Al R CONDI TI ONER. DESCRI PTI ON The present invention relates an air
conditioner. There has been a ‘controller for a conventional air conditioner
as described in a Japanese Patent |aid open No. Hei 3-233247. The controller
described in the gazette is one to be nounted on an air conditioner, and
operation signals are given to a conpressor or a blower by operating a
selection swtch of the controller for <cant¥olling the operation of the air
conditioner. In a conventional air conditioner constituted as described in
t he above, a selection switch is nounted on an air conditioner itself, sof:
that when a user operates the air conditioner, the user has to be on the ™
side of the air conditioner. WenAfRe CONDIEIONERW tch is to be disposed in
a place, convenient to the user, the electric circuit has to be inproved by
addi ng some parts such as a rel ay oPESGRIFEF M ner. As a result, there has
been a problemthat the quantity of electric work involved in the
installation of an air conditioner is increased. The present invention ains

to solve the proRl.em_as described.i.n _the ove, _and.an object. of the
nventi on 15 Lo e preeeEt ThVRBLIGR dRiTRE: 8f, if cRRditighet !’ ,

There has been a controller for a conventional air
conditioner as described 'in a Japanese Patent laid open
No. Hei3-233247. The controller described in the
gazette is one to be mounted on an air conditioner, and
operation signals are given to a compressor or a blower
by operating a selection swifch of the controller for
controlling the operation of the air conditioner.

In a.conventional air conditioner constituted as
‘described in the above, a seiection switch is mounted on
an air conditioner itself, so that when a user operates
the air conditioner, the user has to.be on the side of
the air conditioner. |

When the selection switch is to be disposed in a
place, converniient to the user,-ﬁhe electric circuit has
to be improved by adding some parts such as a rélay or a
transformer. As a result, there has been a problem that
the quantity of electric wofk involved in the |
installation of an air conditioner is increased.

The present invention aims to solve the problem, as
described in the above, and an object of the invention

is to make it easy to detach the portion, in charge of




t he operation control of an air conditioner, fromthe air conditioner by
using a renote controller. According to the present invention, there is
provided an air conditioner conprising a main unit, including first
tenperature sensing neans and first desired-tenperature setting neans for
producing first control signals, and a_regmte unit, including second
tenperature sensing neans and second desired-tenperature setting nmeans for

prOdUCinQJSGEHQdo?QQEEﬁbnSE&E%E%l WEeHe i ediidic ibhér], NErbae T heont r o
means for controlTing operation of the air conditioner to tend to control

the room t enpratshaiteodRl BICsingela (RS domPppoRlere i n dependence on
the control signals and changeover neans for selectively applying either

the first or secondcegdingl te ghel priesente irnréntiompatherd denote
controll er disposed away fromthe air conditioner may conprise the second
t enper at ur e peosidgdnmaanaitocondi¢dioneyr commmsinpeaanais wndta second
tenperature setting nmeans for setting a desired tenperature, and a signa
for control | imgluléngpéiasitotemperatime esnsing nmeaest Ard: EdFstat ure
detected by the second tenperature sensing nmeans approach to the desired

t enper at ur e desippdrhemperatures sesting means i kr EASUARPILE iF8tnsnit t ed
to the control nmeans. . OM.ng to the constitutjon %%afeacribed igg#he above,
when an air €SREFPLoALENAL S, ndNY Rt & Wttt i ARHOHRALAH FECLRS |y

temperature sensing means and second desired-temperature
setﬁing means for producing second control signals,
wherein the main unit includes control means for
cdntrolling operation of the air conditioner to tend to
control the room temperature to approach a set_desired |
temperature in dependence on the control signals and
chaﬁgeover.means for selectively applying either the__'
first or second control signals to the control means,‘
A remote controller disposed away from the air
conditioner may comprise the second temperature sensihé
means for detecting a room temperature and a secona
temperature setting means for setting a desired
temperature,'and'a signal for controlling the operatién
of a compressor to make the-temperature detecﬁed_by ;he
second temperature”Sensing'means approach tq_the desired
temperéture set by the second temperature setting means
'may be transmitted to the control means. Owing to the.
constitution as described in the above, when an air

conditioner is installed the electric work can be easily



- 3 - perforned even if a user desires to performthe operation control of
an air conditioner either on the side of the air conditioner or through a
renote controller. Enbodiments of the present invention wi'll now be
described, by way of exanple, with reference to the acconpanying draw ngs,
in which: Fig. 1 is a perspective view partly broken away, of an air

condi ti oner shomﬁng an enbodi nent according to the present .invention. Fig. .

2 sh d d trol of the aj
SNOWS > ﬁ%&&?egéﬁc'ilft & 'u%ragaé%.zt@s Us8dpEeEoihe thantrol o e ‘é'glr r

conditio Firg o) shoms an electric circuit di

1o be Useéiﬁ:éfétiaﬁ EBP;E&B'I ot tdie AF somditiener ehewer wrfithe 1. Fig. 4

shows an ectric circuit diagramof a renote controller to be conriected to

a connectgiashernthe Biig: cohdifiibnedr ior atipeonghchi yematay, partly broken
away, of an air conditioner show ng another enbodi ment according to the

pr esent I@NﬂﬂfbDMerFlg 6 is.an electric circuit. dlagran1to be used for the
control of the air conditioner shown in Fig. 5. Fig. 7 is also an electric
circuit d|agraEmbodhmentedcﬁbmhﬂupxnﬁﬁnbllnvenheoalWh&&mﬂQW(hﬁn shomm in
He s descrlbed - by way of example; with reference to the
accompanylng draw1ngs, 1n whlch-~\. _.
Fig. 1 is a° perspectlve view; partly broken away,
cf an alr'condltloner'show1ng-an-embodlment,aceord;ng.to _ —
the present 1nventlon _
Fig. 2 shows an electric circuit dlagram to be used
for the controlgof"the-alr_cendltloner ehownﬁln.F;g, 1.
Fig. 3 alse*shows_an electric_eircuit”diagrametp_be
‘used for the control -6f the air condi;ioner'shown in
Fig. 1. . |
_ Fig. 4 shéWSuen-electric.cireuit;diegram-qf a
remote‘COntroller to be connected to a conneetor-shown-
in Fig. 3. | |
Fig.”S-is;a perspective view, partly breken-awey,_ A\
of.an air.cenditiener-Showing another“embodiment
aceording-te~the”preeent invention..
| Fig. 6 isﬂen-electric circuit diagram.te_beluseq
for the control of the air conditiener.shqwn_in Fig, 5.
Fig. 7 is alsewan electric circuit.diagra@ to be
used for the control of the-air-conditipner_ehown_in;

Fig. 5.



- 4 - Fig. 8 shows an electric circuit diagramto be connected to a
connector in the electric circuit shown in Fig. 7. Fig. 9 also shows an
electric circuit diagramto be connected to a connector in the electric
circuit shown in Fig. 7. Fig.- 10 is an electric cirtuiit diagramof a renote
controller to be connected to the connector_in the electric circuit shown
in Fig. 9. Fig. 11 is a flow chart showi ng main operations of the air
condi ti oker showngisgy Figd siowdidh eledtridl SiiiOacagramskenibeg main
operations of the ai'r conditioner shown in Fig. 5. An enbodiment of an air
condi tioner appaAedited e edHRtdr i a/id Gledtribectxphditnathowsi ng Fig.
1to Fig. 4inthe following. Fig. 1 is a perspective viewin which the
casi ng of anifi rigqQnditioner is taken off-and portions are broken away.

In Fig. 1, reference nuneral 1 denotes a bottom plate of an air conditioner
made of a worked Fiept setldg shuws areredmatricecitcniteddngram domheessor
whi ch constitutes a refrigerating cycle together with an indoor side heat
exchanger 7, cannectedbrtcsialednectnr Handdre leat e chaguds $8WHNd an
expansi on -
in Fig. 7.

Fig. 10 is an electric circuit diagram of a remote
'controller to be connected to the connector in the

electric circuit shown in Fig. 9.

Fig. 11 is a flow chart showing main operations of
the air conditioner shown in Fig. 5.
Fig. 12 is also a flow chart showing main
opérétions of the air conditioner shown in Fig. 5.
 An embodiment of an air conditioner according to
the present invention will be explained using Fig. 1 to
Fig. 4 in the following.
'Fig} 1 is a perspective view in which the casing_pf
_ an air conditioner is taken off and portions are broken
L

away. In Fig. 1, reference numeral 1 denotes a bottom
plate of an air conditioner made of a worked sheet

. metal, and reference numeral 2 denotes a: compressor
which constitutés a refrigerating cycle together with an
indoor side heat exchanger 7, an outdoor side heat
exchanger 10, a four-way valve 4 and an éxpansion
device. When the indoor side heat exchanger 7 works as

an evaporator and the outdoor side heat exchanger 10



devi ce. Wien the indoor side heat exchanger 7 works as an evaporator and
t he outdoor side heat exchanger 10 - 5 - works as a condenser, the
conpressor 2, an indoor side blower and an outdoor side blower are
operated, and cooling operation is performed to cool a roomto be air
conditioned. Heating operation for_the_roomto be air conditioned is
possi bl e when the indoor side heat exCthanger 7 is operated as a condenser

and the Qu,4Q0 f%&‘?&’éﬁ&& hapger cégg?és%raﬁr afedip Jr&&oswe%ét or by\J

‘changi ng over f%e our -way valve. erence nuneral 3 denotes a o
partiti oplGwdry WHE Mark CHIEASSS bEGel BEbWerOrih@piiFatadi shaner to an

out door side room and an indoor side room In the outdoor side room the
conpr ess@oodindg lepexdtosn 56 dpebFovmedl 2o @dvlore!tedm f €8) bet Agrout door

si de heat exchanger 10, a fun casing 11, etc. are provided. Reference
nuner al kbrddtotersed. MHedt ingvopedatiohh€&oauttheorramieto obe) adamd when the
notor is run,.  the open air sucked in through a backside grille flows
throughtdundmtﬁnq&ﬂtlsnpmﬂsihbeouhdnothsld@dman shdddrgat 10 and supplled
to the outdoor side heat exchanger 10 from '

exchanger 7 is operated as a condenser and the outdoor
side'heét'exchanger 10 is-operatedfasfan'evaporator_by

changiﬁg'OVer'thé'fouraway valve.



t he backsi'de of the fun casing 11. Reference nuneral 26 denotes a defrost
detector provided on the side of the outdoor side heat exchanger 10, and
when the outdoor heat exchanger 10 is frosted the contact armof the
defrost detector is closed. In the indoor side room there are provided the
i-ndoor side blower 6 (a sirocco fan), the indoor side heat exchanger 7, an
el ectric heater 9, etc. The indoor side blower 6 is connected to the shaft
of the nowor 13, being supported at both end portions, together with the
outdoor side blower 12, and when the notor 13 is run the indoor side bl ower

6 is rotated toget Rekevehie! Mnelfaiod el CaOpaseitiba $hd1C wvhtaD the

notor 13 - 6 - . is operated, the air in the roomto be air conditioned

whi ch is suckgdpapategmthee inglideofrine adf ¢baditfonersitde amomis
cool ed or heated - in the indoor side heat exchanger 7, and further after the

air i's heat edohydobe slidet rioonheatdram, indeoni side doemhar Jad the o t he room
to be air conditioned fromthe discharge grille of the indoor side room
The suction goutiooznsidee rdicehahee conpressor 2ortbe pntdoorcsdideet of
synthetic resin fixed on the bottomplate 1. Reference nuneral 19a denotes
a thermal swi b3awes pB2otecpropeddierifan), the ouhdeesn: 6ide hgatch detects
the tenperature of the . ] .
exchanger 10, a fun casing 11, etc. are provided.
Reference numeral 13 denotes a motor provided in the
U outdéor side room, and when the motor is run, the open
air sucked in through a backside grille flows through
the side portion of the outdoor side heat exchanger 10
and supplied to the outdoor side heat exchanger 10 from
the backside of the fun casing ll. Reference numeral 26
denotes a defrost detector provided on the side of the
outdoor side heat exchanger 10, and when the outdoor
heat eichanger 10 is frosted the contact arm of the
defrost detector is closed. | o
: In the indoor side room, there are provided the
indoor side blower 6 (a sirocco fan), the indoor side
heat exchanger 7, an electric heater 9, etc. The indoor
side blower 6 is connected to the shaft of the motor 13,
being supported at both end portions, together with the
outdoor side blower'lz,-and when the motor 13 is run the
indoor side blower 6 is rotated together with the

outdoor side blower 12. Therefore, when the motor 13



electric heater 9, and if the tenperature is raised above a specified
protection tenperature the contact armis opened, and 19b is a fuse to be
mel ted when the current of the heater 9 is increased nore than a specified
current value. Reference nuneral 16 denotes an electric equi pment box and
control equipnent, an electric equipnent substrate, etc. are housed in it.
Ref erence nuneral's 21 and 22 are switches which transnt signals to the
controller, and the former is a selection switch for changing over the:

oper ation nDdes of the air conditioner (a COOL node for operating coohhﬁg

sai d room;ga gﬁﬂ#m foRedgatt iﬁgtg@r@oin%tﬁke 40P ¢oRdi Eibpaade for - 7

- stoppln e alr condition a HEAT node for heating the roonm, and

the | atteyhizh? il auBeddt ifeEramdesier @hdtdBie ‘gt il e (dHctReNLAGboY M i S
changed over based on. the conparison between a roomtenperature of the room

