DESCRI PTI ON *160160 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 detecting

t enper at ures. BACKGROUND ART 10 In general, the indoor unlmmmjwm
air-conditioning apparatus has a renote controller which mm"lmlu"ll ous
operations of the apparatus including its run/halt control ang,ghich also

perfornms initial setting of the apy@atsridene recent renote controllers
whi ch are closer to 15 the users than the indoor units are, include a

tenperature E:?eature %}éﬂ%&hsh?h - cOMYT TGHING APPARAKLE'S have a

t enperature control I ch 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 tenperature sensor such as a therm stor at one
end of the circuit board |ike ZESHNEERL FHEFHPst ored inside the remote
controller case. The renote controller case has an 25 opening grille for
room air intalheatprésepbsiinvention relates to a remote controller

for an air-conditioning apparatus having the function of

detecting temperatures.

BACKGROUND ART

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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corresponding to the tenperature sensor. The tenperature of the roomis
detected by introducing the roomair whose tenperature is to be controlled
to the tenperature .sensor through the slit of the opening grille. 5

- PROBLEM SOLUTI ON However, the circuit board in the renote controller case
I's provided with heat-producing el ectric conmponents including coil nenbers
such as mains coils, resistance, 10 and IC, so that the renpote controller

case is Ié&sﬁk¢sF@ndqatg Vs Mthesitiampdratuhealsed@lor On the U P4 thLe
sensor, possibly preventing it fromdetecting the accurate tenperature of

the room o FhithePrabl tnﬁnlgoaleqe%&“%eﬂ?}efegaumﬁgﬁ%'ﬁomeﬂ@ psgEto be

ai r - condi T ore e air-con ndoor
correspondence with the ppsition te controIkP is installed

So that {hEMBPFALREENdS SFaaPEA Pty %%?MO OdbCRET B IRE FRAFAY

grille for. air intake of the renote controller. 20 However, if the air
around t hehFepghe thensddity &f %hep%BFP}n6|ﬂﬁﬂkh%xidue to the structure or
environnmental conditions of the roomin which the air-conditioning
appar & us (indoor unit) is installed, it often happens that the air of the
area to be air-conditioned fails to

-PROBLEM SOLUTION-

However, the circuit board in the remote controller
case is provided with heat-producing electric components
including coil members such as mains coils, resistance,

10 and IC, so that the remote controller case is likely to
get warm inside. This heat acts on the temperature sensor,
possibly preventing it from detecting the accurate
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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25 act on the tenperature sensor properly. In this case, the 2 tenperature
control operation by the renote controller (hereinafter referred to as a
renpte control operation) which is an expected feature of the renote
controller fails to achieve confortableness. 5 The present invention has
been contrived to solve this problem and has an object of providing a
renote controller for air-conditioning apparatus which can perform proper

t enper at Ufémféﬂhtﬁlre Teohe ra’ eopeeaitiich Bye MMRSeRlenoteenicont rekesri t
10 possible that at the tinme of installnment of the air- conditioning
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manner as ecreas y a predeterm ned degree of tenp
necessary jipn . accordance mﬁtqbnﬂe 'nsH?IIin e3¥£ronneqh:of th aji 15
condi ti onfAYCRppLT atdfs. SHREC LS P Re cg;o i FA1CCS hémtng"rﬁ)% 1ftre
sensor detects tenperatures higher than the actual tenperatures of the
room As Baibsute, aghjegigeconiemtabtBREES|- operation can be realized after
the installment of the air-conditioning apparatus. 20 DI SCLOSURE OF THE
| N\VENBI ON The Tihveegaresemtveimventionphas deemiconthéved| towisegve this
probl em sol ving neans in order to achi eve the above- nentioned object.
problem, and has an object of providing a remote
controiler for air-conditioning apparatus which can
perform proper temperature control.
To be more specific, the present invention makes it
10 possible that at the time of installment of the air-
conditioning apparatus, the output data of the temperature
sensor is set in such a manner as to be decreased by a
predetermined degree of temperature as necessary in
accordance with the installing environment of the air-
15 conditioning apparatus. This can solve the problem 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 1in order to achieve the above-

mentioned object.

