A CONTRCL DEVI CE OF AN Al R CONDI TI ONER BACKGROUND OF THE | NVENTI ON Fi el d of
. the- | nventi on The present invention relates to a control device of an air
" condi ti oner and, nore particularly, to a control device which is equipped
with a termnal through which the signals for perform ng . hone autonation
(renote control) is received and a renote control term nal through which

the signals froma renote ¢ an air
condi tioner through the tm@?@gﬁbggyﬁ%tqﬁg\%wg%‘éégmﬁat As a
typi cal conventional control device for controlling an air conditioner,
there is one that is designed to turn OV OFF an air conditioner by

operating the S"“é&&?‘(%é’ﬁuﬁd ?J@IT?IE_CW{&IQH(%I (w rel_ess

Field 'of- the Invention

S .The present invention relates to a control device of an air
conditioner and, more particularly, to a control device which is equipped
with a terminal through which the signals for performing home
automation (remote control) is received and a remote control terminal
through which the signals from a remote controller is received sd as to

10 control an air conditioner through the two systems.
Description of the Related Art |
As a typical conventional control device for controlling an air
conditioner, there is one that is designed to tum ON/OFF an air
conditioner by operating the switches on a remote controller (wireless
15 remote controller) or set a temperature and a timer on the air
conditioner. The remote controller transmits control data, which
includes an operating signal and the temperature detected by the
remote controller, at a predetermined time interval (e.g. 3 minutes). If
the control device does not receive any signal output by operatin§ a
20 switch on the remote controlier, then it updates the operating data for
the air conditioner according to the control data received periodically
from the remote controller.
There is a model of such control device which is provided with a
home automation (HA) terminal for obtaining the signals for carrying out
25 home automation (remote control) from outside. The use of the HA
‘ . terminal makes it possible to accomplish tele-control whereby an air

conditioner at home can be controlled away from home through a
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~renote.controller) or set a tenperature and a ti‘mer on the air conditioner.
The renpte controller transmts control data, which includes an operating
signal and the tenperature detected by the renpte controller, at a _
predet er m ned time interval (e.g. 3 mnutes). If the control device does
not receive any signal output by operating a switch on the renote '
controller, then it updates. the operating data for the air_.conditjopner
according to the telaphose m&rr‘@é@teéﬂﬁf ios dhe dikeycan &%, ashiey in a
controller. There is a nodel of such control device which is 8I’OVI ded with
a hone automatlomqm)butdﬁmmélff%rfh%lﬂfaﬁ‘@ﬂfﬁ@o@efe Jingnpraer JAomahen G out
honme autonation (renote control) fromoutside. The use of the HA term nal

makes it possi bl ebe oused cdlpei faf simeltanseusiy twmmgabQNAQ Bi la‘TCGHBF’lt'PBﬁ@r at
home can be controlled away from hone throu

installed in different rooms at a hotglhor the like.

5 There is a problem however, with the air conditioner control
device equipped with the remote control terminal for receiving the
signals from such a remote controller and the HA terminal for receiving
the signals from the remote control device. The problem arises from
an operating characteristic of the air conditioner control device which

10 permits control of the air conditioner through the two systems, one for
receiving the wireless signals applied through the remote control
terminal and the other for receiving the signals applied through the HA
terminal; when the air conditioner, which was started by the signal
received from the remote controller, is stopped by the signal received

15 through the HA terminal, the air conditioner is automatically restarted
when it should not be, by an operating sigﬁal which is periodically

transmitted from the remote controller.

SUMMARY OF THE INVENTION

20 The present invention has been made with a view toward solving
the above .problem, and it is an object of the present invention to
provide a control device of an air conditioner which achieves stable
control by giving a priority to the signals received through the HA
terminal.

25 A control deviqe of an air conditioner according to the present
invention comprises: a first controller which is installed in a room to be

Mditioriéd and which outputs the signals for controlling the air
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REPLACEMENT SHEET -2- telephone line, or renote control or the like can
be ‘achi eved within a hone but rempte fromthe air conditioner. The hone
automati on can be used also for sinultaneousl y turning OV OFF air
conditioners installed in different roons at a hotel or the like. There is
a problem however, with the air conditioner control device equipped with

contr ol ler and t HEOGNEPRrsroars SoutelRs: woSpris “BRafiernr » siffeiedt FEHB: o
control device. Tth rom tr op! %rpegarla Sr%%n{ rto rEe air-conditioned and which outputs the
signals for controlling the air conditioner; and a main controller which
receives the aforesaid signals output by the first controller via first
5 interface and receives the aforesaid signals output by the second
controller via second interface and which controls the air conditioner in
accordance with the aforesaid two types of signals; wherein, after the
signal for starting the operation of the air conditioner is sent to the first
interfaée, the first controller sends the signal for running the air
10 conditioner in a predetermined cycle to the first interface until the first
controller outputs the signal for stoppirig the operation of the air
conditioner to the first interface; and the main controller invalidates the
signal for running the air conditioner received through the first interface
once it has received the signal for stopping the operation of the air
15 conditioner from the second controller through the second interface.
Such a structure gives precedence to the signal received from the
second controller through the second interface over the signal received
periodically from the first controller through the first interface. This
prevents the air conditioner frorh being inappropriately started by the

20 . signal received periodically from the first controller.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram illustrative of an air conditioner

which employs the control device according to the present invention;

25 Fig. 2 is a block diagram illustrative of an embodiment of the
control device of an air conditioner according to the present invention;

and
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an operating characteristic of the air conditioner control device which
permts control of the air conditioner through the two systems, one for
receiving the wireless signals applied through the renote control terninal
and the other for receiving the signals applied through the HA term nal:
when the air conditioner, which was started by the signal received fromthe .
renote controller, is stopped by the signal received through the HA '
terminal, the air cofig.tddee flowchant diustrativel of aecondiol eeutingcaf the gapticld not
be, by an operating signal which is periodically transmtted fromthe '
remote control | erdeWWMiowmmMmeageme ivEig.idn has been
“made with a view toward solving the above problem and it is an object of

the present invention to provide a control device of an air conditioner
whi ch achi eves stabl e

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

5 An embodiment of the present invention will be described in
detailed in conjunction with the accompanying drawings.

Fig. 1 is the schematic diagram showing the air conditioner which
is controlled by the control device of the embodiment according to the
present invention and which is constituted by an indoor unit and an

10 outdoor unit. A refrig_erating cycle in the drawing includes a
compressor 1, a four-way valve 2, an outdoor heat exchanger 3, a
capillary tube 4, an indoor heat exchanger 5 for indoor installation, and
an accumulator 6, which are all connected annularly with a refrigerant
pipe in the order they are listed. The outdoor heat exchanger 3 and

15 the indoor heat exchanger 5 are both equipped with blowers to
expedite the heat exchange by the outdoor heat exchanger 3 and the
indoor heat exchanger 5.

According to the air conditioner described above, when the
four-way valve 2 is in a state indicated by the solid line in the drawing,

20 the hot high-pressure refrigerant, which is discharged from the
compressor 1, flows in the direction shown by the solid line arrow into
the outdoor heat exchanger 3 where the hot high-pressure refrigerant is
condensed. The condensed refrigerant is then reduced in pressure
through the capillary tube 4 before it evaporates in the indoor heat

25 exchanger 5. The endothermic action at the time of the evaporation of

| ."tHé'refri'gérant cools the indoor.

