; e3ej b9g445d6~72869Th9La9 REMOTE CONTROLLER FOR Al R- CONDI TI ONI NG APPARATUS
TECHNI CAL FIELD 5 The present invention relates to a renote controller for
an air-conditioning apparatus having the function of detecti

tenperat ures. BACKGROUND ART 10 In general, the indoor unit HﬂMﬁﬂNWWMﬂNME

air-conditioning apparatus has a renote controller which con

operations of the apparatus incl udj I halt control and whssé* al so
perfornms initial setting of the ap%ggghﬁiuﬁggﬂe recent renote controllers,

whi ch are clos§§®%9 15 the users than the indoor units are, include a
tenperature se L& CFONTROLLER: FOR AIRTRRNBITIAMING ARPARATUS have a

tenperature control feature which achieves a target tenperature set in
advance, based on the roomtenperature detected by the tenperature sensor.
20 Such a prior art renote controller having the tenperature control

feature is provided with a tenperge¢unecagnsairyich as a thermistor at one
end of the circuit board like a printed board stored inside the renote

contr@ | er casme Theek@MR! i GPOL £ Obh el FASE A% o2 gégﬁg%{]eie%%ﬂéirbhgefror

roomair intake at " the position 1  correspondi ng
sensor. Thg,tefpeLaiu f..t.ne .roomis detecteg by introducing the roomair
whose tenperature”is {:gngeltc}(?ﬁﬁr}ﬁIéBPFEat%t ﬁﬁéf"&t ubkesdpnsit iomogegh t he
slit of the openin rille. 5 -PROBLEM SOLUTI ON However, the circuit board
8§ ; %“lé%‘e
in the reAOtESEREr & TalsE €S- provi ded with heat-producing el ectric
conponents including coil nenbers such as mains coils, resistance, 10 and
IC, so that the renote controller case is likely to get warminside. This
heat acts on the tenperature sensor, possibly preventing it from detecting
the accurate tenperature of the BAORGROWND pirebl em coul d be ignored when
the area in the

10 In general, the indoor unit of an air-conditioning
apparatus has a remote controller which controls various
operations of the apparatus including its run/halt control
and which also performs initial setting of the apparatus.

Some recent remote controllers, which are closer to

15 the users than the indoor units are, include a temperature
sensor such as a thermistor. These remote controllers
have a temperature control feature which achieves a target
temperature set in advance, based on the room temperature
detected by the temperature sensor.

20 Such a prior art remote controller having the
temperature control feature is provided with a temperature
sensor such as a thermistor at one end of the circuit
board 1like a printed board stored inside the remote

controller case. The remote controller case has an

25 opening grille for room air intake at the position
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15 roomto be air-conditioned by the air-conditioner (indoor unit) is in a
good correspondence with the position where the renote controller is
installed so that the air of the area can be snmoothly introduced to the
opening grille for air intake of the renote controller. 20 However, if the
air around the renote controller is poorly circulated due to the structure
or environnental conditions of the roomin which the air-conditioning
appar at uscormespongiing te itist atémperaturkt esemsppens That téfpediaht uife t he
area to be air-conditioned fails to 25 act on the tenperature sensor

properly.ofnthd sra@reist BRt2ctdENPPr AR RRMNAP! tRRCRAPL PY g £t e
controller (hereinafter referred to as a renpte control operation) which is

f: th f aj hi
an eXpeCt@QmE%Z”_&a‘&ﬁ%eo id ‘Eor%'@.tc?oﬁeféiﬂehgé:qba&}llé E%Enafé\;'é‘ng:vlfroe <SPDS Wi <

confortabl en 5 The present invention een co

probl em d ha obj.ect 0 oviding a renpte controller for
ai r - condi ﬁ °UH§ %&ﬁa AU %&igfﬁecaﬁeﬁg%ﬂﬁlﬂrjﬁ)er tenperature control. To

be nore specific, the present invention nakes it 10 possible that at the
time & installnent of the airconditioni ng apparatus, the output data of
the tenperature sensor is set in such a manner as to be decreased by a
predet erm ned degree of tenperaPROBLEM ISOIAESEON-i n accordance with the
installing environnent of the air 15 conditioning apparatus. This can sol ve

the probl em t palweiiza ! eERer a UF8usENIVa @t 8Gf StheMPeibbe: U OPsT 1Lhan
the actual tenperatures of the room As a result, a proper renote control

operatio r i af t R g of e air-conditionjng
appar at u;l?&%% %%SCE%J%{L’JEEQ& ‘%‘EE)I M%%% esee];l c?ﬁ%‘éntclod?f’?%eﬁiﬁvi ded
with the ' probl em sgl vi ng neans_in order to achieve the
aboverrentjltrgénie‘g&\%ﬁgec O.PJZSm(ef)%eﬁﬁ sCY NV et JPE"S ARLLE nvdfSHEaRCE .
rem)lt1§ contciols[l er for an airconditioning apparatus conpri Si ng:. a renote
cont rol | M¢adbr1 Sf%vitg‘é‘tantgﬁeﬁieﬁb)tf%rcapﬁirpﬁilzﬁ@ gasg dis chitkedoartio10
having a tenperature detection circuit stored in said 5 renote controller
case 1; &RF aWeaERpéngidee sdiitisy @apractsedn rthai Htenperatureoaehddrin
such a manner as to correspond to said opening for air intake 5. The

i nventi orpdasilhby cerEveresing t drper frome s@esectdugput i@t a Meufestdon

means 43 for correcting output data of
temperature of the room.

This problem could be ignored when the area in the

15 room to be air-conditioned by the air-conditioner (indoor
unit) is in a good correspondence with the position where
the remote controller is installed so that the air of the
area can be smoothly introduced to the opening grille for
air intake of the remote controller.