25 (1) First Invention



25 (1) First Invention 3 This invention is a renote controller for an air-
condi tioning apparatus conprising: a renote controller case 1 having an
opening for air intake 5; a circuit board 10 having a tenperature
detection circuit stored in said 5 renote controller case 1; and a
tenperature sensor 26 provided in said circuit board 10 in such a manner
as to correspond to said opening for air intake 5. The invention further
conprises: a myiper dnventsiensornsouaputemoddba conteolilen nmféans 4R fair-
correcting output data of 10 said tenperature sensor 26; and a tenperature

data cor&ggiifRofthly NapmatsdPr AShSFis phg9 Waet bemoRle NlortdroPPEFat €

sai d tenperature sensor output data correction neans (43). In the above

ai d t e sensor o re ans (43). Tn
ppar ot uscaPho( Bkl fin HefedCEbeopi o 8728 € inc e board

t t , t put dat ti 43 . t.h t
operate 18 Dot e WEIRFLH TS HEEACTG Bt PRI AL S WAL s 28t ng

is done, in the subsequent renote control 20 operation, the output data of
the t &nperemote sepBbrolderareasentinuady cdr tERRRFPUFQe SRMPRFat26e
sensor output data correction nmeans 43 to be read into the m croconputer
as approppravedednpar asaiés ciCosidrueoatg, I@heint hechser mapBerhas ebot e
controller,
correspond to said opening for air intake 5. The
invention further comprises: a temperature sensor output
data correction means 43 for correcting output data of
10 said temperature sensor 26; and a temperature data
correction setting means for determining whether or not to
operate said temperature sensor output data correction
means (43).
In the above structure, at the time of installment of
15 the air-conditioning appératus, 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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25 the detected tenperatures are automatically corrected to 4 have
appropriate tenperatures in accordance with the circulation |levels of the
air inthe installing environnent of the air-conditioning apparatus. As a
result,- it becones possible to realize confortabl eness 5 expected fromthe
tenperature control by the renote controller. (2) Second Invention In this
I nvention, said tenperature sensor output data correction neans 43 is SO
struct ur enavé t appeopediatsai dtedpevatpuesdatin ofacadrddaraper atilite seheor 26
in such a manner as to | ower said output data by a predeterm ned degree of

tenperat Ut grchlatienaboyevetiguct gyge, ghet heaiime ph i nafal | me¥epi1ihge
air-condi fioning apparatus, the tenperature data 15 correction setting

h
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this setting_ is done, in the subse renot e Qntrol eration, the
out put daFesBltyhelfenPeralEfe E@ﬁ§ggﬁfﬁ 38 aFSa Sjuin! nﬁgﬂﬂg IRAeSS by
the tenperature sensor output data correction neans 43 to have

t enperBat uexpettadr efriom prkelet BEMPREALYES ec@enkol Byl the heremp ot
data are read into the mcroconputer as the tenperatures |owered by the
pr edet er ncoptirdddeees.

(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 1is 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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25 Consequently, when the user uses the renote controller, 5 the detected
tenperatures are automatically corrected to have appropriate tenperatures
in accordance with the circulation levels of the air in the installing
environment of the air-conditioning apparatus. As a 5 result, it becones
possible to realize confortabl eness expected fromthe tenperature control
by the renote controller. (3) Third Invention In this invention, said

t enper at Uf ge ddet & ®Citictiperbt uiid | A eNEaEona tE0ANAYEdcOf rackedPetoW I e
24 provided on said circuit board 10 in such a manner as to correspond to

sai d teMDELALUr 8o08R0N A, AWinbSr SPuPEEICY ChdSof 8anBBST Wik1PAI fhe

tenperature sens tput data correction means 43 based on a cut o
Lhe ai r-COREFEFOFAAG apperaids. She juitber 44Fe o4t  omatel Loke in
accordance with the installing environment. Wen this cutting is done, in
t he subseguehronmgpte odontths FF=2oRAitinRisgt paPRAIALWF-the AS a
tenperature 20 sensor 26 are continually corrected by the tenperature
sensob outestltat aitorbecomea npassible Fup exenpliee t hromfourttakileless ar e
read into the mcroconputer as tenperatures |owered by predeterm ned
degrees. é&ppeefieant Ifromherhd hetemperasase hedet®d e cbpt r @hleer ,remote
controller.
(3) Third Invention
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 is 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 jumper wire 24 is cut
on the scene in accordance with the installing environment.
When this cutting is doﬁe, 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-
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25 the detected tenperatures are automatically corrected to 6 have