On the other hand, when the four-way valve 2 is in a state
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control by giving a priority to the signals received through the HA
termnal. A control device of an air conditioner according to the present =
i nvention conprises: a first controller which is installed in a roomto be
air-conditioned and which outputs the signals for controlling the air

-3- conditioner; a second controller which is installed in a different room
fromthe aforesaid roijqrgto be air-condjtioned and which outputs fhe signals

for controlling tiRdicated yndhei gashed ding dcagling dBaER)oIIN ethendrawinge &y es

the aforesaid signals output by the first controller via- first .
_ refrigerant, which’is discharged from the compressor 1, flows in the

direction shown by the dashed arrow into the indoor heat exchanger 5
where the refrigerant is condensed. The refrigerant evaporates in the
5 outdoor heat exchanger 3, and the indoor is heated by the heat
radiating action which takes place when the refrigerant is condensed.
Fig. 2 shows the essential part (indoor unit) of the control device
for controlling the air conditioner shown in Fig. 1.
Reference numeral 7 denotes a wireless remote controller which
10 serves as the first controller and which employs infrared rays as the
transmitting means. The remote controller 7 is equipped primarily with
a switch which is pressed to transmit the signal for switching between
ON and OFF of the air conditioner, a switch for transmitting a signal for
switching among several modes including heating mode H for heating
15 operation, automatic cooling/heating switching mode C/H wherein the
cooling operation and the heating operation are automatically switched
‘ aﬁcording to room temperature, a switch for transmitting a signal for
switching to fan mode F for mere fanning, a switch which is pressed to
transmit a signal for setting a desired room temperature and a display
20 (e.g. LCD display) for displaying the operating condition of the air
| conditioner which has been set by the remote controller. Pushbutton
switches, gray code switches, etc. are used for the switches for the
above purposes.
Once the setting for the'operation of the air conditioner has been
25 completed through the aforesaid switches, the remote controller 7
automatically transmits at regular time intervals (2- to 3-minute

intervals) such signals as a signal indicating that the air conditioner is
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interface and receives the aforesaid signals output by the second
controller via second interface and which controls the air conditioner in
accordance with the aforesaid two types of signals; wherein, after the
signal for starting the operation of the air conditioner is sent to the
first interface, the first controller 'sends the signal for running the air

conditioner in a predeterm ned,cycle to the first interface untjl .the first
control | er out put§N5 h@ §'9@ﬂlal'nq'€¥t'rﬁ dbei ?ﬁl} feraperalyrg; | 3rsighal; idicating a
conditioner to the first interface; and the _main controller invgligates the
signal for runni ndeteR@da; fereRFf@UrBonaoUNE: elfifed r%mpkﬁlgﬁmﬁe"%r t YR f ace
once it has received the signal for st %!ppi_ng t he ope_ratiog of the air

condi tioner from iempesatisak 206rA signakindigatipgdhe aperaiigoM@dent er f ace. Such a
structure gives precedence to the signal received fromthe secon

d
control l er through t HefgeansaanymeeH 1t 8eates 3 HRICEARIRGESSPE Wiich gnay use,
S for example, TMS2600 made by TI (Texas Instruments). The

microprocessor 12 executes pkograms, which are stored beforehand, in
accordance with a signal received from the remote controller 7 via an
interface circuit 13 (remote controller terminal); it carries out, for
example, a program for starting the operation of the air conditioner or a
10 program for turning ON or OFF the compressor according to the room
temperature and the set temperature in response to the signal received
from the remote controller 7. If the microprocessor 12 becomes
unable to receive the signal from the remote controller 7 for a
predetermined time (a time which is approximately three times the
15 aforesaid regular time interval) during operation, then it begins the
control based on the room temperature detected through a room
‘temperature detector connected with wire to the microprocessor 12.
The interface circuit 13 has a circuit for receiving and
demodulating the signals from the remote controller 7; it supplies the
20 demodulated signals to the microprocessor 12.
Reference numeral 8 denotes the HA (home automation) terminal
which is connected, as the second controller, to a remote control device
40 through a signal line 41; it receives a signal for starting the
operation of the air conditioner or a signal for stopping the operation of
25 the air conditioner from the remote control device 40. The signals
applied to the HA :t_énﬁinal 8 are captured by the microprocessor 12

through the interface circuit 42.
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perioglically'f_romthe first controller through the first interface. This
prevents the air conditioner from being inappropriately started by the

signal received periodically fromthe first controller. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a schematic diagram illustrative of an air '

condi tioner which enploys the control device according to the present
i nvention; Fig. 2 is_a block diagramillustrative of an enbodi nent of the

g(r)lgt EELLE\?:\EL/E%OEHEEP& MiGARIQGesHe 14 &eprai Gaitich si'gi?lﬁ)ﬁﬁ e ] ifQn:
actuating the compressor 1 and a signal for switching the four-way
valve 2 to the outdoor unit through the interface circuit 43.

Reference numerél 14 indicates a temperature detector composed
5 of a thermistor, the internal resistance thereof changes with a detected
temperature; it is installed in a position where it is allowed to detect the
temperature of the indoor heat exchanger S. One end of the
temperature detector 14 is subjected to voltage division through a
resistor before it is connected to input port AO (analog input terminal) of
10 the microproceséor 12; the other end is connected to a DC voltage

output terminal VDD of a constant-voltage power supply 32.

Reference numeral 15 indicates another temperature detector
composed of a thermistor, the intemal resistance thereof changes with
a detected temperature just as in the temperature detector 14 also

15 composed of a thermistor. The temperature detector 15 is installed in
a position where it is allowed to detect the temperature in an
air-conditioned room. One end of the temperature detector 15 is
subjected to voltage division through a resistor before it is connected to
input port A1 (analog input terminal) of the microprocessor 12; the other

20 end is connected to the DC voltage output terminal VDD of a
constant-voltaée power supply 32.

The microprocessor 12 carries out analog-to-digital conversion on
the voltage which is applied to the input ports AC and A1 and which
changes with the detected temperature, then stbres it. At this time,

25 the microprocessor 12 receives several signal values, determines the

mean value of the received signal values, stores the mean value as

temperature t of the air-conditioned room, and carries out temperature
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-4- Fi.g. 3 is a flowhart illustrative of a control routine of the control
device of an air conditioner of the enbodi nent shown in Fig. 2. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT An enbodi ment of the present

i nvention will be described in .detailed in conjunction with the.
acconpanying drawings. Fig. 1 is the schematic di agram showi ng the air
condi tioner which is C(r)ﬁt rq(all e([a" bg t he control device of the enbodi nent
according to the gPREeHPaseq,en he stomed temperature valwetit uted by an i ndoor

unit and an out door u% . A refri'%irgéi ng. cycle in the draw ng includes a
conpressor 1, a four-REPreRes SHyme t Heiatead diadgardge 3fora fidewave ary
tube 4, an indoor Qﬁ?t ethan%gir 5 for indoor installation, and an

accunul ator 6, whieglgaEonR, i rechfigs he Ay rawenasuppliad thraugh: arquskent fuse 35

and a step-down transformer 34. The constant-voltage power supply
S 32 smoothes and stabilizes the power, which has been subjected to the
full-wave rectiﬁcation, before it supplies the bower.

Reference numeral 16 denotes a buffer circuit which supplies
electric dunents to relays 18 to 21 in response to an output from the
microprocessor 12; it also drives a sounding body (speaker) 17. The

10 sounding body 17 gives a sound, in response to an output from the
microprocessor 12, mainly when it receives an effective signal from the
remote controlier 7, and when the air conditioner has failed.

A relay 18 has a switching armature 23, a relay 19 has switching
armatures 24 and 25, and a relay 20 has an armature 26 which is

15 normally open. These relays are energized by signals received from
the microprocessor 12 to reverse their connection states (illustrated).

