EP 1 036 995 B1

) oo e I
(19) o European Patent Office

Office européen des brevets (11) EP 1 036 995 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl”: F24F 11/02, F24F 11/00
of the grant of the patent:
14.08.2002 Bulletin 2002/33 (86) International application number:
PCT/JP99/00002

(21) Application number: 99900032.6

N (87) International publication number:
(22) Date of filing: 04.01.1999 WO 99/34152 (08.07.1999 Gazette 1999/27)

(54) INDOOR-OUTDOOR COMMUNICATION DEVICE FOR USE IN AN AIR CONDITIONER
INNEN/AUSSENKOMMUNIKATIONSGERAT FUR EINE KLIMAANLAGE
DISPOSITIF DE COMMUNICATION INTERIEUR-EXTERIEUR POUR UN CONDITIONNEUR D’AIR

(84) Designated Contracting States: * MURAI, Akira, Daikin Industries, Ltd.
ATBECHCYDEDKESFIFRGBGRIEITLILU Sakai-shi, Osaka 591-8022 (JP)
MC NL PT SE
(74) Representative: Priifer, Lutz H., Dipl.-Phys. et al
(30) Priority: 29.12.1997 JP 36796897 PRUFER & PARTNER GbR,
Patentanwailte,
(43) Date of publication of application: Harthauser Strasse 25d
20.09.2000 Bulletin 2000/38 81545 Miinchen (DE)
(73) Proprietor: Daikin Industries, Ltd. (56) References cited:
Osaka-shi, Osaka 530-8323 (JP) JP-A- 4 110 556 JP-A- 6 123 479
JP-A-7 133 950 JP-A-8 035715
(72) Inventors: US-A- 5 642 857
¢ NISHIMURA, Masaya, Daikin Industries Ltd.
Kusatsu-shi, Shiga 525-0044 (JP) « PATENT ABSTRACTS OF JAPAN vol. 018, no.
¢ HISAOKA, Kunitoshi, Daikin Industries Ltd. 469 (M-1666), 31 August 1994 (1994-08-31) -& JP
Kusatsu-shi, Shiga 525-0044 (JP) 06 147616 A (MATSUSHITA ELECTRIC IND CO
* YAMAMOTO, Mitsuhiko, Daikin Industries Ltd. LTD), 27 May 1994 (1994-05-27)

Sakai-shi, Osaka 591-8022 (JP)

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

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 036 995 B1 2

Description
Technical Field

[0001] The presentinvention relates to an indoor-out-
door communication device for use in an air conditioner.
More particularly, the present invention relates to an in-
door-outdoor communication device for use in an 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

[0002] From the past, an air conditioner comprising
an outdoor unit and an indoor unit connected to the out-
door unit via three indoor-outdoor connection lines in-
cluding commercial power supply lines, is proposed.
[0003] In such air conditioner, installation of the out-
door unit, installation of the indoor unit, and wiring of the
three indoor-outdoor connection lines should be per-
formed at the actual spots, therefore mis-wiring may be
realized. When mis-wiring is realized, signal transmis-
sion between the outdoor unit and the indoor unit is not
normally performed, and circuitry elements may be de-
stroyed occasionally. Therefore, detection of mis-wiring
is necessary prior to the usual operation of the air con-
ditioner.

[0004] To satisfy such demands, an arrangement to
turn off a power switch means using a timer means when
indoor-outdoor communication is not realized for a pre-
determined time period (refer to Japanese Patent Laid-
Open Gazette No. Tokukaihei 6-147616), and an ar-
rangement to stop operation of a transmission switch
section of a transmission-reception circuitry section by
providing an abnormal voltage detection protection sec-
tion (refer to Japanese Patent Laid-Open Gazette No.
Tokukaihei 8-271022) are proposed from the past.
[0005] When those arrangement are employed, a dis-
advantage is prevented from occurrence such that an
air conditioner is operated with mis-wiring when mis-wir-
ing is realized.

[0006] When the arrangement disclosed in Tokukai-
hei 6-147616 gazette is employed, the power switch
means is optionally required. The power switch means
should have sufficient voltage-resistance for commer-
cial power voltage, and the power switch means have
nothing to do with normal indoor-outdoor communica-
tion operation. Therefore, it is difficult to suppress the
cost of communication circuitry section. Of course, in-
stallation space for installing the power switch means is
necessary. Therefore, itis difficult to suppress the instal-
lation space of the communication circuitry section.
[0007] When the arrangement disclosed in Tokugan-
hei 8-271022 gazette is employed, the abnormal voltage
detection protection section is optionally required. The
abnormal voltage detection protection section should
have sufficient voltage-resistance for commercial power
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voltage, and the abnormal voltage detection protection
section have nothing to do with normal indoor-outdoor
communication operation. Therefore, it is difficult to sup-
press the cost of communication circuitry section. Of
course, installation space for installing the abnormal
voltage detection protection section is necessary.
Therefore, itis difficult to suppress the installation space
of the communication circuitry section.

[0008] Further, those disadvantages arise in a multi-
ple 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.

[0009] The presentinvention was made in view of the
above problems.

[0010] It is an object of the present invention to offer
an indoor-outdoor communication device in air condi-
tioner which device does not require circuitry arrange-
ment having nothing to do with normal indoor-outdoor
communication operation such as power switch means,
abnormal voltage detection protection section, which
device prevents the elements of the transmission recep-
tion circuitry from destroyment and snapping even when
mis-wiring is realized.

Disclosure of the Invention

[0011] An indoor-outdoor communication device for
use in an 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, a first
transmission photo-coupler and a first reception photo-
coupler for transmitting and receiving signals between
the first control means whose photo-couplers are con-
nected between terminals of a commercial A.C. power
supply via a D.C. power supply means in series with
each other, and a 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, a second reception
photo-coupler and a second transmission photo-coupler
for transmitting and receiving signals between the sec-
ond control means whose photo-couplers are connect-
ed in parallel with the first reception photo-coupler via
two connection lines among the three connection lines,
and a second resistance means for suppressing over
current due to mis-wiring which resistance means is
connected in series with the second transmission photo-
coupler.
[0012] An indoor-outdoor communication device of
claim 2 for use in an air conditioner 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
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each other,

