﬁﬁgﬁr Eﬁﬁ%?a}%rﬁhﬁnﬁﬂagFﬁesggtégtéﬂa¥ éﬂgﬁhﬁés by

1 L et 20U SELd 1, Zuek LR, 18, AR, By XD heS B huge 000 10
ererenc U0 db ol ARELSL G LELA] Lo bROLERLEIe R o bR Lt

[err]) The lo atare ron Ps-rndrca

symbol [err] At 2 13 gih{RILh d0E éﬁé@fﬁéétyé gﬁai’ﬁt gabed Bg the

representative tenperature detecting el enent I's conpared to the highest

tenperature [\§]i'di £S5 eth bth@NEemperEuk8edi 8EPELALEBR et eCcting el ements
71 and 72. The val ue obtained by subtracting TA fromJ[err] is not-snaller

than [err] (e.g. H®¥dddindly dagpen iibfoésdohentgah highep Bémpelhtawel | er,
the | owest tenperature [err] anong the :
~ is put on one of the shelves 64, 65 and 66, or even if
10 the temperature in the refrigerator is unapt-to.be | _Q;i
uniform due to the storage arrangement of the stored
- food, it is possible to prevent the food from rotting or
being frozen.

Now, the control of the bloﬁoff of the cooled air

15 according to the second embodiment will be described in
| more detail, referring to Figure 8.

In Figure 8, a symbol TA is used to refer to a
temperature detected by the representative tempefature
detecting element 70. A symbol TBH is used to refer to \;)

20 the highest temperature among temperatures detected by
the temperature detecting elements 71 and 72 except the
representative temperature detecting element. A symbol
Tgy, is used to refer two the lbwest temperature.émong the
detected temperatures by the temperature detecting

25 elements 71 and 72. A symbo£ Tg is used to refer to the
set temperature. The upper allowable temperature

deviation in reference to the set temperature Tg is

indicated by a symbol T, (e.g. 3°C). The lower allowable



Tenperatures detected by the tenperature detecting 10 elenents 71 and 72
is conpared to the representative detected tenperature TA at a step S2. |f
;he val ue obtained by subtracting [err] from[err] is not smaller than the
absolute value of [err] *(e.g, [err]), the danper 11b is closed at a step
S5. If smaller, the tenperature [err] t528etected by the representative
tenperature detecting elenent 70 is conpared to the set tenperature [err]

at a step™$3. FempeEatupecdeviatior 48t ipdigatedpbyapusEmbali Tonér3geat er
than the 5t tenperature erré the danper Ilb is cloaed at the step S5. If
positive, the danpett2® §48PiS; opbheqtePreratureyTgaderecteg Bynkhe the

het oper i FoRPeRBERLLTS  BhmbRoFRY Bkl plefbE 3,74, o™ "
ol T gorat i ng CSiRafedto cht; REghERPTERRBREAER-E Toy BPhPEPRR PSS aces
79, 80, ang 81 &fetﬂlétf‘?ﬂ%éi‘éfﬂfgdﬁ&é&i‘ﬁﬁ éggﬂsntghg%t §HRe3L Ur ppn the
refrigerator is controlled only by conparing e -26- representative .

val ue given by ¢yLPISSEHERLhdE® bPNBEbEENELIAGL @ EPOMETETEDE K8t! BmhlEese!
tenperature. Such the caoled ait blowff contrB is reBBatedly carried out

at intervals oftwarpreﬂgter@i ngBc) j "ehe Themper LEBPEEAbPEReGOALT 8! stapt he
refrigerating conparthent 5 is carried out while uniformng the tenperature
di stribution. ins4he IEfemagdren ngthenpawestntefipeAathoegll, i ambhg skeond
enbodi nent, the tenperature . : _
. temperatures detected by the temperature detecting
U 10 elements 71 and 72 is compared to the representative
detected temperature T, at a step S2. If the value
obtained by subtracting Tp, from T, is not smaller than
the absolute value of '1‘2 (e.g. 73°C),'the damper 1l1lb is
closed at a step S5. If smaller, the temperature TA
' 15 detected by the representative temperature detecting
element 70 is compared to the set temperature TS at a
step 83. If the representative detected temperature TA
is not greater than the set temperature TS' the damper
11b is closed at the step S85. If positive, the damper
20 1llb is opened at the step 84.

