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SPECIFICATION
SIGNAL TRANSMISSION/RECEPTION DEVICE OF AIR CONDITIONER

[Technical Field]

This invention relates to ‘a signal
transmission/reception device of an air conditioner and
particularly relates to improvements of the signal
transmission/reception devige capable of operation control
between a thermal-source-side control.unit and a user-side
control unit and capable of centralized control through a
centralized control unit.

) [Background Art]

As an example of conventional air conditioners, there
is a technique as disclosed in Japanese Patent Application-
Laid~-Open Gazette No. 59-210249, in which an outdoor unit is
connected to an indoor unit through refrigerant piping and
an outdoor control unit for controlling the outdoor unit is
connected to an indoor control unit for controlling the indoor
unit through a group communication path. The outdoor control
unit and the indoor control unit form one control group in
which various kinds of.control signals such as an operating
signal and a mode signal are transmitted and received.

The control group includes a centralized controller for
subjecting the outdoor control unit and the indoor control
unit to centralized control. The centralized controller is
connected to the outdoor control unit through a centralized

communication path so as to be capable of transmission and
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reception of a centralized control sighal therebetween.

| A centralized control signal transmitted from the
centralized controller is received by a microcomputer of the
outdoor control unit so that the outdoor unit is controlled
according to the received centralized control signal. Further,
the centralized control signal is transmitted from the
microcomputer to the indoér control unit so that the indoor
unit is controlled according to the centralized control signal.
In this way, the oﬁtdoor control unit and the indoor control
unit are subjected to systematic centralized control.

~Problems to be solved-

There is a case that a plurality of control groups
above-mentioned a;:e arranged and the entire air conditioning
system composed of the plurality of control groups is
subjected to centralized control through a single centralized
controller. This case requires a plurality of centralized
cqmmunication paths for individual connection between the
centralized controller and each of the outdoor units of the
control groups, which complicates the interconnection of the
entire signal transmission/reception system thereby causing
the inconvenience of inte:_:‘connef:tibn work. In addition, the
risk of incurring an improper interconnection becomes high.

If such an improper interconnection occurs, normal
communicating operation cannot be run. 'The.refore, the above
interconnection layout has a problem of lowering the
reliability of tﬁe entire signal transmission/reception
system.

To cope with this, there is a proposed signal
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transmission/reception system shown in Fig. 9. This signal
transmission/reception system is so composed that control
units (¢,e,..., d,d,...) respectively provided in outdoor
units (a,a,...) and indoor units (b,b,...) and a centralized
controller (e) are connected in series through a single
communication -path (f). According to this signal
transmission/reception system, the communication path (f)
connecting the control units (¢,¢,..., d4d,d,...) and the
centralized controller (e) can be reduced in interconnection
length and the interconnection layout can be simplified.

In the above-mentioned signal transmission/reception
system of the air conditioner, however, when a short circuit
or a break occursﬁ at a part of the communication path (f),
communication dannot be esfablished at the part. This results
in a communication failure between each of the control units
(c,e,..., d,d,...) and the centralized controller (e),
thereby putting the entire signal transmission/reception
system out of fﬁnqtion.

The present invention has been made in view of the
foregoing problems. An aspect of the present invention has
its object of implementing- a centralized control of a
plurality of control groups through a single centralized
control unit without complicating the interconnection of the
entire signal transmission/reception system of an air
conditioner.

Another aspect of the present invention has its object
of avoiding the entire signal transmission/reception system

from being out of function in the case that a part of a
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communication path falls into a communication failﬁre,
thereby sécuring_ the reliability of the signal
transmission/reception system.
[Disclosure of Invention]

-Summary of the Invention-

In the present invention, a plurality of control groups
(8A, BB, ...) in each of which a thermal-source-side control
unit (5) is connected to a user-side controi unit (6) are

provided. The thermal-source-side control units (5, 5, ...)

of the control groups (8A, BB, ...) are connected to a

centralized communication path (10) and group communication
paths (7) respectively provided in the control groups (83,
8B, ...) are connééted to the centralized communication path
(10) , thereby forming a single signai transmission/reception
network (NW). Furthef, the signal transmission/reception
network (NW) is connected to a centralized control unit (9).

As a result, centralized control through the centralizéd
control unit (9) can be implemented and interconnection can
be simplified.

Further, when the thermal-source-side control unit (5)
receives a signal which should be transmitted and received
only in any one of different control groups (8A, 8B, ...),
it detects an improper interconnection.

Furthermoi'e, the group communication path (7) and the
centralized control pa_th (10) are interruptably conducted

therebetween, which enables signal transmission and reception

in the normal conti‘ol groups (BA, BB, ...).

—Features of the Invention-
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More specifically, as shown in Fig. 1, a solution taken
in a feature of claim 1 of the invention comprises a plurality
of control groups (8A, éB, ...) in each of which a
thermal-source-side control unit (5) for controlling a
thermal~source-side unit (3) and a user-side control unit (6)
for controlling a user-side unit (4) are connected to each
other through a éroup communication path (7) so as to be
capable of signal transmission and reception therebetween.

The thermal-source~side control units (5,5,...) of the
control groups (8A, 8B, ...) are connected to a centralized
communication path (10) sé thaﬁ the .'thermal—source—side
control units (5,5, ...) are connected to each other to
implement signal ) transmission and reception through the
centralized communication path (10), and the respective group
communication paths (7) are connected at the respective
thermal~-source—-side control units {(5,5,...) to the
centralized communication path (10) , thereby forming a single
signal transmission/reception network (NW).

| In addition, the signal transmission/reception network
(NW) is connected to a centralized control unit (9) for
subjecting the thermal-source-side units (3,3,...) and the
user-side units (4,4,...) to centralized control.

As shown in Fig. 1, a solution taken in a feature of claim
2 of the invention is so composed that in the feature of claim
1 of the invention, communication path interrupting means (28)
is provided for bringing conduction and interruption between
the group communication path (7) and the centralized

communication path (10).
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As showﬁ in Fig. 1, a solution taken in a feature of claim
3 of the invention is so composed that in the feature of claim
2 of the invention, the communication path interrupting means
(28) executes interruption between the group communication
path (7) and the centralized communication path (10) when
signal transmission and reception are made only between the
thermal-source-side control unit (5) and the user-side
control unit (6) in the same control group (8A, 8B, ...).

As shown in Fig. 1, a solution taken in a feature of claim
4 of the invention is so composed that in the feature of claim
3 of the invention, the thermal-source-side con‘l_:rbl unit (5)
includes improper interconnection recognizing means (31) for
outputting an imp‘roper interconnection detecting signal to
the group communication path:(7) when receiving a signal to
be transmitted afxd received only between the thermal-.
source~side control unit (5) and the user-side control unii_:
(6) which both belong in any one of the other control groups
(8A, 8B, ...).

