
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
76

9 
66

3
B

1
*EP000769663B1*
(11) EP 0 769 663 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
10.07.2002 Bulletin 2002/28

(21) Application number: 96116438.1

(22) Date of filing: 14.10.1996

(51) Int Cl.7: F24F 11/00, F24F 1/02

(54) Split type air conditioner and method of controlling it

Unterteiltes Klimagerät und Steuerverfahren dafür

Appareil de climatisation à unités séparées et sa méthode de commande

(84) Designated Contracting States:
ES FR GR IT

(30) Priority: 17.10.1995 JP 26821195

(43) Date of publication of application:
23.04.1997 Bulletin 1997/17

(73) Proprietor:MATSUSHITA ELECTRIC INDUSTRIAL
CO., LTD.
Kadoma-shi, Osaka 571-8501 (JP)

(72) Inventor: Mori, Yuji
Yamashina-ku, Kyoto-City, 607 (JP)

(74) Representative: Jung, Elisabeth, Dr. et al
Jung Schirdewahn Lemke
Clemensstrasse 30
80803 München (DE)

(56) References cited:
EP-A- 0 459 768

• PATENT ABSTRACTS OF JAPAN vol. 018, no.
594 (M-1703), 14 November 1994 (1994-11-14) -&
JP 06 221654 A (MITSUBISHI ELECTRIC CORP),
12 August 1994 (1994-08-12)

• PATENT ABSTRACTS OF JAPAN vol. 017, no.
574 (M-1498), 19 October 1993 (1993-10-19) -& JP
05 164384 A (DAIKIN IND LTD), 29 June 1993
(1993-06-29)



EP 0 769 663 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION AND RELATED ART
STATEMENT

1. FIELD OF THE INVENTION

[0001] This invention relates to an improvement in a
split type air conditioner and a method of controlling it.

2. DESCRIPTION OF THE RELATED ART
STATEMENT

[0002] Recently, an air conditioner is widely used in
homes. Most of the air conditioner in Japan is a split type
air conditioner having an indoor unit and an outdoor unit,
because this type one is much quiet in the indoor space.
In recent models of the split type air conditioners, it is
general that operating conditions are set and adjusted
by a wireless remote controller.
[0003] Some conventional split type air conditioner
was driven without storing the operating conditions.
Therefore, in such case there was a problem that the
conventional split type air conditioner can not automat-
ically restart after a stopping, for instance, due to a pow-
er failure in an electric power source and/or an electric
power line during operation.
[0004] Apart from the above-mentioned conventional
example, a first and a second conventional split type air
conditioner were proposed in order to solve the problem.
[0005] The first conventional split type air conditioner
will be explained with reference to FIG. 3.
[0006] FIG. 3 is a circuit diagram showing a first con-
ventional split type air conditioner.
[0007] As shown in FIG. 3, the first conventional split
type air conditioner comprises an indoor unit 51, an out-
door unit 52, and connecting cables 53a, 53b for elec-
trically connecting the indoor unit 51 and the outdoor
unit 52. Furthermore, the first conventional split type air
conditioner has a wireless remote controller 54 for issu-
ing a demand signal. When an operator such as a user
switches ON/OFF states of the first conventional split
type air conditioner and/or operating conditions includ-
ing a setting value of temperature of indoor air and a
setting value of air volume, the demand signal is trans-
mitted from the wireless remote controller 54 in accord-
ance with demand of the operator.
[0008] The indoor unit 51 has a main switch 55 con-
nected between an electric power source 70 and a
transformer 56, a charging circuit 57 connected to the
transformer 56, and a storage battery 58 to be charged
by the charging circuit 57. Furthermore, the indoor unit
51 includes an electronic control device 59 for control-
ling a main relay 60 and a relay 61, an indoor fan motor
62 for driving an indoor fan (not shown), and a capacitor
63 for the indoor fan motor 62. The transformer 56 re-
duces an alternating current voltage from the electric
power source 70. The charging circuit 57 has an ac/dc

