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ELECTRIC POWER SUPPLY APPARATUS
OF AIR CONDITION CONTROL MACHINE
[Technical Field]

5 This invention relates to an electric power supply appa-
ratus of an air condition control machine which has a control-
ler and an air condition control unit.

[Background Art]

Generally, as disclosed in Japanese Patent Application

10 Laying Open Gazette No.2-85634, there has been an air condi-~
tioner in which a single remote controller is connected to a
plurality of indoor control units for respectiyely controlling
a plurality of indoor units so that control s;gnals such as
operation signals are supplied and received between the remote

15 controller and each of the indoor control units to control an
operation of air conditioning.

Between each indoor control unit and the remote control-
ler, an electric power is supplied frgm the previously desig-
nated indoor control unit to the remote controller. In éddi—

20 tion, an address is set to each indoor control unit and an
error signal, wind direction signal and the like are transmit-

ted therebetween.

__In the above-mentioned air condition control machine,
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ratus of an air condition control machi ne which has a control-" Ter ahd an
=air condition control unit. 2 [ BagkigsRbiiths Beh Replaced

General ly, as disclosed in Japanese Patent Application Zette
_No. 2- 85634, there has been an air condi- tioner in whi gmﬂﬂ%' W‘Dte
"controller is connected to a plurality of indoor contr

respectively controlling a plurality of indoor units so that control

signals such as operation signals are supplied and recei ved between the
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operation of air conditioning.

supplying the power to the remote controller is set to 0.

t

In case where the address of the indoor control unit is
auntomatically set by a remote controller, however, the power
g cannot be supplied to the remote controller until the adqress
is set. This invites a problem that a communication is-not
performed between the. remote controller and the indoor control
unit and the address is not automatically set.
Accordingly, the indoor control unit for supplying the
10 power to the remote controller may be previously set as a hard
ware. This, however, requires that a printed circuit board
must be manufactured individually, so that the indoor control
units cannot be standardized.
In view of the above problems, it is an object of the
15 Present invention to supply a power to the controller surely,
with standardizing the air condition control units.
[Disclosure of Invention]
To attain the foregoing object, in the present invention,
an air condition control unit for supplying a power is deter-
20 mined based on a specific number previously s;t with regpect
to each air condition control unit.
In detail, as shown in Fig.l, in an electric power supply
apparatus of an air condition control machine (2) according to
a first embodiment of the invention, it is premised that a

29 Pplurality of air condition control units (2) are connected to



Bet ween each 1 ndoor-control-unit and the renpte control- ler, an electric

~ power is supgl the previously dgsig- nated indoor control unit to

“the renote co i- tion, an address is set to each indoor

_control unit %ﬂi%ﬁgu [ gnal Wi nd direction signal and the |ike are

“transmt- In the above-nentioned air condition
control nachlne -2-

a single controller (3) via wirings (52) and an operation of
air conditioning is controlled by supplying and receiving a
control signal between the controller (3) and the air condi-
tion control unit (2).

5 Provided at each air condition control unit (2)  are
number memory means (24) for previously memorizing respecp;ve-
ly different specific number with respect to respective air
condition control units {2) and power supply means (51} for
supplying the power. Further, the air condition control unit

10 (2) comprises power supply Jjudging means (21la) for Jjudging
whether another air condition control unit {(2) supplies the
power to the controller (3) by means of monitoring the wirings
(52), power not-supply determining means (21b) for determining
the air condition control unit of its own to be a unit which

15 does not supply the power to the controller (3) when the power
supply Jjudging means (2la) judges the controller (3) receives
the power, timing means (21lc) for setting a power supply
timing based on the specific number, and power supply deter-
mining means (21d) for determining the air condition control

20 unit of its own to be a unit which supplies the power to the
controller (3) ﬁhen the power supply judging means (21la)
judges the controller (3) receives no power at the power
supply timing by the timing means (21f) and for making the

power supply means (51) supply the power to the controller



conventional ly, the address of the indoor control unit-for -supplying the
~power to the renote controller is set to40. In cage ere the address

of the indoor control unit is automatically set by ar :
_however, the power cannot be supplied to the renote con ’ ‘ﬁ t he
“address is set. This invites a problemthat a communical

performed between the renote controller and the indoor control unit and
the address is not automatically set. Accordi ngly, the indoor control
unit for suppl ying the power to the renote controller may be previously
set as a hard

In an electric power supply apparatus of an air condition
control machine according to a second embodiment of the
present invention, the same as in the first embodiment is

5 premised. As shown in Fig.2, each air condition control unit
(2) comprises: number memory means (24} for previously memo -
rizing respectively different specific number with respect to
respective air condition control units (2); power supply means
(51) for supplying an electric power; power supply Jjudging

10 means (21la) for judging whether another air condition control
unit (2) supplies the power to the controller (3) by monitor-
ing the wirings (52):; and power not-supply determining means
(21b) for determining the air condition control unit of its
own to be a unit for supplying no power to the controller (3)

19 when the poﬁer supply judging means (2la) judges the control-
ler {3) receives the power. The air condition control unit (2)
further comprises: timing means (21f) for setting a power
supply timing based on each of plural sectional numbers into
which the specific number is di#ided; fixed power supply means

20 (21g) for making the power supply means (51) ;upply the.power
to the controller (3) at the power supply timing by the timing
means (21f); and power supply determining means (21h) for
determining the air condition control unit of its own to be a
unit for supplying the power to the controller (3) when the

25 fixed power supply means (21g) brings the power supply of the



ware. This, however; requires that a printed circuit board nust be
*manuf actured indivi duallye, so that the ijdoor control units cannot be
standardixﬁd&wﬂiﬁﬁﬁﬁi | ew of the above problens, it is an object of th
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|y a power to the controller surely, wth
dition control wunits.

[ Di scl osure of Invention] To attain the foregoing object, in the

pr esent
det er -

i nvention, an air condition control unit for supplying a power
m ned based on a specific nunber previously set with respect to

each air. congeti 8lpEPP RQANYNIS1) with respect to all sectional numbers.
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15
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In an electric power supply apparatus of an air condition
control machine according to the first and second embodiments,
additionally, provided is power supply stop means (2le) for
stopping the power supply when detecting an irregularity of a
power source at monitoring the wirings (52).

In an electric power supply apparatus of an air condition
control machine according to a third embodiment of the inven-
tion, the same as in the first embodiment is premised. As
shown in Fig.3, the air condition control unit (2) comprises:
number memory means (24) for previously memorizing respective-
ly different specific number with respect to respective air
condition control units {(2); power supply means (351) for
supplying an electric power; power supply judging means (2la)
for judging whether another air condition control unit (2)
supplies the power to the controller (3) by monitoring the
wirings (52), and first power not-supply determining means
(21b) for determining the air condition control unit (2) of
its own to be a unit for supplying no power to the controller
(3) when the power supply Jjudging means (21a) judge§ the
controller (3) receives the power. The air condition control
unit (2) further comprises: timing means (21f) for setting a
power supply timing based on each of plural sectional numbers

into which the specific number is divided; fixed power supply

e
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In detail, as shown in Fig.1l, in an electric power %g 1L apparat us of an
air condition control machine (2) accordsng to a fi ‘»ﬁ 5‘1‘ t he
[

invention, it is premsed that a plurality of air 04 | units
(2) are connected to | e
controller (3) via wirings (52) and an operation of air conditioning is
controll ed by supplying and receiving a

means (21g) for making the power supply means (531) supply the
power to the controller (3) at the power supply timing by the
timing means (21f); and power supply notice means (21i) for
outputting a notice signal of a previously set voltage when

5 the fixed power supply means (21g) starts the power supply. In
addition, provided at the air condition control unit (2; are
second power not-supply determining means (21j) for determin-
ing the air condition control unit of its own to be a unit for
supplying no power to the controller (3) when a notice signal

10 from another air condition control unit is detected by moni-
toring the wirings (52), power supply stop means (2le) for
stopping the power supply according to the fixed power supply
means (21g) with respect to a single power supply timing when
an irregularity of the power source is detected by monitoring

15 the wirings (52), and power supply determining means (21h) for
determining the air condition control unit of its own to be a
unit which supplies the power to the controller (3) when the
fixed power supply means (21g) brings a normal power supply
with respect to all sectional numbers.

20 Under the above construction, in the fi;st embodigent,
the power supply judging means (21a) judges whether the power
from another air condition control unit (2) is supplied to the
controller (3) when the power is turned ON. When the power
supply Jjudging means (2l1a) judges the controller (3) to re-

25 ceive the power, the power not-supply determining means {21b)



control signal between the controller (3) and the air condi- tion control

unit (2). " Provided at each air coﬁdition control unit (2) are nunber
menory neansnggQafmyBe hqﬂsly menorizing respective- |y different
. specific nunb to respective air condition control units (2)
“and power sup “! for supplying the power. Further, the air
condi ti on cont n|t (2) conpri ses power supply judging neans (21a) for

judgi ng whether another air condition control unit (2) supplies the power
to the controller (3) by means of nonitoring the wirings (52), power .
not - suppl yedRi-aifed "hdBANS ottt ilbAr B8iteoT WnA® (2) of its own to be
a unit which does not supply the power.
On the other hand, the timing means (21c) sets a power
supply timing based on the specific number previously set to

5§ the unit of its own. For example, the timing means (21c) sets
the power supply timing operated by multiplying the specific
number by 10ms. Then, when the power supply judging means
(21a) Jjudges the controller (3) to receive no power at the
power supply timing, the power supply determining means {(21d)

10 determines the air condition control unit of its own to be a
unit which supplies the power to the controller (3), the power
is supplied to the controller (3) from the power supply means
{51) and a control signal is supplied and received between
each air condition control unit (2) and the controller (3).

195 In the second embodiment, as well as in the first embodi-
ment, the power supply judging means (2la) judges whether the
power from the other air conditioning unit (2) is supplied to
the controller (3) when the power 1s turned ON. When the power
supply Jjudging means (2la) judges the controller (3) receives

20 ‘the power, the power not-supply determining means (21b) déter—
mines the air conditioning control unit (2) of its own to be
a unit which does not supply the power.

On the other hand, the timing means (21f) sets the power

supply timings based on the plural sectional numbers into



the air condition control unit of its own to be a unit-—which does not
supply the power to the controller (3) en the pome suppl Judglng nmeans

(21a) judges the controller (3) receive t he power, @&b) for
setting a power supply timng based on the specific
supply deter- mning neans (21d) for determ ning the control

unit of its own to be a unit which supplies the power to the controller
(3) when the power supply judging neans (21la) judges the controller (3)

recei ves wﬁlg@an@tsﬂé@if)?@eér%m Ppé{ Ehll 00 (R o dd TBAY [BAREERLE. and

1
for maki ng the power supp supp y the power to e controller
For example, the timing means (21f) sets three power supply

timings operated by multiplying the specific number composed

of 24 bits by 10ms per sectional number of 1 byte thereof.
g Then, the fixed power supply means (21g) brings the power

supply to the controller (3} at the power supply timing. .

When the power is supplied from another air condition
control unit {(2) between the power supply timings of the unit,
the power not-supply determining means {(21b) determines the

10 unit of its own to be a unit which does not supply the power.
On the other hand, when the power is normally supplied, the
power supply determining means (21h) determines the unit of
its own to be a unit for supplying the power to the controller
(3), the power 1is supplied from the power supply means (51) to

15 the controller (3), and a control signal is supplied and
received between each air condition control unit (2) and the
controller (3).

When there is something wrong with the power source at
each power supply timings, the power supply stop means {21le)

20 stops the power supply.

In the third embodiment, as well as in the second embodi-
ment, the power supply judging means (2la) judges whether the
power is supplied from another air condition control unit {(2)
to the controller (3). When the power supply Jjudging means

75 (21a) Judges the controller (3) receives the power, the first



-4- (3). — In an_electric power supply apparatus of an air condition
control nachlne accordlng to a second egbodlnent of the present invention,

the sane as i S ed. As shown in Fig.2, each
air condltlon c ) conprlses nunber menory neans (24) for
previ ously nenD

power not-supply determination means (21b) determines the unit
of its own to be a unit which does not supply the power.

On the other hand, the timing means {(21f) sets the power
supply timings based on the plural sectional numbers into

§ which the specific number of the unit of its own is divided.
Then, the fixed power supply means (21g) brings the power
supply for a set time to the controller (3) at the power
supply timing and the power supply notice means (211i) outputs
the notice signal of the power supply.

10 When the power is supplied from another air condition
control unit (2) to the controller between the each power
supply timings of the unit, the first power not-supply deter-
mining means (21b) determines the unit of its own to be a unit
for supplying no power. At the time, when the notice signal is

15 output from another air condition control unit (2), the second
power not-supply determining means (21i) determines the unit
of its own to be a unit for supplying no power. On the other
hand, when there is something wrong with the power source at
each power supply timing, the power supply stop means (2le)

20 stops the power supply of the fixed power supply means (élg).
When the power is normally supplied, the power supply deter-
mining means (21h) determines the unit of its own to be a unit
for supplying the power to the controller (3), the power is

supplied from the power supply means (51) to the controller



rizing respectively different specific nunber with respect to respective

-air condition control units (2); pomernggﬁply nean§hm k) Has Bben eylng an

el ectric power; power supply judging s (21a) f
another air condition control unit (2) supplies th m

“controller (3) by nonitor- ing the wirings (52); pply
determ ning neans (21b) for determning the air condltlon control unit of
its own to be a unit for supplying no power to the controller (3) when

the power syppl %ididpi BG,TRAYS 1A JPQQE?E%H%C&O 8! peckllve®lnLehgbyes

t he power . e alr con I On con further npri ses I mng

means (21f) LR a3 ELA9:18:188% 5ntrol unit (2) and the controller (3).

According to the first embodiment, since the air condi-
" tion control unit (2) which first supplies the power based on

g previously set specific number 1is set to the unit for sugply—
ing the power, the power supply to the controller (3} cdn be
surely executed. Thus, a communication accurately starts
between the controller (3) and each air condition control unit
(2).

