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Field of the Invention 5 The present invention relates to an air
conditioner in which a common AC power supply connected to an indoor
unit- side supplies . both of an indoorlunit and an outdoor unit wth
el ectric power. Rel at ed Background Art Asplit type air
condi tioner has, as illustrated i nARRGEONDHIONERefrigerating cycle

consi sting of a conpressor 21, a four-way val ve 22, an out door heat
exchanger 5, a capillary tube 25 and an |ndoor heat exchanger 6.

Provi ded herein is an out doBAQKG 4l NEION notor 23 in
order to enhange P t exchﬂn e of t he outdoor heat exchanger 5.
Simlarly, thmm—ﬁﬂ i ndoor fan 13 including 15 a drive notor
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outdoor fan 245; m 23 for the 20 outdoor fan.
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t he conpressor 21. i s .case, e outdoor heat exchapge
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20 outdoor fan.

The four-way valve 22 is controlled to form a flow path
indicated by a solid line in a cooling or dehumidifying operation mode,
and a refrigerant is, as indicated by arrowheads of the solid lines,
circulated along a route starting from the compressor 21 via the.

25 four-way valve 22, the outdoor heat exchanger 5, the capillary tube 25,
the indoor heat exchanger 6 and the four-way valve 22 and returning
to the compressor 21. In this case, the outdoor heat exchanger 5
functions as a condenser, and the indoor heat exchanger 6 functions
as an evaporator. Reversely in a heating operation mode, the four-

30 way valve 22 is switched to form a flow path indicated by a broken line,
and the refrigerant is, as indicated by arrowheads of the broken lines,
circulated along a route starting from the compressor 21 via the
four-way valve 22, the indoor heat exchanger 6, the capillary tube 25,
the outdoor heat exchanger 5 and the four-way valve 22 and

35 returning to the compressor 21. In this case, the indoor heat
exchanger 6 functions as a 'condenser, while the outdoor heat
exchanger 5 functions as an evaporator. The capillary tube 25




2. - incorporates a depressurizing function to properly keep an over heat
degree of the refrigerant. A roomtenperature sensor 11 is
provi ded on an air inhalation si'de of the indoor heat exchanger 6 in
order to control a room 5 tenperature, apd a control circuit with an

om ssion of its illustration in FIG. 4 controls an operation/stop of
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A remote controller 4 is provided for generating operation/stop
commands, selecting the operation modes (dehumidification ,
cooling/heating operations) and setting a room temperature. A
25 receiving unit 14 provided in the indoor unit 1 receives setting signals
transmitted from the remote controller 4. The setting signals
received by the receiving unit 14 are transmitted into a
microcomputer-incorporated control circuit 10. Further transmitted
into the control circuit 10 are a room temperature detecting signal
30 from the room temperature sensor 11 and a position detecting signal
from a position sensor 12d for detecting a rotor position of the indoor
fan drive motor 12 composed of a DC brushless motor. The control
circuit 10 controls the indoor fan drive motor 12, the compressor
motor 21M, the four-way valve solenoid 22M-and the outdoor fan
35 drive motor 23 in order to meet setting conditions in the remote
controller 4.
The indoor unit 1 is supplied with the drive electric power from




3 " t he singl e-phase AC power supply 3. The outdoor unit 2 is supplied
with the drive electric power fromthe indoor unit 1 via connecting
wires 9a, 9b, 9c, 9d. One line R of the AC power supply 3 is _
connected to one end of the conpressor motgr 21Mthrough a switch 5
contact 7a and the connecting wire 9a, connected to one end of the
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I'ncidental |y, nor se absor noi ses prod
9a when swi t ciuRplnpath thdhenindeor fan drive motor 12. Further, once a

20 command to start the operation in the heating operatlon ‘mode is
given, all those switch contacts are switched on. If operated in the
cooling or dehumidifying operation mode, the switch contact 7b
connected in series to the four-way valve solenoid 22M is set in the
OFF-state, and the switch contacts other than this contact 7b are set

25 in the ON-state.