and the segidécddom isnpoobedr o hBatedeine vtherimdodd sibdet heat power
supply cord for supplying electric power to the el ectric equipnent box. The
t her nost aexhatrteart®, taid r furtherpafiier d¢hen air isdreated bynthet arns.
22a and 22b, to be described |ater, are opened or closed by the teénperature
expan5|oneﬂectqyn;hﬂﬁﬂen 9nsthe aps @ﬂn&iﬁﬂhﬁﬂdewmnt@ et FoAm '
to be air'conditionea.from.thendrschargeigr;lle_otItne
indoor side room. -Thexsuction grllle;and the_discnarge
grille are formed into aecabinet-of synthetic-resin_'
fixed on the bottom plate 1. Refér¢B¢§rnumeral;19ar:
denotes'a'thermal switchr(a.protectiongsyitchl£or high
temperatufe)'wniCH=detects-thestemperature of tne |
electrlc heater 9, and. 1f the temperature is ralsed _
above a speclfred protectlon temperature the contact arm
is opened, ‘and’ 19b is a fuse to be melted when the
current of the heater 9 is increased more than a
speclfred current value. |
o Reference numeral 16 denotes an electr;c equrpment
Box and control-equlpment,- an electr;c equipment o N ()
| substrate, etc. are housed in it. Reference numerals 21
and 22 are switches whlch transmrt signals to the
contrcller, and-the_former is a selection sq;tch ﬁor
; changinb"OVer'the'Operation modeS-ofztne-airfconditioner'
(a COOL mode for operating coolingﬁsaid rsoﬁz-a_éan,mode._

for drafting the air to the room, an OFF mode for



27. The thernostat 22 is fixed to be able to detect the room tenperature
in the room that is, the roomtenperature, the air which is sucked in by
the indoor side blower 6 provided on the primary side of the indoor side
heat exchanger 7. Reference nuneral 28 denotes a tenperature detector and
it is provided at a simlar position to the above- nentioned tenperature
sensing prtion 27. In the case of the tenperature detector 28 the set
tenperatifle is fixed, and when the roomtenperature rises higher than the
set tenperature ([err]), the contact armbeing normally closed is opened. -
8 - Ref erstiupping nehel a29 dondieioa t aadasEEAT aioge efent hegtiingezi ng,
and it detects the freezing of the indoor side heat exchanger 7 ‘and opens
t he cont act . &hendtwmom), nandathe thtted. isThe thermastat osetracdesdried
performed when the tenperature of the indoor side heat exchanger 7 is"-
| ower ed bel diempexafatet other cpntacteasmcdsnehange@wrRobPased ednnect or
to which a renmote controller is connected, and reference_nuneral 31 denotes
a connect or the #PBPAEiganl beEHeSNoR ZOPEh teMRSTALWER (95| FRE FOO®onnect ed.
Ref erence nuneral. 32 denQtes a_fan cycle sw.tch, d when the swit is
positioned(ﬁPéi?g?dﬁ?tt gsgﬁpeFEempgra ure). ,Re-erence.numg:gi_3E 
denotes a power supply cord for supplying electric pover
to the electric equipment box.
The thermostat 22 detects the room tgmperature.in.
the room, and contact arms 22a and 22b, to be described
later, are opened or closed by the-temperature,expansion
of a gas sealed inside the temperature sensing portion
27. The thermostat 22 is fixed to be able to detect the
' room temperature in the room, that is, the room
temperature, the air which is sucked in by the indoor
side blower 6 provided on the primary side of the indoor
side heat exchanger 7. o
Reference numeral 28 denotes a temperature detector
et and it is provided at arsimilar position to the above-
mentioned temperature sensing portion 27. 1In the case
of the temperature detector 28 the set temperature i;
fixed, and when the room temperature rises higher than
the set temperature (3 °C), the contact arm being

normally closed is opened.



of the motor 13 can be interlocked with the OV OFF of the conpressor 2.
When the switch is positioned on CONT side, the notor 13 makes conti nuous
operation i ndependent of the OV OFF of the conpressor 2. Reference nuneral
33 denotes a changeover sw tch, and when the switch is positioned on "a"
side, the air conditioner is controlled by operation signals (DC voltages)
fromthe renote controller connected to the connector 30, and when the
switch is positioned on "b" side, the air conditioner is controll ed byA
operation signals (DC voltages) fromthe selection switch 21. - 9 - %

Ref er ence nunerqlee¥eledoighiefaloRs’ devbtes o tHermostaengbki oner. Fig. 2
and Fig. 3 are electric circuit diagranms to be used for the-air conditioner

shown in prevehtiny tfeeezingyand dtcdetedis wie freéesingnofcthe 41b, a
connector 42a and a connector 42b, and a connector 43a and a c¢onnector 43b
are connedhﬂbonfﬁndeHMeaelexbhanggrtHeandnppensnthﬁ cehnbachcarmuner al s
are connected to each other respectively, and the electric circuits shown
in Fig. 2bednginprisakly clesedicaThe deﬁeqﬁxnuxpf|fm¢¢glnq igeference
nuneral s 44 to 54 denotes diodes which linmt the direction_of the flows of
operat|onRﬁRﬁQﬂMﬁQ[ﬁh@@lFBQeS?mPGréﬁgﬂﬁ|Q§n#¥#11nd°°r s;de ‘heat

exchanger 7 is.lowered below“or.equal to =7 °C. |

' Reference numeral 30 denOteSV;rccnnector.to'which'a
remote controller is connected, and reference numeral 31 .
denotes a connector to which 51gna1 ‘lines of a
centralxzed contrcller is ccnnected.gu _ L

Reference numeral 32 denotes a fan cycle switch,

and when the switch is positioned cn,Fceside,-tne;ON/OEF
of the motor 13 can bevinteriocked:withuthe.ON/OEF off”
the'ccméreSSorﬁzuj When the switch“is.pcsitipnedfcn CONT
"Side;'the:motor-13imakes continuous:cperaticn-. |
1ndependent of the ON/OFF of the compressor 2. . -

Reference numeral 33 denotes a- changeover sw1tch,

and when'the'switch is posxt;oned:on-?a"?sxde,-the air o/

'ccnditicner is controlled by cperation.signels_(qul
voltages):from the*remcee~controller;ccnnected_to{ﬁhe
connector 30, and when the switch is positioned oanbP
side,'the”airlconditioner'is-controlled-py,operar;qn'

'signals (DC voltages) from the selection switch 21.

\



Ref erence nuneral 55 denotes an auxiliary relay, and it is energized by a
DC current which flows through the freezing preventive thernostat 29 and a
normal Iy cl osed contact arm56. The normally closed contact armb56 is
opened when an auxiliary relay 57 is energized. Wen the normally cl osed
contact arm56 or the contact armof the freezing preventive thernostat 29
I's opened, the power supply to the auxiliary relay 55 is cut off to open a
nornally%ﬁpened contact arm58 of the auxiliary relay 55, and the power
supply to the conpressor 2 is cut off. Reference nunmeral 59 denotes an

overload - 10 - rifdidnoé hlefQTPB9S8Bhotes? B pHiAIL (dipi ik r&AtENEI Ch
fl ows through the conpressor 2, that is,. the currént which flows through

t he contact apPofeddei ©¥vehepad swi tch (bi metal contact arm becones too
heavy for the conpressor 2, the contact armitself is heated to break the
circuit. Reference aan&0FfgroBeare edpetiries dixdid tiskihdrams heo
operation when a single phase notor is used as a driving source of the
conpressor 2. bieefumedcfonutheakiflcdaditionar shavn dry Figayl having a
normal |y opened contact arm 62. Therefore, when the auxiliary relay 61 is
ener gi zed t he thesmlfigeupesedaceannectormida and @Ranngetencdliburdnay

valve 4 is switched over to the side of heating operation.
connector 42a and a connector 42b, and a connector 43a

and a connector 43b are connected;‘the terminals having
the same terminal reference numerals are-connectediéo_
each other respectively, and the electric circuits shown
in Fig. 2 and Fig. 3 are electrically constituted.

In Fig. 2, reference numerals 44 to 54 denotes
diodes which limit the direction of the flows of
operatioh signals (Dc'éoltages) to one direction.

Referenée'numeral 55 denotes an auxiliary relay,
and it is energized by a DC current which flows through
the freezing preventive thermostat 29 and a normally
closed contact arm 56. The normally closed contact arm
-56 is opened when an auxiliary relay 57 is energized.
When the normally closed contact arm 56 or the contact
arm of the freezing preventive thermostat 29 is opened,
‘the power supply to the auxiliary relay 55 is cut off to
bpén a normally bpened contact arm 58 of the-:auxiliary
relay 55, and the power supply to the compressor 2 is

cut off. Reference numeral 59 denotes an overload



Ref erence nuneral 63 denotes a changeover relay having a changeover contact
arm 64. Therefore, when the changeover relay 63 is energized, the position
of the changeover contact arm64 is switched fromB to A and the nunber of
revol utions of the nmotor 13 is switched fromhigh to |low Reference
‘nunmeral 65 denotes a capacitor to be-:used for operation when a single
phase notor is used as a notor 13. Reference nuneral 66 denotes an
auxiliary relay having normally opened contact arm 67. Therefore, mh-~

the auxiliary relay 66 is energized, the nornally opened contact arm®&7 is

cl osed togQPEERt Bft ke eimipretsdiclZ/ i@ when' the &firgentbwidminte
auxiliary relays having normally opened contact” arns 70 and 71 -

respect i veh¥ws EhebabﬁrQheMuampﬂessUM|2;atyateisysthe engréntare

energi zed, the nornally opened contact arms 70 and 71 are: closed to

ener gi ze whichl €lowsc theratugh Thekadantace ammeof| the evgsdeadin auxiliary
rel ay having normally closed contact. arm 73. Therefore, when the auxiliary
rel ay 72 swiéchr dbisetalhcanhant |arme) &%Goﬁﬁﬁt kee HP%VYSfé’rre WRned and

t he connection between the termnal 3 angd th er nalgé i.s rel eased.

Ref er encecrupsesisor] e e £Foptach, %PEWm‘-F?ﬁ Pgb BT SRE t he AC

. zg:%:gg Zggplled fronya%é%e ence 5%%2?31720 gg%oé spgmﬂapacltor

to be used for the operatzon when a s;ngle phase motor
is used as a dr1v1ng source of the compressor 2._:
Reference numeral 61 denotes an auxlllary relay
having a normally'opened contact arm 62. Therefore,
when the auxlllary relay 61 is energized the normally
opened contact arm 62 is closed and the four-way valve 4
is sw;tched over to the side of heat;ng operatzon. |
Reference ‘numeral 63 denotes a changeover relay |
‘having a’ changeover-contact armf§4,}_There£ore,_when rhe
‘changeover relayT63“is-energiZed,:theapositién-Qﬁ #he

' changeover  contact arm 64 is_switcﬁed_from B to A, and

the number of revolutions of the moto;;lB_is_switched_ W

from high to low. Reference numeral 65 denotes a
' capacitor to be-used for operation when a single phase
motor is used as a motor 13. | | N
‘Reference numeral 66-denotes,aq auxiliary relay

having normalIYPopened contact arm 67. Iberefore,_when

- 11 -
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Is rectified by a full wave rectifier 76 and snoot hed by a snoot hi ng
capacitor 77. The rectified and snoothed DC power is supplied to a
terminal 1 and a termnal 2 of the connector 43a. In Fig. 2, the range
surrounded with a one dot chain |ine shows the portions nounted on a
printed substrate. In Fig. 3, reference nunerals 81 and 82 denote
changeover switches whose contact arns are changed over - 12 - by
operatinﬁathe above-mentioned changeover switch. 33, and the contact arns
are changed over fromside "a""to side "b" or vice:versa being interlocked.
Wien t he powshesauxdiliaty sellay b disl energbzedet thenposmally openadover
switches 81 and 82 are positioned on side "a" (a valid state), DC power
suppl i ed froeentactecprmm@7? isofckased dmcoperatiebthe mopori dd+t o0 the side
"a" of the switch 82 through the power switch 34 and the normally closed
contact arm 73, aReferenge numenadsAfkrand &9 pdenelet suxidiadiyot e
controll er through the connector. 30. Wep the copntact armis pqsitioned on
Side "b" (anTEABYR hagifePoTmALIX qRRRRd SSOREREE AFBA T AR Mnal 1 of

he . 2 | I [ itch 2 h h 22
the connect o ESeaultldicd {aulfie aeloctlol St Bugla3ady! hoallly Byt

and 69 are energized, the normally opened contact aims_.
70 and 71 are closed to energize tﬁe.elect;ic heater 9.

Reference numeral 72 denotes an auxiliary relay "
having normaily-closed'contact.arm 73. Thereforg, wheﬁ
‘the auxiliary relay 72 is energized, the normally closed
contact arm 73 are opened and the connection between the
terminal 3 and the terminal 4 is released.

Reference numeral 74 denotes a step down
transformer for lowering the AC voltage supplied from an
AC power source 75. The'Ac power, voltage-step-downed,
is rectified by a full wave rectifier 76 and smoothgd:by
a smoothing capacitor 77. The rectified and smooﬁhed_DC
s power is supplied to a terminal 1 and a terminal 2 of

the connector 43a.. . _ | |
| In Fig. 2, the range surrounded with a cne.dg;
chain line shows-the'portidns mounted on a printed
substrate.