As explaihed, the opening and closing operation of
the damper unit 11 is carried out based on the
temperature in the spaée 79, 80 or 81 that has the most
deviated temperature, so'as-tq uniform the temperature

25 distribution in the refrigerg}ing.compartmént 5. If
variation in. the temperature in the spaces 79, 80, and 81
are within the predetermined range, the temperature in

. the refrigerator is controlled only by comparing the



detected by the tenperature detecting elenment 70 is used 10 as the
representative value, the tenperature detecting elenent 71 or 72 can be
used as a representative tenperature detecting el enent, instead of the
tenperature detecting element 70. It is preferable to choose the |ocation
of each tenperature detecting el enent, -wéch 15 facilitates to detect the
tenmperatures in the spaces 78, 79, 80 and 81. The nunber of the tenperature
detecting el eRERYSSeRRalbd vEnFRdaced l¥@ Y FERISSAN tafchenskenre s ygi® in
the refrigerating conpartnment 5_ In addition, .the tenperatures detected by
the 20 tenper ?Egﬁtﬂéﬂeéﬁﬁ‘&n& éﬁeﬁ&%%%r%@%%e averaged val ue
can be used as a Sgkegﬁntati e val.ue articu

U ontrol Js. a

excellent in ter &G .'%&mﬁﬁﬁwqﬁ°ﬂﬁhfi%ﬂﬂﬁﬁ%hlh Eﬁ%ﬁ???éifon in
the refrigerall pg. tqent; S B, qw%k I n e
second enb'odiééggfgggga%e%eﬁgtiﬁég&gt é’gt_%(ft%%enerﬁ%ﬂa%é; arra'nggrdﬁél]n t he
three spages 8L it ;e alhd s iad el &L ENENE S; £an
be arrangée:d i%g?ﬁggﬁggggp%_gg%%glaﬁd t@he - 1?7& lot Sé\nés%%?:e 82. L;’Ijh this
case, the opeghpgiandoakowhideCAMitruiing el aEiYeri¥dre lai st S0MeL fyn t he
control nenas 78 based on detected signal's fromthe five tenperature
detecting el egRNthel RPeERE gleird® inRACRMpaEtmeht $. 80, 81 and 82 so as to
adj ust the blowff of the cooled air fromthe outlets 83, 67, 68, 69 and 84
into the five spaR@shé8ghj9,in8@hed EemohB2mbadineart, , ithé heemmeratture
enbodi nent, the arrangenent of

detected by the temperature detecting élement 70 is used

10 as the representative value, the temperature detecting \;J
element 71 or 72 can be used as a representative
temperature detecting element, instead of the temperature
detecting element 70. - It is preferable to §hoose the
location of each temperature détecting element, which

15 facilitates to detect the temperatures in the spaces 78,
79, 80 and 81. The number of the temperature detecting
elements can be increased-according.to an increase in
volume in the refrigerating compartment 5.

In addition, the temperatures detected by the

20 temperature detecting elements are averaged and the
averaged value can be used as a réprésentativé value.
Such control is particularly excellent in terms of the
unification of the temperature distribution in the
‘refrigerating compartment 5.