As shown in Fig. 2, a solution taken in a feature of claim
5 of the invention is so composed that in the feature of claim
2 of the invention, the centralized control unit (9) is
connected to the centralized comuniéation path (10),
communication condition judging means (32) is provided for
judging the communication condition of the - group
communication p_ath (7), and communication path break
instructing means (33) is provided for receiving an output
of the communication condition Jjudging means (32) and

instructing the communication path interrupting means (28),
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when at least one 6f the group communication paths (7) falls
int6 a communication failure, to execute interruptién between
the group communication path (7) in communication failure and
the centralized communication path (10).

As_ Shown in Fig. 2, a solution taken in a feature of cléim
6 of the invention is so composed that in the feature of claim
2 of the invention, the centralized control unit (9) is
connected to the centralized communication path (10),
communication con’ditioh judging means (32) is provided for
judging the communication condition of the centralized
communication path (10), and communication 'path break
instructing means (33) is provided for receiving an output
of the communica;tion condition judging means (32) and
instrudting the communication path interrupting means (28),
when the centralized communication path (10) falls into a
communication failure, to execute interruption between each
of all the group communication paths (7,7,...) and the
centralized communication path (10).

As shown in Fig. 2, a solution taken in a feature of claim
7 of the invention is so composed that in the feature of claim
2 of the invention, the centralized control unit (9) is
connected to the 'centrallized communication path (10),
communication condition judging means (32) is provided for
judging both the communication conditions of the group
communication path (7) and the centralized communication path
(10) , and communication path bi‘eak instructing means (33) is
provided for receiving an output of the communication

condition judging means (32), instructing the communication
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path interrupting means (28),.when at least one of the groﬁp
communication paths (7) falls into a communication failure,
to execute interruption between the group communication path
(7) in communication failure and the ' centralized
communication path (10), and instructing the communication
path interrupting means (28), when the centralized
communication path (10) falls into a communication failure,
to execute interruption between each of all the group
communication paths (7,7,...) and ~ the céntralized
communication path (10).

A solution taken in a feature of claim 8 of the invention
is so composed that in the feature of any one of claims 2 to
7 of the invention, the communicai_:ion path interrupting means
(28) is composed of relays (28a, 28b) .

A solution taken in a feature of claim 9 of the invention

is so composed that in the feature of claim 8 of the invention,

" the centralized communication path (10) is composed of two

signal lines (10a, 10b) for transmitting signals and the
relays (28a, 28b) execute concurrent conduction or
interruption of both the signal lines (10a, 10b).

-Operations-

In the above feature of claim 1 of the invention, a
control signal is transmitted and received between the
therﬁal—éource—side control unit (5) and ﬁhe user-side
control unit (6) through the group communication path (7) at
the time of air conditioning operation. According to the
control signal, the thermal-source-side units (3,3,...) and

the user-side units (4,4,...) are each controlled.
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Further, the thermal-source-side units (3,3,...) and
the user-side units (4,4,...) are each subjected to

centralized control in accordance with a centralized control

-signal transmitted from the centralized control unit (9)

through the signal transmission/reception network (NW).

Since the centralized control signal is transmitted to
the user-side control unit (6) through the signal
transmission/reception network (NW), there is no need for
providing a plurality of centralized communication paths
which connect the centralized control unit (8) to the
individual control groups (8a, 8B, ...). In other words,
interconnection capable'_ of cenfralized control can be
impleménted_in a s\im'ple manher of connecting the centralized
control unit (9) to the group communication path (7) or the
centralized communication path (10). This simplifies
interconnection as the entire signal transmission/reception
system.

Furthermore, since the plurality of group communication
paths (7) and the centralized communication path (10) form
a single signal transmission/reception network (NW), the
connection point of the centralized control unit (9) is
subjected to no constraint (See broken lines in Fig. 1).

In the features of claims 2 and 3 of the ihvention, the
communication path .interrupting means (28) acts to execute
conduction and interruption between the thermal-source-side
control unit (5) and the centralized communication path (10).
In the case of setting addresses to the thermal-source-side

control units (5,5,...) and the user-side control units
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(6,6,...) 'resp'ectively at the time of installation, the group
communication path (7) can be connected to or disconnected
from the ceﬁtralized communication path (10) by the
communication path interrupting means (28). _As a result,
address setting can be made to each of the the.rmal—source-side
control units (5,5,...) and each of thé corresponding
user-side control units (6,6, ...), by selecting the
corresponding unit capable. of signal tfansmiséion and
reception among the thermal-source-side control units
(5,5,...) and the user-side control units (6,6, ...).

Accordingly, there is no need for manual address setting
to each of the thermal-source-side control units (5,5,...)
and each of the usér—side control units (6,6,...) and address
setting can be made through signal transmission and reception
between each of the thermal-source-side control units
(5,5,...) and corresponding one of the user-side control units
(6,6,...).

In the feature of claim 4 of the irivention, an improper
interconnection is detected with the use of action of the
communication path interrupting means (28). In detail, when
signal transmission and reception are made only between the
thermal-source-side control unit (5) and the user-side
control unit (6) in each of the control groups (82, 8B, ...),
the communication path interrupting means (28) of the control
group (8A, 8B, ...) in signal transmission and reception is
interrupted so as to provide no signal to the other control
groups (8A, 8B, ...). In spite of this, if a signal is

transmitted to the other control groups (8A, 8B, ...), the
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improper inter.connection recognizing means (31.) 'of the
thermal-source-side control unit (5) having received the
Signal reco'gnizes an improper interconnection and outputs an.
improper interconnection .detecting signal to the group
communication path (7) of its own group. Thereby, the improper
interconnection can be securely detected.

In the feature of claim 5 of the invention, when at least
one of the group ‘communication paths (7) falls into a
communication failure, the communication path break
instructing means (33) causes the communication path
interrupting means (28) to execute interruption between the
group communication path (7) falling into a communication
failure and the .centralized communication path (10).

In the feature of claim 6 of the invention, wﬁen the
centralized communication path {(10) falls into é.
communication failure, the communication path break
instructing means (33)- causes the communication path

intetrupting means (28) to interrupt the centralized

communication path (10) located between each of all the group

communication paths '(7,'7, ...) and the centralized control
unit (9).

In the feature of claim 7 of the invention, when either
one of the group communication path (7) and the centralized
communication path (10) falls into a communication failure,
the communication path break instructing means (33) brings
the communication path interrupting means (28) into an

interrupting state.

Through the above actions, communication is kept on the
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normal group communication path (7) or. the normal centralized
communication path (10) so that normal control groups (B8A,
8B, ...) are continuously operated. As a result, it can be
prevented that the entire signal transmission/reception
system becomes out of function.

In the feature of claim 8 of the invention, since the
communication path interrupting means (28) is relays (28a,
28b), only one pair of interfaces are required as the
connection parts of the thermal-~source-side control unit (5)
to the centralized communication path (10), which Simplifies
the configuration. Power loss at the time of power on of the
reiays (28a, 28b) is reduced and the configuration is
difficult to suffer disturbance due to noise.

In the feature of claim 9 of the invention, signal
transmission through the centralized communication path (10)
is made by control signals transmitted on two signal lines
{(10a, 10b). Wlien the centralized communication path (10) is
iﬁterrupted by the communication path interrupting means (28),
the relays (28a, 28b) are openéd in synchronismwith each other.
Accordingly, the balance between both the signal lines (10a,
10b) is kept thereby securing the reliability of the signal
transmission/reception system.