"In Fig. 3, reference numerals 81 and 82 denote

changeover switches whose contact arms are changed over

-12 -



The sel ection switch 21 has contact arns 2la to 21d which are operated
being interlocked, and they correspond to a strong heati ng node (HEAT H), a
weak heating node (HEAT L), stop (STOP), a draft node (FAN), a weak cooling
node (COOL L) and a strong cooling node (COOL H). For exanple, when the -
contact arnms 2la to. 21d of the selection switch 21 are in STOP positions,
power is not supplied to any term nal- of the connector 41b and all the .
auxiliary relays showmn in Fig. 2 are not - 13 - energi zed, so that ihe

air conditioner is in a stop state. Wen the contact arns 2la to 21d & the

sel ect i orpgvbpebatling tHe dlive hneibsheaschhigeevdra@wididk $4p and 21d
are connected. \Wen the contact arm 21b is connected, the auxiliary relay .-
61 showi andFthe Zontavtergymsdatérchangédcoveenitrom Bide. t'e™ copnect or

41b, and the four-way valve .4 is switched over to a refrigerating cycle for
heati ng opidet I'bf. oft vilve stemsa i being hintexlbcked.r eMaercXhe auxiliary
relays 57, 68 and _69 shown in Fig. -2 are energized through a 1st contact
arm and apowercewiteh 34nis clesedcandsthe contass armsef £he2 has
contact arps 22a and 22b which are swtched over according to a de&ected

t enper at UFRANGRAVEX S tehes Al (36 B4 raEe BPRibaQned on side "a
(a valid Staté),'DC'pdwer'supplied £rbm'the-;efmingl_1 )

of the ¢onne¢tor”43b3is supplied_tb-the-sidefﬁaﬂzoi_ﬁhe
switch 82-through the power switchs34?ahd thé notmaiiy
closed céhfaét"arm 73;-and furthér:the DC powe::is,- . d
ISﬁpplied to Ehe-remote'gbnfrdller tﬁtough,the'connectﬁr_ |
30. When the-cbhtact'a:m-ié*positionea.on-Side "b" (an
invalid state)}”thé DC power supplied;from the terminal
1 of the cdnnéctér'is suppiiéd'ﬁo the selection switch
21 and the thermostat 22 through the fan cycle.switch

| 'The'Seiéctiqn”éﬁifCh 21 has cgnﬁactuarms Zla t9.2ld'
which'are'dpetéted being interlocked, and théy“.

‘correspond to a strong heating mode (HEAT H), a weak .

©

heating mode - (HEAT L), stop (STOP), a draft mode (FAN),

‘a weak cooling mbdé'(COOL.Lj.and_a.sﬁrbng cooling mode
(COOL'H).-lFor-example; when the contact arms 2la ﬁonld_
of the selection switch 21 are in STOP positions, power
is not supplied.tofany terminal of the conneCtdr-4ib and

all the auxiliary relays shown in Fig. 2 are not

e 13 -



changeover tenperature (a set tenperature) to side "a" or to side "b" can
be changed arbitrarily in the range of 18 Cto [err], and when the detected
tenperature is higher than the changeover tenperature the contact arm 22a
is positioned on side "b". [In“the case of the contact arm 22b, the
changeover tenperature, fromside "a" to side "b" or vice versa, is changed
I nterl ocking with the contact arm22a, and it is set automatically to a
tenperatuare | ower than that of the contact arm 22a by - 14 - [err].

When the roomtenperature is |lower than the tenperature the contact arm 22b

is switched tenerddzed, Sdetgderehei aitheohdatiioneandistiwngistopst rong
heating node and in a weak heating node), the contact arm 22a'i's sw tched
over accordi ngtatea detected tenperature and a set tenperature of the
thernmostat 22, and further, when the contact arm22a is on side "a", the
operation is chang#then/ cthé reontaet opemat Rda 6 2Ad afinbha sselectionhe
energizing of the electric heater 9 or vice versa according to the state of
the contact aswitzh &1 tare tirBBATH positiops. £hen eankackappsodlbi de
"b". When the contact arm 22b of the thernostat 22 is positigned, on "a"
side (in a stand 2 &arm sonsegted) = Whenathe canfach Axmalbetsand 69 |
shown in Flg'c%hﬂgéied;'the auxiliary relay 61 shown in Fig. 2 is
energized through the terminal 5 of the connector 4lb,
‘and the four-way valve 4 is switched over to a
‘refrigerating cycle for heating operation. At the same
time, the auxiliary relay 55 or auxiliary relays 57, 68
and 69 shown in Fig. 2 are energized through a 1st
contact arm and a 2nd contact arm of the thermostat 22,
' The thermostat 22 has contact arms 22a and 22b

which are switched over according to a detected
temperature, and in the case of the contact arm 22a, a
chahgeover tenperature (a set temperature) to Side "a“
or to side "b" can be changed arbitrarily in the range
et of 18 °C to 32 °C, and when the detected temperature is

higher than the changeover temperature the contact arm

22a is positioned on side "b". . In the case of the

contact arm 22b, the changeover temperature, from side

"a" to side "b" or vice versa, is changed interlocking

~with the contact arm 22a, and it is set automatically to

a temperature lower than that of the contact arm 22a by

- 14 -



energi zed through a termnal 3 of the connector 41b and the electric heater
9 is energized. At the sane tine, the normally closed contact arm56 is
~opened and the power supply to the auxiliary relay 55 is cut off. \Wen the
contact arm22b is positioned on "b" side, the.. auxiliary relay 55 is
energi zed through a termnal 1 of the connector 41b and the conpressor 2 is
operated. During the operati.on of the conpressor 2, if the contact arm of
the freezing preventive thernostat 29 is - 15 - opened, the operatggn-of
the conpressor 2 is stopped and the indoor side heat exchanger 7 is °

Qefrostedy Mot howfigh! Bk F6BI°Leierliiiite (6 SfbhLy 20kl Ebgeed. (he |

auxiliaryr are crosed, he  operat on-of-

electric el dohPePEhbObBREactSn Wi {45 f00LAEE BoTREEY Oarine

sel ection swich 21 I's connecte e power supply, if the Operalﬁon_nnde
is the strong hﬂ@ét_eﬁdﬁafeih%h&t heatisePldpupatibs. pixi &i Bk¥ohel ay 66 is
energi zed and the normal [y opened contact arm-67 is closed, and the notor
13 is opend£eing hbdehi ghdsincd weak Meatimgahode ), 2tHei eoptaidt oned at
the weak heating node (or the weak cooling node), the auxiliary relays 63
and 66 ar arme22azid, swhechednovier aquoondingttetaadetéeted cl osed, the
normal |y opened contact. arm-64 is changed over, "and
temperature and a set temperature:of the thermostat 22,
and further, when the contact arm 22a-is on side "a", |
the operation is?changed'over from the operation of the -
cbﬁpféésbt 2 to the energizing of thé-glectric hea;er 9
or vice versa according to the state of the contact arm
22b of the thermostat 22, if it is on side "a" or on
side "bY. | o B
" 'When the contact arm 22b of the thermostat 22 is
positioned on "a" side (in a state as shown in Fig. 3),
the auxiliérY"reiays-57y 683and.69yfshownnin;Fig._2,.are
enefgized”through a#termihal'3 of the connector 4lb and

' the electric heater 9 iS'energized;3=A£ the same time,

the normally closed contact arm 56 is opened'and:the
lﬁo&ér:suppiy to the'auxiliary~:e;ay 55 is cut off. When -
the.coﬁtact“armYZZb'is-poéitidnedfon-ﬁb" side,_thg]- _
iauxiliary relay 55 is energizéd-thrdugh a terminal 1 of
the connector 41b-and the“compreséor 2-is operated.

" During the operation of thé'compresso: 2, if the

‘contact arm of the freezing preventive thermostat 29 is

- 15 -



the notor 13 is operated in the |ow speed. In the operation as described in
the above, if the fan cycle switch 32 is positioned on side FC and the
contact arm 22a of the thernostat 22 is positioned on side "a" (in the case
of cooling operation, on side "b"), power is supplied to the contact arm
21d of the selection swtch 21, and the operation of the notor 13 is
controlled as described in the above. In other words, the notor 13 is
operatedighly when the conpressor - 16 - 2 is operated by the action of
the thernostat 22 or the electric heater 9 is being energized. Wen the

contact arm ofggdifad £ M%é 36 é‘?aéffsﬁfgﬁr the . compreswor W4k [dEoppeacand

tenperature is |ower than of equa [err]), the operation of the electric

heater 9 is peHerifdbss §Faéi REaE biichRfgekove isi@éfrvstedpewnén’ ehen the
roomto be air conditioned is controlled not to be below or equal -to[err].

Wien the ternmgsitacd dhe 69NBRet 6kost ‘deteldor 26 rimiidksséd, athext er nal
controller, an auxiliary relay 72 is energized and the normally cl osed

contact arm 7auxdXisryedrebaypofR; 68 aad S9p@irieccclaseade ard etheon switch
21 so that the operation of the air conditioner is not perforned. Fig. 4
is acircuit diparatiot ofr thet eleckricl heater 9 is performed.

Next, when the contact arm 21d of the selection
switch 21 is connected to the powe; supply, if the
operation mode is the strong heating mode (or_stroﬁé.
cooling), the auxiliary relay 66 is energized and the
‘normally opened7contact arm 67 is closed, and the motor
13 is operated in the high speed. - If the contact arm
21d is positioned at the weak heating mode (or the weak
cooling'mode), thelauxiliary relays 63 and 66 are
energized, the normally opened contact arm 67 is closed,
the.norhally'bpened contact arm 64 is changed over, and
the motor 13 is cpérated in the low speed. |

In the operation as described in the above, if the
”fan'cyclé switch 32 is positioned on side_FC,and.thé
contac£ arm 22a of the thermostat 22 is positioned on
side "a® (in the case of cooling operation, on side
“b"), power is supplied to the contact arm 21d of the
selection switch 21, and the operation of the motor 13

is controlled as described in the above. In other

words, the motor 13 is operated only when the compressor



to be connected to the connector 30 shown in Fig. 3, and the renote
controller is, for exanple, a 3AAT82B23Al nmade by Ceneral Electric Conpany.
In Fig. 4, reference nuneral 91 denotes a connector and it has a
constitution capable of being connected to the connector 30 shown in Fig. 3
In this case, the terninals of the connector 91 and those of the -
connector 30 having the.sanme synbols are connected to each other. - 17 -
The renote controller can be installed on the wall of a roomto be airg<
conditioned and the like. Reference nuneral 92 denotes a selection smﬁ@ch

havi ng i npeiilsoJgernadibyt thenactBonnd£Ithe\itieriniss et c22ion hetch is
posi tioned at , DC power is supplied to the contact--arm 93 through a

terninal’ Bleltidic dvwweet 09 28, betrgweaergizeshl ection switch is positioned
at HEAT, DC power is.supplied to the contact arm 94 through the terninal R
of the connect $ihedl thel ¢comtachtarm afnthe tempanatnnnideteuboneaatlve
side of the DC power through a terminal C of the connector 91. Reference
numer al 93sdeimsed a(whenntheadetackrd &Gmpﬁﬂatﬂﬂﬁsxﬁi¥9m997thﬂnch are
swi t ched over according to. a detected tenperature. The contact arm 96 i-s
posi t i one@Todade § eﬁcihetBStQPFEGtFEHpéﬁbﬁ&ﬂa?%F¢F§H§r eAERTt he set_

val ue, and en the detected :
_ s perf orme& as mentioned in the above, and the

temperatute in the ‘room-to be. a;r.;ond1tioned 1s
controlled not to be below or equal to 3 °C. .

) When-the,terminals,offthe-conpecto: 3;:i5.$héft?:
cireuitedfby'an'exte:nal-conttol;gfﬁhénhauxiliéry rgiay
72 is energized and the;normally cl@seé_ponﬁ&@t'érﬁ 73
is opened-and §ower_is,not supplied gg_the sglectioﬁ;
switch 21, so that the operation of_the'ai: qonditioner
is not performed. _ | h | |

'Fig._4'is.a,cireuit diagrammoﬁiéJ;émgteicongré;ler
to be connected to the connector 3035h§wq.ih,Fig. 3} and
the]remote'controller*is, for ekample;_a.BAA$82823A1

- made bY:Géneral[Eléctric Company . _InaFig, 4, :efg;ence a W
numeral 91 denotes a.connector and it ﬁas_g constitufion
capable of being'connected'to,the cogpec;or'Bo shown in

Fig. 3. In this case, the.terminélg:of.thg_cqnneétor 91

‘and ‘those of the conne¢tpr 30fhaving_£pe;saﬁg'symbpls

are connected to each.other.

