AI'R CONDI TI ONI NG SYSTEMS The present invention relates to air conditioning

systenms. The installation of renbte and systemcontrollers 5 for air
conditioners is a technical job requiring a skilled installer. 2The (S 39
i nstaller, by breaking junpers, settin DIP swtches or

progr\am’n ng, instructs the aif conditioning system cont roller as to the

inclusion in the air conditi onlﬂgRs&éhP?r?BEngo SYST red or wireless
renote controller. 'Many consunmers wou e to save the costs involved in
hiring an installer, but lack the technical skills to makethelr own

installation. In faghe peeRelt iaveditiion redabes! eBbali¥stéoRaiegbhisy ed
at the factory. 15 _ Additionally, it is desirable to allow a

consuner to autﬁ?@??&ﬁly upgrade from a wred renote controller to a
wirel ess renote contr dheedinstaidiat itdre oferempitieyantl aystemecontiroby exs

expert Tngtall er cofoner seliaskiohtrdl 5B GESLERRRSCAS JdiO'LaGGRRTHE, 20

to automatlically el"ess reno cont r
remote controll eﬁkléﬁ@m d installeress r &het e igwhaldiery fhyl . bieaklingct of

the present Inveﬁh&ngs@fss L 0gBERYNGE aPIBi I HRPElHdPNCor i phohPa ﬁ:ﬂiﬂgﬁro

operate with 25 7 ther a w,réd or,,a wreless renote control

pr esent i nvent AB# rm%alraﬁond&tim BYSteny coptrah

an air conditionghe NthotusfloAn it thde abat cexﬂiaﬁgmiﬂytsyatemswe aheat
exchange [ first 30

COnANOE U WiBhg izt ERShFERBhe MRS SR poh e
t erein, second wellidgeliine tondzave cbheecdsts t imvolvedddrunhiringt lan
“de unit and ipeluding 2 FRTRERSS ¥he Rehinical skills to make their
own installation. In fact, some air conditioning
systems must be configured at the factory.
i5 Addit'ionally, it is desirable to allow a consumer
to automatically upgrade from a wired remote
controller to a wireless remote controller without the
necessity of a house call by an expert installer.
Conversely, it -is also ‘desirable to allow a consumer
20 to automatically downgrade from a wireless remote
controller to a wired remote controller, should the
wireless remote controller fail.
An object of the present invention is to provide
\“ an air conditioner which is able to operate with
25 either a wired or a wireless remote controller.
The present  invention provides an air
conditioning system comprising:
an air conditioner including an outside heat
exchange uhit, an inside heat exchange unit, first
30 refrigerant conduit connecting the outside heat
| exchange unit to the inside unit and including an
expansion device therein, second refrigerant conduit
connecting the outside unit to the inside unit and
1nc1ud1ng a compressor there:m,




2 : [err] a systemcontroller for the air

condrtronrng unit operably connected to the conpressor:

wireless renote controller for providing coomands and information to the

a first

portabl e

system 5 controller by wireless tgyansnission; a second portable w.éd

renote controller for providing commands and |nfornat|on to the systenwa&

controller by wi aegyer:eﬁsem%h:e&léﬁ% tneoaer:aé&xdlf-:
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renote recei Vi ng MealSsnd O égig S first air
condi ti oni ng systenrod%rét#ﬁ%“%on |gurat|on I %e mr“é% renntgogontroller
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controller; _
means,. operably  connected to the system
controller, for receiving wired remote transmissions
from the second wired remote controller when the
latter is connected to the system controller; and
means, operatively associated with systenm
controller and responsive to the wired remote

. receiving medans, for automatically establishing a

first air conditioning system operating configuration
if the wired remote controller is connected to the
system controller and for establishing a second air
conditioning system operating configuration if the
wired remote controller is not connected to the system
controller. . _ '

The system may further lnclude means, responsive
to the automatic establishing means, for disabling all
non-established air conditioning operation system
configurations.

The first portable wireless remote controller'may
provide a thermostat function. -

Preferably, the inside heat exchanger is w1thin
.a housing which includes storage within the housing

. for either the first or second remote controller.