By selecting a proper combination of th_e open or closed armatures
23 thrdugh 26, the number of revolutions of an inductive motor 28, i.e.
the amount of air blow of the blower for the indoor heat exchanger 5

20 shown in Fig. 1, is set at one of the four steps, namely, stop, weak,
medium, and strong. Reference numeral 29 denotes a capacitor for
operation.  Reference numeral 30 denotes an opening/closing
armature which opens to protect the motor from overheating if the
motor incurs an abnormal temperature.

25 Reference numeral 31 indicates a driving motor for changing the

angle of an air-blow direction changing plate; it changes the discharging

direction of the conditioned air which is supplied into a room by the

—
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pipe in the order they are listed. The outdoor heat exchanger 3 and the

i ndoor heat exchanger 5 are -both equi pped with blowers to expedite the heat
exchange by the outdoor heat exchanger 3 and the indoor heat exchanger 5.
According to the air conditioner described above, when the four-way.valve 2
Is in a state indicated by the solid line in the drawi ng, the hot-

hi gh-pressure refrigerant, which is discharged fromthe conpressor flows
“in the direction iptéstiveoqotare28.0 Wheni a asmatyre 2 of the r%‘aYd"do?'Oﬁ@%tthe
exchanger 3 where the hot hl%h pressure refrigerant is condensed. The
condensed ref ri getriving motondh is enetrgized to phargaithe dischaging disection of ey

tube 4 before it evaporates in the indoor heat exchanger 5. The endothermc
action at the ti neondiitiored aivabsegulabtimefinterealsef ri gerant cool s the indoor.

The control routine implemented by the microprocessor 12 will

S now be described with reference to the flowcharts. Fig. 3 shows the
cohtrol mutihe according to the embodiment. In step 100, the
microprocessor 12 decides whether a control signal has been received
or not and if it defermines that a control signal has been received, then
it_further decides in step 102 whether the signal has been received

10 through the remote controller terminal (interface circuit 13) or through-
the HA terminal 8.

If the signal has been applied to the HA terminal 8, then the
microprocessor 12 stores, in step 104, the received signal (ON/OFF of
the air conditioner) in a RAM provided with a power backup in the

15 microprocessor 1_2, then decides in step 106 if the received signal
indicates OFF.

If the signal indicates OFF, then the microprocessor 12 stops
operating the air conditioner in step 108. If the signal indicates ON,
then the microprocessor 12 starts operating the air conditioner in step

20  110. | |

in step 102, if the microprocessor 12 determines that the signal
has been supplied from the remote controller 7, then it determines in
step 112 if the signal has data or a signal which indicates whether the
signal has been transmitted from the remote controller 7 periodically so

25 as to determine whether the signal is the one that is transmitted

periodically from the remote controller 7 or the one that has been

transmitted by a user who has pressed a switch on the remote
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On the.other hand, when the four-way valve 2 is in a state -5- indicated
by the dashed line (cooling node) in the drawing, the refrigerant, which.is
di scharged fromthe conpressor 1, flows in the direction shown by the
dashed arrow into the indoor heat exchanger 5 where the refrigerant is
condensed. The refrigerant evaporates in the outdoor heat exchanger 3, and
the indoor is heated bé@t he heat radiating action which takes place when
the refrigerant iconwelEnSed. Fig. 2 shows the essential part (indoor unit)
of the control device for controlling the air conditioner shown in Fig. 1.

When a signal, which is periodically transmitted from the remote
controller 7, is received, the microprocessor 12 decides in step 116
whether data has been stored in the aforesaid RAM which is provided

5 with a power backup. If the data has been stored, then the
microprocessor 12 reads the stored data in step 114 and if it decides
that the data indicates OFF in step 106, then it ignores the signal from
the remote controller 7 and keéps the OFF state of the air conditioner
in step 108.

10 If the data read from the RAM in step 106 indicates ON, then the
microprocessor 12 operates in step 110 the air conditioner according to
the signal transmitted from the remote controller 7.

If no stored backup data is found in step 116, then the

microprocessor 12 runs the air conditioner in step 118 according to the
15 signal transmitted from the remote controller 7.

If the microprocessor 12 finds in step 112 that the data transmitted
from the remote controller 7 is the data transmitted through the
operation by the user, or if it is the signal output by manual operation of
a switch on the remote controller, then the microprocessor 12 erases,

20 in step 120, the signal, i.e. the data stored in the RAM, so as to clear
the home automation control mode. Then the microprocessor 12
carries out in step 122 the control based on the operation of a switch
on the remote controller 7, including the setting of temperature, timer,
mode, etc. and the start or stop of the Qperation.

25 Hence, according to the embodiment, the signal received from the

_HA terminal is stored and the stored signal is given precedence over

" the signal which is received at predetermined time intervals from the
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Ref erence nuneral 7 denotes a wi-rel ess renote controller which serves as
the.first controller and which enploys infrared rays as the transmtting
means. The renote controller 7 is equipped primarily with a switch which is
pressed to transmt the signal for switching between ON and OFF of the air
conditioner, a switch for transmtting a signal for sw tching anong several
nodes i ncl ud| ng heating tin eration, autonmgtic -

cool i ng/ heati ng s/PeiR ‘Féfr‘q??g'& ﬂgﬁ‘l @?%?%nﬁﬁ%ufeebwﬁ@e Sﬁﬁ?aé‘PF‘d?f Hawitehe
heat i ng operation aut ona switched ac ord| n t eprper at ur e,
~a switch for trangmtﬁ?lrﬁﬂ‘%eﬁoﬁﬁ'ﬁllgﬁ‘ t5r SVER (RE Sﬁﬁfg ‘i
fanning, a switch which is sse tqtra smt a naI for setti n

desired room tenpéfgé‘ﬁﬁ %CQH:P@”SHE&%!{/ CoB" 5'°nE@D ﬁh@pw&y?mﬁo?n d'l"E‘H 33?%

the operating condit th r .condi ti oner has been set t he
rermtg contrgl | er O p[pglﬁgu{‘rpghebemg implemented by ome automation o:y the

5 . remote controller. |
Thus, according to the present invention, the signal received
through the HA terminal (the second interface) is given a priority to the
signal received periodically from the remote controller (the first
controller); therefore, unintended operation of the air conditioner by the
10 signal received from the remote controller at predetermined time

intervals can be effectively prevented.
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switches, gray code switches, etc. are used for the switches for t hé”ab'ovr
purposes. Once the setting for the operation of the air cmggl{eét

been conpl eted through the aforesaid switches, the renote ee aced
automatically transmts at regular time |ntervals (2- to 3

i nterval s) such signals as a signal indicating that the a|

-6- ON, a signal indicating the set tenperature, a signal |nd| catl ng a

det ect ed t enper at WHARISIGIAMED 18not e controller 7 (room tenperature), and
a signal indicating the operating node.
1.