- 17 -



tenperature is lower than the set value, it is positioned on side L. The
set tenperature can be set in the range of [err] to [err], and the
differential when the contact. arm96 is switched over is [err]. The contact
arm97, simlar to the contact arm96, is switched over to side L, when the
detected tenperature becones | ower than the specified tenperature. The
specified,tenperature is [err]. Ref erence nuneral 98 denotes a fan cycle
swi tch whikh has the sanme purpose as that of the fan cycle switch shown in
Fig. 3 does. Reference nunerals 99 to 101 are electric heaters as

anticipators, and qpgy fé&@%}iﬁ@é’ﬁ@& ?REEQH@E: dad twtk‘éll’h?

surroundlngs of the thernnsta e case o renote control

constituted agedgsepoRfdd 'be NG 2oeas £ DonédagRECLtheheakENe detected
tenperature by the thernostat 95 in a heating operation is |ower than a set

tenperature, DC popefetieémdd ethndrdl (92 defiotes! aRseietbtonommddion 91
(when the switch 34 shown in Fig. 3 is ON and the changeover sw tches 81

and 82 are onhawvieq' dhterladkihgtedract sasmppdBedndogddhe Wven rdle Y of
t he connector 42a shown in Fig. 2 through the contact arm 94 of the
sel ection smnSe&eﬁz;cmhswmiukuisepcsimnnmedhattﬁeﬁbasostp@@e@Sumte t he
detect ed supplied to the contact arm 93 thr?ugh a terminal R of
the connector 91, and when the seléction switch is._
positioned at HEAT, DC power is supplied to the contact
arm 94 through the terminal R of the connector 91 and
the contact arm 93 is connected to the negative side of
‘the DC power through a terminal C of the connector Bl;
Reference numeral 95 denotes a-thermostat-having
contact arms 96 ‘and 97 which are switched over according
to a detected temperature. The contact arm 96 is
positioned on side H when the detectéd_temperatnre is
higher than the set value, and when the detected
temperature is lower than the set value, it is
posifibned on side L. The set temperature can be set in
the range of 50 °F to 90 °F, and the differential when
~ the contact arm 96 is switched over is 2 °F. The
contact arm 97, similar to the contact arm 96, is
“switched over to side L, when the detected temperature

becomes lower than the specified temperature. The

specified temperature is 40 °F. .



tenperature is |lower ‘than the set tenperature,. the contact armis on side
L.) and the termnal Y of the connector 91, and the auxiliary relay 55 is
energi zed. At the same tine, DC power is also supplied to the term nal B of
t he connector 42a shown in Fig. 2 through the termnal B of the connector
91, and the auxiliary relay 61 is energized. Further, DC power is also - 19
- supplied to a termnal G of the connector 42a shown in Fig. 2 .through
a termnal Gof the connector 91, and the auxiliary relay 66 is enequged. .
As described in the above, when auxiliary relays 55 61 and 66 are ’°

EQEéz‘yﬁ;‘?e“Saéé%‘%sféﬁ%?éh%@#%%#?%?f%‘%%%’%}?ﬁ%s  GYEE8 TR 2 ot act
01" o supfitfel fs, cpB RS R ild Eh AR 8E CRENERR oFedle [ e DO e o
t he contq%$- fﬁ*%ﬁb ' Hﬁeﬁi§¢“§iéBEéW“ICh 92, the contact arm 97 of the

a bgéan tﬁe term ffa

t her nost - _ . | Wof the connector 91, and auxiliary relays
57, 68 and 69 RefesBAtd ARMerBlY FPItd IO Hperelectrit heateywyressor 2

is stopped, and heating operation by the electric heater 9 is perforned.
as anticipators, and they are energized inﬁheating_
operation and heat .the surroundings cﬁuthe_theprsta£ 
95. | L
' In the case of a remote controller constituted as. -~
deéctibed in the above, for'example;QWhen ghe_deﬁegted 
temperature by the - thermostat 95 in'aﬂheétingﬁquratipn
is.16Wef'€héﬁ_a set“temperature, DC”p§wg:'sgpp1ied:from
the ferminai-n'qfﬂthe~connector 91-(when[§hg:$wi;¢h 34
 shown in Fig. 3 is ON and the changeqYé: switches 81 and
82 are on side "a" (a -valid state)) isgsupplieé1§o£the
terminal Y of the connector 42a shbwnfin'Eigx_Z_thfough
the contact arﬁi94-of'the.se;ectipn-switQhﬂQZ,;tqgf
contact arm 96 of the"thermostat'93 (Since the;detéCted
temperature iSfldwer-théhvthe'setwtempergﬁure,;the__. o
.dontact'arm'is on~side L.)-and the terminél,Y.§£3the
' connector 91, and thé*auxiliary.relay 55 is energized.
- At the same time, DC power is also supplied tolthe o
terminal B of the connector 42a Shoﬁn'in:Fig;.z through
the terminal B of fhe cbnnector.si, and the auxiliary

relay 61 is energized. Further, DC power is also.

=19 -



When COCL is selected by the selection.switch 92 shown in Fig. 4, DC power
supplied fromthe termnal R of the connector 91 is supplied to the
termnal Y of the connector 42a shown in Fig. 2 through the contact arm 93
of the selection switch 92, thernostat 95 and contact arm 96, the term nal
Y of the connector 91, and the operation of the conpressor 2 is perforned
simlar to - 20 - the case of heating operation. At this tinme, the
auxiliary yYelay 61 is not energized, so that refrigerating cycle perforns
cool i ng operation. According 'to the present enbodi nent, when the renote
controller is connected to the connector_30, the operation control of an.
ai r conditi orfttpphiedctpers seERdNRloG Ofc tharenreptes #da showR dahi ng

t he changeover switches 81 .and 82 to side -"a" (a valid stat i n _qperating
t he changeovefiGwi ¢ chhogughhan teraingdy & cté B ‘F%ﬁm?ggﬂﬁt Sz’rs'eé,n% ‘the

operatLon conLLoly E2DeeREl! BT FhaliAld, cond) oner side by,
oD 10" RN Bho AR 182 K FUBEATERY Bbaee”
Cond 1 Sner A1 Fa2g8 AEURIGtRH PHedeliloberketonray of on el
performed based on a heat pump cyc%e.
Ih a.case where a detected temperature of the

] the;mbstat 95 is low and a contact arm 97 is on side L,
DC power supplied from the terminal R of the connector
91 is snpplied to a terminal W of the connector 42a
‘shown in Fig. 2 through the contact arm 94 of the .
selection switch 92, the contact arm 97 of the
thermostat 95 and the terminal W of the connector 91,
and aﬁxiliar} relays 57, 68 and 69 are energized.
| | Therefore,'the oberation of the compressor 2 is
stopped, and heating operation by the electric heater 9
is performed. |

When COOL is selected by the selection switch 92
shown in Fig. 4, DC power supplied from the terminal R
.6f'the:c6nnector 91 is supplied tO'the.terminal Y of the
connector 42a shown in Fig. 2 through the contact arm 93
of the selection switch 92, thermostat 95 and contact
arm 96, the terminal Y of the connector 91, and -the

operation of the compressor 2 is performed similar to

- 20 -



enbodi ment. Reference nuneral 201 denotes a housing which constitutes an
air conditioner, and back side half of it is buried in the wall of a house
in a manner that the back side of it is exposed to the open air. Reference
nuneral 203 is a front panel which covers an opening 202 on the front side
of the housing 201. - 21 - Ref erence nuneral 204 denotes a partition
wal | which separates the inside of the housing 201 into an i ndoor side
space 205 on the front side and an outdoor side space 206 on the back side.
In the indoor side space 205 follow ng parts are housed: a heat exchaﬁgbr

>k and SRbcoaed HEPRpnRRbIBbel R P HE o8 ShaRRETEREE MO T 10 O
suppor U1 guerd10n; 2098y 8990290 Werdimdde QY gRgE o1 de space 206
ol | owi ng par ous a conpressor eat -exchanger of a plate

fin type ?zﬂéfzfgéeatfﬁgl 39c§e5pe%%1ﬁsord&ﬂiﬁ égeraéfohq be housed in the

fan casi ng 215. In“a foom be air conditi.oned i's sucked in by the
cross flow fan ﬁ&@ofbiﬁgghoanhel préseintorenbudimdt , avhehr thd ter 218, a

heat exchanger 207, and electric heaters 210, 211 and 212, and after that
it is di sqrengee coharbmaeu—octm connected ar;motheooednebtourgtso, the
operation control of an air condrtloner can be performed
from the-remote-controller by_sw1tcn;ng;the changeover
, switches*slyand‘82fto-side-”a" (a valid.state) in_ -
operating the'changeover-switch-33;sWhen the.remote
controller is not used, operatzon control can be
performed on the air conditzoner szde by p051t10n1ng the
switches 81 and 82 on 51de "b"(an 1nva11d state) in
operating the changeover switch 33. | |
Next, another embodiment of an air cond;t;oner.
- according to:the present 1nventlon w1ll be explalned

using Fig. . 5 to Fig. 12. Fig. 5 is a perspective v1ew,

partly broken away, of an air condztloner of the present“

embodiment. Reference numeral 201 denotes a hous;ng
which constitutes an air-condxtloner, and back 51de half
of it is buried in the wall of a house 1n a manner that
‘the back side of it is exposed to the open air.
'Reference numeral. 203 is a front panel whzch covers an

opening 202 on the front side of the housing 201.

- 2] -



an air discharge port 119 provided on the front panel 203. The open air is
sucked in by the propeller fan 216 through the heat exchanger 214 froma
grille 220 in a part of the back side of the housing 201, and it is - 22 -
di scharged to the outside froma central grille on the back side. In the
case of a cooling node, the heat exchanger 207 acts as an evaporator and
cools theaair inside the room |In the case of a heating node, the heat
exchanger 207 acts as a condenser and heats the air inside the room and

t he energi zing of the electric.heaters 210, 211 and:212 are controlled

pased on Lhe, Conddaeases AuadrRSebAIsHted b WL EUEaPaRLLCT L1

front side of the W a-space 221 is

formed bet vvegg.‘{[&p %é%g%@?ﬁnghghgnggg%t ao% e U usind'e264r ihesl da the

roomis sucked 1nt e space e suction port 217. Reference

huneral 223 degids #id@nspateb25 8ndthle iFrciits RS dtaR dhelboy de of
the indoor side space 205 of the housing 201. A first setting portion 224

whi ch sets opdid ispihé@N206i 6ASthe baekt siidd.l y connected to the control
box 223. The conpressor 213, a

In the indoor side space 205 following parts are
housed: a heat exchanger 207 of a plate f£in type, a
cross flow fan 208, first electric‘heater 210 of 2 kw

.kJ" and a second electric heaters 211 and 212 of 1.5 kw
fixed with supporting portions 209a, 209b and 209c.

In the outdoor side space 206 following parts are
housed: a compressor 213, a heat exchanger of a plate
fiﬁ“typeT214,'a fan casing 215, and a propeller fan 216
to be housed in the fan casing 215.

Air in a room to be air conditioned.is sucked in by
the cross flow fan 208 through an air suction port 217,
an air filter 218, a heat exchanger 207, and,electr@c

- heaters 210, 211 and 212, and éfter that, it is

~ discharged into the rbom.tb~be air conditioned through

an air discharge port 119 provided on the front panel

203, | | | |

' The open air is sucked in by the propeller fan 216

' through the heat exchanger 214 from a-grille 220 in a
part of the béck-side-of-the-housingszol,;and it is

- 22 ~



motor 225 for driving the cross flow fan 208, a nmotor 226 for driving the
propeller fan 216, and electric parts for-controlling the electric heaters
210, 211 and 212 are housed in the control box 223. Reference - 23 -
nunmeral 227 denotes a connector for connecting the renote controller.

Ref erence nuneral 228 denotes a space for connecting the power supply. and
it is formed in a position opposing to the control box 223 in the space
221. A prinmary side connector 230 is connected to an end of a power sgﬁply
cord 229 and a plug 231 which can be pulled out to the exterior of the

h [ IS GO f ed he,. § d, ATy - ' .
cecondar ySEPEBaRHHE SRS AE bilfe 2adCk b g ool el YL METERETT G e

connect or 23R s g@unt ed on a.wall facing the.space 228 of the control box
223. Reference nuneral 234 denotes a protector constituted w th a-

tenperature fuge A c%‘éb'?o@iﬂ%&liﬂ?rﬁa&b@t_-_twlhea'm(hitcﬁhéii@eﬁ_ase of an
abnormal heating of electric heaters 210, 211 and 212 it cuts off the power

supply to207eaetd & rar demporatofRecandecoolsutrenlai®4ins kA€, tR43 and 244
are tenperature sensors, and they are installed to be able to detect
respect i veobmperia e ease hofina bheating4mode, ;he.he;t'exchanger
207 acts as alcondenser_and-héats;the.air inside the
room, and the ene:gizinglof the;éi;ctric heqtéts Z;Q, 
211 and 212 are bontrdlled_based on the,cqnditioﬂs,sgt S e
in a heating mode. | : |
In the lower part of the front side of the'hqusing
201 ‘a low rib 222 is-formed,:énd,a space_zzl_is.foimed
' between the rib- 222 and the ffoht;pépe1;2b3._ The ai:.
inside the room is sucked-idsth:ough the.space_221_and
the suction port 217. -
| Reference}numeral 223~deno£es;égc9ntrql box, énd.it _
is disposed on the right side of the indo'o: side space |
205 of the housing 201.: A first séttigg;poxtion 224
which sets operating conditions is eleétrical;y  . R
connecfed;to the.congrOI-bbx_223.  The pompressor 213, a .
motor 225-for driving the cross fiow fan 208, a métor
226 for driving the propeliergfan 216;.ahd_31¢c£ric |
parts forwcontrolling'the'electrig_heétets.210,,211 and

212 are housed in the control box 223. Reference -

- 23 -



detects the tenperature of the heat exchanger 207, 242 detects the room
tenperature 243 detects the open air tenperature, and 244 detects the
tenperature of the heat exchanger 214. - 24 - Fig. 6 is electric circuit
diagramto be used for the control of the air conditioner showm in Fig. 5.
In the figure, reference nuneral 250 denotes a m croprocessor (TM52600 of
Texas Insk(unents), and it perforns control operations based on the
programns istored in the interior storage portion (ROV. Reference nuneral
251 denotes a voltage regul ator’ circuit, and it stabilizes rectified power

whi ch is obtaij fat iﬁgﬂ e AiL.ch LS VAR ugh a
connect or ZSZh@rtg:l[ ?{%72 wﬁgga?u?%\ggé\g?e%h ?é’?‘%&"'r%?ﬁ [ aé)-di ode
bri dge) 253. | s 254 to 257 are snoot hing capacitors, and
r H@*ﬂ#ﬁ%f&iﬁéﬁ.
gul a

the capacitor 254 re fes DC +24 V, and a switching transistor 262 ‘and a

Zener diode 258 whiRelE it (AEnéEaD 5236 CdeRGLesNaOBpaskealsdr zes DC +5 V.