converter block 57a for converting an alternating current
supplied from the transformer 56 into a direct current,
and a direct current charging block 57b for charging the
direct current to the storage battery 58. The storage bat-
tery 58 serves as a backup power source for the elec-
tronic control device 59. The electronic control device
59 is driven by the direct current supplied from the stor-
age battery 58. The electronic control device 59 has a
control block 59a for issuing switching signals to the
main relay 60 and the relay 61, and a demand signal
receiving block 59b for receiving the demand signal is-
sued from the wireless remote controller 54. The control
block 59a has a CPU and a RAM, which are mounted
on a printed board. The electronic control device 59
switches the main relay 60 and the relay 61 in accord-
ance with the demand signal stored in the RAM of the
control block 59a. When the main relay 60 is turned off,
the outdoor unit 52 and the indoor fan motor 62 are dis-
connected from the electric power source 70. By the
switching operation of the relay 61, the electric power to
be supplied to the indoor fan motor 62 is controlled, so
that the rotation speed of the indoor fan motor 62 is
changed.
[0009] The outdoor unit 52 has an outdoor fan motor
64, such as an induction motor, for driving an outdoor
fan (not shown), a capacitor 65 for the outdoor fan motor
64, a compressor 66 for compressing a refrigerant, and
a capacitor 67 for the compressor 66.
[0010] Explanation is made on the operation of the
first conventional split type air conditioner of FIG. 3.
[0011] When the main switch 55 is turned on, the di-
rect current is supplied to the electronic control device
59 from the storage battery 58, and thereby, the elec-
tronic control device 59 starts control operation and
waits for the demand signal. Hereafter, when the oper-
ator issues a demand signal of a starting operation to
the electronic control device 59 by the wireless remote
controller 54, the main relay 60 is controlled by the elec-
tronic control device 59. Thereby, the electric power is
supplied to the indoor fan motor 62 from the electric
power source 70, and the indoor fan motor 62 is rotated.
By the rotation of the indoor fan motor 62, the indoor air
passes through an indoor heat exchanger (not shown),
starting circulation of the indoor air. Furthermore, the
electric power is supplied from the electric power source
70 to the outdoor unit 52 through the connecting cables
53a, 53b, and thereby, the outdoor fan motor 64 and the
compressor 66 are rotated. By the rotation of the out-
door fan motor 64, outdoor air is supplied to an outdoor
heat exchanger (not shown).
[0012] In the case that the operator changes the tem-
perature of the indoor air and/or the air volume, the wire-
less remote controller 54 issues the demand signal in
accordance with the setting value of the temperature
and/or the setting value of the air volume to the circuit
of the electronic control device 59. Subsequently, the
electronic control device 59 controls the main relay 60
and the relay 61 in accordance with the demand signal,
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so that the temperature of the indoor air and/or the air
volume are controlled.
[0013] In the first conventional split type air condition-
er, the electronic control device 59 is backed up by the
storage battery 58. Therefore, even if a stoppage of the
electric power supplied from the electric power source
70 is occurred during the operation, the demand signal
stored in the RAM of the electronic control device 59 is
held by the electric power supplied from the storage bat-
tery 58. Thereby, when the electric power supplied from
the electric power source 70 is restored, the first con-
ventional split type air conditioner can automatically re-
start using the demand signal stored in the RAM of the
electronic control device 59.
[0014] However, in the first conventional split type air
conditioner, the storage battery 58 uses as the backup
power source for the electronic control device 59 in the
indoor unit 51. Therefore, there is a problem that the
charging circuit 57 for the storage battery 58 is required
to dispose in the indoor unit 51. Thereby, it is impossible
to attain small size of the indoor unit 51.
[0015] In the charging circuit 57, it is necessary to pre-
vent the storage battery 58 from overcharging. Thereby,
the charging circuit 57 has a complex construction, and
cost of the charging circuit 57 must be inevitably high.
[0016] Furthermore, in the case that the stoppage of
the electric power supplied from the electric power
source 70 is continued for a long time, there is a fear
that the demand signal stored in the RAM is lost caused
by decay of the electric power supplied from the storage
battery 58. Therefore, in order to hold the demand signal
stored in the RAM for the long time, it is necessary that
the storage battery having large capacity is equipped
with the indoor unit 51. As a result, there are problems
that size of the indoor unit 51 becomes larger, and cost
of the indoor unit 51 is increased.
[0017] The second conventional split type air condi-
tioner will be elucidated with reference to FIG. 4.
[0018] FIG. 4 is a circuit diagram showing a second
conventional split type air conditioner.
[0019] This second conventional split type air condi-
tioner is fundamentally the same as the first convention-
al split type air conditioner except for an electronic con-
trol device having an ac/dc converter block and the op-
eration of the wireless remote controller 54. Therefore,
corresponding parts and components to the first con-
ventional split type air conditioner are shown by the
same numerals and marks, and the description thereon
made in the first conventional split type air conditioner
similarly apply. In the following description, differences
of this second conventional split type air conditioner
from the first conventional split type air conditioner are
mainly explained.
[0020] As shown in FIG. 4, an electronic control de-
vice 59' is connected to the transformer 56. The elec-
tronic control device 59' has a control block 59'a for is-
suing switching signals to the main relay 60 and the re-
lay 61, and a demand signal receiving block 59'b for re-

