2180962 CONTROLLI NG DEVI CE FOR A REFRI GERATCR -2- BACKGROUND OF THE

| NVENTI ON This invention relates to a controlling device for a refrigerator
of~t'he type wherein a danper is opened and cl osed to quickly refrlgerate a,
refrigerating chamber of 5 the refrigerator. A typical one of /
conventi onal controlllng devices for a refrigerator includes a refrlgerator
body in which a plurality of chanbers including a freezing chn%gfgre 09
refrigerating chanber and a vegetabl e chanb:giare formed 10 N
partitioning the Inside of the refrigerator with the refrigerating chanper
| ocat ed bel ow the freezing chanber and abov he veget abl e chanber.
conpresscr is located at a | ower portion of the body. A cooler is |ofat
inthe interior of the freezing chanber and a blower is |ocated 15
the cooler and connected to be driven -v an electric nmotor. An air dour
‘extends fromthe rear of the cooler to the refrigerating chanber, and\a
thermal danper of the gas type including a body and a baffle is locate
near a blowcut por of the ai-r course to the refrigerating 20- chanber
I n operation, while the conrpressor is operating, also the blower is
rotating so that cooling air having passed through the cooler is bl own out
directly into the freezi-- chanber and also irnto the air course. in'this
instance, if :

CONTROLLING DEVICE FOR A REFRIGZRATOR



tenperature within the refrigerating chanber is hiher than a
| evel, then the thermal danper will detect it and open the ba' ffle

-\l arge amount of cooling air to blow out into the refrigerating:--
ool within the refrigerating chanber. On the contrary, if theiy:
atjure within the refrigerating chanber is lower th.an the preset
1e-phaffle of the danper is controlled to be a little closed to
decreasg™ anount of cooling air to be blown out into the refrigerating
chamber. Tn such a 5 controlling manner, the tenperature within the
refrigerating chanber is held to the preset tenperature. Such a
conventional controlling devi g§diircinpebEl 88 ERVATHASN descri bed above has
vari ous problens: since the amoonmt—of—Ttoofing alt _brown into the
refrigerating chanber 10 is regulated to control the tenperature within
the refrice- ratingrshenirerenteivan xwhenea lkar gecanbuel Lixfg faeod des for
additionally SLored | 0l ddle dLMAUA! UecOIADET caddie: TE IdBRil A Speed

nc

cannct be raised as I's s and he preset condition of the danper
nmust be change@leseé 9. QEFCK#%N%Q?WHQ§'P§FrPgé?af+%§r§rk&§iCQﬁﬂﬁ§VeF‘ in
order -tosraisenkheetreigéfetari ng speed, the thernal danper mnmust be set to
"stong", but if the thermal damrer is le-ft set to "strong", food stored in
the refrigerator will becone frozen, and therefore, the thermal danper nmust
be re-set to its noRntYPHRl Qam@h iCOMVAREEPNAL RARLERELIL R GSEEES §OF
"strong". SUMVARY¥e€FidébatdVE¥dIQMes a refrigerator body in which a

plurality of chambers including a freezing champer, a

refrigerating chamber and a vegetable charmber are formed
10 py partitioning the inside of the refrigerator with the

refrigerating crhamber located below the freezing chamber

and above the vegetable chamber. A compresscr is located

at a lower portion of the body. A cooler is locazed in

the interior of +the £freezing chamber and a blower is located -
15 above the cooler and connected to be driven bv an slesctric

motor. An air course extends Zrom the rear ol the coolar

+to the refrigerating chamber, and a thermal damper oI the
gas type including a boav and a baffle is locatedé nsar a
blow-cut port of the air course to the refrigerating
20 chamber.

In operation, while the compresscr is operating, alsc -

the blower is rotating so that cocling air having passed
through the cooler is blown out directly into the Z
chamber and also intc the air course. In this instance, i=Z
25 the temperature within the reifrigerating chamber is higher
than a preset level, then the thermal damper will detact

it and open the baffle to allow a large amount ©I cO
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‘air to blow out into the refrigerating chamber t

within the refrigerating chamber. On the contrary, 1I z<he -

~



It is an object of the presen.t invention to provide a controlllng devi ce
for a refrigerator wherein, when a |arge anount of food is additionally/"

red into a refrige- 25 rating chanber, the food can be cool ed rapi
HV?a sinple operation. It is another object of the invention to prov1
controlling device for a refrigerator wreBern a | arge anount -4:.
can be cooled rapidly and after it has been cooled, it can be nalntalne_
automatically at an optimumtenperature. It is a further object of theg~- ©
i nvention to provide a controlling device for a refrigerator which = '

elimnates a bad influence of a change of the tenperature of the externa
air on storeddea@draButbewi i OHAQEri ?@Qawh@gcﬁ&n&ne .%SI%QIevO -..Ehe

_pr esent i nvent_ Lan

erator of t

rol]i dev
“wherein a danmpéf FES SBg %ﬁv i %%} ég‘ e 8t ?‘8 %nmﬁncod‘ftr? pﬁfly "8f
cooling air t der agdli atde t hkoseshper Aepreanet bha BMQumtﬁqﬁguxﬂnm@ edmprbses a

-qui ck refrigefygt b@BwﬁV‘bEChln@@Q:@ 1|gb?gt%3n§‘"9\t?§é*abl & LucGSRONse to

-operation of the switch for conpul sori |

oweriln reset tenperature

within tRe r eFPP@réPé%ngt’Ba'b"é?‘?'or“rﬂeql}leé‘l?eFéFPFﬁe‘f’at‘HFg &SR eortiRE

refrigerator,

chambecons riéld ngp rgwen priesear pemperaguxiet ecting neans for

detecting that the nunber of opening and cI05|ng nDtlons of sai d danper
reaches a predeterm ned number during
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the refrigerating spe

Such a conventional controlling device fo~ a refrige-
rator as described above has various problems: since the
amount of cooling air blown into the refrigerating chamber
is regulated to control the temperature within the refrice-

rating chamber, even when a large amount of food is
additionally stored into the refricerating chamber, the

refrigeratin speed cannct ‘be raised as it is and hence the

"
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g
ti e damper must be changed over o

ﬂ

preset condi
e

frigerating speed; however, in order =c raise

raise the

Q
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d, the thermal damper nmus: be se:z iC
"strong", but if the thermal damper is '

fcod stored in the refrigerator will become £rozen, and
therefore, the thermal damper must be re-set %0 iis normal

condition after it has been once set to "s:trong". -

SUMMARY OF TH: EJVENTION

It is an object of the present inventicn £o srovide
a controlling device for a refrigerator wherein, when a

large amount of food is acdlulona‘-

Al<

s
rating chamber, the focé can be cooied rapidly by 2 simp

operation.