10 As a result, an address of the indoor control unit can be
automatically set and printed circuit boards of the air condi-
tion control units can be standardized. Thus, the air condi-
tion control unit can be easily manufactured.

According to the second embodiment, since the power

1% supply timing is set with the specific number divided into
plural numbers, the unit for supplying the power can be deter-
mined at a short time.

According to the third embodiment, since the power supply
is noticed, even when the power supply of the fixed power

20 supply means (21g) synchronizes with that of another air
condition control unit, the unit for supplying the power can
be surely determined based on a difference between the specif-
ic numbers.

[Brief Description of Drawings]

25 Fig.1 is a block diagram showing a construction of the



supply tim ng-based.on.each. of _plural sectional numbers into which the
- specific nunber is d|V|ded fi xed powef Isupply means (21g) for naking the

power supply the power to the controller (3) at the
power supply ti m ng means (21f); and power supply

“determ ning ne determning the air condition control unit of
its owmn to be a un|t for supplylng the power to the controller (3) when
the fixed power supply nmeans (21g) brings the power supply of the

first electric power supply apparatus, Fig.2 is a block dia-
gram showing a construction of the second electric power
supply apparatus, and Fig.3 is a block diagram showing a
construction of the third electric power supply apparatus.

5 Figs.4-7 show a first embodiment of the invention. Fig.4
is a diagram showing an arrangement of system of anwair
conditioner, Fig.5 is a circuit block diagram showing a con-
struction of the air conditioner, Fig.86 is a c¢ircuit block
diagram showing a power supply circuit, and Fig.7 is a control

10 flow chart showing an operation of a power supply.

Figs.8 and 9 show a second embodiment of the invention.
Fig.8 is a diagram of a bit arrangement indicating a specific
number, and Fig.9 is a control flow chart showing an operation
of a power supply. |

15 Figs.10-13 show a third embodiment of the invention.
Fig.10 is a circuit block diagram showing a power supply
circuit, Fig.11l is a diagram showing an arrangement of sec-
tional numbers of each specific number, Fig.1l2 is a timing
chart of an operation of each power_supply, and Fig.138 is a

20 control flow chart showing an operation of a power supplél

[Best Mode for Carrying out the Invention]

Detailed description is made below about embodiments of

the invention referring to accompanying drawings.

As shown in Figs.4 and 5, reference numeral (1) indicates



- 5- power supply means (51) with respect to arl sectional nunbers.

In an electric power supply apparatus 2an air gﬂ control machi ne
according to the first and second enbo | ment s, ﬂ ded is
power supply stop neans (2le) for StOppI ng the po Eﬂlmet ecti ng
an irregularity of a power source at nonitoring t

an electric power supply apparatus of an air condition control nachine
according to a third enbodi nent of the inven- tion, the sanme as in the
first embedi RtdbSrPEBRL$Sd: WSt for controlling an outdoor unit and
(2) indicates an indoor control unit for controlling an indoor
unit. The outdoor control unit (1) is connected to a plurality
of indoor control units (2) and a single remote controller (3)
g is connected to a plurality of (at most sixteen) indoor con-

trol units (2) via transmission paths (4).

The outdoor control unit (1) has a micro-computer {11}
and a transmission circuit part (12) which is connected to
the micro-computer (11). The transmission circuit part {(12) is

10 connected to each indoor control unit (2) via the transmission
paths (4) to supply to the indoor control unit (2) and receive
therefrom a control signal of air condition load and the like.

Further, each indoor control unit (2) serves as an air
condition control unit having a micro-computer (21) and trans-

15 mission circuit parts (22), (23) which are connected to the
micro-computer (21), wherein the transmission circuit part
(22) is connected to the outdoor control unit (1) via the
transmission path (4) and the transmission circuit part (23)
is connected to the remote controller (3) via the transmission

20 path (4) so that a control signal such as a; error signal,
wind direction signal or the like of the indoor control unit
is supplied and received between the indoor control unit {2)
and the remote controller (3).

Furthermore, the remote controller (3) serves as a con-

2§ troller having a micro-computer (31), a transmission circuit



_shown in Fig.3, the air condition control unit (2) conprises: nunber

" nmenory means (24) for preV|oust menor{ & ng respective- |y different
speci fi ¢ nunbEhs Shest c¢do respective air condition control units

.(2); power sup ( for supplying an electric power: power supply

j udgi ng neans I ng whet her another air condition control unit
(2) supplies t e power to the controller (3) by nonitoring the wrings

(52), and first power not-supply determ ning nmeans (21b) for determ ning

the air condition control unit (2) of its own to be a unit for supplying

J“fjdggg'e[ hé@ﬂa he 3e9nty10f 8T 1 o (Aot dderHOWRE SHRAL Y- s 4EFLRYE MBENS) (21a)

display part {33) connected to the micro-computer {31) for
displaying an operation or the like, and an operation part
(34) connected to the micro-computer (31) for inputting an
5 coperation signal or the like. The transmission circuit ‘part
{32) is connected to each indoor control unit (2).
On the other hand, a power supply circuit (5) is provided
at the indoor control unit (2). The power supply circuit (35)
includes, as shown in Fig.6, power supply means (51) having a
10 power source to store a power for control. The power supply
means (51) is connected to each indoor control unit (2) and
the remote controller (3) via two power source lines (52) as
wirings. The power source lines (52) are connected to over-
current detecting means (53) for detecting an overcurrent and
19 power source detecting means (54) for detecting a power supply
from the power supply means (51) to the remote controller (3).
An EEPROM (24) is provided at each indoor control unit (2) and
composes number memory means in which a specific number is
previously memorized. The specific number is-composed of 24
20 bits as a bit row of a set length. Respective differenttspe—
cific numbers are set to respective indoor control units at,
for example, manufacturing and shipping the units.
In addition, as a feature of the electric power supply

apparatus in the first embodiment, power supply judging means



controller (3) receives the power. The air condition contror 'unrt"(Z)

further conprises: timng means (21f) fio4 settlng Meeli | M NQ
based on each of plural sectional nunbers into nunber
Jds divided; fixed power supply ﬂl 6-

means (219) for maki ng the power supply neans (51) r to the

controller (3) at the power supply timng by the

(21a), power not-supply determining means (21b), timing means
(21c) and power supply determining means (21d) are provided at
the micro-computer (21) of the indoor control unit (2). The
power supply judging means (2la) monitors the power source
5 lines (52) in such a manner as to receive a detection signal
from the power source detecting means (54), and judges whéther
another indoor control unit (2) is in a state which supplies
the power to the remote controller (3). The power not-supply
determining means (21b) determines the unit of its own to be a
10 unit which does not supply the power to the remote controller
(3) when the power supply judging means (21a) judges that the
power 1s supplied to the remote controller (3). The timing
means (2lc) sets a power supply timing based on the specific
number, for example, in such a manner as to calculate by
1 multiplying the specific number by 10ms. Moreover, when the
power supply judging means (2la} judges that the power is not
supplied to the remote controller (3) at the power supply
timing set by the timing means (21c), the power supply deter-
mining means (21d) determines the unit of its own to be a unit
20 which supplies the power to the remote cont;oller (3)., and
leads the power supply means {(51) to supply the power to the

remote controller (3).
Power supply sfop means (2le) is provided at the micro-
computer (21) of the indoor control unit (2) for stopping the

25 power supply, when the power supply stop means (2le) receives



timng neans (21f); and power supply notice neans (21i) for outputting a
“notice signal of a previously set voIt when the fixed power supply

nmeans addition, provided at the air
_condltlon con second power not - supply det er mi ni ng means
(211) for det alr condition control unit of its owm to be a

it for sup ylng no power to the controller (3) when a notice signal
fron1another air condition control unit is detected by nmoni- toring the
wirings (52), power supply stop neans (2le) for stopping the power supply
accordi ng f qd e i 3A0sPRHRN FHM knd ALY difrlidn ¥ d0:EEERRE! nbdrs YY) ©

power supply timng wh

and detects a connection error due to heteropolarity.

Description is made next about an operation of power

supply from the indoor control unit (2) to the remote control-
§ ler (3), referring to a control flow chart of Fig.7.

When the power is turned ON, an error count N is initial-
ly set to 0. At a step ST1, a specific number of the indoor
control unit is read out frém the EEPROM (24) and a timer TM
for the power supply timing is set by multiplying the specific

10 number by 10ms.

Then, the routine proceeds to a step ST2 and judged is
whether the time of the timer TM is up. The routine is kept
waiting at the step ST2 until the time is up. When the time is
up, the routine proceeds to a step ST3. At the step ST3,

15 Jjudged is whether the remote controller {(3) has a set voltage,
that is, whether the power is supplied from the other control
unit (2) to the remote controller (3), by receiving a detec-
tion signal from the power source detecting means 54.

At the step ST3, when that the power is~sﬁpplied to the

20 remote controller (3) is judged, the unit is determined to be
a unit which does not supply the power to the remote control-
ler (3) and the judgment is made YES, so that the routine
proceeds to a step ST4. At the step ST4, judged is whether the

remote controller (3) does not have a set voltage with receiv-



_an irregularity of the power source is detected by nonitorin th gﬁé&ﬂgs
(52) and power supply determ ning neang (21h) for d it I T
condition control unit of its own to bé a unit which s \ u r to

.the controller (3) when the fixed power supply neans ( or ma
power supply wth respect to all sectional nunbers. Under the above
construction, in the first enbodi nent, the power supply judgi ng neans

" (21a) judges whether the power fromanother air condition control unit (2)

is supplidhg @ tdeteconbhoklighal3) refentHN @ querersdsr & ol 888 N i ndhaie 4e
power supply judgi ng neans (2la) judges the controller (3) to re-
(54). In case where a set voltage exists with the power sup-
plied to the remote controller (3}, the routine is kept wait-
ing at the step ST4. On the contrary, when the remote control-
5§ ler (3) does not have the set voltage owing to a stop of the
power suppl&, the routine returns to the step ST1.

At the step ST3, when a set low voltage is detected and
that the power is not supplied to the remote controller (3) is
Jjudged, the judgment is made NO and the unit is determined to

10 be a unit which supplies the power, so that the routine pro-
ceeds to a step ST5. At the step ST5, the power is supplied to
the remote controller (3) from the power supply means (351).
Thereafter, a signal is supplied and received between each
indoor control unit (2) and the remote controller (3) thanks
i5 to the power supply.

Then, the routine proceeds from the step ST5 to the step
8§T6. Judged is whether the power source is heteropolar or
whether a short circuit is detected by receiving a detection
signal of the overcurrent detecting means (53). In detail,

20 when the power supply source of the remote c;ntroller (3) is
heteropolar due to a connection error, an overcurrent flows.
This overcurrent brings a detection of heteropolarity or the
like. In case where the heteropolarity or the like is not

detected, the routine is kept waiting at the step ST6. -On the

25 contrary, when the heteropolarity or the like is detected, the



_ ceive the-power, thempemer-not-supplédﬂeternining means (21b)

-7- deferm nes the_ ajr ,condition trol unit (2) of its owmn to be a
unit whi ctfy t he power. On the other hand, the timng

. means (2101 H lﬂ supply timng based on the specific nunber
previously it of its own. For exanple, the timng neans (21c)

sets

routine proceeds from the step ST6 to a step ST7. At the.stép
ST7, Jjudged is whether the error count N is more than ten.
When the error count N is more than ten, the routine proceeds
to a step ST8. At the step ST8, the routine returns to the

5 step ST1 by increasing the error count N by one. Thereafter,
the above-mentioned operation is repeated and when the error
count N is more than ten, the judgment at the step ST7 is made
No; so that an operation for irregularity, that is, an opera-
tion for stopping the power supply is executed.

10 According to the first embodiment, since the indoor
control unit which initially starts the power supply based on
the previously set specific number is set to the unit for
supplying the power, the power is surely supplied to the
remote controller (3). As a result, a communication can start

15 correctly between the remote controller (3) and each indoor
control unit (2).

Consequently, an address of tﬁ; indoor control unit (2)
can be automatically set and the printed circuit boards of
each indoor control unit (2) can be standardized. Thus, the

20 indoor control unit (2) can be easily manufactured.

Fig.9 shows a control flow of a power supply apparatus
according to a second embodiment. In this embodiment, as shown
in Fi1g.6, another timing means (21f) is provided instead of

the timing means (21c¢) in the first embodiment and fixed



the power supply timng operated by nmultiplying the speC|f|c Sheddy 10

“ms. Then, when the power supply judgi ng 8eans (21a) Thi R roll er
(3) to receive no power at the power supply timng, t ‘l y
.determi ning neans (21d) determnes the air condition fits
own to be a wunit which supplies the power to the controller (3), the power
I's supplied to the controller (3) fromthe power supply nmeans (51) and a
control signal is supplied and received between each air condition control

unit (2) guvéhesepplyomkahs(3Rlg) and | bdvwer segeply cabodiriBmling@smemid as

in the first enbodi- nent, the power supply judging means (21a) judges

whether th&ih) are provided instead of the power supply determining
means (21d).

As shown in Fig.8, the timing means (21f) sets three

g power supply timings based on sectional numbers S1-S3 which
are assigned to respective sectional bit codes into whicé the
specific number S is divided per byte. According to the first
embodiment, the power supply timing based on the specific
number itself is fairly long. Therefore, the power supply

t0 timing in this embodiment is set based on the sectional num-
bers S1-S3 divided per byte.

The fixed power supply means (21g) makes the power supply
means (51) supply the power to the remote controller (3) at
each power supply timing of the timing means (21c). The power

15 supply determining means (21h) determines the control unit of
1ts own to be a unit which supplies the power to the remote
controller (3) when the fixed power supply means {(21lg) proper-
ly supplies the power with respect to the sectional numbers
$1-S3 of all sectional bit codes.

20 Description is made about an operati&ﬁ of the power
supply from the indoor control unit (2) to the remote control-
ler (3), referring to a control flow chart of Fig.9.