ceiving the demand signal issued from the wireless re-
mote controller 54. Furthermore, the electronic control
device 59' includes an ac/dc converter block 59'c for
converting an alternating current supplied from the
transformer 56 into a direct current. The control block
59'a has a CPU and a RAM, which are mounted on a
printed board. The control block 59'a and the demand
signal receiving block 59'b are driven by the direct cur-
rent supplied from the ac/dc converter block 59'c.
[0021] Furthermore, in the second conventional split
type air conditioner, the wireless remote controller 54
issues the demand signal to the electronic control de-
vice 59' at a predetermined interval during operation.
That is, the operating conditions are repeatedly given to
the control block 59'a through the demand signal receiv-
ing block 59'b unless the OFF state is input to the control
block 59'a.
[0022] Explanation is made on the operation of the
second conventional split type air conditioner.
[0023] In the second conventional split type air condi-
tioner, the wireless remote controller 54 issues the de-
mand signal to the electronic control device 59' at the
predetermined interval even if a stop of the electric pow-
er supplied from the electric power source 70 happens
during the operation. Therefore, when the electric power
supplied from the electric power source 70 is restored,
the second conventional split type air conditioner can
automatically restart with use of the latest demand sig-
nal issued from the wireless remote controller 54.
[0024] However, in the second conventional split type
air conditioner, there is a problem that life of a battery
equipped in the wireless remote controller 54 is short-
ened. The reason why is that the demand signal is trans-
mitted from the wireless remote controller 54 to the elec-
tronic control device 59' in no relation to occurrence of
the stoppage of the electric power supplied from the
electric power source 70.
[0025] Furthermore, it is necessary that the wireless
remote controller 54 is disposed in a zone where the
demand signal receiving block 59'b can receive the de-
mand signal issued from the wireless controller 54.
Moreover, in the case that an obstructive object is exist-
ing between the wireless remote controller 54 and the
demand signal receiving block 59'b, there is a problem
that the demand signal receiving block 59'b can not re-
ceive the demand signal. Thereby, it is impossible to
make the second conventional split type air conditioner
automatically restart when the electric power supplied
from the electric power source 70 is restored.
[0026] Japanese Unexamined Patent Publication Hei
6-221654 considers a CPU, a RAM and an EEPROM
as main components and configures them so as to read
operating condition data stored in the RAM to the EEP-
ROM as a backup information.
[0027] Japanese Unexamined Patent Publication Hei
5-164384 discloses the storing in the EEPROM of a se-
rial number appended for each indoor unit and, by hav-
ing yet another memory, the storing of the operating con-
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dition data. This prior art has a similar configuration as
that of the preceding prior art and includes a memory.