It is another object of the invention to provide a

"controlling device for a refrigerator wherein a large amcunc



refrifgerat pr

Si nce t e Ui ¢k refrigeration switch is provi ded, when a |arge anmpunt of
food \ t O in the refrigerator, the danper is controlled automatically
by op at gn pf the switch so that quick refsgri-gerating operation of the

: is perforned to cool the stored food quickly. -5- -Thus,
since quick refrigerating operation is performed conpul sorily in response
to operation ofoft Hoafilicdn ried regeled i papsdiycandeaébeshen aababgenannunt of

food i's stored dabidie, T TPl stk SheReLOLBRERS LOT1608 DR RS Rth DY

a sinple. operatlon resul tin ovenment "I nopera m
According to at@mMRETratdiRet of the invention, a controlllng deV|ce for a -
refrigerator of the type wherein cooling air cooled by a cooler is blasted
into a refrigerating chanber

bl o and_a s ,opened. and osed
to regulate the anodiht 0¥ %u#u¥%Qﬁfeﬁg§%?B ?ﬁetEEPEP§8P§PP t@h&ﬁﬁ@?4
response to a tcaommarciilirey WWéviae tHerraf refeigéragochatiieh ed imimatds tahe |

terperature wi bl (0 Jesldd 96F A | A0 CHETRET 1 BREESEl CRTRY Ay o

corrprl Ses a qulc gera an exter na all’ tenper at ure
detector for dex&sungg antIErQIEr%Mwedofooﬂeln the refrlgerator

~ According to one aspect'of“the présent invention, a

controlling device for a réfrigérator'of the type wherein

- a damper is opened or closed to control the amount of

- supply of cooling air to regulaté the temperéture within
the refrigerator comprises a quCk refrlgeratlon switch,

- and controlling means operable in response to operation
of the switch for compulsorily lowering a preset
temperature within the refrigerator to perform quick
fefrigerating operation of the refrigerator, said
controlling means incorporating detecting means for
detecting that the number of opening and closing motions
of said damper reaches a predetermined number during
quick refrigerating operation of said refrigerator, said
controlling means being operable to stop the quick
refrigerating operation of said refrigerator in response
to a detection signal from said detecting means.

Since the quick refrigeration switch is provided,
‘when a 1arge amount of food is stored in the
refrigerator, the damper is controlled automatlcally by
operation of the switch so that quick. refrigerating
operation of the refrigerator is performed to cool the
stored food quickly.

v
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external air, a preset tenperature |owering neans operable in response to.
operation of the quick refrigeration switch for. |owering the preset
tEﬁperature for the refrigerating chanber in response to an output of
exrernal air tenperature detector, means for detecting that either 1hel A
nunber of opening and cl osing nDtions of the danper reaches a predete m
val ue or the-duration of the quick refrigefati ng operation reaches a -
predeterm ned tine during quick refrigerating operation of the refrigeatg
‘started in response t0 |lower of the preset tenperature, and a quick
refrigeration stopfhug,msdmseoirial eeir igaraming teperafeieeti®n signa

~fromthe det eghir&arm%an%oi@ul%\ﬁ' 1901130 AbddiEd U '&ébf&tﬁéﬁpof hegngui ck
refrigerating opeﬁat n of "'the refrigerator. Thus, he qui ck

rtefrigerati ond efLigesation Gl e &iten HHRN a% ul-%rg%raﬁ‘ﬂ‘ént of
‘refrigeratingfob&nhsrst@redIummﬂhainéfﬂfgéxuﬁﬁricq&némnﬁefﬁigéEaﬂiohhe

external air Egn glésgf%!él q:léd '?Wrel gesr at IlgegroaRD tljcé)fghbié?éu %rigerat or to

lower the tenperature W hen if
predetern1nedlmpqawﬁmﬂaﬁtsnan@enabniﬂtyupﬁrﬂhensxﬂtewfrlgerat|ng
operation, the quick refrigerating operation of the refrigerator is

st opped. Thus, after starting the quick refrlgeratlng operation
According to another aspect of the invention, a

controlling device for a refrigerator of the type wherein
cooling air cooled by a cooler is blasted into a

o refrigerating chamber by a blower and a damper is opened
and closed to regulate the amount of air blasted into the
refrigerating chamber in response to a temperature within
the refrigerating chamber to control the temperature
within the refrigerating chamber to a preset temperature
compriseé a quick refrigeration switch, an external air
temperature detector for detecting a temperature of the
external air, a preset temperature lowering means '

operable in response to operation of the quick _
refrigeration switch for lowering the preset temperature
for the refrigerating chamber in response to an output of
the external air temperature detector, means for
detecting that either the number of opening and closing
motions of the damper reaches a predetermined value or
the duration of the quick refrigerating operation reaches
2 predetermined time during quick refrigerating operation
of the refrigerator started in response to lower of the
~ preset temperature, and a quick refrigeration stopping
. - means operable in response to a detection signal from the
detecting means for developing an instruction to stop the
* quick refrigerating operation of the refrigerator.