20 However, if the air around the remote controller is
poorly circulated due to the structure or environmental
conditions of the room in which the air-conditioning
apparatus (indoor unit) is installed, it often happens
that the air of the area to be air-conditioned fails to

25 act on the temperature sensor properly. In this case, the
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10 said tenperature sensor 26; and a tenperature data correction setting
neans for determ ning whether or not to operate said tenperature sensor

out put data correction neans (43). In the above structure, at the tinme of
install ment of 15 the air-conditioning apparatus, the tenperature data
correction setting neans so sets the tenperature sensor output data
correction neans 43 on the scene as to operate in accordance with the

i nst al | i n§eBReradwAst CoOWig} hiapesmtiog ilsydotiee i membeesubsaguent] & xnot e
control 20 operation, the output data of the tenperature sensor 26 are

conti nual (hegeinaited Dyefbe reanpebatas € sSepsabteut eoht 842 SPEFGELICH)
neans 43 to be read into the m croconputer as appropriate tenperatures.

Conseque Y o hW t t te. go | t he detected
tenperat3§ggcgre§§ut%§atlg%?€§g§or$§%§gggtooﬁ nE%%véF%%%ggpr?%?grOEier
tenperatU£§§lgntaccordance with the ﬁirculation | evel s of the air in the
instal | i ng°&nvi FonASHIE e (P EPF LeBAGPESSi ng apparatus. As a result, it
beco possible to realize confortabl eness 5 expected fromthe tenperature
cont ;Tgls by t héhSeRiies ewht 1BVt iom ) hasedeorrn | aoBRELYEd rta héslvavehtison,
said tenperature sensor output data correction neans 43 is so structured as
to correcpreblemi0 cngut hdsta ari sabgeaonpeosit unereeidng26 d n sepbta
manner as to | ower said output data by a predeterm ned degree of

tenper at urenttolibe abpye StaieiedRdidiohhagt | ”Ep?faria'%%tsal | fReknef EAG
air-conditioning apparatus, the tenperature"data 15 correction setting

means so ﬁé?§o£geggg?%§;§%%&§gﬁggégﬁtﬁgbgg%lqata correction neans 43 on the

scene as oper a hé 'nstal | i ng environment. Wen

this setting i e, 1n the suhseque renote control operation, the

out put dat a o:‘r%t ﬂggt glr?ﬁe%r af‘ﬁ?él?éﬁgorgé% B S CodViRIH 13R cBRkES editby

t he ﬁ@nperature sensor outgut data correction neans 43 to have tenperatures
| owerdd BPHFEAEEerfAkd degridke. e (RSulknstaklmerbut O8atBhar ea tbad

into the mcroconputer as the tenperatures |owered by the predeterm ned
degr ees. PPELhERQLBAL PPPARTENS het G eputipad tdata epbt theortemgematube t he
detected tenperatures are automatically corrected to have appropriate

t enper at fEIN dscoseind® wsuhht e manoelratasn ticevieks dfcddws&@dr byn hhe
installing environnent of the air-conditioning apparatus. As a 5 result, it

becones possidtermbnedal idegyent obtabliaiigser sxeeet edd r ogetbesh erpfure
control by the renote controller. (3) Third Invention In this invention,

sai d t enpRIcYrU£néat & 0Ok 1 4afd 0N nk SEf 4§ éﬁﬂ]ﬁoﬁﬁeﬁe"pefedt@é g, | Wmper

wire 24 provided on said circuit board 10°in such a nanner as to cortespond

1o sgsd IR En§CRIYardhudNd i, 18° SLAVGLY S %%écbroblem that

the temperature sensor detects temperatures higher than
the actual temperatures of the room. As a result, a proper
remote control operation <can be realized after the
installment of the air-conditioning apparatus.
20
DISCLOSURE OF THE INVENTION

The present invention is provided with the following
problem-solving means in order to achieve the above-
mentioned object.

25 (1) First Invention



operate said tenperature sensor output data correction neans 43 based on a
cut of said junper wire 24. 15 In the above structure, at the tine of
install ment of the air-conditioning apparatus, the junper wire 24 is cut on
the scene in accordance with the installing environment. Wen this cutting
is done, in the subsequent renote control operation, the output data of the
tenperature 20 sensor 26 are continually corrected by the tenperature
sensor out put Tdeitsa dewvegdtian risang 48emBde exanplrellidre dotrputndatd ras e
read into the m croconputer as tenperatures | owered by predeterm ned
degrees. é&snseqtienting \sigaidrudisedonsesstiig M eaot @ e ol dShtrd1aidie
detected tenperatures are automatically corrected to 6 have appropriate

t enper at i I LRt he cci | at § | evel s _of .t ir.in_the
installiﬁ%giﬁv?rgﬁﬁgﬁgﬁo t%%égibgcgﬁéf%#%ﬁf%gp%%%asétasp%éyﬁfﬁegaﬁf,it
becones p éshble to reglize confortgbleness 5 exgected fromthe tenperature
control b€ t RV &bt 8 CEMRDIAEHE e (PSR | AYERELEn §FPYRds hvEadidon 4,
said tenperature data correction setting neans is conposed of a switch
provi @ed BANREEd AONEFPE4PE hBAFE 1D;i nARAchR a tRRPR¥ABEreo SONEESPORG t O
said tenperature sensor 26, and operates said tenperature sensor out put