The first_ portable wireless controller may

further
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provi de a thernostat function. Preferably, the inside heat exchanger is

wi thin a housing which includes storage within the housing for either the
first jor second renote controller. 35 The first portable

wirel éss

controller may 3 include a ligquid crystal display. The

invent¥on al so includes an air“condition system conprising: a conpressor; 5

an out door heat

, . DRSMAL A Biguidlosryseall aispaager; an expansion device;
refrigeration conduit for serially connecti mﬂ ﬁ[hg conpressor to the ,outdoor
heat exchanger, qnjers:

t he expansi on desystenn ddwprisiony: heat exchanger, and the indoor heat

the o ofRYgntion hatso,, i

B h &3 pSREAdHF IR ce,

exchanger to the CONPreYsiinr . for <controlling the operation of the
conpressor, the contr & Freans 1nel Ldi ng an infrared 15 receiver and a
wired remBte receptaclan ogkdaeom heatcenchangerins i ncl udes neans for

and

determ ning the prese ,g{d&,,p_quget 8%chlnlye ;W red remote receptacle,
e

means,
the 20

neans,

responsive to t

eternm ning neans, “for inhibiting the operation of

i nfrared rAdt&Xpansion d@¥AELFor has been determined to be in.
the receptacle. The sysdfideratichUsEndedsStdr HeiaMg conhetiaic e Ng

for inhibiting the '

connector is not
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heat exchanger to the expansion device, the expansion
device to the indoor heat exchanger, and the indoor

- heat exchanger to the compressor;.

means for controlling the operation of the
compressor, the control means including an infrared
receiver and a wired remote receptacle;

wherein the control means includes means for
determining the presence of a connector in the wired
remote receptacle, and means, responsive to ' the
determining means, for inhibiting the operation of the

‘infrared receiver if a connector has been determined

" to be in the receptacle.

25

30

The system may include means responsive to the
determining means, for inhibiting the operation of the
wired remote receptacle if a connector is not in the
receptacle. ' _

- The system may include means responsive to the
determining means, for enabling the operation of the
infrared receiver if a connector is not in the
receptacle. _ _ _

The system may include means responsive to the
determining-means, for enabling the operation of the

- wired remote receptacle if a connector has been

38

determined to be in the receptacle.
In the above cases, the determining means may
detect the presence or absence of a jumper within a

. the. wired rennte re%ggtaclﬁoiofra



The system may i nclude nmeans responsive to the determ ning neans,

enabling t
t he recept
determnin

f ort

he operation of the infrared receiver if a conneetor is not in
acle. 30 The system may i ncl ude  neans responsive to -the
g-.neans, for enabling the pperation of the wired renote ﬁ*

receptacle if a connector has been deternmined to be in the receptacle,vah
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a unper, within a- plug , attached w red

renot e

e YIRY y, The %‘Ewmlﬂg MeNs naym nNGANAe @ont act
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associ.a mw.th the 5 d renDte rece The
Bé’szvé % c’ﬁ"% ﬁ&?ra&.lv g“%%c tioner for

nmxﬂedxrgmotengeceptackps of : deternlnlng |f a portable wired
troll ef nven'{cﬁeﬁonnﬁésd tihd Nl ”%éﬁx?&ﬁ”g opyStem

1y con | guring air conditioning sys 0 operate

usi ng the

2 xematre egon&redntroller is

tébﬁﬁgagaﬁgcgﬂglgtgggngfsysten1 15 - automatically

g the air copdition erate with a wireless renote
Tt HSHRFRABL BT 1§ | BOFRARIL G RS FEROLS RONCEGMISE od (o t he
iisﬂ¢mhﬁqetealtanﬁhepamatcogdlthenlmgrsy@tuﬁﬂicwﬂng system in

cordange. w10 08165414 8% 5PN EREY AN OBonaitioning
system to operate using the portable wired remote
controller if the portable wired remote controller is
connected to the air conditioning system;

automatically conflgurlng the air condltlonlng
system to operate with a wireless remote controller if
the portable wired remote controller is not connected
to'the air conditioning system; and

operating the air conditioning system in
accordance with the established configuration.

| The method preferably includes the further steps
of periodically re-executing the determining_step, and
excluding the operation of the_honconfiguréd operation
until the result of the determining step changes.