Thus, if the quick refrigeration switch is operated,
the preset temperature for the refrigerating chamber is



the quick refrigerating operation of the refrigerator is stopped either
when #he nunber of opening and cl osing notions reaches a predeterm ned
fixgd wal ue or when the tine of the 5 qui ck refrigerating operation

regchegd a\predeternined fixed time during the quick refrigerating
oper&{\dn.\ Accordi ngly, even when a large anount of food is additionally
stored\Its{q the refrigerating chanber, t hdzf aod can be cool ed rapi dly, and
t ha ¥t gol i ng when t he external air tenpera- 10 ture is too | ow can be

pr ent &d. /BRI EF DESCRI PTI ON OF THE DRAW NG Fi g. 1 is a block diagram
showi e enpewlé reat inf rasponkeokbi aatémpiecmtf\me of refe igetrettroal aztor di ng

ofrigerator t9 GRER ERacKoReFsieRstang aPoERI BF i ho i vention i

appl i ed; Fig.réfrigeratoruto dpwgrathel tespesaiture wittein ttk®nstruction of
the control | 'Pgtf:f’ﬁ‘éfgti’é?':bhgﬂnberzo?rld then fifd prhdetdbliék di agramo- a

m cr oconput er owchart |Ilustrat|n an entire -fl ow
of operatlonsr%ﬁu¥ﬁ%mﬁbﬁﬁrBFPkHStdQVFéénghHg$u¥P BRfLigerating s are
flowcharts s ﬂﬂtﬂ@ﬁal tﬁeo&uécke&ae&a@uﬁalwtogéﬂamn nof othei . e, an

i -nput judgi nper outputting routi..ne of Fig. 3,

ne
" respectiveE?E %ﬁﬁr?$ar §s|§ Q&\ ‘ical sectional view showing a typical



one of conventional controlling devices for a refrigerator. DESCRI PTI ON OF
THE PREFERRED EMBODI . MENT 5 At first, a typical one of conventi \
control | i ng devices for a refrigerator is described with reference to
9. %A refrigerator shown includes a refrigerator body 1 in which a
plurality of storage chanbers including a freezing chanber 2, a
refrigerating chanber 3 and a vegetable 10. chanber 4 are fornmed by 1
partitioning the inside thereof. A conpressor 5 for conpressing a cool|
mediu=. is locat-ed at a | ower portion-of the refrigerator bodv I, and
cooler 6 is located in a cooler chamDer Dart-tioned in the in-terr of the
freezing chanber 2. Thishl efieer7startiocattde aeded rhériferationd erypeiaaticn
connected to b i by.ap; ' e af i Lo £O | ow cut
duct 9 for sup%ry%r r_?\g(ﬁ%(}){q ieﬁ?lglé?g%%?%cﬁﬁr?e}ta%elfo% ger é{l?n{ée‘cha#%er%r tea'xs?e_nds
f* oro the rear TORRKE CdSheF ¥hed IR WS EOTaPPRYLBAaRBErCLAS 1ngm mptdons
t herma' danper ddacihlest hepgaletypeifead fiogid atalng dvhewherniiss a-ime @ 2CGhe

wthin the_refrj ati_ng. 3.1 t - = i_pord. of. the
air course’9 tod% :rgf Igll g?gt@%g c%éaér%éeé}%g’ %?%g‘g% hgr ﬁﬁ?g%\%err%}ésf“e% %lrfc Cudes
a body ' Oa and Hmgafurdngoshe NgW ChrF SHTERGREANSoPPET 8BHPR ol | ASRPIFEVASEY + or
2S  a refrigenairoiwhaacar depget amodhe ¢Ff xRl isi adadtionally |3 cdred
described In dShfld ofe' BetRLELencrd il | 8 Boofllhisl cdores -
refrigerator to which. a ccntrollTng device according to the Tnvention
is applied w | |rariddascrPBelhdft PVeRgeqdmne whenrithe extepny] Rip tenmesidance
numerals 40 ture is too low can be prevented. -

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a block diagram showing an embodiment cof
a controlling device for a refrigerator according <o the

present invention;

15 Fig. 2 is a cross sectional view ¢ a refrigerazocr
tc which the controlling device according to the invention
is applieé;
Fig. 3 is a ecircuit diagram illustrating a circuiz
censtruction of the controlling device of Fig. 1;

20 Fig. 4 is a block diagram o2 a microcomputer cf Figz. 3;

Fig. 5 1s a flowchar: illustrating an enti

T
operations of the controiling device of Fig. 1;

Figs. 6, 7 and 8 are flowcharts showing detail
a temperature input taking in routine, an input

i
B 25 routine and a damper outputiing routine oi Fig.



1 to.9 denote like or equivalent parts to those of the conventional device

descri bed above with reference to Fig. 5 9. A refrigerator shown in

Fig.,2 includes a refrigerator body 1 in which a freezing chanber 2, a .

r ef picger ati ng chanber 3 and a vegetabl e cha%ﬁer 4 are formed with the NS
rigerating chanber 3 | ocated bel ow t he freezing chanber 2 and above the ™

vgget aRNe chanber 4. A conpressor 5 is located at a 10 | ower portion of

freziy g Jchamber 2. A fan 7 is |ocated above the cooler 6 and connected to-
i by an electric notor 8 A blow out duct or air course 9 extends
downward-| v roespediivelhe ax@l er 6. An electrica- 15 |v driven danper

21 having a baffle 21a is located in an opposing relationship at a bl ow out

port of the air course 9 to the refrigerating chanber 3 and is nounted for
openi -nc and cl osi fg-$overdn® VETALLEY SAEtEARRY rinv hosdge of typotabg ai- - .
thereby. A reéneégef addmgniianadr co@rPelaiaseddPicedHACOrkEigHehL8s .
therm stor for detecting a tenperature within the refrigerating chanber 3

is located near nhe danper 21. A controlling device 22 i's accommpdated in -
a- upper rear portion ofCESKRIF af DRERE RRE Dy FYSORIMBYEr at i on panel

23 is nounted on a door 24 for the :reezinc.25 chanber 2. The operation
panel 23 has there .cui,ck refri.geration switch 12 a _quick refrigeration

d isplay Tamp 18 cgﬁbggé%tdfaa%V?é%FieﬂP?t?h.EFQﬁ?ﬁﬁ%QﬂaltGﬁétFP%;é?gand a

vari abl e resi sievicss (for gereifmgoeratapetatdescrided Ivd thefreifgeratiengo

chanber 3. 30 rig. 9. RefrRikiigarBe¥rt Sh&WA- ide MU d 32 LACK cdlagrap

show ng generai‘ﬁgqﬁ$ructlog of .an entire contraqll evi Ce for :

ich a plurality of storage ¢ aégg%s including a ot

“reezing chamber 2, a refrigerating chamber 3 and a vegetable
10. chamber 4 are formed by partitioning the inside thereof.

