-42- the conmunication line (20) are discharged and the program stands by

~until the comrunication |ine (20) becones steady The program proceeds to
step ST4, sets the tinmer for

SPECIFICATION
TRANSMISSION DEVICE

5 [Technical Field]

This invention relates to a transmission device énd
an'operation control device for air conditioner, and in
particular relates to the same using the AMI (Altérnéte Mark
Inveréion) communication method. |

10 - [Background Art]

C_onve'ntiorlialll'y, there have been air conditioners in
which the AMi'communication method is used as a signal
transmisSion metﬁod between an outdoor unit and an indoor
unit.

15 In the AMI communication method,_data items are
transmitted according to the predetermined polarity of a
signal. If the polarities between the input and output uniﬁs
are not matched with each other due to misconnection or the
like, this produces a problem that the contents of data

20 cannot be co;rectly read out. o

For example, if an A unit and a B unit which are
connected through a communication line have opposite
polarities, when both the units transmit data at the same
time, data signals from both the units superpose on and

25 cancel each other in fhe communication line. This reduces
the voltagé ievel of the communication line to 0, thereby

eliminating data signals.



Tm seconds and proceeds to step ST5. At the step, the program determ nes
whet her transm ssion is possible. In detail, the program determ nes whet her

the polarity discrimnating circuit (3C) outputs a |owlevel voltage signa
as a . '

For this reason, in a conventional transmission
device for air cohdifioner as disclosed in Japanese Patent
Application Laid-Open Gazette No.1-288133, a remote control
is connected to a driver and a receiver thrbugh an analog

5 switch. When an input .signal has a different polarity,
ports of the driver and the receiver are switched to other
ports so that the transmitting output and the receiving input
are matched in polarity with each othef. |

However, in the above—rﬁentioned transmission device

10 for air condition-er, determination about the match or
mismatch between the polari ties is made according to whether
.the data signal has a designated format. This produces a
problem that it i‘.s not possible to determine the mat_ch or
mismatch between the polarities unless a data signal is

15 transmitted by an indoor control unit or the like.

To solve the problem, for example., there has been
an air conditioner that a DC power source is connected to
the communication line to apply a DC voltage thereto and
each unit iS'I provided with a transmission circuit, a

20 reception circuit and a polarity .discriminating circuit for
discriminating the polarity of the communication line,
whereby all the units are matched in poiarity with each

" other.

- Problems that the Invention is to solve -

25 In the a;bové—mentioned air conditioner, for
commonality of components, each of thé indoor units and the

outdoor units is provided with a power superposition circuit

-2 -



polarity signal or outputs a high-level valtage signal i ncl udi ng no
polarity signal. Then, the programresets a master -unit flag and a slave
unit flag. Here, description is made about the normal case that

having a DC powef source for polarity discrimination and
a discharge resisﬁor for discharging a residual charge in
the communication line. The power superposition circuit of
any one of the outdoor units and the indoor units appiies
5 a DC voltage to the communication line and the discharge
resistor is connected to the communication line.
However, if the setting that connects the power
superposition circuit of either one of the indoor units and
the outdoor units to the coinmunication line ismanually made,
10 this requires a setEing work. In addition, a problém may
occur that two power superposition circuits of two outdoor
units aré connected.to'the communication line nevertheless
it is essential bnly that a single power superposition
circuit is connected to the communicatién iine. Further,
15. theremaybeanotherproblaﬁofproducinganimpropersetting
that the power superposition circuit is not connected to
the communiéation line.
Furthermore, recently, there have been cases that
an air conditioner which has a plurality of outdoor units
20 to form a plurality of'refrigerant circuits is installed
and data transmission is made through a single communication
line which connects the plurality of outdoér units and the
indoor units.
In this case, it is preferablé.that the above-
25 mentioned power superbosition circuit is provided in-each
outdoor unit for commonality of outdoor units and the like.

If the setting that either one of the power superposition



the voltage of the conmmunication |ine (20), drops, fromthe state that the
polarity discrimnating circuit (3C) out puts a high-level voltage signal
including no polarity signal. In this case, the program proceeds from step
ST5 to -

circuits of the outdoor units should be connected to the
communication line is manually made, this may produce an
improper setting that two power superposition circuits of
two outdoor units are connected to the communication line.
5 For this reason, it can be considered to
automatically set the outdoor unit whose power
superposi'tion- circuit should be connected to the
communication line. If only the autoinatic setting is made,
this requires much time every time for the setting. Indetail,
10 if one outdoor unit whose power superposition circuit is
connected to the communication line is determined and
thereafter another outdoor unit is connected to the
communication line, an automatic setting operation must be
made again. This produces a problem that it takes much time
15 to start air conditioning operation.

This invention has been made in view of the forgoing :
problems and has 1ts object of readily and securely
establlshing connection of the power superposition means
thereby allowing the polarity of the communication line to

20 be discriminated. |

Another object of this invention is to reduce the
time for determination of a thermal-source-side control
unit for making power superposition, thereby promptly
activating air conditioning operation. |

25 [Disclosure of Invention]

- Summary of the Invention -

A feature of this invention is in that a control unit



step ST6 and executes a conpetition processing with the use of serial
nunbers, which is the nost significant feature of this invention. Since
this processing is nade as shown in Fig. 15 and requires to
determne results of

is provide with a polarity select circuit having a

negative-polarity resistance characteriétic and when 'Ehe

terminal voltage of the polarity seiect circuit is reduced

by él._ectric power superposition, the subj.ect unit 1is
5 determined to be a master unit.

Another feature of this invention is in that when
another control unit outputs, at set time intervals, a
master unit declaration signal for connecting a power
superposition circuit to the communication line and a

10 subject control unit receives the master unit declaration
signal, the subject control unit turns t§ a slave unit.

- Specific Matters of the Invention -

_Mbre specifically, as shown in Fig. 1A, a technique
taken in the invention of cla:im 1 premises a transmission

15 device in which a plurality of control units (11-C, 11-
.C, ...) are connected to each other through a communicatidn
line (20) composed of a positive side signal line {2a) and
a negat.ive side signal line (2b) and an information signal
is bidirectionally transmitted at a proper polarity between
20 the control units (11-C, 11-C, ...).

In addition, the contrql units (11-C, 11-C, ...) each
have power suiaerposition means (50) for applying a set
direct—currenf voltage from a power s.ource (DC) to the
communication line (20) .

25 Further, the c;ontro'l units (11-Cc, 11-C, ...) each
have polarity select méans (60). The polarity select means

(60) has a negative-polarity resistance characteristic that



conpetitions, the conmpetition processing iis first described. The
comuni cation line (20) is connected to the outdoor control units (11-C,
11-C, ...), the indoor control

current increasingly flows as .the applied voltage is
lowered and is connected in series to the power sourcé {DC),
wherein the voltage Vm cdrresponding fo the minimum current
value based on the negative-polarity resistance
5 characteristic is set larger than the power source voltage,
the maximum current value Id based on the negative—lpolarity
resistance characteristic is set smaller than the minimum
overcuri‘ent value Is of the communicatioh line (20), the
terminal voltage drops when the terminal voltage has the
10 same polarity as in the communication line (20) and the
terminal voltage rises when the terminal voltage is
different in polarity from the communication line (20).
A techniqﬁe of the invention of claim2 is so designed
that in the invention of claim 1, the transmission device
15 fﬁrther comprises discharge resistors (R1, R2) for'
discharging residual charges of the positive side signal
line (2a) and the negative side signal line (2b) forming
the communication line (20).
Furthef, the control units (11-C, 11-C, ...) each
20 have number output means (41) for controlling the power
superposition circuit (50) to base-band modulate a power
source voltage to be superposed on the voltage of the
communication line (20) and outputting to the communicatio_n _
line (20) a binary identification number signal.based on
25 a unit number pre-assigned to the control unit (11-C,

1i1-c, ...).

Furthermore, the control unit (11-C, 11-C, ...) has



units (12-C, 12-C ...) and thecentralized controller (14). Now, as shown in
step ST5, these units are not determned to be a naster unit or a sl ave

unit. In this state, the nunber. output means (41) of respective outdoor
control units (11-C,

voltage discriminating means (70) for detecting the
terminal voltage of the polarity select means (60) and
outputting a low-voltage signal when the terminal véltage
is a set voltage or less and a high-voltage signal when the
5 terminal voltage is above the set voltage, respectively.
Inadditibn,thecontrolunits(11—C1il—c,...)each
have master/slave unit determining means (42) for observing '
the voltage of the communication line (20), determining the
control unit to be a slave unit whose power superposition
10 means (50) applies no direct- current voltage to the
communication line (20) when detecting a high-level voltage
of the communication line (20) at the time of outputting
a low-voltage bit of an identification number signal of the
control unit, determining thelcontrél unit to be a slave
15 wunit when the #oltage discriminating means (70) outputs a
high-voltage signal at the time of outputti;;xg a high-voltage
bit of the identifica_tién number signal of the control unit.,
determining the control unit to be a master unit whose power
superposition means (50) applies a direct-current voltage
20 to the communicat';ion line (20) when the voltage
discriminating‘meané (70) outputs a low-voltage signal and
the entire identification number signal of the controi unit
is outputted, and then deactivating the number oultput means
(41) to corﬁplete the operatioﬁ of determining to be a master
25 unit or a slave unit.
A technique of the invention of claim 3 is so designed

that in the in'véntion of. claim 2, the discharge resistors
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(R1, R2) are provided in the power superposition means {(50) .

A technique of the invention of claim4 is so designed
that in the invention of claim 2 or 3, the control uni_t (11-C,
11-C, ...) comprises forced discharge means (80) for
discharging charges in the communication line (20)
immediately after the number output means (41l) outputs a
high-voltage bit of an identification number signal of the
control unit. |

A technique of the invention of claim 5 is so designed
that in the invention of c¢laim 2 or 3, the number output
means (41) outputs an identification nﬁmber signal to which
a low-level verification signal is added after outputting
the unit number of the control unit.

A technique of the invention of claim 6 is so designed
that in the inventio.n of claim 2 or 3, the control unit (11-C,
11-C, ...) comprises master unit declaration means (43) for
outputting a master unit declaration signal to the
communication line (20) when the master/slave unit
determining means (.42) determines a master unit, and
determination changing means (44) for changing the master
unit determined by the master/slave unit determining means
(42) to a slave unit when the determination changing means
(44) receives a master unit declaration signal from another
control unit (11-C, 11-C, ...) and the control unit (11-C,
11-C, ...) which has o'utputted the master unit declaration
signal has a greater unit number.

A technique of the invention of claim 7 is so designed



shut of f unnecessary circuit current. Next, the program proceeds to step
ST72, stands by that the tinmer counts to Tc seconds and then proceeds to
step ST72. At the step, the master/slave unit determ ning

that in the inventidn of claim 2 or 3, the control unit (11-C,
~11-C, ...) comprises sfate recognizing means (45) for
recognizing an unsteady state in polarity of the
communication 1ine (20) and restart means (46) for
5 restarting operations of the number output means (41) and
the haster/sléve unit determining means (42) to determine
whether to be a master unit or a slave unit when the state
recognizing means (45) recognizes an unsteady state in
polarity of the communication line (20).

10 A tedhnique of the invention of claim 8 is so designed
that in the invention of claim 2 or 3, the control unit (11-C,
11-c, ...) comprises initializing means (47) for appiying
a set voltage to ﬁhe polarity select means (60) so tha; the

- polarity select means (60) has a designated voltage value

15 at the initial operating point.

A teci’mique o-f .the. invention of claim 9 is so designed
that in the invention of claim 2 or 3, the control units
(11-Cc, 11-C, ...) each control air conditioning oﬁeration.

Further, as shown in Fig. 1B, a technique of the

20 invention of claim 10 is directed to an operation control
device for air conditioner, in which a plurality of control
groups (1A, 1B, ...) are each composed so that a single or
élurality of user-side control units (12-C) are connected
to a thermal-source-side control unit (11-C) through a local

25 <transmission line (25) so as to be data-transmittable
between .the thermal-source-side control unit (11-C) and the

user—sid_e control unit (12-C), the thermal-source-side



means (42) determnes its own unit loses.in polarity discrimnation and
the programreturns to the main routine of Fig. 14. In Fig. 16, the units
Y1 and Y3 output no identification nunber signal afterward.

éontrol units (11-C, 11-C., ...) of the plurality of control

groups (1A, 1B, ...) are connected to each other through

a centralized transmission line (2T) sd as to be data-

transmittable between the thermal-source-side control

5 wunits (11-C, 11-C, ...), and a single communication line

(20) is so formed that the centralized transmission line

(2T) is conﬁectedlat the reépective thermal-source-side

control_units (11-c, 11-C, ..;) to the respective local

transmission lines (28, 28, ...) so as to be data-

10 transmittable .between the centralized transmission line
(2T) and the local transmission lines (28, 28, ...).

Each of the thérmal—'source-side control units (11-C,

11-c, ...) co.mpria;‘.es a power superposition circuit (50) for

superposing electric power on the voltage of the

.15 communication line (20) , and éwitching means (51) which

opens and closes for connection and disconnection between

the péwer superposition circuit (50) and the communication

line (205. Furthermore, each of the thermal-source-side

control units (11-C, 11-C, ...) comprises master unit

20 declaration means (4B) that when the thermal-source-side

control unit (11-C) is determined to be a master unit for

power superposi'tion, closes the switching means (51) and

outputs a master unit declaration signal at set time

ini:ervals. In addition, the thermal-source-side control

25 wunit (11-C, 11-C, ...-) comprises slave unit determining

means (4C) that: when receiving a master unit .declaration

signal from another thermal-source-side control unit (11-C,

_10_



Wen the data "0" is outputted and at step ST64 the polarity di scrimnation
I S possible, the program proceeds to step ST74 and turns off the transistor ’

(Tr2) of the forced discharge circuit (80). Then, the program proceeds to
step . _

'11—C, ...), opens the switching means (51) and.determines-
its own control unit to be a slave unit which does not
superpose electric power on the communication line (20).

A'technique of the invention of claim 11 further

5 comprises, inaddition to the invention of claim10, forcedly
setting means (BI) for externally forcedly inputting a
master unit setting signal to the master unit declaration
means (4B) so that the master unit declaration means (4B)
outputs a master unit declaration éignal.

10 A technique of the invention of claim 12 is so
designed that in the invention of cléim 10, the
thermal~-source-side control unit {11-C) comprises
master-to-slave unit cﬂangelmeans (4D) that when receiving
a power superposition signal from a centralized controller

15 connected to tﬁe centralized transmission line (2T) with
outputting a master unit declaration signal, opens the
switching means (51) and outputs a master unit canceling
signal to the master unit declaration means (4B) to stop
the output of the master unit declaration signal thereby

20 changing the thermal-source-side control unit (11-C) to é
slave unit. |

A technique.of the invention of claim 13 is so
designed that in the invention of claim 10, data transmission
is made. so as to transmit AMI signals and the power

25 superposition means (50) superposes direct—durrent power
for discriminating the polarity of the communication line

(20) on the communication line (20).

._11...



ST75 and the master/slave unit determnes.that its own unit loses in
polarity discrimnation. In Fig. 16, while the unit Y4 outputs data "0",
other units Y2 and the |ike output data "1". Accordingly, the

- Operations-—

Under the above structure, in the invention of claim
1, the polarity select means (60) of each of the control
units (11-C, 11-C, ...) has a negative-polarity'resistance

5 characterist;c in the state that a direct-current voltage
is applied to the communication line {(20) by the power
superposition means (50) . Accordingly, the terminal voltage
of the polarity select means (60) which has the same polarity
as in the communication line (20) is decreased, whereas the

10 terminal voltage of the polarity select means (60) which
has the different polarity from the communication line (20)
is increased.

More specifically, in the inventions of claimé 2,
3 and 9, in the condition that no control units (11-C,

15 11i-C, ...) ére deté:mined.to be a master unit or a slave
unit, all the number output means (41) output identification_
number signals respectively so that the identification
number signals compete with each other in the communication
line (20).

20 Since different unit numbers are pre-assigned to the
control units (11-c, 11-C, ...) respectively, each of the
number output means (41) outputs an identification number
signals from its least significant bit.