appropriate tenperatures in accordance with the circulation levels of the
air in the installing environnent of the air-conditioning apparatus. As a
result, it becomes possible to realize confortabl eness 5 expected fromthe
tenperature control by the renote controller. (4) Fourth Invention In this
i nvention 4, said tenperature data correction setting neans is conposed of

a swtch pseyi dagg%pﬂiate 10c&mperhtubear d i0 idcSoEdaAcBRNRARIES £ Re
correspond to said tenperature sensor 26, and operates said tenperature

sensor o orr ' megpRs 4 ased: on an, ON ndist . sai d
cwi ton. IhibatabieRo | FEbEln TERRS, engriRELLn, A A 8
air-conditioning ageara&ys, on the sceﬁg. he switch is __turned on in

accor danc@PVHFROPREY nOfa) (1T ARFTEAREAEIONWAE, ARPARAYYS: is 4P thd ON
position, in the subsequent renote _control operation, the output data of
the tenpee@tlte sthsdPeoemgFe BOAEARAS | $OcoFpaLics bFomkerrahlanrsat ure
sensor output data correction neans 43. For exanple, the output data are
read Bnt cexpechedr ofooput ethe astempprainrees daiereld bhypr &tiet enremete
degrees. Consequently, when the user uses the renote controller, the

det ect ed éenpeodleres are automatically corrected to

(4) Fourth Invention
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 1in 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 automaticaliy corrected to

25 have appropriate temperatures in accordance with the
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25 .have appropriate tenperatures in accordance with the 7 circul ation

| evels of the air in the installing environnment of the air-conditioning
apparatus. As a result, it beconmes possible to realize confortabl eness
expected fromthe tenperature control by the renote 5 controller. -Effects
of the Invention As a result of these described above, according to the
renote controller for air-conditioning apparatus of the 10 present

i nventi onciteonl attiahl entevetspecved fehen t heit enpiat at whee cordimsdabyihge
renote controller can be realized regardl ess of the positions of the air-

condi ti onbhg; ABRABALUS odNd ﬂ@vtﬁf%ﬁ@ht%na%&t I&%gg‘ijaﬁﬁig ati omof Hhe
air between them 15 BRI EF DESCRI PTI ON OF THE W Figure 1 shows the

f t vi f_Lh [ f i . t trol.l f

ai - condi FPohthe abparaFCanee (HESSHhiSd: hent BRI pFOBERE SARASRTER. 20
Figure 2 shows the top view of the main case of the sane. Figure 3 shows
t he back SXRGFEEd: hE LM n T e BEMPREALYX G, FOYFRL 4 BhowdhEhe HeRREC VI ew

of the circuit board 25 stored in the main case of the renpte controller.
5 controller.

-Effects of the Invention-
As a result of these described above, according to the
remote controller for air-conditioning apparatus of the
10 present invention, comfortableness expected from the
temperature control by the remote controller can be
realized regardless of the positions 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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8 Figure 5 shows the back view of the circuit board. Figure 6 shows the
right-side view of the circuit board. Figure 7 is a bl ock di agram show ng
the structure of 5 the output data correction circuit of the tenperature
sensor in the mcroprocessor-controlled circuit unit of the renote
controller. Figure 8 is a flowhart showi ng operations to correct the

out put data of the tenperature sensor in the circuit. 10 BEST MODE FOR

CARRYI NG OUT FHiguldVEBNHKIWs | gHeebatkt ienglo B theveiheustr bolwide of the
remote controller for an air-conditioning apparatus of the enbodi nent of

the present ipyghticOng lonowk UEhd! e Phnt D8 gBI Ny Payt Sopf difle amdgi ¢
controller- In Figures 1 through 3, a In case 1 of the renote controller
is conposed_of a first outer case la for the front side and a second outer
case | b f72t%he back side which are conbined 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 crystaFigd%& Dalfor dpiprkyidd@anan | ShQwWRpdddhs ShFBFRHEEEOPE AL
the bottomon the front side of the first outer case la is provided an
oper abi ngth@anmitpuhavdagavacovusctpenat cagckdys Wi cliheavéedperatubel ity.
These operating keys each have a conductive

sensor in the microprocessor-controlled circuit unit of

the remote controller.

Figure 8 is a flowchart showing operations to correct
the output data of the-temperature sensor in the circuit.

