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Technical Field The present inventiogbrelates to an indoor- outdoor
comuni cation device in air conditioner. re particularly, the present
i nvention relates to an indoor-outdoor communi cation device in air
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Technical Field

The present invention relates to an indoor-
outdoor communication device in air conditioner.
More particularly, the present invention relates to
an indoor-outdoor communication device in air
conditioner which comprises an outdoor unit and
indoor units connected to the outdoor unit via three
connection lines including commercial power supply
lines.

Background Art

From the past, an air conditioner comprising an
outdoor unit and an indoor unit connected to the
outdoor unit via three indoor—outdoor connection
lines including commercial power supply lines, is
proposed.

In such air conditioner, installation of the
outdoor unit, installation of the indoor unit, and
wiring of the three indoor—outdoor connection lines
should be performed at the actual spots, therefore
mis—wiring may be realized. When mis—wiring is
realized, signal transmission between the outdoor
unit and the indoor unit is not normally performed,



wiring of the three indoor-outdoor connection |lines should be perforned at
the actual spots, therefore ms-wring maQ be realized. When ms-wiring is
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‘indoor-outdoor communication is not realized for a
predetermined time period (refer to Japanese Patent
Laid-Open Gazette No. Tokukaihei 6-147616), and an
arrangement to stop operation of a transmission
switch section of a transmission-reception circuitry
section by providing an abnormal voltage detection
protection section (refer to Japanese Patent Laid-
Open Gazette No. Tokukaihei 8-271022) are proposed
from the past.

When those arrangement are employed, a
disadvantage is prevented from occurrence such that
an air conditioner is operated with mis—wiring when

‘mis—wiring is realized.

When the arrangement disclosed in Tokukaihei 6-
147616 gazette is employed, the power switch means
is optionally required. The power switch means
should have sufficient voltage—resistance for
commercial power voltage, and the power switch means
have nothing to do with normal indoor—outdoor
communication operation. Therefore, it is difficult
to suppress the cost of communication circuitry
section. Of course, installation space for
installing the power switch means is necessary.
Therefore, it is difficult to suppress the




an air conditioner is operated wwth m s- W|r|ng when mis-wiring is realized.
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nothing t%ﬁgu é ave sufficient voltage—resistance for

commercial power voltage, and the abnormal voltage
detection protection section have nothing to do with
normal indoor—outdoor communication operation.
Therefore, it is difficult to suppress the cost of
communication circuitry section. Of course,
installation space for installing the abnormal
voltage detection protection section is necessary.
Therefore, it is difficult to suppress the
installation space of the communication circuitry
section. |

Further, those disadvantages arise in a multiple
type air conditioner comprising one outdoor unit and
a plurality of indoor units connected to the outdoor
unit via three connection lines including commercial
power supply lines in parallel with each other.

The present invention was made in view of the
above problems.

It is an object of the present invention to
offer an indoor—outdoor communication device in air
conditioner which device does not require circuitry
‘arrangement having nothing to do with normal indoor-—
outdoor communication operation such as power switch



normal in
to suppre
i nstal | at
section i
i nstall at
t hose di s
out door u
via three
paralle

t he above
an i ndoor
not requi
out door c
4 neans,

door - out door communi cati on operation. Therefore, it is difficult
ss the cost of comunication cirduitry section. O course, .
ion space for installing the abnormal voltage detection protection
S necessary. Therefore, it is difficult to suppress the

HRRARSgcaBnothal FaLEags o« dahetd 1 0mara et kaRpr i o ng one
. : . . ¢ o |
S RO, P LI YRy | RAC YRR RS B b, QU 1
transmbssiren. recepbeom esdntcitiveryi droas dedetoymentof
robl ens. . It is an pbject ,of the present invegtjon“jo offer
dodraPPHAEI &N EDbNn Vﬂﬁ@il'l:emﬂ.rS'éWﬂ.I'ch@ tl Snd?eﬁﬁ.ihﬁe' vi ce does

re circuitry arrangenent having nothing_to'do wi th normal indoor-
onmuni cati on operation such as power swtch

Ditwelmsure tefe theeckhyemtdicast i on

An indoor-outdoor communication device in air
conditioner of claim 1 which air conditioner
comprises an outdoor unit and indoor unit connected
to the outdoor unit via three connection lines
including commercial power supply lines,

wherein one of the outdoor unit and the indoor
unit includes first control means, first power
supply means for supplying power to the first
control means, first transmission photo—coupler and
first reception photo—coupler for transmitting and
receiving signal between the first control means
which photo—couplers are connected between terminals
of the commercial A.C. power supply via a D.C. power
supply means in series with each other, and first
resistance means connected in parallel with the
first reception photo—coupler, and

the other of the outdoor unit and the indoor
unit includes second control means, second reception
photo—coupler and second transmission photo—coupler
for transmitting and receiving signal between the

second control means which photo—couplers are

connected in parallel with the first reception
photo—coupler via two connection lines among the



section, which device prevents the elenents of the transm ssion reception
circuitry fromdestroyment and snapping efen when nmis-wiring is realized.
Di scl osure of the Invention An i ndoor - out door conmuni cation device in
air conditioner of claim1l which air conditioner conprises an outdoor unit
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connection lines including commercial power supply
lines in parallel with each other,

wherein the outdoor unit includes outdoor
control means, outdoor controlling power supply
means for supplying power to the outdoor control
means, outdoor transmission photo—coupler and
outdoor reception photo—coupler for transmitting and
receiving signal between the outdoor control means
which photo—couplers are connected between terminals
of the commercial A.C. power supply via D.C. power
supply means in series with each other, and first
resistance means connected in parallel with the
outdoor reception photo—coupler, and
each indoor unit includes indoor controlling

power supply means connected between terminals of
the commercial A.C. power supply via commercial
power supply lines, indoor control means which is
supplied power from the indoor controlling power
supply means, indoor reception photo—coupler and
indoor transmission photo—coupler for transmitting
and receiving signal between the indoor control
means which photo—couplers are connected with the
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condltloner of claim i)employs a positive
temperature characteristic thermlstor as the second
resistance means.

An indoor-outdoor communication device in air
conditioner of claim 4 which air conditioner
comprises an outdoor unit and indoor unit connected
to the outdoor unit via three connection lines
including commercial power supply lines,

wherein one of the outdoor unit and the indoor
unit includes outdoor control means, outdoor

controlling power supply means for supplying power

to the outdoor control means, outdoor transmission
photo—coupler and outdoor reception photo—coupler
for transmitting and receiving signal between the
outdoor control means which photo—couplers are
connected between terminals of the commercial A.C.
power supply via a D.C. power supply means in series
with each other, and first resistance means
connected in parallel with the outdoor reception
photo—coupler, and

the other of the outdoor unit and the indoor
unit includes a transformer connected to terminals
of the commercial A.C. power supply via the
commercial power supply lines, rectification means



each indoor unit includes indoor controlling power supply neans connected
between terminals of the commercial A C. ffower supply via conmercial power
supply lines, indoor control neans which is supplied power fromthe indoor
controlling power supply neans, indoor reception photo-coupler and indoor
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the transformed D.C. voltage is supplied, indoor
reception photo—coupler and indoor transmission
photo—coupler for transmitting and receiving signal
between the indoor control means which photo—
couplers are connected in parallel with the outdoor
reception photo—coupler via two connection lines
among the three connection lines, and second
resistance means which is connected in series with
the indoor transmission photo—coupler.

An indoor-outdoor communication device in air
conditioner of claim 5 which air conditioner
comprises one outdoor unit and a plurality of indoor
units connected to the outdoor unit via three
connection lines including commercial power supply
lines in parallel with each other,

wherein the outdoor unit includes outdoor
control means, outdoor controlling power supply
means, outdoor transmission photo-coupler and
outdoor reception photo—coupler for transmitting and
receiving signal between the outdoor control means
which photo—couplers are connected between terminals
of the commercial A.C. power supply via D.C. power
supply means in series with each other, and first
resistance means connected in parallel with the




I ncl udi ng conmerci al power supply lines, wherei n one of the outdoor
unit and the indoor unit includes outdoor8bontro| nmeans, outdoor _
control ling power supply neans for supplying power to the outdoor control
means, outdoor transm ssion photo-coupler and outdoor reception
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Seeen p_g%norma voTtage etection means which operates
based upon the transformed D.C. voltage, indoor
controlling power supply means connected between
output terminals of the rectification means, indoor
control means to which the transformed D.C. voltage
is supplied, indoor reception photo—coupler and
indoor transmission photo—coupler for transmitting
and receiving signal between the indoor control
means which photo—couplers are connected in parallel
with the outdoor reception photo—coupler via two-
connection lines among the three connection lines,
and second resistance means which is connected in
series with the indoor transmission photo—coupler.
When the indoor—outdoor communication device in
air conditioner of claim 1 is employed, and when the
air conditioner is operated with transmitting and |
receiving signal between the outdoor unit and indoor
unit by connecting the outdoor unit and indoor unit
via three connection lines including commercial
power supply lines, A.C. power is supplied to one of
the outdoor unit and indoor unit from the commercial
A.C. power supply and A.C. power is supplied to the
~ other of the outdoor unit and indoor unit from the

commercial A.C. power supply via the commercial



rectification means, indoor control means to which the transfornmed D.C.
voltage is supplied, indoor reception ptho-coypI er and indoor transm ssion
phot o-coupl er for transmtting and receiving signal between the indoor
control neans which photo- couplers are connected in parallel with the
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is received by the first reception pheto—coupler via
the second transmission photo—coupler, the reception
signal of the first reception photo—coupler is
supplied to the first control means so as to perform
monitoring or the like of the other of the outdoor
unit and indoor unit.

Further, when the outdoor unit and indoor unit
are disposed and each control means is operated for
performing signal transmission and signal reception
between the outdoor unit and indoor unit just after
the connection of the outdoor unit and indoor unit
using the three connection lines, normal signal
transmission and signal reception are performed
under a condition that the three connection lines
are connected normally, while normal signal
transmission and signal reception are not performed
under a condition that the three connection lines
are not connected normally. Therefore, it is judged
whether or not the three connection lines are
connected normally.

Consequently, destroying and snapping or the
like of transmission and reception circuitry



8 outdoor reception photo-coupler, and each indoor unit includes a
transforner connected to term nals of thdjaonnerC|al A.C. power supply via
the commercial power supply lines, rectification nmeans for transformng the
out put voltage fromthe transforner to a D.C. voltage, abnormal voltage
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installation space are prevented because circuitry
components having nothing to do with normal indoor-
outdoor communication operation such as power switch
means, abnormal voltage detection protection section
are not required at all.

When the indoor-outdoor communication device in
air conditioner of claim 2 is employed, and when the
air conditioner is operated with transmitting and
receiving signal between the outdoor unit and indoor
units by connecting the indoor units to the outdoor
unit via three connection lines including commercial
power supply lines in parallel with each other, A.C.
power is supplied to the outdoor unit from the
commercial A.C. power supply and A.C. power is
supplied to the indoor controlling power supply
means of each indoor unit from the commercial A.C.
power supply via the commercial power supply lines.
Communication signal from the outdoor control means
is received by the indoor reception photo—coupler
via the outdoor transmission photo—coupler,
reception signal of the indoor reception photo—
coupler is supplied to the indoor control means so



power supply lines, A C. power is supplied to one of the outdoor unit and
I ndoor unit fromthe commercial A C pom@ﬁlsupply and A.C. power is
supplied to the other of the outdoor unit and indoor unit fromthe
comercial A C. power supply via the comerci al
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signal reasptton perform monitoring or like of the indoor
unit.