~-Effects of the Invention-

According to the feature of claim 1 of the invention,
since the thermal-source-side control units .(5,5, ...) of the
control groups (8A, 8B, ...) are connected to the centralized
communication path (10) and the group communication paths (7)

of the control groups (8A, 8B, ...) are connected to the
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centralized communication path (10) thereby forﬁing a single
signal transmission/reception network (NW), interconnection.
capable of centralized control can be implemented in a simple
manner of connecting the centralized control ﬁnit (9) to the
signal transmission/reception network (NW) .

As a result, when the plufality of control groups (8a,
8B, ...) are subjected to centralized control through one
éentralized control unit (9), there is no need for a plﬁrality
of centralized communication paths which connect the
centralized control unit (9) to the individual control groups
(8A, BB, ...) as in the conventional case. Accordingly,
interconnection in the signal transmission/reception system
can be simplified' thereby facilitating the interconnection
work.

Further, f.he éimplified interconnection reduces the
risk of incurring an improper in_terconnection thereby
increasing the reliabilitf of the signal transmission/
reception system. In other words, according to the present
invention, the plurality of control groups (8A, 8B, ...) can
be subjected to centralized control through one centralized
control unit (9) without complicating the interconnection.

Furthermore, since a éingle signal transmission/
reception network (NW) is formed in such a manner as to conduct
the plurality of group communication paths (7) and the
centralized communication path (10), the connection point of
the centralized control unit (9) is subjected to no constraint.
As a result, the freedom of installation position of the

centralized control unit (9) can be increased and the
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connecting work of the centralized control unit (9) can be
simplified. |

According to the features of claims 2 and 3 of the
invention, since the communication path interrupting means
(28) is provided between the thermal-source-side control unit
(5) and the centralized communication path (10), the group
communication path ('7'.) can be connected to or disconnected
from the centralized communication path (10) by the
communication path interrﬁpting means (28) when addresses are
set to thé thermal—source—sidé control units (5,5,...) and
the user-side control units (6,6,...) respectively. As a
result, address setting can be made to each of the
thermal—source—sihe control units (5,5,...) and each of the
user-side control wunits (6,6, ...), by selecting the
corresponding unit capable of transmission and reception
among the thermal-source-side control units (5,5,...) and the
user-side control units (6,6, ...).

Accordingly, there is no need for manual address setting
by an operator to each of the thermal-source-side control
units (5,5,...) and each of the user-side control units
(6,6,...) as in the conventional case. |

Further, since address setting can be automatically made

| through signal transmission and reception between each of the

thermal-source~side control units (5,5,...) and
corresponding one of the user-side control units (6,6,...),
auto-address setting as commonly called can be implemented.
This enables ease address setting with accuracy in a short

time.
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According to the feature of claim 4 of the invention,
when a signal to be transmitted and received only in each of
the control groups (8A, BB, ...) is received by the
thermal-source-side control unit (5) of any one of the other
cqntroi groups (8A, 8B, ...), the thermal-source-side control
unit (5) recognizes an improper interconnection thereby
detecting the improper interconnection with accuracy. This
further increases reliability.

According to the features of claims 5 and 7, when the
group communication path (7) falls into a communication
failure, interruption 1is provided between the group
communication pa_f.h (7) falling into a communication failure
and the centralized communication path (10) . According to the
features of claims 6 and 7, when the centralized communication
path (10) falls into a communication failure, interruption
is provided between each of all the group communication paths
(7,7,...) and the centralized communication path (10).
Accordingly, communication can be kept ‘on the normal group
communication path {(7) or the ndmal centralized
communication path (10).

As a result, since the normal control groups (8A, 8B, ...)
can be continuously operated, it.can be prevented that the
entire signal transmission/reception system becomes out of.
function, and risk dispersion as commonly called caﬁ be

realized. This largely insures the reliability of the signal

‘transmission/reception system.

According to the feature of claim 8 of the invention,

since the communication path interrupting means (28) is
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composed of relays (28a, 28b), only one pair of interfaces
are required as the connection parts of the thermal-
source-side control unit (5) to the centralized communi’cation.
path (10), which simplifies the configuration. Further, power
loss at the time of power on of the relays (28a; 28b) can be
reduced and the 'configuration is difficult to suffer
disturbance dﬁe to noise.

According to the feature of claim 9 of the invention,'
since the centralized communication path (10) is composed of
two signal lines (10a, 10b) and the respective relays (28a,
28b) are provided on the respective signal lines (10a, 10b)
So as to open and close in synchronism with each other, the
balance between.béth the signal lines (10a, 10b) can be kept
thereby securing the reliability of the signal
transmission/reception system.

[Brief Description of the Drawings]

Fig. 1 is a block diagram showing a feature of the present
invention.

Fig. 2is a biock diagram showing another feature of the
present invention.

Fig. 3 is a diagram showing a signal
transmission/reception systemof an air conditioner according
to Embodiment 1 of the present invention.

Fig. 4 is block circuit diagram of an outdoor control
unit.

Fig. 5 is a diagram showing a system for illustration
of address setting.-

Fig. 6 is a diagram showing a system for illustration
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of improper interdénnection detection.

Fig. 7 is a diagram showing a signal transmission control
system of an air conditioner according to Embodiment 2 of the
invention.

Fig. 8 is a coqtrol flow chart showing an operation at
the time of communication failure.

Fig. 9 is a diagram showing a conventional signal
transmissiﬁn/reception system of an air conditioner.

[Best Mode for Carrying Out the Invention]

Detailed description is made next about embodiments of
the present invention with reference to ﬁhe drawings.

-Embodiment 1-

Fig. 3 shows\a signal transmission/reception system of
an air conditioner (1) of an embodiment according to claims
1 to 4, 8 and 9 of-the invention. The air conditioner (1)
includes a plurality of refrigerant ¢irculation groups (24,
2B, 2C, 2D)}. In Fig. 3, the air conditioner (1) is composed
of four refrigerant circulation groups (2A, 2B, 2C, 2D). The
foui‘ refrigerant circulation groups (2A, 2B, 2C, 2D) are each
composed.so that four indoor units (4,4,...) are connected
in parallel to a single outdoor unit (3) through unshown
refrigerant piping.

The outdoor unit (3) is a thermal-source~side unit which
includes an unshown outdoor motor-operated expansion valve
and an unshown outdoor heat exchanger having a compressor,
a four-way selector valve and a fan. The indoér unit (4) is
a user-side unit which includes an unshown indoor motor-

operated expansion valve and an unshown indoor heat exchanger
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having a fan. The refrigerant circulation Igroups (2A, 2B, 2C,
2D) are each composed so that the direction of refrigerant
flow is reversible between a cooling operation mode and a
heating operation mode.