wherein the outdoor unit includes outdoor control
means, outdoor controlling power supply means for sup-
plying power to the outdoor control means, an outdoor
transmission photo-coupler and an outdoor reception
photo-coupler for transmitting and receiving signals be-
tween the outdoor control means whose photo-couplers
are connected between terminals of a commercial A.C.
power supply via D. C. power supply means in series
with each other, and a 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 com-
mercial A.C. power supply via commercial power supply
lines, indoor control means which is supplied power
from the indoor controlling power supply means, an in-
door reception photo-coupler and an indoor transmis-
sion photo-coupler for transmitting and receiving signals
between the indoor control means whose photo-cou-
plers are connected with the outdoor reception photo-
coupler in parallel via two connection lines among the
three connection lines, and a second resistance means
for suppressing over current due to mis-wiring which re-
sistance means is connected to the indoor transmission
photo-coupler.
[0013] The indoor-outdoor communication device of
claim 3 employs a positive temperature characteristic
thermistor as the second resistance means.
[0014] The indoor-outdoor communication device of
claim 4 further includes in the other of the outdoor unit
and the indoor unit of claim 1 a transformer connected
to terminals of the commercial A.C. power supply via the
commercial power supply lines, a rectification means for
transforming the output voltage from the transformer to
a D.C. voltage, an abnormal voltage detection means
which operates based upon the transformed D.C. volt-
age, a second power supply means connected between
output terminals of the rectification means.
[0015] The indoor-outdoor communication device of
claim 5 further includes in

each indoor unit of claim 2 a transformer connect-
ed to terminals of the commercial A.C. power supply via
the commercial power supply lines, a rectification
means for transforming the output voltage from the
transformer to a D.C. voltage, an abnormal voltage de-
tection means which operates based upon the trans-
formed D. C. voltage, an indoor controlling power supply
means connected between output terminals of the rec-
tification means.
[0016] The second resistance means is connected in
series with the indoor transmission photo-coupler.
[0017] When the indoor-outdoor communication de-
vice of claim 1 is employed, and when the air conditioner
is operated with transmitting and receiving signals be-
tween 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

10

15

20

25

30

35

40

45

50

55

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 commer-
cial power supply lines. Communication signal from the
first control means is received by the second reception
photo-coupler via the first transmission photo-coupler,
reception signal of the second reception photo-coupler
is supplied to the second control means so as to control
the other of the outdoor unit and indoor unit. Further,
communication signal from the second control means is
received by the first reception photo-coupler via the sec-
ond 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.

[0018] Further, when the outdoor unit and indoor unit
are disposed and each control means is operated for
performing signal transmission and signal reception be-
tween the outdoor unit and indoor unit just after the con-
nection 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.

[0019] Consequently, destroying and snapping or the
like of transmission and reception circuitry components
due to mis-wiring are prevented from occurrence by for-
cibly 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 determining the power supply for com-
munication to be D.C. power. Increase in cost and in-
crease in installation space are prevented because cir-
cuitry components having nothing to do with normal in-
door-outdoor communication operation such as power
switch means, abnormal voltage detection protection
section are not required at all.

[0020] When the indoor-outdoor communication de-
vice of claim 2 is employed, and when the air conditioner
is operated with transmitting and receiving signal be-
tween 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 in-
door control means so as to control the indoor unit. Fur-
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ther, communication signal from the indoor control
means is received by the outdoor reception photo-cou-
pler via the indoor transmission photo-coupler, the re-
ception 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.

[0021] 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 trans-
mission 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 connec-
tion lines are connected normally.

[0022] Consequently, destroying and snapping or the
like of transmission and reception circuitry components
due to mis-wiring are prevented from occurrence by for-
cibly 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 determining the power supply for com-
munication to be D. C. power. Increase in cost and in-
crease in installation space are prevented because cir-
cuitry components having nothing to do with normal in-
door-outdoor communication operation such as power
switch means, abnormal voltage detection protection
section are not required at all.

[0023] When the indoor-outdoor communication de-
vice of claim 3 is employed, current suppressing effect
under mis-wiring condition is improved and the opera-
tion and effect which are similar to those of claim 1 or
claim 2 are realized because the device employs a pos-
itive temperature characteristic thermistor as the sec-
ond resistance means.

[0024] When the indoor-outdoor communication de-
vice of claim 4 is employed, and when the air conditioner
is operated with transmitting and receiving signal be-
tween 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 pow-
er supply lines and the transformer.

Communication signal from the first control means is re-
ceived by the second reception photo-coupler of the oth-
er of the outdoor unit and indoor unit via the first trans-
mission photo-coupler, reception signal of the second
reception photo-coupler is supplied to the second con-
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trol means so as to control the other of the outdoor unit
and indoor unit. Further, communication signal 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 re-
ception signal of the first reception photo-coupler is sup-
plied to the first control means so as to perform moni-
toring or the like of the other of the outdoor unit and in-
door unit.

[0025] Further, when the outdoor unit and indoor unit
are disposed and each control means is operated for
performing signal transmission and signal reception be-
tween the outdoor unit and indoor unit just after the con-
nection 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 a current loop passing
through the first resistance means. Therefore, species
of mis-wiring is recognized by detecting the above con-
dition using the abnormal voltage detection means.
[0026] Consequently, destroying and snapping or the
like of transmission and reception circuitry components
due to mis-wiring are prevented from occurrence by for-
cibly 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 determining the power supply for com-
munication to be D.C. power. Increase in cost and in-
crease in installation space are prevented because cir-
cuitry components having nothing to do with normal in-
door-outdoor communication operation such as power
switch means, abnormal voltage detection protection
section are not required at all.

[0027] When the indoor-outdoor communication de-
vice of claim 5 is employed, and when the air conditioner
is operated with transmitting and receiving signal be-
tween 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 in-
door control means so as to control the indoor unit. Fur-
ther, communication signal from the indoor control
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means is received by the outdoor reception photo-cou-
pler via the indoor transmission photo-coupler, the re-
ception 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.

[0028] 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 trans-
mission 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 connec-
tion lines are connected normally.

[0029] Consequently, destroying and snapping or the
like of transmission and reception circuitry components
due to mis-wiring are prevented from occurrence by for-
cibly 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 determining the power supply for com-
munication to be D.C. power. Increase in cost and in-
crease in installation space are prevented because cir-
cuitry components having nothing to do with normal in-
door-outdoor communication operation such as power
switch means, abnormal voltage detection protection
section are not required at all.

Brief Description of the Drawings
[0030]

Figure 1 is an electric diagram illustrating an indoor-
outdoor communication device for use in an condi-
tioner 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 dia-
grams useful in understanding a mis-wiring judg-
ment 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;

Figures 6(A) through 6(F) are waveform diagrams
useful in understanding communication from the in-
door unit 1 to the outdoor unitand indoor unit 2 when
mis-wiring is not realized;

Figures 7(A) through 7(E) are waveform diagrams
useful in understanding communication data be-
tween the outdoor unit and indoor unit and commu-
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nication signal line operation;

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

Figures 9(AA) through 9(AE) are diagrams useful in
understanding mis-wiring patterns when the out-
door 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 3¢ 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 3c, 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 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 sup-
ply line 3a, and the commercial power supply line
3b is mis-wired with the signal line 3c;

Figure 15 is an electric diagram illustrating an in-
door-outdoor communication device for use in an
air conditioner of another embodiment; and

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

Best Mode for Carrying Out the Invention

[0031] Hereinafter, referring to the attached drawings,
we explain the indoor-outdoor communication device for
use in an air conditioner of embodiments according to
the present invention in detail.