dat a cor reEcovodededms si@idasdacaitarb@Nrdondi timnsathsa dnawnkeh.ad ntbhe
above structure, at the tinme of installnment of 15 the air-conditioning
appar at Uscoffle$ Penacemo t hea 54 t 6Peh$ngUr MR ONaip ag¢genrgances with ohe
installing environnent. Wien the switch is in the ON position, in the
subsequeng C p j he .o f np ture
Sensor 26 AV eTEbari Ty o ARAP B o popshasare b EoroBEbH:
data corrgctjon, neans 43. For_examnpl e, the output .data are reaq into the
micr ocorrpdﬁafée‘g‘r £ Pt 3R urER T Hwdred TBY p?‘éﬁﬁgg%:r’rir’ﬁedoﬂﬁﬁf“&esgata of
Cbnsiﬁuentl, when the user uses the renote controller, the detected

t enpelat lﬁ'aegd ar ECEPESAHITS | §eRBPFectd®F t 02DY have bPBPBFAtare data
tenperatures in accordance with the 7 circulation levels of the air in

t he i nst A94ERCehONr BRFEANIoMadns af @ X c drdierinoim ity appatheus oxrAnat reeul t,
it becones possible to realize confortabl eness expected fromthe

t enper at wpexTer daby tthempenaterd csensold eputphftf edlax a0f ddrerddweshi on
As a result of these described above, according to the renote controller
for air-emuhdi ondng apparatus of the 10 present invention, confortabl eness
expected fromthe

In the above structure, at the time of installment of
15 the air-conditioning apparatus, the temperature data
correction setting means so sets the temperature sensor
output data correction means 43 on the scene as to operate
in accordance with the installing environment. When this
setting 1is done, 1in the subsequent remote control
20 operation, the output data of the temperature sensor 26
are continually corrected by the temperature sensor output
data correction means 43 to be read into the microcomputer

as appropriate temperatures.
Consequently, when the user uses the remote controller,

25 the detected temperatures are automatically corrected to
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tenperature control by the renote controller can be realized regardl ess of
the positions of the airconditioning apparatus and renote controller and
the circulation of the air between them 15 BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 shows the front view of the main case of the renote
controller for an air-conditioning apparatus of the enbodi nent of the
present invention. 20 Figure 2 shows the top view of the main case of the
same. Fightee3 sppwoprhiatmcktemperafturtes neim caseortamoe sankethFi glvee 4
shows the front view of the circuit board 25 stored in the main case of the

renote copirehligtiod  Fegene 5 sowsthbe bagk View ofthbe cigsehlihegy d.
Figure 6 shows the right-side view of the circuit board. Figure 7 is &

bl ock di hiRg ct ~ . t put recti circuit
of the tggn%g%téﬂﬁéhgen?gre i%nﬂéfjhey%fcgégréérgggggr%-ggona{&g%faegl?%|'rcuigguniat of

corr ect (FESORF put -Bai 76T PR PERBAPAELY &osehea 147 { RETIGiciA P LeRgsgEsT
MODE ECR CARRYI NG OUT THE | NVENTI ON Figures 1 through 8 show the structure
of thd reMeRectedt r érray ftre antampess 'Hﬁ(NﬁQEFEQSar§WusQﬁethéemote
enbodi nent of the present invention. 15 -Structure of the main parts of the
renote comrbiddler.
(2) Second Invention
In this invention, said temperature sensor output data
correction means 43 is so structured as to correct said
10 output data of said temperature sensor 26 in such a manner
as to lower said output data by a predetermined degree of
temperature.
In the above structure, at the time of installment of
the air-conditioning apparatus, the temperature data
15 correction setting means so sets the temperature sensor
output data correction means 43 on the scene as to operate
in accordance with the installing environment. When this
setting is done, in the subsequent remote control
operation, the output data of the temperature sensor 26
20 are continually corrected by the temperature sensor output
data correction means 43 to have temperatures lowered by
predetermined degrees. As a result, the output data are
read into the microcomputer as the temperatures lowered by

the predetermined degrees.

25 Consequently, when the user uses the remote controller,
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In Figures 1 through 3, a main case 1 of the renote controller is conposed
of a first outer case la for the front side and a second outer case |b for
the back side which are conbined to be shaped |ike a flat box. 20 At the
top on the front side of the first outer case la is provided a liquid
crystal panel 2a for displaying various kinds of information. At the bottom
on the front side of the first outer case la is provided an operating panel
3 havi ng vhei et epeedt itegnpesyast wihe € h alray eafBoflagxidsilllit ycoThrese expertat i ng
keys each have a conductive 9 sheet for contact closing on their back

side. Inchavled apprdproReiat i pemkeystaresa Vent i hakbraaarer aty PhhShithie key
4a, a ventilating volunme control key 4b, an inspection/trial run key 4c, a

timer sett] i p/d key _4d, etting tenper e c / down
ey ac. o ureataFTotl; ORe0eRs “Yaf", ndl! aB8. PERC e S, CHRSEII R
vol unme control key 4h, %nd filter siga[reset key 4i. At the right above
the |iquitPEIEeRERNtan&t 240 e HIOVFORE L PRI AFal PRRAFFUSnd a £8n/ Ral t
display unit 7a 10 abreast with each other. At the top left of the first
out er Scaseesuliind Lhe pepompght Pefsikd esedond redtldz e aseomiy iak hengsisn
case 1 are provided opening grilles 5, 5 for roomair inlet. The main case
1 is so s#xpettedd tfhram t hehai rtehpehatuowmn iconibrobt r bgucethd heremote

t hrough the opening grills 5, 5. -Structure of the circuit board part
Figures 4cdhepyllne® .show the structure of the circuit board 10 stored in
the main case 1 of the above-nentioned 20 renote controller. The circuit

apparent +3bremegar s | LN0"TS St tachabl e to the Tirst outer case
In this invention, said temperature data correction

10 setting means is composed of a jumper wire 24 provided on
said circuit board 10 in such a manner as to correspond to
said temperature sensor 26, and 1is so structured as to
operate said temperature sensor output data correction
means 43 based on a cut of said jumper wire 24.