A compressor 5 for compressing a cooling mediunm is located

at a lower portion-of the refrigerator bodv i, and a cooler

6 is located in a cooler chamber parti<icned in “he in=erigr.

of the £freezing chamber 2. A blower 7 is located above <he
15 cooler 6 and connected to be driven by an el '
8. An air course or blow-cut duct 9 for supplying cocoling
air into the refrigerating chamber 3 extends from the rear
of the cooler 6 to the refrigerating chamber 2, and a thermal
dampef 10 of the gas type for regulating :the temperature

20 within the refrigerating chamber 3 is located near a -iow-
a

[0}
h
{

out port of the air course 9 to the r
3. The thermal damper 10 includes a body 10a and a basfie
10b.

25 a refrigerator according to the present invention will be
described in detail with reference %o Figs. 1 *o 8. . .

At first, a refrigerator to which a ccnirolling device s



a refrigerator. The controlling device includes the quick refrigeration
switch 12, an external air tenperature detector 13 and the.-refrigerati
chanber tenperature detector 14. I.n response to a signal received fromfhe
5 %t er nal tenperature detector 13, a presetgtenperature for the
refrigerating chamber 3 is lowered by a presgt tenperature | owering ne
15 whi ch receives an output of the quick refrigeration switch 12, and
danper 21 is opened or closed by nmeans of a danper relay driving circuiN .
17 in response to outputs of the preset tenperature |owering neans 15 ant
the refrigerati g %da‘nber t enper.at ur e, det ect or Jcﬁdund I gont_rol of
control | ing neafSSPE 1 Ght I ipKENEinDet Rt RARY FrFSé?Ei?%@
chanber 3 to a vitls rtefimremuecset Fiignper at InefiS A rafecesky, nam€ualk 15
refrigeration dist%ayed%{mel%ﬂé bkl equi¥eled 0%, ¢hogRePENG, AN

¢l osing notions of th reaches a predet erm ned val ue, qui ck,
refriceration s??&ﬁﬁqﬁfQﬁﬁﬁugefgcﬁsaﬁéﬁﬂé?%% PBf& U F8f€F8§§etﬁ% HeFper
21 by way & thesdanperefrilgetatioirvishgwai tauFigl72 mmldesdasréamd;emt&) 18

i s extingui shelolb %Ff,er &4 Q&;%%Wat QrEb gce . .132 a CI %gigegggg ngﬁp‘{,

el ectric circu The controll |ng ont ro
devi ce 22 incl udlednh &iEIEIERI6 € aEBemh?c?F?rFQFHQ¢ WHGPU&Eg éetéﬁﬁ?%ﬂt-ng
processi ng uni tcH&AEr ZBA,ocz&edabﬁmawrthGﬁ:em-lgﬁmnarmlelrcm and6&bawne an
out-u_ clrcui | gck i IsC .; ppgcted, so the
i nput circuit Zé@aréggs %ﬂﬁ ui (?E nBe P ¥ er‘gtﬁz}ltgntl scgoéis ggrggr%geratl ng
chanber ten%era}qwqgsggqﬁqﬂ? @§r¢§5|§e rlcerator body 1 and a cooler 6

N located in the interior of the £reezing chamber 2. i fan

7 is located above the cooler 6 and connected to be driven
by an electric motor 8. A blow-out duct or air course §
extends downwardly Zrom behind the cooler 6. An electricali-
15 ly driven damper 21 having a baZfle 2la is located in an
opposing relaticnshir at a blow-out pert of the air course
9 to the refrigerating ch \amber 3 and is mounted Zor opanin
'.and closing movement to allow and interrupt passage oI
cooling air thereby. A refrigeraiting chamber femperacu:

H
o

20 detector l4 such as a thermistor for detecting a temperature
within the refrigerating chamber 3 is located near the
damper 21. A controlling device 22 is accommodated in an
upper rear portion of the refrigerator body'l, and an
operation panel 23 is mounted on a door 24 for the ZIreezing

25 chamber 2. The operation panel 23 has thereson z guick
refrigeration switch 12, a quick refrigeraticon display
lamp 18 composed of a light emitting diocde or the lixe,

and a variable resistor 23 for setting a temperaturs for
the refrigerating chamber 3.