Further, when the outdoor unit and a plurality
of indoor units are disposed and each control means
is operated for performing signal transmission and
signal reception between the outdoor unit and indoor
units just after the connection of the outdoor unit
and indoor units using the three connection lines,
normal signal transmission and signal reception are
performed under a condition that the three
connection lines are connected normally, while
normal signal transmission and signal reception are
not performed under a condition that the three
connection lines are not connected normally.
Therefore, it is judged whether or not the three
connection lines are connected normally.

Consequently, destroying and snapping or the
like of transmission and reception circuitry
components due to mis-wiring are prevented from
occurrence by forcibly determining the operation
condition of the second transmission photo—coupler
and by limiting the current using the second
resistance means which suppresses over current due
to mis—wiring. Communication speed is improved by




bet ween the outdoor unit and indoor unit just after the connection of the
outdoor unit and indoor unit using the tHr2e connection |ines, nornal
signal transm ssion and signal reception are perforned under a condition
that the three connection lines are connected normally, while normal si gnal
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When the 1ndoor—outdoor communication device in
air conditioner of claim 3 is employed, current
suppressing effect under mis—wiring condition is
improved and the operation and effect which are
similar to those of claim 1 or claim 2 are realized
because the device employs a positive temperature
characteristic thermistor as the second resistance
means.

When the indoor-outdoor communication device in
air conditioner of claim 4 is employed, and when the
air conditioner is operated with transmitting and
receiving signal between the outdoor unit and indoor
unit by connecting one of the outdoor unit and
indoor unit and the other of the outdoor unit and
indoor unit via three connection lines including
commercial power supply lines, A.C. power is
supplied to one of the outdoor unit and indoor unit
from the commercial A.C. power supply and A.C. power
is supplied to the second power supply means of the
other of the outdoor unit and indoor unit from the
commercial A.C. power supply via the commercial
power supply lines and the transformer.
Communication signal from the first control means is




conponents having nothing to do with nornmal indoor- outdoor conmunication
operation such as power sw tch neans, abr]_o?;nal vol tage detection protection
section are not required at all. When t he indoor-outdoor comrunication
device in air conditioner of claim2 is errpl oyed, and when the air
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unit. Further, communication 31gna1 from the second
control means is received by the first reception
photo—coupler of the one of the outdoor unit and
indoor unit via the second transmission photo-—
coupler, the reception signal of the first reception
photo—coupler is supplied to the first control means
so as to perform monitoring or the 11ke of the other
of the outdoor unit and indoor unit.

Further, when the outdoor unit and indoor unit
are disposed and each control means is operated for
performing signal transmission and signal reception
between the outdoor unit and indoor unit just after
the connection of the outdoor unit and indoor unit
using the three connection lines, normal signal
transmission and signal reception are performed
under a condition that the three connection lines
are connected normally, while normal signal
transmission and signal reception are not performed
under a condition that the three connection lines
are not connected normally. Therefore, it is judged
whether or not the three connection lines are
connected normally. Furthermore, when mis—wiring is
realized, a normal voltage is not generated in the
output side of the transformer due to generation of




conmmuni cation signal fromthe indoor conFL£I means is received by the

out door reception photo-coupler via the ikgoor transm ssion photo-coupler,
the reception signal of the outdoor reception photo- coupler is supplied to
t he outdoor control nmeans so as to performnonitoring or the |like of the
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over curregndition of the second transmission photo—coupler
- and by limiting the current using the second

resistance means which suppresses over current due
to mis-wiring. Communication speed is improved by
determining the power supply for communication to be
D.C. power. Increase in cost and increase in
installation space are prevented because circuitry
components having nothing to do with normal indoor-
outdoor communication operation such as power switch
means, abnormal voltage detection protection section
are not required at all.

When the indoor—outdoor communication device in
air conditioner of claim 5 is employed, and when the
air conditioner is operated with transmitting and
receiving signal between the outdoor unit and indoor
units by connecting the indoor units to the outdoor
unit via three connection lines including commercial
power supply lines in parallel with each other, A.C.
power is supplied to the outdoor unit from the
commercial A.C. power supply and A.C. power is
supplied to the indoor controlling power supply
means of each indoor unit from the commercial A.C.




to ms-wring. Comrunication speed is inproved by

12 determning the power supply for conﬂﬂﬁication to be D.C. power.
Increase in cost and increase in installation space are prevented because
circuitry conponents haV|ng nothing to do with normal indoor- outdoor
comuni cati Qn_ogper
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as to control the indoor unit. Further,
communication signal from the indoor control means
is received by the outdoor reception photo—coupler
via the indoor transmission photo—coupler, the
reception signal of the outdoor reception photo-—
coupler is supplied to the outdoor control means so
as to perform monitoring or the like of the indoor
unit.

Further, when the outdoor unit and a plurality
-of indoor units are disposed and each control means
is operated for performing signal transmission and
signal reception between the outdoor unit and indoor
units just after the connection of the outdoor unit
and indoor units using the three connection lines,
normal signal transmission and signal reception are
performed under a condition that the three
connection lines are connected normally, while
normal signal transmission and signal reception are
not performed under a condition that the three
connection lines are not connected normally.
Therefore, it is judged whether or not the three
connection lines are connected normally.

Consequently, destroying and snapping or the
like of transmission and reception circuitry




i ndoor unit via three connection lines including comercial power supply
lines, A C. power is supplied to one of tJg outdoor unit and i ndoor unit
fromthe comercial A C power supply and A C. power is supplied to the
second power supply nmeans of the other of the outdoor unit and indoor unit

fromthe comercial /A C; power supply via the comercial powe upply lines
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determining the power supply for communication to be
D.C. power. Increase in cost and increase in
installation space are prevented because circuitry
components having nothing to do with normal indoor-
outdoor communication operation such as power switch
means, abnormal voltage detection protection section
are not required at all.

Brief Description of the Drawings

Figure 1 is an electric diagram illustrating an
indoor-outdoor communication device in air '
conditioner of an embodiment; |

Figure 2 is a flowchart useful in understanding
mis—wiring judgment operation of an indoor unit;

Figure 3 is a flowchart useful in understanding
mis-wiring judgment operation of an outdoor unit;

Figures 4(A) through 4(F) are signal waveform
diagrams useful in understanding a mis-wiring
judgment timing when the power is turned ON;-

Figures 5(A) through 5(F) are waveform diagrams
useful in understanding communication from the
outdoor unit to the indoor unit when mis-wiring is
not realized;



of the outdoor unit and indoor unit. Furt her, when the outdoor unit and
I ndoor unit are disposed and each controll’ireans I's operated for performng
signal transm ssion and signal reception between the outdoor unit and

i ndoor unit just after the connection of the outdoor unit and indoor unit
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snappi ng sheheutdoor unit and indoor unit and communication
signal line operation; .

Figures 8(A) through 8(E) are diagrams useful in
understanding mis—wiring patterns when the outdoor
unit and one indoor unit exist;

Figures 9(AA) through 9(AE) are diagrams useful
‘in understanding mis—-wiring patterns when the
outdoor unit and two indoor units exist;

Figure 10 is a diagram representing a condition
that the commercial power supply line 3a and the
signal line 3c are mis—wired;

Figure 11 is a diagram representing a condition
that the commercial power supply line 3b and the
signal line 3c are mis—wired;

Figure 12 is a diagram representing a condition
that the commercial power supply lines 3a and 3b are
mis—wired, |

Figure 13 is a diagram representing a condition
that the commercial power supply lines 3a is mis-
wired with the signal line 3¢, signal line 3c is
mis—wired with the commercial power supply line 3b,
and the commercial power supply line 3b is mis—wired

~with the commercial power supply line 3a;

Figure 14 is a diagram representing a condition




| i ke of transm ssion and reception circuitry conponents due to ms-wring
are prevented from occurrence by forciblifbeternining t he operation
condition of the second transm ssion photo-coupler and by Iimting the
current using the second resistance neans whi ch suppresses over current due
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Figure 16 is a flowchart useful in understanding
mis—wiring judgment operation of an indoor unit.

Best Mode for Carrying Out the Invention

Hereinafter, referring to the attached drawings,
we explain the indoor—outdoor communication device
in air conditioner of embodiments according to the
present invention in detail.

Fig. 1 is an electric diagram illustrating an
indoor—outdoor communication device in air
conditioner of an embodiment according to the
present invention.

This air conditioner includes one outdoor unit 1
and a plurality of indoor units 2. The plurality of
indoor units 2 are connected to the outdoor unit 1
via three connection lines 3 in parallel with each
other.

The outdoor unit 1 includes a half-wave
rectification D.C. power supply circuitry (D.C.
power supply means) 12 connected between terminals
of a commercial A.C. power supply 10, an outdoor



15 power supply via the comrercial power @uppl y lines. Comrunication
signal fromthe outdoor control neans is 19Qcei ved by the indoor reception
phot o- coupl er via the outdoor transm ssion photo-coupler, reception signal
of the indoor reception phot 0o- coupler is supplied to the indoor control
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normal si LY OZGOMMET 6 ab ﬁuamﬂou rorrecepbi qfer phasdunder a
conditi on s {igh1'd¥ 18 ®Bonnected to a reception port of the
outdoor micro—computer 14, and a termination
resistance 17 as a first resistance means connected
in parallel with the outdoor reception photo—coupler
16. The termination resistance 17 is a resistance
for determining an impedance of a communication line
to be a constant impedance and for devising a
countermove to mis—operation due to floating
capacity of wiring cables (communication lines) for
connecting the indoor unit and outdoor unit. The
termination resistance 17 is a resistance which is
necessary for usual communication.
And, a light reception element 15b of the
outdoor transmission photo—coupler 15, a first diode
18a, a third resistance 18b (a resistance having a
resistance value for performing sufficient current
limitation for the light reception element 15b of
the outdoor transmission photo—coupler 15 when mis-
wiring is realized and for performing communication
using the light reception element 15b of the outdoor
transmission photo—coupler 15), a second diode 18c,
a fourth resistance 18d (a resistance having a
resistance value for limiting a current so as to



connection lines are not connected nornall Therefore, it is judged
whet her or not the three connection IineéZéfe connected nornal | y.
Consequent |y, destroying and snapping or the |ike of transm ssi on and
reception circuitry conponents due to

oper at | on DIAVEN bn (RS LS ¥R O Ré%ﬁighfﬁé%iﬁt%eterm 8%1532; 16a
over oo O HE SRutdbdt| ﬂ%%ﬁ%ﬁéﬁﬁbﬁf& ciipT et 15, AR it
deter mi ni gg rhagoiey pepd Vzed aﬁdmf0¥ﬂ€@rf9ﬁmaﬁgc%eaﬂwe'éﬁtﬁ

in cost and | ncre | stall ation space re pr event Cl Ircul y
conmnmntHSbngmfﬁ rfmg t reeepthonm=¢liement bbaicof dheuvyidoor

obet fon_ ar2tepTiaN bt oSt oiBdkEs 1R ey i theo bRt eehLbtng = "