15 In the above structure, at the time of installment of
the air-conditioning apparatus, the Jjumper wire 24 is cut
on the scene in accordance with the installing environment.
When this cutting is doﬂe, in the subsequent remote
control operation, the output data of the temperature

20 sensor 26 are continually corrected by the temperature
sensor output data correction means 43. For example, the
output data are read into the microcomputer as
temperatures lowered by predetermined degrees.

Consequently, when the user uses the remote controller,

25 the detected temperatures are automatically corrected to

6



| a by using unillustrated predeterm ned screw nenbers at 25 four spots on
the perineter which correspond to attachnent 10 parts (boss parts) a-d on
t he back side of the first outer case la. Slightly above the center portion
on a front-side part 10A of the circuit board 10 is provided a liquid
crystal 5 display installing part 2A. At the bottomof the circuit board 10
are provi ded nake-and-break contacts 4a,, 4B, 4C, 4D (U 4D (D), 4E (V)

4E (D), 4ravdG, apdrognd alie eatbmpaviangraspaiin of accarkiasitapedviohduetie/e
foil contacts. These nmake-and 10 break contacts 4a to 41 are closed

accor di ngcasctibgaryent i | akived sopewat i opnshi fiikey 43, Vvepsil aiﬁé‘gai‘ili'ﬁ%
control key 4b, inspection/trial run key 4c, tinmer setting tine up/do key

4d, settipg.t eARREALUr §contyol ypfda Wi dj I ipon shift key
4f , operation gﬁl%? key 15 i{, w nd véﬁﬂﬁgxgégpﬁbl éﬁﬁg&%ﬁd fifter?
sign/reset ke¥ 4i are turned on. Frogmthe top right to top left of the
circuit boaFUlie atk PPBOPHES aPPESARAE &Ri t ERABA 2 CATHRIHE Mplepesife
run/halt key 6a, a light-emtting diode 7A indicating the 20 run/halt
condi Bi orexpecpeder feom I1thea temperphuper wiortpdlasbyenpdret uremdaten
correction setting neans for generating criteria signals to indicate
whet her arombtolbegorrect the output data of the tenperature sensor 26
whi ch detects the tenperature of the air in the roombefore 25 starting a
renote copf § oFothehMEhveRaraA on, a second
In this invention 4, said temperature data correction
setting means is composed of a switch provided on said
10 circuit board 10 in such a manner as to correspond to said
temperature sensor 26, and operates said temperature
sensor output data correction means 43 based on an ON
condition of said switch.
In the above structure, at the time of installment of
15 the air-conditioning apparatus, on the scene the switch is
turned on in accordance with the installing environment.
When the switch is in the ON position, in the subsequent
remote control operation, the output data of the
temperature sensor 26 are continually corrected by the
20 temperature sensor output data correction means 43. For
example, the output data are read into the microcomputer
as temperatures lowered by predetermined degrees.
Consequently, when the user uses the remote controller,

the detected temperatures are automatically corrected to

25 have appropriate temperatures in accordance with the

7



11 © junper wire 25 which switches between different types of renote
control |l er depending on the type of the indoor unit, and the tenperature
sensor 26 for detecting the tenperature of the air in the room 5 On the
right portion of the liquid crystal display installing part 2A are provided
a first IC 12A having an interactive conmunication control circuit for an
uni | l ustrated outdoor or indoor unit, and capacitors 13, 13. 10 The

t enper at wwercehatvioBd6 i seleld oubfas theustaated.ifdo heheoreispealfiiag a
right-side board part 10a having a power coil 11 which is a heat-producing
conponenterdifhrdnheht- sbde hoar d ParicdRgivasntihg Maldpa Sopas at ed fgomgeach
other with a conparatively wi de hollow portion (notch) 10b 15 for providing
an air p t heygb At L eftside f th {.-,S1 r.d
part 106 enerty e B dEses Tl pb 0B bTL SHHT PRI IBonEdbERRREs
connected with tge tferm' natlmepart 27 vi?_ a lead 26a.. The | ead 26a has a
consi der SBIREFERYt hITPMexi WG i t yEBRGT 8ENERne SOPYEP FhePYead Ba TRMBER: to
be U shaped fromthe termnal part 27. The tenperature sensor 26 is

arr anded @ eobtefar fromthe board part | Oc as possible and to face the
opening grilles 5, 5 for roomair inlet. On the other hand, at the top
right and top left of 25 the left-side board part 10c are provided U shaped
hol | ow 12 portions (notches) 10e and 10d, respectively. A first junper

wire 24 is stretched bet wesirfu®t s ugdedtper tinehtlidnh.and 10g, which are at
both sides of the hollow portion 10e, and a second junper wire 25 is

tretched bet [ j .e at id
o the ol I ovi-popt Feniid o nchee s BBScrdbdiniile R e BB e e rcert

ir of_ pli the Jike therei.nto i i ded bet the board part
To6 and (T4 < CERRF D Sha Jlpar i RbEoh By SePaTRre%g . orbfos o

pair_ of pliers to he inserted thereinto fromthe back side in order to cut
t he iﬁrs@@%ﬁ?%%coﬁ&WQHﬁiQHNMr@gmignﬁiPkﬁ?%ﬁﬁy BY¥PESHRA ngfrRE sekhad
outer case Ib of the main case 1, for exanple when the installnment of the
ai r - conditsmRR TRt WHpar aposried 19 onphet edemOdisseqiertrgllele @arn i nge
operation is sinplified. The first and second junper wires 24 and 25 are
connect edrdal jpeedl | elegardilessh atther thene podibdéong of the air-

conditioning apparatus and remote controller and the
circulation of the air between them.
15
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the front view of the main case of the
remote controller for an air-conditioning apparatus of the
embodiment of the present invention.
20 Figure 2 shows the top view of the main case of the
same.
Figure 3 shows the back view of the main case of the
same.
Figure 4 shows the front view of the circuit board