30 Referring now to Fig. 1 which is a block

(o)
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iagram shewi

2
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2vice [oh

. general construction of an entire controlling



resistor 25, the refrigerating chanber tenperature detector 30 14, the
‘Extexnal air:tenperature detector 13, and es istors 27 to 29. Meanwhile,
cted to the ouzzut cu - 260D are the danper relay driving circuit
y\conpressor -relay driving circuit 30 gnd the display lanp 18 via a
limting resistor 31. The resistors 27 to 29 are vol tage dividing
ors for the variable resistor 25, the ; refrigerating chanber
ature detector 14 and the external tenperature detector 13,
. ctively, and are provided for taking a refrigerating chanmber preset
tenpera- ture, a refrigerating chanber tenperature and an external air
tenper at ur e i at pefhbgdlHBCONTHee lcoR@rolliehe d&eidd mdirided sdlel guick
t enperature dg 8! ' 13. s itte ,.tg '5'5% { 29 MR, be .o tted and the
resistor 27 ma% %ie&éc%én%edc’% esgma{:tcthaﬁ' én grér%p’%'é‘ f?_? o‘%n‘lf he ‘vnae%iaa‘b € resistor 25
to an end of fRkeetar skbrangB thensedrigehrthRd r SRIMRRT heaMRE I ATISer
tenperature d?é@é%@ér 1ty . A_ﬁprf}ys@%%% kel aysﬁgnaﬁ'fé&mrédetilrb% %%e-t he
conpressor_relay driving .circuit . ’\é\h ?e conpressqr. relay 32 is
energi rod.? o TOEAIEY Inaratise A9tel8Ra Th BT T ST SHIAC power
source 33 to Bersthe |fefrigenatd ngorbrabetr 35iantbwerediynvgr pEesksanwhi l e, a
danmper rel ay 3dmpsr£ONRECiRbrting hRataNRer whetRYrébd Midtd a4 louitiphit28£17, and
when t he darrpel[1 r.el% 34.js ener.gl zedw.g goggaot $4t_§‘t ereof ig closed to
al | ow power . oFPEhE 4 IEFH-CE 8V 5B SupPtT Ut FFRE ddipeP 21. Now,
oper ati on of _@henedrtmmmedd@ycmiem abogedaimpdr e ldas cilydaigwetbicuit
referenceid o fhoyghaddpchsd td dutputkOo8 the preset temperature |
'lowering means 15 and the refrigerating chamber temperature b
detector 14 under contrcl of a controlling means.lé o
control the temperature of the refrigerating chamber 3 %o
_ a thus lcwer'preSet_temperaturé. Simultaneously, a guick
15 refrigeration display lamp 18 is lit. When the number
' of opening and closing motions ¢f the damper rsaches a
predetermined value, a quick refriceration stopping means
19 is rendered operativé to close the damper 21 by way of
the damper relay driviang circuit 17 and the displav lamp

20 18 is extinguishedﬁ

Referring now to Fig. 3 which is a cir

0of an electric circuit of the controlling device of Ti
1, the controlling'device 22 includes a mic

which in turn iné;udes a central processing uwnit (CPU) 26a,

25 a memory'ZSB, an input circuit 26C and an output circuis

'260, as shown in a block diagram oI Fig. 4. Connecteéd =o

' the input circuit 26C are the quick ref:igératicn switch
12, the refrigerating chamber témperature settingZGariable
resistor 25, the refrigerating chamber temperature detector

1

O
o
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t

30 14, the external air temperature dete

-
27 to 29. Meanwhile, connected *o th
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25 which illustrate a programstored in the nmenory 263 oz the
m croconputer 26. Referring first to Fig. 5 showng an entire genera
of .steps of operation of the controlling device, the programincludes/a
step” 100 which is executed only after the nb]\/\er source 33 has been t
on, and at 30 this step 100, the m croconputer 26 is initlallized.

Follomﬁng steps 200 to 600 forma main |oop which is usually pass d y
during operation of the controlling device. At step 200, digital inp
such as an input fromthe quick refrlgeratlon swtch 2 are taken in,

step 300, anal t efpi
temgerat ure de?%c% (r){."lr?1lé ?a%ki%p gé%ér?pa f%li r {pel%grlgt E?ég% ?ér!él%g%& the
variabl e resi stSLVIGGCArEakEn3) nted tHhe fidndasnparer L gvia (herEantst ep

400, the input Sliarieingdgedic8oACSD! dare ridils tovehbiznpit 2dlade Itk Rfe St ep
200 a0 pur Pl i IGcI9MRE kB, Fofl SRl Ut dp1 e LLEE LU s Aehd o7 €D

600, various tier cessings are suc broceSS|ngs
the process Jeﬂﬁﬁﬁﬁ#gﬂ§a§ﬂéﬁ Ebémb¢Eﬁtﬁmﬂﬁﬁ?HQ?enéﬁﬁﬁﬁﬁé*tb4F#QF enhi ch

shows det ails céxﬁdﬁaue%aﬁpatuﬁeré NPateddd N3, &eepeeeiv@nysc%@faxt&e f1ow
chart of FIg S odibe@okCUREE AL UL 4Ry Lgeéaaéa WA0chBnd2: QP | 0,300, at

first a voltag Al ed to the re era ure detector
14 is read in aﬁt}'q}ataer@frﬂ-ﬁérvbw%g@wq}?e t@@@?@ﬁtéﬁel M 3dhe eXGARNE ure

i s taken into Ehﬂﬁfﬁén@%&aﬁ:hﬂg chesbexe tzﬁra&%rc@whee&egsstanhérﬁe adhestep 301.

Then at st e 30l aily a.vollage, ARldd: s b9 Ligevel) e Jadaly

- 29 may be omitted and the resistor 27 may be connected at

an end remote from the variable resistor 25 to an ené of
the resistor 28 remote from the refrigerating chamber
- temperature detector l4. A compresscor relay 32 is connected
"15 to the compressor relay driving circuit 30. When the
compressor relay 32 is energized, a contact 32a thereol :s .
clcsed to allow power of an AC power source 33 €0 be suppiied
to the compressor 5 and the blower 8. Meanwhile, a damper

'.l. l

y 4

relay 34 is connected to the damper relay driving circu

20 17, and when the damper relay 34 is energized, a contac
34a thereof is closed to allow power of the AC power source
33 to be supplied to the damper 21. '

Now, operation of the embodiment described above will
be described with reference to flowchar:ts of Tigs. 5 to 8
25 which illustrate a program stored in the memory 268 cof the

microcomputer 26. Referring first to ’zﬁ ‘5 showing an
entire general £low of steps of cperation of the controlling
device, the program includes a step 100 which is executed
ohly after the power source 33 has been turned on, and at

30 this step 100, the microcomputer 2§ is initialized.
Tollowing steps 200 to 600 form a main locop which is usuvally



tenperature and data of the preset tenperature is ta.ken into a preset
tenperature register Ts. At step 303, an external' .air tenperature is
si mA ar taken into an air tenperature register Tg. Wiere an influence of.
thel 25 erature of the external air is negligible, zhe stec 303 can be .