Figure 1 g eetieclBs iRotHB | bltedodr "#e¥eption photo— coupler
16, and a Zener diode 18e are connected in series,
and this series connection circuitry is connected in
parallel with a rectification circuitry section of
the half-wave rectification D.C. power supply
circuitry 12. A collector terminal of a transistor
15c is connected in series to a light emitting
element 15a of the outdoor transmission photo-
coupler 15. An emitter terminal of the transistor
15¢ is connected to the ground. A resistance 15d is
connected between a base terminal and the emitter
terminal of the transistor 15c. A resistor 15e is
connected between the base terminal of the
transistor 15c and the transmission port of the
outdoor micro—computer 14. Further, a reference
numeral 15f represents a resistance connected:
between the output terminal of the output
controlling D.C. power supply 11 and the light
emitting element 15a of the outdoor transmission
photo—coupler 15. An emitter terminal of a light
receiving element 16a of the outdoor reception
photo—coupler 16 is connected to the ground via a
resistance 16c, and a connection point of an emitter
terminal of the light receiving element 16b and the
resistance 16c is connected to the reception port of



I ndoor - out door communi cation device in air conditioner of an enbodi nent;
Figure 2 is a flowhart useful in unders Pding m s-wring judgnent
operation of an indoor unit; Fi gure I's a flowhart useful in
understanding m s-wiring judgnent operation of an outdoor unit; _Figures
4(A) through 4(F) are signal maveforn1diagriZ§ useful in understanding a
ms-Wrin@h&d@ﬁ%aoomiMjﬁﬁaTﬁﬁmpﬂmemi urned ON; Fi gures 5(A)
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The three indoor-outdoor connection lines 3
consist a pair of commercial power supply lines 3a
and 3b and one communication signal line 3c. The
pair of commercial power supply lines 3a and 3b are
connected to both terminals of the commercial A.C.
power supply 10, and the communication signal line
3c is connected to a connection point of the third
resistance 18b and second diode 18c.

The indoor unit 2 includes a control D.C. power
supply 21 as a indoor controlling power supply means
connected between the pair of commercial power
supply lines 3a and 3b, an indoor micro—computer 22
as-an indoor control means, an indoor transmission
photo—coupler 23 connected to a transmission port of
the indoor micro—computer 22, an indoor reception
photo—coupler 24 connected to a reception port of
the indoor micro—computer 22, and a positive
temperature characteristic thermister 25 for
protecting against over current as a second
resistance having a positive temperature coefficient
which thermister 25 is connected in series with a
collector terminal of a photo—transistor 23b of the
indoor transmission photo—coupler 23.

A third diode 26a, a fifth resistance 26b (a



understanding ms-wiring patterns when the outdoor unit and one indoor unit
exi st ; Figures 9(AA) through 9(AE) afddiagrams useful in understanding
ms-wiring patterns when the outdoor - -unit and two i ndoor units exist;

Figure 10 is a diagramrepresenting a condition that the commercial power
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18 that pflementr24a pfetherbhdobresréedptiion photo—coupler
24), the light emitting element 24a of the indoor
reception photo—coupler 24 and a zener diode 26c are
connected in series, and this series connection
circuitry is connected in parallel with the
termination resistance 17 via the commercial power
supply line 3b and the communication signal line 3c.

Further, the series connection circuitry

consisting of the positive temperature
characteristic thermister 25 and the light receiving
element 23b of the indoor transmission photo—coupler
23 is connected in parallel with the series
connection circuitry consisting of the fifth
resistance 26b, the light emitting element 24a of
the indoor reception photo—coupler 24 and the zener
diode 26c. Furthermore, a cathode terminal of the
light emitting element 23a of the indoor
transmission photo—coupler 23 is connected to the
ground via a resistance 23c, an anode terminal of
the light emitting element 23a is connected to a
collector terminal of a transistor 23d, a resistance
23e is connected between the emitter terminal and a
base terminal of the transistor 23d, and the base
terminal of the transistor 23d is connected to a
transmission port of the indoor micro—computer 22



wired wwth the commerci al power supply line 3b, signal line 3c is ms-wred
with the conmercial power supply line 3a23nd the conmercial power supply
line 3b is ms-wired with the signal |ine 3c; Figure 15 is an electric
diagram.illustrating an indoor-outdoor comrunication device in air
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termnals]ioht reception element 24b and the resistance 24c
is connected to the reception port of the indoor
micro—computer 22.

A digital transistor can be employed instead the
electric circuitry consisting of the transistor 23c,
and the resistances 23d and 23e, and the porality
can be determined to suit a signal which is intended
to be output. Further, the positive
temperature characteristic thermister 25 has
function and operation which protect a switching

~over current of the light reception element 23b of
the indoor transmission photo—coupler 23 when normal
communication is carried out.

Fig. 2 is a flowchart useful in understandlng
mis—wiring judgment operation of the indoor unit.

- In step SP1, the transmission port of the indoor
micro—computer 22 is turned ON_(the light receiving
element 23b of the indoor transmission photo—coupler
23 is turned OFF). In step SP2, it is judged
whether or not a commercial power frequency
interruption exists. When it is judged that the
commercial power frequency interruption exists, in
step SP3, it is recognized that the connection of



of a commercial A C. power supply 10, an outdoor
19 controlling D.C. power supply 11 as &4outdoor controlling power supply
means connected between term nals of the commercial A C. power supply 10,
an outdoor mcro-conputer 14 as a outdoor control neans, an outdoor

5 connected to.a_t orty of the
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On the contrary, when it is judged in step SP2
that the commercial power frequency interruption
does not exist, in step SP5, it is recognized that
the connection of the indoor-outdoor connection
lines 3 is normal. In step SP6, an operation based
upon the normal sequence is carried out.

Fig. 3 is a flowchart useful in understanding
mis—wiring judgment operation of the outdoor unit.

In step SP1, the transmission port of the

- outdoor micro—computer 14 is turned OFF (the light
receiving element 15b of the outdoor transmission
photo—coupler 15 is turned OFF). In step SP2, it is
judged whether or not a reception data interruption
exists. When it is judged that the reception data
interruption exists, in step 8, it is recognized
that the connection of the indoor—outdoor connection
lines 3 is abnormal. Then, the operation in step
SP1 is carried out again. On the contrary, when it
is judged that the reception data interruption does
not exist in step SP2, in step SP3, waiting
operation is carried out till a mis—wiring judgment
time period of the indoor unit 2 has passed. 1In
step SP4, the transmission port of the outdoor
micro—computer 14 is turned ON (the light receiving



18a, a third resistance 18b (a resistance having a resistance value for
performing sufficient current limitation@2®r the Iight reception el ement
15b of the outdoor transm ssion photo-coupler 15 when ms- wiring is

realized and for perforn1ng connunlcatlon u3|ng the light reception el ement
ode 18c, a
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el enent 1§?§fh3mcanmb totsm sOnntitet contrary, when it is
judged that the transmission output and the
reception input are not equal to one another in step
SP5, in step SP6, it is recognized that the
connection of the indoor-outdoor connection lines 3
is normal. In step 7, an operation based upon the
normal sequence is carried out.

Figs. 4(A) through 4(F) are signal waveform
diagrams useful in understanding a mis-wiring
judgment timing when the power is turned ON.

When the power is turned ON as is illustrated in
Fig. 4(A) and when the reset operation is carried
out as is illustrated in Fig. 4(B), the outdoor
transmission output and outdoor reception input turn
to low level as are illustrated in Figs. 4(C) and
4(D), and the indoor transmission output turns to
high level while the indoor reception input turns to
low level as are illustrated in Figs. 4(E) and 4(F).

And, during a first time period after the reset
"operation {1nterrupt10n judgment time period in Fig.
4(C)}, the judgment for the reception data
interruption in step SP2 of the flowchart
illustrated in Fig. 3 is carried out. During
following second time period {indoor unit judgment



coupler 15. An enmitter termnal of the transistor 15c is connected to the
ground. A resistance 15d is connected betQ@en a base ternminal and the
emtter termnal of the transistor 15c. A resistor 15e is connected between
the base termnal of the transistor 15c and the transm ssion port of the
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si gnal ifﬁstrate § is carried out so hat it 1s
judged whether or not the connection of the indoor-
outdoor connection lines 3 is normal.

- Further, during a fourth time period after the
reset operation {a time period longer than the first
time period and shorter than a sum time period of
the first time period and the second time period:
commercial power frequency interruption judgment
time period in Fig. 4(F)}, the commercial power

- frequency interruption judgment operation is carried

out. -

Description is made in more detail.
After the power is turned ON, the light
receiving element 15b of the outdoor transmission
photo—coupler 15 managing the generation of the
outdoor unit transmission signal is turned OFF.
When the outdoor unit reception circuitry receives
some pulse signal despite of that the power supply
for communication of the outdoor unit is not carried
out, it is judged that the outdoor unit is mis-wired
and the light receiving element 15b of the outdoor
transmission photo—coupler 15 is maintained to be in
OFF condition, so that communication circuitry
elements are protected when mis—wired condition is



which is intended to be out put. The three indoor-outdoor connection
lines 3 consist a pair of comercial pow&#7supply lines 3a and 3b and one
comuni cation signal line 3c. The pair of commercial power supply lines 3a
and 3b are connected to both termnals of the commercial A C. power supply
10, and the cenmunijcation signal line 3c is connected to a connection point
of the thrﬁﬁiéﬁ% ance 18b and second di ode 18c. The indoor unit 2

supply means. cUieR dPEE %@éﬁﬁ‘ﬂ@%%%@&rﬁlﬂ? of °fie, iRt Thndts,
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third diode &83vng '&1emant I5h CF $he outdoor transmission
photo—coupler 15 so as to make short circuit of the
communication signal line 3c and one of the
commercial power supply lines. Therefore, the light
receiving element 23b of the indoor transmission
photo—coupler 23 is protected so as not to applied a
voltage which is over the resistance voltage of the
photo—coupler even when the outdoor unit does not
know the mis—wiring and when the outdoor unit
transmits data. Further, the commercial power
supply lines become short circuit condition when
this operation is carried out in some mis-wired
pattern. In view of this problem, the positive
temperature characteristic thermister 25 for
protecting against over current is connected in
series to the light receiving element 23b of the
indoor transmission photo—coupler 23 for the purpose
of communication current limitation and damping so
that the transmission and reception circuitry of the
indoor unit suffers no damage even when the
commercial power supply lines become short circuit
condition. Therefore, the resistance value of the
positive temperature characteristic thermister 25



22 resistance having a resistance value for limting a current so as to
prevent destroyment of a light emtting @8ment 24a of the indoor reception
phot o- coupler 24 when ms-wiring is realized and for perform ng _
"~ conmuni cation using the Ilght emtti ng eI enent 24a of the indoor reception
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reception d the zener diode 26c¢c. Furthernore, a cathode
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phot o- coupl er Tlﬁiﬂnedﬂ&ﬁ automaticdreses riesi possdlzbe, so dhat

term nal %héh%omﬁunlcatioﬁE%f?%ﬁl%%%'iémﬁ?%%ected prior to
destroyment by employing the arrangement in which
the micro—computer can be self-reset using a watch—
dog-timer even when the micro—computer runs away due
to mis—wiring.