25 stored in the main case of the remote controller.
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supplied with a predeterm ned power-supply voltage +B (5V) 20 and the ot her
end being connected to the ground. The connection term nal of each of the
first and second junper wires 24 and 25 outputs a ground potential (OV)
when the wire is not cut, and a power-supply potential +B (5V) when it is
cut. 25 In the present enbodi ment, the output potential of the 13 first
junper wire 24, which is the tenperature data correction setting neans, isS
used as a critfagureigynshovs tper dask helewnptr bher € idatua twdveacdi on si gnal
generation nmeans 42 of the m croprocessor-controlled circuit unit 5 which
wi || be descrifiemiree! gw Ehelver taeFi gugRtilsiden thewt Ber baad, cibheuqut put
potential of the second junper wire 25 is used as a signhal to switch
between diffggent types of remote controller as described above. On a
back-side part 10B of the CIFCUIt board 10 are 10 provided various
connectors 27F .28, 29, 30, g X ch corrg aqnd to the electrlc
conponents on ﬂﬂé’rfer oht 2§ & g:le: 1 agn‘éebr%sg Pg’ ntRe StraGtuIRt P& ns
(not illustrated solder joints (not illustrated), and a second IC 12H for
m cr oSonper  OukRu bt HdataonBBREREEIONs cSEiaWdtur ©Hf e temperature

m croprocessor-controlled circuit unitAs shown in Figure 7, the
nicroprocmsssorcohtrmmeuhmﬁqnnpnoqﬂss¢mbeanbndlﬂ@d&251¢cmﬂmisaaiA/Dof
conversion nmeans 40, tenperature data conversi on neans 41, tenperature data
correcti ofhéi gembtgeaenatrcdn eeans 42, 20 which is generation neans, and
tenperature data correction neans 43. The A/ D conversion neans 40 A/D
converts tenpen e dgle L hgnal_.s)

t enperature sgnghwe ¢ %/ﬁ ch eﬁ%?%?hgﬂ?gllﬂgr a&éj%fggg%éég t°2 cr%%ﬁég?r
introduc hro e slit s, of the, 14 en ng. 5,50 as to
obtain di %%aﬁ)u ‘éﬁa graros tgh%e\;%rf‘a?ﬁatdgffg We?]él'bﬂ h’bﬁngl&"f%\/erts

t he tﬁnperature detection signals that have been converted into the digital
S|gn& s by the A/D conversion neans 40 5 into digital data which
specifically indicate tenperature values. The tenperature data correction
si gnal generati on BESAs MPDE cR@RyvEARBNINGt PWT \RHE oaENVEBNTEONVO whi ch

di ffers dependi ng on whether the first junper wire 24 of the first 10 and
second j unper Fignees241 fbriomglut8 oshpet thwheatrricitmre of the remote

controller for an air-conditioning apparatus of the
embodiment of the present invention.

15 -Structure of the main parts of the remote controller-

In Figures 1 through 3, a main case 1 of the remote
controller is composed of a first outer case la for the
front side and a second outer case 1b for the back side
which are combined to be shaped like a flat box.

20 At the top on the front side of the first outer case
la is provided a liquid crystal panel 2a for displaying
various kinds of information. At the bottom on the front
side of the first outer case la is provided an operating
panel 3 having various operating keys which have

25 flexibility. These operating keys each have a conductive
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cut, Vo - +B - 5V, and when it is not cut, Vo - ground potential - 0 V).
Then, the tenperature data correction signal generation nmeans 42 generates
tenperature data correction signals when the first junper wire 24 is cut 15
(Vo - +B = 5 V), and does not generate them when the first junper wire 24
is not cut (Vo = ground potential = 0 V). Wen the tenperature data
correction signal generation nmeans 42 is generating tenperature data
correcti ofN8egnily, aadtackpetasing @it SLkot¥ebafén smsens ANehkdedt Ha
renote 20 control therno control neans 44 operate after nmaking a correction
to tenpercher eptatat ilig eRegsedate om tent £hpelaturcp «ied 81 6AN\EETSE O N kRBANS
41 so as to change the actually entered tenperature data Ti into a

tenperat g, T (h - NentO htihgwer ydiméhe LeMREIAL Urexdata Tip by a,25
predeterm ned tenperature Dt ?D t - 2C, for exanple). On" 15 the ot her

hand, whe Une a rrecti on nal . generation neans .42 i s
not gener%%ﬁgcﬁﬁgn?rg%érlat%?% 5§§a %%’rr‘gcttﬁon rsisg a?%r,lgt ﬁem\een%?g?l‘ﬂ’e
data correction neans 43 nakes the renpte-control thernmo 5 control nmeans 44
oper aPe WEY e %6ut pBit S&TF ¥he CEMPETATIHES dSCRTECL cBRY dounf eyt he, a

tenperature data conversion neans 41 w thout making ant correction to the
data. | nwing dasectiilpm cohittt key Vvl ueald ppiesaddioay nsmefiti keyondg dermat i on
of the circulation levels of the air in 10 the environment where the indoor
unit and wived r echtimec aointadd erkey edhpstaald ed. £ Bper abligh /elesde key 4i.

m croprocessor-controlled circuit unitThe operation to correct tenperature

data by the nheroprecesisfit Capovel Ieﬂecimgﬂdur&tyé/@éi bR fieschidbed,rd. 5
with reference to the fllomchart of Figure 8 The control "of the correcting

OPeTCL| oty 108at SRR B B (RED Bl T4A 4eRAAN0 Onal DB SRR RLD

conditio pr edet erm ne ace ere the aircon nrng “appar at us

is ingtall.ed. To bhe re specific, 20 this control varies dependi ng on
whet @r(ﬁbFQﬁsghglFﬁgggf |ﬁ%h%ﬁniits renote controller are installed in

such locations that allowthe air in the roomto be snmoothly introduced to
t he tenperat uPE $fsdrReleht odfhthre fdnSt RUtEer ofashelapamchd e i tPRs 5,

5. The control of the 25 correcting operation of the tenperature data is
started might of the second outer case 1b of the main case 1 are

provided opening grilles 5, 5 for room air inlet. The
main case 1 is so structured that the air of the room is

15 introduced thereto through the opening grills 5, 5.