When the power is turned ON, a count N for sectional

number is set to 1 at a step ST1l, in detail, set so that a

25 power is supplied with respect to a first byte of the specific



power fromthe other air conditioning unit (2) is supplied to the
“controller (3) mhen the pover..is turnegdgON. When the power supply judging

nmeans (21a) j controller (3) receives the power, the power

_hot - supply de 21b) deter- mnes the air conditioning
“control unit ( o be a unit which does not supply the power.
On the other means (21f) sets the power supply timngs

based on the pIuraI sectlonal nunbers into

number. Then, when the routine proceeds to a step ST12, a

fixed timer TMO is set to a fixed time and a power supply

timer TM1 is set to a power supply timing operated by multi-

plying the sectional number S1 of the first byte of the
5 specific number by 10ms.

Then, the routine proceeds to a step ST13 to judge whgth—
er the power source line (52) has a set voltage by receiving a
detection signal from the power source detecting means 54. In
detail, judged is whether the power is supplied from the other

190 indoor control unit (2) to the remote controller (3). When the
power source line (52) has a set voltage, which means that
the power 1is supplied from another indoor control unit (2).
The unit is determined to be a unit which does not supply the
power and the routine returns to a main flow without supplying

19 the power to the remote controller (3).

On the contrary, at the step STl?, in case where the
power source line (52) does not have the set voltage, the
remote controller (3) does not receive the power and a judg-
ment is NO. Thus, the routine proceeds to a step ST14. At the

20 step ST14, judged is whether the time of the power sﬁpply
timer TM1 is up. In detail, initially judged is whether a set
power supply timing comes based on the sectional number S1 of
the first byte of the specific number. Then, the routine

returns to the step ST18 until the time of the power supply



whi ch the specific nunber of the unit of its owm is dkawm&hsBﬁaﬂkEWadple

“the timng neans (21f) sets three pomqgosupply timng ,
mul ti plying the specific nunber conposed of 24 bits b ti ona
g) brings

nunber of 1 byte thereof. Then, the fixed power supply neans

the power supply to the controller (3) at the power supply timng.
When the power is supplied fromanother air condition control unit (2)
bet ween the power supply timngs of the unit,

timer TM1 is up. When the time of the power supply timer TM1
is up while no other indoor control units supply the power,
the routine proceeds from the step STi4 to a step ST13 and the
fixed power supply means (21g) starts the power supply.

5 Then, the routine proceeds to a step ST1l6 and judgeq are
whether the power source is heteropolar or whether the power
source short-circuits. In detail, as well as at the step ST6
of the first embodiment, the power source is judged to be
heteropolar or the like by receiving the detection signal from

10 the overcurrent detecting means (53). When the power source is
heteropolar, the routine proceeds from the step ST16 to a step
ST17. At the step ST17, the power supply stop means (21e)
stops the power supply by the fixed power supply means (21g}
and the routine proceeds to a step ST18. In normal case where

15 the heteropolarity or the like 1is not detected at the step

| ST1i8, the judgment is NO and the routine proceeds from the
step ST16 to a sfep ST18.

At the step ST18, judged is whether the time of the fixed

timer TMO is up. In detail, judged is whether the fixed power

20 supply means (21g) supplies the power for ; set time. The
routine returns to the step ST16 until the time of the fixed
timer TMO is up, then the routine proceeds from the step ST18
to a step ST19 when the time is up. Then, the count N for the
sectional number is increased by one and the routine proceeds

25 to a step ST20. At the step ST20, judged is whether the count



——

t he power not-supply determni ng nmeans (21b) determines the wunit of its
“own to be a umﬁ@h*pﬁgﬁhgl @Qt supply e power. On the other hand, when

the power is n t he r supply determ ning nmeans (21h)
_determ nes theﬂm,ﬂ ovvn to be a unit for supplying the power. to
the controller I's supplied fromthe power supply neans (51)
to the controller (3), and a control signal is supplied and received

bet ween each air condition control unit (2) and the controller (3).

When there is something wong with the power source at each power .supply

timngs, the ower supply stop neans (21le . .
9 % the sé%%fénal %umber ég ) In detall, judged is whether

the power is supplied based on each of three bytes sectional
numbers of the specific number. Because the present time 1is
when the power.is supplied with respect to the sectional
5 number S1 of the first byte, the routine returns from the step
ST20 to the step ST1l1 in order to supply the power based on
the sectional number S2 of a second byte.
Thereafter, the above-mentioned operation is executed
with respect to the sectional number S2 of the second byte.
10 When the other indoor control unit (2) supplies the power
during the power supply with respect to the sectional number
S$2, the judgment at the step ST13 is YES so that the unit is
determined not to supply the power.
When the above-mentioned operation is executed with
19 respect to each of three bytes sectional numbers S1-S3 of the
specific numbers and the power supply is normally over, the
judgment at the step ST20 is YES and the routine proceeds to a
step ST21. At the step ST21, the count N for sectional number
returns to 1 so that the routine returns to* the step ST1l.
20 Then, the unit is determined to supply the power and the‘bower
is supplied from the power supply means (51) to the remote
controller (3}.
Further, when the heteropolarity of the power source is

detected at the step ST17, the routine returns from the step



stops the power supply. In the third enbodi ment, as well "as in the
'second enbodi- ment, the power supplx;gudglng neanqhﬁgﬂgmﬂkgggg_lmggther
the power is supplied fromanother aiT™condition co Iﬂﬂl to t he
controller (3). Wien the power supply judging neans HH

controller (3) receives the power, the first
-9-

ST21 to the step ST12 and the power is supplied repeatedly
based on each of three bytes sectional numbers S1-S3.

Accordingly, since the power can be supplied to the
remote controller (3) as well as in the first embodiment, the

g communication can start accurately between the remote con-
troller (3) and each indoor control unit (2). Consequeﬂtly.
the address of the indoor control unit can be automatically
set and the printed circuit boards of indoor control units (2)
can be standardized.

10 Further, since the power supply timing is set, dividing
the specific number into plural sections, the unit for supply-
ing the power can be determined at a short time.

Fig.13 shows a control flow of an electric power supply
apparatus according to a third embodiment. In this embodiment,

15 as shown in Fig.10, power supply notice means (21i) and second
power not-supply determining means (21j) are provided in
addition to the apparatus in the second embodiment. The power
not-supply determining means (21b) in the second embodiment
serves as first power not-supply determining means (21b) in

20 this embodiment. .

The power supply circuit (5) has square wave generation
means (55) connected between power source lines (52) and the
micro-computer (21), and a comparator {(56). The square wave
generation means (55) generates a square wave (notice signals)

25 1n a same direction of a previously set voltage. The compara-



power not-supply determ nation neans (21b) determnes the unit of its own
to be a unit which does not.supply the prer. On the other hand, the
timng nmeans (21f) sets the power supply timngs based on the plural
sectional nunbekhis Sh ' the specific nunber of the unit of its own is
di vided. Then, r supply neans (21g) brings the power supply
for a set tine t er (3) at the power supply timng and the
power supply notice neans (21i) outputs the notice signal of the power
suppl y. When the power is supplied fromanother air condition

control unid, ()sdf [8e.ERALYE t LS IEEPHBE §3T R eneration means

(57). When another indoor control unit (2) outputs a square

wave as a notice signal, the comparator (56) detects the

notice signal and outputs the detection signal to the micro-
g computer (21).

The power supply notice means (21i) outputs the n9§ice
signal to the square wave generation means (55) when the fixed
power supply means {21g) supplies the power. The second power
not-supply determining means (21j) determines the unit of its

10 own to be a unit which does not supply the power to the remote
controller (3) when the other indoor control unit (2) detects
the notice signal by receiving the detection signal from the
comparator (56).

When the specific number S is divided into three section-

15 al numbers S1-S3 as in the second embodiment, there may be a
case where the unit for supplying the power cannot be deter-
mined owing to collision of the power supplies by the fixed
power supply means (21g). In detail, there is a case with four
indoor control units 2 having respéctively deferent specific

20 numbers S wherein the first indoor control unit (2) shown in
Fig.11 (a) and the fourth indoor control unit (2) shown in
Fig.11 (d) are connected to a positive polarity and the second
indoor control unit (2) shown in Fig.l11l (b) and the third

Qndoor control unit (2) shown in Fig.1ll (c) are connected to a



supply timngs of the unit, the first power not-supply deter- &ﬂing means
" (21b) determines the unit of fts own tozge a uni tyhisfoheet § no power .
At the time, when the notice signal is “output fro %ondition
_control unit (2), the second power not-supply det (21i)
determnes the unit of its own to be a unit for supplying no power. On the
ot her hand, when there is sonething wong with the power source at each
power supply timng, the power supply stop neans (2le) stops the power

supply of | xgd : . SUPRLY S ; ) e kol I y
supplied,r{ e %%ﬁirpggﬁgﬁ§§de§grFﬁgﬁghﬁﬁé%%é%ﬁgy%ZI §&d%§§rﬁ%ﬁ§§ ?%SQ§#t

of its Ow%gﬁ%$§iauH9£t(2) and the second indoor control unit (2) exe-

cute respectively power supplies PS based on each sectional
number S1 of the first byte, these power supplies PS collide
g with each other. Then, the power supply of the third indoor
control unit (2) collides with that of the fourth indoor:con—
trol unit (2) at the first byte. At the second byte, the power
supply of the first indoor control unit . (2) collides with that
of the third indoor control unit (2), and the power supply of
10 the second indoor control unit (2) collides with that of the
fourth indoor control unit (2). At the third byte, the power
supply of the first indoor control unit (2) collides with that
of the second indoor control unit (2) and the power supply of
the third indoor control unit (2) collides with that of the
15 fourth indoor comntrol unit (2).

Thus, the power supply stop means {2le) detects each
synchronization of the power supply PS and the fixed power
supply means (21g) repeats the power supply PS based on the
power supply timing of the timing means (21f). As a result,

20 the unit for supplying the power is not determ}ned.

In this case, the indoor control unit (2) for initially
executing the power supply PS with respect to each byte is
determined by means of outputting the notice signal of the

square wave.

25 Description is made about an operation of the power



for supplying the pomer to-the controller (3), the power is supplied from

*the power su 51 to t he co oIIer
- 10 - (3), gnal S supplled and recei ved between each
air condition ) and the controller (3). According to
“the first enbo he air condi- tion control unit (2) which

first supplies the power based on

supply from the indoor control unit (2) to the remote control-
ler {3), referring to a control flow chart in Fig.13.
The operation of the power supply in this embodiment has
a step ST31 instead of the step ST15 in the second embodiment
5 and a step ST32 provided between the step ST12 and the ‘step
ST13. The other procedures are the same as in the secpnd
embodiment.
In detail, at the step ST31, when the fixed power supply
means (21g) starts the power supply, the square wave genera-
1§ tion means (55) outputs a notice signal of the square wave.
With the notice signal, the other indoor control units can
detect that a single indoor control unit (2) has started the
power supply to the remote controller (3).
At the step ST32, judged is whether another indoor con-
15 trol unit (2) outputs the notice signal. When another indoor
control unit (2) outputs the notice signal based on the detec-
tion signal from the comparator (56), the unit is determined
to be a unit which does not supply the power and the routine
returns to a main flow without the power supply to the remote
20 controller (3). In case where no other indoor control means
(2) outputs the notice signal, the routine starts at the step
ST13.
As shown in Fig.12, when the power supplies PS by the

fixed power supply means {21g) collide with each other, the



_previously set specific nunber is set to the unlt for eg t he
" power, the power supply to the controlpgr (3) carfpiShee ﬁﬁﬁ'@ﬁ &ht e

Thus, a comunication accurately startsS between t (3) and
.each air condition control unit (2). As a re ss of the

I ndoor control unit can be automatically set and prlnted circuit boards of

the air condi- tion control units can be standardi zed. Thus, the air

condi- tion control unit can be easily manufact ured. According to

t he seconfindobodinriitplsuncest beshowrr insBppl y2t () ngnidsrset 19 (&)t hare
speci fic nunber divided into
first determined to be units which does not supply the power
with the power supply PS based on the sectional numbers Sl at
the first byte according to the notice signals from the indoor
5 control units (2) shown in Fig.l12 (a) and Fig.12 (b). The
indoor control unit (2) shown in Fig.12 {(b) is determinéd to
be a unit which does not supply the power with the power
supply PS based on the sectional numbers S2 at the second byte
according to the notice signal from the indoor control unit
10 (2) shown in Fig.12 (a), so that a single indoor control unit
(2} is determined to be a unit which supplies the power.
Accordingly, as well as in the second embodiment, since
the power can be surely supplied to the remote controller (3},
the communication can accurately start between the remote
15 controller (3) and each indoor control unit (2). Consequently,
the addresses of the indoor control units (2) can be automati-
cally set and the printed circuit boards of the indoor control
units (2) can be standardized.
In addition, since the power supply is noticed, the unit
20 for power supply can be without failure deter&ined based on a
deference between the specific numbers even if the power
supply of the fixed power supply means (21g) collides with
that of another indoor control unit (2).

In each of the above-mentioned embodiments, description

25 1is made about the power supply from the indoor control unit



plural nunbers, the unit for supplying the power can be deter- nined at a

“short tine. Tthh&EHﬁdi Emﬂhe t hi r&Fenmbodi ment, since the power supply
i's noticed, even suppl y of the fixed power supply neans
(219) synchroniz another air condition control unit, the
unit for supplying e pome be surely determ ned based on a

di fference between the speC|f- |c nunbers. [Brief
Description of Draw ngs] Fig.1 is a block diagram show ng a

construction of the ,
(2) to the remote controller (3). The power supply apparatus

according to the present invention is applicable to a power
supply from the indoor control unit (2) to a central control-
ler or the like.

5 The power supply timing is not restricted to the t;ming
operated by multiplying the sectional number by 1l0ms as in the
above embodiments.