Figs. 5(A) through 5(F) are waveform diagrams
useful in understanding communication from the
outdoor unit to the indoor unit when mis—wiring is
not realized. Figs. 5(A), 5(B), 5(C), 5(), 5(E)
and 5(F) represent an outdoor transmission waveform,
outdoor reception waveform, indoor 1 transmission
waveform, indoor 1 reception waveform, indoor 2
transmission waveform and indoor 2 reception
waveform, respectively. But, actual communication
waveforms are determined based upon the
communication rule between outdoor unit and indoor
unit, therefore the waveforms illustrated in Figs.
5(A) through 5(F) are not always realized.

In this case, turning OFF-ON operation following
the transmission signal is carried out after the
outdoor transmission waveform turning ON and
maintaining ON condition for a predetermined time
period from the OFF condition. The light emitting

& St




collector termnal of a transistor 23d, esi stance 23e i s connected
"between the emtter termnal and a base m nal of the transistor 23d, and
the base termnal of the transistor 23d is connected to a transm ssion port
of the indoor mcro-conmputer 22 via a

23
connect ederE eIt dith: 08 RHRE: BB RSt Slanp RHSTE *™°° an
em tter teoupdler’ 1d | igntcopapdlded dpntirdbeeths el reigph
phot o-coupl er” 24 1s connected to the gfound via_ a resisfance 2Z24c, an
connect i o6QISAS bl ngheodnither transastor: lbci grandceesistaroes 24b

e o congad B 5o, A" e phphe SR Bt L e
i i i At i 1QF 1 : r C
gggcgadcz gﬁg%z{%%g%dr)g#i gegalniggl%; ermét%gfdl ﬁgcs%it@qhatégﬁgngﬁbs\/\h@gh%e

i nt ended o8Ibdoor prteception photottouplierpdd tamd tameeeeption

characteristic tsherm,ster ;25 has, function apd operation. h protect .a

SWtch”mslgnal outputting termina from the 3f§h% receliving
element 24b of the indoor reception photo—coupler 24
are determined to have the arrangements which are
illustrated in Fig. 1. Therefore, the outdoor
reception waveform becomes a waveform which is
coincident to the outdoor transmission waveform, and
the indoor 1 reception waveform and indoor 2
reception waveform become waveforms each is
coincident to the outdoor transmission waveform.
And, the indoor unit 1 and indoor unit 2 do not
transmit signals, therefore the indoor 1
transmission waveform and indoor 2 transmission
waveform are maintained to be ON condition.

Figs. 6(A) through 6(F) are waveform diagrams of
an example useful in understanding communication
from the indoor unit 1 to the outdoor unit and
indoor unit 2 when mis—wiring is not realized.

Figs. 6(4), 6(B), 6(C), 6(D), 6(E) and 6(F)
represent an outdoor transmission waveform, outdoor
reception waveform, indoor 1 transmission waveform,
indoor 1 reception waveform, indoor 2 transmission
waveform and indoor 2 reception waveform,
respectively.. But, actual communication waveforms
are determined based upon the communication rule




over current of the light reception elenent 23b of the indoor transm ssion

phot o- coupl er 23 when nornal conmuni caticﬁ()i s carried out. ~ Fig. 2is a
flowchart useful in understanding ms-wring judgnent operation of the
i ndoor unit. In step SP1, the transm ssion port of the I ndoor

ndoor {1 BEETEATN OSHHOREHIL Lo and URAGDIFHNILe thelpone e
When i W?ﬁé&?&@%ﬁlﬂi@ﬁﬁf@@"fﬁ mfii By f’ﬂﬂiféﬁﬁ@ﬁi GE aze

in step SBYHLI a]_walyg:opeg diziedt the connection of
Cransnission pdft BAkSeGEE6er WIETLDERE 08 (GDewaka okt hhON thg
o v 0 T R P o), REBAT MU0 P AP E B oS AR
oo 40800 4 ErArns S Toro WA Sorap an n e ning O et o
condition For a preaetermlned time period. The

light emitting element 23a of the indoor
transmission photo—coupler 23 is controlled by the
electric circuitry consisting of the transistor 23c,
and resistances 23d and 23e, and a reception signal
outputting terminal from the light receiving element
16b of the outdoor reception photo—coupler 16 and a
reception signal outputting terminal from the light
receiving element 24b of the indoor reception photo-—
coupler 24 are determined to have the arrangements
which are illustrated in Fig. 1. Therefore, the
indoor 1 reception waveform becomes a waveform which
is coincident to the indoor 1 transmission waveform,
and the outdoor reception waveform and indoor 2
reception waveform become waveforms each is
coincident to the indoor 1 transmission waveform.
And, the outdoor unit and indoor unit 2 do not
transmit signals, therefore the outdoor transmission
waveform and indoor 2 transmission waveform are
maintained to be ON condition. |

Figs. 7(A) through 7(E) are waveform diagrams of
an example useful in understanding communication
data between the outdoor unit and indoor unit and
communication signal line operation. Figs. T(A),



t he connection of the indoor-outdoor connection lines 3 is normal. In step

SP6, an operation based upon the nornmal $phuence is carried out. . Fig. 3
is a flowhart useful in understanding m s-wring judgnment operation of the
out door unit. In step SP1, the transm ssion port of the outdoor

out door 1 145k sof R)photldbu @ “%Sthihinéﬁéééééﬁ?t%ﬁf‘;’?ﬁ onT i1 s
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abnormal . Then,, the operation 1 n step I's carried out agaln. €
cont r ary, Wawefiorms gndodndoert de recaptionawaveformpti on does not
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out door "t pgtweenoowbdoor unit and indoor unit, therefore the
waveforms illustrated in Figs. 7(A) through 7(E) are
not always realized. | |

In this case, turning OFF-ON operation following

the transmission signal is carried out so as to
transmit data after the outdoor transmission
waveform turning ON and maintaining ON condition for
a predetermined time period from the OFF condition.
The light emitting element 23a of the indoor
transmission photo—coupler 23 is controlled by the
electric circuitry consisting of the transistor 23c,
and resistances 23d and 23e, and a reception signal
outputting terminal from the light receiving element
16b of the outdoor reception photo—coupler 16 is
determined to have the arrangements which is
illustrated in Fig. 1. Therefore, the outdoor
reception waveform becomes a waveform which is
coincident to the outdoor transmission waveform,
consequently the transmission data can be monitored.
Of course, this data is supplied to the indoor unit
1 via the signal line 3c, and the reception signal
outputting terminal from the light receiving element
24b of the indoor reception photo—coupler 24 is
determined to have the arrangements which is



coupler 15 is turned ON). In step SP5, it-is judged whether or not a _
transm ssion output and a reception input3@re equal to one another. \Wen it
i's judged that the transm ssion output and the reception input are not
equal to one another, the operation in step SP8 is carried out. On the
contrary, n it dged phat the trgpsms Baéon out put and the rgeceptjon
i nput arel Eteﬁodél difher lien s ore,sté espeommumcatlon

et Zehﬁét WATePOREr ARE, etk e R o R sa s DR camd
out . y efﬁfmst heaedh f§F>céﬁ?1éial@ﬁtwtv@f%fh@db%pta pseful in

understanding a nms-wiring ju when t hé” power urned ON.

Wien the tO@nsiElssien @ave ermlusmndﬁdtheﬂxndadﬁ ari theh does

reset operat on i s carried out

J@ Iust at ed i Flg (i&/ﬂ he out door
transm ssT6ht o bR SEREL o S HEHA -So:ep @Ifet N@QArevél as are

turns to E?fg%ﬁﬁiﬁﬁ%ﬁéﬁ) watefatm T8, @ﬁ%@ﬁf’&?ﬁhﬁdamﬁ? VN1 evel as
are illuspondd 1 Doh. gs. 4(E) and 4(F). And, during a first time period

after the rese eratjpon {Lnterryption Judgrrent tj me per,iod |n Fig. 4(0},
t he judgment. fh*fqgﬂﬁ' rtﬁ@pt(ﬂaﬁaj ransprssiion fremetlser au T

flowchart i1 $54 3" thé "iddoot 'dnPt "1°haY cB¥¥{8d out in the
above manner, data is transmitted by carrying out
turning OFF-ON of the indoor 1 transmission waveform
following the transmission signal. The light
emitting element 23a of the indoor transmission
photo—coupler 23 is controlled by the electric
circuitry consisting of the transistor 23c, and
resistances 23d and 23e, and a reception signal
outputting terminal from the light receiving element
24b of the outdoor reception photo—coupler 24 is
determined to have the arrangements which is
illustrated in Fig. 1. Therefore, the indoor 1
reception waveform becomes a waveform which is
coincident to the indoor 1 transmission waveform,
consequently the transmission data can be monitored.
Of course, this data is supplied to the outdoor unit
via the signal line 3c, and the reception signal
outputting terminal from the light receiving element
16b of the indoor reception photo—coupler 16 is
determined to have the arrangements which is
illustrated in Fig. 1. Therefore, the communication
line waveform and outdoor reception waveform become



foll ow ng second tine period {indoor unit judgnment _ _

26 time period Wit in Fig. 4(0}, the Bting operation in step SP3 of
the flowchart illustrated in Fig. 3 is carried out. During followi ng third
time period {input-output coincidence judgnent time period in Fig. 4(0},
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I €hroug 8(F) "and in Figs. 9(AA) through 9(AE).

- Figs. 8(A) through 8(E) represent cases in which an
outdoor unit and one indoor unit exist, while Figs.
9(AA) through 9(AE) represent cases in which an
outdoor unit and two indoor units exist.

Figs. 9(AA) through 9(AE) represent cases in
which mis-wired pattern illustrated in Fig. 8(A) is
realized between the outdoor unit and the first
indoor unit, and mis-wired patterns illustrated in
Figs. 8(A) through 8(E) are realized between the
first indoor unit and the second indoor unit,
respectively. That is, Figs. 9(AA) through 9 (AE)
represent cases in which the above mis—-wired
patterns are combined. Therefore, mis—wired
patterns illustrated in Figs. 9(AA) through 9(AE)
are principally same to the mis—wired patterns
illustrated in Figs. 8(A) through 8(E). Even when a
number of mis—wired indoor units is increased, mis—
wired patterns are principally same to the mis—wired
patterns illustrated in Figs. 8(A) through 8(E).