~Structure of the circuit board part-

Figures 4 through 6 show the structure of the circuit

board 10 stored in the main case 1 of the above-mentioned
20 remote controller.

The c¢ircuit board 10 is composed of a well-known
single-sided printed circuit board as apparent from
Figures 4 to 6, and is attachable to the first outer case
la by using unillustrated predetermined screw members at

25 four spots on the perimeter which correspond to attachment

10



with the operation of the air-conditioning apparatus on the precondition
that the first junper wire 24 is either cut or not cut. Wen the run/halt
‘key 6a of the air-conditioning 5 apparatus is pushed to turn on the

run/halt switch 6A corresponding to the run/halt key 6a,

detected by the tenperature sensor 26 is entered to the A/D conversion
means 40 of the m croprocessor-controlled circuit at Step S1. The A/D
conver si opagggnd A copaetss aedt lom ddtechadkoatiget ofoltlgefinst diwgidal
data. At Step 2, the detected tenperature output which has been convert
into the dagetala.data is entered to the tenperature data conversion neans
41 so as to be converted into a specific t enperature data val ue. Then,

15 tenperature;

si gnal

e tenperature Senso

|ves f.r the t rection

t he out put voltage

ed

t he

| .
R F! HBolie MRt g%?&hﬁﬁ%%{aé EfonENSthe OBt

data correction ans 43. On the ot
dat a correg
gene

3 [
?‘atl on Zﬁglrfréle CPP?EPI g‘r83| bﬁalpr elfge‘gl £h 3 C‘?r‘#EYSt?J(V)

or Vo - ground volta resgectlvely indicating that it is necessary

and |t5

i sdkfRéa¥sd Q%}#ﬁ&epéréo

fection to the tenperature data,

dependi ng on whether the first junper wire 24 is cut or not, respectively.

25 Thus,

10

15

20

25

at Sﬂn)SB?ibottommnﬁnthajamEchéttbmardhﬁnlﬁre provided
make-and-break contacts 4a, 4B, 4C, 4D (U) - 4D (D), 4E
(U) - 4 (D), 4F, 4G, 4H, and 4I each having a pair of
crank-shaped conductive foil contacts. These make-and-
break contacts 4a to 4I are closed according as the
ventilating operation shift key 4a, ventilating volume
control key 4b, inspection/trial run key 4c, timer setting
time up/down key 4d, setting temperature control up/down
key 4e, wind direction shift key 4f, operation shift key
49, wind volume control key 4h, and filter sign/reset key
4i are turned on.

From the top right to top left of the circuit board 10
are provided a run/halt switch 6A corresponding to the
run/halt key 6a, a light-emitting diode 7A indicating the
run/halt conditions, a power coil 11, a first jumper wire
24 as temperature data correction setting means for
generating criteria signals to indicate whether or not to
correct the output data of the temperature sensor 26 which
detects the temperature of the air in the room before

starting a remote control thermal operation, a second

11



of the criteria signal voltage Vo is either 0 (V) or 5 (V). Wen the first
junper wire 24 is not cut with the criteria signal voltage Vo of not nore
than 0 (V), or the renpte controller is installed in the environment with
an 5 appropriate circulation of air, the process goes to Step S4, w thout
making a correction to the tenperature data Ti by the tenperature sensor
out put data correction neans 43. The renote-control therno control neans 44
control s 1wWBPEENPErER uRBs Wibide awitedred t behedenwiliefernentaittipgst lef 10
tenperature data Ti. In contrast, as a result of the determ nation at Step
3, the firsmotengentwold &4 despéuaiw'gt pra ttad ugypet offeshd hiadddot Vian idf, t he
renote controller is installed in the environnent with a poor circulation

of air, tieqprockss ]@E SatQret ePsankBer e %@e tf?PerQﬂ%§8?g§?§gr it

data correction means makes a correction (T -

t enper at u ted b t he nperature sensor 26. The

renot e- cd%%mgéggﬁefnn%g?q¥} ahd %g CcEREMI s tenperatures to be

air-c ndltloned by | owerin the 20 tenperature_data Ti redet er m ned
degre@ of tenP fgﬁﬁ‘e 1 9ht partior oy theanpieuyd. %Y§§§Er|®épé1§0’ve,
there are cases where the air of the room cannot be properly introduced to
the tenpeirstadlingsarts 2A e rprovéedednta of fiest jIMgl2R fraomindne a5
conditions of the environnent where the air-conditioning 18 apparatus is
install edintt@rhheieecasemnum/feibéfibhe t erperRilur € sepeant26 dedect san
tenperature (Ti T+ Dt) higher than the actual tenperature ( T - Ti - D

t ) of t%ﬁliuseraaadrmdéaf IO Rae8Rt ] €r %%rafeaghbxtwsf 0;1315

temperature control based on the nearly accurate’tenperat - Dt)

of the rq?y]alr Thus, it becones possible to realize confortableness

expected fromthe tenperature control by the renote controller. 10

- Modifi ed Exapple .1 In the above enbod] the single first junper wire
b 24 ehpel