Ref erence nunerals 259 to 261 are resistors for |limting the currents of

the transi st ocodnectichd thelgpewetli ©aPp2PS. akdf dteise formedlin’@ denotes a
differential anplifier, and it is used as a current booster. Reference
huneral s 264 posidomroppesingots the eontrol box 223 in the space

221. A primary side connector 230 is connected to an

end of'a'power'supply cord 229 andﬁa plug 231_which.pan

S be pulled out to the exterior of the housing 201 is

connected to the other end of it through_a space 221. A
secondary side connector 232 which is to.be engaged with
Ehe primary side connector 230 is mounted on a wall
facing the.epace 228 of the.control_bpx 223.

Reference numeral 234 denotes a protector
constituted with a temperature fuse 234a and a bimetal
thermostat 234b, and in the case of an abhormal heating
of electric heaters 210, 211 and 212 it cute,off the

power supply to-these_electric.heaters. .
| Reference numerals 241, 242, 243 and 244,afe_
temperature sensors, and they are installed to be.able
tcxdetect respective temperatures as'shown_below: 241
detects the temperature of the heat exchanger 207, 242
detects the room temperature, 243 detects the open air
temperature, and 244 detects the temperature of the heat

exchanger  214.
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vol tage divider, and a reference voltage decided by the resistors 264 and
265 is power-anplified by the differential anplifier 263 and then it is
supplied to a termnal VREF of the mcroprocessor 250. Reference - 25 -
nuneral 266 denotes a capacitor which stabilizes the voltage applied to the
term nal VREF. Reference nunerals 245 and 267 are resistors for a voltage-
di vider, and the divided voltage is supplied to a term nal VASS of the

m croprocessor 250. The microprocessor 250 sets the voltage differencg
between the voltages applied to the term nals VREF and VASS as an anal g

i nput voltage to be. used in the case of A/ D (anal og/digital)_conversion.
Ref er ence nuneFdig.2@s i@rﬁi@@:&@@ié@%ﬁhéﬁ-aﬂﬁﬂm g’-ﬁelbed*ﬁﬁ t ‘P% used as a

conparator for giving a reset signal .to.the m rqces or he - -

di f f er ent the mﬁmk@@@@@%& ﬁ°P€%E%°§P§n§ roc 8sor when
t he tern1na| | t age: of acitar ectrlc charge IS
accunul at & &ﬁﬂﬁ? oezqgmgﬁﬁg zégngg &71, becones hi gher

hanths e b ”%ﬁ@?ﬂl%f'éhﬁrag a%%amzaegﬁ%«%f;z%ﬁ%ﬁ@ o @
Referencep@ﬁ% s %%@?&ftaﬁe@aé%m{ £8kka 32’ the programs stored
. in the inter;or storage portion (ROM).-
Reference numeral 251 denotes a voltage regulator

'circult,_and it stabilizes rectzfled power  which is.
obtainedlafter:single phase AC power which is input
Fthronghzalconnéctor 252 is rectified with-a full-wave
rectifier olrénit”fa diode bridge) 253. Reference.
numerals 254 to 257 are smoothing capacitors, and the
capacztor 254 regulates DC +24 V, and a switching
”trans1stor 262 and a Zener diode 258 ‘which ‘-makes the.
transxsto:-ZGZ.ON/OFF stabilizes DC +5 V. Referencen
'nnmefalsjéss”to zsl”are"tesistore for limiting the
ourrents of the transistor 262 and’ the Zener diode 258.

| Reference numeral 263 denotes a dlfferentlal - W
ampllf;er, and it ;s used as a'curzent'booster.
Reference numerals 264 and 265'areﬁresistors;fqr-a
voltage'dividei, and a reference voltage decided_by“the
reeistors‘264_and 265 is poWeréamplified-by-the.
differential amélifier"263'and'then'it*is-Supplied,to a

terminal VREF of the microprocessor 250. Reference
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when the relay coil 273 is energized, the cross flow fan 208 is rotated for
drafting. The relay coil 273 is energized with an inverter circuit (a
buffer) 274 which is operated.corresponding to an output given froma - 26
- termnal R13 or F (to be connected to F shown isn"Fig. 7) of the

m croprocessor 250. \Wen an voltage H (+5,V) is given to the inverter
circuit 4, the relay coil 273 is energized. Reference nunerals 275 and
276 denote; di odes to be used for protection, and 277 is a.resistor.

Ref erence nuneral 278 denotes a relay coil,. and when the relay coil is

energi zed, a fQUIr-way &tV shown,.i r When

t he ?our way va veefgfj}sl %iéer‘glge' ,st% g%??é talognayfir&?’l gﬁ%&qﬁéﬁ%%ﬁn i's
changed, and tilg d e In a state mhere t he
relag'c0|l ‘%ﬁi égﬁ;%ﬁéi a.%%o ﬁ%geﬁ%élﬁgg ?E@%Eted and the indoor side
heat EXChanger 207@%&:&&@%%@?&1&“9&5%?1& E%ﬁ%&@?es&'s%é?afor a

exchanger 214 acts as a condenser and cool1ng operation Is perfornmed, and

in a state Wheigl tdtfe '®ivacP) | ahd €REr ivided RRAtade W%dﬁpﬁf’é&%@d
and the indoor si heat exchanger 207 acts as a condenser and the outdoor

si de heat excmrmrmmﬂ AIASS °6f atheVaReEopeboesdoro@SNg @i ation is
perforned. Reference nuneral 279 denotes an inverter circuit, and .
microprocessor 250 sets the voltage difference between
the vdltages applied to the termin;ls VREF and VASS as
N an analog'input voltage to be used in the case of A/D
(analog/digital) conversion.

' Reference numeral 268 denotes a differential
amplifier, and it is used as a comparator fbr_givihg a
reset signal to the microprocessor 250; the differential

amplifier 268 gives a reset signal to the microprodessbr
when the terminal voltage of a capacitor 269, in which
electric charge is accumulated through a resistor 270
and a Zener diode 271, becomes. higher than_the voltage
being applied to the terminal vass. A diode 272 forms a
discharge path of.an-electric.charge accumulated in.the
capacitor 269. _

Reference numeral 273 denotes a relay coil, and

‘when the relay coil 273 is energized, the cross fidw fan
208 is rotated for drafting. The relay coil 273 is
energized with an inverter circuit (a'bufﬁer) 274ﬂwhich

is operated co:reSponding to an output given from a
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280 and 281 are diodes; and E is connected to E shown in Fig. 7. Reference

nuneral 282 denotes a relay coil, and when the relay coil is energized, the
nunber of - 27 - revolutions of the cross flow fan 208 and that of the
propel ler fan 216 are switched over. In a state where the relay coil is not

energi zed they are operated in a |l ow speed, and in a state where it is

energi zed they are operated in a high speed. Reference nuneral 283 denotes

an inverter circuit. Reference numerals 284 to 286 denote relay coils,zwhen

the relay coil 284 and the relay. c0|I 285 are energi zed the electric H@bter
e relay oi |l 286 are

ener gi zode¢FBL AL RIAC ol dEosbE g!w“’" K a?é’cs SUReA M FAGy &)
oner o 22se YRS TmBcpibaleols A4, | S Hn bAILAR B85, 91 184 wien o
o onal S BRACkel ERE Uhere %?f@?#ﬁm;ﬁ% Chiier B e
e 2ne EafegEas, T hpeIRACL Mutlar 270l 06 Shgokd Bame T, 00,
when the ¢61 By Gkl 28¢ btotection, and 277 is a resistor.
Reference numeral 278 denotes a: relay coxl, and
when the relay coil xs energized, a fonr-way valve, not
shown in a drawxng, is energ;zed.; -‘When the. four-way
valve is energized, the direction: of flow of refrlgerant
is changed,'and'cooling'mode/heatlng;mode,ls_selected.
In a state where the*relay.coil-is:notfenergizedna |
' cooling.mode“is'selected and the-indoox_side_heet
exchanger 207 acts as an'evaporatOrsandjthe:octdoor side
heaﬁlexchanget“214“acts as a condenser and;cooling.,_
operation is performed, and in a etate'whe;egthe-reiay
coil is energiéedga heating mode is éelected,fandjtne
indoor eidé'heeﬁ'excnanger 207 actc_as;ae¢0ndenser_and
the outdoor side héatxexchanger 214 actsyes-an.__. . N/
eveporatOr and cooling operation is.perEOrme&. |
Reference numeral 279 denotes an inverter clrcult,_and
‘280 and 281 are diodes, and E is connected to E shown in
Fzg. 7. | _
' Reference numeral 282 denotes a relay co;l, ~and

when the relay coil is energized, the number of
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energi zed the-propeller fan 216 is rotated. Reference nunerals 295 and 296
denote inverter circuits. P shown in Fig. 6 is connected to P shown in Fig.
7. - 28 - In Fig. 7, the termnals Al to A4 of the.. m croprocessor
250 are input termnals for anal og voltages, and the m croprocessor 250
makes A/ D conversion of the voltages applied to these termnals and stores
I nside. A tenperature sensor 242 which detects the roomtenperature is
connected o the terminal Al. Reference numerals 1101 to 1104 are
resistors, and they constitute circuits for linearizing the voltage changes

cor respondi NG Qeh e SEHANIEE e | SEAH15F 4G 268 SR AR Il oot o

tenperature by thé ensor erence nunera denot es

a capacitor’ @9& t&%bif%&x “ﬁi.éf‘aré.rhﬁéeétﬁﬁéaév%% The ol Yl uereensor

241 for detecfll e tenperature of eat exchanger 207 1s connected to

the termnal fRe A heBRARIY e eiirgided Othdy! a¢el agéﬁa%é&rmﬁr@t ure
of the heat exchanger "214 is connected to the termnal A3, and the

tenperature sgagOapetd,! Anddird istatd rher@es bt ke edergized dhey raté

connected to the térmnal A4. Reference nunerals 1106 to 1117 are
resistors, angépetrated irn & high speed. Reference numeral 283 denotes
an inverter circuit. ‘

Reference numerals 284 to 286 denote relay coils,
when the relay coil 284 and the relay coil 285 are
energizéd the electric heater 210 is energized, and when
the relay coil 284 and the relay coil 286 are energized
the electric heater 211 and the electric heater 212 are
energized. When a signal is output from the terminal R7?
of the microprocessor 250, relay coils 284, 285 and 273
are energized, and when a signal is output from the
‘terminal R6, relay coils, 284, 286 and 273 are
fenergized; Reference numerals 287 and 288 denote
inverter circuits, and 289 to 292 are diodes. -

Reference numerals 293 and 294 denote relay coils,
and when the relay coil 293 is energized, the compreséor
213 is energized, and when the relay coil 294 is

" energized the propeller fan 216 is rotated.. Referencé
numerals 295 and 296 denote inverter circuits.