[Industrial Applicability]
According to the electric power supply apparatus of the

10 air condition control machine of the present invention, since
the air condition control unit.for supplying a power to a
controller is automatically set, it is advantageous for stand-
ardization of the air condition control units and a power

supply to the controller.



first electric power supply-apparatus, Fig.2 is a block dia- gram show ng
a construetion of'the second electrlczgymer suppl y_apparatus, and Fig. 3 S

a bl ock dlaﬂ&'ga§ﬁ@ lﬁ*@onstructlon of the third electric power supply
appar at us. how a first enbodi rrent”mmmnlluﬂmu . Fig.4
s a dlagran1 angenent of system of ner,
Fig.5is a ci oc di agram showi ng a con-
Claims
1. In an air condition control machine in which a plu-

rality of air condition control units (2) are connected to a
single controller (3) via wirings (52) and an operation of air
g conditioning is controlled by supplying and receiving a con-
trol signal between the controller (3) and the air condition
control unit {2), an electric power supply apparatus of-the
air condition control machine,
comprising the air condition control units (2) respec-
10 tively having:
number memory means (24) for previously memorizing re-
spectively different specific number with respect to respec-
tive air condition control units (2};
power supply means (51) for supplying an electric power;
15 power supply Jjudging means (2la) for judging whether
another air condition control unit (2) supplies the power to
the controller (3) by monitoring the wirings (52};
power not-supply determining means {21b) for determining
the unit (2) of its own to be an unit which does not supply
20 the power to the controller (3) when the power suppiy judging
means (21a) judges the controller (3) receives the power;
timing means (21c¢) for segting a power supply timing
based on the specific number; and
power supply determining means (21d) for determining the

25 unit of its own to be a unit which supplies the power to the



struction of the arr conditioner, Fig.6 is a circuit block diagram show ng

- a power supply. & | foen RMhc&d 9. 7 is L Qontrol flow chart showi ng an
operation of ‘S&ﬁﬁiﬂ%n I Figs.8 and 9 sth a second enbodinent of

the invention. iagramof a bit arrang “ﬂmm,”:mmﬁma
ation

" specific nu +9'1s a control flow chari8
of a power supply. Fi gs. 10-13 show a third enbodi frerit df &

invention. Fig.10 is a circuit block diagram showi ng a power supply
circuit, Fig.ll is a diagramshow ng an arrangenent of sec- tional nunbers

of each spepi{i&1ndF0ers) Flhflel? ¢1fe 2pbWd"%Supply judging means (21a)
judges the controller (3) receives no power at the power
supply timing by the timing means {(21c) and for making the
power supply means (51) supply the power to the controller

g (3).

2. In an air condition control machine in which a
plurality of air condition control units (2) are connected to
a single controller (3) via wirings (52) and an operation of
air conditioning is controlled by supplying and receiving a

10 control signal between the controller (3) and the air condi-
tioning unit (2), an electric power supply apparatus of the
air conditioner,

comprising the air condition control unit (2) respective-
1y having:

15 number memory means (24) for previously memorizing re-
spectively different specific number with respect to respec-
tive air condition control units (2);

power supply means (51) for supplying an electric power;

power supply judging means (2l1la) for judging whether

20 another air condition control unit (2) supplies the poﬁér to
the controller (3) by monitoring the wirings (52);

power not-supply determining means (21b) for determining
the unit of its own to be a unit which does not supply the

power to the controller (3) when the power supply judging



chart of an operation of each power supply, and Fig 13 is a control. flow

- chart show n lagfd a power su@pgly. --+fBest Nbde for
Carrying out Det ai | ed descrlptlon i S about
enbodi nents of mﬁ“ nreferring to accorrpan m“m ““\
-shown in Figs erence nuneral (1) indica

- 12 -
means (2la) judges the controller (3) receives the power;
timing means (21f) for setting a power supply timing
based on each of plural sectional numbers into which the
specific number is divided;

5 fixed power supply means (21g) for making the gower
supply means (51) supply the power to the controller (3) at
the power supply timing by the timing means (21f); and

power supply determining means (21lh) for determining the
unit of its own to be a unit which supplies the power to the

10 controller (3) when the fixed power supply means (21g) brings
the power supply of the power supply means {(51) with respect
to all sectional numbers.

3. The electric power supply apparatus of the air
conditioner according to Claim 1 or 2, further comprising

15 power supply stop means (2le) for stopping the power supply
when an irregularity of a power source is detected by monitor-
ing the wirings (52).

4. In an air condition control machine in which a
plurality of air condition control units (2) are connected to

20 a single controller 3 via wirings (52) and ;n operatign of
ailr conditioning is controlled by supplying and receiving a
control signal between the controller (3) and the air condi-
tion controi unit (2), an electric power supply apparatus of
the air condition control machine,

25 comprising the air condition control unit (2) respective-



an outdoor control unit for controlllng an outdoor unit and (2)

“indicates an- |ndoor contrel—unit for Gbtrolling an |ndoor_ ~unit. The
out door conLraq I s connected to a pIurallty i ndoor contro
Junits (2) an e controller (3) Imﬂlﬁ ﬂ'
plurality of @? een) indoor con- troI m llﬂﬂumm
transm ssi on The outdoor control Uni%t ¢1)*has a*
m cr o- conput er (11) and a transm ssion circuit part (12) which is
connected to the m cro-conputer (11). The transmission circuit part

(12) is 1y bawitegt:ed to each indoor control unit (2) via the transm ssion
paths (4) to supply to the indoor control unit (2) and receive
number memory means {(24) for previously memorizing re-
spectively different specific number with respect to respec-
tive air condition control units (2);
g power supply means {(51) for supplying an electric power;
power supply judging means (2la) for judging whg;her
another air condition control unit (2) supplies the power to
the controller (3) by monitoring the wirings (52});
first power not-supply determining means (21b) for deter-
10 mining the unit of its own to be a unit which does not supply
the power to the controller (3) when the power supply Judging
méans (21a) judges the controller (3) receives the power;:
timing means (21f) for setting a power supply timing
based on each of plural sectional numbers into which the
15 specific number is divided;
fixed power supply means (21g) for making the power
supply means (51) supply the power to the controller (3) at
the power supply timing by the timing means (21f);
power supply notice means (21i) for outputting a notice
20 signal of a previously set voltage when the fixed power éﬁpply
means (21g) brings the power supply:
second power not-supply determining means (21j) for
determining the unit of its own to be a unit which does not

supply the power to the controller {(3) when a notice signal



therefroma contrtol signal of air condition load and.the Ii ke——-*—-

" Further, eacthid dhel® fiks Het ik gl,edunit (2)? grves as an air -
control unit conmputer (21) and tranaﬂa umull ﬁ"umrcwt
_parts (22), ?Eﬂ!ﬁ@mﬁ onnected to the
wherein the t cuit part (22) is connécted to the outdoor
control unit (1) via the transm ssion path (4) and the transm ssion
circuit part (23) is conhected to the renote controller (3) via the
transm sqirwin anophth @) Seordbtienceshralolsignpt $a¢h ias dateered LBygnal ,
wi nd direction signal or the Iike of the indoor control unit s

suppl i edn@@ﬁﬁcﬁqqiquqléaq;ﬁqq&st hegdndoor control unit (2)
power supply stop means (2le) for stopping the power
supply according to the fixed pow'er supply means (21g) with
§ respect to a single power supply timing when an irregularity
of a power source is detected by monitoring the wirings (:.52);
and
power supply determining means (21h) for determining the
unit _of its own to be a unit which supplies the power to the

10 controller (3) when the fixed power supply means (21g) brings

‘a normal power supply with respect to all sectional numbers.



and the renote controller (3). Furthernore, the renote controller
(3) serves as a con- 25 troller havi n@3d mcro-conputer (31). a

transm ssion circuit - 13- part (32)
which is connected to the mcro-conputer (31), a display part (33)
connected to the mcro-conputer (31) for

Abstract

An air condition control unit is provided with an EEPROM
previously memorizing respectively different specific numbers
of indoor control units and power supply means. Further pro-

5 vided thereto are power supply judging means for judéing
whether a remote controller receives the power from another
indoor control unit by monitoring power source lines, and
power not-supply determining means for determining the unit of
its own to be a unit which does not supply the power to the

10 remote controller when the power supply Jjudging means jﬁdges
the remote controller receives the power. In addition, provid-
ed thereto are power supply timing means for setting a power
supply timing based on the specific numbers and power supply
determining means for determining the unit of its own to be a

15 unit which supplies'the power to the remote controller for
making the power supply means supply the power to the remote
controller when the power supply Jjudging means judges the
remote controller to be in a state that no power is supplied
thereto at the power supply timing by the timihg means. QOnse—
20 9Quently, the indoor control units are standardized and the
power can be without failure supplied to the remote control-

ler.
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di spl ayi ng an operation or the like, and an operation part (34) connected
“to the mcro-conputer (31) for inputting an operation si-gnal or the |ike.
The transm ssion cireuit—part-—--(32) is connected to each indoor control

_unit (2). Oy, the hgr haqd, a power supply circuit (5) is provided
at the indoor contPabas eplaget, ower supply circuit (5) includes, as
shown in Fig.6, po s (51) having a power source to store a
power for control. ly mnmeans (51) is connected to each indoor

control unit (2) and the renote controller (3) via two power source |ines

(52) as wrings. The power source lines (52) are connected to over- -
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current detecting nmeans (53) for detecting an overcurrent and power source
fromthe power supply

detecting neans (54) for detecting a power supply
An EEPROM (24) ..is provided at

nmeans (51) to the renote controller (3).

each indoor control unit (2) and conposes nunber nenory ne NSp AR a

specific nunmber is previously menorized. The speci fi This osed
| engt h. Respective di mﬁ&&mf I C

of 24 bits as a bit row of a set
nunbers are set to respective indoor control units at, )
In addition, as a feature of the

manuf acturing and shipping the units.
el ectric power supply apparatus in the first enbodi nent, power supply .
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- 14 - (21a). power not-supply determ ning neans (21b). tim ng neans
"(21c) and power supply determ ning neans (21d) are provided at the

‘ mcro-conputer (21) of the indoor control unit (2). The power supply
judging neans (2la) nonitors the power source lines (52) in such a manner
as to receive a detection signal fromthe power source detecting neans
(54), and judges whet her
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anot her indoor control unit (2) is in a state which supplies the power to
-the renote controller (3). The power not-supply determ ning neans (21b)
determ nes the unit of its own to be a wunit which does not supply the
power to the renote controller (3) when the power supply judgi ng nmeans

" (21a) judges that the power is supplied to the renote controller (3). The
timng neans (21c) sets a power supply timng based on the specific
nunber, for exanple, in such a manner as to calculate by nmultiplying the
speci fic nunber by 10ns. Moreover, when the power supply judgi ng neans
(21a) judges that the power is not supplied to the renote controller (3)
at the power supply

FI1G.4
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timng set by the timng nmeans (21c), the power supply deter- mning neans
(21d) determnes the unit of its own to be a unit which supplies the power
to the renote controller (3), and |eads the power supply neans (51) to
supply the power to the renpte controller (3). Power supply stop

" nmeans (2l1le) is provided at the mcro- conputer (21) of the indoor control
unit (2) for stopping the power supply, when the power supply stop neans
(21e) receives
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(21a), power not-supply determ ning neans (21b), timng neans (21c) and

- power supply determ ning neans (21d) are provided at the m cro-conputer
(21) of the indoor control unit (2). The power supply judgi ng nmeans (21a)
nonitors the power source lines (52) in such a manner as to receive a
"detection signal fromthe power source detecting neans (54), and judges
whet her anot her indoor control unit (2) is in a state which supplies the
power to the renote controller (3). The power not-supply determ ning nmeans
(21b) determ nes the unit of its own to be a :
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unit which does not supply the power to the renote controller (3) when the
. power supply judging neans (2la) judges that the power is supplied to the
renote controller (3). The timng neans (21c) sets a power supply timng
based on the specific nunber, for exanple, in such a manner as to
-calculate by nultiplying the specific nunber by | Ons. Moreover, when the
power supply judging neans (2la) judges that the power is not supplied to
the renote controller (3) at the power supply timng set by the timng
means (21c), the power supply deter- mning neans (21d) determ nes the
unit of its owm to be a unit mthTcgugplies the power to the renote
controller (3), and .
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| eads the power supply neans (51) to supply the power to the renote
-controller (3). Power supply stop neans (21le) is provided at the
m cro- conputer (21) of the indoor control unit (2) for stopping the
power supply, when the power supply stop neans (2le) receives

FIG. 8
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ing a detection signal fromthe power source detecting neans (54). In case
‘where a set voltage exists with the power sup- plied to the renpote
controller (3), the routine is kept wait- ing at the step ST4. On the
contrary, when the renote control- ler (3) does not have the set voltage
owng to a stop of the power supply, the routine returns to the step ST1.
At the step ST3, when a set |low volifage. is detected and that the power is
not supplied to the renote control 1 S judged, the judgnment is nade
NO and the unit is determined to be a unit which supplies the power, so
that the routine pro- ceeds to a step ST5. At the step ST5, the power is

supplied to
QSTART)

S
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the renote controller (3) fromthe power supply neans (51). Thereafter, a
=signal is supplied and recei ved between each indoor control unit (2) and
-the renote controller (3) thanks to the power supply. Then, the
routine proceeds fromthe step ST5 to the step ST6. Judged is whether the
‘power source is heteropolar or whether a short circuit is detected by
receiving a detection signal of the overcurrent detecting neans (53). In
detail, when the power supply sourcerLAEhﬁarenDte controller (3) is

het er opol ar due to a connection errort rcurrent flows. This
overcurrent brings a detection of heteropolarity or the
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like. In case where the heteropolarity or the like i.s not detected, the
ofoutine is kept waiting at the step ST6. On the

.- 17 - ing a detection signal fromthe power source deliesHeit Blgs Bee@R&laced
“(54). In case where a set voltage exists with the power s he
‘renote controller (3), the routine is kept wait- ing at tﬂﬂl H

the contrary, when the renote control -
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|l er *(3) does not have the set voltage owing to a stop of the power supply,
*the routine returns to the step ST1. At the step ST3, when a set |ow
vol tage is—detected and --that the power is not supplied to the renote
-controller '

_ ‘3§h }'Bud ed, the judgnent is made NO and the unit is
det er m ned ) tgme i ch supplies the power, so that the routine pro-
ceedstoaj ” . e step ST tgs power is supplied ta the renote
controller wer SUFESIBQE s (51). Thereafter, a signal is

supplied and received between each indoor control unit (2) and the renote

controll.er (3) thanks to the pO\rGg.lsx%gLry.) R
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Then, the routine proceeds fromthe step ST5 to the step ST6. Judged is

whet her

t he power source is heteropolar or whether a short circuit is

detected by receiving a detection signal of the overcurrent detectlng

- means (53). In detail, when the power supply [SoU
controller (3) is heteropolar due to & conneétﬁ;

flows.
In case
I's kept

This overcurrent brings a detection of ,5Src5‘ g?%rg%g %hﬁohg;;e{i
where the heteropol arity grthe Like{og Bimidsie tolTy THE Fitiae
g P ' o Abstract  : paged 34 to paged .7
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ELECTRIC POWER SUPPLY APPARATUS
OF AIR CONDITION CONTROL MACHINE
[Technical Field]

This invention relates to an electric power supply appa-
ratus of an air condition control machine which has a control-
ler and an air condition control unit.