The may include the further step of providing a
thermostat function in the wireless remote controller.

The method may include -displaying thermostat
function parameters on a liquid crystal display on the
wireless remote controller. .

In general, the method may include the step of
displaying system status and commands on a liquid
crystal display on the wireless remote controlier.

The method may include the further step of
automatically upgrading from a wired remote controller
to a wireless remote controller or the further step of



The method preferably includes the further steps of periodically
re-executing the determning step, and excl uding the operation of the
noncori i gured operation until the result of the determ ning step changes.
25 % : The may include the further-stgp of providing a thernostat
funct?ﬁﬁ in the wireless renoté controller.>The nmet hod may i ncl ude

di spl ayi ng thermpstat_function paraneters._an | i qui_d cr.yst.al display, on
the wrel ess renﬁ"}eta%%?#}%%#gg; f§8wngrad1ng %ﬁ' oétbn@r-;a:ﬁl&%%t ffg%m%’é?
i ncl ude the stepasntrebleyi ig sy yireds rameseambronraidets. on a |iquid

crystal display on thepybselapsy’ el adGidd AdeiuadloehB! ooy doghude

the further step of automatjcall'y upgrading froma wr remote co | er
35 to a wir@fes$ranFRiteng r qommangds t pad yipfiermatipnof froms the

autonmatical |y doyys Pés8 rdmcliB acontiellaes t6Mehe GODE I it ok ed
renote controller. Preferably the nethod ipgcl udeftt he further step of

transmtting comf¥RiESRBSREoARETASS 13w wltrasopic.medda,efpdio
controller to thefmgquenayi mediia)g cysspirend mpactimak edadidi ragdudwepni C
media, radio freq&e‘ﬂ:' medi a, or spread spectrumradio frequency nedia. In
order that the Tnvehtion may be well 10 under st ood, an

enbodi ment thereof, whImh prdgrverthat wavhef dxwesitdam| ymawi | benowekl

describeq g th re{si&nceoba,t B Wa&%@ﬁw&ﬁmﬁpmi&hmgcgi@rﬁ%vg L
shows a split systemalr conditioning unit; 15 Fi gure 2 sho a
cutaway vi ew of t¥RY i Rfooexample only, will now be described with
Ka reference to the accompanying drawings, in which:
Figure 1 shows a split system air conditioning
unit;
15 Figure 2 shows a cutaway view of the indoor
section of the split system air conditioning unit of
Figure 1 including a wired remote controller;
Figure 3 shows a perspective view of the indoor
section of the split system air conditioning unit of
20 Figure 1 including a wireless remote controller;
Figure 4 is a flow chart of the operation of the
unit; and ' SR ' ' '
Figure 5 shows a block diagram of the air
_ conditioning system controller. '
o 25 ' ' Figure 1 shows the general arrangement of a split
" system air conditioning unit 10 including an indoor
section 12 having an inside heat exchange coil 13, and
a wired remote controller 14 for controlling the
operation of the split system unit 10. The split
30 ‘system unit 10 also includes an outside section 16
‘connected to the indoor section 12. by refrigerant
‘conduit 18. The outside section 16 is suitable for
mounting on



section-of the split systemair conditioning unit of -Figure 1 includingla.

wired rennte controll er

section-of the split systemair conditioning unit of 20 Fig
includi.ng a wireless renote controller; Figure 4 is a flow chart of the
operation of the unit; and Figurg 5 shows a bl ock di agram of the el
condi tioning systemcontroller. 25 Figure 1 shows the
arrangenment of a split systemair conditioning unit 10 including an indoor
section 12 having an inside heat exchange coil 13, and a wired r '

controll er

The split 30 systemunit 10 al so includes an outside sectio
connected to the indoor section 12. by refrigerant conduit_ 18. The outside
section 16% extariegpradlf 8- ndbatIUr§idd sectjonlégeryensiopally 20.
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compressor and fan speeds and times of operation. The system

controller 25 is linked to the outside section 16 by an
electrical connecting line 27, and is described in conmnection
with Figure 5. o -