Subsequently, in the case of a high-y‘oltage bit, the

25 power superposition méans (50) is switched on, for example,
relay switches (Ryl-1, Ryl1-2) provided. in the power

superposition means (50) are turned on. Thereby, data “1”

_12_



vol tage of the communication |ine (20). becomes a high level so that the
polarity discrimnating circuit (3C) of the unit Y4 outputs a |owlevel

vol tage signal. As a result, the master/slave unit determning nmeans (42)
determnes its own

is outputted so that determination is made about whether

to win in polarity determination.
In other words, when the plurality of power
superposition means (50) of the control units (11-C,
5 11-C, ...) are switched on, the terminal voltage of the
polarity select means (60) which has the same polarity as
in the'communication line (20) is decreased, whereas the
terminal voltage of the polarity select means (60) with a
different polarity from the communication line (20) is

10 increased;

Thereafter, when the voltage discriminating means
(70) of a control unit outputs a low-voltage signal, the
master/slave unit-determining means (42) of the control unit.
determines thelwinning of the control unit in polarity

15 determination. On the éther hand, when the voltage
discriminating means (70) of a control unit outputs a
high-voltage signal, the master/slave unit determining
means (42) of the control unit determines the defeat of the
control unit in polarity determination.:

20 At the time, in the inventicin of claim 8, the
initializingmeans (47) applies a set voltage to the polarity
select means (60) to reduce the operating'time of eéch
polarity select means.(60).

When a control unit outputs a low-voltagebit of data

25 “0” in the state that another control unit (11-C, 11-C, ...)
applies a direct-current voltage to the communication line

(20), the master/slave unit determining means (42) of the

- 13 -



unit loses in polarity discrimnation and.the programthen returns to the
main routine of Fig. 14. Thereafter, the unit Y4 of Fig. 16 outputs no
i dentification nunber signal afterward.

subject control unit determines the defeat of the control

unit in polarity determination. Such above operations are

repeated and the control unit (11-C) having outputted the

entire identification number signal is determined to be a
5 master unit.

In the invention of claim 4, the number output means
(41) output a high-voltage bit, the forced discharge means
(80) forcedly discharges charges in the communication line
(20) and charges .stored in interface parts of the units

10 connected to the communication line (20).

In the invention of c¢laim 5, in -the_ case that the
identification number signals are different in position
from each other Sy 1 bit or more, different unit numbers
may be matched in bit state with each other. In such cases,

15 an identification number signal includeé- an added
verification signal and the control unit (11-C) having
finished outpu'ttiﬁg the identification number signal in
advance applies s voltage from the power source (DC) .
Accordingly, the control unit (11-C) having not outputted

20 its entire identification number signal detects a high-
level VOltage of the communication line (20) when outputting
a low voltage-level .verification signal, so that the defeat
of the control unit in polarity determinétion is determined.

In the invention of claim 6, when the master/slave

25 unit determining mean-s (42) of a control unit determines
that the control unit is é master unit, the master unit

declaration means (43) of the control unit outputs a master

_..14_



When the data "0" is outputted and at the.step ST64 all the outdoor control

units (11-C, 11-C, ...) output data "0", if the tinmer counts to Tc seconds,
t he program proceeds '

unit declaration signal to the communication line (20) . Then,
for example, when two control units (11-C) output respective
master unit declaration signals, one control unit (11-C)
compares its own unit number with that of the other control
5 wunit (11-C) having outputted the master unit declaration
signal. When the owﬁ unit number is greater than that of
the other control unit, the subject control unit keeps itself
a master unit. When the unit number of the other control
-unit (11-C) is greater than the own unit number, the

10 determination change means (44) of the subject control unit
changes the unit setting to a slave unit.

In the invention of claim 7, when a master unit
produces a fault o-r the like, the state discriminating means
(45) of the master unit discriminates an unsteady state in

15 polarity of the communication line (20). Accordingly, the
restart means (46) of the master unit restarts an operation
oﬁ determining to be a master unit or a slave unit so that
the other control unit (11-C) is determined to be a master
unit.

20 In the invention of claim 16, data transmission is
made through the local transmission line (28) bétween the
thermal-source-side control unit (11-C) and the user-side
control units (12-C, 12-C, ...) in each control group (1A,
1B, ...), and data transmission is also made through the

25 centralized transmiséion line (28) between the control
groups (1A, 1B, ...). In particular, in the invention of

claim 13, data transmission is made using AMI signals.

_15_
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Further, from among the thermai-source-side control
anits (11-C, 11-C, ...), a master unit that connects the
power Superpositiori circuit (50) to the communication line
(20) and supplies eléctric power to the communication line
(20). is set. With the master unit set, one control group
(1¢) may be additionally connected and a thermal-
source-side control unit (11-C) méy be added to the
centralized transmission line (2T).

In such a case, since the thermal-source-side
control unit (1I1-C) determinec_l to be a master unit outputs
a master unit declaration signal, the additional
thermal-source-side control unit (11-C) receives the master
unit declaration éignal, stops the ocutput of a master unit
declaration signal and opens the switching means (51), so
that the additional thermal-source-side control unit (11-Cf
is determined tobe a slave unit that does not supply electric
power. -

In the invention of claim 11, for example, by the
throwing of a main switch, determination of a master unit
for power supply is made from among the_ plurality of control
groups (1A, 1B, ...). At the time, when the forcedly setting
means (BI) of one thermal—source-side control unit (11-
C) is switched on so that a master unit setting signal is
inputted to the thermal—source—side control unit (1l1-C) p
the master unit declaration means (4B) of the thermal-
source-side control unit (1;—0) having received the master

unit setting signal outputs amaster unit declaration signal.

_16._



1. Atransm ssion device in which a plurality of control units (11-C, 11-C
...) are connected to each other through a comunication line (20) conposed
of a positive pole side signal line (2a) and a negative pol e side signal

l'i ne
As a result, the thermal-source-side control unit (11-C)
in which the forcedly setting means (BI) has been operated
is changed to a master unit and other thermal-source-side
control units (11-C, 11-C, ...) are determined to be slave
5 units.’

In the invention of claim 12, when the centralized
controller (50) is first not connected to the centralized
transmission 1line (2T) and is then connected to the
centralized transmission line (2T), since tbe centralized

10 controller (50) is formatted to be amaster unit at any time,
the centralized controller (50) is set to a master unit to
output a power superposition signal to the centralized
transmission line (2T).

Consequently, the thermal—source—side contfol unit

15 (1}-C) as a master unit is'changed to a slave unit by the
master-to-slave unit change means (4D) and the master unit
declaration meane (4B) stops the transmission of a master
unit declaration signal according to amas ter unit canceling.
signal from the master-to-slave unit change means (4D), so

20 that all the thermal-source-side control units (11-C,
11-C, ...) are changed to slave units.

- Effects of the Invention -

According to the inventions of claims 1, 2 and 9,
since.a master unit is determined besed on unit numbers

25 pre-assigned ﬁo respective control units (11—C,' 11-C, ..),
a setting operation that connects the pewer superposition

means (50) to the communication line (20) is not required,

_.17 ~



(2b) and an information signal of either polarity is bidirectionally
transmtted between the control units (11-C, 11-C, ...), said control
(11-C, 11-C, ...) each conprising:

10

15

20

25

-thereby simplifying the setting operation.

Further, improper settings such as connection to the
communication line (20) of two power superposition means
(50) can be securely prevented.

In particular, since the control units is provided
with pélarity select means (60) having a negative-polarity
resistance characteristic, the polarity of the
communication line (20) can be discriminated by the terminal
voltage of the polarity select means (60) even if the control
unit is connected at different polarity to the communication
line. This allows a correct determination about whether a
subjec_:t unit is a master unit or a slave unit.

According fo the invention of claim 3, since the power
superposition means (50) is provided with discharge
resistors (R1l, R2), there is no need to provide a choke coil
or the like between the direct-current power source (DC)
and the communication line (20). This presents a simple
circuit configuration.

According ﬁo the invention of claim 4, provision of
the forced discharge means (80) enables a secure discharge
of charges in the communication line (20) after a high-

voltage bit of an identification number signal is outputted,

thereby reducing a data transmission time.

According to the invention of claim 5, since a
low-voltage level verification signal is added to an
identification number signal, determination about whether

a subject unit is a master unit or a slave unit can be

_.18._
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power superposition neans (50) for applying a specific direct-current
vol tage froma power source (DC) to the communication line (20); and
polarity sel ect neans (60) which has a negative-polarity

10

15

20

25

correctly made by the verification signal even if signals
are shifted from each other by 1 bit or more. |

According to the invention_ of claim 6, the output
of a master unit declaration sigriél_ enabies determination
of one master unit even if a plurality of master units are
set, thereby securely preventing improper setting of a
master unit.

According to the invention of claim 7, when an
unsteady state in polarity of the communication line (20)
is determined, an opération of determi.ning whether a subject
unit is a master unit or a slave unit can be restarted.
Thereby, even in the case of malfunction of a master unit,

another control unit (11-C, 11-C, ...) can be set to a new

master unit so that the polarity discrimination can be

continuously made. Consequently,  transmission of
information signals can be continuously made. This enhances
reliability of control.

According to the inventibn lof claj.m 8, since the
initial operating point of the polarity select means (60)
has a specific voltage, this reduces an operating time of
the polarity select means (60), thereby reducing a time for
determination about whether a subject unit is a master unit
or a slave unit. |

According to the invention of c¢laim 10, the

thermal-source~side control unit (11-C) set to amaster unit

‘outputs a master unit declaration signal at set time

intervals and the other thermal-source-side control unit

._.19_
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(11-C) receiving the master unit declaration signal turns
to a slave unit. Therefore, even if an additional
thermal-source-side control unif (11-C) is provided, there
is no need to reset a maser unit for power supply. This
reduces a time for determination of amaster unit. As a result,
air conditioning can be promptly started, thereby
presenting enhanced air conditioning control and enhanced
comfortableness.

In particular, according to the inventioﬁ of claim
13, since power supply for polarity discrimination can be
promptly made in date transmission using AMI signals, tﬁé
start of air conditioning can be advanced. This enhances
air conditioningmcontrol. |

According to the invention of claim 11, since the
thermal-source-side control unit (11-C) is mahually set to
a master unit by the forcedly setting means. (BI), the setting
of a master ﬁnit can be pfomptly made. This reduces a time
for determination of a master unit thereby promptly starting
air conditioning operation.

According to the invention of.claim 12, connection
of the centralized controller (50) leads to setting of the
centralized controiler (50) to a master unit, and the
thermal-source-side control unit (11-C) ﬁs a master unit
changes itself to a slave unit when receiving a power
superposition signal from the centralized controller (50).
Accordingly, there is no need to reset a master unit. This

reduces a time for determination of a master unit, thereby
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esi stance characteristic that current increasingly flows as he applied
voltage is lowered and is connected in series to the power source (DO
wherein a voltage Vmof the polarity select neans (60) corresponding to a
m ni mum current val ue '
promptly starting air conditioning operation.
[Brief Description of the Drawings]

Fig. lA is a block diagram showing the configuration
of the invention according to claims 1 to 9.

5 Fig. 1B is a block diagram showing the cénfiguration
of the inveﬁtidn according to claims 10 to 13.

Fig. 2 is a diagram showing the control system
hardware donfiguration of an air conditioner according to
Embodiment 1 of this invention.

10 Fig. 3isacircuitblock diagramof necessary portion
of an outdoor unit.

Fig. 4 is_a circuit diagram of a polarity seléct
circuit. |

Fig. 5 is a diagram showing a ﬁegative—polarity

15 characteristic of the polarity select circuit.

Fig. 6 is a current state diagram of an air
conditioner in a same polarity state.

Fig. 7 is a current state diagram of an air
conditioner in a different poiarity state.

20 - Fig. 8 is an explahatory diagram showing set current
values of a polarity select circuit.

Fig; 9 is a control system diagram for explanation
of characteristics of the polarity select circuit.

Fig. 10 is a circuit diagram of é voltage

25 discriminating circuit.
Fig. llisa sig:nal waveform diagram showing the state

that identification nﬁmber signals are shifted to each
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ased on the negative-polarity resistance characteristic is preset |arger
than the power source voltage, a maximumcurrent value Id of the palarity
sel ect nmeans (60) based on the negative-polarity resistance characteristic
IS preset
other.
Fig. 12 is a signal waveform diagram showing forced
discharge by a forced'discharge means.
Fig. 13 is a voltage characteristic diagram showing
5 transitions of an éperating point in the polarity select
circuit.
Fig. 14 is a control flow chart showing an cperation
of determining whether to be a master unit or a slave unit.
Fig. 15 is a control flow chart showing a polarity
10 discrimination. -
| Fig. 16 is a signal waveform diagfam shqwing an
operation of determining whether to be a master unit or a.
slave unit. h
Fig. 17 is a signal waveform diagram showing another
15 operation of detei'mining to be a master unit or a slave unit.
Fig. 18 is a circuit diagram showing another power
superposition circuit.
| Fig. 19 is a coﬁfﬁol system hardware configuration
diagram of an air conditioner éccording to Embodiment 2 of
20 this invention.
Fig;'20 is a schematic circuit block diagram of an
outdoor control unit.
Fig. 21 is a control flow chart of an air conditioning
control system up fo the start time of air conditioning
25 operation.
Fig. 22 is a control flow chart of a mater unit

determination processing.
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smal l er than an over current value Is flow ng. through the communication
line (20) when the power source (DC) is different in polarity fromthe

comuni cation line (20), a termnal voltage of the polarity sel ect neans
(60) generated

Fig. 23 is a control flow chart at the time of
reception of a master unit declaration signal.

Fig. 24 is a schematic control system configuration
diagram when a centralized controller is connected.

5 Fig. 25 ié a control flow chart at the time of
post-connection of an outdoor control unit.

Fig. 26 is a schematic control system configuration
diagramat the time of post—connection of the outdoor control
unit. |

10 Fig. 27 is a control.flow chart at the time of
switch-on of a forcedly setting button.
| Fig. 28 is.a schematic control system configuration
diagram at the time of switch-on of thé forcedly setting
button.
15 [Best Mode for Carrying Out the Invention]
<Embodiment 1>

Detailed description is rﬁade below about Embodiment
llof this invention with reference to the drawings.

-System configuration-

20 Fig. 2 shows a control system of an air conditioner

(10) . The air conditioner (10) has four outdoor units (11,

11, ...) and a plurality of indoor units (12; 12, ...). Four
outdoor control units (11-c, 11-C, ...) for controlling the
respective outdoor units (11, 11, ...) are séquentially

25 connected to a plurality of indoor control units (12-C,
12-C, ...) for contrdlling the respective indoor units (12,

12, ...) through a communication line (20) formed of two
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by vol tage application by the power source (DC) drops based on the

negative-polarity resistance characteristic when the term nal

the sane polarity as in the conmunication line (20), and the term nal -
vol tage of the
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signal lines. Information signals for air conditioning

control are transmitted and received between the outddor

control units (11-C, 11-C, ...) and the indoor control units
(12-Cc, 12-C, ...).
Further, the indoor control units (12-C, 12-C, ...)

are sectioned into a plurality of air conditioning groups.

In each air conditioning group, a remote control (13) is

‘connected to __eac'h- indoor control wunit through a

communication path (21) formed of two signal 1lines.
Information signals for air conditioning control are
transmitted and received between the indoor control unit
(12-C) and the remote control (13). Acentralized controller
(14) as one contrgl unit is connected to the communicatibn
line (20). Information signals for air conditioning control
are transmitted aﬁd received between the centralized
controller (14)l and the outdoor control units (11-C,
11-C, ...) and between the centralized controller (14) and
the indoor control units (12-C, 12-C, ...).