OBJECT AND SUMMARY OF THE INVENTION

[0028] The object of the present invention is to provide
an air conditioner that can solve the problems men-
tioned above.
[0029] In order to achieve the above-mentioned ob-
ject, a split-type air conditioner in accordance with the
present invention comprises:
a wireless remote controller for issuing a demand signal,
an outdoor unit having at least an outdoor fan motor and
a compressor,
an indoor unit having at least an electronic control de-
vice and an indoor fan motor, and said indoor unit con-
nected to the outdoor unit, and
said electronic control device including at least an elec-
trically erasable programmable read-only memory
(EEPROM) for storing said demand signal and a central
processing unit (CPU) for controlling said outdoor unit
and said indoor unit in accordance with the demand sig-
nal, wherein
when an electric power supply is restored after a stop-
page of said electric power supply, said central process-
ing unit generates and decides a random time, and said
central processing unit delays reading said demand sig-
nal stored in said electrically erasable programmable
read-only memory for a predetermined time and said
random time.
[0030] In the split type air conditioner of the present
invention, the EEPROM is disposed in the electronic
control device of the indoor unit and memorizes a de-
mand signal issued form the wireless remote controller.
Thereby, when the electric power is restored after stop-
page of the electric power, the split type air conditioner
can automatically restart with use of the demand signal
stored in the EEPROM. Furthermore, since the EEP-
ROM holds the demand signal during the stoppage of
the electric power, it is possible to attain a small size of
the indoor unit in comparison with including in the indoor
unit of a split type air conditioner a charging circuit and
a storage battery for holding the demand signal. More-
over, it is possible to dispense with the repeated issuing
of a demand signal at a predetermined interval from the
wireless remote controller. More specifically, since an
EEPROM (Electrically Erasable Programmable Read-
Only Memory) is characterized by being electric writa-
ble/electric erasable and by being so-called "non-vola-
tile", i.e. a memory content is not lost when electric pow-
er is off, in the present invention the CPU and the EEP-
ROM provide controlling function, a RAM is not required
and demand signals such as operating conditions is-
sued from a remote controller and the like are written
and stored on the EEPROM directly. As a result, the
present invention provides a system which firstly does
not require a RAM, in which secondly, even if abnormal-
ity occurs to the electric power source of the main unit

such as failure of the electric power supply, operating
information does not volatilize so that the data are read
after the electric power is restored, and which thirdly is
able to restart. Accordingly, the present invention has a
merit of easier configuration, is easier to control, and
requests lower cost than the prior art.
[0031] While the novel features of the invention are
set forth particularly in the appended claims, the inven-
tion, both as to organization and content, will be better
understood and appreciated, along with other objects
and features thereof, from the following detailed de-
scription taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032]

FIG. 1 is a circuit diagram showing a split type air
conditioner of the present invention.
FIG. 2 is a flowchart diagram showing a method of
controlling the split type air conditioner of FIG. 1.
FIG. 3 is a circuit diagram showing a first conven-
tional split type air conditioner.
FIG. 4 is a circuit diagram showing a second con-
ventional split type air conditioner.

DESCRIPTION OF THE EMBODIMENT

[0033] Hereafter, a preferred embodiment is de-
scribed with reference to the accompanying drawings.
[0034] FIG. 1 is a circuit diagram showing a split type
air conditioner of the present invention.
[0035] As shown in FIG. 1, a split type air conditioner
comprises an indoor unit 1, an outdoor unit 2, and con-
necting cables 3a, 3b for electrically connecting the in-
door unit 1 and the outdoor unit 2. Furthermore, the split
type air conditioner has a wireless remote controller 4
for issuing a demand signal. When an operator such as
a user changes ON/OFF states of the split type air con-
ditioner and/or operating conditions including a setting
value of temperature of indoor air and a setting value of
air volume, the demand signal is transmitted from the
wireless remote controller 4 in accordance with demand
of the operator. The demand signal is formed by an in-
frared radiation and the like.
[0036] The indoor unit 1 has a main switch 5 which is
connected to and opens and closes the circuit of an elec-
tric power source 70, a transformer 6 connected through
the main switch 5 across both ends of the electric power
source 70, an electric control device 7 for controlling the
indoor unit 1 and the outdoor unit 2 by being fed by the
transformer 6, and a main relay 8 to be controlled by the
electric control device 7. Furthermore, the indoor unit 1
includes an indoor fan motor 10 for driving an indoor fan
(not shown), a change-over relay 9 to be controlled by
the electric control device 7 and for changing over the
connection of windings of the indoor fan motor 10, and
a capacitor 11 connected to windings of the fan motor