[0032] Fig. 1 is an electric diagram illustrating an in-
door-outdoor communication device for use in an air
conditioner of an embodiment according to the present
invention.

[0033] 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 con-
nection lines 3 in parallel with each other.

[0034] The outdoor unit 1 includes a half-wave recti-
fication D.C. power supply circuitry (D.C. power supply
means) 12 connected between terminals of a commer-
cial A.C. power supply 10, an outdoor controlling D.C.
power supply 11 as an outdoor controlling power supply
means connected between terminals of the commercial
A.C. power supply 10, an outdoor micro-computer 14 as
a outdoor control means, an outdoor transmission pho-
to-coupler 15 connected to a transmission port of the
outdoor micro-computer 14, an outdoor reception pho-
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to-coupler 16 connected to a reception port of the out-
door micro-computer 14, and a termination resistance
17 as afirst resistance means connected in parallel with
the outdoor reception photo-coupler 16. The termination
resistance 17 is a resistance for determining an imped-
ance of a communication line to be a constant imped-
ance 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.

[0035] And, a light reception element 15b of the out-
door 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 el-
ement 15b of the outdoor transmission photo-coupler
15), a second diode 18c, a fourth resistance 18d (a re-
sistance having a resistance value for limiting a current
so as to prevent destroyment of a light emitting element
16a of the outdoor reception photo-coupler 16 when
mis-wiring is realized and for performing communication
using the light reception element 16a of the outdoor re-
ception photo-coupler 16), the light emitting element
16a of the outdoor reception photo-coupler 16, and a
Zener diode 18e are connected in series, and this series
connection circuitry is connected in parallel with a rec-
tification 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 ter-
minal of the transistor 15¢ and the transmission port of
the outdoor micro-computer 14. Further, a reference nu-
meral 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 out-
door 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 re-
sistance 16¢, and a connection point of an emitter ter-
minal of the light receiving element 16b and the resist-
ance 16¢ is connected to the reception port of the out-
door micro-computer 14.

[0036] Further, adigital transistor can be employed in-
stead the electric circuitry consisting of the transistor
15¢, and the resistances 15d and 15e, and the porality
can be determined to suit a signal which is intended to
be output.

[0037] 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
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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 sec-
ond diode 18c.

[0038] The indoor unit2 includes a control D.C. power
supply 21 as a indoor controlling power supply means
connected between the pair of commercial power sup-
ply 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 in-
door micro-computer 22, an indoor reception photo-cou-
pler 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 coef-
ficient which thermister 25 is connected in series with a
collector terminal of a photo-transistor 23b of the indoor
transmission photo-coupler 23.

[0039] A third diode 263, a fifth resistance 26b (a re-
sistance having a resistance value for limiting a current
so as to prevent destroyment of a light emitting element
24a of the indoor reception photo-coupler 24 when mis-
wiring is realized and for performing communication us-
ing the light emitting element 24a of the indoor reception
photo-coupler 24), the light emitting element 24a of the
indoor reception photo-coupler 24 and a zener diode
26¢ are connected in series, and this series connection
circuitry is connected in parallel with the termination re-
sistance 17 via the commercial power supply line 3b and
the communication signal line 3c.

[0040] Further, the series connection circuitry consist-
ing 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 in-
door reception photo-coupler 24 and the zener diode
26c¢. Furthermore, a cathode terminal of the light emit-
ting element 23a of the indoor transmission photo-cou-
pler 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 termi-
nal 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 via a
resistance 23f. A reference numeral 23g represents a
pull-up resistance connected to the transmission port of
the indoor micro-computer 22.

[0041] An emitter terminal of a light reception element
24b of the indoor reception photo-coupler 24 is connect-
ed to the ground via a resistance 24c, and a connection
point of the emitter terminal of the light reception ele-
ment 24b and the resistance 24c is connected to the
reception port of the indoor micro-computer 22.

[0042] 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
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determined to suit a signal which is intended to be out-
put. 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.

[0043] Fig. 2 is a flowchart useful in understanding
mis-wiring judgment operation of the indoor unit.
[0044] Instep SP1, the transmission port of the indoor
micro-computer 22 is turned ON (the light receiving el-
ement 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 the indoor-outdoor connection lines 3 is
abnormal. In step SP4, the transmission port of the in-
door micro-computer 22 is turned OFF (the light receiv-
ing element 23b of the indoor transmission photo-cou-
pler 23 is turned ON). Then, the series of operation is
finished.

[0045] 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 connec-
tion of the indoor-outdoor connection lines 3 is normal.
In step SP6, an operation based upon the normal se-
quence is carried out.

[0046] Fig. 3 is a flowchart useful in understanding
mis-wiring judgment operation of the outdoor unit.
[0047] In step SP1, the transmission port of the out-
door micro-computer 14 is turned OFF (the light receiv-
ing element 15b of the outdoor transmission photo-cou-
pler 15 is turned OFF). In step SP2, itis 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-out-
door 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 car-
ried out till a mis-wiring judgment time period of the in-
door unit 2 has passed. In step SP4, the transmission
port of the outdoor micro-computer 14 is turned ON (the
light receiving element 15b of the outdoor transmission
photo-coupler 15 is turned ON). In step SP5, it is judged
whether or not a transmission output and a reception
input are equal to one another. When it is judged that
the transmission output and the reception input are not
equal to one another, the operationin step SP8 is carried
out. On the contrary, when it is judged that the transmis-
sion output and the reception input are not equal to one
another in step SP5, in step SPG, 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.

[0048] Figs. 4(A) through 4(F) are signal waveform di-
agrams useful in understanding a mis-wiring judgment
timing when the power is turned ON.
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[0049] 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).

[0050] And, during a first time period after the reset
operation {interruption 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 time period Wait in Fig. 4(C)}, the waiting op-
eration in step SP3 of the flowchart illustrated in Fig. 3
is carried out. During following third time period {input-
output coincidence judgment time period in Fig. 4(C)},
the input-output coincidence judgment operation in step
SP5 of the flowchart illustrated in Fig.3 is carried out so
that it is judged whether or not the connection of the in-
door-outdoor connection lines 3 is normal.

[0051] 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.