Figure 2 shows the indoor unit 12 including the
wired remote controllef 14.. the ﬁired remote controller 14
allows a user to enter commands and provide inﬁorﬁation to the
system controller 25. The wired remote cdntrollerllh includes
a swi;ch.ZG_operablé to control the system mode of operation
between heating, cooling, automatic, and off. The wired remote
controller 14 also includes a switch 28 to'control a faﬁ mode
of operation between automatic, continuous on, and off. The

wired remote controller 14 includes a fan speed controller

- switeh 30 operable to control the speed of a fan 32 within the

inside unit 12. The fan 32 is operable to draw air across.the
inside heat exchange coil 13 from an inlet 34 and out an outlet
36. The location of the inlet 34 and the outlet 36 will vary
depending on whether the indoor unit 12 is a floor standing
unit or the wall mount unit shown in Fiugres 1 and 2. Various
louvers 38, 40 are provided to direct the flow of air as it
exits the outlet 36. The wired remote controller 14 also

oﬁle"ﬁ%ze{sig CRe :%Hgﬁ&%:ﬁﬂ-@ O g !aﬁeiggeriggdsﬂa%e. . Ct{ogxlegglfﬁg;éc onnection

includes a temperature setpoint set switch 42 which establishes

the temperature setpoint for the space being conditioned. A



wkred renote-controller 14. The wired renote controller 14 allows a user
to enter commands and provide information to the 15 system.controll er
25. .The wired renote controller 14 includes a switch 26 operable to
control the system node of operation between heating, cooling, autonmatic,
and &if. - The wired renote controller 14 also includes a switch 28 to
control a fan node of operation between automatic, continuous on, and off.
The 20 wired renote controller 14 includes a fan speed control | er
switch 30 operable to control the speed of a fan 32 within the inside unit
12. The fan 32 is operable to draw air across the inside heat exchange
coil 13 froman inlet 34 and out an outlet 36. The |location of the inlet
34 and the outlet 36 will vary 25 dependi ng on whet her the indoor unit
12 is a floor stiwed syioeh t44ois tdperakle taptwrn @nkimefynacion Bruer effl and

2. Various | OUV%% d%ﬁ?ﬁf‘.’gn %&'etﬂ Q\ﬂngtfcku&xetpét[ q_‘;t s“ﬁ'%gf Lﬂvﬁcﬂir Qééptﬁﬁt' t

exits the outl et e wired renpte control | so 1 ncl udes
tenperat ure set poitrh 46t FwbueErPS8\\if (PH%B‘?%I‘PSH‘E@ she air {pe

tenperature set Q%ﬁtit)ﬁin% @?séé@qe beida 60 dind a0§slay éhe opbrhtiBialswW tch
44 is operable to turn function on,or. off, The duration of the tined

function Ps-set SEACuEn © ﬁoEﬁe §§ffﬁﬂ AP s 68sBIeY Alhutton 48 is provided to
turn the air conditioning mssﬁﬁekocmrammﬂfa‘s dBdogiraplyycdrnecogetat i onal

5 status of the s tem10|na stem controller 25 is
operably connectBy "f’ﬁy hESRAEP TP ﬁg* e"pégnw gt i Ffi?/aby ?‘cﬁf‘é *®4. The
system cont rol | eonollees2s wses nfher imfdreacion mﬁmdsemmddfmm t he

wiked renote contrq fo
condi ti oni ng syg‘éer#"f%d E'eAIi'H’t':g &g'f%gge:t Pﬁ Eeeévﬁ:cggfr%még ca(j)t(raftcfl 14 I's
connected0to a sistwmdischenisgl systemt ¥ adbe FRbiet b ph ﬁéeuvmérrmtte 12. A

pop-up section gg fEM1Re 1 QUi d&fthected to a system controller interface 53

within the indoor unit 12. A pop-up section 52 may be provided
to provide a storage space within the indoor unit 12 for the
wired remote controller 14 or a wireless remote controller 56.

.15 : Figure 3 shows the indoor unit 12 with a wireless
remote controller 56 instead of the wired remote controller 14.
The wireless remote controller 56 sends out infrared signals
which are received at the indoor unit 12 by a infrared signal
sensor 58. The signalé are then forwarded to the system

20  controller 25 and processed in a manner similar to signals
L - received from the wired remote controller l4.