5 6



EP 0 769 663 B1

5

5

10

15

20

25

30

35

40

45

50

55

10 for leading phase of current given to the indoor fan
motor 10.
[0037] The main switch 5 is manually operated by the
operator. When the main switch 5 is turned on, an alter-
nating current is supplied from the electric power source
70 to the transformer 6. The transformer 6 transforms
an alternating current voltage of the electric power
source 70 into a lower voltage alternating current and
supplies to the electronic control device 7.
[0038] The electronic control device 7 has a control
block 7a for controlling the main relay 8 and the relay 9,
and a demand signal receiving block 7b for receiving the
demand signal issued from the wireless remote control-
ler 4. Furthermore, the electronic control device 7 in-
cludes an ac/dc converter block 7c for converting an al-
ternating current supplied from the transformer 6 into a
direct current. The ac/dc converter block 7c is formed
by a known diode-bridge circuit. The control block 7a
has a CPU 7d, an EEPROM (Electrically Erasable Pro-
grammable Read-Only Memory) 7e for storing the de-
mand signal issued from the demand signal receiving
block 7b, and a switching element 7f for the EEPROM
7e. The CPU 7d, the EEPROM 7e, and the switching
element 7f are mounted on a printed board.
[0039] The CPU 7d issues switching instruction sig-
nals to the main relay 8 and the relay 9 in accordance
with the demand signal stored in the EEPROM 7e when
the switching element 7f is turned on. The CPU 7d is-
sues the switching signals to the main relay 8 and the
relay 9 in accordance with the demand signal issued
from the demand signal receiving block 7b when the
switching element 7f is turned off. When the main relay
8 is turned on by the switching signal issued from the
CPU 7d, an alternating current is supplied from the elec-
tric power source 70 to the outdoor unit 2 and the indoor
fan motor 10. By the switching operation of the relay 9
in accordance with the switching signal issued from the
CPU 7d, the electric power to be supplied to the indoor
fan motor 10 is controlled, so that the rotation speed of
the indoor fan motor 10 is changed. The indoor fan mo-
tor 10 is configured by an induction motor.
[0040] The EEPROM 7e rewrites and stores the de-
mand signal issued from the demand signal receiving
block 7b when the switching element 7f is turned on.
The demand signal stored in the EEPROM 7e is not
changed when the switching element 7g is turned off.
The EEPROM 7e holds the demand signal even if the
electric power supplied from the electric power source
70 stops during operation. Thereby, when the failure of
electric power supply from the electric power source 70
is restored, the split type air conditioner can automati-
cally restart with use of the demand signal stored in the
EEPROM 7e.
[0041] Furthermore, when the electric power supplied
from the electric power source 70 is restored from a fail-
ure, the CPU 7d performs a delay control using a ran-
dom time. Concretely, the CPU 7d delays reading the
demand signal stored in the EEPROM 7e for not only a