omitted.\)Noy, description will begi venef l,brecesm ngs when - he- qui ck .
refyi dn'switch 12 is depressed wwh -;.eren.e to Fig. 7 which shows :
det f t/he input nudgi ng operatio n 30 ' 400 of Fig. 3. In the input
judgN\ng operation 400, it is .. 13 - judged at step 401 whether or not

the ¢ refrigerating switch 12 is depressed, and when it is found that

th tch 12,1 t fI Fl dged at
Step 402, 1 n RASe Ty B dplra® bRIOE Eng QRTINS Hydopl 2 AEOTS

set to "1" atSE%pZers dlgmﬁié- ispuée sHehfaaarFilineny Haomafcher cpmdged as

"L, processi ags:{gblauidid suiech 2pad@3uaen DYDASERLhat led Sop5eCONd .
readlng iIsp Tan at .step.4 UIC refr eratign flag F2 is

ed.
j udged, and V\g ?%e”’f‘?"agf' ﬁfcpsasl‘lnp]‘?s ?’ﬁd@ %&Ft&ﬁg GorERes
refrlgeratzont%NWQEﬁtqm?|@§;ebéeﬁ déprbbsedxc@ﬁnaichnnrﬁ;mm@rekurefrlgeratlng' -
operation so ddedcdr S‘ts‘iﬁmﬁo et RErgEbeK FeEidesy Ald el tARehi2ihsoSBhe

"0" to stop the UICk refrl on an I | anp 18 pr.esen ed as
LED in the drawit ﬁ% ORBH ST \;Oi ﬁ&yv glibe’-iS‘{osqo %‘Felf“&ultév\éﬁﬁ Tudge &
descri ption) 48 &@@dﬂmmh@dsac tpput data, and at step 500, an

output to the damper 21 is @ete:mlned After uhen, at

10 step 600, various timer processings are effected, and after
such proceésings, the process returns to step 200.

Reference is now made to Fig. 6 which shows details of
the temperature input taking in operation 300 0f =he =lcw-
chart of Fig. 5. 1In the temperature input taking in

15 operation 300, at first a Vo¢bag= applied to he'rnf:iger ==
ing chamber temperature detector l4 is read in and éaze o
the voltage value cbnverted into the temperatu:e is taxsan
into a refrigerating chamber temperazure register Ta ax
step 301l. Then at step 302, similarly a

20 <o the variable resistor 18 is converted into a prese:
temperature and data of the preset temperature is taken
into a preset temperature register Ts. At step 303, an
external air temperature is similarlyv <aken into an air [
temperature register Tg. Where an influen*é ¢ the

25 temperature of the external air is negligible, :he'step 3C¢3
can be omitted. |
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Now, description will becgiven 0f
quick refrigeration switch 12 is depre

to Fig. 7 which shows details o

()

h 1
30 400 of Fig. 5. ZIn the input iju



406. On the contrary when the flag .2 is judged as "O', the quick
refrigeration flag F2 is set to "1" to start quick refrigeration at step
407 .and the displav lanp 18 is |it at step 408. 20 Subsequent |y, -t he:
el’seétric damper outputting operation 300 of Fig. 5 will be described in,
detail with refe rence to Fig. 8. In the eligtrlc danper outputting
operati on 500,- I s judged at step 501 whetfer the refrigerator is in :
qui ck refrigeration node, and when it is found that 25 the refrlgerator'f
in the quick refrigeration node (F2= "1"), it is judged at step 503 wheth
or not the external. air tenperature is lower than [err]. Wen the external
air tenperature is Lower than 100C, a preset tenperature Ts is set, at step

504, to a val ueshayed Ay site‘; d@qr%étw@%ﬁ%oé f@;eor;qaek &eapf:é@«ta»brfag Ts,
but on the contrarv VWE% g ext erng é qgeratur i S hlgh t han 10
tthe preset &sT eP§e§§? 'afn (BT 150 FRu0dl BR2F o B

degrees than thla2 pr%smprtee;rspdr,aautma's redwdingy @y avehitiegcEl af I‘helsmxa:’tgmi

air tenperaturead Sg{igfl4od bl &n Eageswpléoo? &rw c%sfeh%rf tehes§te@a >0r 505
can be onmtted. Subse uentl d whet her

506, i1t
electric dé%per he fla ﬁlaﬁsoﬁéﬁ EBnd} iﬁ\%ﬁeHI4QQ CISQBE c%ﬁﬂ??liﬂFeu
preset, and in £kse RYf isn theeeafdadi ju@gecbfas Ha"el erbressilagpefoRllowiatig St ep
507, the tenperatairg cIa st 4 bhRateld) oK. 5\9 Gaeghar réaasniubétract ed

fron1the preset_tenperature Ts a ether or hot _the
difference i s (RER¥I aGran Thegegretter 404' d ‘quick refrigeration flag
F2 is judged, and when the flag F2 is "1", it is judged

~ 10 that the gquick refrigeration switch 12 has been depressed
again during quick refrigerating operation so that at
step 405, the guick refrigeration Zlag T2 is set to "Q0" to
stop the guick refrigeration and the éisplay lamp 18
(represented as LED in the drawing, which will appiyv also

+ 153 in the following descripticon) 18 is extinguished at step

[}
-

-
»
-~

[N)

'406. On the contrary when the flag | is judged as-"0",

to "1" to star:t

@
it

the quick refrigeration flag F2 is s
- gquick refrigeration at step 407 and the displav lamp 18 is
lit at step 408.

20 Subsecuently, the electric damper outputting operation
:00 of Fig. 5 will be described in detail with reiference
LJ' to Fig. 8. 1In the electric damper outputting operation
500, it is judged at step 5301 whether the reirigerator is
ir a quick refrigeration mode, and when it is found that
25 the refrigerator is in the quick refrigeraticn mode (F2=
"l"), it is judged at step 303 whether or not the external
air temperature is lower than 10°C. When the ex:ternal
- : air temperature is lower than 10°C, a preset temperacurs
Ts is set, at step 504, to a value lower by 1.3 degrees :than
30 the preset temperature Ts, but on the contrary when th

>
-

[t}

sec

"

external air temperature is higher than 10°C, the



If the difference is greater than 1 degree, that at step 509, it is judged

whet . the refrigerator is during quick refrigeration, and when it is

f oupd that the re-frie- 15 rator is during quick refrigeration, a counter.