[0052] Description is made in more detail.

[0053] Afterthe poweristurned ON, the light receiving
element 15b of the outdoor transmission photo-coupler
15 managing the generation of the outdoor unit trans-
mission signal is turned OFF. When the outdoor unit re-
ception 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 el-
ements are protected when mis-wired condition is real-
ized.

[0054] When the reception circuitry of the indoor unit
detects pulses having a commercial power frequency
based upon the input of the reception circuitry, the light
receiving element 23b of the indoor transmission photo-
coupler 23 is turned ON which operation is reverse to
the operation of the light receiving element 15b of the
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 volt-
age 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
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positive temperature characteristic thermistor 25 for
protecting against over current is connected in series to
the light receiving element 23b of the indoor transmis-
sion 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 dam-
age even when the commercial power supply lines be-
come short circuit condition. Therefore, the resistance
value of the positive temperature characteristic ther-
mister 25 rapidly increases due to the self-heating there-
of when the commercial power supply lines become
short circuit condition. As a result, the short circuit cur-
rent is suppressed so as to protect the light receiving
element 23b of the indoor transmission photo-coupler
23.

[0055] Further, the automatic reset is possible so that
the communication circuitry is protected prior to destroy-
ment by employing the arrangement in which the micro-
computer can be self-reset using a watchdog-timer even
when the micro-computer runs away due to mis-wiring.
[0056] Figs. 5(A) through 5(F) are waveform dia-
grams 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(D), 5(E) and 5(F) rep-
resent an outdoor transmission waveform, outdoor re-
ception waveform, indoor 1 transmission waveform, in-
door 1 reception waveform, indoor 2 transmission wave-
form 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.
[0057] In this case, turning OFF-ON operation follow-
ing the transmission signal is carried out after the out-
door transmission waveform turning ON and maintain-
ing ON condition for a predetermined time period from
the OFF condition. The light emitting element 15a of the
outdoor transmission photocoupler 15 is controlled by
the electric circuitry consisting of the transistor 15¢, and
resistances 15d and 15e, and a reception signal output-
ting terminal from the light receiving element 16b of the
outdoor reception photo-coupler 16 and a reception sig-
nal outputting terminal from the light receiving element
24b of the indoor reception photo-coupler 24 are deter-
mined to have the arrangements which are illustrated in
Fig. 1. Therefore, the outdoor reception waveform be-
comes 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 transmis-
sion waveform. And, the indoor unit 1 and indoor unit 2
do not transmit signals, therefore the indoor 1 transmis-
sion waveform and indoor 2 transmission waveform are
maintained to be ON condition.

[0058] Figs. 6(A) through 6(F) are waveform dia-
grams of an example useful in understanding commu-
nication from the indoor unit 1 to the outdoor unit and
indoor unit 2 when mis-wiring is not realized. Figs. 6(A),
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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 commu-
nication waveforms are determined based upon the
communication rule between outdoor unit and indoor
unit, therefore the waveforms illustrated in Figs. 6(A)
through 6(F) are not always realized.

[0059] In this case, turning OFF-ON operation follow-
ing the transmission signal is carried out after the indoor
1 transmission waveform maintaining ON condition for
a predetermined time period. The light emitting element
23a of the indoor transmission photo-coupler 23 is con-
trolled by the electric circuitry consisting of the transistor
23c, and resistances 23d and 23e, and a reception sig-
nal outputting terminal from the light receiving element
16b of the outdoor reception photo-coupler 16 and a re-
ception signal outputting terminal from the light receiv-
ing 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 re-
ception waveform and indoor 2 reception waveform be-
come waveforms each is coincident to the indoor 1
transmission waveform. And, the outdoor unit and in-
door unit 2 do not transmit signals, therefore the outdoor
transmission waveform and indoor 2 transmission
waveform are maintained to be ON condition.

[0060] Figs. 7(A) through 7(E) are waveform dia-
grams of an example useful in understanding commu-
nication data between the outdoor unit and indoor unit
and communication signal line operation. Figs. 7(A), 7
(B), 7(C), 7(D) and 7(E) represent an outdoor transmis-
sion waveform, outdoor reception waveform, communi-
cation line waveform, indoor 1 transmission waveform
and indoor 1 reception waveform, respectively. But, ac-
tual communication waveforms are determined based
upon the communication rule between outdoor unit and
indoor unit, therefore the waveforms illustrated in Figs.
7(A) through 7(E) are not always realized.

[0061] In this case, turning OFF-ON operation follow-
ing the transmission signal is carried out so as to trans-
mit data after the outdoor transmission waveform turn-
ing ON and maintaining ON condition for a predeter-
mined time period from the OFF condition. The light
emitting element 23a of the indoor transmission photo-
coupler 23 is controlled by the electric circuitry consist-
ing 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 re-
ception waveform becomes a waveform which is coin-
cident to the outdoor transmission waveform, conse-
quently the transmission data can be monitored. Of
course, this data is supplied to the indoor unit 1 via the
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signal line 3¢, and the reception signal outputting termi-
nal from the light receiving element 24b of the indoor
reception photo-coupler 24 is determined to have the
arrangements which is illustrated in Fig. 1. Therefore,
the communication line waveform and indoor 1 recep-
tion waveform become waveforms each is coincident to
the outdoor transmission waveform. And, the indoor unit
1 does not transmit signals, therefore the indoor 1 trans-
mission waveform is maintained to be ON condition.
[0062] After the data transmission from the outdoor
unitto the indoor unit 1 has carried out in the above man-
ner, 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 transmis-
sion waveform, consequently the transmission data can
be monitored. Of course, this data is supplied to the out-
door 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 out-
door reception waveform become waveforms each is
coincident to the indoor 1 transmission waveform. And,
the outdoor unit does not transmit signals, therefore the
outdoor transmission waveform is maintained to be ON
condition.

[0063] Mis-wired patterns are illustrated in Figs. 8(A)
through 8(E) 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.

[0064] Figs. 9(AA) through 9(AE) represent cases in
which mis-wired pattern illustrated in Fig. 8(A) is real-
ized 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 pat-
terns illustrated in Figs. 9(AA) through 9(AE) are princi-
pally 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 princi-
pally same to the mis-wired patterns illustrated in Figs.
8(A) through 8(E).

[0065] Next, operations for cases are described in de-
tail by referring to Figs. 10 through 14, the cases corre-
sponding to the mis-wired patterns illustrated in Figs. 8
(A) through 8(E), respectively.
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[0066] Fig. 10 is a diagram representing a condition
that the commercial power supply line 3a and the signal
line 3c are mis-wired.