predetermined time (for example, 2 --- 3 minutes) but
also a random time in a range between several seconds
and several decadal seconds. The predetermined time
is preliminary set to the CPU 7d, and the random time
is generated and decided in the CPU 7d. Thereby, start-
ing operation of the split type air conditioner is delayed
from the restoration of the electric power. Accordingly,
the below-mentioned compressor 14 can be started
without misstarting caused by differences between suc-
tion pressure and delivery pressure. Furthermore, even
if a plurality of the same split type air conditioners are
connected to the same electric power source 70, each
of the plurality of the same split type air conditioners can
automatically restart at a different time after restoration
of the electric power. Thereby, it is possible to prevent
occurrence of undesirable reduction of voltage supplied
from the electric power source 70.
[0042] On the contrary, in the conventional split type
air conditioner, it is known that the CPU delays reading
the demand signal stored in the RAM for only the above-
mentioned predetermined time. Accordingly, when a
plurality of the same conventional split type air condi-
tioners connected to the same electric power source au-
tomatically restart after restoration of the electric power,
voltage supplied from the same electric power source is
reduced largely. As a result, in the conventional split
type air conditioner, there is fear that the compressor
can not start by an insufficient supply of the electric pow-
er.
[0043] Furthermore, when the electric power supplied
from the electric power source 70 is restored, the CPU
7d reads the demand signal stored in the EEPROM 7e
except data of a timer function. In other words, even if
the demand signal stored in the EEPROM 7e includes
data instructing time-controlling operation, the CPU 7d
cancels the data after stoppage of the electric power
from the electric power source 70. Thereby, when the
electric power supplied from the electric power source
70 is restored, it is possible to prevent a time lag caused
by occurrence of the stoppage of the electric power.
[0044] The switching element 7f is controlled by the
demand signal issued from the wireless remote control-
ler 4. By the switching operation of the switching ele-
ment 7f, it is possible to easily change the manner
whether automatic starter used with the demand signal
stored in the EEPROM 7e after restoration of the electric
power should be made or not.
[0045] The outdoor unit 2 has an outdoor fan motor
12 which is connected across the connecting cables 3a,
3b for driving an outdoor fan (not shown), a phase ad-
justment capacitor 13 for the outdoor fan motor 12, a
compressor 14 connected across the connecting cables
3a, 3b for compressing a refrigerant, and a phase ad-
justment capacitor 15 for the compressor 14. The out-
door fan motor 12 and the compressor 14 are configured
by an induction motor. The capacitor 13 and the capac-
itor 15 are used for leading phases of currents given to
the outdoor fan motor 12 and the compressor 14, re-
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spectively.
[0046] A method of controlling the split type air con-
ditioner will be elucidated with reference to FIG. 2.
[0047] FIG. 2 is a flowchart diagram showing a meth-
od of controlling the split type air conditioner of FIG. 1.
[0048] In step S21, the CPU 7d checks whether the
switching element 7f is turned on. In the case that the
switching element 7f is turned on, the CPU 7d reads in-
itial values stored in the EEPROM 7e as shown in step
S22. The initial values are input to the EEPROM 7e in
a factory of the split type air conditioner, and include in-
struction of OFF state. Therefore, the split type air con-
ditioner is stopped as shown in step S23. The initial val-
ues further include predetermined setting values of air
volume and temperature of indoor air.
[0049] As shown in step S24, the CPU 7d checks
whether the demand signal is input to the demand signal
receiving block 7b from the wireless remote controller
4. This demand signal includes instruction of a starting
operation. In the case that the demand signal is not input
to the demand signal receiving block 7b, the split type
air conditioner is stopped as shown in the step S23. In
the case that the demand signal is input to the demand
signal receiving block 7b, the demand signal is stored
in the EEPROM 7e as shown in step S25.
[0050] Subsequently, the CPU 7d issues the switch-
ing signals to the main relay 8 and the relay 9 in accord-
ance with the demand signal, and thereby, the split type
air conditioner is operated as shown in step S26. That
is, the electric power is supplied to the indoor fan motor
10 from the electric power source 70 through the main
relay 8 and the relay 9, and the indoor fan motor 10 is
rotated. By the rotation of the indoor fan motor 10, the
indoor air passes through an indoor heat exchanger (not
shown), and makes circulation of the indoor air. Further-
more, the electric power is supplied from the electric
power source 70 to the outdoor unit 2 through the main
relay 8 and the connecting cables 3a, 3b, and thereby,
the outdoor fan motor 12 and the compressor 14 are
rotated. By the rotation of the outdoor fan motor 12, out-
door air is supplied to an outdoor heat exchanger (not
shown).
[0051] As shown in step S27, the CPU 7d checks
whether the demand signal is changed. That is, the CPU
7d checks whether the operator changes the operating
conditions by the wireless remote controller 4. In the
case that the demand signal is changed, the demand
signal is stored in the EEPROM 7e as shown in the step
S25. The electronic control device 7 controls the indoor
unit 1 and the outdoor unit 2 in accordance with the
changed demand signal.
[0052] In the case that the demand signal is not
changed, the CPU 7d detects whether the electric power
is supplied from the electric power source 70 as shown
in step S28. In the case that the electric power is sup-
plied from the electric power source 70, the split type air
conditioner is operated as shown in the step S26. In the
case that the electric power is not supplied from the elec-