For a transmission method among the outdoor control

unit (11-C), the indoor control unit (12-C), the remote

control (13) and the centralized controller (14), the

balanced communication mode in the AMI communication method
is used. The transmission mode is desigﬁed so as to make
half-duplex signal transmission at a presét polarity.
The outdoor uﬁit (11) has at least an outdoor heat
exchanger including a compressor, a four-way selector valve

and a fan and an outdoor motor-operated expansion valve,

o4 -

vol t age has



polarity select neans (60) generated by voltage application by the power

source

characteristic when the term.nal voltage is different in polarity fromt

(DC) rises based on the negative- polarity resistance

power source (DC) and the
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though they are not:showﬁ. The indoor control unit (12) has
at least an indoor motor-operated expansion valve and an
indoor heat exchangef including a fan, though they are not
shown. Each refrigerant circulating circuit is designed so
as to be reversible in a refrigerant circulating direction
between a cooling operation mode and a heating operation
mode. |

-Configuration of outdoor control unit (11-C)-

As shown in Fig. 3, the outdoor control unit (11-C)
comprises a transmission circuit (3A), a reception circuit
(3B) and a polarity discriminating circuit (3C). The
transmission circuits (3A), the reception circuit (3B) and
the polarity disériminating circuit (3C) are connected to
‘an MPU (40) . The indoor control unit_(12C), the remote
control (13) and the centralized controller (14) are each
provided with a transmission circuit (3A), a reception
circuit (3B) and a pélarity discriminating circuit (3C)
which are the same circuit configuration as in the
below-mentioned outdoor control unit (11-C), though'they

are not shown. Therefore, only the circuit configuration

"of the outdoor control unit (11-C) will be typically

described for the control units of other types. The
-communication_line (20) is formed of a positive side signal
line (2a) and a negative side signal line (2b).

The transmission circuit (3A) is connected to the
communication line (20) through a common linel(22), has

non-shown two drivers, and outputs information signals to

_25_
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commruni cat i on I | ne (_20). 2. A transm ssion device according to' claim1,
further conprising discharge resistors (RL, R2) for

the communication line (20) according to output signals from
the MPU (.40)-.

The reception circuit (3B) is connected to the
communication line (20) through the common line (22),

5 receives information signals of the communication line (20)
and outputs them to the MPU (40).

The polarity discriminating circuit (3C) is
connected to the positive.side signal line (2a) and the
negative_side signal.line (2b) of the communication line

10 (20) through the common line (20) and discriminates each
polarity of the positive side signal line (2a) and the
negative side signal line (2b) . The polarity discriminating
circuit (3C) furéher has two light.emitting diodes (LEDI1,
LED2) and two phototransistors (PHT1l, PHT2) and is designed

15 so as to output a polarity signal to the MPU (40) by
ON-operation of either one of phototransistors (PHT1, PHT2) ..
The transmission circuit (3a) inverses an information
signal to transmit based on a discrimination of different
polarity by the polarity discriminating circuit (3C) .

20 The outdoor control units (11-C, 11-C, ...) are each

| provided with a power superposi tion circuit (50), apolarity
select circuit (60), a voltage discriminating circuit (70)
and a forced discharge circuit (80). As one of features of
this invention, the outdoor ccntrol units (11-C, 11-C, ...)

25 are each decigned so as to determine a unit which applies

a.direct—current&&oltage to the communicatiohgline (20) and

connects the discharge resistors (R1, R2) to the
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communication line (20). That is, since the number of the
outdoor conti'ol units (11-C, 11-C, .. .) are less than that
of the indoor control units (12-C, 12-C, ...}, the power
superposition circuit (50) is provided only in the outdoor
control units (11-C¢, 11-C, ...) for cost saving.

In the power superposition circuit (50), the
direct-current po_wer source (DC) is connected to the
positive side signal line (2a) and the negative side signal
line (2b) of the communication line (20) through power source
lines (23, 23), the discharge re.sistors (R1, R2) and a
capacitor (Cl) , thereby forming a power superpositionmeans.
The direct-current poﬁer source (DC) applies a direct-
current voltage of a set value, for example, +16V to the

positive side signal line (2a) and the negative side signal

line (2b) so that the polarity of the communication line

(20) can be determined.

The power source lines (23, 23) are providéd with
respective relay switches (Ryl-1, Ryl-2). The relay
switches (Ryl-1, Ryl-2) forma power supply switch (51) which
connects and disconnecﬁs the direct—éurrént power source
(DC) and the communication line (20) based on a control
signal from the MPU (40). |

Further, ‘the discharge resiétors (R1, R2) are
disposed.oh the direct-current power source (DC) side from
the relay switches (Ryl-1, Ryl-2) of the‘poﬁer source lines
(23, 23). The capacitor (Cl) is connected in parallel to

the direct-current power source (DC) between both the power
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line (2a) and the negative pole side signal line (2b) formng the
comuni cation line (20). the control units (11-C 11-C, ...) each
conpri sing: nunber output nmeans (41) for controlling the power
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source lines (23, 23). Both the discharge resistors (R1l,
R2) are éonnected in series through the capacitor (Cl}.

The capacitor (Cl) is set to a capacitance that a
capacitive reactance to 'the frequency of a signal
transmitted in the communidation line (20) is sufficiently
small as compéred with resistance values of the discharge

resistors (R1l, R2). As a result, an impedance seen from the

. communication line (20) is equivalent to that two resistors

are connected; so that the discharge resistors (R1l, R2)’
perform.

~Configuration of polarity select circuit (60)-

As shown in Fig. 4, the polarity select circuit (60)
as one of'featufés of this invention is coﬁnected to the’
negative side power source line (23) and is connected in
series to the direct-current pbwer source (DC), thereby
forming a polarity select means.

.The polarity_select circuit (60) has a transistor
(Trl) connected to the power source line (23) through a diode
({D1). The emitter of the transistor (Trl) is connected to
the ground tﬁrough a resistor (R3), and the base thereof
is connected to an amplifier (Ul) through a resistor (R4).
The diode (D1l) is provided for protecting the transistor
{Trl) from noise, an inversely applied voltage and the like.

An inverse side input of the amplifier (Ul) is
connected to a positive feedback circuit (61) toward the
colledtor of the transistor (Trl) and is connected to a

negative feedback circuit (62) toward the emitter of the
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superposition neans (50) to base-band nodul ate a power source voltage to be
super posed on the voltage of the communication line (20) and outputting to

the conmunication line (20) a binary identification nunber signal based on
a unit number

transistor (Trl). The positive feedback circuit (61) has
a diode (D2) and a resistor (R5) while the negative feedback
circuit (62) has a resistor (R6).

A non-inverse side input of the amplifier (Ul) is

5 connected, through a resistor {R9), to a reference'vcltage
line (63) in which a power source (PS) and two resistors
(R7, RB) are cohnected in series. |

The polarity select circuit (60) is formed, as shown

in Fig. 5, so as to exhibit a negative-polarity resistance
10 characteristic in the form of a saw blade by the positive
feedback circuit (61).

In detail, by positively feeding back an applied
voltage Ve of thc collector of the transistor (Trl), the
above negative-polarity resistance charactéristic is

15 obtained'(ope:ating points Q2 to Vm). Current Ic flowing
through the transictor (Trl) is found from the following

. formula: .

Ic = {Vref X (R5+R6) - VeXR6}/(R3XR5) ...(1)

In the above formula (1), Vref is a reference voltage
20 between the two resistors (R7, R8) in the reference voltage
line. When the voltage of the power source (PS) is 5V, Vref

is found from the following formula:

Vref = (5XR8)/(R7+R8) ...(2)

The diode (D2) prohibits a positive feedback when

256 the appiied voltage Vc is less than the reference voltage
Vref (Ve<Vref).

Further, the voltage Vm corresponding to a minimum
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pré-assigned to the control unit (11-C, 11-C, ...); voltage discrimnating
nmeans (70) for detecting the termnal voltage of the polarity sel ect neans
(60) and outputting a | owvoltage signal when the terninal voltage is

current value based on the negative-polarity resistance
characteristic is set larger than the voltage value (16V)
'of the direét-current'power source (DC).
A set current value Id as a maximum éurrent value
5 at the peak point of the negative-polarity resistance
characteristic is set. by the negative feedback circuit (62)
and is found from the following formula.
| Id = Vref/R3 ... (3)
Furthér, the voltage value at the peak point of the
10 negative-polarity resistance characteristic is set to_O.SV
~equal to the reference voltage Vref. An inclination from
a starting point to the peak point of the negative-polarity
resistance char;cteristic diagram is decided by the
characteristic of the resistor (R3). In this region, the
15 amplifier (Ul) performs a comparatorQIike operation.

The set cur'.z{ent value Id is set smaller than a minimum
overcurrent value Is and larger than a maximum load current
value In.

As shown in Fig. 6, the maximum load current value

20 In is a maximum current value of current flowing through
the communication line (20) when a direct-currenﬁ voltage
is applied to the communication line (20) from one power
superposition circuit (50) of, for example, an output
control unit (11-C). As shown in Fig. 7, the minimum

25 overcurrent value Is is a minimum overcurrent value of
current flowing through the communication line (20) wheh

the power superposition circuits (50, 50, ...) of, for
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a set voltage or less and a high-voltage signal when the term nal voltage
I s above the set voltage, respectively; and master/slave unit determ ning
means (42) for observing

example, outdoor control units (11—C) are connected, at
opposite polarity, to-the communication line (20).

As shown in Fig. 8, the minimum overcurrent value
Is is set larger thén the maximum load current value In

5 (Is>In). The set current value Id is set between the minimum
overcurrent value Is and the maximum load current value In.

-Characteristic of polarity select circuit (60) -

Déscription is made next about a characteristic of
the peolarity select circuit (60).

10 | As shown in a schematic diagram of Fig. 9, suppose
that direct-current power sources (DC, DC) of the power
superposition cir~cuits {50, 50) .of two outdoor control units
(11—05 are connected, at opposite polarity, to. the
communication line (20). In this state, when the relay

15 switches (Ryl-1, Ryl-2) are switched on so that
direct-current voltages are applied to the communication
line (20) in two ways, both the applied voltage wvalues are
not equal to each other. Since a line resistor (R2) of the
communication line (20) and the like exist ﬁeﬁween two

20 polarity select circuits (60, 60), different voltages are
appliéd to the communication line.

Due to the'difference between applied voltages, cne
polarity select circuit (60) makes an abplied voltage of
the operating point smaller to supply a more amount of

25 current, whereas the other polarity select circuit (60)
makes an applied voltage of the operating point larger to

limit an amount of current, because the two direct-current
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t he vol tage of the communication |ine (20), determ ning the control unit to
be a slave unit whose power superposition neans (50) applies no
direct-current voltage to the conmunication line (20) when detecting a-

hi gh-1 evel voltage

power sources (DC, DC) are connected in series and therefore
current flowing through the entire circuit is constant. That
is, two applied voltages of the two polarity select circuits
(60) have an exclusive relationship.

5 More specifically, for exgmple, when voltages of Q5
and Q7 are applied to the two polarity select circuits (60,
60) respectively, the opefating point of one polarity select
circuit (60) s.hifts from Q5 to 94, Q3, 02, Q1 in order, while
the operating point of the other polarity select circuit

10 (60) shifts from Q7 to Q8, 09, ..., Q13 in order.

As shown in Fig. 5, stable points among the operating
points of the two polarity select circuits (60, 60) are
intersecting points between the negafive-pdlarity
resistance ch#ractgristic of one polarity select circuit

15 (60) and a load line of the other polarity select circuit
(60) . Three intersecting points exist. However, since the
stable poiﬂt shifts to a lower voltage point on the lower
voltage side, the practical operating point of one polarity
select circuit (60) is Ql and the operating point of the

20 other polarity select circuit (60) is Q13.

| As a result, the terminal voltage of the polarity
select circuit (60) having the operating point of Q1 is 0V,
whereas the terminal voltage of the polarity select circuit
(60) ha\_ring the opera;ing .point of Q13 is 32V. Accordingly,

2.5 the direct-current voltage of the pola.rity select circuit
(60) of a OV terminal voltage has the same polarity as the

communication line (20) , whereas the direct~current voltage
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of the communication line (20) at the tinme of outputting "0" bit of an
I dentification nunber signal of the control unit, determning the control
unit to be a slave unit whose ' :

of the polar'ity select circuit (60) of a 32V terminal voltage
is different in polarity from the communication line (20).

~-Configuration of voltage discriminating circuit
(70) -

5 As shown in Fig. 10, the voltage discriminating
circuit (70) is connected bétween the diode (D1l) of the
polarity select circuit (60) and the transistor (Trl),
the:beby forming a <voltage discriminating means  for
detecting the terminal voltage of the polarity select

1.0 circuit (60).

The voltage _discriminating circuit (70) has a
comparator (U2) connected at the non-—_invérse side input to
the polérity select circuit (60) through a resistor (R10).
The non-inverse side input of the compai‘ator (U2) is

15 connected to a reference voltage line (71) in which a power
source (PS) and two resistors (R11l, R12) are connected in
series. The non-inverse side input of the comparator (U2)
is connected to the power source (PS) through a diode (D2).

The output of the comprator (U2) is connected to the

20 MPU (40) through a resistor (R13) and is connected to the
ground through a resistor (R14) . The comparator (U2) outputs
to the MP (40) a low-voltage signal when the terminal voltage
of the polarity select circuit (60) is a set voltage or less,
and outputs ‘lio the MPt_I (40) a high-voltage signal when the

25 terminal voltage of thé polarity select circuit (60) is above
" the set voltage. In detail,_when the terminal voltage of

the polarity select circuit (60) is 1V or 1less, the
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comparator (U2) outputs a low-voltage signal to inform the
MPU (40) that its own polarity is selected as a result of
competition in polarity between t.he communication line (20)
and the direct-current power source (DC). On the contrary,
when the terminal voltage of the polarity seleét ¢ircuit
(60) is above 1V, the comparator (U2) outputs a high-voltage
signal to inform the MPU (40) that its own polarity is not
selected as a result of competition in polarity between the
commu-nicatiozi line (20) and the direct-current power source
(DC) .

-Configuration of other components in MPU (40) -

The MPU (49) is provided with a number output means
(41) and a master/slave unit determining means (42).

The number cutput means (41) opens and shuts the relay
switches (Ryl—l; Ryl-2) of the;power superposition c¢ircuit
(50) and outputs a serial number as a unit number of its
own outdoor control unit to the communication line (20).
In detail, the serial number such as a product numbér is
pre—-assigned to each of the outdoor control units (11-C,
11-C, ...). The serial numbers are assigned as different
unit numbers to every outdoor control units (11-Cc, 11-
c, ...).

Thenumberoufputmeans(41)opensandshutstherelay
switches (Ryl-1, Ry172) of the power superposition means
(50), Dbase-band modulates a direct-current voltage
superposing in the communication line (20) and outputs a

binary identification number signal based on the serial
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t he conmuni cation Iine (20) when the voltage discrimnating nmeans (70)
outputs a high-voltage signal at the tinme of outputting "1" bit of the

i dentification nunber signal of the control unit, determi ning the control
unit to be a naster

number to thé communication line (20).

Further, as shown in_Fig. 11, the number output means
(41) adds a low-voltage level verification signal LAST after
the serial number.

5 The master/slave unit determining means (42)
determines whether its own unit is a master unit which
applies a direct—cufreht'voltage to the communication line
(20) and connects the discharge resistors (Rl, R2) to the
communication line (20) or a slave unit which applies no

10 direct-current voltage to the communication line (20) and
does not connect théédissharge resistors (R1l, R2) to the
communication line (20). In other words, the master/slave
unit determining means (42) determines whether its own unit
is a master unit.which flips on the relay switches (Ryl-1,

15 Ryl-2) when control information is transmitted at the time
of air conditioning or a slave unit which flips off the relay
switches (Ryl-1, Ryl-2) when control information is
transmitted at the time of air conditioning.

When a direct-current voltage is applied to the

20 communication line (20), the light emitting diodes (LED1,
LED2) of the polarity discriminating circuit (3C) turn the
phototransistors (PHT1, PHTZ) .on, and the polarity
discriminating circuit (3C) outputs to thé MPU (40) a
low-level voltage signal ss a polarity signal indicating

25 a same polarity signal or a different polarity signal. When
no direct-current voltage is applied to the communication

line (20), the phototfansistors (PHT1, PHT2) remains off
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unit whose power superposition neans (50) applies a direct- current voltage
to the communication line (20) when the voltage discrimnating neans (70)
outputs a |l ow voltage signal and the entire identification nunber signal of
t he '

and the polarity discriminating circuit (3C) outputs to the
MPU (40) a hiéh-level voltage signal including neither a
same polarify signél nor a different polarity signal. When
an identification number signal of its own unit is outputted

5 to the communication line (20) by the number output means
(41), the master/slave unit determining means (42)
determines whether its own unit is a master unit or a slave
unit based on an output signal from the polarity
discriminating circuit (3C) in the CSMA/CD (carrier sense

10 ﬁultiple access with collision deteqtion) mode, and
determines whether its own unit is a mastei: unit or a slave
unit based on a low-level voltage signal or a high-level
voltage signal f}om the voltage discriminating circuit
{70) .