[0067] In Fig. 10, the third diode 26a, the fifth resist-
ance 26b, the light emitting element 24a of the indoor
reception photo-coupler 24 and the zener diode 26¢ 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 A1 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.
[0068] 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.

[0069] Fig. 11 is a diagram representing a condition
that the commercial power supply line 3b and the signal
line 3c are mis-wired.

[0070] In Fig. 11, currents flow the series connection
circuitry consisting of the second diode 18c, the fourth
resistance 18d, the light emitting element 16a of the out-
door reception photo-coupler 16 and the zener diode
18e and the termination resistance 17 which is connect-
ed in parallel with the series connection circuitry through
the controlling D.C. power supply 21 of the indoor unit
2 as is illustrated by an arrow A1 during a half cycle of
the commercial A.C. power supply 10 so that the recep-
tion 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 se-
ries connection circuitry consisting of the third diode
264a, the fifth resistance 26b, the light emitting element
24a of the indoor reception photo-coupler 24 and the
zener diode 26¢ and the termination resistance 17 which
is connected in parallel with the series connection cir-
cuitry, 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-com-
puter 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 series to the light emitting element 24a
of the indoor reception photo-coupler 24 and the com-
mercial power is supplied to this series connection cir-
cuitry through the controlling D.C. power supply 21,
therefore a disadvantage is prevented from occurrence
such that the light emitting element 24a is destroyed.
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Further, the fourth resistance 18d is connected in series
to the light emitting element 16a of the outdoor reception
photo-coupler 16, the termination resistance 17 is con-
nected in parallel with the light emitting element 16a of
the outdoor reception photo-coupler 16, and the com-
mercial power is supplied to those circuits through the
controlling D.C. power supply 21, therefore a disadvan-
tage is prevented from occurrence such that the light
emitting element 16a is destroyed.

[0071] Fig. 12 is a diagram representing a condition
that the commercial power supply lines 3a and 3b are
mis-wired.

[0072] 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 A1 during a half cycle of the commercial A.
C. power supply 10. Further, currents flow the termina-
tion diode 17 and the series connection circuitry consist-
ing 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 con-
trolling D.C. power supply 21 of the indoor unit 2 as is
illustrated by an arrow A2 during the other half cycle of
the commercial A.C. power supply 10. In this case, both
terminals of the commercial A.C. power supply 10 are
connected to the controlling D.C. power supply 21 of the
indoor unit 2 in an exchanged condition so that the con-
trolling D.C. power supply 21 operates normally and the
indoor micro-computer 22 operates normally. As a re-
sult, electricity passes through the light emitting 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 detect-
ed 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 judg-
ing 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.

[0073] 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 3c is mis-wired with
the commercial power supply line 3b, and the commer-
cial power supply line 3b is mis-wired with the commer-
cial power supply line 3a.

[0074] In Fig. 13, currents flow the series connection
circuitry consisting of the third diode 26a, the fifth resist-
ance 26b, the light emitting element 24a of the indoor
reception photo-diode 24 and the zener diode 26c¢, then
flow the series connection circuitry consisting of the sec-
ond diode 18c, the fourth resistance 18d, the light emit-
ting element 16a of the outdoor reception photo-coupler
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16 and the zener diode 18e and the termination resist-
ance 17 connected in parallel with this series connection
circuitry as is illustrated by an arrow A1 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 in-
terruption 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 emit-
ting 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 recep-
tion photo-coupler 16 are connected in series to the light
emitting element 24a of the indoor reception photo-cou-
pler 24, therefore disadvantages are prevented from oc-
currence such that the light emitting element 24a of the
indoor reception photo-coupler 24 is destroyed and that
the light emitting element 16a of the outdoor reception
photo-coupler 16 is destroyed.

[0075] In this 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.

[0076] 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.

[0077] 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 ter-
mination resistance 17 connected in parallel with this se-
ries connection circuitry so that the reception data inter-
ruption is generated for the outdoor micro-computer 14
as is illustrated by an arrow A1 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 2, and a current
flows the third diode 26a, the fifth resistance 26b, the
light emitting element 24a of the indoor reception photo-
coupler 24 and the zener diode 26¢ as is illustrated by
an arrow A2 during the other half cycle of the commer-
cial A.C. power supply 10, so that the controlling D.C.
power supply 21 of the indoor unit 2 rises, the commer-
cial power frequency interruption is generated for the in-
door micro-computer 22, accordingly. Therefore, itis de-
tected 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 com-
mercial A.C. power is directly applied to the series con-
nection circuitry consisting of the light emitting element
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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 termi-
nation resistance 17 is connected in parallel with the
light emitting element 16a of the outdoor reception pho-
to-coupler 16, so that a disadvantage is prevented from
occurrence such that the light emitting element 16a is
destroyed.

[0078] Of course in any one of Figs. 10 through 14,
the positive temperature characteristic thermister 25 for
protecting against over current is connected in series to
the light receiving element 23b of the indoor reception
photo-coupler 23. Therefore, a disadvantage is prevent-
ed from occurrence such that the light receiving element
23b of the indoor reception photo-coupler 23 is de-
stroyed even when the commercial A.C. power voltage
is directly applied to the series connection circuitry and
when the light receiving element 23b of the indoor trans-
mission photo-coupler 23 is turned ON.

[0079] 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 recep-
tion data interruption exists, and by judging whether or
not the transmission output and the reception input co-
incident to one another after turning ON of the transmis-
sion port of the outdoor micro-computer 14.

[0080] 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 re-
alized so that the system can be offered which is not
required exchanging of a base-board and which is su-
perior in maintaining.

[0081] As to the indoor-outdoor transmission and re-
ception data patterns, the transmission data appears on
the reception port as it is, so that communication oper-
ation programs of the outdoor unit and the indoor 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 condi-
tion. Further, data transmitted from one unit is received
by each unit simultaneously so that the system having
high transmission efficiency and high development effi-
ciency can be offered.

[0082] Inthe above embodiment, the positive temper-
ature characteristic thermister for protecting against
over current is employed as the second resistance
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means having a positive temperature coefficient, but a
resistance element made by combining conductive car-
bon and polymer such as polyolefine, fluororesin or the
like can be employed instead the positive temperature
characteristic thermister for protecting against over cur-
rent.

[0083] Fig. 15 is an electric diagram illustrating an in-
door-outdoor communication device for use in an air
conditioner of another embodiment according to the
present invention.

[0084] This air conditioner is different from the air con-
ditioner illustrated in Fig. 1 in that a damping resistance
25' is employed instead the positive temperature char-
acteristic thermister 25, that a power supply including a
transformer 12a which is connected its primary winding
between the output terminals of the commercial A.C.
power supply 10, a rectification circuitry 21b connected
between the terminals of the secondary winding of the
transformer 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.
[0085] Description is made in more detail.