- P shown in Fig. 6 is connected to P shown in Fig.



constitute circuits for linearizing the voltage changes of respective
sensors. Reference nunmerals 1118 to 1120 are capacitors for absorbing
noi se. - 29 - Ref erence nuneral 1121 denotes a quartz oscillator and it
constitutes circuit together with resistors 1122 to 1124 and capacitors °
1125 and 1126. The oscillation signal obtained fromthe oscillator circuit
becones a reference signal of the mcroprocessor 250. The termnals, RO -
Rl, R2, R3, 06, and 07, are output termnals for scan outputs, and  Z
termnals, KI1, K2 K4 and K8, are scan input termnals. The nlcroprocegsor

250 jud th h I 300 T 1 4 sh Fi 8
and JF:Jggeg bag 4 bp%lﬁé ?e{ffgéﬁ%% 5.1)(3:[%\/\%- éﬁ(l}‘slggt e?mO\rllm;l Isnanltlg

t th I t :
ar ?;szorﬁpi%g §3L' 430 BRECLERGE Retilark ol MRARBGS TS 1108 (o

1132 deno S Sm$ & t s. Reference
b1 HduY, S StRe mfeeagebe@stswtﬁw mdiedd 12D

nuneral s enote resiators and reference nuneralts 1137 to 1140

denot e caprive¥s$icdof hee COBT LAk abpllivid did Gthdse f ©&rAUARLESSI Ng the
i nvasi on of noise into respective’input term nals. Reference nunmeral 1141

denot es a an isticredringidec DAOtempelitﬁtthséxﬁrdﬁ r242. wiktthr ence nureral s
1142a, 1143a, and 1144a denote
detects the room temperature is connected to the
terminal Al. Reference.numerals”llnl_to ;104_are
resistors, and theY'constitute circuits for linearizing
the voltage changes correspond;ng to the changes of N
internal resistances based on the detected temperature
by the temperature sensor 242. Reference numeral_l;OS
“denotes a capacltor for absorbrng noise. -

In a similar way, “the temperature sensor 241 for
detecting the temperature_of.thegheat.exchangerNZQ?His
connected'to therterminal A2, thevtemperature sensor 244

- for detecting tﬁeatemperature:ofpthe heat exchanger 214
is connected to the terminal'A3, and thentemperatgre?
sensor 243 for=detecting the temperature of;theﬁopen air =\

"is connected to the terminal A4. Reference numerals
'1106 to 1117 are resxstors, and in a similar way, ‘they
‘constitute circuits for linearlzrng the voltage changes
of respective sensors. Reference numerals-lllssto_llzo '

are capacitors for absorbing noise. .
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connectors, and the connector 1142a js connected to the connector 1142b
shown in Fig. 8 in a nmanner that the térninals having the sane nunbers are
connected to each - 30 - other, and in a simlar way the connector 1143a
is connected to the connector 1143b shown in Fig. 9, and the connector
1144a is connected to the connector 1144b shown in Fig. 9. Reference
nunmeral 1145 denotes an-auxiliary relay having a coil 1146 and normal |y
opened céritact arns 1147 and 1148. Fig. 7 shows a state where the coi

1146 is energized. The coil 1146 is energi zed when the contact arm of an

?Eir Z‘Léﬁ”oflv“;f coe Reterfidl hinprdy f1817aBRekAd J S0kt oh8ARTRESE, PO
. _ _ 50. . ; e . _
épinﬁﬁ{g‘ZQaﬁ%ﬁhﬁ ﬁﬁ{"ﬂéﬁ%ﬁiﬁtéﬁ %i%?ﬁ#n;&?d@st%%ﬁ.{v@%f%??%#ﬁé*%&%%???m A
1150, - Wi i ; _ s QL.
For o ence nuss orie4 1854, SibaETehia 1195 And YHIE, SO psBRETALICE |
Ref er ence nuiE/gi 2y 135Ba} fed162oHCRARS OaRINYaiGT dilfidule BdbAndang! e
an are di ode

capacitors, 1166 to 116 ( s. FHg. 81s an electric circuit
di agram of theeféféhcécsigna1PeEt tAR mitropr¥rddsdr 2256, Wi ch sets

operating . _
The terminals, RO, Rl, R2, R3{ 06, and 07, are
output terminals for scan outputs, and terminals, Kl,

P K2, K4 and K8, are scan input terminals. . The .
micrbprocessor 250 judges the set state of the first
sétting portion 224 shown in Fig. 8 and Fig. 9 based on
the open or the close between these terminals and stores
the judgment results. Reference numeral 1127 denotes a
resistor array for protecting the output terminals, and
reference numerals 1128 to 1132 denote output resistors
connected to output termihals. Reference numerals 1133
t6-1136 denote resistors and reference numerals 1137 -to
1140 denote capacitors'and they constitute filter
éircuitS'Eor'suppressing the invasion of noise into .
respective input terminals. Refefence-nume:al 1141
denotes a resistor array for protecting input terminals.

"°Reference numerals 11l42a, 1l43a, and 1ll44a denote
cbnnéctors, and the connector 1l142a is connected to the
connector 1142b shown in Fig. 8 in a manner that the.

terminals having the same numbers are connected to each
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conditions of an air conditioner, the draft quantity, the operation node,
the set tenperature, - etc. Reference nuneral® 1170 denotes a draft quantity:
selection switch - 31 - whi ch sets the nunber of revolutions of the
cross flow fan 208. The setting is perforned by switching over a knob of
the first setting portion 224 to LOW(small draft quantity), H GH (large
“draft quantity) or AUTO (Wien the.roomtenperature is close to the set
tenperature the switch is automatically switched over to snmall draft £
gquantity and when it is not the switch is autonatlcally swi t ched over “Fo

ol et orobnBFEnaniy b, LHAHAMEE SRTLAL PRRReRERE) T2 BIFLTL 00 Tode)
2 tonper cpaRheBR 8 ke qindbid: TLEESH, enBRRt IR B H W oo o

a knob. REﬁBerhﬁ%&t%“ﬂﬁwrfé UsSnAagbt¥al ¥8s tﬁ@ed&&i&%ﬁqw&wondl ng to

respective val ues of to 12. Reference nuneral 1173 denotes .a service
lanp; it sRoWwhUlhediylew a troubl e occurs in an air condi tioner. The |anp
1173 is connected to a termnal 01 of a nlcroprocessor 250 shown.in Fig..7

through a resi Referbhée ndHEf&IOIB45Mﬂenotbs antaukuﬁiaﬂyaﬁe&aynal 01
having a co;l 1146 and normally opened contact .arms 1147
and 1148. Fig. 7 shows a”state.whe:e_the cozl;;l4sh}s
energized. - The”coil'll46'is_energizediwhen_the:contéét
arm of an operation switch 1149 showﬁ~in'Eige_8 (In éach
time'whenjit%is depressed, the open or close o: co?tact
pbiﬂts'aré'éhanged'OVer.) isfclosed,;or-when the N |
terminals of a'connector=1150 shown in_Eig;_Bma:e:sho£t~
circuited. An open/close switch, not shown in a |
draWing,'is canﬁééted-to=the connector.llsof_ané the
‘open/close switch is used for remote control operation.

ReferenCeJnumerals-11514to-1l54_dencte AND;g§tes
which AND input signals. Referencégnume:glg_il$5 to
'llslxdenoﬁefresistors, 1162 to llsq,denote.caéacitgrs, ' i;;
and 1166 to 1169 are diodes. | ' )

' Fig;sasis'an electric circuit_diagfam of thglfi;st
setting péition-224*sh0wh'in Fig. 5 which sets Operaéing
conditions of-an-air:con&itioner, the;dgaft §qantity,
Ehe operation mode, the set temperature, etc. Béfe:ence

‘numeral 1170 denotes a draft quantity se1ection_switch

. =31 -



reaches a voltage level H (+5 V), the lanp 1173 is lighted. - 32 - The-
setting states of switches 1170 , 1171 dnd 1172 are judged dependi ng on the
exi stence of scan outputs which are output fromthe termnals RO and Rl of
the m croprocessor 250 shown in Fig. 7, which can be investigated by
inputting the scan outputs to the scan termnals K1, K2, K4 and K8, and the
judgnent result is stored. For exanple, when the. knob of the draft -
guantity*setting switch 1170 is set at AUTO the scan output which is
output fromthe termnal RO is transmtted to the term nal K1 for judgnent.

i rect! on of VAR FERE e b6 Gk rBhaTikoRR] ol bhe KEUH riog
ci reui tdi aggag ofogh, SWiETLE0LLAANIRT ¥£E89mh3 sggsea%w g Yog? % shown

in Fig. 5. Rererence nunera den es a chang€over swt and 1t sets

whet her a r el wtﬁﬂé'ﬁzéé é@t@fnﬁoﬁafﬁiéﬁ bo4t td sOMQEMH1R27 (R a

valid state) or not (N an 1nval . A contact arm 1183a is sét on

e S G o sy o g o abzor )
constantly (When the room temperature is close to the set

| temperétute the-SwiEch’is automatigally switched over to
small draft quantity and when it is not-the'switch_ig
automatically switched over to large draft quantity.).

Reference numeral 1171 denotes an operaﬁion mode.
selection switch,:and each mode, COOL (cooling mode), .
fAN (drafting mode), or HEAT (heatingzmode),- is set
with a knob., Reference numeral 1172 denotes a .
temperature setting switch, and a value out of values 1
to 12 is set with a ‘knob. Respéctive room temperature
set values are decided corresponding t6 respective
values of 1 to 12.

Reference numeral 1173 denotes a service lamp; it
'is.lighted when ‘a trouble occurs in-anfair-conditioner.
The lamp 1173 is connected to a terminal 01 of a .
miéroprocessor 250 shown in Fig. 7 through a resistor
1174. Therefore, when the output of the terminal Ol
reaches a voltage level H (+5 V), the lamp 1173 is .
lighted.
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given to the term nal K8, which nmakes the m croprocessor judge that the
swtch 1183 is set on side R \Wen the: 33 - contact arm 1183b is set
on side R, the scan signal output fromthe term nal RO of the

m croprocessor 250 is given to the side of AND gates 1151 and 1152 shown
i'n Fig. 7, and when the contact arm 1183b is on side N (an invalid state)
scan signal is given to the switch 1171 shown in Fig. 8. Therefore, when
the renote controller is connected to the connector 227 the setting bysthe
switch 1171 becones invalid, and setting signals fromthe renote contrdller

AND Jat o5 11517 R SR L3RG, AR R o et ke SAD0} CERT BOR AR DO

Al contact arm C 1S-on side DC power
+24 V S I ogpe erence
numer al s §§§4H§ﬁéb§ g& are r%ff#%gﬁgant i&gﬁbe B?hgsage§§§%ﬁ§$ispectlver

the rai Slag;eﬁ wgeba%d iffidm e e e¥mikiel 4 SRDEAAGURE SE fthrg Switch 1172

in the cooling no the lowering of the upper limt value of the
t enper at uhecs8ptbeesadrt @501 Ehdwm imel-‘:tgaat'rngwlmdh ckar bexanpl e, when the

setting of the setting switch 1184 is TL1, the value set at -1 of the switch

1172 is cbnvgsdltgatetlebgarmmumgasthmacmtoutputs to the scan
terminals Kl, K2, ‘K4 and K8, and the judgment result is
stored. For example, when the knob of the draft _
quant;ty settzng switch 1170 is set at AUTO, the scan
output which is output from the termlnal RO 1s B
transmitted to the termlnal Kl for Judgmenttr: -

: ReferenCe-numetals 1175 to 1182-denote'diodea, aud
they regulate the direction of transmission oﬁithe aoan
outputs. ' | o

Fig. 9 is an electric circuit diagram ofla'auitch
portion provided in the control box 223 snown_;u_ﬁig._s.
Reference numeral 1183'denotee a_changeovet_ewiteh,
and it sets whether-a rempteicontroi;e:_is to-be__.
connected to the connector 227 (R: a valid statef or not W
(N: an inualid state). A contact arm 1183a is set on
side R by settzng the changeover switch 1183 on s;de R
(a -valid state) and the scan signal. output from the
terminal 06 of the microprocessor 250 is oonstautly
given to the terminal K8, which makes the mio:op;ooesso:

judge that the switch 1183 is set on side R. When the
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2, and when the setting value of the setting switch 1184 is TL2, the val ues
set at 1 and 2 of the setting switch'- 34 - _,1172 are changed to the
sane value as that set at 3, and when the“setti.ng of the setting switch
1184 is TL7, the values set at"1 to 7 of the switch:1172 are changed to the
sane value as that set at 8 (refer to USP 4,898, 230). Reference nuneral
1186 denotes a switch to nake the setting of the setting switch 1184 valid,
and 1187 s a switch to nake the setting of the setting switch 1185 valid.
Ref erence numeral 1188 denotes a power supply swtch which operates t he

cnenne 2, o cRURGEE YRR N 4 b LG R EOB BB,
110 AR A SO o o T
di agram of a ?EgghetBo greolslﬁre %ﬁ%%é{‘é jﬁi‘glpﬂfxﬁ' ﬁ 2! 8howt? i

3AAT82B23Al o ner al ectric) wh e connecte to the connector

T wmol & T o3y 300, PRI i et (AT AoLl e 0 (e
invalid state) scan signal is given to the switch ;171
shown in Fig. 8. )

Therefore, when the remote controller is connected
to the connector 227 the setting by the switch 1171
becomes invalid, and setting signals from the remote
controller are given to the terminals K4 and K8 of the
micfoﬁrocessbt 250 through the AND gates 1151 and 1152.
| ' When the contact arm 1183c 'is on side R, DC power
of +24 V is supplied to the terminal R of the connector
227.