[erfr] i Xxncrenented bv one at step 510. Then, it is judged at steP 511 4

whet heri\t e val ue of the counter C. is ecuyal to 3, a-d when the val ue of )
- . C is 3, F2 is set to 0 at sté% 512 to stop the quick

t he contrary, when It is judged at step 506 that the danper 21 is in a
cl os copdition at present, at step 514, the preset tenperature Ts is
subtracted fromthe rerigerating chanber tenperature Ta and it is judged

whet her the dtémpspiserd SrdrigAtsl tb.%nseén 969! e U VAlye 1%38 b e3 ‘9
difference is reater thaqwﬁiecree an_out gut for openi ng the da lis

devel oped at STEH-B15°83H ?rﬁﬁﬁﬁeremBﬁF EF?%&?%gé?ﬁFenQnopéraPFBﬁeof e .
refrigerator ¢§ Fnﬂfextﬁxnadompui$6mpbyatnrees$xnegiﬂglﬁm&, mperate¢nsoﬁ t he '

qui ck refrigeagdi Ot il e Fa@@fégsnséét gntggf ?ioera Operatlon .

refrigerator been co
i s aut omaPi catty® Eﬁﬁuiﬂq%u}t i PﬁﬁgepnggﬁﬁE%rbgﬁhﬁgécFﬁécoSéFEFFoﬁ*s%ﬁtch
12 is Iocatedlmnamidpqnucdnﬁmaloh blreinpanchgsexh cariditiiog deopradetitasan be

readi |y operajgdyaddNGes Q%nseaﬁeﬂcbsnoaeréﬂ %égt%eaawﬁgeh %6 5%

di splayed, it Is very useful for a user I n case
refrlgeratlon S?ﬁt%ﬂ]’l?’e temperature Ta Wlthln the refri geratlng chamber

3 is substracted from the preset temperature Ts and lt is
10 judged whether or not the difference is greater than 1 _\J
degree.

.If the difference is greater than 1 degree, that at
step 509, it is judged whether the refrigerater is during
guick refrigeration, and when it is founé that the refrige-
15 rator is during quick refrigeration, a counter Cl is
incremented bv one at step 510. Then, it is judged at step
511 whether the value of the counter Cl is equal *o 3, and
when the value ©f the counter Cl is 3, F2 is set *o 0 at
step 512 to stop the quick refrigeration and the display lamp
20 18 is extinguished at step 513. On the contrary, when it
' is judged at step 506 that the damper 21 is in a closeé
condition at present, at step 514, the preset temperature -
Ts is subtracted from the refrigerating chamber temperature
Ta and it is judged whether the difference is greater +han 1
25 degree or not. When the difference is greater than 1l degree,
'~ an output for opening the damper 21 is developed ait step
515.

In this manner, quick refrigerating operation o =he
refrigerator is performed compulsorily in response <o ' -
30 operation of the quick refrigeration switch 12, ané then

after the inside 0f the refrigerazor has been coolied



I's depressed to put the refrigerator into the quick refrigeration node, t}
preset tenperature is re-set to a lower level with a small width (1.5 '
degrees in the enbodi nent) when the external air tenperature is |ower
[8er] and with a greater width (3 degrees in the enbodi nent) when the A
external air tenperature is higher than [eryr]. Thus, the danper 21 is| + }¥!
controlled with fixed differentials (1 dedbees in the enbodi ment). Waen {.ke/
danper 21 is closed three tines, the quick refrigeration node is A
automatical |y cancelled. Accordingly, even if the external air tenperature
is low, over EY&Licdedddbe theBHE MR RFKIRSIPPEERRIPBNLFS
Setrfor .medd It ahzﬁ?hﬁtbnfa(fjlglyed:alﬁbﬁllsédlpging miggiﬁgtaﬁférbet@%aééoahés f _
eterm ned, in e .enbodi nen crihe oye ount i e_n er o
‘openi ng and cPEEFRTHE iS ‘%’f qﬁe‘%g]rﬂ)‘@at% %ogltﬁ’émb\: egg?etgﬁpgggt ure can
be varied rel apendnigo and kdegeing dduer €24 grital cam rbé enpad bl wr eperataddi tion
the control I el A L | 0o the rat of qujck
refrigerati orrlr%ég ?%g'lti%%nsgnstltr{w%r ne;h;a;udl:glfeﬁf&&quér}g %@ % % ?‘%%g?hrjégc%%s a preset
tinme, the quréRSPéﬁﬂﬁéeréﬁidﬁiﬁﬁﬁﬁukﬁﬁéhkiﬁm@ Ppreser.tinme of the tiner is
varied in response to the external air tenperature. CLAI M5 1. A
controlling device_for. a refri

erator, of the t wherei n a danpe
opened or. cl osed t &Y 5#@Fbl1@h%§ﬁﬁnﬁhe(ﬁu%§$p¥$§5¥g%5%F+ﬂﬁ §Y§EFB }ggulate

t he is depressed to put the refrigerator into the quick
refrigeration mode, the preset temperature is re-set to a
- lower level with a small width (1.5 degrees in the

embodiment) when the external air temperature is lower
than 10°C and with a greater width (3 degrees in the
embodiment) when the external air temperature is higher
. than 10°C. Thus, the damper 21 is controlled with fixed
differentials (+1 degrees in the embodiment)._ When the
- damper 21 is closed three times, the quick refrigeration
mode is automatically cancelled. Accordingly, even if
the external air temperature is low, over cooling can be
prevented when quick refrigeration is performed.