'The outdoor unit (3) includes an outdoor control unit
(5) as a thermal-source-side control unit, while the indoor
unit (4) includes an indoor control unit (6) as a user-side
control unit. The control units (5,6,6,...) included in the
same refrigerant circulation group (2A, 2B, 2C, 2D) are
connected to each other through a group commuﬁication path
(7) so as to be capable of transmission and recéption .of
control signals among them, so that four control groups (8A,
8B, 8C, 8D) of the control units are formed in correspondence
with the refrigerant circulation groups (2A, 2B, 2C, 2D). In
other words, one refrigeralnt circulation group (2A, 2B, 2C,
2D) forms one control group (8A, 8B, 8C, 8D) and air
conditioning is controlled in each contrél group (BA, 8B, 8C,
8D) .

The outdoor céntrol units (5,5,...) are each connectéd
to a centralized controller (9) as a centralized control unit
through a éentralized communication path (10). In detail, the
outdoor control units (5,5,...) are each connected to the
centralized communication path (10) so that the outdoor
control units (5,5,...) are connected to each other so as to
be capable of signal transmission and reception through the
centralized communication path (10), and the respective group
conimunication_ paths (7) are connectéd at the respective

outdoor control units {(5,5,...) to the centralized
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communication path (10) . Thus, a single signal
transmission/reception network (NW) is formed. |

A control signal from the centralized controller (9) is
transmitted to each of the outdoor control units (5,5,...)
and each of the indoor control units (6,6,...) through the
centralized communication path (10) and each of the group
comunication paths (7,7,.. .}, so that the outdoor units
(3,3,...) and the indoor units (4,4,...) are subjected to
systematic centralized control.

Each of the indoor units (4,4,...) is connected to a
remote controller (11). Control signals such as a temperature
setting signal are transmitted and received between the remote
controller (11) and the indoor control unit (6) so that the
indoor units (4,4,...) are individually controlled by the
corresponding remote controllers (11).

The centralized communication path (10) is connected to
ON/OFF controllers (12,12,...) and a schedule timer (13). The
ON/OFF controllers (12,12,. .) transmit control signals such
as a start signal and a stop signal to the plurality of indoor
units (4,4,...) divided into some groups to subject the indoor
units (4,4,...) to batch control in each group.

The schedule timer (13) sets an operation start time and
an operation stop time, for example, in weeks, to each of the
indoor units (4,4,...).

Next, description is. made about respective
configurétions of circuits of the contﬁ:'ol'units (5,6,9) which
transmit and receive control signals.

For the transmission mode among the outdoor control unit



10

15

20

25

20

(5), the indoor control unit (6) and the centraliz'ed

controller {9), the AMI (Alternate Mark Inversion)

communication mode and the balanced transmission mode are
adopted, wherein half-duplex signal transmission is made at
preset polarities.

As shown in Fig. 4, the outdoor control ﬁnit {5) includes
a transmission circuit (20), a reception circuit (21) énd a
polarity discriminating circuit (22). The transmission
circuit (20) ; the reception circuit (21) and the polarity
discriminating circuit (20) are connected to a microcomputer
(30). The indoor control unit (6) and the centralized
controller (9) each include a transmission circuit (20), a
reception circuit~ (21) and a polarity discriminating circuit
(22) which are similar in configuration to those of the outdoor
control unit (5). Here, taking the outdoor control unit (5)

as an example, respective configurations of circuits are

" described.

The group communication path (7) and the centralized
communication path (10) are each formed of a positive signal
line (72,10a) and a negative signal line (7b,10b).

The transmis.sion circuit (20) transmits a control signal
to the group communication path (7) and the centralized
communication path (16) in accordahce with an output signal
from the microcomputer (30) and includes two drivers (20a,
20b) . The respective drivers (20a, 20b) are connected to the
respective common signal lines (23, 24), which are connected
to the pbsitive signal lines (7a,10a) of the. group

communication path (7) and the centralized communication path
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(10) and the negative signal lines (7b,10b) thereof _
respectively, through respective coupled signal lines (20c,
20d) . The coupled signal lines (20c, 20d) are connected to
capacitors (20e, 20f) for removing direct current portions,
raspectively. |

The reception circuit (21) is connected to the common
signal lines (23, 24) through the ccupled_signal lines (21a,
21b) reépectively, receives control signals of the group
communication path (7) and the centralized communication path
(10) and outputs the control signals to the microcomputer
(30) .

The polarity discriminating circuit (22) is connected
to the positivé signal 1lines (7a,10a) .of the group
communication path (7) and the centralized communication path
(10)' and the negatiQe signal lines (7b,10b) thereof through

the common signal lines (23, 24) respectively, and

~discriminates each polarity of the group communication path

(7) and the centralized communication path (10). When the
polarity discriminating circuit (22) discriminates a
different_polaritj(, the drivers (20a, 20b) of the transmission
circuit (20) can invert the polarity of a control signal to
be transmitted.

The group communication path (7) and the centralized
communication path (10) are connected to a DC superposition
circuit (25) through a first open/close circuit (26). The DC
superposition circuit (25) includes a DC power source (27)
connected to the positive signal lines (7a,10a) of the group

communication path (7) and the centralized communication path
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(10) and the'negative signal lines (7b,1bb) thereocf through
power supply lines (25a, 25b), respectively. The DC pdwer
source (27) applies a set DC voltage, for example, +15V DC,
to both the communication pafhs (7, 10).

The first'opeh/close circuit (26) includes two relay
switches (26a, 26b) provided on the powef supply lines (25a,
25b) respectively, and provides conduction ;ﬁd.interruption
between the DC superposition circuit (25) and each of the
communication paths (7, 10) through closing and opening of
both the relay switches (26a, 26b).

Both the relay switches (26a, 26b) each open and close
under the control of the microcomputer (30). When the relay
switches (26a, 265)'of the preset outdoor control unit (5)
become closed states, the DC superposition circuit (25) is
conducted to the communication paths (7, 10) so that a DC
voltage is superposed on the.respectivé communication paths
(7, 10). For example, the DC superposition circuit (25) of
the outdoof control unit (5) set at address “A” applies a DC
voltage to the communication paths (7, 10) and the relay
switches (26a, 26b) of the other outdoor control units (5)
become open states.

The power supply lines (25a, 25b) are provided on their
respective ways with terminal resistances (25c, 25d). A
capacitor (25e) is connected between both the power supply
lines (25a, 25b) so as to be parallel with the DC power source
(27). The terminal resistances (25¢, 25d) restrict the
occurrence of distortion of a signal wave form in each of the

communication paths (7, 10). The capacitor (25e) holds the
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impedances of the communication paths (7, 10) at set low
values.
As one of features of the present invention, the

centralized communication path (10) is provided with a second

. open/close circuit (28) as a communication path interrupting

means. The second open/cléase circuit (28) includes two relay
switches (28a, 28b) provided on the centralized communication
path (10), and opens and closes both the relay switches (28a,
28b) under the control of the microcomputer (30), whereby
conduction and interruption are provided between the
centralized communi.c:ation path (10) and each of the éircuits
(20, 21, 22) such as the transmission circuit (20) and
conduction and .;i.nterruption are provided between the
centralized communication - path (10) and the group.

communication path (7). Both the relay switches (28a, 28b)

. are closed under conditions of usual signal transmission, and

are operated to open and close under the control of the
microcomputer (30) when an address is set to each of the
outdoor units (3,3,...) and each of the indoor wunits
(4,4,...).