Reference numerals 1184 and 1185 are setting
switches, and they perform respectively the raising of
the lower limit value of the temperature setting switch
1172 in the cooling mode, and the lowering of the upper
limit value of the temperature setting switch 1172 in
the heating mode. For example, when the setting of the
setting switch 1184 is TL1, the value set at 1 of .the
switch 1172 is changed to the same value as that set at

2, and when the setting value of the setting switch 1184
‘is TL2, the values set at 1 and 2 of the setting switch
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1201 and 1202 are operatlon contact arns of thernostats, and they can be '
changed over to or fromside C, skde - 35 - H1, open circuit, or side H2
according to the rel ative val ues of set t enperatures and det ect ed _
tenperatures. The operation contact arm 1202 is constituted to operate at a
| ower tenperature by a specified value than that of the operation contact
arm 1201. Reference nunerals 1203 to 1205 are electric heaters, and they
are energi zed when the operation contact arnms 1201 and 1202 are on sig® Hl
and side H2, and give a differential between the operations of the -

8‘82&32;82;:8&}3%% %&upnaﬁlé? 3%1202 p BBSE;%'F-&%%M%E”" T oFF,
COCL R

cont;ct a§h§r2 e n%@%égﬁféﬁgaéﬁg q%%?%é&kghdihgik op@r |gL nmode.
hen thgoggi”gew%&p%%”ga o Bx W0 &9&&30?12?%% %P%gﬁdézdn“ughea“ ng

node) e opeératton con 202

through t pg CQ&@@G%& %aa{a@rgaé s Wieaeardgbegiad tenperature is

| ower than tenperature since the operati.on contact arm 1201 is on
side H , ? bage 5|gnal of. +24 V (an ON signal of the conpressor)
obtained ffomthe terninal Ris output to the termnal Y. “Wen a detected

Reference numeral 1186 denotes a switch to make the
sett;ng ‘of the: setting switch 1184 valid, and 1187 is a
sw1tch to make the" settlng of the setting. sw1tch 1185
valid. | |

Refefence_humetal-llsa denotes a;ppﬁet_sapp1y _
switch ﬁhich5operates*the open/ciose-eﬁ powei supply:
-lines'in'the'state“whEre=the-terminalsgA.and 3_shewn in
Fig. 7'are”conneCted;to:theipowe: sﬁpply_linesf_ |

Refefenbe'numerals-1189 and 1190 denote resistors,
and 1191 to 1197 are diodes wh;ch regulate the direction
of the flow of szgnals. i

" Pig. 10 is an-electric circuit. diagram of a remote
fcontroller'(a second*settzng portion, for example, _ .‘QJ
3AAT82B23A1 of General Electric) whlch Ls to be :
connected to the connector 227 shown 1n Fig. 9 in a
manner that the terminals on both sides having the same
symbole-ate'cennected-to each other. Refe:ence:nuﬁerals
1201 and 1202 are operation contact arms of thermostats,

and they can be changed over to or from side C, side
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tenperature becones | ower than-.a sétitenperature by a specified value, the
operation contact arm 1202 is - 36 -  ‘Switched to side H2, so that, in a
simlar way, a DC voltage signal of +24 V'(an energizing signal for an

el ectric heater to be used as an auxiliary heat source) is output. A DC
vol tage signal of +24 V (a changeover signal for a four-way valve) is
constantly output fromthe term nal B. Wen the changeover contact arns
1207 and "T208 are on the COQO.. sides (cooling nbde) power is supplied to

t he operation contact arm 1201 through the changeover .contact arm 1207.

Wh he d d - .e 1S _hi v 3SHl h
operation conbhet oé?ﬁé%%%?r;%r*;:s%?e‘c,é%‘ﬁza%ﬁgséﬁg;EQE?&%;%%%E‘FTS s
h Lnak Yo .Ref . t
owi foh, and wFeioRp"8E s RelrRipt e lg debateRd Ehnberdbul 0
e | : _ . _ . .
synchron zat| SAE.OPREBEOB cptack. afe 1202 o8 Sunstielived (o ldpdiase | |
other words, atShofghekOtelperaturd HPY Hpéeirielhoaiiugs thian® ¥Hat) JP8

interlock with the OV OFF of the conpressor 213 is output fromthe term na
G Wen the ¢ne epetaeionsWontact?@dn L2001 si dRefbiréneR! NUtetals 1203
to 1205 are electric heaters, and ghey are energized
when the operétidnlébntact arms' 1201 and 1202 are on
L . side HI and side H2, and give a differential between the
opeiations of the operation contact arms 1201 -and 1202.
Reference numeral 1206 denotes a changeover switch
for operatioh modes; and sets operation modes (HEAT,
OFF, COOL). Reference numerals 1207 and 1208 are
interlocking changeover contact arms and they are
changéd'éver corresponding to an operation mode. When
the changeqver'contact-arms 1207 and 1208 are on side
HEAT (heating mode), power is supplied to the operation
éontact arms 1201 and 1202 through the changeover
contact arm 1208. When a detected temperature is lower
than a set temperature}'since the operation contact arm
1201 is on side H1, a DC voltage signal of +24 V (an ON
signal of the compressor) obtained from the terminal R
is output to the terminal Y. When a detected .
temperature becomes lower than a set temperature by a

specified value, the operation contact arm 1202 is
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operation), a DC voltage signal is continuousty output independent of the’
ON OFF of the conpressor 213. - 37 - ‘I'n the case of the air conditioner
constituted as described in the above; when t he changeover switch 1183
shown in Fig. 9 is on side N (an invalid state), air conditioning operation
I's perforned based on the operating conditions set in the first setting
portion 224 shown in Fig. 8. \Wen the changeover switch 1183 is on S|de R
(a valid state), air conditioning operation is perforned based on the
operating conditions set by the renote controller shown in Fig. 10 anag

(setti ;’gifs@{}%% LR He- SEPZ%?W}:“ 1 &f o udlta ﬁ{s‘?éw e E;C’:l'léz and
1185, et 2 fqgg
oper at ?oﬁs’) olfé:%ﬁee m ?%grgggggérva nshegt\“ iﬁ%sé'g&ﬁ IEZIE)gnS?!OaSt ep S1 is

a step tOdQAFO NELt8E! €6 bBCuBed &b dﬁhi‘i&fg%@é&%éhrw and in

the step, setting states of respective setting sw tches-are input-and

stored in i GUHEEE. A KDY vBELhgenisignely cEare4 VNeat changebeerS2, it is
judged that the contact arm 1183a of thé switch 1183 is on side R (REM

renote comirgrderfox aavibud-wagt &ﬁlme)on&ms\tamlynoutputstfa‘my based on
the scan results stored in the storage
the terminal B.. -

"Whenfthevchangeover.contact_arms_lzoj-and 1?@8 are
on thefcoot sides (cooling mode) power is'suppliedfto
the operation contact arm 1201 through the changeover
contact arm:-1207. When the detected temperature is
higher than the set temperature, sznce the operatlon
contact arm 1201 is on szde C, the DC. voltage s;gnal of
+24 V is output to the_termlnal Y. o |
Reference numeral 1209 denotesoarﬁan.controi _.:

switch, and when it is on side AUTO, a DC voltage signal
(an operation signal for a cross_flouigan qui ofg+24 \
'is output from the terminal. G in.synchronization'with
the DC voltage“signal_output-from;the_termtnal :,f_:ﬁ o i;;.
other words, a signal-for_making_the,oPeration;of_the

cross flow fan.208 interlock_with‘the ON/OFF of_the.u
compressor- 213 is output from thefterminal G.e.When.the

fan control switch 1209 is on side ON (continuoue_p_
operation), a DC voltage signal is continuOusly output

independent of the ON/OFF of the compreseor'213.



area, and when the contact armis on side REM the - 38 - process is
advanced to SUB in step S3 (flow chait shown i,n Fig. 12) In step S4, the
tenperature of the indoor side heat exchahger 207, the room tenperature T,
the open air tenperature, and the tenperature of outdoor si de heat
exchanger 214 are neasured using the tenperature sensors 241 to 244, and
the data are A/D converted and stored in the storage area. In step Sb, it
is judged~t hat the switches 1186 and 1187 are in ON states or not, and when
either of the switches 1186 or 1187 is inthe ON state, the process is

aperat i on ﬁﬁifeef’f& the $468, &5 ﬁ@%egekh%ﬁﬁ%éﬁ?eﬁ‘gﬁﬁéﬁ?%ﬁegej B 1171
i s COCL

cetcing of (REEATHE LTEAR i‘%@ LR o (HARROTeI TR I8 |\,
oper at'on Modgyduin | it Beghos! BIoERAE P (6al U1 581 g EBY] ahlEe | S

corrected base ttlng of the setting swtch 1185. In step S7, the
ON GFF of th%&m@ﬁféﬁﬂﬁg%%et&ti%h i3 Pt Foriedbased dastHeon the

conpari son between the sét tenperature and the roomtenperature T (For the
swi t chi ng of cPéraeisfFcondpetohscdet et ifirsts setting portion

224 shown in Fig. 8. When the chaggeover switch 1183 is
on'side'R (a valid state),'air conditioning operation is
performed based on the operating conditions set by the
remote controller shown in Fig. 10 and other operating
conditions which are not set by the remote controller .
(settings by a draft quantity selection switch, setting
switches 1184 and 1185, etc.).

'Fig. 11 and Fig. 12 are flow charts showing
pfindipal operations of the microprocessor 250 shown in
Fig. 6 and Fig. 7. Step S1 is a step to be performed
aftef the buildup of the micrbprocessor 250, and. in the
step, setting states of respective setting switches are
input and stored in a storage area by performing key .
scan. Next, in step s2, it is.judéed that the contact
arm 1183a of the switch 1183 is on side R (REM: remote
controller) (a valid state) or on side N (an invalid.
state) based on the scan results stored in the storage

area, and when the contact arm is on side REM, the .
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set.); a draft guantity set by the smntch 1170 is set in - 39 - a
storage area (Wien the switch is set at -AUTO, LOWor HIGH is automatically
set based on tenperature difference between the set tenperature and the
roomtenperature T.); when the switch 1171 is set at HEAT (the heating
node), the ON of the four-way valve is set in the storage area; when the
swtch is set at COOL, or in the defrosting operation, the OFF of the
four-way valve is set in the storage area; and in the heating node, wwen
the roomtenperature T is |ower than set tenperature by the specified™

i the stgyé}e%? ' 4qvHBER LY S undBee oY (P WatE sl P

or of thesqf gnent (such as -an abnormal tenperature of the indoor
si de heat exchéhger 07 or of the outdoor side heat exchanger 214) is

j udged, and theepessasy, PERE cebnperatase OF e Liddor | HigécRedt, the
operation of each equipnent is confrolled based on the ON OFF set in the

storage aiS@hatiyse!20P, the poematemperhtiire @yrtlssopeRldiretc. are
controll ed based on the air conditioning conditions set inthe first
setting pdenpardre Fi gndlehestempbawtm tofs o dapx m:ldletheat of step
'exchanger 214 are measured uszng the temperature sensors
241" to 244, and the data are A/D,converted and stored in
the storage area. _ o o
In step S5, it is. judged that the switches 1186 and
1187 are in ON states or not,-and.Wheh_eithe: of the |
switches 1186 or 1187 is in the ON state, the br°¢§$e.is
advanced to step:SG. In step S6, when thetewiggp 1156
is ON and: the operation mode is in the cooling.que-
(when the setting of the switch 1171'ishCOOL);.;he_value
of the set temperature is corrected based on the.seﬁting
.-of the setting switch 1184, andﬂwhep.the,switch 1187115
"ON and the operaticn mode is in_the,heating.mpde,_the
value of set temperature is corrected based on the ' ;;J
-settlng of the settzng switch 1185. o
' ‘In step - S7, the ON/OFF of the compressor 213 is set
in the storage area based on the-compar}son Petweeg the
‘set temperature and-the-toom temperefure T_(For the
switching of ON and OFF_a-specifiedtdiffe:ential is

set.); a draft quantity set by the switch 1170 is set in
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S3 shown in Fig. 11. In step S10 af first, it -is judged - 40 - whet her
the four-way val ve signal is being output or not. The four-way val ve
signal (+24 V) is output fromthe term nal B of the connector 227 and in
the AND gate 1151 it is changed to a scan output synchronizing with a scan
signal and given to the term nal K4 of the m croprocessor 250. The scan is
performed at the sane termnal as that of the HEAT setting scan of the
switch 181, however, they are discrimnated by the:-state of the switch
1183. = When there is a four-way val ve signal, the process is advanced to

step SII and th t Opths AVRY | s d Sk S LA+ aa8t : . and
Wnelr[: there i sgn%tgguag-ewaéyleevga_l %hdsy?éﬂg?,gﬁ%é%rgéeggti giag\%egkﬁg%ﬁep S12

and the OFF ofrrihe ifs0dhrtéha vAtdEly Ssé€lbaded Shotafiperatare N step S13, in
a simlar way, when a PAN signal (+24 V) is output to the term nal G-of the

connector . 2244 FiFlaq eticE st wee i it Ok t Peip@Pabuté, andd thesinbdmar
operation to the setting of draft quantity of the FAN which is perfornmed in

step S7 showntempeiratulle i'S. perwlenethersivi behs2l7indgsobethatdBBAT quanti ty
is perfornmed in the storage area. In step S15, the stop of FAN (the cross
fl ow fan 208) (thesdteating made)e theON of the four-way valve is set
ih.the Storage aréa; when the switgh is set at COOL, or-
ih the defrosting operation, the OfF_of-theifour-wax
valve is set in the storage area; and in the heating”
mode, when the room temperature T is lower than éet
- temperature by the specified value, or the open air
-temperature is low, ON of the four-way valve is set in
the sfdrage area.
| In step S8, an abnormal state of the air
conditioner or of the other equipment (such as an
abnormal temperaﬁure.of the indoor side heat exchanger
207 or of the outdoor side heat exchanger 214) is
judged, and the necessary protective measufes are taken.
In step S9, the operation of each equipment_i§ 
controlled based on the ON/OEF set in the.storage area.

- Therefore, the operation of the compressor 213,
etc. are controlled based on the air conditioning
conditions set in the first setting portion 224.