A control device of an air conditioner having a first

controller installed a room to be air-conditioned for outputting control
signals of said air conditioner, a second controller installed a different
S room from said room for outputting control signals of said air
conditioner, and main controller for controlling said air conditioner
based on both said control signals from said first controller via a first
'interface and said control signals from said second controller via a
second interface comprising:
10 said first controller including
a switch fdr making said first controller to output the signal,
at least of said control signals output from said first controller, to
change said air conditioner from non-air-conditioning operation to
air-conditioning operation, |
15 trigger outputting means for generating the trigger signals at a
predetermined interval after said first controller output said signal
by said switch, and
transmitting means for making said first controller to output the
signal, at least of said control signals output from said first
20 controller, to keep said air conditioner said air-conditioning
operation responding to said trigger signals;
said second controller including
first outputting means for making said second controller to
output the signal, at least of said control signals output from said
25 second controller, to change said air conditioner from said
non-air-cdnditioning operation to said air-conditioning operation,

and
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Ref erence nuneral 12 denotes a mcroprocessor whi ch may e,
TV52600 made by T1 (Texas Instrunents). The m croproces
prograns, which are stored beforehand, in accordance with ﬂl ﬂ ve

I er

fromthe remote controller 7 via an interface circuit 13
‘terminal); it carries out, for exanple, a program for startlng t he
operation of the air condltloner or a programfor turning ON or OFF the
conpressor accor di ng t o Sesendcaspulingenaans donmaking: saist seconskcantrellerito
response to the signal received fromthe remote controller 7. [If the
m croprocessor 12 becoutput thesignal, catrlewuafesandmcoeirghagnalscnutpmtd‘rmmramcé _
controller 7 for a predetermned tinme (a tine which is approximtely three
tinmes the aforesaid regodrd contmellernteechamge daid aig copditianenfromt said it begi ns
the control based on the roomtenperature detected through a room '
air-conditioning operation to said non-air-conditioning operation;

5 and

gate means for making possible said signal by said switch and
said signal by said first outputting means transmit to said main
controller and making impossible said signal by said transmitting
means transmits to said main controller after said signal output
10 from said second controller by said second outputting means of
said second controller transmitted to said main controller via said

second interface.

2. A control device of an air conditioner according to
15 Claim 1, wherein the first controller outputs signals to the first interface
with wireless and the second controller outputs signals to the second

interface by using a signali line.

3. A control device of an air conditioner according to
20 Claim 2, wherein the first controller outputs signals to the first interface

by using infrared rays.

4, A control device of an air conditioner according to
Claim 3, wherein the first controller is a remote controller and the
25  second controller is a remote control unit for performing home

automation.
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t enper.ature detector connected with wire to the mcroprocessor 12. The
interface circuit 13 has a circuit for receiving and denodul ating the
S|gnals fromthe renote controller 7; it supplies the denodul at ed S|gnals
to the mcroprocessor 12. Reference nuneral 8 denotes the HA (hone
automation) termnal which is connected, as the second controller, to a
renote control device 40 through a signal line 41; it receives a signallfor
starting the oper ABSTIRACTtQke THE DISGUOSUREr or a signal for stopping the
operation of the air conditioner fromthe renmote control device 40. The
signal s applied to the ddatrobrdevicel ofdaarair capditiondr icpmpmisesi & fioslr erienller 12
through the interface circuit 42.

which is installed in a room to be air-conditioned and which outputs the

signals for controlling an air conditioner; a second controlier which is

5 installed in a different room from the room to be air-conditioned and
which outputs the signals for controlling the air conditioner; and a main
controller which receives the signals output from the first controller via

first interface and receives the signals output from the second controller

via second interface and which controls the air conditioner in

10 accordance with the two types of signals. The first controller is
designed to send the signal for running the air conditioner in a
predetermined cycie to the first interface until the first controller outputs

the signal for stopping the operation of the air conditioner to the first
interface, once the signal for starting the air conditioning operation of

15 the air conditioner has been sent to the first interface. The main
controller is designed to invalidate the signal for running the air
conditioner received through the first interface once it has received the

signal for'stopp_ing' the air conditioning operation of the air conditioner

from the second controller through the second interface.
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-7- The m croprocessor 12 sends control signals such as a signal for
actuating the conpressor 1 and a signal for switching the four-way valve 2
to the outdoor unit through the interface circuit 43. Reference nuneral 14
i ndicates a tenperature detector conposed of a therm stor, the interna

resi stance thereof changes with a detected.tenperature; it is installed in
a position where it is allowed to detect the tenperature of the indoor heat
exchanger 5. One.end of .the tenperature detector 14 is subjected to

vol tage division through a resistor before it is connected to input port AO
(analog input termnal) of the m croprocessor 12; the other end is
connected to a DC vol tage output term nal VDD of a constant-voltage power
supply 32. : -

FIG. |
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Ref erence nuneral 15 indicates another tenperature detector conposed of a
thermstor, the internal resistance thereof changes with a detected
tenperature just as in the tenperature detector 14 al so conpsShet Bibs Been Replaced
therm stor. The tenperature detector 15 is installed in a po

Is allowed to detect the tenperature in an air-conditioned r

of the tenperature detector 15 is subjected to voltage division rough a
resistor before it is connected to input port Al (analog input term nal) of
the m croprocessor 12; the other end is connected to the DC vol tage out put
term nal VDD of a constant-volta power supply 32. The m croprocessor 12
carries out analog-to-digital copyersion on the voltage which is applied to
the input ports AO and Al an h changes with the detected ternperature,
then stores it. At this tine,
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val ue of the received signal val ues, stores the nean val ueTkisSheeiaeBah Bepta

of the air-conditioned room and carries out tenperature Hml ﬂ uﬂu II,
331

supplied through a current fuse 35 and a step-down transformer 34. The

constant -vol tage power supply 32 snoothes and stabilizes the power, which

the mcroprocessor 12 receives several signal values, determnes the nean
based on the stored tenperature value. Reference nuneral

di ode bridge for full-wave rectification; it rectifies the AC power

has been subjected to the full-wave rectification, before it supplies the
power . :

START

INPUT?

N (HA TERMINAL)

REMOTE CONTROL

12
N
51 04
- STORE IN RAM
16
51 20
ERASE DATA IN - :
RAM READ DATA FROM RAM [~ 1 1 4
el 22 <
p: 106
OPERATE : : N
ACCORDING TO STOP?
BUTTON :
OPERATION
118 Y
b 51 08 51 10

ADD PERIODIC

DATA AND 1|STOP OPERATE

OPERATE

l
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Ref erente nuneral 16 denotes a buffer circuit which supplies electric
currents to relays 18 to 21 in response to an output fromthe

m croprocessor 12; it also drives a soundi ng body (speaker) 17. The
soundi ng body 17 gives a sound, in Feipﬁnse to an output fromthe

m cr opr ocessor 12, nalnly e t fromthe
renote controller 7, and m’t\ljﬁgd}r ﬁ%ﬁ&@?&ﬁgﬁﬁ §6WLFE‘SQE reI ay 18
has a switching armature 23, a relay 19 has switching armatures 24 and 25,
and a relay 20 has an armature 26 which is normally open. These relays are

energi zed by si | FHI processor 12 to reverse their
connection st at . g a proper .conbi nation of the
open or cl osed E Ees 23 %hrough 26, the nunber of revolutions of an

i nductive nDtor—éﬂE££J311¥ﬁ¥U%ﬂnunt of air blow of the blower for the

I ndoor

heat eXChang‘Fhe present invention relates to a control device of an air
conditioner and, more particularly, to a control device which is equipped
with a terminal through which the signals for performing home
automation (remote control) is received and a remote control terminal
through which the signals from a remote controller is received so as to
control an .air conditioner through the iwo systems.
Déscrigtion of the Related Art _ |
As a tybical conventional control device for controlling an air
conditioner, there is one that is de_signe‘d to t_um ON/OFF an air
conditioner by operating the switches 6n a remote controller (wireless
remote controller) or set a temperature and a timer on the air
conditioner. The remote controller 'trans;mits control data, which
includes an operating signal and the 'témperature detected by the
remote controller, at a predeiermined time interval (e.g. 3 m_inutes). If
* the control device does not receive any signal output by operating a
switch on the remote controller, then it updates. the operating data for
.thé air coﬁditiohe_r a'ﬁ:co;ding_ to the control data received periddicaﬂy
from the remote controllef.
There is 'a model of such control device which is provided with a
home automation '(HA)' terminal for obtaining the sighals _for carrying out
\ home automation (rerriéfe control) frofn outside. The use of the HA
terminal makes it posslble to accompl;sh tele-control whereby an air

condrtloner at home can be controlled away from home through a

-
——
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shown ih Fig. 1, is set at one of the four steps, nanely, stop, weak,
medi-um and strong. Reference nuneral 29 denotes a capacitor for operation.