Next, operations for cases are described in
detail by referring to Figs. 10 through 14, the
cases corresponding to the mis—wired patterns
illustrated in Figs. 8(A) through 8(E),




outdoor unit transmssion signal is turned OFF. \Wen the outdoor unit
reception circuitry receives sone pul se §lﬁnal despite of that the power
supply for comunication of the outdoor unit is not carried out, it is
judged that the outdoor unit is mis-wired and the light receiving el enment
15b of th% out dooy -t ransm ssi on photo-coupler 15 is maintained to be in OFF
condi t i onf &PERA 1¥@m¥ni cation circuitry elenents are protected when

I s-wi red condRyi@n i * : real. 4 2 \hen
{n he reception lc:?lrg'ui tlfg)/ %fs tﬂe. qln%g&argnilieggteesc?g tp%ﬁgesﬁhg\#ﬁgliion
euitry,
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comer, shmistancs 2ftes hibedght ehditing eluore, oy e

appl i ed athe indoor reception photo—coupler 24 and the zener
diode 26¢c are connected in series between the output
terminals of the commercial A.C. power supply 10.
Therefore, a current flows at every half cycle of
the commercial A.C. power supply 10 as is
illustrated with an arrow Al in Fig. 10. In this
case, the indoor controlling D.C. power supply 21 is
shut off from the commercial A.C. power supply 10 so
that the operation power is not supplied to the
indoor micro—computer 22. Consequently, the indoor
micro—computer 22 does not operate. In this case,
the current directly flows the light emitting
element 24a of the indoor reception photo—coupler
24. But, the fifth resistance 26b is connected in
series so that destroyment of the light emitting
‘element 24a is prevented from occurrence.

Further in this case, signal from the indoor
unit 2 is not supplied to the outdoor unit 1 at all
so that mis—wiring is detected in the outdoor unit 1
based upon the time—out after the signal
transmission.
Fig. 11 is a diagram representing a condition

that the commercial power supply line 3b and the
signal line 3c are mis—wired. |



vol tage which is over the resistance voltage of the photo-coupler even when
t he outdoor unit does not know the nis-mﬁ}'ng and when the outdoor unit
transmts data. Further, the commercial power supply |lines becone short
circuit condition when this operation is carried out in sone ms-wred

Pher i ster 25 At Bidhecddng siltretbSet Lo HEE Sekhes: Lonnaetias: o
for lhghm??ﬁ@eﬁ?ﬂ 'rﬁ}u‘s?‘@c%éftgnﬂ%mem r}?‘?ﬁﬁa‘?@@@‘aﬁﬁdﬂﬁp"ﬁ%ewoﬁﬂ " the
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circuit cdfdiwhdchAy s cemhected smrgaazraclu el lwm théUB@!lefé%d S0

as to protect t he ngt recel\unge he | ndoo transmssmn
connection circuiltry throug fhe controlling D
power supply 21 of the indoor unit 2 as is
illustrated by an arrow Al during a half cycle of
the commercial A.C. power supply 10 so that the
reception data interruption is generated for the
outdoor micro—computer 14. Further, during the
other half cycle of the commercial A.C. power supply
10, currents flow the series connection circuitry
consisting of the third diode 26a, the fifth
resistance 26b, the light emitting element 24a of
the indoor reception photo—coupler 24 and the zener
diode 26c and the termination resistance 17 which is
connected in parallel with the series connection
circuitry, and further flow the controlling D.C.
power supply 21 of the indoor unit 2. Consequently,
the controlling D.C. power supply 21 of the indoor
unit 2 rises, therefore the indoor micro—computer 22
rises so that commercial power frequency
interruption for the indoor micro—computer 22 is
detected. Consequently, it is detected that mis—
wiring is generated by the operation of the |
flowchart illustrated in Fig. 2 and by the operation
of the flowchart illustrated in Fig. 3. In this

case, the fifth resistance 26b is connected in



phot o- coupl er 23. Further, the automatic reset is possible so that the
comuni cation circuitry is protected pri §gto destroyment by enploying the
arrangenent in which the nmicro-conputer can be self-reset using a watch-
dog-timer even when the mcro-conputer runs away due to ms-wring.
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eMHNY connected in series to the light emitting element
16a of the outdoor reception photo—coupler 16, the
termination resistance 17 is connected in parallel
with the light emitting element 16a of the outdoor
reception photo—coupler 16, and the commercial power
is supplied to those circuits through the
controlling D.C. power supply 21, therefore a
disadvantage is prevented from occurrence such that
the light emitting element 16a is destroyed.

Fig. 12 is a diagram representing a condition
that the commercial power supply lines 3a and 3b are
mis—wired. |

In Fig. 12, a current flows only the controlling
D.C. power supply 21 of the indoor unit 2 as is
illustrated by an arrow Al during a half cycle of
the commercial A.C. power supply 10. Further,
currents flow the termination diode 17 and the
series connection circuitry consisting of the third
diode 26a, the fifth resistance 26b, the light
emitting element 24a of the indoor reception photo—
coupler 24 and the zener diode 26c, then flow the
controlling D.C. power supply 21 of the indoor unit
2 as is illustrated by an arrow A2 during the other



29 elenent 15a of the outdoor transm ssion photo- coupler 15 is controlled
by the electric circuitry consisting of t transi stor 15c, and resistances
15d and 15e, and a reception signal outputting termnal fromthe |ight
receiving el ement 16b of the outdoor reception photo-coupler 16 and a
reception,signal outputti g er m nal frongti d&lg?t recei ving el enent, 24b
of the in r @gediono exmommercra rnpewep mupplm 10.

recept | on L& ﬁbf“ areséL's“hqﬂn, fetminals ofor 8&?@61&%1%’%&" tA@;@
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element 24a of the in door reception photo-coupler
24 so that the commercial power frequency
interruption for the indoor micro—computer 22 is
generated. Therefore, it is detected that mis—
wiring is generated by the operation of the
flowchart illustrated in Fig. 2 and by the operation
of the flowchart illustrated in Fig. 3. That is,
existing or non—existing of mis—wiring is judged as
consequence by judging the input and the output
whether they are coincident or not to one another.
In this case, the fifth resistance 26b is connected
in series to the light emitting diode 24a of the
indoor reception photo—coupler 24, and electricity
passes through the termination resistance 17 and
this series connection circuitry, therefore a
disadvantage is prevented from occurrence such that
the light emitting element 24a of the indoor
reception photo—coupler 24 is destroyed.
Fig. 13 is a diagram representing a condition
~ that the commercial power supply lines 3a is mis—
wired with the signal line 3c, signal line 3¢ is
mis—wired with the commercial power supply line 3b,



reception waveform indoor 1 transm ssion waveform indoor 1 reception
waveform indoor 2 transnmission waveform38d i ndoor 2 reception waveform
respectively. But, actual conmmunication waveforns are determ ned based
upon the comuni cation rule 30 between

d [ i nd ite t4h f th efgqras ildustirated in Rigs.
oth “Chr odgidathé acOmeke iaL DoNeE.Supb 1Y, Iime eibe,lfs o &hawngedu
ti X ' 1SPi ' ' rri after the indoor
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period. The Iidm Frigtidd el ewnrerspsoflow i bHeorseranesi soamection
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Cecept on ol R dobs s vartEey 26be.ccbet L ekt e fid ik, STeheAt 24
e 1L octhe nimdooyiretopt i, plioso-diedlec e, th verier
Ther ef or e rdde 280, then flow the series connection circuitry
consisting of the second diode 18c, the fourth
resistance 18d, the light emitting element 16a of
the outdoor reception photo—coupler 16 and the zener
"diode 18e and the termination resistance 17
connected in parallel with this series connection
circuitry as is illustrated by an arrow Al during a
half cycle of the commercial A.C. power supply 10.
In this case, the controlling D.C. power supply 21
of the indoor unit 2 does not rise, then the indoor
micro—computer 22 does not rise, so that the
commercial power frequency interruption is not
generated. But, the reception data interruption is
generated for the outdoor micro—computer 14.
Therefore, it is detected that mis-wiring is
generated by the operation of the flowchart
illustrated in Fig. 3. In this case, the fifth
resistance 26b and the termination resistance 17 are
connected in series to the light emitting element
24a of the indoor reception photo—coupler 24, the
fifth resistance 26b, the fourth resistance 18d and
the light emitting element 16a of the outdoor
reception photo—coupler 16 are connected in series

to the light emitting element 24a of the indoor



I ndoor 1 reception waveform beconmes a waveform which is coincident to the
i ndoor 1 transnission waveform and the @®door reception waveform and

i ndoor 2 reception waveform becone waveforms each is coincident to the

i ndoor 1 transm ssion waveform And, the out door unit and indoor unit 2 do

ndoor 2 HE6SMELOH, mﬁ&éfé%@ﬁﬁieﬁf“%é’ sHeERs ore fasadvan tagess.
indbr st aniing. RGTEN J'“??din o 8 %ﬁ‘%é ﬁ%@?@i EW A8 dobghih
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rul e betwd€n Pt qﬁ)es-[}mo e@dd i ndoor unit, therefore the waveforns
illustrated in Flgs (A) through, 7(E) ,are TOt al ways, real i zed.
thi's case, the signal from the indoor unit 2

is not supplied to the outdoor unit 1 so that it is
detected that mis—wiring is realized by the outdoor
unit 1 based upon the time—out after the signal
transmission.
- Fig. 14 is a diagram representing a condition
that the commercial power supply lines 3a is mis—
wired with the commercial power supply line 3b,
signal line 3c is mis—wired with the commercial
power supply line 3a, and the commercial power
supply line 3b is mis—wired with the signal line 3c.
- In Fig. 14, currents flow the controlling D.C.
power supply 21 of the indoor unit 2, then flow the
series connection circuitry consisting of the second
diode 18c, the fourth resistance 18d, the light
emitting element 16a of the outdoor reception photo-
coupler 16 and the termination resistance 17
connected in parallel with this series connection
circuitry so that the reception data interruption is
generated for the outdoor micro—computer 14 as is
illustrated by an arrow Al during a half cycle of
the commercial A.C. power supply 10. Further, a
current flows the termination resistance 17 and the
controlling D.C. power supply 21 of the indoor unit



In this case, turning OFF-ON operation followi ng the transm ssion signal is
carried out so as to transnit data after 4(Be out door transm ssion waveform
turning ON and mai ntaining ON condition for a predetermined tinme period
fromthe OFF condi-tion. The light emtting el enent 23a of the indoor
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Fig. 1. T&uppiyfgmnofomheuamdmor unit 2 rises, the commercial
power frequency interruption is generated_for the
indoor micro—computer 22, accordingly. Therefore,
it is detected that mis—wiring is generated by the
operation of the flowchart illustrated in Fig. 2 and
by the operation of the flowchart illustrated in
Fig. 2. In this case, the commercial A.C. power is
directly applied to the series connection circuitry
consisting of the light emitting element 24a of the
indoor reception photo—coupler 24 and the fifth
resistance 26b. But, a disadvantage is prevented
from occurrence such that the light emitting element
24a of the indoor reception photo—coupler 24 is
destroyed because the fifth resistance 26b is
connected in series to the light emitting element
24a of the indoor reception photo—coupler 24.
Further, the fourth resistance 18d is connected in
series to the light emitting element 16a of the
outdoor reception photo—coupler 16, and the
termination resistance 17 is connected in parallel
with the light emitting element 16a of the outdoor
reception photo—coupler 16, so that a disadvantage
is prevented from occurrence such that the light
emitting element 16a is destroyed.



l'ine waveform and indoor 1 reception waveform becone waveforns each is

coi nci dent to the outdoor transm ssion \/\/aaiz}form And, the indoor unit 1
does not transmit signals, therefore the 1ndoor 1 transm ssion waveformis
mai-ntai ned to be ON condition. After the data transm ssion fromthe
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3c, and ttheedepg cm Feoed vingugl emerstni2Bb obmtite Himdoorecei ving
el ement 16b of the indo receptio ho coupl r 16 is determned o have
t he arrané‘&@ﬁ&tm%hpfw foreoup: 3 é awen when
comuni catiiod commercial A.C. power voltage is directly
applied to the series connection circuitry and when
the light receiving element 23b of the indoor
transmission photo—coupler 23 is turned ON.