25 By the way, although,-iqsthe second embodiment, ﬁhe
temperature detecting elements are arranged in the three

~ spaces 79, 80 and 81, additional temperature detecting

elements can be arranged in the top space 78 and the



the tenperature detecting elenments and the tenperature 10 control can be
done like the first .enbodi nent as shown in Figures 1 through 5. As
expl ai ned, the refrigerator tenperature controlling device of the second
enbodi nent can detect the tenperature at different positions in the 15
refrigerating conpartnent to control the-op®n+ng and cl osi ng operation of

t he danper. by the tenperature control nmeans for controlling the danper unit
so as to'Qdj sutbattom|spadd. 82 . t hin conl edcase, tse sopesithd, ahleclespagat ure
distribution in the entire refrigerating 20 conpartnent can be uniformed
within a certaiGPHerRfe hdthecdampgerarit el ohs réené nby hehe e¢ongeokt or can

be done while effectiigﬂgéca ring.out uniformcooling. In addition, since
the communi cat iPRPRRIc® iR2SHT PRedelected (DighmkecErem the £iveer end of

th for. ing the 25 d it and, th i cating duct_h
the cooled ai r T AL toEr o, Shonenfl 1A 0EnE e EpotBacaR, {Hea By

the shel veg, t capf ed, pi g, produced iQd%LQIg%C@?%i\Aﬁﬂ%‘ﬁff n%g ;ﬂ%hgﬁié‘g

passes through e comruni catTng duct an
through the outdset s quidlnapualys €9, %725l [ 6dlahd gpSEALLCLAE ERRLU!Y
pread the cooled alr 1n the entire refrigerating 5 conpartnent. 9
spaces 78, 79, 80, 81 and 82.
Further, in the seéond embodiment, the ﬁrrangement of
the temperature detecting elements and the temperature
o/ 10 control can be done like the first embodiment as showﬁ in
| Figures 1 through 5.

As explained, the refrigerator temperature
controlling device of the second embodiment can detect
the temperature at different positions in the

15 refrigerating compartment to control the opening and
closing operation of the damper by the temperature
control means for controlling the damper unit so as to
adjsut the blowoff of the cooled air. As a result, fhe
temperature distribution in the entire refrigerating

20 compartment can be uniformed within a certain range and
the temperature control in the refrigerator can be done
while effectively carring out uniform cooling. 1In
addition, since the ‘communicating duct is arranged so as
to connect to the lower end of the cover for covering the

25 damper unit and the communicating duct has the cooled air
outlet formed therein so as to face the spaces divided by

. the shelves, the cooled air produced in the cooling.



CLAI MS: 1. A refrigerator having a tenperature controlling device
conprising: a fan notor for feeding cooled air into a refrigerating 5
conpartment; a danper unit having a danper for controlling bl owff of ‘the
cooled air into the refrigerating conpartment; tenperature detecting

el enents arranged at a plurality of posi@8mnrs in the refrirgerating
conpartnent, and 10 control neans for controlling the danper based on
t enper at ur es cdeamberdpbgsele thewpghattivee cpsmantiicat igigenbrits awl aiss t. carry
out the tenperature control in response to the overall t enperature of the
refri ger ati ngoteowpapf fehntoafhieaspacesalthraual ithe qutledifherature within
the 15 refrigerating conpartnent. 2. The . devi ce accQrding to Jaim1l
wherein the c®HPRSFAREARELYal cABafeL e verldyd & ARRSLRYT &V rramdly
tenperatures detected by the tenperature detecting el enents,, and regards

t he average t%ﬁﬁ%?étﬁps ?°8§e9hélFeﬁﬁeF§FUﬁ§%H¥%Ek? Y%A ati ng
conpartment sgQ_as tﬁ cagry out the tenperature control in the refrigerating
- conpartnent. SompathReH&vi ce according to Claim1l, wherein the control

means opens the danper and continuously drives the fan notor when the
tenperature detected by one of the tenperature 25 detecting elenents is

hi gher than a set tenperature for thé refrigerating conpartnent by nore
than a predeterm ned upper allowabl e deviation; and wherein the control
means has a node of closing the danper when the tenperature detected by one
of the tenperature detecting elenents is |lower than a 30 set tenperature
by nore then a predeterm ned | ower allowable deviation, this node being
dom nant over a node of opening the danper which is done when the
tenperature in the : o -