Ref erence nuneral 30 denotes an openigg./ cl osing armature which opens to
protect the notor fromoverheating ifthe notor incurs an abnor nal
tenperature. Referepc

31 d
'Ejhe ﬁngl e of dan G'PPRB‘T‘% g%gé?mﬁﬁ (r‘,]:RIQ {ﬁéﬂg?g{‘lﬁchrﬁ? r?&ﬁb“é’é W@R.angl "
i schar t f th dit d wh
by the ' "So" | Tatms By rempi: o8 e a GRRCHOREr.: Ahb e Bvisralidh &R OO

closes, the be used also for simultaneously turning ONIQFF air conditioners
installed in different rooms at a hotel or the like. -
There is a problem, however, with the air conditioner control
device equipped with the remote control terminal for receiving the
signals from such a remote controller and the HA terminal for receiving
the signals from the remote control device. The problem arises from
an operating characteristic of the air conditioner control device which
permits control of the air conditioner through the two systems, one for
receiving the wireless signals applied through the remote control
terminal and the other for receiving the signals applied through the HA
terminal; when the air conditioner, which was started by the signal
received from the remote controller, is stopped by the signal received
through the HA terminal, the air conditioner is automatically restarted
when it should not be, by an operating signal which is periodically

transmitted from the remote controller.

SUMMARY OF THE INVENTION

The present invention has been made with a view toward solving

the above .problem, and it is én object of the present invention to

~provide a control device of an air'conditionér which achieves stable

contfol by giving a 'priority to the signals received through the HA
terrﬁinal | | |

A control device of an air conoltloner according to the present

invention comprlses a first controller which is lnstalled in a room to be

air-conditioned and which outputs the signals for controlling the alr
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driving notor 31 is energized to change the discharging direction of the
conditioned air at regular tine intervals. The control routine inplenented
by the m croprocessor 12 will now be described with reference to the
flowmcharts. Fig. 3 shows the control routi Be-according to the enbodi nent.

In step 100, th@oﬁﬁllt?éﬂé?r ¥ sacetd EanfiSterdaRichhR! ﬁﬁ[all%dcﬁﬁbr@iﬁel%r@%bnhas

been received or and It determnes that a control signal has been

received, then L& ol e BRro8SiEl At 118 B i-odHi 8hd [ WAich! gl e Deen

received throu he renote control term na Interface circurt 13) or

(hrouah e 1 Ll i e tbokelie 8] ST Hrkeldingd

SSOr ores, 1n step e received

signal (OV OFF ol i fd 4ibRidald Siftals ' Sutgut™BY! e Yl Borit s ABONS!

backup in the
interface and receives the aforesaid signals output by the second

controller via second interface and which controls the air conditioner in
accordance with the aforesaid two types of signals; wherein, after the
signal for starting the operation of the air conditioner is sent to the first
interface, the first controller sends the signal for running the air
conditioner in a predetermined cycle to the first interface until the first
controller outputs the signal for stopping the opération of the air
conditioner to the first interface; and the main controller invalidates the
signal for running the air conditioner received through the first interface
once it has received the signal for stopping the operation of the air
conditioner from the second controller through the second interface.
Such a structure gives precedence to the signal received from the
second controller through the second interface over the signal received
periodically from the first controlier through the first interface.  This
prevents the aif conditioner from being inappropriately staned by the

signal received periodically from the first controller.

'BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a schematic ‘diagram illustrative of an air conditioner
whic-:h' employs the contro'l device according to the pfesent invention;
Flg 2is a blocm d;ag ram illustrative of an embodiment of the
control device of an-air conditioner according to the present invention;

and
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m croprocessor 12, then decides in step 106 if the received signal

I ndicates OFF. If the signal indicates OFF, then the m croprocessor 12
stops operating the air conditioner in step,108. If the signal indicates
ON, then the mcroprocessor 12 starts operating the air conditioner in step
110. In step 102, if.the. mcroprocessor 12 determ pes that t si gnal has
been supplied from hﬂa%éﬁr@tﬁo‘@%ﬁfd‘quér@%‘f? Q?I‘%r?omm BRUING; ﬂgﬁ‘q ﬁg@tf‘é‘p 112
if the signal has data or a sigpal which 'ndbipcates et her _t he signal has -
been transni t t eFaVIGHPL &R T lqn?ﬁtqf@wem digentoRhowt I Figs 2as t o

determ ne whether the signal is the one that is transmtted periodically

fromthe renote controller 7 or the one that has been transmtted by a user

who h d a_switch on th {
0 has pressed & 20 ¢80 oEsLRPTION OF THE PREFERRED EMBODIMENT-

— .

An embodiment of the present invention will be described in
detailed in conjunction with the accompanying drawings.

Fig. 1 is the schematic diagram showing the air conditioner which
is controlled by the control device of the embodiment according to the
present invention and which is constituted by an indoor unit and an
outdoor unit. A refrigerating cycle in the drawing includes a
compressor 1, a four-way valve 2, an outdoor heat exchanger 3, a
capillary tube 4, an indoor heat exchanger 5 for indoor installation, and
an accumulator 6, which are all connected annularly with a refrigerant
pipe in the order they are listed. The outdoor heat exchanger 3 and
the indoor heat exch_anger 5 are both equipped with blowers to
expedite the heat exchange by the outdoor heat exchanger 3 and the
indoor heat exchanger 5.

According to the air conditioner described above, when the
four-way valve 2 is in a state indicated by the solid.line in the drawing,
the_ hot high-pressure refrigerant, which is dis_charged from the
compréssor 1, flows in the direction shown by the solid line arrow into
the outdoor heat exchanger 3 where the hot high-préss_ure refrigerant is |
condensed. The coﬁdensed r_efrigerant_ is then reduced in pressure
through the éapillary tube 4 before it evaporates in {he indoor heét
exchanger 5. The endéthermic action at the time of the evaporation of
the refrigerant cools the indoor.. '

On the other hand, when the four-way valve 2 is in a state
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REPLACEMENT SHEET - 10 - controller 7. Wien a sign

peritodically transmtted fromthe renote controller 7,

al, which is
is received, the

m croprocessor 12 decides in step 116 whether data has been stored in the

af oresaid RAM which is provided with a powet Dbackup.

"t "dect des.  hat RS, B, T cdpshedoife; (batfind’ B0, R

|f the data has been
at 4 and if

i?'?d %ﬁﬁgéih? he

signal fromthe renote corH,roI I ec{isc%a?agd kfreoenqs t he OFF stat.e f?f the air

condi ti oner

refrigerant, which is the compressor 1, flows in the
direction shown by the dashed arrow into the indoor heat exchanger 5
where the refrigerant is condensed. The refrigerant evaporates in the
outdoor heat exchanger 3, and the indoor is heated by the heat
radiating action which takes place when the refrigerant is condensed.

Fig. 2 shows the essential part (indoor unit) of the control device
for controlling the air conditioner shown in Fig. 1.