As is apparent from the foregoing, judgment
whether or not mis—wiring is realized is carried out
by judging whether or not the commercial power
frequency interruption exists, by judging whether or
not the reception data interruption exists, and by
judging whether or not the transmission output and
the reception input coincident to one another after
turning ON of the transmission port of the outdoor
micro—computer 14. .

Further, mis-wiring protection circuitry or the
like which is necessary only when mis—-wiring is
realized and which has nothing to do with the
operation when normal operation is carried out, so
that the transmission control circuitry having a low
cost and a saved space can be offered. Furthermore,
the apparatus operates safely without giving damage
to the transmission and reception circuitry elements
even when mis-wiring is realized so that the system



| i ne wavef orm and out door reception waveform becone _
33 waveforns each is coincident to the i4’@oor 1 transm ssion waveform
And, the outdoor unit does not transmt signals, therefore the outdoor
transm ssion waveformis maintained to be ON condition. Ms-wred
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through 9(AE) Asprteent easrndoowﬂmmt door rt?ﬁan%mw‘slbwsanﬁ ed in
Fig. 8(A) isre Ilzedsgetween t he outdoor .unit and the fifst |adoor unit,
pguenn
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ﬁf‘ﬁhe 1ndoor unit are in common to one another,

and the transmission and reception can be carried
out from any one of the outdoor unit and indoor unit
in the initial communication condition. Further,
data transmitted from one unit is received by each
unit simultaneously so that the system having high
transmission efficiency and high development
efficiency can be offered.

- In the above embodiment, the positive
temperature characteristic thermister for protecting
against over current is employed as the second
resistance means having a positive temperature
coefficient, but a resistance element made by
combining conductive carbon and polymer such as
polyolefine, fluororesin or the like can be employed
instead the positive temperature characteristic
thermister for protecting against over current.

Fig. 15 is an electric diagram illustrating an
indoor—-outdoor communication device in air
conditioner of another embodiment according to the
present invention.

This air conditioner is different from the air
conditioner illustrated in Fig. 1 in that a damping
resistance 25 is employed instead the positive



are principally same to the ms-wired patterns illustrated in Figs. 8(A)

t hrough 8(E). Even when a nunber of m s-wl3ed i ndoor units is increased,
ms- wired patterns are principally same to the ms-wred patterns
illustrated in Figs. 8(A) t hrough 8(E). Next, operations for cases are
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i ndoor controlligg wer supply 21.i°s
rans Ormer 21a, and ‘an indoor controlling D.C.
power supply circuitry 21c for receiving the
rectification output from the rectification
circuitry 21b and for carrying out smoothing
operation and voltage stabilizing operation or the
like is employed as the power supply 21, and that a
circuitry, device or the like for inputting an input
for detecting abnormal condition from the abnormal
voltage detection circuitry is employed as the
abnormal voltage detection circuitry and the indoor
micro—computer 22. |

Description is made in more detail.

A resistance 21d is connected between the output
terminal of the indoor controlling D.C. power supply
circuitry 21c and an abnormal detection input of the
indoor micro—computer 22, and the abnormal detection
input is connected to the ground via the collector-
emitter terminals of a transistor 2le. A resistance
21f is connected between the base terminal and the
emitter terminal of the transistor 2le, and a zener
diode (abnormal voltage detection means) 21g and a
resistance 21h are connected in series and in this
order between the input terminal of the input
terminal of the indoor controlling D.C. power supply



- shut off fromthe commercial A C power supply 10 so that the operation
power is not supplied to the indoor m crc44orrputer 22. Consequently, the
i ndoor m cro-conputer 22 does not operate. In this case, the current
directly flows the light emtting el enent 24a of the |ndoor reception
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ST 9 gmegeadsehe Skeotiie) ozpouis yheonsist ing of thes
transistor 2le and resistances 21f and 21h, and the
polarity can be determined so as to match the signal
which is to be output.

Fig. 16 is a flowchart useful in understanding
mis—wiring judgment operation of an indoor unit.

In step SP1, the transmission port of the indoor
micro—computer 22 is turned ON (the light receiving
element 23b of the indoor transmission photo—coupler
23 is turned OFF). 1In step SP2, it is judged
whether or not the commercial power frequency
interruption exists. When it is judged that the
commercial power frequency interruption exists, in
step SP3, it is recognized that the connection of
the indoor—outdoor connection lines 3 is abnormal.
In step SP4, it is judged whether or not the
abnormal voltage is detected. When the abnormal
voltage is detected, in step SP5, it is recognized
that the mis-wiring is a mis-wiring (mis-wiring
illustrated in Fig. 11 or Fig. 14) other than
reversing in polarity. In step SP6, the
transmission port of the indoor micro—computer 22 is
turned ON (the light receiving element 23b of the
indoor transmission photo—coupler 23 is turned OFF).
Then, the series of operation is finished.



17 which is connected in parallel with the series connection circuitry
t hrough the controlling D.C. power suppl ¥B1 of the indoor unit 2 as is
illustrated by an arrow Al during a half cycle of the commercial A C. power
supply 10 so that the reception data interruption is generated for the
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operation is finished.

When it is judged in step SP2 that the
commercial power frequency interruption does not
exist, in step SP9, it is recognized that the
connection of the indoor—outdoor connection lines 3
is normal. In step SP10, the operation based upon
the ordinary sequence is carried out.

Description is made in more detail.

When mis—wiring is generated, a current—loop is
realized which certainly passes through the
termination resistance 17. Therefore, a normal
voltage is not generated in the secondary side of
the transformer 2la when the resistance value of the
termination resistance 17 is determined to be
greater than the impedance of the transformer 2la.
When the mis-wiring is realized and when the power
supply (indoor controlling D.C. power supply
circuitry 21c) of the indoor micro—computer 22 is
risen, the voltage in the secondary side of the
transformer 2la can be monitored. Further, the
species of mis—wiring can be detected based upon the
existence/non—-existence of a pulse having the



36 series to the light emtting el enent 24a of the indoor reception

phot o- coupl er 24 and the commerci al power463 supplied to this series
connection circuitry through the controlling D.C. power supply 21,
therefore a disadvantage is prevented fromoccurrence such that the Ilght

tt I t 24a+ s destroyed. Further rth resistance 18
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theSe”eiﬁ’88%"&?&fb“%6ﬁﬁﬁf8?y?2'%hOf%$ﬁe mis-wiring is
realized. Furthermore, operability for dissolving
the mis—wiring is improved and the safe connection
is accelerated by transmitting information
representing the species of the mis—wiring to an
installment operator via a display device or the
like. When the mis-wiring (mis-wiring illustrated
in Fig. 10 or Fig. 13) is realized other than the
mis—wiring which can be detected by the operation of
the flowchart illustrated in Fig. 16, the indoor
controlling D.C. power supply circuitry 21lc of the
indoor unit 2 does not rise so that the
communication circuitry elements are not destroyed
at all. |
Further, when the power supply for the
communication is performed by a D.C. power supply,
the communication speed is greatly improved in
comparison with the conventional system (the system
including a communication circuitry which can
communicate in synchronism with a communication
 speed up to twice baud-rate of the communication
power frequency) so that the system can be realized
which does not give sense of incompatibility in




di ode 26a, the fifth resistance 26b, the light emtting el enment 24a of the
I ndoor reception photo- coupler 24 and tht’]zener di ode 26¢, then flow the

controlling D.C. power supply 21 of the indoor unlt 2 as is illustrated by
an arrow A2 during the other 37 half cycle of
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~judging tEnitpdt fortoneuoutdoor unit 1, the circuitry
arrangement of the outdoor unit 1 and the circuitry
arrangement of the indoor unit 2 can be exchanged
with one another. -

Industrial Applicability

The indoor—outdoor communication device in air
conditioner according to the present invention does
not require circuitry arrangements having nothing to
do with ordinary indoor—outdoor communication
operation such as power switch means, abnormal
voltage detection protection section or the like,
and prevents a disadvantage from occurrence even
when mis-wiring is realized such that the
transmission and reception circuitry components are
destroyed, snapped or the like, by applying the
indoor-outdoor communication device to an air
conditioner in which an indoor unit is connected to
an outdoor unit via three connection lines including
the commercial power supply lines.



whet her they are coincident or not to one another. In this case, the fifth
resi stance 26b is connected in series to48e light em tting diode 24a of

the indoor reception photo-coupler 24, and el ectrici ty | passes “through-the
term nation resistance 17 and this series connection CJM,H,M"’HH“# e a
di sadvantage is prevented from occurrence such that th MIL

el ement 24a of the indoor reception photo-coupler 24 is destr byel.

13 is a dm@migp@%ﬁlﬁq%@t ; §ond| tion that the commercial power suppl y

lines 3a is ms- wre e signal line 3c, signal line 3c is ms-wred
with the comrercial power supplyllne 3b, 38

and the comrer aI ovver S e;3b is ms-wred w.th the cqomrerqi al
power supply Ii 2\ dj(sgﬁy %’dOQ&rGQﬂﬂmﬂn&Ea GRr iGRVad&eddl on
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16a of via three connectlon 1nes (§3 1nclu ing commercial
power supply lines (3a) (3b);
wherein one of the outdoor unit (1) and the
indoor unit (2) includes first control means (14),
first power supply means (11) for supplying power to
the first control means (14), first transmission
photo—coupler (15) and first reception photo—coupler
(16) for transmitting and receiving signal between
the first control means (14) which photo—couplers
are connected between terminals of the commercial
A.C. power supply (10) via a D.C. power supply means
(12) in series with each other, and first resistance
means (17) connected in parallel with the first
reception photo—coupler (16), and
the other of the outdoor unit (1) and the indoor
unit (2) includes second control means (22), second
reception photo—coupler (24) and second transmission
photo—coupler (23) for transmitting and receiving
signal between the second control means (22) which
photo—couplers are connected in parallel with the
first reception photo-coupler (16) via two connection
lines among the three connection lines (3), and
‘second resistance means (25) for suppressing over
current due to mis—wiring which resistance means



the outdoor reception photo-coupler 16 and the zene ’mmﬂmm E
termnation resistance 17 connected in pad@llel wit ﬁm " nectlon
circuitry as is illustrated by an arrow Al during a HRalf cycl®e of ®
comercial A C. power supply 10. In this case, the controlling D.C power
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gener at od R TSHE S SPEOR! ﬁﬁ?ﬁﬁt’@%‘iﬁ%éﬁﬁm? efore, 1t 1o Hetocted that
ms-wiring is @ener Aredimdobercoatadoor of ommeuhicetdon Idevticeedrn
Fig. 3. Inthis ca the fift I stance 26b and the te nation ,
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of the indoor ceptlon p gr 24,
t her ef or e IGAtMdibngyesommercial power supp y lines §B) in
parallel with each other,
wherein the outdoor unit (1) includes outdoor
control means (14), outdoor controlling power supply
means (11) for supplying power to the outdoor
control means (14), outdoor transmission photo—
coupler (15) and outdoor reception photo—coupler
(16) for transmitting and receiving signal between
the outdoor control means (14) which photo—couplers
are connected between terminals of the commercial
A.C. power supply (10) via D.C. power supply means
(12) in series with each other, and first resistance
means (17) connected in parallel with the outdoor
reception photo—coupler (16), and
each indoor unit (2) includes indoor controlling
power supply means (21) connected between terminals
of the commercial A.C. power supply (10) via
commercial power supply lines (3a) (3b), indoor
control means (22) which is supplied power from the
indoor controlling power supply means (21), indoor
reception photo—coupler (24) and indoor transmission
photo—coupler (23) for transmitting and receiving
signal between the indoor control means (22) which
photo—couplers are connected to the outdoor



are prevented ﬂ much that the light emtting el enent 24a of
t he i ndoor recmmummm Ilﬁ pler 24 i §(Pestroyed and that the |ight
emtting el ement 1%a 'of "t h& olit door reception photo-coupler 16 is

dest royed. In this case, the signal fromthe indoor unit 2 is not
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thermister (25) is employed as the second resistance
means (25).