15 More specifically, the master/slave unit
determining means (42) detérmineé that its own unit is a
slave unit when the voltage discriminating circuit (70)
outputs a high-voltage signal in outputting a high-voltage
bit of an identification number signal of its own unit. The

20 master/slave unit determining means (42) also determines
that its owﬁ unit is a slave unit when the polarity
discriminating circuit (3C) detects a high—level voltage
of the communication line (20) in outputting é low~-voltage
bit of an identification number signal of its own unit,

25 because another outdocor control unit (11-c, 11-C, ...)
outputs an identification number signal of the control unit.

The master/slave unit determining means (42)
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determines that its ownunit is a master unit when the voltage
discriminating circuit (70) outputs a low-voltage signal
and the entire identification number signal of its own unit.
Thereby, a single master unit in the air conditioner (10)
is determined.

In 'particular, as shown in Fig. 11, when
identification number signals of the outdoor control units
(11-Cc, 11-C, ...) aré different in posifion from each other
by one bit or more, the number output means (41) outputs
a serial number and then outﬁuts a verification signal LAST.
Thus, when the polarity discriminating circuit (3C) outputs
a high-level voltagé signal as a polarity signal in
outputting a verification signal LAST (See “LAST’ in Fig.
11(b)), the master/slave unit determining means (42)
determines that its own unit is a slave unit.

As shown in Fig. 11(c), a verification signal LAST
of “0” is added after a serial number by the number output
means (41).

As _shown in Fig. 3, the forced discharge circuit (80)
forms a forced dischafge means for discharging charges of
the communication line (20);"charges in interface parts of
the units connected to the communication 1line (20)
immediately after the number output means (41) outputs a
high-voltage bit of an identification number signal of its
own unit.

More specifically, the forced discharge circuit (80)

has a transistor (Tr2), a resistor (R15) and a diode (D3)
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(41) to conplete the operation of the determining to be a nmaster unit-or
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signal of the control unit,' determ ning the control unit
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each connected in parallel to the capacitor (Cl) of the power
superposition circuit (50). The base of the transistor (Tr2)
is connected to the direct-current power source (DC) through
a resistor (R16) énd to another transistor (Tr3) through
a resistor (R17). The transistor (Tr3) is connected at the
base to the MPU (40) through a resistor (R18) and :anuts
a forcedly dlscharglng signal.

When a high-voltage bit of an identification number
signal is outputted to the communication line (20), it takes
several ten seconds for voltage to drop by natural discharge
t2 after a voltage output ti1, aé. showh in Fig. 12(a). To
solve the problem, as shown in Fig. 12(b), the forced
discharge cir-cui t‘- (80) conducts forced discharge t3 thereby -
reducing a transmission period of time. At the time, as shown
in Fig. 12('c)-, wherni another outdoor control unit (11-C,
11-C, ...) outputs a voltage, the master/.siéve unit
determining means (42) may determines that its own unit is
a slave unit. However, it produces no problem because it
is essential only to determine a single master unit.

The MPU (40) is provided with a master unit
declarétion means (43) and a determination change means (44).
The master unit declaration means (43)_ outputs a master unit
declaration signal to the communication line (20) when the
master/slave unit determining means (42) determines that
its own unit is a master unit.

Thé determination change means (44) receives a

master unit declaration signal from another outdoor control
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to be a slave unit when the voltage discrimnating neans (70)loutputs a
hi gh-vol tage signal at the tinme of outputting a high-voltage bit of the
i dentification nunber signal of the control unit determning the control
unit to be a master
unit (11-C), compares the serial number of the other outdoor
control unit (11-C) with that of its own unit, and changes
the master l_init determined by the master/slave unit
determining means (42) to a slave unit when the serial number.

5 of the oﬁhef outdoor control unit (11-C) is larger.

| More specifically, the above 'operation is for
setting a single master unit in the communication line (20).
Therefore, when two or more master units exist for some
reason, a single master ur_1:i.t must be determined. At the time, _

10 since the above maser unit have been set and signal
transmission is possible in the AMI communication method
even 1f two or more maser units are determined, the maser
unit declaration signal is outputted from the transmission
circuit (3A) to the communication line (20).

15 The MPU (40) is further provided with a state
recognizing meahs (45) and a restart means (46). The state
re_cognizing means (45) recognizes an uns_t_.eady' state in
polarity of:the communication line (20) due to noise and
the like.

20 The restart means (46) restarts operations of the
number oﬁtput means (41) and the master/slave unit
determining means (42) so as to activate 'an operation of
determining to be a master unit or a slave unit, .when the
state recognizing meaips {45) _recognizes an unsteady state

25 in polarity. _

In other words, when the outdoor control unit (11-C)

determined to be a master unit causes é malfunction in the
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unit whose power wuperposition neans (50) applies a direct-current.

vol t age t he conmunication line (20) when the voltage discrimnating nmeans
(70) outputs a lowvoltage signal and the entire identification nunber
signal of the ' :

discharge resistors (R1, R2), another outdoor control unit
(11-C) is determined to be a new master unit. |
The MPU (40) is also provided with an initializing
means (47) . Theinitializingmeans (47) applies a set voltage
5 to the polarity select circuit (60) so that the initial
operating point of the polarity select circuit (60) may have
a specific voltage value.
Moré specifically, as shown in Fig. 9 mentioned above,
when two polarity select circuits (60) operate and the relay
10 switches (Ryl-1, Ryl-2) are turned on, a voltage is applied
by the direct-current power source (DC) and the terminal
voltage of each polarity éelect circuit (60) then r.ises until
the voltage of the communication line (20) is balanced.
Accordingly, as shown in Fig. 13, the terminal
15 voltage of each polarity select circuit (60) starts to rise
at Q1 and rises to Q6 owing to the line resistor (2R) and
the like, and thereafter the operating points of the polarity
select circuit (60) shift to Q1 and Q13 as mentioned above.
The initializing means (47) turns on the transistor
20 {Tr2) of the forcéd discharge circﬁit (80) to conduct forced
discharge and directly applies a <voltage from ‘the
direct-current power source (DC) to the polarity select
circuit (60) so that the terminal voltage of the polarity
select circuit (60) bec_:omes Q6 at theinitial opérating point,
25 thereby reducing a time for pola'rity- selection operation.
—Mastei‘ unit determining operation-

Next, descri_p_tion is made about a master unit
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control unit is outputted, and then activating the nunber output neans
(41) to conplete the operation of determning to be a master unit or a
slave unit. 3. A transm ssion device according to claim2, wherein the

determining operation in the air conditioner (10) with
reference to control flowcharts of Figs. 14 and 15.

Fig. 14 shows a main routine. for master unit
determining operation and Fig. 15 shows a subroutine when

"5 outputs of serial numbers are competed with each other.

When a main switch of the air conditioner (10) is
“turned on ana the master unit determining operation of Fig.
14 starts, the progranlproceeas to step ST1l, turns off the
relay switches (Ryl-1, Ryl-2) of the power superposition

10 ceircuit (50), and turns off both the transistors (Tr2) Tr3)
of the forced discharge circuit (80). Thatxis, the program
executes an initializing operation to stop power supply from '
the direct-current power source (DV) and étop forced
discharge. In both the transistors (Tr2, Tr3) of the forced

15 discharge circuit (80), the transistor (Tr2) turns on when
the transistor (Tr3) turns on, and the transistor (Tr2) turns
off when fhe transistor (Tr3) turns off. Therefore,
description is made below.only about the on- and off—
operations of the transistor (Tr2).

20 Then, the program proceeds to step ST2, sets a timer
for Ti seconds and then proceeds to step ST3. At the step,
tbe program determines whether the timer counts to Ti and
stands by until the set time passes.

In detail, when charges are left in an interface part.

25 6f the unit connected to the communication line (20), the
outdoor control units (11-C, 11-C, ...) are programmed'to

be determined to be slave units. Accordingly, charges in
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di scharge resistors (RlL, R2) are provided in the power superposition neans

(50). 4. A transm ssion device according to claim2 or J, e
control unit (11-C, 11-C, ...) conprises forcedly THY@%F-I@H’ HlAé BEEN
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REPLACED

the communication line (20) are discharged and the program
stands by until the communication line (20) becomes steady.

The program proceeds to step ST4, sets the timer for.
Tm seconds and proceeds to step ST5. At the step, the program
determines whether transmission is possible. In detail, the

program  determines whether the polarity discriminating

circuit (3C) outputs a high-lewvel voltage signal as a

polarity signal or outputs a low-level voltage signal
including no p_olarity signal. Then, the program resets a
master unit flag and a slave unit flag.

Here, description is made about the normal case that
the voltage 6f th_e communication line -(20) drops, from the
state that the p_olarity discriminating circuit (3C) outpu'ts
a high-level voltage signal including no polarity signal.

In this case, the program proceeds from step STS5 to

step ST6 and executes a competition processing with the use

of serial numbers, which is the most significant feature’

of this invention. Since this processing is made as shown
in Fig. 15 and requires to determine results of
competitions, the competition processing is first

described.

The communication line (20) is connected_ to the

outdoor control units (11-c¢, 11-C, ...}, the indoor contré.l
units (12-C, 12-C, .. .) and the centralized controller (14).
Now, as shown in step ST5, these units are not determined
to be amaster unit or a sl_;ve unit. In this state, the number

output means (41) of respective outdoor control units (11-C,

This Sheet Has Been Replaced -
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di scharge nmeans (80) for discharging charges in the comunication |ine (20)
i mredi ately after the number output nmeans (41) outputs bit of an
i dentification nunber signal of the control unit.

11¥c, ...) output respective identification number signals
and the identification number signals are competed with each
6ther in the communication line (20).
At step ST61, the number output means (41l) of
5 respective outdoor control units (11-C, 11-C, ...) each set .
a bit counter to 0 bit. In detail, since.differentlserial
ﬂumbers are pre-—-assigned to respective outdoor control
units (11--C, 11-C, ...) ,. the respective number output means
(41) set the bit dounters to 0 bit in order to output
10 identification number signals from their least significant
bits. |
Then, the pProgram proceeds to step ST62, set the timer
for Tc seconds for charging. The program then proceeds to
step ST63 an..d detefmines whether data is “6”. In detail,
15 whether the least significant bit of the identification
number signal is “0” is determined. When the bit indicated
by the bit coﬁnter is “0"’, that is ,.when the least significant
bit is “0” at the present state, the program proceeds from
step ST63 to step ST64. At the step, the program turns_ on
20 the transistor (Tr2) of the forced dischérge circuit (80)
while keeping the relay switches (Ryl-1, Ryl-2) of the power
superposition circuit (50) off, and discharges charges of
the capacitor (Cl) of the power supefposition circuit (50)
for preparation of the next transmission. _
25 On the other hand, when the bit indicated by the bit
counter is “1”, that i's,'when the least significant bit is

“1” at the present state, the program proceeds from step ST63
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5. A transnmission device according to claim2 or 3, wherein the nunber
out put means (41) outputs an identification nunber signal to which a

| ow-| evel
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verification signal is

to step ST65. At the step, the transistor (Tr2) of the forced
discharge circuit (80) is turned off, the relay switches
(Ryl-1, Ryl-2) of the power superposition circuit (50) are
turned on, aﬁd data “1” is outputted.

When the data “1” is outputted, the program stands
by until the timer counts to Tc seconds and then proceeds-
to step ST66. At the step, the program sets the timer for
Tdseconds,thenproceedstostepST67anddetermineswhether
a subject unit wins or loses in polarity selection.

Detailed description is made about the polarity
discrimination. As shown iri_ Fig. 16, for example, five units
Y1-Y5 as outdoor control units (11-C, 11-C, ...) outbut
respective ideﬁtification number signals _to the
communiqation line (20). The serial number of the unit Y1
is assigned to 5, the serial number of the unit Y2 is assigned
to 3, the serial number of the unit ¥3 is assigned to 9,
the serial number of the unit Y4 is assigned to 6 and the
serial number of the unit.YS is assigned to 13. Bit B3 and
léter are omitted.

Fig. 16 shows polarities of identification number
signals outputted from the respective units Y1-Y¥5 and seen
from the communication line (20). The strait line of Fig;
16 is a OV line. As seen from Fig. 16, the units Y1 and ¥3
in which their identification number signals are outputted
below the 0V line are éonnected.opposite in polarity to the
communication line (20). |

In this state, the unit Y4 of serial number 6 proceeds
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added after outputting the unit nunber of the control unit. 6. A
transm ssion device according to claim2 or 3, wherein
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from step ST63 to step ST64, and other units Y1, Y2, ¥3 and
Y5 proceed from step ST63 to step ST65. Suppose that the
units Y1 and Y3 are connected opposite in polarity to the
communiclation line (20) and the units Y2 and Y5 are connected
to the communication line (20) in same polarity.

| When the relay switches (Ryl-1, Ryl-2) of each power
superposition circuit (56) of the four unitS'Yl( Y2, ¥Y3 and
Y5 are turned on, as shown in Figs. 5 and 9, the operating
points of the polarity select circuits (60) of the units
¥2 and Y5 come to Q1 so that the terminal voltages of the
polarity selec£ difcuits (60) drop. On the other hand, the

operating points of the polarity select circuits (60) of

the units Y1 and Y3 come to Q13 so that the terminal voltages

of the polarity select circuits (60) rise. The polarity
discriminationmay bé oppoéite . However, in this embodiment,
it is supposed that the polarity of the units Y2 and Y5 is
selected. |

As.a reéuit, the voltage discriminating circuits
(70) of the units Y2 and Y5 output low-voltage signals so
that the- master/slave unit determining means (42)
determines these units win in polarity discrimination. The
voltage discriminating circuits (70) of the units Y1 and
Y30utputhigh—voltagesignalssothatthenmster/sla#eunit
determin;ng means (42) determines these units lose in
polarity discriminatiﬁn.

At step ST65, though it is not shown, the initializing

means (47) turns on the transistor.(TrZ) of the forced
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the control unit (11-C, 11-C, ...) conprises: master unit decl aration neans
(43) for outputting a nmaster unit declaration signal to the comrunication
line (20) when the master/slave unit determ ning neans (42)

discharge circuit (80), applies a voltage from the
direct-current power source (DC) to the polarity select
cirguit (60) , thereby setting thg initial operating point
of each polarity select circuit (60) to Q6 of Fig. 13.

5 Thereafter, when determining the subject unit wins
in- poiarity discrimination, the program proceeds from step
8ST67 to step SISB. In Fig. 16, the units Y2 and Y5 are
determined to win in polarity discrimination. Then, with
the relay switches (Ryl-1, RY1—2) kept in an ON state, the

10 forced discharge circuit (80) turns on the transistor (Tr2)
to discharge charges 1eft.in the interface part of the unit
connected to the communication line (20).

Then, the program stands by until the timer counts
to Tc sedonds and proceeds from step ST68 to step ST69. At

15 the step, the program adds 1 to the bit counter, proceeds
to step ST70 and determines whether the bit counter counts
to 25._In detail, whether the bit counter comes to the most
significant bit of the identification number signal is
determined. Until the entire identification number signal

20 is outputted, the determination at step ST70 is NO and the
program returns to step ST62 and outputs the next bit.

On the other h_and, when determining the sﬁbject uni.t

loses in polarity discrimination, the program proceeds from

step ST67 to step ST71, determines that the units Y1 and

25 Y3 lose in polarity diécrimination as shown in Fig. 16, and

turns off the relay switches (Ry141, Ryl-2), and the forced

discharge circuit (80) turns off the transistor (Tr2) to
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determ nes a master unit, and; determ nation changing neans (44) for
changing the master unit determ ned by the master/slav ETHm SHEEt BASIBEE
means (42) to a slave unit vvh_en t he determ nati on changi ng REPLACED

shut off unnecessary .circui_t current.