tric power source 70, the CPU 7d judges that the stop-
page of the electric power takes place. Thereby, the split
type air conditioner is stopped as shown in step S29.
[0053] Hereafter, when the CPU 7d detects that the
electric power is supplied from the electric power source
70 as shown in step S30, the CPU 7d delays reading
the demand signal stored in the EEPROM 7e for the pre-
determined time as shown in step S31.
[0054] Furthermore, as shown in step S32, the CPU
7d generates and decides the random time. The CPU
7d further delays reading the demand signal stored in
the EEPROM 7e for the random time as shown in step
S33.
[0055] Subsequently, the CPU 7d reads the demand
signal stored in the EEPROM 7e as shown in step S34.
In the step S34, even if the demand signal stored in the
EEPROM 7e includes data instructing time-controlling
operation, the CPU 7d cancels the data. Subsequently,
as shown in the step S26, the split type air conditioner
is operated.
[0056] Returning to the step S21. In the case that the
switching element 7f is turned off, the split type air con-
ditioner is stopped as shown in step S35.
[0057] As shown in step S36, the CPU 7d checks
whether the demand signal is input to the demand signal
receiving block 7b from the wireless remote controller
4. This demand signal includes instruction of a starting
operation. In the case that the demand signal is not input
to the demand signal receiving block 7b, the split type
air conditioner is stopped as shown in the step S35.
[0058] In the case that the demand signal is input to
the demand signal receiving block 7b, the CPU 7d is-
sues the switching signals to the main relay 8 and the
relay 9 in accordance with the demand signal issued
from the wireless remote controller 4, and thereby, the
split type air conditioner is operated as shown in step
S37.
[0059] As shown in step S38, the CPU 7d checks
whether the demand signal is changed. That is, the CPU
7d detects whether the operator changes the operating
conditions by the wireless remote controller 4. In the
case that the demand signal is changed, the CPU 7d
changes the switching signals to the main relay 8 and
the relay 9 in accordance with the demand signal issued
from the wireless remote controller 4, and thereby, the
split type air conditioner is operated as shown in step
S37. Thereby, the electronic control device 7 controls
the indoor unit 1 and the outdoor unit 2 in accordance
with the changed demand signal.
[0060] In the case that the demand signal is not
changed, the CPU 7d checks whether the electric power
is supplied from the electric power source 70 as shown
in step S39. In the case that the electric power is sup-
plied from the electric power source 70, the split type air
conditioner is operated as shown in the step S37. In the
case that the electric power is not supplied from the elec-
tric power source 70, the CPU 7d judges that the stop-
page of the electric power takes place. Thereby, the split
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type air conditioner is stopped as shown in step S40.
[0061] Hereafter, when the CPU 7d detects that the
electric power is supplied from the electric power source
70 as shown in step S41, the CPU 7d checks whether
the demand signal is input to the demand signal receiv-
ing block 7b from the wireless remote controller 4 as
shown in step S42. In the case that the demand signal
is not input to the demand signal receiving block 7b, the
split type air conditioner is stopped as shown in the step
S40. In the case that the demand signal is input to the
demand signal receiving block 7b, the CPU 7d issues
the switching signals to the main relay 8 and the relay
9 in accordance with the demand signal from the wire-
less remote controller 4, thereby, operating the split type
air conditioner as shown in the step S37.

Claims

1. A split type air conditioner comprising:

a wireless remote controller (4) for issuing a de-
mand signal,
an outdoor unit (2) having at least an outdoor
fan motor (12) and a compressor (14),
an indoor unit (1) having at least an electronic
control device (7) and an indoor fan motor (10),
and said indoor unit connected to said outdoor
unit, and
said electronic control device including at least
an electrically erasable programmable read-
only memory (7e) for storing said demand sig-
nal and a central processing unit (7d) for con-
trolling said outdoor unit and said indoor unit in
accordance with said demand signal,

wherein when an electric power supply is re-
stored after a stoppage of said electric power sup-
ply, said central processing unit generates and de-
cides a random time, and said central processing
unit delays reading said demand signal stored in
said electrically erasable programmable read-only
memory for a predetermined time and said random
time.

2. A split type air conditioner in accordance with claim
1, wherein

said electronic control device has a switching
element (7f) for said electrically erasable program-
mable read-only memory.

3. A method of controlling a split type air conditioner,
said method comprising the steps of:

storing a demand signal issued from a wireless
remote controller (4) in an electrically erasable
programmable read-only memory (7e) of an
electronic control device (7) disposed in an in-

door unit (1),
reading said demand signal stored in said elec-
trically erasable programmable read-only
memory when an electric power supply is re-
stored after a stoppage of said electric power
supply, and
controlling said indoor unit and an outdoor unit
(2) in accordance with said demand signal
stored in said electrically erasable programma-
ble read-only memory,
said step of reading being performed after de-
laying for a predetermined time and a random
time.