-Address Setting-

Next, address setting at the time of installation of the
air conditioner (1) is described.

In the address setting, sequentially executed are a
power supply master unit determining operation of determining
one of the outdoor units (3,3,...) to an outdoor unit for
supplying power for signal transmission (hereinafter,

referred to as a power supply master unit), an address-
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for-control setting operation of setting respective address
numbers to the respective units (3,3,..., 4,4, .. .) and a group
member address recognizing operation of causing each of the

units (3,4,4,...) to recognize the units (3,4,4,...)

- belonging to the same control group (8A, 8B, 8C, 8D). The

respective operations are described below.
-Power Supply Master Unit betermining Operétion—
First, the power supply master unit determining
operation is described.

The relay switches (28a, 28b) of the second open/close

circuit (28) are turned ON to enable signal transmission and

reception among the outdoor control units (5,5,...) through
the centralized éommunication path (10). In this state,
respective manufacturing .serial numbers given to the
respective outdoox; units (3,3,...) at 'the time of
manufacturing are transmitted and received among the outdoor
control units (5,5,...) and a power supply master unit is
determined through the competition of the serial numbers by
the CSMA/CD (carrier sense multiple' access with collision
detect) method. As a result, the outdoor unit (3) having the
smallest éerial number is determined to the power supply
master unit.

In detail, when the outdoor unit (3) receives a serial
number smaller than its own serial number, it stops the
transmission of its own serial number from the time and becomes

the outdoor unit for receiving power from the power supply

- master unit (hereinafter, referred to as a power supply slave

unit). Through the repetition of the above action, only one



10

15

20

25

25

outdoor unit (3) which finally wins the qompetition and has
the smallest serial number becomes the power supply master
unit; and the other outdoor units (3,3,...) become power
supply slave units. Under conditions of usual signal
transmission, the power supply master unit thus determined
turns the relay switches (26a, 26b) of the first open/close
circuit (26) to the ON'position.at any time and applies a DC
voltage from the DC superposition circuit (25) to each of the
communication paths (7, 10).

In addition to the above power supply master unit
determining operation:through the competition of the serial
numbers, forced master unit setting buttons may be provided
on print boards bf the outdoor control units (5,5,...),
respectively. At the push of the setting button by an operator,
the outdoor unit (3) is for;'cefully set to a power supply master
unit. In this case, a master unit determining operation code
(hereinafter, referred to as a master unit determining OPC)
is transmitted from the power supply master unit to each of
the outdoor control units (5,5,...), and the outdoor units
(3,3,...) having received ﬁ_he master unit determining OPC
forcefully become pbwer supply slave units.

In addition to the setting of the outdoor unit (3) to
the power supply master unit, the DC superposition circuit
(25) may be provided in the centralized controller (9) so that
the centralized controller (9) has the function of supplying
power. Also in this case, a master unit determining OPC is
transmitted from the centralized controller (9) to each of

the outdoor control units (5,5,...).
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-Address-for-Control Setting Operation-

Next, the address-for-control setting opération i_s
described.

In this operation, one of the outdoor units (3,3,...)
is determined to an outdoor unit for assigning respective
address numbers for control to the respective units (3,3,...,
4,4,...) (hereinafter, referred to as an address setting
master unit). The address sétting master unit is determined
in the same manner as in the above-mentioned power supply
master unit determining operation through the corﬁpetition of
the serial numbers. The address setting master unit thus
determined sets different address numbers for control to all

the indoor wunits (4,4,...) and all the outdoor units

The address-for-control setting operation is described
in detail with reference to Fig. 5. In'Fig. 5, only two control
groups (8A, 8B) are shown for ease of understanding.

In Fig. 5, through the competition of the serial numbers

with the use of the centralized communication path (10), a

left-side ocutdoor unit (3a) out of two outdoor units (3a, 3b)
is determined to the address settingmaster unit. In this case,
the address setting master unit (3a) first assigns respective
address numbers for indoor unit control to respective indoor
units (4a, 4b, 4c, 4d). In Fig. 5, “1 to 4” are assigned as
addréss nutﬁbers for simplicity.

Thereafter, the address settingmaster unit (3a) assigns
respective address numbers for outdoor unit control to the

respective outdoor units (3a, 3b) including itself. In Fig.
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5, “A, B” are assigned as address numbers for simplicity.

Through the above-mentioned operation, different
address numbers for control are set to all the indoor units
(4a, 4b, 4c, 4d) and all the outdoor units (3a, 3b).

-Group Member Address Recognizing Operation-

Next, description is made about the group member address
recognizing operation of recognizing controllable addresses
in each control group (BA, 8B, ...).

First, the reléy switches (28a, 28b) of the second
open/close circuit (28) are turned OFF, so that signal
transmission and reception among the outdoor control units
(5,5,...) through the centralized communication path (10) are
disabled while siénal transmission and reception are enabled
only .between the outdoor control unit (5) and each of the
indoor control units {6,6,...) through the group
communication path (7') . In this state, signal transmission
and reception through the group communication path (7) allow
the outdoor control unit (5) and the indoor control units
(6,6,...) to each recognize .the address number of the
corresponding unit connected thereto. |

The above recognizing operation is described in detail
with reference to Fig. 5.

The outdoor unit (3a) of address number “A” transmits
an address signal to the indoor units (4a, 4b) having
respective addfess numbers “17 and “2” through the group
communication path (7). connecting the outdoor unit (3a) to
each of the ihdoor units (4a, 4b) . Based on. the traﬁsmitted

address signal, the-indoor units (4a, 4b) each recoghize that
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the address number of the indoor unit (3a) connected thereto
is “A”.-

In other words,_the indoor unit (4a) of address number
w17 recognizes, in addition to the self address number “1”,
the address number “A” of the outdoor unit (3a) connected
thereto. Similarly, the indoor unit (4b) of address number
w27 recognizes, in addition to the self address number “27,

the address number “A” of the outdoor unit (3a) connected

+thereto.

Thereafter, the outdoor unit (3a) of address nﬁmber “A”
reads address data of each of the indoor control units (4a,
4b) connected thereto through the group communication path
(7) to recognize.that the indoor units (4a, 4b) havinQ
respective address numbers “1” and “2” are connected thereto.

The same action is also executed for the other control
group (8B). That is, the same action is executed for the
control group (8B) in which the outdoor unit (3b) of address
number “B” is connected to the indoor units (4c, 4d) having
respective address numbers “3” and “4”, so that the units each
recognize the address number of the corresponding unit.