Next, the program proceeds to étep S8T72, stands by
that the timer counts to Tc seconds and then proceeds to
step ST72. At the step, the master/slave unit determining

_5 means (42) determines its own unit loses in polarity
discrimination ahd the program returns to the main routine
of Fig. 14. In Fig. 16, the units Y1 and Y3 _outpuf no
identification number signal afterward.

When the data “0” is outputted and at step ST64 the

10 polarity di'scrimination is possible, the program proceeds
to step ST74 and turns off the transistor (Tr2) of the forced
discharge circuif. (80). Then, the program proceeds to step
ST75 and the master/slave unit determines that its own unit
loses in po’larit';y discrimination. |

15 In Fig. 16, while the unit Y4 outputs data “0”, other
units ¥2 and the like §utput data “1”. Acc-ordingly, the
voltage of the communication line (20) becomes a high level '
so that the pol-arity discriminating circuit (3C) of the unit.
Y4 outputs a high-level voltage signal. As a result, the

20 master/slave unit determining means (42) determines its own
unit loses in polarity discrimination and the program then
returns to the main routine of Fig. 14. Thereafter, the unit
Y4 of Fig. 16 outputs no identificati,on number signal
afterward.

25 When the data “0” is outputted and at the step ST64
all the outdoor control units (11-C, 11-C, ...) output data |
“0”, if the timer counts to Tc seconds, the program proceeds

-
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means (44) receives a master unit declaration signal from another control
unit (11-C, 11-C, ...) and the control unit (11-C, 11-C, ...) which has
outputted the naster unit declaration signal has a greater unit nunber.

to step ST76 and sets the timer for Td seconds. Then, the
program proceeds to step ST77 and stands by until the timér
count to Td seconds. |
At thé time of standby, when the voltage of the
5 communication line (20) becoﬁes a high level, another
outdoor control unit (11-C) may output an identification
number signal. Therefore, the program proceeds to step ST74
and the master/slave unit determining means (42) determines
its own unit loses in polarity discrimination as mentioned
10 above, and then the program returns to -the main routine of
Fig. 14.
When the timer counts up to Td seconds at step ST77,
the program proceeds to ST69, increments the bit counter
. and repeats the above operation. in detail, second bit data
_15 is outputted and the unit Y2 outputs data “1” in Fig. 16.
Therefore, theunit Y5 executes the operations of steps ST64,
ST74 and ST75 and the program then determines the subject
unit loses in polarity discriminétion.
When the entire identification numbér_signal 1ls
20 outputted, the program moves from step ST70 to step ST78
and the master/slave unit determining means (42) determines
its own unit wins in polarity discrimination. That is, the
unit Y2 wins in Fig. 16.
Thus, in Fig. 15, the unit outputting data “1” based
25 on the serial number sﬁrvives with higher priority and loses
when the first bit has a:different polarity. Thereby, only

one unit survives.
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A transm ssion device according to claim2 or 3, wherein the control unit
(11-C, 11-C, ...) conprises. state recognizing neans (45) for recognizing
an unsteady state polarity of the conmunication |line (20);

Next, in the pfocessing of Fig. 15, for example, when
two units Y2 and Y5 output dafa “1” with a difference in
position by 1 bit or less as shown in Fig. 17, both the units
Y2 and ¥5 first win and are then determined, based on the

5 next bit, about whether to win or lose in polarity
discrimination.

In detail, description is made about the case that
a difference iﬁ.stition by 1 bit or less occurs between
the units Y2 and Y5, the unit Y5 outputs data before the

10 unit Y2 does and the data of the unit Y5 does not grow dull
(see the solid line of fig. 17).

In this case, when the data Bn of the unit Y2.is
located at the 0—6rder digit, the unit Y2 proceeds from step
ST6 of Fig. 14 to step ST12 and step ST13 and stands by unltil

15 a mastér ﬁnit is décided. .

When the data Bn of the unit Y2 is located at the
firstorderorhighérdigitandthedataBn—loftheprecedent
order digit is “0”, the unit Y2 proceeds from step ST64 to
step ST74 and step ST75 and determination is made that the

20 unit loses in polarity discrimination.

When the data Bn of the unit Y2 is located at the_
first order or higher digit and the next-order digit data
Bn+l is “1”, the unit Y2 proceeds from step ST65 to step ST66
and step ST67. It is determined that the unit Y2 loses in

25 polarity discriminafion since the unit Y5 starts
discharging prior to the unit ¥2. Alternatively, it is

determined that the unit ¥2 wins in polarity discrimination
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and restart neans (46) for restarting operations of the nunber output
nmeans (41) and the nmaster/slave wunit determ ning neans (42) to determ ne
whet her to be a naster

because of its number of connected units and its connection
length and the unit Y2 proceeds to step ST68.

Oon thé other hand, there is the case that a difference
in position by 1 bit or less is made between the units Y2

5 and Y5, the unit Y5 outputs data prior to the unit ¥2 and
the data of the unit Y5 grows dull (see the broken line of
Fig. 17). In this case, the data of the unit Y5 méy not be
detected though it outputs data prior to the ﬁnit ¥2.

In such a case, when_the data Bn of the ﬁnit Y2 is

10 located at the O-order digit, the unit Y2 fundamentally
proceeds from step ST4 to sﬁep ST5 in Fig. 14. In some
instances, by disc'harge of the unit Y5 (step ST68), the unit
Y2 may proceed to-step ST71 of a competition processing of
Fig. 15.

.15 When the data Bn of the unit Y2 is 1oca£ed at the
first order or higher digit and the precedent digit data
Bn-1 is “0”, the unit Y2 proceeds from step ST64 to step ST74
and step ST75 and it is determined that the unit ¥2 losés
in polarity discrimination, as in the above-mentioned case

20 that the data of the unit Y5 does not grow dull.

When the daﬁa Bn of the unit Y2 is located at the
first order or higher digit and the next-order digit data
Bn+l is “1”, as in the above-mentioned case that the data
of the unit ¥5 does not grow dull, the unit Y2 proceeds from

25 step ST65 to step ST66'and step ST67. Then, it is determined
that the unit Y2 loses in bolarity discrimination and the

units Y2 proceeds to step ST71, since the unit Y5 starts
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unit or a slave unit when the state recognizing neans (45) recogni zes

unst eady
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state in polarity of the comunication [ine (20).

discharging prior to the unit Y2. Al.ternatively, it is
determined that the unit Y2 wins ih polarity discrimination
because of its number of connected units and its connection
length aﬁd the units Y2 proceeds to step ST68.

In any case, at least the unit ¥5 survives in the
competition of data items Bn. It is es_sentiai only that one
master unit is determined even if power is not supplied to
the plurality of units _at the same time. This case produces
no problem.

As shown in Fig. 11, when identification number
signals of two units are different in position from each
other by 1 bit or more, both the units are accidehtally
matched in bit state with each other even if their serial
numbers are different.

| In such a case, an identification number signal
includes a verification signal LAST added to the end of the
serial number (see Fig. 11(c)) and the unit which finishes
outputting its identification number signal earlier applies
a voltage from the direct-current power source (DC) to the
communication line (20). Therefore, the unit which does not
finishoutputtingits identification number signal (see Fig.

11(b)) detects a high-level voltage of the communication

line (20) at the output of a low-level voltage verification

signal LAST. As a result, at the time of output of the
verification signal LAST, the program proceeds from step
ST77 to step ST74 of Fig. 15 and determines that the latter

unit loses in polarity discrimination.
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7. A transm ssion device according to claim2 or
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When the subroutine of Fig. 15 finishes, the program
returns to step ST6 of the main routine of Fig. 14 and the

master/slave unit determining means (42) determines that

its own unit wins in polarity discrimination based on its

serial number. Then, the program proceeds from step ST6 to
step ST7. At the step, the transistor (Tr2). of the forced |
discharge c¢ircuit (80) is turned off and the relay switches
'(Ryl-l, Ryl-2) of the power superposition circﬁit (50) are |
turned on, so that power is applied from the direct—current
power source (DC) to the communication iine (20) . Further,
the master unit declaration means (43) outputs a master unit
declaration signa_i to the communication line (20) through
the transmission circuit (3A).

Thereafter, the program proceeds to step ST8 and the
master/slave unit determining means (42) determines that
its own unit is a méster unit and sets a master unit flag.
Then, the program proceeds to step ST9 and sets the timer
for Tn seconds. 'i'he program then proceeds to step ST10 and
stands'by until the tirﬁer counts to Tn seconds. When the
timer counts to Tn seconds, the program proceeds to step
ST11l and discriminates the state of the communication line
(20) .

When the communication line (20) has no problem, for
example, when the comunidation line (20) is in a normal
state including no no;lse br the like, the program returns
from step ST11l to step ST8 and repeats operations from step

ST8 to step ST1l. A direct-current voltage is applied to
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3, wherein the control unit (11-C, 11-C, ...) conprises: state recognizing
nmeans (45) for recogni zing an unsteady state in polarity of the :

comuni cation line (20) where the voltage of the conmmunication |ine (20)
vari es abnormally;

the communication line (20) and the discharg'e resistors (R1,
R2) are éonnected to the coﬁmunication line (20), so that
information signal for air conditioning is  transmitted
betﬁeen respective outdoor control units (11-C, 11-C, ...)
5 and between each outdoor control unit and the indoor control
unit (12-C, 12-C, ...).
when the master/slave unit determining means (42)
determines that its own unit loses in serial number at step
ST6, or when the polarity of the communication line (20)
100 can be discriminated at step ST5, the program proceeds to
.step ST12 and sets the timer for Tw. Then, the program
proceeds to step ST13 and stands by until the timer counts
to Tw. In detail, ‘since the communication line (20) varies
in voltage in the state that the processing of Fig. 15 is
15 made, the polarity of the communication line (20) is unsteady.
Therefore, the program stands by unitl the proceésing of
Fig. 15 is finished. A periéd of time Tw of the timer is
set to, for example, (number of output bits + 1 bit of a
verifidation signal LA:.ST) X (charging time Tc +
20 discharging time Td) .
' Theréafter, when the timer counts to Tw, since
.another outdoor control unit (11-C, 11-C, ...) is set to
a master unit, signal transmission becomes possible so that
the master/slave unit determining means (42) determines
25 that its oﬁn _unit is a .slave unit and sets a slave unit flag.
In this step ST14, information signals for air donditioning

are transmitted between the respective outdoor control
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and restart neans (46) for restarting operations of the nunber output neans
(41) and the naster/slave unit determ ning neans (42) to determ ne whet her
to be a master ' '

units (11-C, 11-C, ...) and betweén each outdoof cqntrol
unit and the indoor control uniﬁ {(12-Cc, 12-C, ...).
when the master unit produces a malfunction or the
like at step ST14 so that the polarity of the communication
5 line (20) becomes unsteady, the progfam proceeds to step
ST15 and sets the timer for Tn seconds. Then, the progrém
proceeds to step ST16 aﬁd stands by until the timer counts
.to Tn seconds. When the timer counts to Tn seconds, the
program proceeds to step ST1l7 and discriminates £he state
10 of the communication line (20). When the malfunction or the
like of a master unit is. récovered so that the communication
line (20) has no problem, the program returns from step ST17
to step ST14 and information signals for air conditioning
are transmitted between the respective outdoor control
15 wunits (11-C, 11-C, ...) ana between each outdoor control
unit and the indoor control unit (12-C, 12-C, ...).
.When own unit receives a master unit declaration
signal from another outdoor control unit (11-C) at step ST8,
the program proceeds to step ST18 and compares the serial
20 number of the outdoor control unit (11-C) having outputted
the master unit declaration signal.with the serial nﬁmbef-
of its own unit. When the serial number of its own unit is
larger, the program returns to step ST8 and keeps its own
uﬁit a master unit.
25 When the serial number of the other outdoor control
unit (ll—C, 11-C, ...) is larger than that of its own unit,

the program proceeds to step ST14 and the determination
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unit- or a slave unit when the state recogni zi ng neans (45) recogni zes the
unsteady state in polarity of the comunication |ine (20).

change means (44) changes its own unit to a slave unit.
When own unit receives a master unit declaration

signal from another outdoor contrdl unit (11-C) at step ST6,

_the program proceeds to step STlé and stands by until the

5 processing of Fig. 15 is finished.

Wﬁen a master unit causes a malfunction or the like
at step ST11l and step ST17, the state recognizing means (45)
recognizes an unsteady state in polarity of the
communication line (20). Accordingly, the program proceeds

10 to step ST19, turns off the relay switches (Ryl-1, Ryl-
2)-of the power superposition circuit (50) énd turns on the
transistor (Tr2) of the_- forced discharge circuit (80). Then,
the program procéeds to step ST20, sets a change flag and
returns to step ST4.

16 In detail, because of malfunction or the like of a
master unit which applies a direct-current voltage to the
communication line (20); the restart means (46) reétarts
an operation of determining whether its own unit is a master
unit or a slave unit in order to determine a master unit,

20 and operations from step ST4 are executed.
| ~-Specific effects of Embodiment 1-

As mentioned so far, according to Embodiment 1, since
a master unit is.determined based on a serial number
pre—assignedix:eachogtdoorcontrolunit(11—C,11—C,...),

25 :this eliminatés a setting work for donnecting the power
superposition circuit (50) to the communication line (20),

thereby simplifying the total setting work.
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-91- 8. A transm ssion device according to claim2 or 3, wherein

10

15

20

25

In addition, an improper setting that two power

superposition circuits (50) are connected to the

communication line (20) can be securely prevented.

In particular, since there is provided a polarity

select circuit (60) having a negative-polarity resistance

characteristic, the polarity of the communication line (20)
can be discriminated by the terminal voltage of the polarity
select means (60) even if the units are connected opposite
in polarity to eaéh other, This enables a secure
discrimination between a maéter unit and a slave unit.

Since the power superposition circuit (50) is
prdvided with discharge resistors (R1l, R2), there is no need
to dispose a choke coil or the like between the direct-
current power source (DC) and the communication line (20) .
This simplifies the circuit configuration.

Since the forced discharge circuit (80) is provided,
charges of the communication line (20) after a high-voltage
bit of an identification number signal is outputted can be
securely discharged. This reduces a transmission time.

Further, since a low-level voltage verification
signal LAST 1is added to an identification number signal,
discrimination between a master unit and a slave unit can
be securely made based on the verification signal LAST even
if signal difference. by 1 bit or more occurs between
identification number signals.

Since a master unit declaration signal is -cutpufted,

one master unit can be determined even if a plurality of
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the control unit (11-C, 11-C, ...) conprises initializing nmeans (47) for
.applying a set voltage to the polarity select neans (60) so that the
polarity select neans (60) has a designated voltage value at the initial
operation point. ' ' -

master units are set, thereby securely preventing an
improper setting.

When it is determined that the communication line
{(20) is in en unsteady polarity state, an operation of

5 determining whether a subject unit is a master unit or a
slave unit can be restarted. Accordingly, even if a master
unit causes a malfunction, another outdoor control unit
(11-C) can be determined to be a master unit so that a

" polarity discrimination can be continued. As a result,

10 information signals can be continuously transmitted thereby
obtaining enhanced reliability in centrol.

Since the initial operating point of the polarity
select circuit (60) is set to a specific voltage, the
operating time of the polarity select circuit (60) can be

15 reduced. This reduces a time for determining whether its
own unit is a master unit or a slave unit.

<Modification of Embodiment 1>

Fig. 18 shows a modification of the power
superposition circuit (50). In this modification, choke

20 coils (L, L) are provided instead of the discharge resistors
(R1, RZ) and,the capacitor (Cl) of the former embodiment
and the transmission circuit (3A) is provided with a
discharge resistor (R19) connected between drivers (31, 31)
and capacitors (C2, C3).

25 ~ In the above embodiment, description is made about
the communication line (20) . However, the present invention

may be employed between the indoor control unit (12-C) and
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9. A transm ssion device according to claim2 or 3, wherein the control
units (11-C, 11-C, ...) each control air conditioning operation. An
operation control device for air conditioner in which

the remote control (13).

In the above embodiment, tﬁe outdoor control unit
{11-C) is provided with a power superposition circuit (50)
and the like. However, the power superposition circuit (50)

5 and the like may be provided in the indoor control unit
(12-C). |

The configuration of the polarity select circuit (60)
is not limited to the embodiment. It is essential only that
the polarity select dircuit has a negative-polarity

10 résistance characteristic.