Patentansprüche

1. Unterteiltes Klimagerät mit
einer drahtlosen Fernsteuerung (4) zur Ausgabe ei-
nes Anforderungssignals,
einer Außeneinheit (2) mit zumindest einem Außen-
lüftermotor (12) und einem Kompressor (14),
einer Inneneinheit (1) mit zumindest einer elektro-
nischen Steuereinheit (7) und einem Innenlüftermo-
tor (10), wobei die Inneneinheit mit der Außenein-
heit verbunden ist und die elektronische Steuerein-
richtung zumindest einen elektrisch löschbaren,
programmierbaren, Nurlesespeicher (7e) zur Spei-
cherung des Anforderungssignals, sowie eine CPU
(7d) zur Steuerung der Außeneinheit und der Innen-
einheit in Übereinstimmung mit dem Anforderungs-
signal, aufweist,
wobei dann, wenn eine elektrische Leistungszufuhr
nach einer Beendigung derselben wiederherge-
stellt worden ist, die CPU eine Zufallszeit erzeugt
und bestimmt, und wobei die CPU für eine vorbe-
stimmte Zeit und die Zufallszeit das Lesen des An-
forderungssignals, das in dem elektrisch löschba-
ren und programmierbaren Nurlesespeicher ge-
speichert ist, verzögert.

2. Unterteiltes Klimagerät nach Anspruch 1, bei wel-
chem die elektronische Steuereinheit ein Schaltele-
ment (7f) für den elektrisch löschbaren, program-
mierbaren, Nurlesespeicher besitzt.

3. Verfahren zur Steuerung eines unterteilten Klima-
gerätes mit den folgenden Schritten:

Speichern eines von einer drahtlosen Fern-
steuerung (4) ausgegebenen Anforderungssi-
gnals in einem in einer Inneneinheit (1) ange-
ordneten, elektrisch löschbaren und program-
mierbaren, Nurlesespeicher (7e) einer elektro-
nischen Steuereinheit (7),
Lesen des in dem elektrisch löschbaren und
programmierbaren Nurlesespeicher gespei-
cherten Anforderungssignals, sobald eine elek-
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trische Leistungszufuhr nach einer Unterbre-
chung derselben wiederhergestellt worden ist,
und
Steuern der Inneneinheit und der Außeneinheit
(2) in Übereinstimmung mit dem Anforderungs-
signal, das in dem elektrisch löschbaren und
programmierbaren Nurlesespeicher gespei-
chert ist,

wobei der Schritt des Lesens durchgeführt wird,
nachdem eine Verzögerung für eine vorbestimmte
Zeit und eine Zufallszeit stattgefunden hat.

Revendications

1. Climatiseur à unités séparées comprenant :

un contrôleur à distance sans fil (4) destiné à
émettre un signal de demande,
une unité extérieure (2) comportant au moins
un moteur de ventilateur extérieur (12) et un
compresseur (14),
une unité intérieure (1) comportant au moins un
dispositif de commande électronique (7) et un
moteur de ventilateur intérieur (10), et ladite
unité intérieure est reliée à ladite unité extérieu-
re, et
ledit dispositif de commande électronique com-
prenant au moins une mémoire morte program-
mable effaçable électriquement (7e) destinée
à mémoriser ledit signal de demande et une
unité centrale de traitement (7d) destinée à
commander ladite unité extérieure et ladite uni-
té intérieure conformément audit signal de de-
mande,

dans lequel lorsqu'une alimentation en puis-
sance électrique est rétablie après un arrêt de ladite
alimentation en puissance électrique, ladite unité
centrale de traitement génère et décide un temps
aléatoire, et ladite unité centrale de traitement re-
tarde la lecture dudit signal de demande mémorisé
dans ladite mémoire morte programmable effaça-
ble électriquement pendant un temps prédéterminé
et ledit temps aléatoire.

2. Climatiseur à unités séparées selon la revendica-
tion 1, dans lequel

le dispositif de commande électronique com-
porte un élément de commutation (7f) destiné à la-
dite mémoire morte programmable effaçable élec-
triquement.

3. Procédé de commande d'un climatiseur à unités sé-
parées, ledit procédé les étapes consistant à :

mémoriser un signal de demande émis depuis

un contrôleur à distance sans fil (4) dans une
mémoire morte programmable effaçable élec-
triquement (7e) d'un dispositif de commande
électronique (7) disposé dans une unité inté-
rieure (1),
lire ledit signal de demande mémorisé dans la-
dite mémoire morte programmable effaçable
électriquement lorsqu'une alimentation en
puissance électrique est rétablie après un arrêt
de ladite alimentation en puissance électrique,
et
commander ladite unité intérieure et ladite uni-
té extérieure (2) conformément audit signal de
demande mémorisé dans ladite mémoire morte
programmable effaçable électriquement,
ladite étape de lecture étant exécutée après un
retard pendant un temps prédéterminé et un
temps aléatoire.
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