10

BEST MODE FOR CARRYING OUT THE INVENTION

Figures 1 through 8 show the structure 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 1lb 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

9



9 sheet for contact closing on their back side. Included in the operating
keys.are a ventilating operation shift key 4a, a ventilating volune
control key 4b, an inspection/trial run key 4c, a tinmer setting tine

up/ down 5 key 4d, a setting tenperature control up/down key 4e, a wnd
direction shift key 4f, an operation shift key 4g, a wnd volunme control
key 4h, and a filter sign/reset key 4i. At the right above the liquid

crystal psneét 2&oar eoniadi deTb@inynbhalthdday Keckndidel unfhaltudbdpiny
unit 7a 10 abreast with each other. At the top left of the first outer

case |a anglt idd OREy8! 4P aCoRNt P EIngasBerhidlod NBNTRL) £a7e 1

are provrdedgﬁbenrng gril Y es 5 5 for roomair ? main case 1 is
so structyred that the ari gf th elv%rﬂls 1g | rauucq&ather Ep through

t he openi @ gri Bls ¢ =& 08t ur é B%e ci 98 ® boar %art gure

t hrough 6 show t he structure of the circuit, board 10 stored in t naln

case 1 ofinsReghbaon/kEdalodeln b6Yr &ft @ cHARLE ISettimg Eimg,iup W% 10
is conposed of a well-known single-sided printed circuit board as apparent
from 5Fi gkees 4 ,t 0a6 sehtding iempexadiure oconsrpilr supbdeen deex 4ea by
using unillustrated predeterm ned screw nenbers at 25 four spots on the
peri met erwivid cligectdsmonshi bt akegclaintadOoperation shift key 4g, a
wind volume control key 4h, and a filter sign/reset key 4i.
At the right above the liquid crystal panel 2a are
provided a run/halt key 6a ahd a run/halt display unit 7a
10 abreast with each other.
At the top left of the first outer case la and the top
right of the second outer case 1lb 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 circuit 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




parts (boss parts) a-d on the back side of the first outer case |a.
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
bottom of the circuit board 10 are provided nake-and-break contacts 4a,.
4B, 4C, 4D (U 4D (D, 4 (U 4E (D), 4F, 4G 4H, and 41 each having a
pair of crank-shaped conductive foil contacts. These make-and 10 break

contacts garts 4boske parasey 2Acqobfli Beabadie s vdat bEatheg faReAtdwreshi ft
key 4a, ventilating volune control key 4b, inspection/trial run key 4c,
timer setéégg 1L me up/down key 4d, setting tenperature control up/down

key 4e, wnd direction shift key 4f, operation shift key 15 4g, w nd vol une

control key 4 ,.aqg%filter sign/reset ke ﬂ%.are turned on. Fromthe top
ght to top RSN A5eYE e’ EBBret: portiith ol edteRErAtAA BLRkt oh
6A corresponding to the run/halt keg 6a, a light-emtting di ode 7A
i ndi cat i ngolc\h@fzcth%n¢h§p91@or¥qufén 0 dsopepvided 1, ladpidscyysipat wire
24 as tenperature data correction setting neans for generating criteria
si gnalbs t@ispilagatiastiadillierg ggarot280 correct the output data of the
tenperature sensor 26 which detects the tenperature of the air in the room
before 25 stamid nghe MRIWicm COT r thet heireli ©PHoArPN 102 $E60Hokdided
make-and-break contacts 4a, 4B, 4C, 4D (U) - 4D (D), 4E
(U) - 4E (D), 4F, 4G, 4H, and 4I each having a pair of
crank-shaped conductive foil contacts. These make-and-

10 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

15 4g, 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 indiéating the

20 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

25 starting a remote control thermal operation, a second
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junper wire 25 which switches between different types of renote controller
dependi ng 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 1C 12A having an interactive conmmunication control circuit for an
uni | lustrated outdoor or indoor unit, and capacitors 13, 13. 10 The

t enper at ly@mpeRSHirtd 25 hAlitOUswaschllsusi¢eedn Gdfiferait speRsief a
right-side board part 10a having a power coil 11 which is a heat-producing

t PRy I FdHd h
ot her wi TFoR 8 e PRy e ot ey (180 e e eut di ng
an air passage w%rgq:eetﬁ/\éeeg#l%@%?t hes%ggéi Si e Iof t&ecég‘t_}_%si getﬁt\)é)ard

ed a par :

part 10c R pro The™ t enper at Ure” Sens 6
connected wth the term nal part, 27 via a | ead 26a. The |l ead 26a has a
consi der JEPBPeEAFHKE Ofethg 1315 LAJLRE FPABss. 20 The lead 26a is bent to
be U shaped fromthe termnal part 27. The tenperature sensor 26 is
arranged to bénasthearrighn tpesrtbicen d ofar theocl gupdssinystahd disphbaye t he
opening grilles 5, 5 for roomair inlet. On the other hand, at the top
right andihng®palefihgofpardd 2ie alref tpebdedeaand pirst 1@C arzaphaviidrd an

U- shaped hol | ow 12
interactive communication control circuit for an
unillustrated outdoor or indoor unit, and capacitors 13,
13.