The inventions of claim 1 to 8 are not limited to
application to the air conditioner (10) and therefore may
be applied to vafious kinds of transmission devices.

The invention of claim1l is not limited to application

15 to the operatign of determining whether a subject unit is
a master unit or a slave unit.

<Embodiment 2>

Next, description is made about Embodiment 2 of the
present invention with reference to fhe drawings.

20 -System configuration-

Fig. 19 shows a control system of another air
conditioner klO), which is formed of fouf indoor side
transmission groups (lA-1D) corresponding to respective
refrigerant circulating circuits. In detail, though it is

25 not shown, each refrigerant circulating circuit is so
designed.that.four indoor units (12, 12, ...) are connected

to an outdoor unit (11) through a refrigerant line so as
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a plurality of control groups (1A, 1B, ...) are each conposed so that a
single or plurality of user-side control units (12-C) are nnected to a

t her mal - source-side control unit (11-C) through | ocal transm ssion |ine
(2S) so as to be

to be in parallel with each other. One refrigerant
circulating circuit forms one indoor side transmission
group (lA-1D).

The outdoor unit (11) has at least an outdoor heat

5 exchanger including a compressor, a four-way selector valve
and a fan and an outdoor motor-operated expansion valve
thereby forming a thermal-source-side unit} though they are
not shown. The indoor control unit (12) has at least an indoor
motor-operated 'expansion valve and an indoor heat exchanger

100 including a fan thereby forming a user-side unit, though
they are not shown. Each refrigerant circulating circuit
is designed so as to be reversible in a refrigerant
circulating direc.tion between a cooling operation mode ;nd
a heating operation mode.

15 The outdoor unit (11) has an outdoor control unit
(11-C) as a thermal-source-side control unit. The indoor
unit (12) has an indoor control unit (12-C) as a user-side
control unit. Each indoor side transmiséibn group (1lA-1D)
forms one control group in such a manher that the outdoor

20 control unit (11-C) and respective indoor control units
(12~-C, 12-C, ...) are connected to each other through a local
transmission line (28) so as ﬁo be data-transmittable
between the outdoor control unit and the respective indoor
control units (11-C, 12-C, ...).

25 The outdoor control units (11-C, 11-C, ...) of each
indoor side transmission group (IA—iD) afe connected to each

other through a single centralized transmissic_:n line (2T)
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data-transmttabl e between the thermal -source-side control unit (11-C) and
the user-side control unit (12-C), the thermal -source-side control units
(11-C, 11-C, ...) of the plurality of control groups (1A 1B, ...) are
connected to

so as to be data-transmittable between the outdoor control
units (11-C, 11-C, ...). The centralized transmission line
(2T) is connected at respective outdoor control units (11-C,
11-C, ...) to the local transmission lines (28, 28, ...)
5 so as to be data-transmittable between the centralized
transmission line (2T) and each local transmission line (28,
28, ...), thereby forming oné communication line (20).
For data transmission among the outdoor control
units (11-C, 11-C, ...), the indoor control units (12-C,
10 12-C, ...) and the centralized controller (50) in the
communication line (20), the balanced communication mode
of the AMI communication method as in Embodiment 1 is used.
The transmission mode is designed so as to make half-duplex
signal transmission at a preset polarity. The 1local
15 transmission lines (28, 28, ...) and the centralized
transmission line (2T) are each composed of positive side
and negative side two signal lines (2a, 2b).
The centralized transmission line (2T) is connected
to a centralized controllér (14); The centralized
20 controller (14) is designed so as to be able to control each
of the outdoor units (11, 11, ...) and the indoor units (12,
12, ...). | |
. The centralized transmission line (2T) is connected
to four on-off controllers (1a; 1la, ;..) and a single
25 schedule timer (1b). The on-off controllers (la, 1a, ...)
each transmit a control signal for activating 'and

deactivating the indoor units (12, 12, ...) of each indoor
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each other through a centralized ansm ssion line (2T) so as to be
data-transmttable betwee the thermal-source- side control wunits (11-C
11-C, .... and a single communication line (20) is so forned that the

centralized
-side transmission group {(1a-1D) to control in units of the
indoor side transmission groups (1A-1D).
Theschedulet;me:(lb)isfbrsettingto,forexample,
a plurality 6f indoor units (12, 12, ...), an operating time
5 and a stopping time of each indoér ﬁnit (12) in a unit of
one week.
| The indobr control units (12-C, 12-C, ...) are each
connected to the remote control (13). The remote control
(13) is so designed that settings such as activation and
10 deactivation of each indoor unit (12, 12, ...) and a
temperature setting can be inputted on the remote control
(13).
—Configurétion of outdoor control unit (11-C)-
As shown in Fig. 20, the outdoor contfol unit (11-C)
15 has a configuration similar to that of Embodiment 1. In
detail, the outdoor control unit (11-C) comprises a
transmission circuit'(BA), a reception c¢circuit (3B) and a
polarity discriminating circuit  (3C). Thé transmission
circuits (3A), the reéeption circuit (3B) and the polarity
20 discriminating circuit (3C) are connected to an MPU (40).
The transmission circuit (3A) is so composed that
twoidrivers (D1, D2) are connected to a local transmission
line (28) énd a centralized transmission line (2T) through
capacitors (C4, C5) and a common line (22), and transmits
25 data signals ﬁo the communication line (20) éccording to
output signals from the MPU (40).

The reception circuit (3B) is connected to the
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transm-ssion line (2T) is connected at the spective thernmal - source-side
control units (11-C, 11-C, ... o the respective local transm ssion |lines
(2S, 2S5, ...) soas o -

communication line (20) through the common line (22) and
outputs received data to the MPU (40) . The. polaiity
discriminating circuit {3C) is connected to the
communication line (20) through the common line (22),
5 discriminates the polarities of the local transmission line

(28) and the centralized transmission line .(2T) , and outputs
polarity discrimination signals to the MPU (40) . Based on
the polarity discrimination signals, the transmission
circuit (3A) matches the polarity of data signals for

10 transmission with the polarity oflthe communication line
(20) . |

Further, the outdoor control unit (11-C) is provided
with a power sﬁperposition circuit (50). The power
superposition: circuit (50) is connected to the

15 communication line (20) through a power supply switch (51)
as a switching means.

In the power shperpbsition circuit (50), the
direct—current:powerlsource (DC) is connected to two signal
lines (2a, 2b) of each of the local transmission line (28)

20 and the centralized transmission line (2T) forming the
communication line (20) through a capacitor (Cl) and
discharge resistors (Rl, R2) as terminal resistors for
restricting signal distortion; The power superpos;tion
circuit (50) applieé a set direct-current voltage to the

25 twosignallines(2a,2b)sothatthepolaritydiscriﬁinating
circuit (3C) of each outdoor control unit (11-C, 11-C, ...)

can discriminate the polarity of the communication line
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10. An operation control device for air conditioner in which a plurality of
control groups (1A, 1B

(20) .

The power supply switch (51) is composed of power -
supply relay switches (Ryl-1, Ryl-2) of a connection point
type and makes a connection and disconnection between the

5 power superposition circuit (50) and the communication line
(20) .

The centralized transmission line (2T) is connected
to the local transmission line (28) through an inter-group
switch (25). The inter-group switch (25) is composed of

10 inter-group relay switches (Ry2-1, Ry2-2) of a connection
point type, makes a connection and disconnection betﬁeen
the centralized transmission line (27T) and the local
transmission line (2S), and turns off when data is
transmitted and received only between the outdoor control

‘15 wunit (11-C) and the.indoor control units (12-¢, 12-C, ...)
within its own indoor side transmission group (1lA-1D).

The power supply superposition gircuit (50) is also
provided With a forced discharge circuit (80) having an
unshown resistor for discharge. The forced discharge

20 circuit (80) performs the same effects as in Embodiment 1,.
has a discharge relay switch (Ry3) of a connection point
type and turns on after transmission of one data item to
discharge éharges of the capacitor (Cl) and the like.

_ -Configuration of other components such as indoor

25 - control unit (12—C)—'

The indoor control units (12~C, 12-C, ...) each have

no power superposition circuit mentioned above but have a
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...) are each conposed so that a single or plurality of user- side control
units (12-C) are connected to a thermal-source- side control unit (11-C
through a local transmission line (2S) so as to transmt data between the
t her mal - sour ce- si de '

. transmission circuit, a reception circuit and a polarity
discriminatingcircuit as in the outdoor control unit (11-C),
though they are not shown. The transmission circuit, the
reception circuit and the polarity discriminating circuit

5 are connected to the MPU.

The centralized controller (14). has a power
superposition circuit, a transmission circuit, a reception
circuit and a polarity discriminating circuit as in the
outdoor control unit (11-C), though they are not shown. The

10 transmission circuit, the reception circuit and the
polarity discriminating circuit are connected to the MPU,

-Configuration of MPU (40) and the like of outdoor
control unit (11-C)-

The MPU (40) of the outdoor control unit (11-C) is

15 provided with a power supply determining means (4A) and,
as a feature of this invention, a master unit declaration
means (4B), a slave unit determining means (4C) and a
master-to-slave unit change means (4D).. Further, a forcedly
setting button (BI) is provided on a control board.

20 The power supply'détermininglneans (4A) is designed
so as to determine a master unit for connecting the power
superpositionfcircuit {50) to the communication line (20).
When the main switch of the air conditioner is thrown, the
power supply determining means (4A) outputs a serial number B

25 of its own unit with the power supply relay switches (Ryl-1,
Ryl-2) and the inter-group relay switches (Ry2-1, Ry2-2)

on, and determines that the own outdoor control unit (11-C)
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control unit (11-C) and the user-side control unit (12-C), the
t hermal - source-side control units (11-C, 11-C, ...) of the plurality of
control groups (1A, 1B, ...) are connected to each other through a

centralized transm ssion line (12T) so
is a single master unit by‘fhe CSMA/CD (carrié: sense
multiple access with collision detection) method.
It is a matter of course that the power supply
determining means (4A) may also determine amaster unit based
5 on the polarity select circuit (60) and the voltage
discriminating circuit (70) as described in Embodiment 1.
For example,. serial numbers having respective
different product numbers are written in the form of 32 bits
ofinformationiJltheoutdoorcontrolunits(11—C,11—C)...)
10 and the indoor control units (12-C, 12-C, ...), respectively.
When the main switch is turned on at the time of installation
of an air conditioner or other time, all thé power supply
determining means (4A) each output less significant 24 bits
of a serial number of its own unit to the communication line
15 (20) regardless of the maﬁch or mismatch in polarity between
the power superposition circuits (50) of the outdoor control
units (11-C, 11-C, ...). When one outdoor control unit, out
of the outdoor control units (11-C, 11-C, ...) of either
one of polarities, outputs all less significant 24 bits of
20 a serial number, the power supply determining means (4A)
of the outdoor control unit determines that the 6utdoor
control unit is a master unit.
When the power supply determining means (4A)
determines that its own outdoor control unit is a master
25 unit.for power supply, the master unit declaration means
{4B) of the outdoor control unit turns on the power supply

relay switches (Ry1—1, Ry'1-2) and outputs a master unit
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as to transmt data between the thermal -source-side control units (11-C
11-C, ...), and a single comunication |line (20) is so fornmed that the
centralized transmssion line (2T) is connected at the respective

t her mal - sour ce-side control units- :

declaration signal OPC-A4 at set time intervals , for example,
in each one minute.

| When receiving a master unit declaration signal
OPC~-A4 from another outdoor cor_1tr§l unit (11-C), the slave

5 unit determinihg means (4C) turns off the power supply relay
switches (Ryl-1l, Ryl-2) and determines its own outdoor
control unit is a slave unit that does not superpose electric
power.

When the master-to-slave unit change means (4D)

10 receives a master unit declaration signal OPC-A4 as a power
superposition signal from the centralized contrqller (14)
with the master unit declaration means {4B) of the same
outdoor control unit outputting another master unit
declaration signal OPC-A4, it turns off the power supply

15 relay switches (R_yl-l., Ryl-2) and outputs a master unit
cancei signal to the master unit declaration means (4B) of
the same outdoor control unit so as to stop the output of
the master ;.mi_t declaration signal OPC—A4 ; thereby changing
its own unit to a slave unit.

20 The forcedly setting button (BI) forms a' forcedly
setting means 'for externally forcedly inputting a master
ﬁnit setting signal to the maéter unit declaration means
(4B) so that the master unit déclaration means (4B) can
output a master unit declaration signal OPC-A4. The master

25 unit setting signal of the forcedly setting button (BI) is
invalidated when the subject outdoor control unit receives

a master unit declaration signal OPC-A4 as a power
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(11-C, 11-C, ...) to the respective local transm ssion |lines

10
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superpositioh signal from the centralized.éontroller (14) .

-Operation of data transmission-

Next, description is made about data transmission
in the above-mentioned air conditioning system (10) with
reference to the control flowchart.

Fig. 21 illustratesa control flowchart from the time
that the main switch of the air conditiqner ié turned on
to the start time of air conditioning operation.

First, when the main power source is turned on, the
program determines, at step EP1, whether an address for data
transmiésion is assigned to the outdoor control units (11-C,
11-C, ...). The“above—mentioned main power source is
differeht' from the power source (DC) of the power
superposition circuit (50).

For example, immediately after the installation of
an air conditioner, since the outdoor control units (11-¢,

11-C, ...) have no assigried addresses, the program proceeds

" to step EP2. At the step EP2, the program turns on the

inter-group relay switches (Ry2-1, Ry2-2) to allow signal
transmission between the outdoor control units (11-C,
11-Cc, ...), and then.procéeds to step EP3. At the step, the
power supply détermining means (4A) determines a mastér
unit.

In detail, serial numbers formed of respective
different product; numbers are written in the form of 32 bits
of information in the outdoor control units (11-C, 11-C, ...),

respectively. When the main switch is thrown, the power
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-91b- (2S, 2S, ...) so as to transmt data between the centralized
transm ssion line (2T) and the |local transm ssion lines (2S, 2S, ...),

10

15

20

25

supply determining means (4A) outputs less significant 24
bits of a serial number of its own unit to the communication
line (20) . When one ocutdoor control unit, out of the ocutdoor
control units (11-C, 11-C, ...) of either one of polarities,
outputs all less significant 24 bits of a serial number by
the CSMA/CD method, the power supply determining means (4A)
of the outdoor contro.l unit determines that the outdoor
control unit is a master unit. |

When the centralized controller (14) is connected
to the communication line (20) as in the present embodiment,
format is made so that the centralized controller (14) is
forcedly determined to be a master unit for power supply.

Then, when the master unit is determined, the program
proceeds to step EP4 and determines whether addresses of
the outdoor control units (11-C, 11-C, ..) have been assigned
and whether each address of the outdoor control units (11-C,
11-C, ...) is double-assigned or has not been assigned. When
no addresses have been assigned to the outdoor control units
(11-C, 11-C, ...), or when the address of a part of the
outdoor control units (11-C, 11-C, ...) is double—assigned.
or has not been assigned, 1_:he program proceeds to step EPS5S
and automatically executes address assignment.