Reference numeral 7 denotes a wireless remote controller which
serves as the first controller and which employs infrared rays as the
transmitting means. The remote controller 7 is equipped primarily with
a switch which is bressed to transmit the signal for switching between
ON and OFF of the air conditioner, a switch for transmitting a signal for
switching among several modes including heating mode H for heating
operation, automatic cooling/heating switching mode C/H wherein the
cooling operation and the heating operation are automatically switched
according to room temperature, a switch for transmitting a signal for
switching to fan mode F for mere fanning, a switch which is pressed to
transmit a signal for setting a desired room temperature and a display
(e.g. LCD display) for displaying the operating condition of the air
conditioner which has been set by the remote controller. Pushbutton
switches, .gray code SWitches, etc. are used for the switches for the
above purpoSes. | | |

Onée the setting._for .t.he operation of the air conditioner 'has been
combleted thr_éugh thgl' aforesaid switches, the remote controller 7

automatically transmits at régular time intervals (2- to 3-minute

intervals) such signals as a signal indicating that the air conditioner is
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in step”108. If the data read fromthe RAMin step 106 indicates ON, then
the.m croprocessor 12 operates in step 110 the air conditioner according to
the signal transmtted fromthe renote contgQ ler 7. If no stored backup
data is found in step 116, then the mcroprocessor 12 runs the air

conditioner in p 118 accordi to. t | I ng ' : L he, renote
controller 7. Iﬁlﬁh@ i QF@gggr&‘ﬁ%f ﬁ‘&g{haeﬁa@@ wa 'ba%ﬁgﬁé]a?a
transmtted fromt re te controller [ thedta tt d ugh
the operation b;aeﬁ?ée@sgg mpgyature ; tarpgnq?héﬁgi grr?gfo SUt%W@ ﬁué &t
operation of a switch on the reert nt r ol n the m cr oprocessor 12

erases, in steptﬁ'ﬁge@t%@).s?%QS'Qna én ieating, edbgqrg ing Mod&.he RAM so as to
clear the home aut ot on control, gpdc. Then | he ml CroRLAGRR habAuse,

for example, TMS2600 made by Tl (Texas Instruments). The
microprocessor 12 executes programs, which are stored beforehand, in
accordance with a signal received from the remote controller 7 via an
interface circuit 13 (remote controller terminal); it carries out, for
example, a program for starting the operation of the air conditioner or a
program for turning ON or OFF the compressor according to the room
temperature and the set temperature in response to the signal received
from the remote controller 7. If the microprocessor 12 becomes
unable to receive the signal from the remote controller 7 for a
predetermined time (a time which is approximately three times the
aforesaid regular time inte-rval) during operation, then it begins the
control based on the room temperature detected thrbugh a room
‘temperature detector connected with wire to the microprocessor 12.

The interface circuit 13 has a circuit for receiving and
demodulating the signals frbm the remote controller 7; it supplies the
demoduiated signals to the microprocessor 12.

Reference numeral 8 denotes the HA (home autom_aiti_on) terminal
which is connected, as the second controller, to a rer_note control device
.40. through a signal line 41; it receives a signal for staning' the
operation of the air conditioner or a signal for stopping the operation of
the air conditibner from the remote .contr.ol device 40. The signals

~applied to the HA terminal 8 -are' captured by the microproceséor 12

through the interface circuit 42.
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~carries'out in step 122 the control

the-renote controller 7, including the setting of tenperature, tiner,
etc. and the start or stop of the operatio Hence, according to the
enbodi ment, the signal received fromthe terminal is stored and the

stored signal

Is gi

based on the operation of a switch on

node,

q . L : . .
pr ede]t erm ned E) i mehﬁ?éﬁ{?g&i}osggﬁ%r?ﬁgﬁﬁ&ecslgﬁ@taﬂgﬁglﬁtc A F%# eagﬁlg}/‘g @gt t he
si gna t put t he, ti f itch h . '

gi ven pr ecodencBQHAING, HE SOBIREESSST 11 SIG 0 SHaI tof SRS HBUEHEY S

condi ti oner.

Thi s prevents an. unint

valve 2 to the outdoor unltetp\ggxfjgh the interface circuit 43.

Reference numeral 14 indicates a temperature detector composed
of a thermistor, the internal reSistance thereof changes with a detected
temperature; it is installed in a position where it is allowed to detect the
temperature of the indoor heat exchanger 5. One end of the
temperature detector 14 is subjected to voltage division through a
resistor before it is connected to input port A0 (analog input terminal) of
the microprocessor 12; the other end is connected to a DC voltage
output terminal VDD of a constant-voltage power supply 32.

Reference numeral 15 indicates another temperature detectof
composed of a thermistor, the internal resistance thereof changes with
a detected temperature just as in the temperature detector 14 also
composed of a thermistor. The temperatﬁre detector 15 is installed in
a position where it is allowed to detect the. temperature in an
air-conditioned rbom. One end of the temperature detector 15 is
subjected to voltage division through a resistor b_efore it is connected to
input port A1 (analog input terminal.) of thé microprocessor 12; the other

end is connected to the DC voltage output terminal VDD of a

: constant-voltaée power supply 32.

The microprocessor 12 carries out analo_g#o-digital conversion on
the voltage which is applied to the input ports AO and'A‘l and which

changes with the detected temperature, then. stores it. At this time,

- the microprocessor 12 receives several signal values, determines the
 mean value of the received signal values, stores the mean value as

' temperature t of the air-conditioned room, and carries out temperature

kT
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operation frombeing inplenented by the home automation or the - renote
controller. Thus, according to the present invention, the signal received
through the HA terminal (the second interfage) is given a priority to the
signal received periodically fromthe renote controller (the first

i anal’ T ocei ved (o ErstanoPe e Biiaratee Yabite: o i ned time i nterval s
can be effectively PSRRI Sd numergiE%f‘ ng '\{ESSEE _leez bridge for full-wave
rectification; it rectifies the AC power supplied through a current fuse 35
and a step-down transformer 34. The constant-voltage power supply
32 smoothes and stabilizes the power, which has been subjected to the
full-wave rectification, before it supplies the power.

Reference numeral 16 denotes a buffer circuit which supplies
electric currents to relays 18 to 21 in response to an output from the
microprocessor 12; it also drives a sounding body (speaker) 17. The
sounding body 17 gives a sound, in response to an output from the
microprocessor 12, mainly when it receives an effective signal from the
remote controller 7, and when the air conditioner has failed.

A relay 18 has a switching armature 23, a relay 19 has switching
armatures 24 and 25, and a relay 20 -has an armature 26 which is
normally open. These relays are energized by signals received from
the microprocessor 12 to reverse their connection states (iilustrated).

By selecting a proper combination of the open or closed armatures
23 through 26, the number of revolutions of an inductive motor 28, i.e.
the amount of air blow of the blower for the indoor heat exchanger 5
shown in Fig. 1, is Set at one of the four steps, namely, stop, weak,
medium, and_ strohg. Referencé numeral zé denotes a capacitor for
6p_eration. ' Refefence ,nufneral 30 denotes an opening/closing
armature which opens to protect the motor from overheéting if the
motor incurg an.a'bnorrhal' temperature.