10 The temperature sensor 26 is laid out as illustrated.
To be more specific, a right-side board part 10a having a
power coil 11 which is a heat-producing component and a
left-side board part 10c are thermally separated from each
other with a comparatively wide hollow portion (notch) 10b

15 for éroviding 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



porti-ons (notches) 10e and 10d, respectively. Afirst junper wire 24 is
stretched between protruded portions 10h and 10g, which are at both sides
of the hollow portion 10e, and a second junper wire 25 is stretched

bet ween protruded 5 portions 10g and 10f, which are at both sides of the
hol | ow portion 10d. 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 tpertibhk appoteresy j vogeramdr avd0 Zespubtivellpi s 0RP £0pbtes a
pair of pliers to be inserted thereinto fromthe back side in order to cut

e 11 Loy SRR AR ULRIER B0k PPl SRR e 0507

outer case I'b el n- case exanp en nment™of the
oper at 1 orfd BB Ry S caf T pERRD s i st SRR EP LhPFe 2O ik Dear e
connected in parallel wth each other; one end being supplied with a

pr edet er fRRRdapERECHS, pPINPEH| VaEe 28 d5v)stuetshedhbeswren e taided
connected to the ground. The connection term nal of each of the first and
second® | uppetionsr et0g4 and 2D Hut pdticha grmunatpobetnhi afidey) efienthae
wire is not cut, and a power-supply potential +B (5V) when it is cut. 25
I n the presenbwepbediioentlrod he out put potential of the 13

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 jumper 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



first junper wire 24, which is the tenperature data correction setting
means, is used as a criteria signal to operate the tenperature data
torrection signal generation means 42 of the mcroprocessor-controlled
circuit unit 5 which will be described below (refer to Figure 7). On the

ot her hand, the output potential of the second junper wire 25 is used as a
signal to switch between different types of renote controller as described
above. O‘fﬂr@ﬁijﬁmg@rpahtirbOBZ@, t Rehichicuié beped tempedatily&r aya€ed
vari ous connectors 27, 28, 29, 30, and 31, which correspond to the

ol ectil S GorpaneaLs QR nd aBhag) i P@éé?lgé SEERSEE Y DBl clgoui

patterns (not d8f 'S nts (not | |'ustr at ed) second
IC 12B f d. ot Str
ni cr opr ogégén’ég Eoﬂﬂ)ul fé’hp%??gﬁff?e[ﬂﬁfgpo r§ﬁg\ﬁr”r°nn _ﬁ_%ﬁ?ciurﬂe rfq;eatlon

m croprocessor-controlled circuit of the second |1C 12B conprises A/D
conver si ohReandand240f t difier MAFECREPGCESAYeEONSF Oddats Aircykhpdiitre
data correction signal generation neans 42, 20 which is generation neans,
and t énpewlaichewdadfla beordesxty dped nbaﬁ9w4:{.re'lﬂ£e: AL®D Edguresi7lon nEamstHe A/ D
converts tenperature detection signals (anal og voltage signals) of the

t enper at us€h&LNHhand] 6. thehiait siet epdsehltd aleyrertielr €e0bdndd jularoaim geé r

i ntroduced through the slit parts of the 14
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 Jjoints (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



openi'ng grilles 5, 5 so as to obtain digital signals. The tenperature data
conversion neans 41 converts the tenperature detection signals that have
been converted into the digital signals by the A/D conversion neans 40 5
into digital data which specifically indicate tenperature values. The
tenperature data correction signal generation mneans 42 receives an output
vol tage value Vo which differs depending on whether the first junper wre

24 of theoﬁéﬁih 1%&&(1@@%1%1)&& Wor %‘bt%ﬁbn Zﬁlgﬁt&yts%na% (vvhen it is
cut, Vo = +B = g and when it is not cut, ground potenti al 0V