As mentioned above, since the master unit to supply
electric power has been determined, data transmission can
be established between the outdoor control units. (11-C,
11—C,'...) and between the outdoor control units and the

corresponding indoor control units (12-C, 12-C, ...), so
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the thernal -source-side control unit (11-C, 11-C, ...) conprising: a power
superposition circuit (50) for superposing electric power on the voltage of
t he conmuni cation |ine

tﬁat one outdoor coﬁtrol unit (1'1—C)- for address assignment
based on serial numbers is determined to be a master unit
for address assignment. Then, the master unit for address
assignment assigns addresses to all the outdoor control
5 wunits (11-C, 11-C, ...) and all the indoor control units‘
(12-C, 12-C, ...). After that time, based on the addresses,
data transmission is made between the outdoor control units
(11-C, 11-C, ...) and between the outdoor control units and
the corresponding indoor control units (12-Cc, 12-c, ...).
10 Then, when the air conditioning system (10) is not
a commonly-called “super wiring”, the program proceeds from
step EP5 to step EP6. In detail, the super wiring means a
wiringstatethatfheéutdoorcontrolunits(11—C,11—C,...)
and the indoor control units (12~C, 12-C, ...) are connected
15 through a single communication line (20). Whether to be a
. super wiring'or not is previously written in the outdoor
control units (11~-Cc, 11-C, ...) and the like. When it is
not the casé of a super wiring, the program proceeds to step
EP6. At the step, the program turns off the inter-group relay
20 switches (Ry2-1, Ry2-2) and then proceeds to step EP7. At
the step, the program executes post—procéssing of the
switching of the inter-group relay switches (Ry2-1, Ry2-2),
turns on the power supply relay switches (Ryl-1, Ryl-2) and
then proceeds'to step EPS. |
25 At step EP8, each outdoor control unit (11-C,
11-C, ...) executes first assignment processing of

assigning addresses of its own units and recognizes the
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(20); switching neans (51) which opens and cl oses for connection and
di sconnection between the power superposition circuit (50) and the
comuni cation |ine (20);

10

15

20
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number of indoor control units (12-C, 12-C, ...) whichbelong
to their own indoor side transmission group (1lA-1D), that
is, transmits a given command to each of the indoor control
units (12-C, 12-C, ...) to capture the number of response
signals. Then, at step EP9, whether the number of its own
indoor control units (12~C, 12-C, ...) is 1 or more is
determined. When no inddor control unit (12-C) is recognized,
this means an impropei‘ connection. Accordipgly, the program
proceeds to step EPS. | |

When the indoor control units (12-C, 12-C, ...) are
connected, the program proceeds to step EP10, at the sfep
turns off the inter—grouﬁ relay switches (Ry2-1, Ry2-2) and
thenl proceeds to step EP7. At step EP7, pre-processing for
switching t';he inter-group relay switches (Ry2-1, Ry2-2) is
executed. When the subj ect outdoor control unit is a master
unit, the power supply relay switches (Ryl-1, Ryl-2) of the
unit are turned on. When the subject outdoor control unit

is a slave unit, the power supply relay switches (Ryl-1,

. Ryl-2) of the unit are turned off.

Thereafter, the program proceeds to step EP11, turns
on the inter-group relay switches (Ryl-1, Ryl-2) and then
proceeds to step EP12. At the step, each outdoor control
unit (11-C, 11-C, ...) executes initialization processing
to the indoor contro; units (12-Cc, 12~C, ...) of its own
indoor side transmission group (lA-1D). When the
initialization processing is finished, the program proceeds

to step EP13. At the step, normal transmission processing
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master unit declaration means (4B) that when the thernmal -source-side
control unit (11-C) is determned to be a master unit for power
superposition, closes the switching neans (51) and outputs a master unit
decl arati on signal at S
is started thereby starting air conditioning operation.
When an address is doﬁble—assigned or has not been
assigned at step EP8, step EP12 and step EP13, fhe program
returns to step EP5 and renews ﬁhe address aSsignment.

5 _ When the program changes a subject unit from a master
unit to a slave unit at step EP12 and step EP13, a change
flag F is set, the program returns to step EP2Z2 and renews
the determination of a master unit and the like from the
beginning.

10 When addresses are manually assigned to the outdoor
control units (11-C, 11-C, ...) and the indoor control units
(12-C, 12-C, ...)_respectively at step EP5, the program
proceeds to step EP1l4 and each outdoor control unit (11-C,
11-C, ...) executes third assignment processing of

15 assigning addresses to its own units as in step EPS8. That
is, the outdoor control unit recognizes the number of indoor
control units (12-C, 12-C,'...) belonging to its own indoo:
side transmission group (1A-1D), and the program proceeds
to step EP10 and executes the above-mentioned operation.

20 When the program determines the absence of a master
unit at the normal transmission processing of step EP13,
no direct-current voltage is superposed on the voltage of
the communication line (20) so that the program returns to
step EPZ and renews the determination of a master unit and

25 other operations. When the power source of one indoor control
unit (12-C, 12-C, ...) is reset (ON—OFF—ON), the subject

indoor control unit (12-C, 12-C, ...) cutputs an operation
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set tine intervals; and slave unit determ ning neans (4C) that when
receiving a nmaster unit declaration signal from another thernal-source-
side control unit (11-C, 11-C, ...), opens the swtching

10

15

20

25

code signal OPC-6B. When the outdoor control unit (11-C)
receives the operation code signal OPC-6B, the program
returns to step EP12  and renews the initialization
processing.

When a check switch is turned on at the normal
transmission processing of step EP13, that is, when a switch
for checking whether a refrigérant circulating cifcuit is
matched with an indoor side transmission group (1A—1D).is.
turned on, the program proceeds to step EP15 and executes
reset processing of local addresses. Thereafter, the
program proceeds to step EP16, executes a check operation
and determines whether the refrigerant circuit is matched
with an indoor side transmission group (1lA-1D) based on a
refrigerant temperature and the like. Then, the program
proceeds to step EP14 and executes the above-mentioned
operation.

When addresses are assigned to the outdoor control
units (11-C, 11-C¢, ...) at step EP4, the proéram directly
proceeds to step EPl1l2 and executes initialization
processing.

When addresses are assigned to the outdoor control

units (11-C, 11-C, ...) at step EP1l, the program proceeds

to step EPl1l7 and determines whether the centralized
controller (14) is connected to the centralized
transmission line (2T). When the centralized controller
(14) is not connected to the centralized transmission line

(2T) , the program proceeds to step EP18, turns off the
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means (51) and determning its own thermal -source-side control unit to be a-
slave unit which does not superpose electric power on the comrunication
line (20).

.intér—group relay switches (Ry2-1, Ry2;2), then turns én
the power supply relay switches (Ryl-1, Ryl-2) and proceeds
to step.EPlg. When:the centralized controller (14) is
connected to the centralized transmission line (2T), the
5 program turns on the power supply relay switches (Ryl-1,
Ryl-2) at step EP;? and proceeds to step EP19.
At step EP19, each outdoor control units (11-C,
11-C, ...) executes second assignment processing of
assigning addresses to its own units, and executes the
10 processing of addresses of ité own units until the number
\of connectéd indoor control units (i2-Cc, 12-C, ...) which
are recognized is matched with the number of indoor control
units (12-C, 12—C, ...) which have been stored.
When transmission is properly made between each
15 outdoor control unit (11-C, 11-C, ...) and the indoor control
units (12-C, 12-C, ...), the progfamiproceeds to step EP20
and turns on the inter-group relay'sﬁitches (Ry2-1, Ry2-2).
Theﬁ, the program proceeds to step EP21 and executes
processing of determining a master unit for power supply
20 and other processing in relation to each outdoor control
unit (11-C, 11-C, ...) as in step EP3. When the subject unit
is a master unit, the power supply relay switches (Ryl-
1, Ryl-2) are turned on;.When the subject unit is a slave
unit, the power supply relay switches (Ryl-1, Ryl-2) are
25 turned off. Thereaftef, the program proceeds to step epl2,
executes initialization processing to the indoor control

units (12-C, 12-C, ...) and executes the above-mentioned
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operation.

When an address is double-assigned or has not been
assigned a.t step EP19, the program returns to step EP2 and
renews determination of a master unit and other operations.

When a connection change switch is turned on at step
EP13 and step EP19, the control mode may be changed.
Therefore, the program returns to step EP5 and renews address
assignment.

When transmission failure occurs between each
outdoor control unit and the indoor control units (12-C,
12-C, ...) at step EP12 and step EP13, the program proceeds
to step EP17 and executes the above-mentioned operation.

—Processiﬁg of determining master unit-

Next, description is made about processing of
determining. a master unit of steps EP3 and EP21 with
reference to Fi_g. 22. Control operation of Fig. 22 . is
substantially equal to the control operation of Fig. 14 and
therefore has many similar aspects. Here, description will
be made in the order of steps EP of Fig. 22.

First, the program starts processing of determining
a master unit and sets the timer for Te seconds at step EP31.
Then, the program proceeds to step EP32 and turns off the
power supply relay switches (Ryl-1, Ryl-2) of the power
superposition circuit (50) . When the timer counts to Te
seconds, the program proceeds to step EP33, sets the timer
for Ti seconds and stands by until the timer counts to Ti

seconds. In detail, when charges are left in the interface
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line(2T) and the local transm ssion lines (2S, 2S, ...), the
t hermal - source-side control unit (11-C, 11- C ...) onprising: a power
superposition circuit (50) for superposing

10

15

20

25

part of the unit connected to the communication line (20),
format is made so that the outdoor control units (11-C,
11-C, ...) are set to slave units. Therefore, the program
stands by until charges of the communication line (20) are
discharged and the communication line (20) becomes steady.

Thereafter, the program proceeds to step EP35, sets
the timerlfor Tm seconds and then at step EP36 determines
whether transﬁission is possib;e. That is, whether the
polarity discriminating circuit (3C) outputs a polarity
signal is determined. Then, the master unit flag and the
slave unit flag are reset. _

Description is made about the case that the
centralized controller (14) is not connected to the
communication line (20) and the polarity discriminating
circuit (3C) outputs no polarity signal, that is, the case
that a master unit for power supply is not set.

When thé timer counts to Tm seconds, the program'
proceeds to step EP37 and executes compétition processing
Bésed on serial nu&bers'between the outdoor control units
(11-c, 1i-C, ...). In the competition processihg, each
oufdoor control unit (il-c, 11-C, ...) outputs its serial
number. When an outdoor control unit outputs the entire
serial number according to the CSMA/CD method, the unit wins
in the competition. When the outdoor control unit cannot
output the entire serial number, the unit loses in the
competition.

In detail, each outdoor control unit (11-C, 11-
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el ectric power on the voltage of the comunication line (20); switchin
means. (51) which opens and closes for connection and I sconnecti-on
bet ween

(20);
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t he power superposition circuit (50) and the comrunication |ine

C, ...) is set so as to output its serial number from the
least significantbit in an ascending order. When one outdoor
control unit (11-C) outputs data “0” of its serial number
and another outdoor control unit (11-C, 11-C, ...) outputs
data “1” of its serial number, the former outdoor control
unit loses in the competition. As a result, a single outdoor
control unit (11-C) survives.

Thereafter, when the subject unit wins in the
competition between serial numbers, the program proceeds
to step EP38 and resets the change flag F and the master
unit declaration means (4B) transmits a master unit
declaration signal OPC-A4 to the other outdoor control units
(11-C, 11—C,I .. ) through the centralized transmission line
(2T) . Then, the program proceeds to step EP39 and sets the
master unit flag. Further',- the program turns on the power
supply relay switches (Ryl-1l, Ryl-2) and the inter-group
relay switches (Ry2-1, Ry2-2) and proceeds to steb EP40.
At the step, the discharge relay switch (Ry3) is turned off
and the program proceeds to step EP41. The program sets the
counter for Tn seconds, proceeds to step EP42 and stands
by until the timér counts to Tn seconds. When the timer counts
to Tn seconds, the program. proceeds to step EP43 and
discriminates the state of the communication line (20).

When the communication line (20) has no problem, for
example, when the communication line (20) is in a normal
state without noise, the program returns from step EP43 to

step EP39 and repeats the operations from step EP39 to step
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master unit declaration neans (4B) that when the thermal -source-side
control unit (11-C) is determned to be a master unit for power
superposition, closes the switching neans (51) and outputs master unit
decl arati on '
EP43. Direct-current véltage is applied to the
communication line (20) and the discharge resistors (R1,
R2) are connected to the communication line (20) . Then, at
step EP13 of Fig. 21, data on air conditioning is transmitted
5 Dbetween each outdoor control unit (11-C, 11-C, ...) and the
indoor_contrél units (12-C, 12-C, ...)..
when a subject outdoor control unit loses in the
competition based on serial numbers at step EP37, or when
the polarity of the communication line (20) can be
10 discriminated at step EP36, for example, when the
c_:entralized. controller (14) is connected to the centralized
transmission line (2T), the program proceeds to step EP44
and sets the timer for Tw. Then, the program stands by ét
step EP45 until the timer counts to Tw. In detail, since
15 the voltage of the communication line (20) varies during
the competition of.step EP37 and therefore the polarity'of
the communication line (20) is unsteady, the program stands
by until the competition processing is finished. The timer
is set in correspondence with a time necessary for the
20 competition processing, for example, for 8 minutes.
When the timer counts to Tw or when the subject
outdoor control unit receives a master unit declaration
signal OPC-A4 from another outdoor control unit (il—C),_the
progranlproceedshﬁo step EP46, resets the_change flag F and
25 ~ proceeds to step EP47. In this state, since the other outdoor
control unit (11-C) is determined to be a master unit, the

subject control unit can transmit data. As a result, the
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signal -at set tine intervals; and slave wunit determning nean (40
that when receiving a naster unit declaration sig al from anot her
t her mal - source-side control unit (11-C, 11-C, ...), opens

slave unit determining me'ané (4C) of the subject control
unit détermines that its own unif: is a slave unit and set
the slave unit flag, so that data on air conditioning is
transmitted between éach outdoor control unit -(11-C,
5 11-C, ...) and the indoor control units (12-C, 12-C, ...).
At stefa EP47,_ when the master unit produces a trouble
and the polarity of the communica-tioln line (20) becomes
unsteady and inter-group relay switches (Ry2-1, Ry2-2) are
turned on, the program proceeds to step EP48 :and sets the
10 timer for Tn seconds. Then, the program proceeds to step
EP49 and stands by until the timer counts to Tn seconds.
When the timer counts to Tn sec;onds, the program proceeds
to step EP50 and discriminates the state of thé communication
line (20). When the trouble of the master unit is redovered
15 and the communication line (20) has no problem, the program
returns from step EP50 to step EP47 and data on air
conditioning is transmitted between each outdoor control
unit (11-C, 11-C, ...) and the indoor control units (12-C,
12-C, ...). |
20 When the outdoor céntrol unit (11-C) receives a maser
unit declaration signal OPC-A4 from another outdoor control
unit (11-C) at step EP37, the program proceeds from step
EP45 to step EP46 and then proceeds to step EP47. At the
step, the subject outdoor control unit becomes a slave unit
25 which does not supply power.
"When the centralized controller (14) having an

opposite polarity is connectedat step EP50, it is determined
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the switching neans (51) and determining its own control unit to be a slave
unit which does not superpose electric power on the comunication |ine
(20). 11. An operation control device for air conditioner

that the communication line (20).is unsteady in polarity.
Accordingly, the program proceeds to step EP51, and turns
off the power supply relay switches (Ry2-1, Ry2-2) to S£op
power supply. Then, the program proceeds to step EP52, sets

5 the change flag F, returns to step EP35 and renews processing
of.determining.a master unit.

At steps EP39 and EP43, when overcurrent flows so
that the communication line (20) becomes unsteady in
polarity, the program proceeds to step EP53, starts.counting

10 the timer and stands by until the timer counts to Ta. When
the timer counts to Ta and current is recovered, the px;ogram
proceeds to step EP54 and determines whether this is the
case that.centralized.trensmission.iS'made or the case that
the polarity is unsteady and inter~group relay switches

15 (Ry2-1, Ry2-2) are turned on. When centralized transmission
is made, the progfam.proceeds to EP51 and then to EP52 and
returns from EP52 to step EP35. At the step EP35, the program
renews processing of determining a master unit. In the case
that the centralized transmission is not made, the program

20 returns to step EP39.

When.proceeding.from step EP53 to step EP55, the
program determines whether the ©polarity of the
communication line (20) is unsteady. When the polarity can
be discriminated, the program returns to step EP43. When

25 the polarity is unsteady, the program returns to step EP35
'through step EP51 and step EP52 and then renews processing

of determining a master unit.
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according to claim 10, further conprising forcedly setting nmeans (BI) for
externally forcedly inputting a master unit setting signal to the master

unit declaration means (4B) so that the master unit declaration neans (4B)
outputs a

When the subject outdoor control unit receives a
master unit declaration signal OPC-A4 from another outdoor
control unit (11-C) at step EP39, the program proceeds to
step EP56 and compares the subject unit’s serial number with

. 5 the serial number of the outdoor control unit (11-C) having .
outputted the masteij unit declaration signal OPC—ALI. When
the serial number of the subject unit is smaller, the program
returns to step EP39 and keeps the subject unit a master
unit.