[0086] A resistance 21d is connected between the
output terminal of the indoor controlling D.C. power sup-
ply circuitry 21¢c and an abnormal detection input of the
indoor micro-computer 22, and the abnormal detection
inputis connected to the ground via the collector-emitter
terminals of a transistor 21e. A resistance 21f is con-
nected between the base terminal and the emitter ter-
minal of the transistor 21e, 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 circuitry 21 and the base terminal of the
transistor 21e. Therefore, the transistor 21e, resistanc-
es 21d, 21f, 21h and the zener diode 21g consist the
abnormal voltage detection means (circuitry). Further, a
digital transistor can be employed instead the electric
circuitry consisting of the transistor 21e and resistances
21f and 21h, and the polarity can be determined so as
to match the signal which is to be output.

[0087] Fig. 16 is a flowchart useful in understanding
mis-wiring judgment operation of an indoor unit.
[0088] Instep SP1, the transmission port of the indoor
micro-computer 22 is turned ON (the light receiving el-
ement 23b of the indoor transmission photo-coupler 23
is turned OFF). In 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
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abnormal voltage is detected. When the abnormal volt-
age 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.

[0089] Whenitisjudged instep SP4 thatthe abnormal
voltage is not detected, in step SP7, it is judged that the
mis-wiring is a mis-wiring which is reversed in polarity
(mis-wiring illustrated in Fig. 12). In step SP8, the trans-
mission port of the indoor micro-computer 22 is turned
OFF (the light receiving element 23b of the indoor trans-
mission photo-coupler 23 is turned ON). Then, the se-
ries of operation is finished.

[0090] Whenitisjudged in step SP2 that the commer-
cial 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.

[0091] Description is made in more detail.

[0092] When mis-wiring is generated, a current-loop
is realized which certainly passes through the termina-
tion resistance 17. Therefore, a normal voltage is not
generated in the secondary side of the transformer 21a
when the resistance value of the termination resistance
17 is determined to be greater than the impedance of
the transformer 21a. When the mis-wiring is realized
and when the power supply (indoor controlling D.C.
power supply circuitry 21c) of the indoor micro-computer
22isrisen, the voltage in the secondary side of the trans-
former 21a can be monitored. Further, the species of
mis-wiring can be detected based upon the existence/
non-existence of a pulse having the commercial power
frequency and the voltage in the secondary side of the
transformer 21a, and the most proper protection opera-
tion corresponding to the species of mis-wiring is carried
out so as to protect the communication circuitry ele-
ments, because the pulse having the commercial power
frequency is input to the reception port of the indoor mi-
cro-computer 22 when the mis-wiring is realized. Fur-
thermore, operability for dissolving the mis-wiring is im-
proved and the safe connection is accelerated by trans-
mitting 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 21¢ of the indoor unit 2 does not rise so
that the communication circuitry elements are not de-
stroyed at all.

[0093] Further, when the power supply for the com-
munication is performed by a D.C. power supply, the
communication speed is greatly improved in compari-
son with the conventional system (the system including
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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 operation such that the sys-
tem operates with scarce delay following the input from
a remote controller (not illustrated). This operation and
effect cab be realized in all of the rest embodiments.
[0094] When the arrangement is employed in each
embodiment which arrangement provides one indoor
unit 2 for one outdoor 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

[0095] The indoor-outdoor communication device for
use in an air conditioner according to the present inven-
tion does not require circuitry arrangements having
nothing to do with ordinary indoor-outdoor communica-
tion operation such as power switch means, abnormal
voltage detection protection section or the like, and pre-
vents a disadvantage from occurrence even when mis-
wiring is realized such that the transmission and recep-
tion circuitry components are destroyed, snapped or the
like, by applying the indoor-outdoor communication de-
vice to an air conditioner in which an indoor unit is con-
nected to an outdoor unit via three connection lines in-
cluding the commercial power supply lines.

Claims

1. Anindoor-outdoor communication device for use in
an air conditioner which comprises an outdoor unit
(1) and an indoor unit (2) connected to the outdoor
unit via three connection lines (3) including com-
mercial 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), a first transmission photo-
coupler (15) and a first reception photo-coupler (16)
for transmitting and receiving signals between the
first control means (14) whose photo-couplers are
connected between terminals of a commercial A.C.
power supply (10) via a D. C. power supply means
(12) in series with each other, and a first resistance
means (17) connected in parallel with the first re-
ception photo-coupler (16), and

the other of the outdoor unit (1) and the indoor
unit (2) includes second control means (22), a sec-
ond reception photo-coupler (24) and a second
transmission photo-coupler (23) for transmitting
and receiving signals between the second control
means (22) whose photo-couplers are connected in
parallel with the first reception photo-coupler(16)
via two connection lines among the three connec-
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tion lines (3), and a second resistance means (25
or 25") for suppressing over current due to mis-wir-
ing which resistance means (25 or 25') is connected
in series with the second transmission photo-cou-
pler (23).

An indoor-outdoor communication device for use in
an 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 sup-
ply means (11) for supplying power to the outdoor
control means (14), an outdoor transmission photo-
coupler (15) and an outdoor reception photo-cou-
pler (16) for transmitting and receiving signals be-
tween the outdoor control means (14) whose photo-
couplers are connected between terminals of a
commercial A. C. power supply (10) via D. C. power
supply means (12) in series with each other, and a
first resistance means (17) connected in parallel
with the outdoor reception photo-coupler (16), and

each indoor unit (2) includes indoor control-
ling 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), an in-
door reception photo-coupler (24) and an indoor
transmission photo-coupler (23) for transmitting
and receiving signals between the indoor control
means (22) whose photo-couplers are connected
to the outdoor reception photo-coupler (16) in par-
allel via two connection lines among the three con-
nection lines (3), and a second resistance means
(25 or 25') for suppressing over current due to mis-
wiring which resistance means (25 or 25') is con-
nected to the indoor transmission photo-coupler
(23).

An indoor-outdoor communication device as set
forth in claim 1 or claim 2, wherein a positive tem-
perature characteristic thermister (25) is employed
as the second resistance means (25).

An indoor-outdoor communication device accord-
ing to claim 1,

wherein the other of the outdoor unit (1) and
the indoor unit (2) includes a transformer (21a) con-
nected to terminals of the commercial A.C. power
supply (10) via the commercial power supply lines
(3a) (3b), a rectification means (21b) for transform-
ing the output voltage from the transformer (21a) to
a D.C. voltage, an abnormal voltage detection
means (21g) which operates based upon the trans-
formed D.C. voltage, a second power supply means
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(21c) connected between output terminals of the
rectification means (21b).