Then, the temﬁ{eaw&ﬁ dpLayea el Oawéégg;bngﬂagﬁlef BBAYS A%, OpRE" at s

tenperature d corr I'on signals J unper wire 24 1's cut
15 (Vo = +B = .not gener n first | er wre
24 is nott‘éﬂPefe’S gﬁ% 3%t i aﬁgna \Me}ﬁ"f*ﬁe ee%erca?t H5Ha
correction signal generatlon means 42 is generatlng t enperature data
correcti ohntpgridie, digitalenpignadfe Riat &heord Rt CONVREFIOMIMRARSs 40c
renote- 20 control therno, control neans 44 operate after making a

corred i ointo tddnpidrak udetdatwilih'h especdd itadrhyt hindieaper dtempe kit are
conversion nmeans 41 so as to change the actually entered tenperature data

Ti into ayhegperature T (T =Ti - At) lower than the tenperature data Ti
by a 25 predeterm ned tenperature At (At = 20C, for exanple). On 15

The temperature data correction signal generation
means 42 réceives an output voltage value Vo which differs
depending on whether the first jumper wire 24 of the first

10 and second jumper wires 24, 25 is cut or not (when it is
cut, Vo = +B = 5 V, and when it is not cut, Vo = ground
potential = 0 V). Then, the temperature data correction
signal generation means 42 generates temperature data
correction signals when the first jumper wire 24 is cut

15 (Vo = +B = 5 V), and does not generate them when the first
jumper wire 24 is not cut (Vo = ground potential = 0 V).

When the temperature data correction signal generation
means 42 is generating temperature data correction signals,
the temperature data correction means 43 makes the remote-

20 control thermo control means 44 operate after making a
correction to temperature data Ti entered from the
temperature data conversion means 41 so as to change the
actually entered temperature data Ti into a temperature T
(T = Ti - At) lower than the temperature data Ti by a

25 predetermined temperature At (At = 2°C, for example). On

15



the ot her hand, when the tenperature data correction signal generation
nmeans 42 is not generating the tenperature data correction signals, the
tenperature data correction nmeans 43 makes the renote-control therno 5
control neans 44 operate while outputting the tenperature data Ti received
fromthe tenperature data conversion neans 41 w thout maki ng ant
correction to the data. In this case, the correction value At is determ ned

in consi dgpati gahefr t hand,, Cultédn onchevetempbrhbara r data 1&dheection
envi ronnent where the |ndoor unit and the renote controller are install ed.

-operati o ngﬁa&he ﬁé?BEE(BﬁSS%eQRQH%i ed ;¢ rCHbEt ‘;(’}H: %IQ&B eragpgn to

correct tenperatur m Cr oprocessor-con circ |t anit

will be descrlbeg th refere ce to_the ﬁ \%ghét of F| p
control ofFePREXE PF@tt oﬁ@FEﬁc Bt PhEnaLs 8mB§F e?@ a
dependi ng on the environmental ~conditions of the predetern1ned space where
the air- @OREPFEdAINg BRPRFat &3 | Maketal tb¢ TRt ADFRNEFEd: fikhepmot hi s
control varies depending on whether or not the indoor wunit and its renote
contr @ | econtroilnsuednsd4dn opertate oghilenoutiprt tingwthiee tampématheer oom
to be snmoothly introduced to the tenperature sensor 26 through the slit
parts of &§heaopedi ngegeiiveas Srom The ceempelradfurdie tL£ordankérgion
operation of the tenperature data is started 16

means 41 without making ant correction to the data.

In this case, the correction value At is defermined

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

16



w th-the operation of the air-conditioning apparatus on the precondition
that the first junper wire 24 is either cut or not cut. Wwen 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,, the output
voltage detected by the tenperature sensor 26 is entered to the A/D
conversion neans 40 of the m croprocessor-controlled circuit at Step Sl.