{Background Art]

Generally, as disclosed in Japanese Patent Application
Laying Open Gazette No.2-85634, there has been an air condi-
tioner in which a single remote controller is connected to a
plurality of indoor control units for respg}tively controlling
a plurality of indoor units so that control signals such as
operation signals are supplied and received between the remote
controller and each of the indoor control units to control an
operation of air conditioning.

Between each indoor control unit and the remote control-
ler, an electric power is supplied from the previously desig-
nated indoor control unit to the remote controller. In addi-
tion, an address is set to each indoor control unit and an
error signal, wind direction signal and the like are transmit-
ted therebetween.

In the above-mentioned air condition control machine,
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routi ne proceeds fromthe step ST6 to a step ST7. At the step ST7, judged

.1s whether the error count Nis nore than ten. Wen the error count Nis
nore than ten, the routine proceeds to a step ST8. At the step ST8, the
routine returns to the step STl by Ln?rgasing the error count N by one.
Thereafter, the above-nentioned operafion is repeated and when the error
count Nis nore than ten, the judgnent at the step ST7 is nade

conventionally, the address of the indoor control unit for
supplying the power to the remote controller is set to 0.

In case where the address of the indoor control unit is
automatically set by a remote controller. however, the power
cannot be supplied to the remote controller until the address
is set. This invites a problem that a communication is not
performed between the remote controller and the indoor control
unit and the address is not automatically set.

Accordingly, the indoor control unit for supplying the
power to the remote controller may be previously set as a hard
ware. This, however, requires that a printed circuit board
must be manufactured individually, so that the indoor contrél
units cannot be standardized. .

In view of the above problems, it i; an object of the
present invention to supply a power to the controller surely,
with standardizing the air condition control units.

{Disclosure of Invention]

To attain the foregoing object., in the present invention,
an air condition control unit for supplying a power is deter-
mined based on a specific number previously set with respect
to each air condition control unit.

In detail, as shown in Fig.l, in an electric power supply
apparatus of an air condition control machine (2} according to
a first embodiment of the invention, it is premised that a

plurality of air condition control units (2) are connected to
Thig is the replacemeni sheet
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NO, so that an operation for irregularity, that is, an opera- tion for
Stoppi ng the power supply is executed. According to the first
enbodi ment, since the indoor control unit which initially starts the power
supply based on the previously set specific nunber is set to the unit for
supplying the power, the power is surél? Supplied to the renote controller
(3). As a result, a conmunication can start correctly between the renote
controller (3) and each indoor control unit (2). Consequently, an
address of a heingtwocontnolbéru(B) 23 warihgsaybenatandaldny eedratibod her
printed circuit boards of
air conditioning is controlled by supplying and receiving a
control signal between the controller (3) and the air condi-
tion control unit (2).

Provided at each air condition control umit (2) are
number memory means (24) for previously memorizing respective-
ly different specific number with respect to respective air
condition control units (2) and power supply means (31) for
supplying the power. Further, the air condition control unit
(2) comprises power supply judging means (21a) for judging
whether another air condition control unit (2) supplies the
power to the controller (3} by means of monitoring the wirings
(52}, power not-supply determining means (21b) for determining
the air condition control unit of its own to be a unit which
does not supply the power to the controller (3) when the power
supply Jjudging means (2la) judges the controller (3) receives
the power, timing means (21c)} for setting a power supply
timing based on the specific number, and power supply deter-
mining means (21d) for determining the air condition control
unit of its own to be a2 unit which supplies the power to the
controller (3) when the power supply judging means (21a)
judges the controller (3) receives no power at the power

supply timing by the timing means (21f) and for making the

power supply means (51) supply the power to the controller
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each indoor control unit (2) can be standardi zed. Thus, the indoor control
unit (2) can be easily manufactured. Fig.9 shows a control flow of a
power supply apparatus according to a second enbodinent. In this

enbodi ment, as shown in Fig 6, another timng neans (21f) is provided
instead of the timng means (21c) inm the first enbodi ment and fixed

- 19 -
(3).

In an electric power supply apparatus of an air condition
control machine according to a second embodiment of the
present invention, the same as in the first embodiment is
premised. As shown in Fig.2, each air condition control unit
(2) comprises: number memory means (24) for previously memo-
rizing respectively different specific number with respect to
respective air condition control units (2); power supply means
(51) for supplying an electric power; power supply judging
means (2la) for judging whether another air condition control
unit (2) supplies the power to the controller (3) by monitor-
ing the wirings (52); and power not-supply determining means
(21b) for determining the air condition control unit of its
own to be a unit for supplying no power tg the controller (3)
when the power supply judging means (21a) judges the control-
ler (3) receives the power. The air condition control unit (2)
further comprises: timing means (21f) for setting a power
supply timing based on each of plural sectional numbers into
which the specific number is divided; fixed power supply means
(21g) for making the power supply means (51) supply the power
to the gontroller (3) at the power supply timing by the timing
means (21f); and power supply determining means (21h) for
determining the air condition control unit of its own to be a
unit for supplying the power to the controller (3) when the

fixed power supply means (21g) brings the power supply of the
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power supply means (21g) and power supply determ ning neans (21h) are
provi ded instead of the power supply determ ning neans (21d).

shown in Fig.8, the timng neans (21f) sets three power supply timngs
based on sectional nunbers SI-S3 which _are assigned to respective
sectional bit codes into which the sﬁeéific nunber S is divided per byte,
According to the first enbodi nent, the power supply timng based on the
specific nunber itself is fairly long. Therefore, the power suppl timng
inthis erﬁﬁﬂ?ﬁeﬁ‘ﬁp?%ys'é?albéséﬂlgnwiﬁb EeePeoRalondkl SBEFLCBELS ué‘P\‘r’F&ed

per byte. In an electric power supply apparatus of an air conditiom
control machine according to the first and second embodiments,
additionally, provided is power supply stop means (2le) for
stopping the power supply when detecting an irregularity of a
power source at monitoring the wirings (352).

In an electric power supply apparatus of an air condition
control machine according to a third embodiment of the inven-
tion, the same as in the first embodiment is premised. As
shown in Fig.3, the air condition control unit (2) comprises:
number memory means (24) for previously memorizing respective-
ly different specific number with respect to respective air
condition control units (2); power supély means (31) for
supplying an electric power; power supply judging means (2la)
for judging whether another air condition control unit (2)
supplies the power to the controller (3) by monitoring the
wirings (352), and first power not-supply determining means
(21b) for determining the air conditian control unit (2) of
its own to be a unit for supplying no power to the controller
{3) when the power supply judging means (2la}) judges the
controller (3) receives the power. The air condition control
unit (2) further comprises: timing means (21f) for setting a
power supply timing based on each of plural sectional numbers

into which the specific number is divided; fixed power supply
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The fixed power supply neans (21g) makes the power supply neans (51)
-supply the power to the renote controller (3) at each power supply timng
of the timng neans (21c). The power supply determ ning nmeans (21h)
determnes the control unit of its owm_to be a unit which supplies the
power to the renote controller (3) whef The fixed power supply neans (21g)
proper- |y supplies the power with respect to the sectional nunbers S1-S3

e s AL (P R, BB SokBE Sl Sk B .

Ler (3),';§§ggigg %geacgggggfieil?gscggr%hgfpgugfgﬁupply timing by the
timing means (21f); and power supply notice means (21i) for
outputting a notice signal of a previously set voltage when
the fixed power supply means (21g) starts the power supply. In
addition, provided at the air condition control unit (2) are
second power not-supply determining means (21j) for determin-
ing the air conditipn control unit of its own to be a unit for
supplying no power to the controller (3) when a notice signal
from another air condition comtrol unit is detected by moni-
toring the wirings (52), power supply stop means (2le) for
stopping the power supply according to the fixed power supply
means (2lg) with respect to a single power éupply timing when
an irregularity of the power source is detected by monitoring
the wirings (52), and power supply determining means (21h) for
'determining the air condition control unit of its own to be a
unit which supplies the power to the controller (3) when the
fixed power supply means (21g) brings a normal power supply
with respect to all sectional numbers.

Under the above construction, in the first embodiment,
the power supply judging means {21a) judges whether the power
from another air condition control unit (2) is supplied to the
controller (3) when the power is turned ON. When the power
supply Jjudging means (2la) judges the controller (3) to re-

ceive the power, the power not-supply determining means (21b)
This is the replacement sheet
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When the power is turned ON, a count N for sectional nunber is set to 1 at
.a step ST11, in detail, set so that a power is supplied with respect to a
first byte of the specific - 20 - nunber.
Then, when the routine proceeds to a step ST12, a fixed timer TMOis set
to a fixed time and a power supply ti'm€r 7TML is set to a power supply
timng operated by multi- plying the sectional nunber S1 of the first byte
of the

determines the air condition control unit (2) of its own to be
a unit which does not supply the power.

On the other hand, the timing means (21c) sets a power
supply timing based on the specific number previously set to
the unii of its own. For example, the timing means (2lc) sets
the power supply timing operated by multiplying.the specific
number by 10ms. Then, when the power supply Jjudging means
(21a) judges the controller (3) to receive no power at the
power supply timing, the power supply determining means (214)
determines the air condition control unit of its own to be a
unit which supplies the power to the controller {(3), the power
is supplied to the controller (3) from the power supply means
(51} and a control signal is supplied and received between
each air condition control unit (2) and the controller (3}.

In the second embodiment, as well as in the first embodi-
ment, the power supply judging means (21a) judges whether the
power from the other air conditioning unit (2) is supplied to
the controller (3) wheh the power is turned ON. When the power
supply judging means (2la) judges the controller (3) receives

.. the power, the power not-supply determining means (21b) deter-
mines the air conditioning control unit (2) of its own to be

a unit which does not supply the power.
On the other hand, the timing means (21f) sets the power

supply timings based on the plural sectional numbers into
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speci fic nunber by | Ons. Then, the routine proceeds to a step ST13 to
_judge wheth- er the power source line (52) has a set voltage by receiving
a detection signal fromthe power source detecting neans 54. In detail
judged is whether the power is supplied fromthe other indoor control unit
(2) to the rempte controller (3). Wen&te power source line (52) has a
set voltage, which neans that the power is supplied from another indoor
control unit (2). The unit is determined to be a unit which does not
suppl y thehigdwdhersbeheftouhifBeFeblr Raet @nd tTRIMN fiOVomit houtiisuppldi ng
the power to the renote controller (3).
For example, the timing means {21f) sets three power supply
timings operated by multiplying the specific number composed
of 24 bits by 10ms per sectional number of 1 byte thereof.
Then, the fixed power supply means (21g) brings the power
supply to the controller (3) at the power supply timing.

When the power is supplied from another air condition
control unit (2) between the power supply timings of the unit,
the power not-supply determining means (21b) determines the
unit of its own to be a unit which does not supply the power.
On the other hand, when the power is normally supplied, the
power supply determining means (21h) determines the unit of
its own to be a unit for supplying the power. to the controller
(3). the power is supplied from the power supply means (351) to
the controller (3), and a control signal is supplied and
received between each air condition control unit (2) and the
controller (3).

When there is something wrong with the power source at
each power supply timings, the power supply stop means (2le)
stops the power supply.

In the third embodiment, as well as in the second embodi-
ment, the power supply judging means (21a) judges whether the
power is supplied from another air condition control unit (2}

to the controller (3). When the power supply judging means

725 (2la) judges the controller (3) receives the power, the first
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On the contrary, at the step ST13, in case where the power source |line
(52) does not have the set voltage, the renote controller (3) does not
receive the power and a judg- nent is NO Thus, the routine proceeds to a
step ST14. At the step ST14, judged is_whether the tine of the power
supply tinmer TM is up. In detail, ihi?ially judged is whether a set
power supply timng cones based on the sectional nunber SI of the first
byte of the specific nunber. Then. the routine returns to the step ST13

until the tinme of the power supply
power not-supply determination means {21b) determines the unit

of its own to be a unit which does not supply the power.

On the other hand, the timing means (21f) sets the power
supPly timings based on the plural sectional numbers into
which the specific number of the unit of its own is divided.
Then, the fixed power supply means (21g) brings the power
supply for a set time to the controller (3) at the power
supply timing and the power supply notice means (21i)} outputs
the notice signal of the power supply.