When the room temperature detected by the sensor 11 is
coincident with the room temperature set value, the control circuit 10
~switches off the switch contact 7a connected in series to the
compressor motor 21M and also the switch contact 7c connected in

30 series to the outdoor fan drive motor 23. Moreover, if operated to
blow the air by using only the indoor unit 1, only the switch contact 5
is switched on, whereas all the switch contacts 7a, 7b, 7c, 7d
connected to the path for supplying the electric power to the outdoor
unit 2, are switched off. Incidentally, the noise absorber 8a absorbs

35 mnoises produced in the wire 9a when switching on/off the switch
contact 7a. The noise absorber 8b absorbs the noises produced in
the wire 9b when switching on/off the switch contact 7b. The noise



contact 7a The noi se absorber 8b absorbs the noises produced in t he
wire 9b when switching on/off the switch contact 7b. The noise

4 absorber 8c absorbs the noises produced in the wire 9c when

swi tching on/off of the switch contact 7c.4 _ FIG 5 illustrates
a circuit for obtaining the drive electric power fromthe typ| cal
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‘in the outdoor unit 2. In the case of operating only the indoor fan 13
by the drive motor 12, i.e., operating only the indoor unit 1 as well as
during the stop of the air conditioner, electric power supply to the
outdoor unit 2 is completely cut off by switching off all the switch
25 contacts 7a, 7b, 7c, 7d, thereby preventing a person from receiving an
electric shock even when touching on the stopped outdoor unit 2.
_ Thus, all the switch contacts 7a, 7b, 7c, 7d are set in the
OFF-state, and the respective electric loads of the outdoor unit 2
including the wires 9a, 9b, 9c, 9d are brought into a floating state.
30 - Hereupon, impedances of the respective lines including the
connecting wires increase as estimated from the side of the power
supply. When operating only the indoor unit 1 as in the air blowing
operation in this state, the noises are caused across the power supply
line when switching on/off the indoor fan drive motor 12, and the
35 wires 7a-7d exhibiting a high line impedance are liable to have an
influence of these noises, viz., the radiation noises. That is to say,
there must be such an inconvenience that an adverse influence is



| i ne when switching on/off the indoor fan drive rotor 12, and the 35 wres

7a-7d exhibiting a high line inpedance are |iable to have an I nfl uence
of these noises, viz., the radiation noises. That is to say, t here
nmust be such an inconveni ence that an advegse influence is

5 exerted upon the operations of other outside electric devices.
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outdoor unit side loads are driven via a plurality of connecting wires

for connecting the indoor and outdoor units to each other, and the

outdoor unit side loads are independently driven by respectively

connecting switching elements to a route along which the connecting

25 wires are connected to the AC power supply. This air conditioner

also comprises an ON-state holding element for holding at least one of

the switching elements in the ON-state when operating only the

indoor unit side load. It is therefore possible to restrain line

impedances of the connecting wires as estimated from the power

30 supply line down to a low level and also minimize the influence of
noises produced on the side of the indoor unit.

The AC power supply has a neutral phase, and only the_

switching element connected to this neutral phase can be held in the

ON state. With this configuration, a person does not necessarily

35 suffer from an electric shock when touching on the outdoor unit

‘because of the switching elements being in the ON-state irrespective

of a type of the power supply. However, the safety from the electric




switching el enment connected to this neutral phase can be held in the

ON state. Wth this configuration, a person does not necessarily 35 suffer
froman electric shock when touching on the outdoor unit because of
the switching elenents being in the ONstage irrespective of a type of
the power supply. However the safety fromthe electric
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FIG 2 i sr]r?)n el ectric circuit diagram show ng a second embodi ment of

t he prese i nvention; FIG 3 |s an eI ectrlc circuit diagram
showing a third 20 enboolB e i FIG 4
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refrigeratlbng cycl e BIGt el d8owan i slectdc gircuit diagram  shyoswingT THE
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|n detail wth reference to, the
acconpanyi ng FIG. is an electric c1rcu1 am showmg a second

embodiment of the present invention;
FIG. 3 is an electric circuit diagram showing a third
20 embodiment of the present invention; '
FIG. 4 is a diagram ﬂlustratmg a refrigerating cycle system ofa
prior art typical split type air conditioner;
FIG. 5 is a diagram showing a conventional electric circuit for
controlling the refrigerating cycle system shown in FIG. 4; and
25 ' FIG. 6 is a diagram illustrating another conventional electric
circuit for controlling the refrigerating cycle system shown in FIG. 4.

DES( ION OF THE PREFE D EMB ENTS
Preferred embodiments of the present invention will
30 hereinafter be described in detail with reference to the accompanying
drawings.