In the above group member address recognizing operation,

' each unit recognizes the addréss number of the corresponding

unit in each cbntrol group (8A, BB, ...) with the use of
addresses for control. However, addresses for group-of
different kind may be set in place of the addresses for control
and each unit méy recognize the address number of the unit
connected thereto in each control group (8A, 8B, ...) with

the use of the addresses for group of different kind.
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-Signal Transmission and Reception—

Through such a series of operations, address setting is
completed. Then, at the start of operation of, the air
conditioner (1), the power supply master unit turns the relay
éwitches (26a, 26b) of the first open/close circuit (26) to
the ON position. Thereby, the DC superposition circuit (25)
and each of the communication paths (7, 10) are brought into
conduction therebetween so that a DC voltage is superposed
on each of the communication paths (7, 10).

All the power supply slave units each turn the relay
switches (26a, 26b) of their first open/close circuits (26)
to the OFF position.

All the outd:oor control units (5,5,...) each turn the
relay switches (28a, 28b) of their second open/close circuits
(28) to the ON position. Thereby, the centralized
communication path (10) and the group communication path (7)
are brought into éonduction therebetween so as to be capable
of centralized control through the centralized controller (9).
In this manner, signal transmission and reception are made
in each of the control groups (8A, 8B, ...) through the group
communication path (7) and signal tréhémission and recepi:ion
for centralized control of thé entire device are made through
the group communication ) path (7) and the centralized
communication path (10), theréby executing air conditioning. -

-Effects of Signal Transmission and Reception System of
Embodiment 1-

According to Embodiment 1, the outdoor control units

(5,5,...) of the control groups (8A, 8B, ...) are each



10

15

20

25

30
connected to the centralized communication path (10) and the

group communication path (7) of each of the control groups

(8A, 8B, ...) is connected to the centralized communication
path (10), thereby = forming a single signal
transmission/reception network (NW) . Thereby,

interconnection capable of centfalized control can be
implemented in a simple manner of connecting the centralized
controller (9) to the signal transmission/ reception network
{NW) .

As a result, when a plurality of control groups (8A,
8B, ...) are subjected to centralized control thrdugh a single
centralized controller (9), there is no need for a plurality
of centralized c:'ommunication paths for connecting the
centralized controller (9) to the individual control groups
(8A, BB, ...) as in i:he conventibnal case. This simplifies
the interconnection of the signal transmission/reception
system thereby facilitating the interconnection work.

Further, the simplified interconnection minimizes the
risk of incurring an improper interconnection thereby
increasing the reliability of the signal transmission/
reception system. Iﬁ other words, according to the present
embodiment, the plurality of control groups (8a, 8B, ...) can
be subjected to centralized control thr-ough the single
centralized controller (9) without complicating
interconnection.

Furthermore, since there is formed a single signal
transmission/reception network (NW) in which the plurality

of group communication paths (7) and the centralized
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communication path (10) are brought into conduction among them,
the connection point of the centralized controller (9) is
subjected to no constraint. That is, though the above--
mentioned centralized controller (9) is connected to the
centralized communication path (10), the centralized
controller (9) can transmit a centralized control signal to
the entire system without the involvement of a microcomputer
or the like even if it is connected to the group communication
path (7) (See imaginary lines in Fig. 3). As a result, the
freedom of the installation position of the centralized
controller (9) can be increased and the connecting.work of
the centralized controller (9) can be simplified.

Further, siﬁce the gommunication path interrupting
means (28) is provided between the outdocor control unifc (5)
and the centralizéd communication path (10), the group
communication path (7) can be connected to.and disconnected
from the centralized communication path (10) by the
communication path interrupting means (28) when addresses are |
aséigned to the outdoor control units (5,5,...) and the indoor
control units (6,6,...) respectively. As a result, address
setting can be made to the outdoor control units (5,5,...)
and the indoor control units (6,6,...) respectively, by
selecting the corresponding unit capable of signal
transrpission and reception among the outdoor control units
(5,5,...) and the indoor control units (6,6,...).

Accordingly, there can be nb need for manual address
setting by an operator to {:he outdoor control units (5,5,...)

and the indoor control units (6,6,...) as in the conventional
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case.

Furthermore, since address setting can be made
éutomatically' through signal transmission and reception
between each of the outdoor controi unité (5,5,...) and.
corresponding one of the indoor control units (6,6,...),
auto~address setting as commonly called can be realized
thereby implementing ease address setting with accuracy in
a short time. |

Since the second open/close circuit (28) is formed of
relays (28a, 28b), only one pair of interfaces are required
as connection parts of the outdoor control unit (5) to the
centralized communication path (10), which simplifies the
configuration. Fﬁ?ther, power loss at the time of power on
of the relays (28a, 28b) can be reduced and the configuration
is difficult to suffer disturbance due to noise. |

Furthermore, since the centralized communication path
(10) is composed of two signal lines (10a, 10b) and the
respective relays (28a, 28b) are provided on the respective
signal lines (10a, 10b) so as to open and close in synchronism
with each other, the balance between both the signal iines
(10a, 10b) can be kept thereby securing the reliability of
the signal transmission/reception system.

fImproper Interconnection Detection-

Next, description is made about an improper
interconnection detection in the case that an imbroper
intercopnedtion occurs in the above intercohnection of the
air conditioner (1). Particularly, in the present embodiment,

description is made about the detection of an improper
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inter;connection in which the group communication path (7) and
the centralized communication path (10) are connected
directly to each other without involving the outdoor control
unit (5).

More specifically, in Fig. 6, the control group (8A)
having the outdoor unit (3a) of address number “A” and the
control group (8B) having the outdoor unit (3b) of address
number “B” are provided. The centralized communication path
(10) extending from the control group (SB). is connected
directly to the group‘ communication path (7) of the control
group (8A) without involving the outdoor control unit (5a) .
The case that the detection of this improper interconnection
is made at the tirr;e of recognition of group member addresses
is described.

At the time of recognition of group member addresses;
each of the outdoor units (3a, 3b) transmits an address signal
for control only to the indoor units (4a, 4b, 4c¢, 4d) of the
control group (8A, 8IB) to which it belongs, as mentioned above.
At this time, each of the outd;or units (3a, 3b) turns the
second open/close circuit (28) to the OFF position so that
an address signal cannot be transmitted to the indoor control
units (4a, 4b, 4c, 4d) of the other control group (8A, 8B).
Except when transmitting the address signal, each of the
outdoor units (3a, 3b) turns the second open/close circuit
(28) to the ON.position.

On the other hanci, the outdoor control units (5a, 5b)
include improper interconnection recognizingmeans (31la, 31b),

respectively. The improper interconnection recognizing means
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(313, 31b) are each composed so as to transmit an improper
interconnection detecting signal t';o the indoor units (4a, 4b,
4c, 4d) connected to each other through the group
communication path (7c¢, 7d) when receiving an address signal
for control from the other control group (B8A, 8B).

In the case that an address signal is transmitted from
the outdoor unit (3a) of address number “A” to the indoor units
(4da, 4b) of its own group under the above-mentioned improper
interconnection condition, the address signal is transmitted
to the outdoor unit. (3b) of the other control group '(sB) of
address number “B” through the centralized communication path
(10) beyond just to the indoor units (4a, 4b) of its own group
(See the arrow of Fig. 6).