When the power is supplied from another air condition
control unit (2) to the controller between the each power
supply timings of the unit, the first power not-supply deter-
mining means (21b) determines the unit of Its own to be a unit
for supplying no power. At the time, when the notice signal is
output from another air condition control unit (2), the second
power not-supply determining means (21i) determines the unit
of its own to be a unit for supplying no power. On the other
hand, when there is something wrong with the power source at
each power supply timing, the power supply stop means (2le)
stops the power supply of the fixed power supply means (21g).
When the power is normally supplied, the power supply deter-
mining means (21h)} determines the unit of its own to be a unit
for supplying the power to the controller (3), the power is
supplied from the power supply means {51) to the controller
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- 21 - timer TML is up. Wien the tine of the power supply tinmer TML is up
.while no other indoor control units supply the power, the routine proceeds
fromthe step ST14 to a step ST15 and the fixed power supply nmeans (219)

starts the power supply. Then, Qh@q*guine proceeds to a step ST16 and
judged are whether the power source | et eropol ar or whether the power
source short-circuits. In detail, as well as at the step ST6 of the first

enbodi ment, the power source is judged to be
(3), and a control signal is supplied and received between

each air condition control unit (2) and the controller (3).

According to the first embodiment, since the air condi-
tion control unit (2) which first supplies the power based on
previously set specific number is set to the unit for supply-
ing the power, the power supply to the controller (3) can be
surely executed. Thus, a communication accurately starts
between the controller (3) and each air condition control unit
(2).

As a result, an address of the indoor control unit can be
automatically set and printed circuit boards of the air condi-
tion control units can be standardized. Thus, the air condi-
tion control unit can be easily manufactured.

According to the second embodimeng, since the power
supply timing is set with the specific number divided into
plural numbers, the unit for supplying the power can be deter-
mined at a short time.

According to the third embodiment, since the power supply
is noticed, even when the power supply of the fixed power
supply means (21g) synchronizes with that of another air
condition control unit, the unit for supplying the power can
be surely determined based on a difference between the specif-
ic numbers.

(Brief Description of Drawings]

Fig.1 is a block diagram showing a construction of the
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het eropol ar or the like by receiving the detection signal from the

. overcurrent detecting neans (53). Wen the power source is heteropolar,
the routine proceeds fromthe step ST16 to a step ST17. At the step ST17,
t he power supply stop neans (2le) stops the power supply by the fixed
power . supply neans (21g) and the rouﬂgne proceeds to a step ST18. In
normal case where the heteropolarity or the like is not detected at the

fo b stepi&iis el ¢EOr R prBet PR sarPaRaIN ] © Fitorhots (REPLPRE BRofhe

Fixed e MR AP o Boflffileedsn %] ' Seltnd " LXHL PPN
supply apparatus, and Fig.3 is a'block diagram showing a
construction of the third electric power supply apparatus.

Figs.4~7 show a first embodiment of the invention. Fig.4
is a diagram showing an arrangement of system of an eair
conditioner, Fig.3 is a circuit block diagram showing a con-
struction of the air conditioner, Fig.8 is a circuit block
diagram showing a power supply circuit, and Fig.7 is a control
flow chart showing an operation of a power supply.

Figs.8 ané 9 show a second embodiment of the invention.
Fig.8 is a diagram of a bit arrangement indicating a specific
number, and Fig.9 is a control flow chart showing an operation
of a power supply. .

Figs.10-13 show a third embodiment of the invention.
Fig.10 is a circuit block diagram showing a power supply
circuit, Fig.1ll is a diagram showing an arrangement of sec-
tional numbers of each specific number, Fig.1l2 is a timing
chart of an operation of each power supply. and Fig.13 is a
control flow chart showing an operation of a power supply.

[Best Mode for Carrying out the Invention]
Detailed description is .made below about embodiments of

the invention referring to accompanying drawings.

As shown in Figs.4 and 5, reference numeral (1) indicates
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supply means (21g) supplies the power for a set tine. The routine returns
.to the step STI6 until the tinme of the fixed tinmer TMOis up, then the
routi ne proceeds fromthe step ST18 to a step ST19 when the tinme is up.
Then, the count N for the sectional nunber is increased by one and the

routi ne proceeds to a step ST20. At 1 He Step ST20, judged is whether the
count - 22 - '

an outdoor control unit for controlling an outdoor unit and
(2) indicates an indoor control unit for controlling an indoor
unit. The outdoor control unit (1) is connected to a plurality
of indoor control units (2) and a single remote controller (3)
is connected to a plurality of (at most sixteen) indoor con-
trol units (2) via transmission paths (4).

The outdoor control unit (1) has a micro-computer (11)
and a transmission circuit part (12) which is connected to
the micro-computer {1l1). The transmission circuit part (12) is
connected to each indoor control unit (2) via the transmission
paths (4) to supply to the indoor control unit (2) and receive
therefrom a control signal of air condition load and the like.

Further, each indoor control unit (2) serves as an air
condition control unit having a micro-computfer (21) and trans-
mission circuit parts (22), (23) which are connected to the
micro-computer (21), wherein the transmission circuit part
{22) is connected to the outdoor control unit (1) wvia the
transmission path (4) and the transmission circuit part (23)
is connected to the remote controller (3) via the transmission
path (4) so that a control signal such as an error signal,
wind direction signal or the like of the indoor control unit
is supplied and received between the indoof control unit (2)
and the remote controller (3).

Furthermore, the remote controller (3) serves as a con-

2¢, troller having a micro-computer (31), a transmission circult
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N for the sectional nunber is 3. In detail, judged is whether the power is
.supplied based on each of three bytes sectional nunbers of the specific
nunber.. Because the present tinme is when the power is supplied with
respect to the sectional nunber S1 of %he first byte, the routine returns
from tthe step ST20 to the step ST11 7 A3order to supply the power based on
the sectional nunber S2 of a second byte. Thereafter, the
above-nentioned operation is executed wth.respect to the sectional nunber
S2 of the second byte. \Wen the other indoor control unit (2) supplies the
pover dupiarg tH#2 howBichugs connectedpdot the thicseetiompaitewnbdl), a

display part (33) connected to the micro-computer (31) for
displaying an operation or the like, and an operation part
(34) connected to the micro-computer (31) for inputting an
operation signal or the like. The transmission circuit part
(32) 1s connected to each indoor control unit (2).

On the other hand, a power supply circuit (3) is provided
at the indoor control unit (2). The power supply circuit (5)
includes, as shown in Fig.8, power supply means (51) having a
power source to store a power for control. The power supply
means (51) is connected to each indoor control unit (2) and
the remote controller (3) via two power source lines (52) as
wirings. The power source lines (52) are connected to over-
current detecting means (33) for detecting an overcurrent and
power source detecting means (54) for detecting a power supply
from the power supply means (51) to the remote controller (3).
An EEPROM (24) is provided at each indoor control unit (2} and
composes number memory means in which a specific number is
previously memorized. The specific number is composed of 24
bits as a bit row of a set length. Respective different spe-
cific numbers are set to respective indoor control units at,
for example, manufacturing and shipping the units.

In addition, as a feature of the electric power supply

apparatus in the first embodiment, power supply Jjudging means
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S2, the judgnment at the step ST13 is YES so that the unit is determ ned
_.not to supply the power. When t he above-nenti oned operation is
executed with respect to each of three bytes sectional nunbers Sl-S3 of
the specific nunbers and the power supply is normally over, the judgnent
at the step ST20 is YES and the routih %wbceeds to a step ST21. At the
step ST21, the count N for sectional nunber returns to 1 so that the
routine returns to the step ST11l. Then, the unit is determ ned to supply
the power &BdaphePP¥®@&r noitssupppli ddtbradntihe mpeass $Apply nedmd nEs Hedns
the renote controller (3).
(21c) and power supply determining means (21d) are provided at
the micro-computer (21) of the indoor control unit (2). The
power supply judging means (2la) monitors the power source
lines (32) in such a manner as to receive a detection signal
from the power source detecting means (54), and judges whether
another indoor control unit (2) is in a state which supplies
the power to the remote controller (3). The power not-supply
determining means (21b) determines the unit of its own to be a
unit which does not supply the power to the remote controller
{3} when the power supply judging means (2la) judges that the
power is supplied to the remote controller (3). The timing
means (21c) sets a power supply timing based on the specific
number, for example, in such a manner as to calculate by
multiplying the specific number by 10ms. Moreover, when the
power supply judging means (2la) judges that the power is not
supplied to the remote controller (3) at the power supply
timing set by the timing means (21c), the power supply deter-
mining means (21d) determines the unit of its own to be a unit
which supplies the power to the remote controller (3), and
leads the power supply means (51) to supply the power to the
remote controller (3).
Power supply stop means (2le) is provided at the micro-

computer (21) of the indoor control unit (2) for stopping the

power supply, when the power supply stop means (2le) receives

This is the replacement sheet

2 4 0CT 19%

Date:



Further, when the heteropolarity of the power source is detected at the
Step ST17, the routine returns fromthe step

-23- ST21 to the step ST12 and the power is supplied repeatedly based on
each of three bytes sectional nunbers Sl -S3. -Accordingly, since the
power can be supplied to the renote™ roller (3) as well as in the first
enbodi nent, the

(21a), power not-supply determining means (21b), timing means
(21c) and power supply determining means (21d) are provided at
the micro-computer (21) of the indoor control unit (2). The
power supply Jjudging means (21a) monitors the power source
lines (52) in such a manner as to receive a detection signal
from the power source detecting means (54), and judges whether
another indoor control unit (2) is in a state which supplies
the power to the remote controller (3). The power not-supply
determining means (21b) determines the unit of its own to be a
unit which does not supply the power to the remote controller
(3) when the power supply judging means (21a) judges that the
power 1s supplied to the remote controller (3). The timing
means {21c) sets a power supply timing based on the specific
number, for example, in such a manner as to calculate by
multiplying the specific number by 10ms. Moreover, when the
power supply judging means (21a) judges that the power is not
supplied to the remote controller (3) at the power supply
timing set by the timing means (21c), the power supply deter-
mining means (21d) determines the unit of its own to be a unit
which supplies the power to the remote controller (3), and
leads the power supply means (51) to supply the power to the
remote controller (3).

Power supply stop means (2le) is provided at the micro-
computer (21) of the indoor control unit (2) for stopping the

power supply, when the power supply stop means (2le) receives
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communi cation can start accurately between the renote con- troller (3) and
each indoor control unit (2). Consequently, the address of the indoor
‘control unit can be automatically set and the printed circuit boards of

i ndoor control units (2) can be standardi zed. Further, since the
power supply timng is set, dividing - t#fe specific nunber into plural
sections, the unit for supply- 1ing the power can be determ ned at a short
tinme. Fig.13 shows a control flow of an electric power supply
apparatus according to a third enbodinent. In this enbodinent, as shown in

Fig.10, pomer S“%PQ%&E%&&*%PEEQf %géﬁ)t gdp%g%gn%ource detecting means

(54). In case where a set voltage exists with the power sup-
plied to the remote controller (3), the routine is kept wait-
ing at the step ST4. On the contrary, when the remote control-
ler (3) does not have the set voltage owing to a stop of the
power supply, the routine returns to the step STL.

At the step ST3, when-a set low voltage is detected and
that the power is not supplied to the remote controller (3) is
judged, the judegment is made NO and the unit is determined to
be a unit which supplies the power, so that the routine pro-
ceeds to a step ST5. At the step ST5, the power is supplied to
the remote controller (3) from the power supply means (31).
Thereafter, a signal is supplied and reéeived between each
indoor control unit (2) and the remote controller (3) thanks
to the power supply. L.

Then, the routine proceeds from the step STS3 to the step
ST6. Judged is whether the power source is heteropolar or
whether a short circuit is detected by receiving a detection
signal of the overcurrent detecting means (533). In detail,
when the power supply source of the remote contfoller (3) is
heteropolar due to a connection error, an overcurrent flows.
This overcurrent brings a detection of heteropolarity or the
like. In case where the heteropolarity or the like is not

detected, the routine is kept waiting at the step ST6. On the
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power not-supply determ ning neans (21j) are provided in addition to the
apparatus in the second enbodi nent. The power not-supply determ ni ng neans
*(21b) in the second enbodi ment | serves-as first power not-supply

determ ning nmeans (21b) in this enbodinent. The power supply circuit
(5) has square wave generation neaﬁ51?55) connect ed between power source
lines (52) and the mcro-conputer (21), and a conparator (56). The square
wave generation neans (55) generates a square wave (notice signals) in a

sane direction_of a previausly set voltage. The conpara- .
ing a detectgon signg& from thegpower soug%e %etectlng means

(34). In case where a set voltage exists with the power sup-
plied to the remote controller (3), the routine is kept wait-
ing at the step ST4. On the contrary, when the remote control-
ler {(3) does not have the set voltage owing to a stop of the
power supply, the routine returns to the step ST1.

At the step ST3, when a set low voltage is detected and
that the power is not supplied to the remote controller (3) is
judged, the judgment is made NO and the unit is determined to
be a unit which supplies the power, so that the routine pro-
ceeds to a step ST5. At the step ST3, the power is supplied to
the remote controller (3) from the power supply means (51).
Thereafter, a signal is supplied and reéeived between each
indoor control unit (2) and the remote controller (3) thanks
to the power supply.

Then, the routine proceeds from the step STS to the step
ST6. Judged is whether the power source is heteropolar or
whether a short circuit is detected by receiving a detection
signal of the overcurrent detecting means (33). In detail,
when the power supply source of the remote controller (3) is
heteropolar due to a connection error, an overcurrent flows.
-This overcurrent brings a detection of heteropolarity or the
like. In case where the heteropolarity or the like is not

detected, the routine is kept waiting at the step ST6. On the
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- 24 - tor (56) is connected to reference voltage generation neans
{57). When anot her indoor control unit (2) outputs a square wave as a
notice signal, the conparator (56) detects the notice signal and outputs
the detection signal to the mcro- conpyit er (21). The power supply
notice neans (21li) outputs the notice

routine proceeds from the step ST6 to a step ST7. At the step
ST7, Jjudged is whether the error count N is more than ten.
When the error count N is more than ten, the routine proceeds
to a step ST8. At the step ST8, the routine returns to the
step STl by increasing the error count N by one. Thereafter,
the above-mentioned operation is repeated and when the error
count N is more than ten, the judgment at the step ST7 is made
NO, so that an operation for irregularity, that is, an opera-
tion for stopping the power supply is executed.