FIG. 1 is an electric circuit diagram showing a first
embodiment of the present invention. Referring to FIG. 1, the same
components as those in FIG. 5 are marked with the same numerals,

35 and their explanations are omitted. The following is a construction
different from that shown in FIG. 5. * All switch contacts 7a, 7b, 7c, 7d
are switched off when an air conditioner is stopped, and there is
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20 12 is supplied with the electric power via the rectifying circuit 12a, the
smoothing capacitor 12b and the 3-phase bridge type transistor
inverter circuit 12c. Besides, the drive motor 12 includes the
position sensor 12d, and, in a case where the drive motor 12isa DC

~ brushless motor for effecting a variable speed drive of the inverter

25 circuit 12c by a pulse width modulation, the high-frequency noises |

' are easily produced. Hence, there must be a high effect to reduce the
noises according to the present invention.

FIG. 2 is an electric circuit diagram illustrating a second
embodiment of the present invention. Referring to FIG. 2, the same

30 components as those in FIG. 1 are marked with the same numerals,
and their explanations are omitted. Herein, a single-phase 3-wire
system AC power supply 3A is used instead of the AC power supply 3
shown in FIG. 1. One end of the compressor motor 21M is connected
to a voltage line 31 thereof via the switch contact 7a and the

35 connecting wire 9a. One end of the four-way valve solenoid 22M is
connected to the line 31 via the switch contact 7b and the connecting
wire 9b. Further, one end of the outdoor fan drive motor 23 is




enbodi'ment of the present i nvention. Referri ng to FIG 2, the same 30

conponents as those in FIG 1 are narked with the sane nurreral S, and
their explanations are omtted. Herein, a single-phase 3-wire . system
AC power supply 3A is used instead of the AC power supply 3 shown in
FIG 1. One end of the conpressor notor 21Mis connected to a voltage

neend of t no cPRci g tbah BT AR ond Sytich oBfiedl 76 9OCERL ROpHEERR o,

via the swi t chwioaOsct ’I‘Iieaﬂtenmdsoﬁmhcmmpressor\mowgzlwuﬂtdﬂﬁmr wiay end
of the outdoor
8 connec%ﬁ&géh%ﬁﬁ I nea%;? VI a t%log{l\ﬁ C con ac ? edC(%If]IneCth

connect i ng in opmm@z fo ameumaéhrmn ﬂldﬁnglﬁrpm -WEC@VSIZG!MA%e

connectey ° DA %WWW%I?%’I@‘I? AT e St

system AC 5 Ax(iY- ding chicuilghS e't@(p‘r@an; QQn aiy . awm&ommfé@m ng
wre 9d. n Q\éé nga- @M;,c @l_ugg Wi ng .
operati on, lé &abgt g'tpgo aﬁérléﬂg%ﬂe/atﬁ%%sli ﬁiglggreggﬁﬁ?l gr eby
hol di ng t he S“ﬂtc.l,w:@@?am take ON-state. As known
vel |, a power di strlh@tkﬁ@m&y&bénn hnpb%rsdiﬁh@m SRed Inhe emis
a system in which a ec.on ary-si de neut raI oi nt” of i ngl e- aaﬁe
transt or met0 § oP B\ grSyagem in whict aySecondam it ReRtT

neutral 1ine ipoired ofaad sﬁﬁglel-phdgeaﬁ%xﬁf@ﬁheﬁdfor owen diveribution iis

th h th I t h t.t al t | t
Pones on bovh BHRGRdedEBm pilficha euttal it is leks <2 theilonds R SipplRd
thleI dri v; ng elt adth lthereiwunl 14} ouijetauhredghrﬂmdeﬂmemme .2lthe neutrahéing?and
well as fromthe vohtaage.lin NoQhs: QULE™ &1 48 rein, . SURPOSI N
that the sw tcﬁW ﬁ{[ttfﬁ%e]ﬂﬁl?nh?ﬁ%?@l ﬁ h%laé%- sﬁ'ﬁ?‘&ﬁ?ﬁ“’ﬂl&ﬁﬁggﬁ{lﬁ °
hol di ng cilxui embdinhent; dsiving elaotriciowver e obdainedhfrom thesnkudr:

I d 22M I 0 d
;gtgzg: al thrg gn ﬁe swgﬁgﬁﬁﬂgﬁ’tm%\/@ E%@?l%ﬁoﬁ%@%&ﬁd@ H%Er 1
7a, 7b, 7c ar esupppsmgﬂﬂa’sﬂacesmtch contact 7drischeldbin th,erOh%Stﬁtdalméhw th
the second enbeyy ci cmttl?)etﬁeéﬁorﬁf%@krﬁ torS AN 4 foliPwdy

even if the n0|ses caus unit SI ect’ric

e.g., the oper¥waiversoleneisd Mlﬁéld thae eutdgor fam drive metes 23 asedrcldmt at i ng
“only the Q@dom&w &ﬁﬁdl APUEH Fhe switcRNESSHRRTTd RN f BhE!Sidh. O

caused the va conta d7b r% are m the OFF-state.

Therefore, in accordance with the second'embodiment, as in
the first embodiment shown in FIG. 1, even if the noises caused by the
indoor unit side electric loads, e.g., the operation/stop of the indoor

25 fan 13 in the case of operating only the indoor unit 1 as in the first
embodiment shown in FIG. 1, or caused the variable speed drive, are
produced across the power supply line, it is possible to restrain the
noises produced in the connecting wires 9a, 9b, 9¢ to the outdoor unit
2 down to the low level. The adverse influence upon the outside

30 electric devices can be thereby prevented. In this case, the electric
circuits of the outdoor unit 2 are held at the ground potential, and
hence there is no possibi]ity of causing an electric shock even when a
person touches thereon. The safety is more enhanced than in the
first embodiment.

35 Note that the switch contact 7d connected to the power supply
line to which the compressor motor 21M, the four-way valve solenoid
22M and the outdoor fan drive motor 23 that constitute the outdoor
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C_Ont roller 10bbridge type transistor inverter circuit 21c. The outdoor unit 2 is
provided with an outdoor controller 10b connected to an indoor
controller 10a via a communication line 9e. The indoor controller
10a transmits a control command signal to the outdoor controller 10b
25 via the communication line 9¢. The outdoor controller 10b receives
the signal, and the compressor motor 21M is subjected to the variable
speed drive by driving the inverter circuit 21c in the ON/OFF states
with the pulse width modulation. In this case, the outdoor unit 2 can
be surely shut off from the indoor unit 1 by providing also the
30 communication line 9e¢ with a switch contact 7e. If the
communication line itself is electrically isolated by a photo-coupler,
etc., however, the switch contact 7e may not be provided.*
As obvious from the discussion made so far, the air
- conditioner according to the present invention is constructed such
35 that the indoor unit is connected to the AC power supply, and the
outdoor unit is supplied with the electric power through the
connecting wires from the indoor unit, thereby driving the electric
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working modes can be formed based on the invention without

deviating from the spirit and scope of the invention. This invention is

not restricted by its specific working modes except being limited by
25 the appended claims.



not restricted by its specific working nodes except being limted by 25 the

appended cl ai ns. WHAT IS CLAIMED | S: 1. An air conditioner
conpri si ng: an indoor unit having an indoor unit side electric |oad
connected to an AC power supply; and an outdoor unit having a
plurality of outdoor unit side electric |oads respectively connected to
said AC power ching el enments and connecting w res,
characterized E@P?i E%Q?9conpr|§$ng ON-state hol di ng neans for

hol di ng at |east one lofArsaimcehditmnerycoampeisinghi ng el enents in an O\I—state
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On-state hol di ggﬂfa% éléﬁf&lt@@ﬂd%éhﬁeéﬁ qbireg el ement connected to the
an

neutral line in alr conditioner according to
claim1 or 2, wher€har ddabﬁlﬂhﬁrcsm@n@r&mc | oad is an indoor fan

drive motor construcOMLspited Réldeig sieRers T8F Oholding at least one of said
plurality of switching elements in an ON-state without forming a
closed current circuit between said AC power supply and said outdoor
unit side electric loads when operating only said indoor unit side
electric load with no operation of said outdoor unit side electric loads.

2. The air conditioner according to claim 1, wherein said AC
power supply is obtained from between a neutral line of a single-
phase 3-wire system power distribution line and one voltage line, and
said On-state holding means holds only said switching element
connected to the neutral line in an ON-state.

3. The air conditioner according to claim 1 or 2, wherein said
indoor unit side electric load is an indoor fan drive motor constructed
of a DC brushless motor.
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