Fig. 12 is a flow chart showing the details of step
83 shown in Fig. 1l. 1In step S10 at first, it is judged
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- 41 - In step S16, in a simlar way, it is judged that whether the ON~
signal of the conpressor 213 (+24 V) and the ON si‘gnals (+24 V) of electric
heaters 210 to 212 are output to the termnals Y and Wof the connector 227
or not. Steps S17 and S18 are executed according to the existence or '
nonexi stence of signals, and when there is a conpressor signal, the ON of

the conpressor 213 is set, and when there is no conpressor signal the OFF
of the conpressor 213 is set; when there is an electric heater signal . .={he
ON of electric heaters 210 to 212 are set, and when there is no el ectr¥t

~heater sigpgéehébethBFeauriia |\&Iv'écs Er £32p8ingSBAt ?u‘tebt set in .
-storage areas. Next, in step t he - OFF of switches 1186 and 1187 are

j udged, an@bu\henmhbefeaﬁrdwagowwe Highdl 9(+234SV)i $Bi oULpute fivsawess i s
advanced to steps S20 and S21, and when the roomterperature T i's |ower
than the |chertérminalaB ofethe. rdanmedtor| 227 sandbynt lthes WND: lgatl5) in a
cool i ng node, . and when the roomtenperature T is ‘hi gher than the upper
limt (an J.L'm'n]arltl ist changed f® setsdan tdutputt synebedbnizing width i node,
the process is advanced to step S22, and the OFF of the conpressor 213 is
set in a sscamgeignad. and giiven \fmdﬂle v#@lrm;h%lrliénﬂﬁerbp@r ature is between
the upper-limt and the
microprocessor 250, The scan is. performed at the same
terminal as that of the HEAT settlng scan of the SWltCh
1171, however,-they are d;sc:imxnated:by tne;state of
the switch 1183. When there is a fodrfway valve'signalr Nt
thedproceSSIis advanced to step S;l and the ON of the
four~way valve is set'in a storage'area, and when there
is no four-way valve signal, the process is advanced to.
step §12 and the OFF of the four—way valve 1s set in a
storage area.
| In step S13, in a sxmxlar way, when a FAN s1gna1
(+24 V) is output to. the terminal G of the connector
227, the process-xs-advanced;to step S 14,;and_a{s;m11ar
operation to the’setting.ofndraﬁt_quantity of the FAN
" which is performed in step S7 shown in Fig. 11 is
performed and the setting of the draft“quantity is
performed in the storage area. o |
In step S15, the stop of FAN (the cross flow fan

'208) is set in a storage area.
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- 42 - lower limit, it is possible to‘'set the ON of the conpressor 213
In a storage area. Next, the process i s ‘advanced to step S8 shown in Fig.
11 through step S23. In performng the opérations as nentioned in the
above, when the switch 1183 is set on the renote controller side (a valid
state), the operation of each equipnent is controlled by the ON signal of
the conpressor 213, the ON signal of FAN (cross flow fan), the ON signals
of electp-e heaters 210 to 212 or the ON signal of the four-way valve
output fromthe renote controller; however, the setting of the draft

gquantity of the F %&ﬁﬁﬁg?ﬁgﬁgs?ﬂzi?rogame ﬁet;ﬂ%_ &Ee&hfhiﬁt“ ng

switch 1170, and t'he up ower “I'imt o e tenperature

setting val Ugrtheltthy éﬁeﬁie,ﬁainafs%bcEa&pirﬂe?s%&ndzﬂi8@+24\sV9'eéﬁai bed

in the above, according to the“present invention, it is nade possible to

sel ect the caig @N3igRAISL (#2407)t OE allecteid Hextersi2h@reon2lie air
conditioner side or on the renote controller side only by operating a

changeover swideloutfher toetherteeminalen¥r and W dfe thetebdhrectort 227r oom
to be air conditioned where the renote controller is already installed, in
particul ar, idr imotasyStepan8t7 and S18 are executed accor.ing to the
existenée or nonexistence of signa%s, and when there is
a compressor.signal,-the ON of the compressor 2;3 is
set, and when there is no compressor signal the OFF of
thé compressor 213 is set; when there is an electric
heater signal, the ON of electric heaters 210 to 212 are
.set, and when there is no electric heater signal, the
OFF of the electric heaters are respectively set in
stbrage areas. - o
| Nexf,'in step S19, the ON/OFF of switches 1186 and
1187 are judged, and when the conditions of step S19 is
sétiSfied, the process is advanced-to.steps 8§20 and s21,
and when the room temperature T is lower than the lower
“1limit (a lower limit set value set by the switch 1185)
in a cooling mode, and when the room ﬁemperature T is
higher than the upper limit (an upper limit set value
set by the switch 1185) in a heating mode, the process
is advanced to step S22, and the OFF of the compressor
213 is set in a storage area. In other-wbrds, when the

room temperature is between the upper limit and the
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- 43 - it possi ble to control the operatlon of the air conditioner only
by connecting the renote controller to a connector and operating a
changeover “switch. According to the présent invention, about the protective
operation of the equipnment or the operating conditions whi ch are not set by
a renote controller, control is made based on the setting of the first
setting portion provided-in the air conditioner, so that air conditioning
operation can be perforned based on the setting by the renpote control lsey -

wi t hout | osing the higher order function originally prOV|ded in the ai™

conditio t ur er; :ng g%Fl S Kk he art that the -
f or egoi ngf‘ées%:r'}p ok ? a% eg':ir ‘E% %lggreg?éom écl osed device and
t hat varl S f S, be made |n the |nvent|on mnthout-
depart i ng #ﬁ%fg?ﬁ%?s&??ﬁi@%%d i‘?fp%é’é‘h%%%f e B VA<

* 45 daims  Next, the process is advanced to step.S8 shown in

Fig. 11 through step 823, | N |

In performing the- operations as mentioned in the
above, when the switch 1183 is set. on. the remote L
controller side (a valig state), the operation of each
equipment is controlled by the ON. signal of the | '_
compressor 213, the ON signal of FAN (cross flow fan), : :“J
the ON signals of-electric heaters 210 to 212 or the_ON: |
szgnal of the four-way valve output from the remote
controller- however, the setting of the draft quantity |
of the FAN 208 is performed based on the setting of the
setting switch 1170, and the upper limit and_the,lower
limit oflthe'temperature-setting;value are set by:the
setting switches 1184 and 1185. . |

As described in the abowe,-acoording to the present
invention, it is made possible to select the control of o w
'operation:of'the'air'conditioner either on the_air |
conditioner side.or'On'the remote controller side only"
by operating a changeover switch. | | | | |

When:the_air'conditioner_is to'be installediinithe
room to be air conditioned where the remote controller

is already installed, in particular, it is easy to make
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1. An air conditioner conprising'a main unit, including first tenperature
sensing neans and first 5 desired-teriperature setting neans for producing
first control signals, and a renote unit, ‘i ncluding second tenperature
sensi ng neans and second desired- tenperature setting nmeans for producing
second control signals, wherein the main unit includes control neans 10

for controlling operation of the air conditioner to tend to control the
roomtenpefature to approach a set desired tenperature in dependence on the
control signals and changeover neans for selectively applying either the
first or secopd peBEid1esitdAcntidbl %é%gé?éi:ieh BBakhe &ir An air

condi tioner according to claiml, whereinthe nmain unit conprises a first

conpar at or MegBadies oI JNIRY BY coNSEt fig Ehdekeabte Rontrolidstta0
tenperature sensing neans with the desired tenperature set by the first

tenperature sat tohfied®d1s dnd peEkEtindica fchiahgeoverobwditgml s, and the
renote unit conprises a second conparator neans for conparing the’
t enperat ure det ect Adcording ter the (present uirvenbiong aboutedie with the
desired tenperature set by the second tenperature settingu$eans to produce
t he second coprotectiiyealopermatiommofitheceguipnent erctne eperatingm 1 or
2, 30 wherein the main.unit includes a refrigeration unit conprising a
conpressor, acepfdsions whidl Areingt REet kY aAdramoseasontrAllend wherein
the control neans ) LT _ '
control is made based on the setting of the first
setting portion provided in the air conditioner, so that
air conditioning operation can be performed based on the
setting by the remote controller without 1osihg'the
higher order function originally provided in the air
conditioner. _

It is further understood by those skilled in the
art that the foregoing desctiption is a préferred
embodiment of the disclosed device and that various
changes and modifications may be made in the invention

without departing from the spirit-and scope thereof.
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-EBH?FSTE_?HE“EﬁﬁpTessor in dependence on the control 5|gnals 35 4. An
ﬂm"muﬂ cording to claim3, wherein the main unit includes a
'mmﬁﬁﬂ ;’C for - 46 - ventifating a roomand ventilation
swi t Ehi hg Means * applying a first ventilation control signal to the
control neans, and the renote unit |nclu§es a second ventilation swtching

nmeans for applylng a second 5 ventllatﬂb control signal to the control

nmeans, the 7 | means being selectively responsive to the ventil ation
control S|g§§$sh%0 operate the ventilating device either continuouslyﬁﬁr
interl ocked to the conpressor operation. 10 5. An air conditioner

according g any sy %g%d'é&&i@i&efheaﬁpmaagcwtmn mage, COMpr i Ses a

m croprocessor An-ai r conditi oner accordi 8 o] c&ah |nclud|ng

sel f - moni t ok PRGUAERSE Figrst EYRPETRALUEROPREE 1D MK

Cond't'OgerdéEir@ﬂ“ﬂeﬁpéﬁhﬁﬁrébéetﬁﬁhg0ﬁéaﬁb<ﬁbnﬂntoducﬁhgrﬁtﬂsthe
m cropr ocessor

the air confPRE aﬁg:espon Vﬁg%ﬁ%tgeﬁggggépgbé ‘mﬁ%éfhdlﬁgnggcggdpontr0| 20
temperature sens1ng means and second ‘desired-"
temperature settlng means for produc1ng second. control
signals, wherein the main unit 1ncludes control ‘means

10 for controlling operation of the air condltloner to
tend to control the room temperature to approach a set.
desired temperature in dependence on the control
s1gnals and changeover means for selectlvely applylng
either the first or second control s1gnals to the

15 control means. ' "

2. An a1r condltloner accordlng to clalm 1, whereln
the main unit- comprlses a first comparator means for
comparlng the temperature detected by the flrst

20 temperature sen51ng means with the de51red temperature
set by the first temperature setting means to produce
the first control s1gna1s, and the remote unlt | -
comprises a second comparator means for comparlng ‘the
temperature detected by the second temperature”sens1ng

25 means with the desired temperature set by the second Q;J

temperature setting means to produce the_second control
signals. '

3. An air conditioner according to claim 1 or 2,

30 wherein the main unit includes a refrigeration unit
comprising a compressor, a condenser, an expansion
device and an evaporator, and wherein the control means
controls the compressor in dependence on the control
signals.

35 ' _ .

4. An air conditioner according to claim 3, wherein

the main unit includes a ventilating device for

®



© ) . . . ) . . \\&
procedure. 7. An air conditioner according to claim5 or 6, conprising a

regual'ti on” switch, wherein the 25 m ¢roprocessor is responsive Hmur
regul ation switch to reset the desired tenperature if it falls mm”(!m””"
predet ermi ned range. 8. Anai;r conditioner according to any precéﬁlhg .}

claim wherein the renote unit is electrlcal l_coupled to the main unit by
a rel easabl e electrical coupling..?9. od of installing an air

condi ti o€} acCEfE it Pngd¥ RoBiEUnd \Fé@]ﬂa&& el € figng el hing

installing the main unit, “and connectin ereto a extant not e
previously i nstaPPiyingts £Azstyventid OB ¥Rl SEFBIL oGS khe

condi ti oner. cAfEerél ﬁéénﬁonﬁhﬂ‘ﬂua'féﬁﬁﬂé”ﬁhi&|ﬂhé§u&ééebn6§8@ﬁa
described with refer es 1to c¥ 0, and 11 an 12 of the
acconpanylng dr%ﬁﬁﬁbﬁ sw1 ching means or app ying a secon

S wventilation control signal to the control means, the
control means being selectively responsive to the
ventilation control signals to operate the ventilating
device either continuously or interlocked to the
compressor operation.

10
s, An air conditioner according to any preceding’
o/ claim, wherein the control means comprises a
microprocessor.
15 6. An air conditioner according to claim 5, including.

self-monitoring means for detecting abnormal operation
of the air conditioner and generating an abnormal
operation signal, wherein the microprocessor 1is
responsive to the abnormal operation signal to control

20 the air conditioner according to a protective
procedure. |

7. An air conditioner according to claim § or 6,
comprising a regualtion switch, wherein the

25 microprocessor is responsive to the regulation switch
to reset the desired temperature if it fallS'outéide a
predetermined range.

8. An air conditioner according to any preceding
30 claim, wherein the remote unit is electrically coupled
to the main unit by a releasable electrical coupling.

9. A method of installing an air conditioner
according to any preceding c¢laim in a building,

35 including installing the main unit, and connecting
thereto a extant remote unit previously installed into
the building for use with a previous air conditioner.
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| w7
10. An _ai'r”cond-itione_zf subst;antially_ as hereinbefore
described with reference to F_i_g_-ur_eé_ 1 to 4 oi"_ 5 to 10,
and 11 and 12 of the accompa;nying" draiwinég._