4. - An indoor—outdoor communication device in
air conditioner which comprises an outdoor unit (1)
and an indoor unit (2) connected to the outdoor unit
(1) via three connection lines (3) including
commercial power supply lines (3a) (3b),

wherein one of the outdoor unit (1) and the
indoor unit (2) includes first control means (14),
first controlling power supply means (11) for
supplying power to the first control means (14),
first transmission photo—coupler (15) and first
reception photo—coupler (16) for transmitting and
receiving signal between the first control means
(14) which photo—couplers are connected between
terminals of the commercial A.C. power supply (10)
via a D.C. power supply means (12) in series with
each other, and first resistance means (17)
connected in parallel with the first reception
photo—coupler (16), and

the other of the outdoor unit (1) and the indoor



controlling D.C. power supply 21 of the indoor unit ;"mj l, " m

40 2, and a current flows the third di odg]26a, the f ” I ”H'IZGb

t he Ilght enitting el enent 24a of the indoor reception photo-coupier 24 and
the zener diode 26¢c as is illustrated by an arrow A2 during the other half
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light em whho I@perates based upon the transformed D.C
voltage, second power supply means (21c) connected.
between output terminals of the rectification means
(21b), second control means (22) to which the
transformed D.C. voltage is supplied, second
reception photo—coupler (24) and second transmission
photo—coupler (23) for transmitting and receiving
signal between the second control means (22) which
photo—couplers are connected in parallel with the
first reception photo—coupler (16) via two
connection lines among the three connection lines
(3), and second resistance means (25°) which is
connected in series with the second transmission
photo—coupler (23).
b. An indoor—outdoor communication device in
air conditioner which comprises one outdoor unit (1)
and a plurality of indoor units (2) connected to the
outdoor unit (1) via three connection lines (3)
including commercial power supply lines (3a) (3b) in
parallel with each other,
wherein the outdoor unit (1) includes outdoor
control means (14), outdoor controlling power supply
means (11) for supplying power to the outdoor
control means (14), outdoor transmission photo—
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means (17) connected in paralle w1th the outdoor

reception photo—coupler (16), and

each indoor unit (2) includes a transformer
(21a) connected to terminals of the commercial A.C.
power supply (10) via the commercial power supply
lines (3a) (3b), rectification means (21b) for

‘transforming the output voltage from the transformer

(21a) to a D.C. voltage, abnormal voltage detection
means (21g) which operates based upon the
transformed D.C. voltage, indoor controlling power
supply means (21c) connected between output
terminals of the rectification means (21b), indoor
control means (22) to which the transformed D.C.
voltage is supplied, indoor reception photo—coupler
(24) and indoor transmission photo—coupler (23) for
transmitting and receiving signal between the indoor
control means (22) which photo-couplers are
connected in parallel with the outdoor reception
photo—coupler (16) via two connection lines among
the three connection lines (3), and second
resistance means (25’ ) which is connected in series
with the indoor transmission photo—coupler (23).



whet her or not ms-wiring is realized is carried out by judgi ng whether or
not the comrerci al power frequency interruption exists, by judgi ng whether
or not the reception data interruption exists, and by judgi ng whet her or
not the transm ssion output and the reception input coincident to one

anot her ﬁébg;férn&ng ON of the transm ssion port of the outdoor '
m cr o-co Ly Further, ms-wiring protection circuitry or the like
whi ch is necessary only mhen ms-wiring is realized and whi ch has not hi ng
to do with the operation when nornmal operatign js carried out, so that the
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port aS|DHMﬁlﬁ hmifh eac other, ﬁkereln the outaoor unit
(1) includes an outdoor micro—-computer (14), a
outdoor D.C. power supply (11), an outdoor
transmission photo—coupler (15), an outdoor
reception photo—coupler (16), and a termination
resistance (17)connected in parallel with the
outdoor reception photo—coupler (16), and each
indoor unit (2) includes an indoor D.C. power supply
(21), an indoor micro-computer (22), an indoor
reception photo—coupler (24), an indoor transmission
photo—coupler (23), and a positive temperature
characteristic thermister (25) connected in series
with the indoor transmission photo—coupler (23),
that components having nothing to do with ordinary
indoor—outdoor communication operation are not
required, and a disadvantage such that transmission
and reception circuit components are destroyed or
snapped is prevented from occurrence even when mis—
wiring is realized.



communi cati on operation prograns of the outdoor unit and the indoor unit
are in common to one another, and the transm ssion and reception can be
carried out fromany one of the outdoor unit and indoor unit in the initial
conmmuni cation condition. Further, data transmtted fromone unit is

recei ved by each unit simnultaneously so that the system having high

transm ssion efficiency and hi gh devel opnent efficiency can be offered.

I n the above embodinment, the positive/tgnperature characteristic thermster
for protecting against over current is enployed as the second resistance
means having a positive tenperature coefficient, but a resistance el ement
made by conbi ni ng conductive carbon and pol yner such as pol yol efi ne,
fluororesin or the |ike_can be enployed instead the p05|t|ve tenperature

characteristic therm ster for profecting agal nst—over—ctr+ent . 5
Is an electric diagra |Ilustrat|§g§aﬁ~+ndd§g ouﬁﬂpor Canuﬁi(atlaﬁ Hevilce
in air conditioner of @nother embddi eordiny to‘T@e prggent | .
I nventi on. This aif. co§|d| ti oggr S rent fromé’t;&e aI'E’ condig | onefr
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43 tenperature characteristic therm ster 25, that a power supply including
a transfornmer 12a which is connected its primry w nding between the out put
termnals of the conmercial A C. power supply 10, a rectification circuitry
21b connected between the termnals of the secondary w nding of the
transformer 2la, and an indoor contr@AIibng D. C. power supply circuitry 21c
for receiving the rectification output fromthe rectification circuitry 21b
and for carrying out snoothing operation and voltage stabilizing operation
or the like is enployed as the pomEﬁ}sup l'y 21, and that a circuitry,
device or the like for inputting antihputafor detecting abnormal condition
fromthe abnornmal voltage detection circuitry is enployed as the abnornal
vol tage detection circuitry and the indoor mcro-conmputer 22.

-Description is made in nore detail. A resistance 21d is connected

bet ween the output termnal of the indoor controlling D.C. power supply
circuitry 21c and an abnormal detection input of the indoor m cro-conputer
22, and the abnormal dete or—~ApuUt i s connected to the ground via the

col  ector- emitter te ansi stor 2le. A resistance 21f is
connect ed between the base—te nal and the

transmission output port is turned ON

(photo-coupler is turned OFF) SP1
SP2
judgement of commercial power frequency\EX<;YES
interruption //// SP3
NO ' !
abnormal
—1 connection
normal connection |~ SP5 SP4
_ |
transmission output

T— SP6

normal sequence operation port is turned OFF

(photo-coupler is
turned ON)

END



emtter termnal of the transistor 2le, and a zener diode (abnormal voltage
detection neans) 21g and a resistance 21h are connected in series and in
this order between the input termnal of the input term nal of the indoor
controlling D.C. power supply _ 44 circuitry 21
and the base term nal of the transistor3éf€. Therefore, the transistor 2le,
resi stances 21d, 21f, 21h and the zener de 21g consist the abnornal

vol tage detection nmeans (circuitry). Further, a digital transistor can be
enpl oyed instead the electric circuitry consisting of the transistor 2le
and resistances 21f and 21h, and the polagity can be determined so as to
mat ch the signal which is to be out £.8. Fig. 16 is a flowhart useful

i n understandi ng m s-wiring judgnment operation of an indoor unit. In
step SP1, the transm ssion port of the indoor mcro-conputer 22 is turned
ON (the light receiving el enent 23b of the indoor transm ssion
phot o- coupl er 23 is tur engﬁ y In step SP2, it is judged whether or not
the commercial power fre Interruption exists. Wen it is judged that

t he D

SP8
I

transmission output port is turned OFF abnormal connecti&n
(photo-coupler is turned OFF)

~

™~ SP1

<<:reception data interruption TN\ YES
' X
NO SP2

wait for mis-wiring judgement L sp3

time period of indoor unit

transmission output port is turned ON

(photo-coupler is turned ON) T M

. SP5
<<::transmission output=reception inpu;>K:N0

///
YES

normal connectioni—spg

normal sequence operation T SP7




comerci al power frequency interruption exists, in step SP3, it is

recogni zed that the connection of the indoor-outdoor connection lines 3 is
abnormal . In step SP4, it is judged whedABb or not the abnormal voltage is
detected. When the abnormal voltage is detected, in step SP5, it is

recogni zed that the ms-wiring is a ms-wiring (ms-wiring illustrated in
Fig. 11 or Fig.” 14) other than reversing in polarity. In step SP6, the
transm ssion port of the indoor mcro-conputer 22 is turned ON (the |ight
receiving element 23b of the indoor transm ssion photo-coupler 23 is turned
OFF). ‘Then, the series of operation is finished.