According to the first embodiment, since the indoor
control unit which initially starts the power supply based on
the previously set specific number is s%t to the unit for
supplying the power, the power is surely supplied to the
remote controller (3). As a result, a communication can start
correctly between the remote controller (3) and each indoor
control unit (2).

Consequently, an address of thé'indoor control unit (2)
can be automatically set and the printed circult boards of

~each indoor control unit (2) can be standardized. Thus, the
indoor control unit (2) can be easily manufactured.

Fig.9 shows a control flow of a power supply apparatus
according to a second embodiment. In this embodiment, as shown
in Fig.6, another timing means (21f) is provided instead of

the timing means (21c) in the first embodiment and fixed
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signal to the square wave generation neans (55) when the fixed power
supply neans (21g) supplies the power. The second power not-supply

determ ning neans (21j) determnes the unit of its own to be a unit which
does not supply the power to the renote controller (3) when the other

i ndoor control unit (2) detects the mdS ce signal by receiving the
detection signal fromthe conparator (56). n Qﬂﬂger S

en,the _specifi
i's di vi d@@WeR cSYPPEE BEERF0A21ED| 2RGNHECY S -PRYY | ?.E?ﬁgmﬁgc(%%e
enbodi ment, there may be a case where the unit for supplying the power
?anngt bdZkhkwarenmm@yﬂﬂﬁ¢@imste@ﬂlDﬁ(ﬁh%fPPWérmﬁMRP%%pH%Fé§W%P%¥%
o means (21d).

As shown in Fig.8, the timing means (21f) sets three
power supply timings based on sectional numbers S1-S3 which
are assigned to respective sectional bit codes into which the
specific number S is divided per byte. According 1o the first
embodiment, the power supply timing based on the specific
number itself is fairly long. Therefore, the power supply
timing in this embodiment is set based on the sectional num-
bers $1-S3 divided per byte.

The fixed power supply means (21g) makes the power supply
means (51) supply the power to the remote controller (3) at
each power supply timing of the timing means (2lc). The power
supply determining means (21h) determines the control unit of
its own to be a unit which supplies the power to tThe remote
controller (3) when the fixed power supply means (21g) proper-
ly supplies the power with ;espect to the sectional numbers
S1-S3 of all sectional bit codes.

Description is made about an operation of the power
supply from the indoor control unit (2) to the remote control-
ler (3), referring to a control flow chart of Fig.9.

When the power is turned ON, a count N for sectional

number is set to 1 at a step ST11l, in detail, set sO that a

power is supplied with respect to a first byte of the specific
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power supply means (21g). In detail, there is a case with four indoor

units 2 having respectively deferent specific nunbers S wherein

the first indoor control unit (2) shown in Fig.ll (a) and the fourth

control unit (2) showmn in Fig,l1 (d) are connected to a positive

polarity and the second indoor confra Gnit (2) shown in Fig.11 (b) and
tnSst M " nukBIRO" IR OhntR' ¢ i PORYEne " pEokeets (£ & SEGNERIST WP 2

fixed timer TMO is set to a fixed time and a power supply
timer TM1 is set to a power supply timing operated by multi-
plying the sectional number S1 of the first byte of the
specific number by 10ms.

Then, the routine proceeds to a step ST13 to judge wheth-
er the power source line {32) has a set voltage by recelving a
detection signal from the power source detecting means 54. In
detail., judged is whether the power is supplied from the other
indoor control unit (2) to the remote controller (3}). When the
power source line (52) has a set voltage, which means that
the power 1s supplied from another indoor contrél unit (2).
The unit is determined to be a unit which.does not supply the
power and the routine returns to a main flow without supplying
the power to the remote controller (3).

On the contrary, at the step ST13, in case.where the
power source line (32) does not have the set voltage, the
remote controller (3) does not receive the power and a judg-
ment is NO. Thus, the routine proceeds to a step STl4. At the
step ST14, judged is whether the time of the power supply
timer TM1 is up. In detail, initially judged is whether a set
power supply timing comes based on the sectional number S1 of
the first byte of the specific number. Then, the routine

returns to the step ST13 until the time of the power supply
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negative polarity. As shown in Fig.12, when the first indoor control unit
~(2) and the second indoor control unit (2) exe- cute respectively power
supplies PS based on each sectional nunber S1 of the first byte, these
power supplies PS collide wth each qgther. Then, the power supply of the
third indoor control unit (2) col I i"dé¢ with that of the fourth indoor con-
trol unit (2) at the first byte. At the second byte, the power supply of

the firsgjpedoemicqry iy . WHdn (2heCOihkbdes Which gdwdr ipsle thine¢ medoor

control unit (2), and the power supply of the second indoor control unit
(2) collidegpoWylt 1td'alo 9%5¢hEBE indoor control units supply the power,

the routine proceeds from the step ST14 to a step ST15 and the
fixed power supply means (21g) starts the power supply.

Then, the routine proceeds to a step ST1l8 and judged are
whether the power source is heteropolar or whether the power
source short-circuits. In detail, as well as at the step ST®
of the first embodiment, the power source is judged to be
heteropolar or the like by receiving the detection signal from
the overcurrent detecting means (53). When the power source is
heteropolar, the routine proceeds from the step ST16 to a step
ST17. At the step ST17, the power supply stop means (21e)
stops the power supply by the fixed power.supply means ({21g)
and the routine proceeds to a step ST18. In normal case where
the heteropolarity or the like is not detected at the_step
ST18, the judgment is NO and the routine proceeds from the
step ST16 to a step ST18.

At the step ST18, judged is whether the time of the fixed
timer TMO is up. In detail, judged is whether the fixed power
supply means (21lg) supplies the power for a set time. The
routine returns to the step ST16 until the time of the fixed
timer TMO is up, then the routine proceeds from the step ST18
to a step ST19 when the time is up. Then, the count N for the
sectional number is increased by one and the routine proceeds

to a step ST20. At the step ST20, judged is whether the count
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fourth indoor control unit (2). At the third byte, the power supply of the
first indoor control unit (2) collides with that of the second i ndoor
control unit (2) and the power supply of +the third indoor control unit (2)
collides with that of the fourth indoor_control unit (2). Thus, the
power supply stop neans (21le) det ect s~ 4 h™ synchroni zati on of the power
supply PS and the fixed power supply neans (21g) repeats the power supply
PS based on the power supply timng of the timng neans (21f). As a
result, the unit for supplying the power is not determ ned. In this
case, th¥ ifedodhe Eratdionadi mugderf drs i t1ral dgtail, judged is whether

the power is supplied based on each of three bytes sectional
numbers of the specific number. Because the present time is
when the power is supplied with respect to the sectional
number S1 of the first byte, the routine returns from the step
ST20 to the step ST11 in order to supply the power based on
the sectional number S2 of a second byte.

Thereafter, the above-mentioned operation is executed
with respect to the sectional number S2 of the second byte.
When the other indoor control unit (2) supplies the power
during the power supply with respect to the sectional number
§$2, the judgment at the step ST13 is YES so that the unit is
determined not to supply the power. .

When the abqve-mentioned operation is executed with
respect to each of three bytes sectional numbers S1-S3 of the
specific numbers and the power supply is normally over, the
Judgment at the step ST20 is YES and the routine proceeds to a
step ST21. At the step ST21, the count N for sectional number
returns to 1 so that the routine returns to the step STi1l.
Then, the unit is determined to supply the power and the power
is supplied from the power supply means (51) to the remote
controller (3).

Further, when the heteropolarity of the power source ié

detected at the step ST17, the routine returns from the step

This is the replacement sheet

2 4 OCT 19%

Date:



executing the power supply PS with respect to each byte is determ ned by

.means of outputting the notice signal of the square wave. Descri ption
i s made about an operation of the power -
26 - supply fromthe indoor controlzgnit (2) to the renmpte control -

ST21 to the step ST12 and the power is supplied repeatedly
based on each of three bytes sectional numbers S1-S3.

Accordingly, since the power can be supplied to the
remote controller (3) as well as in the first embodiment, the
communication can start accurately between the remote con-
troller (3) and each indoor control unit (2). Consequently,
the address of the indoor control unit can be automatically
set and the printed circuit boards of indoor control units (2)
can be standardized.

Further, since the power supply timing is set, dividing
the specific number into plural sectiéns, the unit for supply-
ing the power can be determined at a short time.

Fig.13 shows a control flow of an electric power supply
apparatus according to a third embodiment. In this embodiment,
as shown_in Fig.10, power supply notice means (21i) and second
power not-supply determining means (21j) are provided in
addition to the apparatus in the second embodiment. The power
not-supply determining means (21b) in the second embodiment
serves as first power not-supply determining means (21b)} in
this embodiment.

The power supply circuit {5) has square wave generation
means (55) connected between power source lines (52) and the
micro-computer (21), and a comparator (56). The square wave
generation means (55) generates a square wave {(notice signals)

in a same direction of a previously set voltage. The compara-
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ler (3), referring to a control flow chart in Fig.13. The operation
of the power supply in this enbodinent has a step ST31 instead of the step
" ST15 in the second enbodi ment and a step ST32 provi ded between the step
ST12 and the step ST13. The other progcedures are the sane as in the second
enbodi ment . In detail, at the Et%g BT31, when the fixed power supply
means (21g) starts the power supply, the square wave genera- tion neans
(55) outputs a notice signal of the square wave. Wth the notice signal,
t he other indoor control units can detect that a single indoor control

unit (2). has rted the .
( )tor (%%% is connected to reference voltage generation means

(37). When another indoor control unit (2) outputs a square
wave as a notice signal, the comparator (58) detects the
notice signal and outputs the detection signal to the micro~
computer (21).

The power supply notice means (21i) outputs the notice
signa; to the square wave generation means (53) wheﬁ the fixed
power supply means (21g) supplies the power. The second power
not-supply determining means (21j) detefmines the unit of its
own to be a unit which does not supply the power to the remote
controller (3) when the other indoor control unit (2} detects
the notice signal by receiving the detection signal from the
comparator (58). )

When the specific number S is divided into three section-
al numbers S1-S3 as in the second embodiment, there may be a
case where the unit for supplying the power cannot be deter-
mined owing to collision of the power supplies by the fixed
power supply means (21lg). In detail, there is a cése with four
indoor control units 2 having respectively deferent specific
numbers S wherein the first indoor control unit (2) shown in
Fig.11 (a) and the fourth indoor control unit (2) shown in
Fig.1l1l (d) are connected to a positive polarity and the second
indoor control unit (2) shown in Fig.11 (b) and the third

indoor control unit {(2) shown in Fig.l1l (¢) are connected to a
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power supply to the renpote controller (3). At the step ST32, judged
I S whet her anot her indoor con- trol unit (2) outputs the notice signal.
“When anot her indoor control unit (2) outputs the notice signal based on
the detec- tion signal fromthe conparator (56), the unit is determ ned
to be a unit which does not supply the28ower and the routine returns to a
main fl ow wi t hout the power supply to the renote controller (3). In case
where no ot her .indoor, control means (2) outputs the notlce S|gnal t he

routine sP&ERLIYE ARLa%lyy - $ sshown InpEighdvin Wheh gthe THRdh tRE°BSwer

supplies PS by the
contreol unit (2) and the second indoor control unit (2) exe-

cute respectively power supplies PS based on each sectional
number S1 of the first byte, these power supplies PS collide
with each other. Then, the power supply of the third indoor
control unit (2) collides with that of the fourth indoor con-
trol unit (2) at the first byte. At the second byte, the power
supply of the first indoor control unit (2) collides with that
of the third indoor control unit (2), and the power supply of
the second indoor control umnit (2) collides with that of the
fourth indoor control unit (2). At the third byte, the power
supply of the first indoor control unit (2) collides with that
of the second indoor control unit (2) and the power supply of
the third indoor control unit (2) collides with that of the
fourth indoor control unit (2).

Thus, the power supply stop means {(2le) detecfs.each
synchronization of the power supply PS and the fixed power
supply means (21g) repeats the power supply PS based on the
power supply timing of the timing means (21f). As a result,
the unit for supplying the power is not determined.

In this case, the indoor control unit (2) for initially
executing the power supply PS with respect to each byte 1is
determined by means of outputting the notice signal of the
square wave,

Description is made about an operation of the power
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fixed power supply neans (21g) collide with each other, the

- 27 - indoor control units 2 shown in Fig.12 (c) and Fig.12 (d) are

- first determned to be units which does not supply the power wth the
power supply PS based on the sectional nunbers S1 at the first byte
according to the notice signals from 3 =i ndoor control units (2) shown in
Fig.12 (a) and Fig.12 (b). The indoor control unit (2) shown in Fig.12 (b)
is determned to

supply from the indoor control unit (2) to the remote control-
ler (3), referring to a control flow chart in Fig.13.

The operation of the power supply in this embodiment has
a step ST31 instead of the step ST15 in the second embodiment
and a step ST32 provided between the step ST12 and the step
ST13. The other procequres are the same as in the second
embodiment.

In detail, at the step ST31, when the fixed power supply
means (2lg) starts the power supply, the square wave genera-
tion means (535) outputs a notice signal of the square wave.
with the notice signal, the other indoor control units can
detect that a single indoor control unit (2) has started the
power supply to the remote controller (3).'

At the step ST32, judged is whether another indoor con-
trol unit (2) outputs the notice signal. When an&ther indoor
control unit (2) outputs the notice signal based on the detec-
tion signal from the comparator (36), the unit is determined
to be a unit which does not supply the power and the routine
returns to a main flow without the power supply to the remote
controller (3). In case where no other indoor control means
(2) outputs the notice signal, the routine starts at the step
ST13.