An indoor-outdoor communication device accord-
ing to claim 2,

wherein each indoor unit (2) includes a trans-
former (21a) connected to terminals of the commer-
cial A.C. power supply (10) via the commercial pow-
er supply lines (3a)(3b), a rectification means (21b)
for transforming the output voltage from the trans-
former (21a) to a D.C. voltage, an abnormal voltage
detection means (21g) which operates based upon
the transformed D.C. voltage, an indoor controlling
power supply means (21c) connected between out-
put terminals of the rectification means (21b); the
second resistance means (25') is connected in se-
ries with the indoor transmission photo-coupler
(23).

An indoor-outdoor communication device as set
forth in claim 4 or 5, wherein a clamping resistance
(25") is employed as the second resistance means
(25").

Patentanspriiche

1.

Innen-AuRenkommunikationseinrichtung zur Be-
nutzung in einer Klimaanlage, die eine Aullenein-
heit (1) und eine Inneneinheit (2), die mit der Au-
Reneinheit Gber drei Verbindungsleitungen (3) ein-
schlieRlich kommerzieller Stromversorgungsleitun-
gen (3a, 3b) verbunden ist, aufweist;

worin eine von der AuReneinheit (1) und der
Inneneinheit (2) aufweist ein erstes Steuermittel
(14), ein erstes Stromversorgungsmittel (11) zum
Liefern von Strom zu dem ersten Steuermittel (14),
einen ersten Sendephotokuppler (15) und einen er-
sten Empfangsphotokuppler (16) zum Senden und
Empfangen von Signalen zwischen dem ersten
Steuermittel (14), dessen Photokuppler zwischen
Anschliussen einer kommerziellen Wechselstrom-
versorgung (10) Uber ein Gleichstromversorgungs-
mittel (12) in Reihe miteinander geschaltet sind,
und ein erstes Widerstandsmittel (17), das parallel
zu dem ersten Empfangsphotokuppler (16) ge-
schaltet ist, und

die andere von der AuReneinheit (1) und der
Inneneinheit (2) aufweist ein zweites Steuermittel
(22), einen zweiten Empfangsphotokuppler (24)
und einen zweiten Sendephotokuppler (23) zum
Senden und Empfangen von Signalen zwischen
dem zweiten Steuermittel (22), dessen Photokupp-
ler parallel zu dem ersten Empfangsphotokuppler
(16) Uber zwei Verbindungsleitungen aus den drei
Verbindungsleitungen (3) geschaltet sind, und

ein zweites Widerstandsmittel (25 oder 25')
zum Unterdrilkken von Uberstrom aufgrund von
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Fehlverdrahtung, wobei das Widerstandsmittel (25
oder 25" in Reihe mit dem zweiten Sendephoto-
kuppler (23) geschaltet ist.

Innen-AuRenkommunikationseinrichtung zur Be-
nutzung in einer Klimaanlage, die eine AulRenein-
heit (1) und eine Mehrzahl von Inneneinheiten (2),
die mit der AuReneinheit (1) Uber drei Verbindungs-
leitungen (3) einschlielich kommerzieller Strom-
versorgungsleitungen (3a, 3b) parallel zueinander
verbunden. sind, aufweist;

worin die AuRReneinheit (1) aufweist ein Au-
Rensteuermittel (14), ein AulRensteuerstromversor-
gungsmittel (11) zum Liefern von Strom zu dem Au-
Rensteuermittel (14), einen Auflensendephoto-
kuppler (15) und einen Aulenempfangsphotokupp-
ler (16) zum Senden und Empfangen von Signalen
zwischen dem AuBensteuermittel (14), dessen
Photokuppler zwischen Anschliissen einer kom-
merziellen Wechselstromversorgung (10) Gber ein
Gleichstromversorgungsmittel (12) in Reihe mitein-
ander geschaltet sind, und ein erstes Widerstands-
mittel (17), das parallel zu dem AuRenempfangs-
photokuppler (16) geschaltet ist, und

jede der Inneneinheiten (2) aufweist ein In-
nensteuerstromversorgungsmittel (21), das zwi-
schen Anschlissen der kommerziellen Wechsel-
stromversorgung (10) Uber kommerzielle Stromver-
sorgungsleitungen (3a, 3b) verbunden ist, ein In-
nensteuermittel (22), das mit Strom von dem Innen-
steuerstromversorgungsmittel (21) beliefert wird,
einen Innenempfangsphotokuppler (24) und einen
Innensendephotokuppler (23) zum Senden und
Empfangen von Signalen zwischen dem Innensteu-
ermittel (22), dessen Photokuppler mit dem AulRen-
empfangsphotokuppler (16) parallel Gber zwei Ver-
bindungsleitungen aus den drei Verbindungsleitun-
gen (3) geschaltet sind, und ein zweites Wider-
stansdmittel (25 oder 25') zum Unterdriicken von
Uberstrom aufgrund von Fehlverdrahtung, wobei
das Widerstandsmittel (25 oder 25') mit dem Innen-
sendephotokuppler (23) verbunden ist.

Innen-AuRenkommunikationseinrichtung nach An-
spruch 1 oder Anspruch 2,

worin ein Thermistor positiver Temperatur-
charakteristik als das zweite Widerstandsmittel (25)
verwendet wird.

Innen-AuRenkommunikationseinrichtung nach An-
spruch 1,

worin die andere der AuReneinheit (1) und der
Inneneinheit (2) aufweist einen Transformator
(21a), der mit den Anschliissen der kommerziellen
Wechselstromversorgung (10) Gber die kommerzi-
ellen Stromversorgungsleitungen (3a, 3b) verbun-
den ist, ein Gleichrichtungsmittel (21b) zum Trans-
formieren der Ausgangsspannung von dem Trans-
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formator (21a) in eine Gleichspannung, ein An-
omalspannungserfassungsmittel (21g), das auf der
Grundlage der transformierten Gleichspannung ta-
tig ist, ein zweites Stromversorgungsmittel (21c),
das zwischen die Ausgangsanschliisse des Gleich-
richtungsmittels (21b) geschaltet ist.

Innen-AuRenkommunikationseinrichtung nach An-
spruch 2,

worin jede Inneneinheit (2) aufweist einen
Transformator (21a), der mit Anschliissen der kom-
merziellen Wechselstromversorgung (10) Uber die
kommerziellen Stromversorgungsleitungen (3a,
3b) verbunden ist, ein Gleichrichtungsmittel (21b)
zum Transformieren der Ausgangsspannung von
dem Transformator (21a) in eine Gleichspannung,
ein Anomalspannungserfassungsmittel (21g), das
auf der Grundlage der transformierten Gleichspan-
nung tétig ist, ein Innensteuerstromversorgungs-
mittel (21c), das zwischen die Ausgangsanschlis-
se des Gleichrichtungsmittels (21b) geschaltet ist;
und

wobei das zweite Widerstandsmittel (25') in
Reihe mit dem Innensendephotokuppler (23) ge-
schaltet ist.