B It is to be noted that stbpping of quick
refrigeration is determined; in the embodiment described
above, by counting the number of opening and closing
motions of the damper 21 and the preset temperature can

be varied relative to a change of the external air
temperature. 1In addition the control may include a timer
for measuring the duration of quick refrigeration so that
when the measuring time by the timer reaches a preset
time, the quick refrigeration is ended and the preset
time of the timer is varied in response to the external
air temperature.



tenperatur__mLLth—sa+d—fe+TTgerator conprising: a quick refrigeration
: and controll gﬂ!aﬁg s operabl e in response to operation of said

Rf rcﬁﬁm\ @! or conpul sorily lowering a preset tenperatwure :

perform quick refrigerating operatlon of sald 3~/-

.tor sai control ling nmeans incorporating detecting rreans for
that t he nunber of opening and_ ck?5|ng noti ons of said -danper
pr edet er mi ned nunber during qui ck¥refrigerating operation of said

gefator, said comtrolling means being operable to stop the quick
refrigerating cpmrgi on of said refrigerator in response to a -detection
signal fromsard detecting neans. 2. A controlling device for a
refrigerator according to claim1, further conprising nmeans for displaying
qui ck refrigerhtingkop@maxobhlng deavdiceefoirger atedr idwratp s wh thperagpon
under control (e 5@l £oRik Héd 3r cl§s%<anttrol4sﬂlgcoq_ev€§e for a
refrigerator according to c a|n1 e gi n-said - conttol I'ng eans i ncl udes

further neans ?’%ﬂu%t%ﬁ?ﬁp%ﬁa@fquéﬁlnm pilFetst inegudpdeattihen of sal d

refrigerator hasmporitured/{enin 9sedeterwgasdaped 0¢diodidihg Sal uick

control ling neans being pperable fo st thé ick ‘refri erat| eration
of said refridet ng%ﬁeqék %%ECFO an eF@EFngl§P§h&e %thtﬂbtlng

means. 4. respange otd mgerlaet{io& borsaidetiunigkr &fe@rrlwuhdrg gwi el m
1, further comgyl Sl IRas: | PCRLGdr 88" Sgrgset temperature within

said refrigerator to perform quick refrigerating '

operation of said refrigerator, said controlling means o
incorporating detecting means for detecting that the

number of opening and closing motions of said damper

reaches a predetermined number during quick refrigerating
operation of said refrigerator, said controlling means

being operable to stop the quick refrigerating operation -

of said refrigerator in ‘response to a detection signal

from said detecting means.

2. A controlling device for a refrigerator according. to
claim 1, further comprising means for displaying quick
refrigerating operation of said refrigerator during such
operation under control of said c°ntrollihg means.

3. A controlling device for a refrigerator according to
claim 1, wherein said controlling means includes further
means for detecting that quick refrigerating operation of
 said refrigerator has continued for a predetermined
period of time, said controlling means being operable to .
stop the quick refrigerating operation of said
refrigerator in response to a detectlon sxgnal from said
detecting means. '



'danper for detecting a tenperature within a refrigerating chanber of said.
refrigerator. 5. A controlling device for a umnuﬂnmuﬁmﬁumrdl ng 0 -
claim1l1l, wherein said quick refrigeration swt an o i

pave| nounted on a front face of a door for a ffee%iny Chanber of e

refrigerator. 6.° A controlling device for a refrigerator accord
claimb5, further conprising neans for dLspVaying quick refrigerati
operation of said refrigerator during such®operation under control

controlling neans, satd display neans being |located on said operatio
panel . 7. M contaottnbgolidingedévica fokr ageedirdgeat tivlre atoamardimgy eian

cooling air coplgq P?’ f‘uf@ﬂégrc&gpg%i.§§ﬁ§d Lah8 3oL8kkl9fall 1 ghanber by a
bl ower and a danper ‘s opened and close Po reguPate the amount of air
‘bl asted i nt o LHIRLF FOF gdebeFhinghanbenprRatuspondshis a refrdoanatdng t hin

=sai d refrigeréﬁAmsbﬁF@Emgaiaorsgﬁg?@kaﬁag,tenperature W thin said
refrigerating chanber to a preset tenperature, conprising: a quick
Jefrigeration switch; an external air tenperature detector for detecting a

tenperature . the ecortrelling; devpeesebrt anpefaiiges atowe not® rdEans to

operable inr t t] o] | d Lck refrigerat.ion swtch for
Igmering the‘%&gggﬁfté@%%gg{ﬁr%g$%r&%§$% Fg¥FFSSF§FﬁH§ E%&ﬁgg'#%lresponse
to an out put kFcated extan reperstiornpanelumoudsedcoor 2 feand ffacealatfecting
that either theyduwbesy of pp@&m?ﬁgﬂ%ﬁbeﬂ Bg gg&hos}afs}figéaia%iaﬁper

reaches a predeterm ned val ue or uration the qui €k refrigerating
operation reaches a predetermned tinme during quick '
N 6. A controlling device for a refrigerator according to

claim 5, further comprising means for displaying quick
refrigerating operation of said refrigerator during such
operation under control of said controlling means, said
display means being located on said operation panel.

7. A controlling device for a refrigerator of the type
wherein cooling air cooled by a cooler is blasted into a
refrigerating chamber by a blower and a damper is opened
and closed to regulate the amount of air blasted into
said refrigerating chamber in response to a temperature
within said refrigerating chamber to control the
temperature within said refrigerating chamber to a preset
temperature, comprising: a quick refrigeration switch; an
external air temperature detector for detecting a '
temperature of the external air; a preset temperature
lowering means operable in response to operation of said
quick refrigeration switch for lowering the preset
temperature for said refrigerating chamber in response to
an output of said external air temperature detector;

- means for detecting that either the number of opening and
closing motions of said damper reaches a predetermined
value or the duration of the quick refrigerating
operation reaches a predetermined time during quick



refrigerating-operation of said refrigerator started in response to

| onepKonNOf the preset tenperature; and a quick refrigeration stopping

- meayfs gpeNabl e” mﬂﬂmtlmﬂﬂl detection signal fromsaid detecting méans” ._

i for Rl opi ng AR o stop the quick refrigerating operation of \_s
&f\Mi derator. 8 A Confrolling device for a refrigerator according ”

to larm7/ further conprising nmeans for displaying quick refrigetating

oper af i on/of said refrigerator during su'ch(%p'eration. :

refrigerating operation of said refrigerator started in
response to lowering of the preset temperature; and a
quick refrigeration stopping means operable in response

" to a detection signal from said detecting means for
developing an instruction to stop the quick refrigerating
operation of said refrigerator. ' '

8. A controlling device for a refrigerator according to
claim 7, further comprising means for displaying quick
refrigerating operation of said refrigerator during such
operation. - ' -

e
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