L;;



&

refrigerating conpartnent is higher than the set tenperature by the

pr edet er mi ned upper. al l,owabl e devi ati on. 35 4. A refrigerator

control ling device conprising: a danper unit having a danper for
controlling blowff of cooled air into a sgfrigerating conpartnent,
partitions for dividing the inside of the refrigerating 30 conpart nent
into a plurality of spaces,, a communicating duct having an inlet facing
~the danpﬁ\,argm_;ng outlets. forned at positions in the refrlgeratlon

conpart ment; 5 N el enents, arranged ural | ty

of positions T the e ]g‘% M‘ﬁg?r@?ﬁpeﬁ?ﬁur&%rﬁ% '??’(te]a’rﬂé)

control ling. tdmllma’rg)mgbased on the tenperatures detected by the -

tenperature detegt Eﬁﬂ ﬁb%@%“}t%rs%eéﬁlh E%rﬂé %fn-t;{ At 3P Pedh ! @%r%@ltﬁ{r?g
e refr onpar

in response to 10 the overal [ tenperatudre in |gerat|ng
and. any 2 oCAmParimeRtons in tenperature W|th|n “the refrigerating

conmpartnent. 5. a dzﬂgerdameehaesﬁgrahdmnpé@ £ @dﬂthzﬂon Widwolf &
ot S o e chid o eRAGReSRed i ebpaseaealica sy e
partitions. 6. teﬁberéftunee detewrtding éberéntsn drrahgedi att he plaradrityni t
o PSS g L i R PSRBT |
comuni cak@ ng du@Phgﬂfoéosmﬁﬁ@ﬁs feraceontradlinderther aamper thased on
partitions. temperatures detected by the temperature detecting elements
so as to carry out the temperature control in response to
N - the overall temperature of the refrigerating compartment,
.and - any local - variations in temperature within the
15 refrigerating compartment. _
2. The device according to Claim 1 wherein the control
‘means calculates an average temperature of the temperatures
* detected by the temperature detecting elements, and regards
the average temperature. as the temperature in. the
20 refrigerating compartment so as to carry out the temperature
control in the refrigerating compartment. |
3.° The device according to Claim 1, wherein the control
- means opens the damper and continuously drives the fan motor
* .when the temperature detected by one of the temperature
25 -detecting elements is higher than a set temperature for the
.refrigerating compartment by more than a predetermined upper
allowable deviation; and wherein the control means has a
- mode of closing the damper when the temperature detected by
-one of the temperature detecting elements is lower than a
30- :set temperature by more then a predetermined lower allowable.
~ deviation, this mode being dominant over a mode of opening
“-.the damper which is. done when the temperature in the
refrigerating compartment is higher than the set temperature
by the predetermined upper allowable deviation. '
- 35 4. A refrigerator controlling device comprising:
' a damper unit having a damper for controlling blowoff of
" . cooled air into a refrigerating compartment,
partitions for dividing the inside of the refrigerating

* 4 L L] S *




8. The device according to Caim4 wherein the control neans conpares
the tenperatures detected by the tenperature 25 detecting elenents with a
set tenperature so as to control the opening &nd closing operation of the
danper in the danper unit. 9. The devgge according to Caim8 wherein

t he opening and cl osi ng operation control of the danper by the control 30
means is‘carried out so that a representative value is chosen based.qn the
t enper at ur ecompartimethtbyirite 4 epperality detspaceg,el enents, the

representative ya . [ tQ t . set__t arure e anper i s
opened when t_h% Jﬁﬁ‘g’r’"{ég'é‘%% gl?' \?2%\}15% gﬁlﬁgﬁﬁrfﬁé{ﬁ %ﬁglg& Tt?"(? Gk e,
the 35 danpand hayisgedutiets fomes ade posiibions e tieurefirdigexadridrhan