_ ‘The wireless remote controller 56 includes a liquid
crystal display 60 which displays system parameters such as
battery status 62, the system mode of operation 64 as

25 controlled by a system mode button 66, and, optionally, sensed
temperature 68 as sensed by a temperature sensor within the
wireless remote controller 56. The liquid crystal display 60
also displays the fan speed 70 as controlled by a fan speed
button 72, and displays the temperature setpoint as controlled

30 by up and down buttons 74, 76 respectively. A further section



.to provide a storage space within the indoor unit 12 for the wired renote
controller 14 or a wireless renote controller 56. 15 ' ,
Figure 3 shows the indoor unit 12 with a wireless renote controller 56 -
instead of the wired renote controller 14. The wireless remote controldey
56 sends out infrared signals which are received at the indoor unit 12y a
I nfrared signal sensor 58. The §ignals are then forwarded to the system 20
controller 25 and processed in a manner simlar to signals received from
the wired renote controller 14. The wireless renote controller 56 includes
a liquid crystal display 60 which displays system paraneters such as
battery status 62, the system node of operation 64 as 25 controll ed by
a system node button 66, and, optionally, sensed tenperature 68 as sensed
by a termgestitet I$QEED crpsidll raikﬁpay/visoeamﬂa?err@iﬁdceeﬁﬁﬂhl £ 56. The
l'iquid crxstallt di ;gl %60 al so dé&pl gys .Speed 70 as controlled by a
fan speSIRBERYIGT 57 “iRRE BRSTARGy 80t BE aRh R ar the T88 IRASAEIZE control I ed 30
by up an@ddosé fzuklsoniidglayedd oaseeciigyeld crydcdlirdibplays GOt amdh 8 78 of
the liquid crystal displav 60.displays tjnmed,c ol as,gcontrolled by tiner
buttons %?Effr%%"seéinhyﬁ?mrﬁ%% é’g‘tg%é?gt'i n%n. r?ﬁlégggéu%?%lsgsog di spl ayed on the
|l igjui d cvopstels cihepbeeradld eperacdemalolskatud\ofatharsphidesyaremoriB8. An on/ of f
button 9 ¢ ei GO g the overall operational status of the split
system acf%f‘ﬁﬁ%ln‘m‘tn%o%}{nﬁ léﬁit 10. The wired renote controller 14 includes.a
pl ug connector 92 Zhe twixed wemetet pantrgbler 34 hn¢lidest acnlivgs to the system
contr ol | &b it 9308 The Ihe & LRAERAL S hibR MedBndl co che CONNECtOr 92 )
to the interface 53_|s recogni zed_by an indicator 94. The indicator 94
provi dessysfer mATCEPLIAF LHCeRErcey 3¢ emTEB ¥ AhBEND R Fhifi@lug| it systemair
condi t i QipnAgc tbY bzlgot&ﬁit;nterface 53 is recognized by an indicator '

94. The indicator 94 provides an indication te the system

controller 25 of the split system air conditioning unit 10 that
the wired remote controller 14 is physically connected to the
inside unic 12. This indication 94 can be aCcomplished in a

15 number of ways preferably by including two extra pins 96 in the
connector 92 to provide a binary inpﬁt. such as by a jumper 98
shown in Figure 2, to. the system controller 25 iﬁdic&:ing that
the controller is present. Alternatively, a low power electric
circuit can be included which is closed by che presence of the

20 connector 92. Another alternative includes a contact switch _
vhich is depressed by the comnection of the connector 92 to the \"f
inside unit 12. Many other methods of detecting this |
connection are possible and contemplated. N

Figure 4 shows a flow chart 100. ]

25 At step 102, the system controller 25 of the split
system air conditioning unit 10 enters this routine at . o
initialization and regularly thereafter as part of its normal
operating program. At step 104 the indicator 94 indicative of
whether the comnector 92 is present is checked. If a positive