Since the outdoor unit (3b) of address number “B”
traﬁsmits no signal, the second open/close circuit (28) turns
ON. Accordingly, the address signal from the outdoor unit (3a)
is transmitted to the indoor units (l4c, 4d) having respective
address numbers “3” and “4” through the outdoor control unit
(5b) of the outdoor unit (3b) of address number “B”.

In the present embodiment, the improper interconnection
recognizing means (31b) provided in the outdoor control unit
(3b) detects the reception of the address signal of the other
control group (8A) . The imﬁroper interconnection recognizing
means (31b) recognizes the occurrence of an improper
interconnection that the group communication path (7) and the

gentralized communication path (10) is connected directly to

each other without the involvement of the outdoor control unit

(5), and transmits an improper interconnection recognition
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code to each of the indoor units (46, 4d) through the group
communication path '(7d) .

-Thus, under the conditions shown'in Fig. 6, the improper
interconﬁection recognition code is transmitted from the
outdoor unit (3b) of address number “B” to the indoor units
(4c, 4d) having respective address numbers “3”7 and w47, so
that an improper interconnection code is indicated on the
remote controllers (llc, 11d) conne@:ted to the indoor units
(4dc, 4d) respectively. )

~-Effects of Improper Interconnection Dete;::tion of
Embodiment 1-

According to Embodiment 1, when an address signal to be
transmitted and received only in each of the control groﬁps
(8A, BB, ...) is received by the outdoor control unit (5) of
any one of the other control groups (8A, 8B, ...), the outdoor
control unit (5.) detects an improper interconnection thereby
detecting an improper interconnection with accuracy. This
further increases reliabilityf

-Embodiment 2-

Figs. 7 and 8 show Embodiment 2 according to claims 5
to 9 of the present inventi‘on. Fig. 7 is a diagram of a signal
transmission/reception éystem corresponding to Fig. 3 of
Embodiment 1, but shows only three control groups (8A, 8B,
8C) for éimplicity. The first control group (8A) and thé second

control group (BB) each have a single indoor unit (4), while

. the third control group (8C) has two indoor units (4, 4).

The circuit configurations of an outdoor control unit

(5) and others of each control group (8A, 8B, 8C) are the same
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as in the circuits shown in Fig. 4.

A feature of Embodiment 2 is to provide a communication

‘condition judging means (32) for Jjudging both the

communication conditions of the group communication path (7)
and the centralized communication path (10) and a
communication path break instructing means (33) for receiving
an output of the communication condition judging means (32)
and opening the second open/close circuit (28) in the case
of occurrence of a short circuit and the like on the group
communication path (7) or the centralized communication path
(10) .

-Communicating operation-

Communicatin..g operation of the air conditioner (1) is
described with reference to a control flow chart of Fig. 8.

First, when power is turned on, the relay switches (28a,
28b) of the second open/close circuit (28) of the centralized
communication path (10) are turned ON in Step ST1l, so that
signal transmission and recéption become possible between the
centralized controller (9) and each of the control units (5,
6). In this state, the program proceeds to Step ST2, in which
address setting is made as shown in Embodimeﬁt 1 so that
address numbers are assigned to the outdoor units (3,3,...)
and the indoor units (4,4,. .2) , respectively.

Thereafter, in Step ST3, the relay switéhes {(28a, 28Db)
are turned OFF so that signal transmission and reception are
disabled between the centralized controller (9) and each of
the control units (5, 6). In other words, the program allowé

signal transmission and reception only between the outdoor
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control unit (5) and- the indoor control unit (6) through the
group communication path (7).

In this state, the program proceeds to Step ST4, in which -
signal transmission and reception are made between the outdoor
control unit (5) and the indoor control unit (6) through the
group communicatibn path (7). As described in Embodiment 1,
a group member address recognizing operation is executed so
that control units (5,5,..., 6,6,...) are recognized in each.
control group (8A, 8B, 8C). In other words, the program causes
each of the outdoor units (3,3,...) and each of the indoor
units (4,_4, ...) to recognize the address number of the
corresponding unit (3, 4) connected thereto throuéh the group
communication path (7). Then, fhe program proceeds to Step
ST5, in which the re_lay switches (28a, 28b) are turned ON so
that sigﬁal transmission and reception are enabled between
the centralized controller (9) and each of the control units
(5, 6) through the communication paths (7, 10).

Next, the program proceeds to Step ST6, in which
detection is made about whether a communication failufe occurs.
In the case of NO that the co-mmunicatio'n is normal, the program
proceeds to Step ST7, in which normal communication is
started. |

On the contrary, when the group communication path (7)
or the centralized communication path (10) fails into a short
circuit or the like, the program detects the occurrence of
a communication failure. When a communication failure is
detected, the judgment of Step ST 6 is YES and the program

proceeds to Step ST8. In the step, the relay switches (28a,
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28b) are turned OFF again, so that signal transmission and
reception are disabled between the centralized controller (9)
and each of the control units (5,5,...,.6,6,...) while being
enabled only between the oﬁtdoor control unit (5) and the
indoor control unit (6) through the group communication path
(7).

Thereafter, the program proceeds to Step ST.9, in which
by means of signal transmission and reception through the
group communication path (7), judgme_rit is made about whether
signal transmission/reception condition in each of the-
control groups (8A, 8B, 8C) is normal. When communication is
out of function on the group communication path (7) and the
signal transmission/reception condition in the control group
(8A, 8B, 8C) is abnormal, the judgment of Step ST9 is NO so
that the program proceeds to Step ST10. In the step, abnormal
condition is indicated by an abnormal-condition indicating
lamp or the like of the indoor unit (4).

In this cés'e, signal transmission and reception may fall
into a temporary abnormal c;ondition. In view of this, in Step
ST1ll, time is delayed by a set time (e.g., few minutes) with
the abnormal condition indicated. Thereafter, the program
returns to Step STl and execﬁtes the above-mentioned
communication starting operation. When an abnormal condition
is detected again.in spite of one more communicating operation,
the program dete_rmines ;he occurrence of a communication
failure such as a short circuit of the group corhmunication
path (7) and continues to indicate the abhormal condition.

On the other hand, when the signal transmission/
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reception condition in. the control group (8A, 8B, 8C) is normal
in Step ST9, the judgment is YES so that the program prqceeds
to Step ST12. In Step ST12, the reiay switches (28a, 28b) are
turned ON so that signal transmission and reception are
enabled between the centralized controller (9) and each of
the control units (5,5,..., 6,6,...). Namely, in the operation
of Steps ST8 to ST12, only when the ' signal
transmission/reception condition in the control group (8A,
8B, 8C) is abnormal, the relay switches (28a, 28b) of the
control group (8A, 8B, 8C) in abnormal condition remain OFF.
On the contrary, when the signal transmission/reception
condition in the control group (8A, 8B, 8C) is normal, the
relay switches (23a, 28b) are turned back to the ON boé’ihfi'on.

Then, in Step ST13, judgment is made again about whether
communication is normal. When the communication is normal,
the judgment of Step ST13 is YES so that _operation is. switched
to the normal communicating operation thereby starting
operation controls to the units (3, 4). On the other hand,
when a communication failure occurs, it is not a failure on
the group communication path .(7) but a communication failure
such as a short circuit or the like on the centralized
communication path (10).