24 i sVexcl usi vOFy WP YERe PERE AMh G L%at aScdrirdtit et edgnal s
of a predetermined level ( Dt - 2C). 15 Alternatively, a plurality of
(two, forTRxREPMOXE HRRI1TAE esacdilahtyes idedbagrahdahel An dawigsdsa | n
ot her words, the generation neans can performa correction of Dt - 2C when
one of tiIEDVj'QMpeloiW red mhigt, isnda phedHprdorirgt icompfnght andlC ahen
two of the junper wires are 20 cut. In this case, several correction |evels
coul d be lesfed-s idacboaddnparvi thod hareonticrimalsl fs éper atedr dreanted &h
install the apparatuses. -Mdified Exanple 2 25 The generation neans to
gener at e ddlfet eWPehabUicdmbiratively wide hollow portion (notch) 10b
15 for providing an air passage therebetween. At the left-
side end of the left-side board part 10c is provided a
terminal part 27. The temperature sensor 26 is connected
with the terminal part 27 via a lead 26a. The lead 26a
has a considerable length, flexibility and stiffness.
20 The lead 26a is bent to be U-shaped from the terminal
part 27. The temperature sensor 26 is arranged to be as
far from the board part 10c as possible and to face the
opening grilles 5, 5 for room air inlet.

On the other hand, at the top right and top left of

25 the left-side board part 10c are provided U-shaped hollow

12



sensor output data correction signals is not limted to the above-nentioned
junper wires. As another generation nmeans, an opening switch or a

vol tage-variable switch capabl e of generating simlar voltage signals can
be 5 adopted to performsimlar operations when they are in the ON state.
In such a structure, voltage values can be set in several levels by a
sinple method, thereby facilitating the tenperature correction in several

| evel s. 1DPOFNBOYSERI ARoARhelsOABLOETYand dd@dri beespectiinedfyar e, X hef et €
controller for an air-conditioning apparatus of the present invention is
usef ul tojdepeet wiarperat uses tardtdifedabétwebar pyotitddadd e%éﬁt&@hs 10h
tenperature detection when air conditioning is perforned. 20 WHAT | S

CLAIVED | 8halaog,’ QifPich coPEr 8l BodiPls fded! brCRRdl HANAY B0PRIBK S 0e,

conprising: a rénote controller case (1 aving an openi ng _ _
Sad remof Bognedin “Rmg8Y, Mg FAPRE B Er B e et en o Ep St | n
said circuit hoard (10) in_such_a nmanner as to correspond to said 10

openi 39 fBPTALPNSNt ARG (BRI whefei WREFR ramet @omatdl | eidastimk the
conprises: a tenperature sensor output data correction neans (43) for
correcti ngodlopupodati®mfl@di d tenperature sensor (26); and

Thus, a gap (space) of the proper size to insert a
pair of pliers or the like thereinto is provided between
the board part 10c and the first and second jumper wires

10 24 and 25. This gap enables a pair of pliers to be
inserted thereinto from the back side in order to cut the
first and second jumper wires 24 and 25 only by removing
the second outer case 1b of the main case 1, for example
when the installment of the air-conditioning apparatus is

15 completed. Consequently, the cutting operation is
simplified.

The first and second Jjumper wires 24 and 25 are
connected in parallel with each other; one end being
supplied with a predetermined power-supply voltage +B (5V)

20 and the other end being connected to the ground. The
connection terminal of each of the first and second jumper
wires 24 and 25 outputs a ground potential (0V) when the
wire is not cut, and a power-supply potential +B (5V) when

it is cut.

25 In the present embodiment, the output potential of the

13



15 a tenperature data correction setting nmeans for determ ning whether or
not to operate said tenperature sensor output data correction neans (43).
2. The renote controller for an air-conditioning 20 apparatus of claiml1,
wherein said tenperature sensor output data correction neans (43) is so
structured as to correct said output data of said tenperature sensor (26)
in such a manner as to |ower said output data by a predeterm ned degree of
t enper at uf@rsP5 Jumper Wige e e c@ﬁ@ﬁblleﬁ f &hean tEmpevatinrieonidaga
apparatus of claiml or 2, wherein said tenperature data correction setting
means i s compesedonf seftimpgrmehne,(24) psedi ded HncsaicerGia cyligniibary d
(10) in such a manner as to correspond to said tenperature sensor (26), and
iS so str o} j sQr t .
Spb¥hed ahd ot eRpERhE ut ddé@@@oﬁ:ﬁ:‘é’cecﬁ@ﬁ' Qlﬁglé(lg%?g%tég}ilcﬁe

correction nmeans (43) based on a cut of said junper w

renote c lepforcan air-conditioning apparatus of claiml.or 2, .
wher ei n g@%ég%en%%ra Ergtﬁgtdg%%gégggFgﬁgﬁgaﬁQé}ﬁﬁﬁﬁédiSC%BﬁﬂégedUBFQa
switch provided gn_.said circuit hoard (10) in such a manner_as to
corregpon‘ﬂhfﬁhsgilﬁlt i’r?pé’f%t’i%?éb?é ?@H@Sﬂ %rﬁ?raﬁa Spdiidites! bai dOn the

tenperature sensor output data correction neans (43) based on an ON
condi ti orPBReEahandwi ttdte Petpul, poteatialAff the second jumper wire
ACCA CAAAAAAAAAAAA CA2BCDH2fM C }

25 is used as a signal to switch between different types

of remote controller as described above.
On a back-side part 10B of the circuit board 10 are
10 provided various connectors 27, 28, 29, 30, and 31, which
correspond to the electric components on the front-side
part 10A, necessary printed «circuit ©patterns (not
illustrated), solder joints (not illustrated), and a
second IC 12B for microcomputer, and other components.
15 -Structure of the microprocessor-controlled circuit unit-
As shown in Figure 7, the microprocessor-controlled
circuit of the second IC 12B comprises A/D conversion
means 40, temperature data conversion means 41,
temperature data correction signal generation means 42,
20 which is generation means, and temperature data correction
means 43.
The A/D conversion means 40 A/D converts temperature
detection signals (analog voltage signals) of the
temperature sensor 26, which detects the temperature of

25 the room air introduced through the slit parts of the

14
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, $10%uu& ()-~((()))))9uj _@!'Lglovk ()- 10-u
means 41 without making ant correction to the data.