10 On the other hand, when the serial number of the other

- outdoor control unit (11-C) is larger than that of the
subject outdoor control unit, the program proceeds to step
EP45 and changes the subject unit ﬁo a sla\}e unit.

-‘Transmission of master unit declaration signaJ.-

15 OPC-A4-

Description is made about a transmitting operation
of a master unit declarétion signal OPC-A4 in the pi‘ocessing
of determining a master unit of Fig. 22 with reference to
Fig. 23. _

20 At step EP43, thé outdoor control unit (11-C)
determined to be a master unit executes normal data
transmission, supplies electric power to the communication
line (20) and outputs a mater unit declaration signal OPC-A4
to the centralized transmission line (2T) in every one minute,

25 as shown in step EP61 of Fig. 23.

Thereafter, when the outdoor c¢ontrol unit (11-C)

receives a master unit declaration signal OPC-A4 from

..80...



mast er

10

15

20

25

unit declaration signal.

another outdoor control unit (11-C), the program proceeds
to step EP62 and compares the subject unit’s serial number
with the serial number of the outdoor control unit (11-
C) having outputted thé. master unit declaration signal
OPC-A4. When the subject unit’s serial number is smaller,
the program returns to step EP39 and keeps the subject unit
a master unit.

On the other hand, when the serial number of the other
outdoor control unit (11-C) is smaller than.that of the

subject outdoor control unit, the program proceeds to step

- EP63 and changes the subject unit té a slaveunit. In detail,

the program prbceeds to step EP50 of Fig. 22 and the subject
outdoor control unit (11-C) is determined to be a slave unit.
Then., in step EP.’-B.. and st;ep EP21 of Fig. 21, ‘the power supply
relay switches (Ryl-1, Ryl-2) are turned off.

For example, as shown in Fig. 24', when the centralized
controller (l1l4) is first not cohnected to the centralized
transmission line (2T) and is then connected thereto', since
format is made so that the centralized controller (14)
necessarily becomes a master wunit, the centralized
controller (14) is set to a master unit.

Accordingly, the centralized controller (14)
outputs a master unit deciaration signal OPC-A4 as a power
superposition si-gnal equal to a master unit declaration
signal OPC-A4 ocutputted from the outdoor con.trol unit (11-C).
As a result, the outdoor control unit (11-C) which has been

a master unit is changed to a slave unit by the master-
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-93- 12. An operation control device for air conditioner according to
claim 10, wherein a centralized controller is connected to the centralized
transm ssion |line

to-slave unit change meané (4D) and the master unit
declaration means (4B) stops transmission of a master unit
‘declaration signal OPC-A4 by a master unit canceling signal
of the master-to-slave unit change means (4D), so that all

5 the outdoor control units (11-C, 11-C, . . .) are set to slave
units.

Thereby, a standby time of 8 minutes in steps EP44
and EP45 of Fig. 22 is eliminated.

-Case that outdoor control unit (11-C) is post-

10 connected-

Description is made about the case that the outdoor
control unit (11-C) is added by post—cohnection with
reference to the control flowchart of Fig. 25.

For example, as shown in Fig. 26, in the condition

15 that two indoor side transmission groups (1A, 1B) are
cbnnected through the centralized transmission line (2T)
and the centralized controller (14) has not been connected,
one indoor si&e transmission group (1C) is connected and
one outdoor control unit (11;C) is additionally'connected

20 to the centralized transmission line (2T). In this case,
at step EP71 of Fig. 25, the added outdoor control unit (11-C)
turns on the main switch.

Thereafter, since a master unit has already been
determined and the centralized transmission line (2T) is

25 data-transmittable, the program on the added outdoor
control unit (11-C) proceeds to step EP72 and stands by until

the timer counts to Tw (8 minutes). In other words, the
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(2T), the t her mal - sour ce-si de control unit (11-C) conprises mater-to-slave
unit change neans (4D) that when receiving a power superposition signal
fromthe centralized controller with outputting the master unit declaration
signal, opens the
program on the added outdoor controi unit (11-C) éreceeds
to step EP45 through sﬁep EP31 and step EP36.
In this condition, as mentioned above, since the
outdoor.control unit (11-C) determined to be a:master unit
5 outputs a master unit declaration signal OPC-A4 in every
one minute, the added outdoor control unit (11-C) receives
the master unit declaration signal OPC-A4 and the program
proceeds to step EP73. That is, the program proceeds to step
EP50 of Fig. 22. |
10 As aresult, it is possible ‘Eo eliminate a competition:
processing time of step EP36 of Fig. 22 and a standby time
af8ndnuteéofstepsEP44andEP45,sothatdatatransmission
\can be started after a standby time for outputting a master
unit declaration signal OPC-A4 of at most one minute.
15_ -Setting operation of forcedly setting button (BI)-
Next, description is made about an operation of
determining a master unit by the forcedly setting button
(BI) with refe:ence to the control flowchart of Fig. 27.
For exampie, in the condition that the centrelized
20 controller (14) is not connected ae shown in Fig. 28, when
tow iﬁdoor side transmission groups (1A, 1B) are connected
and a master unit is determined, the main switch is turned
on at step EP8B1 end the above-mentioned control processing
of.Fig. 22 is then mede.
25 Thereafter, the program proceeds from step EP81l to
step EP82 and executes a competition between serial numbers

of step EP37 of Fig. 22. At the time, when the forcedly
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swi tching neans (51) and outputs a nmaster unit canceling signal to the

master unit declaration neans (4B).to stop the output of the master

decl aration signal thereby changing the thermal -source-side control unit
(11-C) to a slave unit.
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setting button (BI) of one outdoor control unit (11-C) is
turned .on, the program proceeds to step EP83.

In detail, for the outdoor control unit (11-C) whose
fofcedly setting button (BI) is tui'ned on, the master unit
declaration means (4B) outputs a master unit declaration
signal OPC-A4 and the program returns to step EP43 of Fig.
22. As a result, the outdoor contrél unit (11-C) whose
forcedly setting button (BI)- is turned on is set to a master
unit while the other outdoor control units (11-C, 11-C, ...)
are set to slave units.

In this case, when the centralized controller (14)
is connected to the"centralized transmission line (2T), the
input signal of the forcedly setting button (BI) is
invalidated. Also in this case, the centralized controller
(14) is set to a master unit.

As a result, it is possiblé to eliminate a competition
processing time of step EP36 of Fig. 22 and a standby time
of steps EP44 and EP45 of 8 minutes.

—-Specific effects of Embodiment 2-

As mentioned so far, accordi_ng to Embodiment 2, the
outdoor control unit (11-C) set to a master unit outputs
a master unit declaration signal OPC-A4 in every specific
time and the other outdoor control units (11-C, 11-C, L)
receiving the master unit declaration signal OPC-A4 are set
to slave units. Accordingly, even if another outdoor control

unit (11-C). is added, it is not necessary to set a master

unit for supplying electric power once more. This reduces
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13. An operation control device for air conditioner according to claim 10,
wherein data transm ssion i's nade so as to transmt AM signals, and

a time for determining a master unit. As a result, air
conditioning operation can be promptiy started, thereby
resulting in enhanced air conditioning coﬁt:ol and enhanced
comfortableness. |

5 In particular, when data is transmitted usinglAMI
signals, power supply for polarity discrimination can be
promptly made. This advances the starting time of data
transmission thereby enhancing air conditioning control.

Further, since ﬁhe outdoor control unit (11-C) can

10 be manualIy set to a master unit by the forcedly setting
button (BI) ,‘setting of a masﬁer unit can be promptly made.
As a result, a time for determining a master_unit can be
reduced so that air coﬁditioning operation can be promptly
started. |

15 Furthermore, when the centralized controller (14)
is connected, the centralized controller (14) is set so as
to be a master unit. When the outdoor control unit'(ll—
C) as a master'uﬁit receives a power superposition signal
from the central;zed controller (14) , the outdoor control

20 unit (11-C) is changed to a slave unit. Accordingly, it is
not necessary to set a master unit once more. This reduces
a time for determining a master unit sé that air conditioning
operation can be promptly started.

-Modification of Embodiment 2-

25 In Embodiment 2, description is made about the air

conditioning contfol system (10) having four indoor side

transmission groups (lA-1D). However, application of the
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the power superposition means (50) superposes direct- current power on the
comuni cation line (20).

present invention is not limited to only four indoog side
transmission groups (1A—1D). The indoor side transmission
group (lA-1D) may be formed of a single indobr control unit
(12).

5 [Industrial Applicability]

As mentioned so far, a transmission device and an
operation control device fdr air conditioner of this
invention are useful for air conditioner installed in
large-scale buildings and the like having a plurality of

10 thermal-source-side units and a plurality of user-side
units, and in particular is suitable for air conditioner
in which information is ﬁransmi tted and received by matching

the polarity in the communication line.
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CLAIMS

1. A transmission device in which a plurality of control

units (11-C, 11-C, ...) are connected to each other through

.a communication line (20) composed of a positive side signal '

line (2a) and a negative side signal line (2b) and an
iﬁformation signal is bidirectionally transmitted at a
proper polarity between the control units (11-C, 11¥C, cee)

said control units (11-C, 11-C, . es) eacﬁ
comprising:_ |

power sﬁperposition means (50) for applying a
specific direct-current voitage from a power source (DC)
to the communication line (20); and

polafity select means (60) which has a negative-
polarity resistance characteristic that current
increasingly'flows'as the applied voltage is lowered and
is connected in series to the power source (DC), wherein
the voltage Vm corresponding to the minimum current value
based on the negative-polarity resistance characteristic
is set larger than the power source voltage, the maximum
current value id.based on the negative-polarity resistance
charactérisyics is set smaller than the minimum
overcurrent value Is of the communication line (20), the
terminél voltage drops when the terminal voltage has the
same polarity as in the communication line (20), and. the
terminal voltage rises when the terminal voltage is

different in polarity from the communication line (20).
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2. A transmission device'according to claim 1,

further comprising discharge resistors (R1l, R2) for
discharging residual charges of the positive side signal
line (2a) and the negative side signal line (2b) forming
the communication line (20),

the control units (11-C, 11-C, ...) eéch comprising:

number output means (41) for contrelling the power
superposition circuit (50) to base-band modulate a power
source voltage to be superposed on the voltage of the
communication line (20) and outputting to the communication
line (20) a binary identification number signal based on
a unit number pre-assigned to the control unit (11-C,
i1-c, ...):

voltage discriminating means (70) for detecting the

terminal voltage of the polarity select means (60) and

outputting a low-voltage signal when the terminal voltage

is a set voltage or less and a high-voltage signal when the
terminal voltage is above the set voltage, respectively;
and |

master/slave unit determining means (42) for
obsérving the voltage of the communication line (20),
determining the control unit to be a slave unit whose power
superposition means (50) applies no direct- current voltage
to the comﬁunication line (20) when detecting a high-level
voltage of the communicatién line (20) at the time of

outputting a low-voltage bit of an identification number

Sheet Has Been Replaced

BT —




10

15

20

25

o - [THIS sH
UL - [

signal of the control unit, determining the control unit
to be a slave unit when the voltage discriminating means
(70) outputs a high-voltage signal at the time of outputting

a high-voltage bit of the identification number signal of

the control unit, determining the control unit tobe amaster

unit whose power superposition means (50) applies a
direct-current voltage to the communication line (26) when
the voltage discriminating means (70) outputs a low-voltage
signal and the entire identification number signal of the
control unit is outputted, and then deactivating the number
output means (41) to complete the.operation of determining

to be a master unit or a slave unit.

3. A transmission device according to claim 2, wherein the
discharge resistors (R1l, R2) are provided in the power

superposition means (50).

4. A transmission device according to claim 2 or 3, wherein
the control unit (11-C, '11-.C, ...) comprises forced
discharge means (80) for discharging charges in the
communJ.cat:Lon line (20) immediately after the number output
means (41) outputs a high-voltage bit of an identification

number Signal of the control unit.

5. A transmission device according to claim 2 or 3, wherein
thé number output means (41) outputs an identification

number signal to which a low-level verification signal is
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added after outputting the unit number of the control unit.

6. A transmission device according to claim 2 or 3, wherein
the control unit (11-C, 11-C, ...) comprises:
master unit declaration means (43) for outputting

a master unit declaration'signal to the communication line

(20) whenlthe master/slave unit determining means (42)

determines a master unit, and; |
determlnatlon changing means (44) for changlng the

master unit determined by the master/slave unit determining
means (42) to a slave unit when the determination changing
means (44) receives a master unit declaration signal from
another control unit (11-C, 11-C, ...) and the control unit
(11-c, 11i-C, ...) which has'outputﬁed the master unit

declaration signal has a greater unit number.

7. A transmission device according to ciain\2 or 3, wherein
thé control unit (11-C, 11-C, ...) comprises:
state recognizing means (45) for recognizing an

unsteady state in polarity of the communicatioﬁ line (20);

and
restart means (46) for restarting operations of the

number output means (41) and the master/slave. unit

determining means (42) to determine whether to be a master

‘unit or a slave unit when the state recognizing means (45)

recognizes an unsteady state in polarity of the

communication line (20).
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8. A'tranémission device according to claim 2 or 3, wherein
the contfol unit (11-C, 11-C} ...) comprises initializing
means (47) for applyilng a set voltage to the polarity select
means (60) so that the pdlarity select means (60) has a

designated voltage value at the initial operation point.

9. A transmission device according to claim 2 or 3, wherein
the control wunits (11-C, 11-C, ...) each control air

conditioning operation.

10. An operation control device for air conditioner in which
a plurality of control groups (1A, 1B, ...) é.re each composed
so that a single or plurality of user-side control units
(12-C) are connected to a thermal-source-side control unit
(11-C) through a local transmission line (2S8S) so as to be
data-transmittable between the thermal-source-side control

unit (11-C) and the user-side control unit (12¥C), the

thermal-source-side control units (11-C, 11-C, ...) of the

plurality of control groups (1A, 1B, ...) are connected to
each other through a centralized transmission line (2T) so
as to be data-transmittable between the thermal-source-
side control wunits (11-Cc, 11-C, ...), and a single

communication line (20) is so formed that the centralized

transmission line (2T) is connected at the respective

thermal-source-side control units (11-C, 11-C, ...) to the

respective local transmission lines (2S, 2S, ...) so as to
Sheet Has Been Replaced ) - 9] -
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be data-transmittable between the centralizegl__transmission
line (2T) and the local transmission lines (28, 28, ...),

the thermal-source-side control unit'(ll—C, 11-
C, ...) comprising;

a power superposition circuit (50) for superposing
electric power on the voltage of thé communication line (20) ;

switching means (51) wﬁich opens - and closes for
connection and disconnection between the power
superposition circuit (50) and the communication line (20);

master unit declaration means (4B) thatIWhen the
thermal-source-side control unit (11 C) is determlned to
be a master unlp_for power superposition, closes the
switching means (51) and outputs a master unit declaration
signal at set time intervals; and

slave unit determining means (4C) that when
receiving a master unit declaration signal from another
thermal-source-side control unit (11-C, 11-C, ...), opens
the switching means (51) and determining its own control
unit to be a slaﬁe unit which does not superpose electric

power on the communication line (20).

11. An operation control device for air conditioner
according to claim 10, further comprising forcedly setting
means (B_I) for externally forcedly inputting a master unit
setting signal £o the master unit declaration means (4B)
SO that the master_unit declaration means (4B) outputs a

master unit declaration signal.
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12. An operation control device for air conditioner
according to claim 10, wherein the thermal-source-side
control unit (11-C) comprises master-to-slave unit change

means (4D) that wheh receiving a power superposition signal

i THiS SHEET HAS BEEN

from a centralized controller connected to the centralized _

transmission line (2T) with outputting a master unit
deélaration signal, opens the .switching means (51) and
outputs a master unit canceling signal to the master.unit
declafation means (4B) to stop the output of the master unit

declaration signal thereby changing the thermai—sourc_e-—

.side contrel unit (11-C) to a slave unit.

'13. An operation control device for air conditioner

according to claim 10, wherein -

dafa _transmissién is made so as - to transmit AMI
signals, and -

the power superposition means (50) superposes
direct-current power for discriminating the polarity of the

communication line (20) on the communication line (20).
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