At the time, the judgment in Step ST 13 is NO so that
the program proceeds to Step ST14, in which all the relay
switches (28a, 28b$ of the control groups (8A, SB; 8C) are
turneci OFF. As a result, signal transmission and reception
become disabled between the centralized controller (9) and

each of the control units (5, 6) but becomes enabled 'only
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between the outdoor control unit (5) and the indoor control
unit (6) through the group communication path (7), so that
signal tralnsmissicn and reception are made only in each of
the control groups (B8A, 8B, 8C) thereby controlling the
outdoor unit (3) and the indoor unit (4).

Under the above operation, the communication condition

" judging means (32) is composed of Steps ST6, ST9 and ST13,

and the communication pafh break instructing means (33) is
composed of Steps ST8, ST12 and ST14.l

Other configurations and operations are the same as in
Embodiment 1.

—Effécts of Embodiment 2-

The above-mentioned control operation is sequentially

executed in each of the control groups (8A, 8B, 8C).

‘Accordingly, in the control group (8A, 8B, 8C) in which a

communication failure occurs on the group communication path
{(7) ,. the relay switches (28a, 28b) are turned OFF. When a
communication failure occurs on the centralized communication
path (10), all the relay switches (28a, 28b) of the control
groups (8A, 8B, 8C) are turned OFF so that signal transmission
and reception are disabled between the centralized controller
(9) and the outdoor control unit (5) but are executed only
in each of the control groups (8A, 8B, 8C).

As a result, commﬁnication can be maintained with the
use of the normal group communication paths (7,7,...) or the
normal centralized communication path (10), which allows the
normal control groups (8A, 8B, ...) to continue to be operated.

Accordingly, the entire signal transmission/reception system
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can be avoided from being out of function and risk dispersion
as commonly called can be realized. This largely insures the
reliability of the signal txansmission/reception system.

Other effects are the same as in Embodiment 1.

-Other Embodiments-

InEmbodiment1,fburrefrigerantcirculationgroups(2A,
2B, 2C, 2D) are provided, and in each refrigerant circulation
group (2A, ZB; 2C, 2p), four indoor units (4) are connected
to a single outdoor unit (3). However, the present invention
is not limited to the configuration of Embodiment 1. For
example, each .refrigerant circulation group may include five
or more indoor units (4) or five or more indoor units (4) may
be connected to a single outdoor unit (3).

'[Industrial.Applicability]

As'mentioned so far, a signal transmission/reception
device of an air conditioner of the present invention is
suitable for large-scale air conditioning including a
plurality of control groups each composed of an outdoor
control unit and an indoor control unit, and particularly
suitable for the case that air conditioning is managed under

centralized control at a single point.
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CLAIMS

1. A signal transmission/reception device of an air

conditioner, comprising

a plurality of control groups (8A, 8B, ...) in each of
which a thermal-source-side control unit (5) for controlling
a thermal-source-side unit (3) and a user-side control unit

(6) for controlling a user-side unit (4) are connected to each

‘other through a group communication path (7) so as to be

capable of signal transmission and reception therebetween,

wherein the thermal-source-side control units (5,5,...)
of the control groups (8A, 8B, ...) are cénnected to a
centralized commu_.nication path (10) so that the thermal-
source-side control units (5,5,...) are connected to each
other to implement signal .transmission and reception through

the centralized communication path (10), and the respective

' group communication paths (7) are connected at the respective

thermal-source-side control units (5,5,...) to the
centralized communication path (10), thereby forming a single
signal transmission/reception network (NW), and

the signal transmission/reception network (NW) is
connected to a centralized control unit (8) for subjecting

the thermal-source-side units (3,3,...) and the user—si_de

units (4,4,...) to centralized control.

2. The signal .transmission/recept‘ion device of an air
conditioner according to claim 1,'wherein
communication path interrupting means (28) is provided

for bringing conduction and interruption between the group
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communication path (7) and the centralized communication path
(10) . |

3. The signal transmission/reception device of an air
conditioner according to claim 2, wherein

the communication path interrupting means (28) is
composed to execute interruption between the 'group
communication path (7) and the centralized communication path
(10) when signal transmission and reception are made.only
between the thermal-source-side control unit (5) and the
user-side control unit (6) in the same control group (8BA,
8B, ...).

4. The signal transmission/reception.device of an air
conditioner according to claim 3, wherein

the thermal-source~side control unit (5) includes
improper interconnection recognizing means (31) for
outputting an improper interconnection detecting signal to
the group commﬁhication path (7) when receiving a signal to
be transmitted and received only between the thermal-
source-side control unit (5) and the user-side control unit
(6) which both belong in any one of the other control grouﬁs
(BA, BB, ...).

5. The signal ﬁransmission/reception device of an air
conditioner according to claim 2, wherein.

the centralized contrél unit (9) is connecﬁed to the
centralized communication path (10), |

communicatioh condition judging means (32) is provided
for Jjudging the communiqation condition of the group

communication path (7), and
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communication path break instructing means (33) is
provided for receiving an output of the communication
condition judging means (32) and instructing the
communication path interrupting means (28) , when at least one
of the group communication paths' (7) falls into. a
communication failure, to execute intérruption between the
group communication path (7) in communication failure and the
centralized communication path (10). .

6. The signal transmission/reception device of an air
conditioner according to claim 2, wherein

the centralized control unit (9) is connected to the
centralized communication path (10),

communication condition judging means (32) is provided
fof judging the communication condition of the centralized
communication path (10), and

communication path break iqstructing means {(33) 1is
provided for receiving an output of the communication
condition_ judging means (32) and instructing the
communication path interrupting means (28), when the
centralized communication path (10) fa;ls into a
communication failure, to execute interruption between each
of all the group communication paths (7,7,...) and the
centralized communication path (10).

7. The signal transmission/reception device of an air

conditioner according to claim 2, wherein

the centralized control unit (9) is connected to the
centralized communication path (10),

communication condition judging means (32) is provided
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for judging both the communication conditions of the group
communication path (7) and the centralized communication path
(10) , and

communication path break instructing means (33) is

'provided for receiving an output of the communication

condition judging means (32), instructing the communication

path interrupting means (28) , When at least one of the group

communication paths (7) falls into a communication failure,

to execute interruption between the group communication path
(7) in communication failure and the centralized
communication path (10), and instructing the communication
path interrupting means (28) , when the centralized
communication path (10) falls into a communication'failure,
to execute interru_ption between each of all the group
communication paths (7,7,...) and the centralized
communicatign path (10).

8. The signai transmission/reception device of an air
conditioner according to any one pf claims. 2 to 7, wherein

the communication path interrupting means (28) is
composed of relays (28a, 28b).

9. The signal ﬁransmission/reception device of an air
conditioner according to élaim 8, wherein

the centralized communication path (10) is comx;)osed of
ﬁwo signal lines (10a, 10b) for transmitting signals, and

the relays (28a, 28b) are composed to execute concurrent
conduction or inf.erruption of both the signal lines (10a,

10b) .