45 When it is judged in stzep SP4 that the abnornmal voltage is not
detected, in step SP7, it is juwdged that the ms-wiring is-a ms-wring
which is reversed in polarity, gnis-mj ing illustrated in Fig. 12). In step
SP8, the transm ssion porjt of} 8he Hndfoy mgrp-ro ‘pter 22 is turned OFF
(the light receiving el enent Zgg'oﬂ tihe; i ndgo ;r 3sm ssi on phot o- coupl er
23 is turned ON). Then, tlhe segigs ioff@peragipni i K:Fini shed. '
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When it is judged in step SP2 that the commercial power frequency
interruption does not exist, in step SP9, it is recognized that the
connection of the indoor-outdoor connégtlifion lines 3 is nornal. In step
SP10, the operation based upon the ordinary sequence is carried out.
Description iis made in nore detail. P”;¥%5n ms-wiring is generated, a
current-loop is realized which certain} ‘passes through the termnination
resi stance 17. Therefore, a nornmal voltage is not generated in the
secondary side of the transforner 2la when the resistance value of the
term nation resistance 17 is determ ned to be greater than the inpedance of
the transforner 2la. \Wien the m S-W ri G@dobrSunfiC@niics€chi AuNRRnt he power
supply (indoor controlling D.C. power supplyncircuitry 21c) of the indoor

m cro-conputer 22 is gis théWW&Ftagec#p [he secohdfr I fle[of] t
transforner 2la can bégngﬁ%tgﬁﬂﬁ$nﬁ —t he specl ms= wirng can be
det ect ed based upon't&e gégstenﬁﬁ&pon-exist- S ay+ig e
46 conmercial power Fequency%anﬂm%he—vekko%e int :

' indporx 1

Fig. 5(C) transmission

. indoor 1 ' r
e s el [ LILILILI

ON

. indoor 2
Fig. 5(B) transmission

indoor 2 - ' :
Fig. 5(F) reception

Fig.6

indoor unit—* indoor unit/outdoor unit communication

ON

i outdoor
Fig. 6(A) transmission

. outdoor '
Fig. 68)  rocorcion EREREREE

ON

. indoor 1
Fig. 60 | anemission OFFI—J I——l I-—] L—l
. indoor 1 l l l l l I I I
Fig. 6(D) reception :

ON

indoor 2
transmission

. indoor 2
Fig. 6(F) reception L—J I-—I I—J I-—I

Fig. 6(E).




secondary side of the transfornmer 2l1la, and the nobst proper protection
operation corresponding to the specieg/¢fp ms-wiring is carried out so as
to protect the conmunication circuitry elenments, because the pul se having

t he commercial power frequency is input to the reception port of the indoor
m cro-conputer 22 when the ms-wiring is realized. Furthernore, operability
for dissolving the ms-wiring is inproved and the safe connection is
accelerated by transmtting information representing the species of the
ms-wiring to an installnment operator via a display device or the |ike.
When the mis-wiring (ms-wiring illustrated in Fig. 10 or Fig. 13) is
realized other than the ms-wiring which can be detected by the operation

of the flowhart illustrated in Fig. 16, the indoor controlling D. C. power
supply circuitry 21c of the indoor unit 2 does not rise so that the
communi cation circuitry elenents are not, destroyed at all. Furt her,

when the power supply for the comunj catjon |is performed by a D.C. power
supply, the conmunicationgspeed s great|ly ijnproved in conparison with the
conventional system (the System|i ncljudi nig a jcomuni cation circuitry which
can comuni cate in synchr@nijsmwith Ja comunii cati on speed up to twce
baud-rate of the comunicé&tijon power| freguency) so that the system can be
realized : :

indoor—outdoor communication data and communication signal line
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whi ch does not give sense of inconpatibility in

47 operation such that the systemoperates with scarce delay foll ow ng the
input froma renote controller (not illustrated). This operation and effect.
cab be realized in all of the rest enbodi nents. When the arrangenent is
enpl oyed in each enbodi nent which arrangenent provides one indoor unit 2
for one outdoor unit 1, the circuitry arrangenent of the outdoor unit 1 and
the circuitry arrangenent of the indoof/ggit 2 can be exchanged with one

another. Industrial Applicability . The i ndoor-outdoor conmuni cation
device in air conditioner according to,fhe present invention does not
require circuitry arrangenents having hichg to do with ordinary

i ndoor - out door communi cati on operation such as power switch means, abnor nal
vol tage detection protection section or the |like, and prevents a :
di sadvant age from occurrence even when m®tdrruping i s igat wded such that the

Fig. 8(A)

outdoor unit indoor unit

outdoor unit indoor unit

outdoor unit indoor urit




transm ssion and reception circuitry conponents are destroyed, snapped or
the like, by applying the indoor-outdoor comuni cation device to an air
conditioner in which an indoor unit is connected to an outdoor unit via
t hree connection lines including the commercial power supply lines.
48 \What is Clained is: 1. @Albndoor - out door communi cation device in
air conditioner which conprises an .outdoor unit (1) and an indoor unit (2)
connected to the outdoor unit v;p'%gr e connection lines (3) including
commerci al power supply lines ( a} b?; wherein one of the outdoor unit
(1) and the indoor unit (2) includes first control neans (14), first power
supply nmeans (11) for supplying power to the first control neans (14),
first transm ssion phot o- coupl @tdodrhhit and friddos inik ecept iiddaorphnt 0- coupl er
(16) for transmitting and pecei ipg si gnal n the_ fgT control means
(14) which photo-coupters \ i{ﬂiﬁ t he commerci al
Fig. 9(Ap) 0

outdoor unit indoor unit indoor unit

outdoor unit

indoor unit indoor unit




A. C. power supply (10) via a D.C. power supply neans (12) in series with
each other, and first resistance neans (17) connected in parallel wth the
first receptlon phot o- coupl er (16), and the other of the outdoor unit.
(1) and the indoor unit (2) includes se@ddf control neans (22), second
recepti on photo-coupler (24) and second transm ssion photo-coupler (23) for
transmtting and receiving signal between the second control neans (22)

whi ch phot o-coupl ers are connected in parallel with the first reception
phot o- coupl er (16) via two connection |ines anong the three connection |ines
(3), and second resistance neans (25) for suppre55|ng over current due to

m s-wiring which resistance neans (25) is
connected in series with the [secaend tranﬁﬁ“sgi o ;ﬁﬁot o-ﬁéupl @_.(23) 2.
An i ndoor - out door conmmuni catilon gevi ce |§ ai f ) e whm@h &npri ses
g :
one outdoor unit (1) and a pluraﬁlty of 8iendoof : coﬁgégteﬁ to the
outdoor unit (1) via three,cdnnegtion |EI§€S (3 -deiyéﬁ)tﬁ@r,@ al power
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wherein the outdoor unit (1) includes outdoor control neans (14), outdoor
controlling power supply neans (11) for supplying power to the eoutdoor
control neans (14), outdoor transm ssion @@ o- coupler (15) and outdoor
recepti on photo-coupler (16) for transmtting and receiving signal between
t he outdoor control neans (14) which photo-couplers are connected between
termnals of the coomercial A C power supply (10) via D.C. power supply
means (12) in series with each other, ‘and first resistance neans (17)
connected in parallel with the out door reception photo-coupler (16), and

each indoor unit (2) inclu means (21)
connected between term nall of t he com¥er< ly (10) via
comerci al power supply |IneSn(3a)(3@) i (22) whichis
suppl i ed power fromthe i nHoora contr %lng oV (21), indoor
reception photo-coupler (24) and |nd§or Bra upl er (23) for
transmtting and rece|V|q9 S|ghal beEMeena means (22)
whi ch photo-couplers are . £opnnected ta@ the: N .
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via two connection |ines anong the

reception photo-coupler (16) in parallel
and second resi stance neans (25) for

t hree connection lines (3),
suppressing over current due to ms-wiring which resistance neans (25) is
connected to the indoor transm ssion photo-coupler (23). 3. An
i ndoor - out door communi cati on device in onditioner as set forth in
claim1l or claim2, wherein a positive]ﬁéﬁﬁgrature characteristic

4. An

therm ster (25) is enployed as the second resistance neans (25).
I ndoor - out door communi cation device in air conditioner which conprises an

outdoor unit (1) and an inFUUr~uﬁ+%-’°\ Pnnnected to t he outdoor unit (1)
via three connection |ines (3T‘|nclu e ot RQWEE &5 ly lines
(3a) (3b), wher ei n one pf téhe outéooro° n|t 8) am@ t& 8 ndoor unit (2)
includes first control neaps §14), Prst C | 1 TNg[p¢ supply means
(11) for supplying power thp tie fird$g cgntrol ans |(14 gvflrst
transm ssion phot o- coupl .er| (18) andsﬁlrstw gon phorbncoupler (16) for
transmitting and receiving si §nal bet wei m ifr “Aconygol reans (14)
whi ch phot o- coupl ers ar & donngct n iq-A he gommercial A C
power supply (10) via a.JC. Bowe ”fy KDl inserigs with each
other, and first resistd@de ngBans— §_§E@) d paradd el |with the first
reception o N 28, | By
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phot o- coupl er (16), and t he other of the outdoor unit (1) and the
' 51 wunit (2) includes a transforner

I ndoor
(21a) connected to termnals of the comrercial A C power supply (10) via

the comercial power supply lines (3a)()lorectification neans (21b) for
transform ng the output voltage fromthe transfornmer (21a) to a D.C
vol t age, abnornal vol tage detection neans (21g) which operates based upon
the transfornmed D.C. voltage, second power supply neans (21c) connected
bet ween output termnals ofsthe rectification neans (21b), second control
means (22) to which the trafsfarmed D.C.__voltage is supplied, second

reception photo-coupl er (24§ fand secondytyansm ssLon photo=Epupher (23) for
. . . . . N A ' o £ [}
transmitting and receiving Eilgnal, bet vve§n_Tst~es§§\d CO#g 18045 Megns (22)
. — . ot ) MY - .
whi ch phot o-coupl ers are cocqgectgd in pgral Re ftherfisrsd reception
phot o- coupl er (16) via two cdnneetion §bnes a Q"tc@e thrg@&onnection'
lines (3), and second resistdgnceg neanss-£25') whieh) cpnﬁ'efﬁ- ed|in series
with the second transnmni ssion |photo-coupler (23 N 3
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5. An indoor-outdoor conmmunication device in air conditioner which

conpri ses one outdoor unit (1) and a plurality of indoor units (2)
connected to the outdoor unit (1) viajgjiige connection lines (3) including
commerci al power supply lines (3a)(3b) in parallel with each other,
wherein the outdoor unit (1) includes outdoor control neans (14), outdoor
controlling power supply neans (11) for supplying power to the outdoor
control neans (14), outdoor transm ssion photo- 52 coupl er (15)

and’ out door reception photo-coupler (16) for transmtting and recerving
si gnal between the outdoorcongrol mgans (14) which—phoetezgedpl ers are
connected between term nal § of§the chriherg ¢C. pp rg%@pp y (10) via
D.C. power supply neans (1p) ifi serig¢gs w eag¥ '“,éﬁ@@if rst
resi stance neans (17) corgectedl in§§gra§(ﬂ f\ish t he ouﬁﬂﬁgr Feception
phot o-coupler (16), and | eath i § or  um knc| udesHa tfansformer
(21a) connected to term rals d;f t he “conpregci .S@Z.érﬁ/erg’suppl y(10) via
t he conmerci al power supﬁ limes (3a (@Q), i ozt means §21b) for
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transform ng the output voltage fromthe transfornmer (21a) to a D.C

vol tage, abnormal voltage detection neans (21g) which operates based upon
the transformed D.C. voltage, indoor controlling power supply neans (21c)
connected between output term nals of wméectlflcatlon means (21b), indoor
control neans (22) to which the transf D.C. voltage is supplied,

i ndoor reception phgto-coupler (24) and indoor transm ssion photo-coupler
(23) for- transmttlﬁg and receiving signal between the indoor control neans
(22) which photo-cogfgl ers are connected in parallel with the gutdoor
recepti on phot o- coug t:,-er (16) via two cqpnnection |ines anong t§1e t hree
connection lines (3}8 and second res;t,«st%nce means (25') whi éh% I s connected
in serices with the g§pdogr—t+ansmi-ssipn !lphn'rn coupl er (23L
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