-he wired renote controller 14 is physically connected to the inside unit
12. This indication 94 can be acconplished in.-a 15 nunber of ways
preferably by including two extra pins 96 in the connector 92 to provide a
bi nary input, such as by a junper 98 shown in Figure 2, to the.system
contmaller 25 indicating that the controller is present. Alternatively, a

| ow power electric circuit can be inclﬁhed which is closed by the presence
of the 20 connector 92. - Another alternative includes a contact swtch
which i s depressed by the connection of the connector 92 to the inside unit
12. Many ot her. nethods of detecting this connection are possible and
contenplated. Figure 4 shows a flow chart 100. 25 At step
102, the systemcontroller 25 of the split systemair conditioning unit 10
enters this roukksponde i$iproeldddibyothaiddiemdranhy dheewerdd aemate part of

whether the conARRTHLIES 14 1s, etnsinsPed 30 be rpomer £, dpg Foem dob g1 O
response is progoliraredy tIfe sceplilist ds Bllovéxd, wheedlir eonditizmihgosystenls is
consi der ed 10 b CAMEELES 200aslB0cl 0N IS0l 0LLORE0 o Whrdd Hall | °

foll owed, the arr system confr gur IS auto Ically set Up
for a wiré&d remcortrdller licondrany signalsyneceivwedsby khies intranedegignalt he

infrared signal sg&é@b&&%ﬁ&%&ﬁ@%ﬁ%ﬁﬁ&%& dxe\shedX eLoie ehel EPsRemhe

system.control | er e other hand, if the indication 94 at” step 104

i s negative, theantradderRP.i sOnotheoRERPLRANEhLl She i IRHSRFAP % ABAEePOr a

Wi rel ess renote169nid akkLEival. céh step 108 Larfyilskedaind trEei ved on the

i nfrared sensor 58 are freated a valld‘éjgfals and forwar%;% tg the system
il Tard

control l er 25 wGPRELETaRigR 15.pads &8 1R B FeROrHh SeRbTC “treated
as inval i@ and euetamdadsigmilst hecaivetioon chat imfidazed 2densor 58 are treated

as valid signals and forwarded to the system controller 25
while signals received by the plug connector 92 are treated as
invalid and excluded from the system controller 25.
Consequently, if the customer desires to u.pgrade or downgrade

.15 the system by adding a wireless remote controller 56, or
Eemporarily' or permanently installing a wired remote controller
14, the systém controller 25 will automatically and, from the
customers point of view, almost instantly i'gspond by
reconfiguring the air conditioning system 10.’

20 Figure 5 shows a block diagram of the system
o/ ~ controller 25. The system controller 25 includes a

microprocessor 120 having a 32 kilohertz quartz clock 122. A
power supply 124 supplies power to the microprocessor 120, and
essential data and programs are stored on an EEPROM 126.

25 Connection 128 connects the microcomputer 120 to the infrared
‘receiver 58. The microcomputer 120 also includes an analog
interface 130 which allows the receipt of such inputs as indoor
temperature 132 or heat exchanger temperature 136, A
connection 136 connects the system controller interface 53 and

30 the indicator 94 to the microcomputer 120. The microcomputer



Consequently, if the customer desires to upgrade or downgrade 15 - the -
system by adding a wireless renote controller 56, or tenporarily or
permanently installing a wired renote controller 14, the systemcontroller
25 will automatically and, fromthe ﬁtgtomers point of view alnobst

i nstantly respond by reconf lguring t air conditioning system 10. 20 -.f

Figure S Sigp 3 leohel AARAla |3 ShEM SORMRBLLEE, 2 age sVt em

controller |nc udes a m Croprocessor Vi quartz
. clock 122. prooide aupbsyal2disphayies 'pmexnd@orhenntclz)pfmelstwr 120, and

essenti al quéragd pf,ggg@]g are S{PredpPp an ggegglgl 126 ngﬁlaeronnect i on

128 connects the uter 120 to the |n rared recelver

i cr oconp ut"é?m&%l‘&?qu‘ﬁc LaBestareahal obP i Wi lgbing antonations ows t he

recg pt of sybemnpit Saamodednor tma)eeyeuéﬁ Ghhtafolpad ©5ChanasT
t enper at ur A_connecti cts the s steépiconérol I er I nterface
er

e 134. 36
53 and 30 lngl‘f‘ﬁ%sl naf‘caﬂ#p&i’ o
m cr oconputasmpressonngfathe da‘etqioomdamltvw.s Faarwehhmlatcnuﬁm&:t 0 provide