the set tengg@al*rtgne,ﬁpp_if the tenperature detected by one of the
tenperature defecting elements is out of a predeterm ned range with respect

to the s& tenpkfBPaFature;datqctin elengntyrarsangedgatadd Plapadidty t he
danper is det positibnmshl e t hefftgecatingecapapartment) @hd s out of the

oo o 1°C SURELE} Ul o LEERRBEFALNS il it CHEHEL YT o °

wherei n t htempersdnntes idetectaed hddhen tampey ather al dedeichdne miemsntses i s

a temperat kg g 66) elality 0BGt M AL CoOREECLT 20 HeBiRAlsn W N

i s chosen as a represen i ve tenperat detecting ele
t enper ath®r ethe qtexalhgtemperatyre) in thecrabyigeratdsadiasynar tmentm 9
wherein val ﬁ?xd)btéﬁiledlbbiawemi%&ﬂd?& teimer@éﬂﬁéﬁaﬁﬁi'éctﬁdthﬁ?{n_ e

t enper at ures . .
P refrigerating compartment. .

5. The : device according to Claim 4, wherein the A

temperature detecting elements are arranged so:that there
15 are one or more temperature detecting -eiements- in each of
the spaces divided by the partitions. ' '
6. The device according to Claim 4, wherein the damper
unit is placed at an upper rear portion in the refrigerating
compartment.. .
20 7. "The device according to Claim 4 wh_érein the outlets
are formed in the communicating duct. at i?ositions adjacent
- the undersurfaces of the partitions.
. 8. The device according to Claim 4 wherein the control
means compares the temperatures detected by the temperature
25 detecting elements with a set temperature so as to. control
the opening and closing operation of the damper in the
damper unit. , . o o
9. The device according to Claim 8 wherein the opening
and closing operation control of the damper by the control
30 means 'is carried out so that -a: .;epresentatiye value is
chosen based on the temperai:ures detected by the temperature
detecting elements, the representative value is compared to
the set temperature, ‘the d}mpe':f.'." As '6pened when the
representative value is highe'r-than the set temperature, the
35 dampér- is closed when the representative . temperature is
. lower than the set temperature, and if the : temperature
detected by one of the temperature detecting elements is out
of a predetermined range with respect to the set temperature
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Yetect | ng elements is determ ned as the representative value. 15 12. The
devi ce according to, daim9 wherein the operation of opening and cl osi ng

{'the danper which is done, irrespective of the representative value and the
set tenperature, when one of .the tenperatsies detected by the tenperature
det ectling el enents i's out of the predeterm ned 20 tenperature range with

respect to the set tenperature is carried out so that the damper is closed
when t he Iowe:shte t epearatior aobngopémingt eandd ctopingt uthe | dampesr tilsan
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detecting elements which is chosen as a representative
temperature detectlng element among the temperature
10 detecting elements.
11. The device according to Claim 9 wherein value obtained
_ by averaging the temperatures detected from the temperatures
N\, detecting elements is determined as the representative

' value. '

i5 12. The device according to 01aiﬁ 9 wherein the operation
of opening and closing the damper which is done,
irrespective of the representative value and the set
temperature, when one of the temperatures detected by the
temperature detecting elements is out of the predetermined

20 temperature range with respect to the set temperature is
carried out so that the damper is closed when the lowest
temperature'ameng the detected temperatures is lower than
the set temperature by more than the predetermlned lower
allowable temperature deviation.

25 13. The device according to Claim 9, wherein the operation
of opening and closing the damper which is done,
irrespective of the representative value and .the set
temperature, when the temperature detected by one of the
temperature detecting elements is out of the predetermined

30 range with respect to the set temperature is carried out so
that the damper is opened when the highest temperature among
the detected temperatures is higher than the set temperature
by more than the predetermineqsupper allowable deviation.
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