'_ .R'ef_erence numeral 31 indicates a dfiving motor for changing the
‘angle of a‘ﬁ airéblpw difectijon‘ changing pléte; it changes the discharging

direction of the: co'ndit';o;ned air which is supplied into a room by the
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What is clained is: 1. A control device of an air conditioner having a
first controller installed in a roomto be air-conditioned for generating
control signals for said air conditioner, _agsecond controller installed in
a different roomfromsaid roomto be air cénditioned, and main controller
for controlling said air conditioner based on both said control signals
fromsaid first BEHEN® Motor,28. 2 V¥hens anjarmatarecd? &f dhe selaycdhclosessthenal s
from said second controller via a second interface, conprising: said first
control | er “i ncl UVigg Maier BdHs erergized o ghange the discharging direction of thener at e
a first signal, which first signal is at |east one of said control signals
out put from sai deanditianesbair @b iregular Smegintervals.
The control routine implemented by the microprocessor 12 will

now be described with reference to the flowcharts. Fig. 3 shows the

control routine according to the embodiment. In step 100, the

microprocessor 12 decides whether a control signal has been received

or not and if it determines that a control signal has been received, then

it further decides in step 102 whether the signal has been received

through the remote controller terminal (interface circuit 13) or through

the HA terminal 8.

if the signal has been applied to the HA terminal 8, then the
microprocessor 12 stores, in step 104, the received signal (ON/OFF of
the air conditioner) in a RAM provided with a power backup in the
microprocessor 12, then decides in step 106 if the received signal
indicates OFF.

If the signal indicates OFF, then the microprocessor 12 stops
operating the air conditioner in step 108. If the signal indicates ON,'
then the microprocessor 12 starts operating the air conditioner in step
110.

In step 102, if the microprocessor 12 determines that the signal
has been supplied frqm the 're__mote controller 7, then it determines in
step 112 if the'signal has data or a signal which indicates whether the

signal has béeh t'ran'smitt_ed fro.m'the remote controllér 7 periodically so
.as to determine whétﬁer the signal i's the one that is transmitted
~ periodically from the remote Contrbller 7 or the one that has been

transmitted by a user who has pressed a switch on the remote
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first signal causing said air conditioner to change from

non-air-condi ti oning operation to air-condi- tioning operation, trigger
outputting nmeans for generating trigger signgls at predetermned intervals
after said first controller generates the frrst signal which is caused by
said switch, and _tra m'}ting means for causing said first controller to
generate a seconﬁOQtf@F?él *which is at |east one of said control signals

ai'rcondi 1 oni ng opaBencs i, WD RIPEEoUSRY (ANSHIE figTASS remete

second control | eE:oriurr]gllel#d'},n% received, the microprocessor 12 decides in step 116
whether data has been stored in the aforesaid RAM which is provided
with a power backup. If the data has been stored, then the
microprocessor 12 reads the stored data in step 114 and if it decides
that the data indicates OFF in step 106, then it ignores the signal from
the remote controller 7 and keeps the OFF state of the air conditioner
in step 108.

If the data read from the RAM -in step 106 indicates ON, then the
microprocessor 12 operates in step 110 the air conditioner according to
the signal transmitted from the remote controller 7.

f no stored backup data is found in step 116, then the
microprocessor 12 runs the éir conditioner in step 118 according to the
signal transmitted from the remote controller 7.

if the microprocessor 12 finds in step 112 that the data transmitted
from the remote controller 7 is the data tranSmitted through the
operation by the user, or if it is the signal output by manual operation of
a switch on the remote controller, then the microprocessor 12 erases,
in step '120; the signal, i.e.:the data stored in the RAM, so as to clear
the home automation .cbr.\trol mode. Then the microprocessor 12
carries ouf in step 122. the control based on the operation of a switch
on t‘hé remote controlier 7 inc_:'ludi_ng' the seiting of temperature, timer,
mode, etc. and the start 6_r_ stop of the operation. '

Hence, according to the em_bodiment, the signal received from the
HA terminal is stored and .'th.e stdred signal .is given precedence over

the signal which is réceivgd at predet‘ennine_d time intervals from the

=
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first outputting neans for causing said second control- ler to generate a
third signal, which third signal is at |east one of said control signals
out put from said second controller, said third signal causing said air
conditioner to change from said non air-condlitfoni ng operation to said

air-conditioning operation, and PLACENENT SHEET REPLACENVENT SHEET 13
second out putti n‘i?“ﬁ%lﬁrﬁor&?peﬁﬁﬂg% @‘&i $joudlQiaul-ly, the operation of a switc

on the remote controller is given precedence over the aforesaid stored
signal in controlling the air conditioner. This 'prevents. an unintended
operation from being implemented by the home automation or the -
remote controller.

Thus, according to the present invention, the signal received
through the HA terminal (the second interface) is given a priority to the
signal received periodically from the remote controller (the first
controller); therefore, unintended operation of the air conditioner by the
signal received from the remote controller at predetermined time

intervals can be effectively prevented.
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troller to generate a fourth signal, which fourth signal is at |east one of

sai d control signals output fromsaid second controller, sai &hi aced
caus- ing said air conditioner to change from said air- condiél j
operation to said non-air-conditioning operation; and gate ne

possible said first signal caused by said 3% tch and said third signal.
caused by said fM.égﬁﬁAlMﬁgJ_ﬁeans to be transnitted to said main
controller, and inhibiting said second signal caused by said transmtting
means from being trdnsnitted Aocenirel deviee c¥nan @in epnditiorer bavingr afirsh

signal output fromsaid second outputting neans of said second
controller installed a room to be air-conditioned for outputting control

signals of said air conditioner, a second controlier installed a different
room from said room for outputting control signals of said air
conditioner, and main controller for controlling said air conditioner
based on both said control signals from said first controller via a first
interface and said control signals from said second controller via a
second interface comprising:
said first confroller including
a switch for making said first controller to output the signal,
at least of said control signals output from said first controlier, to
change said air conditioner from non-air-conditioning operation to
air-conditioning operation,
trigger outputting means for generating the trigger signals at a
predeterminéd interval after said first controller output said signal
by said switch, and
transmitting means for making said first controller to output the
signal, at least of said control signals output from said first
controller, to keep said air conditioner said air-conditioning
operatioh responding to said trigger signals;
said second controller including
first.outputting means for making said:second controlier to
output the signal, at least of sajd control signals output from said
second con.troller, to change said éir' conditioner from said
non-air-conditioning operation to said air_-cohditioning_operation,

and

s
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controller is transmtted to said main controller via said se!j'rﬁ‘eetHasBeenReplaced
g 1

interface. 2. A control device of an air conditioner accordin |H|u|"'m|||“|

wherein said first controller generates signals directed to th
interface by wireless transm ssion and chany2 froman off state to air
condi tioni ng operation nd an interval vi ce f.or geperat.i aj | east the.
ON signals at predet ersrﬂcﬁga ?‘HPE&WEI @%@nggr Fba‘ﬂ%égmgéméé]r%%ﬁﬂ'hﬁ& oner
to continue respondin said ignal, by, contipuing said ajr .

condi ti oni ng oper at PUR’,“tt gh? oAk ?&ﬁggﬁa%fes%F°8£Sﬂﬂé'spgﬁg°@av'd*"?mr§@d
controller to said nmain cont oﬁle(d F\‘ second, contrql|er ;or ge,gerati ng
other control signaPSECPRY controller, 1o change said air conditioner from Sai

air-conditioning operation to said non-air-conditioning operation;

and
gate means for making possible said signal by said switch and
said siglnal by said first outputting means transmit to said main
controller and making impossible said signal by said transmitting
means transmits to said main controller after said signal output
from said second controller by said second outputting means of
said second controller transmitted to said main controller via said

second interface.

2. A control device of an air conditioner according to
Claim 1, wherein the first controller outputs signals to the first interface
with wireless and the second controller outputs signals to the second

interface by using a signal line.

3. A control device of an air conditioner according to
Claim 2, wherein the first controller outputs signals to the first interface

by using infrared rays.