a visual digp} ayooeoaieeoinssﬁ%e%&l nbatle¥s 18 * cg ﬂ?‘@‘e‘;bu.? 4 2 a“d

may  provide rial communications i'nter

aut omat | onsa$5°°lat§95t‘é¥#lbr thenpipgeor - ‘Fmaltsy%?em c3atheoupghr thzeg| so

i nglgides ans.ywe&ut céﬁerbneentzrsollst &seefmaam, QYBAESS Qi ik en@ut door
unit 16 as as an, out é}éedf to control aﬁver heat ers fans and

danpers ar %&%B’El é’t’b’atwﬁ'- sas&em nFenEsollex (MAY gR1ER: BB
system COﬂtI@d:dl‘EédZﬁnl‘Bhéroﬁﬁdidbfyuhﬂtaledlf\ﬂiﬁli'stﬁi&)té’@b@d fardh 12, the-

VoL om ook, Fraest o9 Btk elob Bk S0t it lah! T
distinct from either the lndoor unit 12 or the outdoor :
15 unit 16 if desirable.
It will be appreciated from the above, that not
only is the illustrated unit 10 able to operate with
either a wired or a wireless remote controller, the
system controller of the unit is able to automatically
20 - determine whether or not to operate using a wired or

a wireless remote _cohtroller. _

An advantage of the unit 10 is that it allows a
consumer to install a wired or a wireless remote
controller without the necessity of expert help. _

25 The unit 10 also allows easy and automatic U
upgrade from a wired remote controller to a wireless |
remote controller or downgrade from a wireless remote
controller to a wired remote controller.

It should be recognized that co_h_trol of the unit

30 10 is not intended to be limited to infrared signals
pi.'ovided by the wireless remote controller 14 and
contemplates the 'use of ultrasonic, as well as radio
frequency and spread spectrum radio frequency signals.
Additionally, the cable 54 la.nklng the wired remote

35 controller 14 to the inside unit 12 is intended to



di.stinct fromeither the indoor unit 12 or the outdoor 15 unit 16 if
desirable. It will be appreciated fromthe above, that not only is the.
illustrated uni't 10 able to operate with either a wired or a wreless
remote-controller, the systemcontroller of,,the unit is able to

aut orpki cal ly 20 det ermi ne whet her or ”10t to operate using a wired or
a wiréeless renote controller. An advantage of the unit 10 is that it allows
a consuner to inengPmpass FepventionpdeVaydatdane eabmn glegtnieabert he
necessity of expgg_begebgti@gagle_ The unit 10 also allows easy and
automatic upgrade froma wired renmote controller tQ,a.,wreless renote

control ler or downgr a8énPldiya Whilstesthre e CORELBLPBING, SYSheR 1P ennt e
controller. OII-t sgagbgi_badaw@j infze_i;gt gats_pm I r 8y stémt hﬁrgr‘&drhcﬁﬂtion:}néo is
not intended to he.limted tq.i,nfrared, signal roovided by .t he wirel ess
renot e cgﬂt rol | ePPt 'an&%coﬁ'r"é"r}pl H%s ?ﬂ%gﬁgﬁgggdul & gg:oni 1€ A PRRFT s
radi o frequency ansrespiead ipedntemdeddi bof raxjuspplicapdel sto Addilt iaimal |y,
the cable 54 |inkj . ' e 35 controller 14 to the inside
unit 12 is intengggatlrglﬁnwhéregyggncoﬁpass conventional variations of an
electrical or fiber optic cable. Finally, whilst the air conditioning
system 10 descri bed herein is a split systemair conditioning 5 unit,

it wll be appreciated that the present invention is intended to be
applicable to all air conditioning systens.