The A/D convhrstive wparatibgonferthe 1Qitheonatesbadngut appayaku@geonnt o
digital data. At Step 2, the detected tenperature output I ch has been

convert edejat o, tie (i Ok {Sh @GR 1 SneNgired _tﬂ,[llﬁﬁér LATRET 24 UGG d8d fher

conversion nedns 41 so as to be converted into a specific tenperature data
val ue. Then Ege 1% tefperature data value is entered into the tenperature

sensor ou?BEt al'd cSrtection neans 43. on the other hand, the tenperature

sensor output data correction neans 43 receives fromthe tenperature data
correction sidhanr géhte atll"b‘h?]h%%ﬂﬁs keyay €@t efi atdegnairgconsiikiopingy =
+B =5 (V) or Vo = ground voltage = 0 (V) respectively indicating that it
i s nedessappazatust is pwskedsstoy turmaka atber reeni/balto swatcbnpéAat ure
data, depending on whether the first junper wire 24 is cut or not,
respecti vebyreadpohding ato Stde SSun/hals dadyer dapecthdedheputhevobtage 17

detected by the temperature sensor 26 1is 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 1is cut or

not, respectively.

25 Thus, at Step S3, it is determined whether the value

17



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 O (V) , or the renote controller is installed in the environment with
an 5 appropriate circulation of air, the process goes to Step $S4, wthout
making a correction to the tenperature data Ti by the tenperature sensor
out put data correction neans 43. The renpte-control therno control neans

44 controbs the cirdnrarial WHgndD belahgeC Wediid anbeheihd! @ viyRioit & njwng.t he
10 tenperature data Ti. In contrast, as a result of the determ nation at

Step 3, HSnfthE:STfijz‘é'H)gnTﬁéééf wirkS z‘iUti(f"‘H& Gy HEtHOtth'ee%SriE%Pan

(V), or the renote contr Is installed in the environment wth a poor

circulation of.air,..the pyocess 15, g0es to,Step re the tenperature
sensor ouf pAPeat’P1%adS e&?i S nB8Fs %%ﬁggna ozox\lpz(tt i%n Fii’e: Eemote ;)
to the tenperature data Ti detected by the tenperature sensor . 26. The

r enot e- coPRRBFOLA8END Iont 1BFtARARE 44 R onEREI s EVEHERABERF es Wik he an
air-conditioned by lowering the 20 tenperature data Ti by a predeterm ned

degre® ofapprapriater eciscyration0Qf fairexdhs epropgesgegnepetoalvep
there are cases where the air of the roomcannot be properly introduced to
t he tenpes4} uwetheeansaaklfng natberreontiencant rihié etempedgingel idaed hei 25
conditions of the environnent where the air-conditioning 18
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 1lowering 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

18



apparatus is installed. In these cases, even if the tenperature sensor 26
detects a tenperature (Ti =T + At) higher than the actual tenperature (T

= Ti - At) of the air in the room the renpte controller can finally
performb5 tenperature control based on the nearly accurate tenperature (T
=T - At) of the roomair. Thus, it becones possible to realize

confortabl eness expected fromthe tenperature control by the renote

control | esppdPatiybdi isedifkxpapied. | n the e sk rerdveh heisi nghé
first junper wire 24 is exclusively used to generate the tenperature dat a

correctiop, %}893‘%3 gf sfenf¥ yexg]f‘éfr&_-% tge\éate(nr;ﬁ%fafuggc)(Tl + D)o

Al ternative urall t exanpl'e) | unper res cou
used as the generati on neans. ot her words, the generation nmeans can

per f or m R EBREECE: oFney ac:tu LempeRAEuEe (e JuWﬁer whrel PE khe and

perf orma, correction of At 40C when two of the junper wires are 20
cut. In tdE &Bséhes&pomy Eﬁﬁré@@PBR F@@&@?L&ﬁH(F%@ fi8ad lyn RIS eRnce
with the conditions of the environment to install the apparatuses.
- Modi bi edt &mpepatuie25 Fhntgeder abasedneaps t othener acarliy t eamgenmtuee 19
sensor output data correction signals is not limted to

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 Jjumper 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 denerate the temperature
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t'he above-nentioned junper wires. As another generation neans, an opening
switch or a voltage-variable switch capable of generating simlar voltage
S5ignals can be 5 adopted to performsim|ar operations when they are in the
ON state. In such a structure, voltage values can be set in several |evels
by a sinple nethod, thereby facilitating the tenperature correction in
several levels. 10 | NDUSTRI AL APPLI CABI LI TY As descri bed hereinbefore, the

renote cogéhdbkerod®put alatid - 66Rdetitddnds 2gRal at Us Ohdthel Pnesd to
invention is wuseful to detect tenperatures and is particularly suitable 15
fFor tenpefRL Ul Géh CTo B8 Arip&PNHille@N NIALS aSEhOF ™finePation
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 1levels 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.

20