As shown in Fig.12, when the power supplies PS by the

fixed power supply means (2lg) collide with each other, the
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be a unit which does not supply the power with the power supply PS based
on the sectional nunbers S2 at the second byte according to the notice
“.signal fromthe indoor control unit (2) shown in Fig.12 (a), so that a
single indoor control unit (2) is de&grgined to be a unit which supplies
t he power. Accordingly, as well“4s in the second enbodi ment, since

t he power be rely. suppljed to the remt ntroller (3), he
comuni (f]eﬁcf(%;r}' c%orﬁac% r%ngo%j ést ‘}W%M&{ﬁr{ﬁ ¢°§r’matl}ec{ ngtﬁft olqdei (%Se and
each indoor control wunit &2). Consequent|y, _the addresses of the indoor
control TAF%% ¢oFerTAnEE A0t BRatini tsoAMAC doemdnPheSPPPATe NG RANST

boards of the indoor control
with the power supply PS based on the sectional numbers S1 at

the first byte according to the notice signals from the indocor
control units (2) shown in Fig.12 (a) and Fig.12 {(b). The
indoor control unit (2) shown in Fig.12 (b) is determined to
be a unit which does not supply the power with the power
supply PS based on the sectional numbers S2 at the second byte
éccording to the notice signal from the indoor control unit
{2) shown in Fig.12 {(a), so that a single indoor control unit
(2) is determined to be a unit which supplies the power.

Accordingly, as well as in the second embodiment, since
the power can be surely supplied to the remgte controller (3),
the communication can accurately start between the remote
controller (3) and each indoor control unit (2). Consequently,
the addresses of the indoor control units (2) can be automati-
cally set and the printed circuit boards of the indoor control
units (2) can be standardized.

In addition, since the power supply is noticed, the unit
for power supply can be without failure determined based on a
deference between the specific numbers even if the power
supply of the fixed power supply means (21g) collides with
that of another indoor control unit (2).

In each of the above-mentioned embodiments, description

is made about the power supply from the indoor control unit
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units (2) can be standardi zed. In addition, since the power supply is
noticed, the unit for power supply can be without failure determ ned based
on a deference between the specific nunbers even if the power supply of
the fixed power supply nmeans (21g) collides with that of another indoor

control unit (2). In each of the?8bove-nentioned enbodi nent s,

description is nade about the power supply fromthe indoor control unit

(2) to the remote controller (3). The power supply apparatus
according to the present invention is applicable to a power
supply from the indoor control unit (2) to a central control-
ler or the like.

The power supply timing is not restricted to the timing
operated by multiplying the-sggtional number by 10ms as in the
above embodiments.

[Industrial Applicability]

According to the electric power supply apparatus of the
air condition control machine of the present invention, since
the air condition control unit for supplying a power to a
contreoller is automatically.set, it is advantageous for stand-
ardization of the air condition controi units and a power

supply to the controller.
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- 28- (2) to the renote controller (3). The power supply apparatus
_according to the present invention is applicable to-a-power- supply from

the indoor control unit (2) to a central control- ler & .
The power supply timing is not restricted to_thel‘ml‘mmnﬂmymrby
nul tiplying the-sectional nunber by 10% as in t n r4rent s.
Claims
1. In an air condition control machine in which a plu-
rality of air condition control units (2) are connected to a
single controller (3) via wirings (52) and an operation of air
conditioning is controlled by supplying and receiving a con-
trol signal between the controller (3) and the air condition
control unit (2}, an electric power supply apparatus of the
air condition control machine,
comprising the air condition control units (2) respec-
tively having:
number memory means (24) for previéusly memorizing re-
spectively different specific number with respect to respec-
tive air condition control units (2); .
power supply meéns (51) for supplying an electric power;
power supply judging means (21la) for judging whether
another air condition control unit (2) supplies the power to
the controller (3) by monitoring the wirings (52);
power not-supply determining means (21b) for determining
the unit (2) of its own to be an unit which does not supply
the power to the controller (3) when the power supply judging
means (2la) judges the controller (3) receives the power;
timing means (21c) for setting a power supply timing
based on the specific number; and
power supply determining means (21d) for determining the

- unit of its own to be a unit which supplies the power to the
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[I ndustrial Applicability) According to the electric power supply
.apparatus of the air condition control machine -ef-the_present invention,

since the air condition control unit for supplyj a power to a

controller is automatically set, it is ggdvant ageg lﬂ'lmlumrdl zation

of the air condition control units and™a power LB ik troller.
*

controller (3} when the power supply judging means (21la)
judges the controller (3) receives no power at the power
supply timing by the timing means {(21c) and for making the
power supply means (51) supply the power to the controller
{3).

2. In an air condition control machine in which a
plurality of air condition control units (2) are connected to
a single controller 23) via wirings (52) and an operation of
air conditioning is controlled by supplying and receiving a

) control signal between, the controller (3) and the air condi-
tioning unit (2}, an electric power supply apparatus of the
air conditioner,

comprising the air condition control Qgit (2) respective-
ly having:

number memory means {(24) for previously memorizing re-
spectively different specific number with respect to respec-
tive air condition control units (2);

power supply means (51) for supplying an electric power;

power supply judging means (2la) for judging whether

- another air condition control unit (2) supplies the power to
the controller (3) by monitoring the wirings (52);

power not-supply determining means (21b) for determining
the unit of its own to be a unit which does not supply the
power to the cqntroller (3) when the power supply Jjudging
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29 - Cl ai nms . In an air condition
control machine in which a plu- rality of air units (2)
‘are connected to a single controller (3) via wi @Hg" ﬂ'ﬁ@”ﬂ operatlon
of air condltlonlng is controlled by mﬁplylng anderecelrwi ng tro
si gnal between the controller (3) and‘t air condition control unit (2),
an electric power supply apparatus of the air condition control nachine,
conpri si ngaddres ai 2X0Ndjdd s G [ Dnitilied 237 659 I vel | ¥BEYpBRYENY:
timing means (21f) for setting a power supply timing
based on each of plural sectional numbers into which the
specific number is divided;

fixed power supply means (21g) for making the power
supply means (51} supply the power to the controller (3) at
the power supply timing by the timing means (21if): ﬁnd

power supply determining means (21h) for determining the
ﬁnit of its own to be a unit which supplies the power to the
controller (3) when the fixed power supply means (21g) brings
the power supply of thé power supply means (31) with respect
to all sectional numbers.

3. The electric power supply aﬁparatus of the air
conditioner according to Claim 1 or 2, further comprising
power supply stop means (2le) for stopping the power supply
when an irregularity of a power source is detected by monitor-
ing the wirings (52).

4. In an air condition control machine in which a
plurality of air condition control units (2) are connected to
a single controller 3 via wirings (52) and an operation of
air conditioning is controlled by supplying and receiving a
control signal between the controller (3) and the air condi-
tion control unit (2), an electric power supply apparatus of

the air condition control machine,

comprising the air condition control unit (2) respective-~
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nunber nenory neans (24) for previously nenorizing re- spectively’
different specific nunber with respect _.to respec- tive air condition

control units (2); power supply means (51) Tor supplying an electric
power ; power supply judgi ng neans (21a) for! anot her
air condition control unit (2) suppfli é¢ the power !'mﬁ mamﬁﬂﬂ ﬁll er (3) by
nmonitoring the wirings (52); power not-su et enm mi ng neans (21b)

for determining the unit (2) of its own to be an unit which does not
supply the power to the controller (3) when the power supply judging
nmeans (213 hawiges: the controller (3) receives the power;
number memory means (24) for previously memqrizing re-
spectively different specific number with respect to respec-
tive air condition control units (2);
power supply means (51) for supplying an electric power;
power supply Jjudging means (2la) for judging whether
another air condition control unit (2) supplies the power to
the controller (3} by monitoring the wirings (52);
first power not-supply determining means (21b) for deter-
mining the unit of its own to be a unit which does not supply
the power to the eontroller {3) when the power supply Jjudging
means (21a) judges the controller (3) receives the power;
timing means (21f) for setting a power supply timing
based on each of plural sectional numbers into which the
specific number is divided;
fixed power supply means (21g) for making the power
supply means (51) supply the power to the controller (3) at
the power supply timing by the timing means (21f);
power supply notice means (21i) for outputting a notice
signal of a previously set voltage when the fixed power supply
means (21g) brings the power supply:
second power not-supply determining means (21j) for
determining the unit of its own to be a unit which does not

supply the power to the controller (3) when a notice signal
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timng neans (21c) for setting a power supply timng - based.on the specific
nunber; and power supply determ ning neans (

A . . . ( (ad for determ ning the
okl (3 e the. pover " upm 5§ om0 o O i

from another air condition control unit (2) is detected by
monitoring the wirings (352);

power supply stop means (2le) for stopping the power
supply according to the fixed power supply éeans (21g) with
respect to a single power supply timing when an irregularity
of a power source is detected by monitoring the wirings (52);
and

power supply determining means (21h) for_determining the
unit of its own to be a unit which supplies the power to the
controllier (3) when the fixed power supply means (21lg) brings

a normal power supply with respect to all sectional numbers.
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judges the controller (3) receives no power at the power supply timng

by the timng neans (21c) and for naking the power supply neans (51)
"supply the power to the controller (3). 2. In an air condition
control machine in which a pIuraIitg of air condition control units (2)
are connected to a single control Fef%4(3) via wirings (52) and an

-operation of air conditioning is controlled by supplylng and receiving a
control signal between the controller ( condi - tioning

unit (2), an electric power sifhpf Wl&ﬁba‘?‘}&’gﬁé%’f"-’( ffé’PARATélﬁr condi ti oner,
OF AIR CONDITION CONTROL MACHINE

ABSTRACT

An air condition control unit is provided with an EEPROM
previously memorizing respectively different specific numbers on
indoor control units. Provided thereto are power supply judging
means for judging whether a remote controller receives the power
from another indoor control unit by monitoring power source
lines, power not-supply determining means for determining the
unit of its own to be a unit which does not supply the power to
the remote controller wﬁen the power supply judging ﬁeans judges
the remote controller receives the power, and power supply
determining means for determining the unit of its own to be a
unit which supplies the power to the remote controller when the
power supply judging means judges the remote controller to be in
a state that no power is supplied thereto at the power supply
timing based on the specific number.

FIGURE 6
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conprising the air condition control unit (2) respective- 'y having:

nunber nmenory neans (24) for previously nenorizing re- spectively
~different specific nunmber with respect to respec- tive air condition

control units (2); power supply means (51) for supplying an electric

power ; power supply judging neans (2l1la) for judgi ng whet her

another air condition control unit (2) supplies the power to t he

controller (3)-by nonitoring the wirings (52); power not-supply

determ ni ng neans (21b) for determning the unit of its own to be a unit
whi ch does not supply the

N
o
e =z
w o
3 z
/E ~—
(&9 = o~
S o
Q ) \
1 y /
Ly \
O
E%z:
~ 5] =z
“ =15 Zun
=z o«
) @ Wy
- EP—Z
W
Q D
a2 g
&
O
U —
) 2
—
— L~ > (2] o
- 1 >
Le Z & T Z L
S S OO0 a ) a =
wZzz e = 3 w
ad 0:64 = s
< w A Y ax < S d
= s W z [
] GO._—’ o = OE
(/ a — a un
(—/ (
) A= b
- N > Y
Fo & N
3 Z s
P = R T
SS9 N pa
zZ 5= r <<
0 z O W
P\_/JLUF—%J a =
N = W =
30 -
& Z

This is the replacement sheet

baib: 2 4 0CT 938



power to the controller (3) when the power supply judging

- 31 - neans (2la) judges the controller (3) receives the power;
-timng neans (21f) for setting a power supply timng based on each of
plural sectional nunmbers into which the specific nunber is divided;
fixed power supply neans (21g) for I ng the power supply neans (51)
supply the power to the controller ( at
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the power supply timng by the timng neans (21f); and power supply
determ ning neans (21h) for determning the wunit of its own to be a unit
“whi ch supplies the power to the controller (3) when the fixed power supply
means (21g) brings the power supply of the power supply neans (51) with
respect to all sectional nunbers. 3. The electric power supply
apparatus of the air conditioner acc%rding to daim1l1l or 2, further
conprising power supply stop neans (2le) for stopping the pewer supply

when an irregularity of a power source is detected by nmonitor- ing the
W rings (52).
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4. In an air condition control machine in which a plurality of air
condition control units (2) are connected to a single controller 3 via
"wirings (52) and an operation of air conditioning is controlled by
supplying and receiving a control signal between the controller (3) and
the air condi- tion control unit (2), an electric power supply apparatus
of the air condition control maching, conprising the air condition
control unit (2) respective-

FIG.4

N
N
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- 32 - |l y havi ng:

nunber

menory neans (24) for previously

- menorizing re- spectively different specific nunber with respect to

“respec- tive air

condition control

for supplying an electric power;

j udgi ng whet her

to the controller

FIG.5

air conditi
(3) by nonitoring the wirings (52);

units (2);

power supply nmeans (51)

power supply judging neans (2l1la) for

n contro

unit (2) supplies the power
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first power not-supply determ ning neans (21b) for deter- mning the unit
of its own to be a unit which does not supply the power to the controller
“(3) when the power supply judging nmeans (2la) judges the controller (3)

recei ves the power; timng neans (21f) for setting a power supply
timng based on each of plural sectigpal nunbers into which the specific
nunber is divided, fi xed power supply neans (21g) for naking the power
supply nmeans (51) supply the power to the controller-(3) at the power
supply timng by the timng neans (21f); power supply notice neans
(211) for outputting a notice
FIG.6
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signal of a previously set voltage when the fixed power supply neans (21g)
brings the power supply; second power not-supply determ ning neans
*(21)) for determning the unit of its own to be a unit which does not
supply the power to the controller (3) when a notice signal

33 fromanother air condition control unit (2) is detected by

-
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nonitoring the wirings (52); power supply stop neans (2le) for
stopping the power supply according to the fixed power supply neans (21Q)
with respect to a single power supply timng when an irregularity of a
power source is detected by nonitoring the wirings (52); and power
supply determ ning neans (21h) for de%prnining the wunit of its owm to be a
unit which supplies the power to the “controller (3) when the fixed power
supply nmeans (2l g) brings a normal power supply with respect to al
sectional nunbers.

FIG.8
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