In this case, the correction value At is determined

in consideration of the circulation levels of the air in
10 the environment where the indoor unit and the remote

controller are installed.

-Operation of the microprocessor-controlled circuit unit-

The operation to correct temperature data by the
microprocessor-controlled circuit unit will be described

15 with reference to the flowchart of Figure 8.

The control of the correcting operation of the
temperature data differs depending on the environmental
conditions of the predetermined space where the air-
conditioning apparatus is installed. To be more specific,

20 this control varies depending on whether or not the indoor
unit and its remote controller are installed in such
locations that allow the air in the room to be smoothly
introduced to the temperature sensor 26 through the slit

parts of the opening grilles 5, 5. The control of the

25 correcting operation of the temperature data is started
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corresponding to the run/halt key 6a, the output voltage

detected by the temperature sensor 26 is entered to the

A/D conversion means 40 of the microprocessor-controlled

circuit at Step S1. The A/D conversion means 40 converts
10 the detected output voltage into digital data.

At Step 2, the detected temperature output which has
been converted into the digital data is entered to the
temperature data conversion means 41 so as to be converted
into a specific temperature data value. Then, the

15 temperature data value is entered into the temperature
sensor output data correction means 43.

On the other hand, the temperature sensor output data
correction means 43 receives from the temperature data
correction signal generation means 42 a criteria signal of

20 either Vo = +B = 5 (V) or Vo = ground voltage = 0 (V)
respectively indicating that it is necessary and it is
unnecessary to make a correction to the temperature data,
depending on whether the first jumper wire 24 is cut or
not, respectively.

25 Thus, at Step S3, it 1is determined whether the value
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controller is installed in the environment with an
5 appropriate circulation of air, the process goes to Step
S4, without making a correction to the temperature data Ti
by the temperature sensor output data correction means 43.
The remote-control thermo control means 44 controls the
temperatures to be air-conditioned, while maintaining the
10 temperature data Ti.
In contrast, as a result of the determination at Step
3, the first jumper wire 24 is cut with a value not less
than 0 (V), or the remote controller is installed in the
environment with a poor circulation of air, the process
15 goes to Step 5 where the temperature sensor output data
correction means 43 makes a correction (T = Ti - At) to
the temperature data Ti detected by the temperature sensor
26. The remote-control thermo control means 44 controls
temperatures to be air-conditioned by lowering the
20 temperature data Ti by a predetermined degree of
temperature At (At = 2°C, for example).
As described above, there are cases where the air of
the room cannot be properly introduced to the temperature

sensor 26 in the remote controller, judging from the

25 conditions of the environment where the air-conditioning
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higher than the actual temperature (T = Ti - At) of the

air in the room, the remote controller can finally perform

5 temperature control based on the nearly accurate
temperature (T = Ti - At) of the room air.

Thus, it becomes possible to realize comfortableness

expected from the temperature control by the remote

controller.

10

-Modified Example 1-
In the above embodiment, the single first jumper wire
24 is exclusively used to generate the temperature data
correction signals of a predetermined level (At = 2°C).
15 Alternatively, a plurality of (two, for example) jumper

wires could be used as the generation means. In other

words, the generation means can perform a correction of At
= 2°C when one of the jumper wires is cut, and perform a
correction of At = 4°C when two of the jumper wires are
20 cut. In this case, several correction levels could be
used in accordance with the conditions of the environment

to install the apparatuses.

-Modified Example 2-

25 The generation means to generate the temperature
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means, an opening switch or a voltage-variable switch

capable of generating similar voltage signals can be

5 adopted to perform similar operations when they are in the

ON state.

In such a structure, voltage values can be set in
several levels by a simple method, thereby facilitating
the temperature correction in several levels.

10
INDUSTRIAL APPLICABILITY

As described hereinbefore, the remote controller for
an air-conditioning apparatus of the present invention is
useful to detect temperatures and is particularly suitable

15 for temperature detection when air conditioning is

performed.
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a remote controller case (1) having an opening for air

5 intake (5);

a circuit board (10) having a temperature detection
circuit stored in said remote controller case (1); and

a temperature sensor (26) provided in said circuit
board (10) in such a manner as to correspond to said

10 opening for air intake (5),

wherein said remote controller further comprises:

a temperature sensor output data correction means (43)
for correcting output data of said temperature sensor
(26); and

15 a temperature data correction setting means for
determining whether or not to operate said temperature

sensor output data correction means (43).

2. The remote controller for an air-conditioning
20 apparatus of claim 1, wherein
said temperature sensor output data correction means
(43) is so structured as to correct said output data of
said temperature sensor (26) in such a manner as to lower
said output data by a predetermined degree of temperature.
25
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said temperature data correction setting means is
composed of a jumper wire (24) provided on said circuit
5 board (10) in such a manner as to correspond to said
temperature sensor (26), and is so structured as to

operate said temperature sensor output data correction

means (43) based on a cut of said jumper wire (24).

10 4. The remote controller for an air-conditioning
apparatus of claim 1 or 2, wherein

said temperature data correction setting means is

composed of a switch provided on said circuit board (10)

in such a manner as to correspond to said temperature

15 sensor (26), and operates said temperature sensor output

data correction means (43) based on an ON condition of

said switch.
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