4, A control device of an air conditioner according to
Claim 3, wherein the first controller is a remote controller and the
~second controller is a remote control unit for performing home

automation.
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said air conditioner including first output means for generating an ON
signal as one of said other control signals for causing said air
conditioner to change fromoff to air-conditioning operation, and second
out put nmeans for generating an OFF signal as one of said other
REPLACEMENT SHEET 14 control signals for causing said air conditioner to
change fromair-conditioning operation to an off con- dition;

1

FIG. |




a second interface for connecting said second controller to said main
controller; and gate neans for allowing the signal fromsaid switch of said
first controller and the signal fromsaid first output nmeans of said second
controller to be transmtted to said main controller, inhibiting the ON
signals fromsaid interval device frombeing transmtted to said main
controller after said signal fromsaid second output neans of said second
controller is transmtted to said main cogtroller. 6. A control device of

an air conditioner according to claimb5 rein the first controller is a
renpte controller installed in roomto be air conditioned and the second
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controller is a renote control unit installed in a different room for
perform ng hone automation. 7. A nmethod of controlling an air conditioner
having a renote controller for generating control signals for said air
conditioner, a honme automation controller for generating control signals of
said air conditioner and a main controller for controlling said air
condi ti oner based on both control signals received fromsaid renote
controll er and said hone automation controller, said renpote controller
generating data signals in response to tBe operation of switches on said
renote controller and periodic signals that repeat the -previ- ously
enerated data signals at regul afCi nfer s, coQorising the steps of:
oener onal s at_requl af-infer @3, cofprising the step

START

INPUT?
N (HA TERMINAL)
112
N
6104
STORE IN RAM
116
6120
ERASE DATA IN
RAM READ DATA FROM RAM b~ 1 1 4
51 22
- OPERATE
 ACCORDING TO
| BUTTON
| OPERATION
bAl 6108 | g110
[ apo PeRioDIC |
" DATA AND sTop| | opEratE
OPERATE -
] .
CBETURN)
REPLACEME_NT' SHéET




REPLACEIVENT SHEET REPLACEMENT SHEET 15 determning if a particular
control signal received by said main controller is fromsaid renote
controller, if the control signal is not fromsaid renote controller,
operating the air consli CONTROL RENKGE rOF tAN (AR GONDITNIONERal and storing
the control signal as a stored signal; if the control signal is fromsaid
renote control | ABS T Of c trol signal fromsaid remote

controll er

A control device of an air conditioner comiprises a first controller
which is installed in a room to be air-conditioned and which outputs the
signals for controlling an air conditioner; a second controller which is
installed in a different room from the room to be air-conditioned and
which outputs the signals for controlling the air conditioner; and a main
controller which receives the signals output from the first controlier via
first interface and receives the signals output from the second controller
via second interface and which controls the air conditioner in
accordance with the two types of signals. The first controller is
designed to send the signal for running the air conditioner -in a
predetermined cycle to the first interface until the first controlier outputs
the signal for stopping the operation of the air conditioner to the first
interface, once the signal for starting the air conditioning operation of
the air conditioner has been sent to the first interface. Thé main
controller is designed' to invalidate the signal for running the air
conditioner received through the first interface once it has received the
signal for stopping .the air conditioning operation of the air conditioner

from the second controller through the second interface.




Ls'afdata signal, if the control signal:-is a periodic signal REPLAUCEMENT SHEET
renote controller, determining if thereis a stored signal; 1f there is no

stored signal

si gnal ;

peri odi ¢ signal

contr ol

t he control si%RﬁH and erasin

operating the air conditioner according to the periodic

if there is a stored signal, conparing the received control signal
to the stored signal and operating the air condi- tioner according to the

si gnal

only if it agrees with t stored signal; and if the ,
is a data signal, operatd the air conditioner according to

t he stored signal
at is claimed 1s: -

1. A control device of an air conditioner having a first
controlfer installed in a room to be air-conditioned for
generating control signals for said air conditioner, a second
controller installed in a different room from said room to be
air conditioned, and main controller for controlling said air
conditioner based on both said control signals from said first
controller via a first interface and said control signals from
said second controller via a second interface, comprising:

said first controller including

a switch for causing said tirst controller to generate a
first signal, which first signal is at least one of said
control signals output from said first controller, said
first signal causing said air conditioner to change
from non-air-conditioning operation to air-condi-

~ tioning operation,

trigger outputting means for generating trigger signals
at predetermined intervals after said first controller

- generates the first signal which is caused by said

switch, and

transmitting means for causing said first controller to
generate a second signal, which is at least one of said .
control signals output from said first controller, said
second signal causing said air-conditioning opera-
tion to respond to said trigger signals;

said second controller including
first outputting means for causing said second control-
ler to generate a third signal, which third signal is at
least one of said control signals output from said
second controller, said third signal causing said air
conditioner to change from said non air-conditioning

operation to said air-conditioning operation, and

etpe——r
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second outputting means for causing said second con-
troller to generatc a fourth signal, which fourth
signal is at least one of said control signals output
from said second controller, said fourth signal caus-
ing said air conditioner to change from said air-
conditioning operation to said non-air-conditioning
operation; and . -
gate means for making possible said first signal caused
by said switch and said third signal. caused by said
first outputting means to be transmitted to said main
controller, and inhibiting said second signal caused
by said transmitting means from being transmitted to
said main controller after said fourth signal output
from said second outputting means of said second
controller is transmitted to said main controller via
said second interface.

2. A control device of an air conditioner accordmg to
claim 1, wherein said first controller generates signals
directed to the first interface by wireless transmission and

change from an off statc to air conditioning operation,
and an interval device for generating at least the ON
signals at predetermined intervals so as to cause said air
conditioner to continue responding to said ON signal
by continuing said air conditioning operation,;

a first interface for connecting said first controller to said
main controller;

" a second controller for generating other control signals for
said air conditioner including first output means for
generating an ON signal as one of said other control
signals for causing said air conditioner to change from
off to air-conditioning operation, and second output
means for generating an OFF signal as one of said other
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control signals for causing said air conditioner to
change from air-conditioning operation to an off con--
dition;
a second interface for connecting said second controller to
said main controller; and ,

gate means for allowing the signal from said switch of
said first controller and the signal from said first output
means of said second controller to be transmitted to
said main controller, inhibiting the ON signals from
said interval device from being transmitted to said main
controller after said signal from said second output
means of said second controller is transmitted to said

- main controller.

6. A control device of an air conditioner according to
claim 5 wherein the first controller is a remote controller
installed in a room to be air conditioned and the second
controller is a remote control unit installed in a different
room for performing home automation.

7. A method of controlling an air conditioner having a
remote controller for generating control signals for said air
conditioner, a home automation controller for generating
control signals of said air conditioner and a main controller
for controlling said air conditioner based on both control
signals received from said remote controller and said home
- automation controller, said remote controller generating data
signals in response to the operation of switches on said
remote controller and periodic signals that repeat the previ-
ously generated data signals at regular intervals, comprising:

the steps of:
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determining if a particular control signal received by said
main controller is from said remote controller,

if the control signal is not from said remote controller,
operating the air conditioner according to the control
signal and storing the control signal as a stored signal;
if the control signal is from said remote controller, deter-
- mining if the control signal from said remote controller
is a data signal,
if the control signal is a periodic signal from the remote
controller, determining if there is a stored signal;

if there is no stored signal, operating the air conditioner
according to the periodic signal;

if there is a stored signal, comparing the received control
signal to the stored signal and operating the air condi-
tioner according to the periodic signal only if it agrees
with the stored signal; and

if the control signal is a data signal, operating the air
conditioner according to the control signal and erasing
the stored signal.
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