Innen-AuRenkommunikationseinrichtung nach An-
spruch 4 oder 5, bei dem ein Dampfungswiderstand
(25') als das zweite Widerstandsmittel (25'") verwen-
det wird.

Revendications

Dispositif de communication intérieure et extérieure
destiné a étre utilisé dans un climatiseur qui com-
prend une unité extérieure (1) et une unité intérieure
(2) reliée a l'unité extérieure par l'intermédiaire de
trois canalisations de jonction (3) comprenant des
lignes commerciales d'alimentation électrique (3a)
(3b);

dans lequel I'une parmi l'unité extérieure (1)
et l'unité intérieure (2) comprend des premiers
moyens de commande (14), des premiers moyens
d'alimentation électrique (11) destinés a alimenter
en énergie les premiers moyens de commande
(14), un premier photo-coupleur de transmission
(15), un premier photo-coupleur de réception (16)
destinés a transmettre et a recevoir des signaux en-
tre les premiers moyens de commande (14), les-
quels photo-coupleurs sont reliés entre des bornes
d'une alimentation en courant alternatif (10) par I'in-
termédiaire de moyens d'alimentation en courant
continu (12) montés en série les uns avec les
autres, et des premiers moyens de résistance (17)
reliés en paralléle au premier photo-coupleur de ré-
ception (16), et

dans lequel I'autre parmi 'unité extérieure (1)
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et l'unité intérieure (2) comprend des deuxiémes
moyens de commande (22), un deuxiéme photo-
coupleur de réception (24) et un deuxiéme photo-
coupleur de transmission (23) destinés a transmet-
tre et a recevoir des signaux entre les deuxiemes
moyens de commande (22), lesquels photo-cou-
pleurs sont reliés en paralléle au premier photo-
coupleur de réception (16) par l'intermédiaire de
deux canalisations de jonction parmi les trois cana-
lisations de jonction (3), et des deuxiemes moyens
de résistance (25 ou 25') destinés a supprimer le
surplus de courant provenant d'un mauvais raccor-
dement, lesquels moyens de résistance sont reliés
en série au deuxiéme photo-coupleur de transmis-
sion (23).

Dispositif de communication intérieure et extérieure
destiné a étre utilisé dans un climatiseur qui com-
prend une unité extérieure (1) et une pluralité d'uni-
tésintérieures (2) reliées a I'unité extérieure par I'in-
termédiaire de trois canalisations de jonction (3)
comprenant des lignes commerciales d'alimenta-
tion électrique (3a) (3b) montées en parallele les
unes aux autres ;

dans lequel I'unité extérieure (1) comprend
des moyens extérieurs de commande (14), des
moyens extérieurs de commande d'alimentation
électrique (11) destinés a alimenter en énergie les
moyens extérieurs de commande (14), un photo-
coupleur extérieur de transmission (15), un photo-
coupleur extérieur de réception (16) destinés a
transmettre et a recevoir des signaux entre les
moyens extérieurs de commande (14), lesquels
photo-coupleurs sont reliés entre des bornes d'une
alimentation en courant alternatif (10) par I'intermé-
diaire de moyens d'alimentation en courant continu
(12) montés en série les uns avec les autres, et des
premiers moyens de résistance (17) reliés en pa-
rallele au premier photo-coupleur de réception (16),
et

dans lequel chaque unité intérieure (2) com-
prend des moyens intérieurs de commande d'ali-
mentation électrique (21) reliés entre des bornes
d'une alimentation en courant alternatif (10) par I'in-
termédiaire de lignes commerciales d'alimentation
électrique (3a) (3b), des moyens intérieurs de com-
mande (22) qui sont alimentés en énergie a partir
des moyens intérieurs de commande d'alimentation
électrique (21), un photo-coupleur intérieur de ré-
ception (24) et un photo-coupleur intérieur de trans-
mission (23) destinés a transmettre et a recevoir
des signaux entre les moyens intérieurs de com-
mande (22), lesquels photo-coupleurs sont reliés
en paralléle au photo-coupleur extérieur de récep-
tion (16) par l'intermédiaire de deux canalisations
de jonction parmi les trois canalisations de jonction
(3), et des deuxiémes moyens de résistance (25 ou
25") destinés a supprimer le surplus de courant pro-
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venant d'un mauvais raccordement, lesquels
moyens de résistance sont reliés en série au
deuxiéme photo-coupleur de transmission (23).

Dispositif de communication intérieure et extérieure
selon la revendication 1 ou 2, dans lequel une ther-
mistance de caractéristique thermique positive (25)
est employé comme deuxiémes moyens de résis-
tance (25).

Dispositif de communication intérieure et extérieure
selon la revendication 1, dans lequel l'autre unité
extérieure (1) et I'autre unité intérieure (2) compren-
nent un transformateur (21a) relié aux bornes d'une
alimentation en courant alternatif (10) par l'intermé-
diaire de lignes commerciales d'alimentation élec-
trique (3a) (3b), des moyens de redressement (21b)
destinés a transformer la tension de sortie du trans-
formateur (21a) en une tension continue, des
moyens de détection de tension anormale (21g) qui
fonctionnent en se basant sur la tension continue
transformée, des deuxiemes moyens d'alimenta-
tion électrique (21c) reliés entre les bornes de sortie
des moyens de redressement (21b).

Dispositif de communication intérieure et extérieure
selon la revendication 2 dans lequel chaque unité
intérieure (2) comprend un transformateur (21a) re-
lié aux bornes d'une alimentation en courant alter-
natif (10) par l'intermédiaire de lignes commerciales
d'alimentation électrique (3a) (3b), des moyens de
redressement (21b) destinés a transformer la ten-
sion de sortie a partir du transformateur (21a) en
une tension continue, des moyens intérieurs de
commande d'alimentation électrique (21c) reliés
entre les bornes de sortie des moyens de redres-
sement (21b), des deuxiemes moyens de résistan-
ce (25') qui sont reliés en série au photo-coupleur
intérieur de transmission (23).

Dispositif de communication intérieure et extérieure
selon la revendication 4 ou 5 dans lequel une résis-
tance d'amortissement (25') est utilisée en tant que
deuxiéme moyen de résistance (25').
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Fig. 2
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Fig.3
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Fig. 5
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Fig. 8
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Fig. 9
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