Y



CLAIMS: 1. An air conditioning system conpri Woner
I ncl udi ng an outsi de heat exchange unit, an insi heat exchangé unit
first 5 . refrigerant conduit connecting ’@E l‘gl, ﬂm t exchange
unit to the inside unit and including,an expans mm , secofid
refrigerant conduit connecting the ou!z de unit to the irside unit an et
I ncl udi ng a conpressor therein; 10 a systemcontroller for the
air conditiShAEMSanit operably connected to the conpressor; a first '
portable wireless renote controller for providing commnds and information
to the systemcontroller \F/id'lw I eless tr%?sm Ssi on, a second
®

portabl e wited rBRopdrcGRPAdHIANING S ‘El%‘@mmﬂs and information to
t he system contrahl eaipy omrdmt:tomm:smmdmgaam ouﬁsﬁ:dablrgeatconnect ed

R

to the ntr te 20
transm ssi o%%‘%%ﬁ% 't H‘gl ¥ rs por’? b1 vixln%r%grll gk"g%t’r oﬁ"é?gorreans
oper@bly nofmegeeantt 0 cctnﬁen'@ysq:ennegmnql I &he fomrtsistei vihegtwi r ed
remt e 1 aNgREASHGRS AN €BC E8E 0Nt d duh%magxdcoaheahh% gq the 25
| atter is connect e systemcontroller nmeans atively

associ at ed e#’\P?ﬁSJ-ﬂisM%t‘?‘éﬁ¥%¥nan§e@§ﬁor¥§f\¥é%a€% Wlﬂ‘é‘leermt e

receiving naaﬂﬁectﬂh?alﬂmaueghmé amabl tohite aihsige ANitCOaARLI oning.
system operat{:ﬂadcon i guration if the wired renpote controller is

connected td® PG BrCORRESSITYr HIRFSHR? establ i shing a second air
contioéti oni ng sysaesyspematongrodidkirgfoat tha airtdmnditioning unit

L4

operably connected to the compressor, - U

a first portable wireless remote controller for
prov1d1ng commands and information to the systenm
controller by wireless transmission;

15 : a second portable wired remote controller for
providing commands and information to the system
controller by wired transmission;

means, operably connected to the system

controller, for receiving wireless remote

20 transmissions from the first portable wireless remote
controller;

means, operably connected 'Eo the system
controller, for receiving wired remote transmissions
- from the second wired remote controller when the
25 latter is connected to the system controller; and
means, operatively associated with systenm
controller and responsive to the wired remote
receiving means, for automatically establishing a
first air conditioning system operating configuration
30 if the wired remote controller is connected to the
system controller and for establishing a second air
conditioning system operating configuration if the
wired remote controller is not connected to the system
controller.



L4

wited rempte controller is not connected to the systemcontroller.

2.
A systemas clainmed in claim1, further including ' to the
autordgti c establishing neans, for disabling all nogﬂmmmllmlmmumll
condi¥ioni ng operation system configurationg 5 *3.¢ A dysttem*as
claiegd in claiml or 2, wherein the first %ortabl e wireless renote ~
controller proviges a,thernostat functiqn. 4. A system as clained.,in
claim1, 2 or 3 fherefhS ﬁ?%&FdEEHéEFge%E’hEPf&éP ﬁs _;;%PFﬁ'%ﬁralﬁﬁeryfil’r@%i ch

10 i ncl udesmeansagrespomsi vehtohbthei agtbmatdict Bstabid shiihgt meansgcond
renote controlle - q4 e e f\E}%{ ne, . OB 4,
wherein the fi rs?oggr?aﬁégi%ﬁée{%ﬁ ?‘é?r’ot e cd(_)k?]hfrp ?‘(ia)r%ll(rgl'{:l %égégglﬁpé&gd
crystal display. opsratiors system gonfiguratéangg system conprising: a
conpressor; an outdoor heat exchanger; an i ndoor heat exchanger; an
expansi on_devi ce; 20 refrigeration conduit for_serjall _
connectingd the cdnpredsSYSEER RS Shaddad HidatcLainahgeF, 2¢ h@hﬁﬁﬁébo?—hﬁeat '
exchanger to thefdrsanyortalsde oeiréhesexpamditen contrslleort peovidasr aheat
exchanger, and t :Q t changer to the conpressor; 25

means for cont ?g |%%q{at€gﬁ"b°?ér°£'l on of the conpressor, the control
means including an infrared receiver and a wired renote receptacle; wherein

the control meang incl Udﬁsi@@nésfeiaﬁﬁéﬁr g i gga-g_ﬁelgrezseggeg, Oghgrein

connector in the wired | . o . .
the inside heat exchanger is within a housing which
W 10 includes storage within the housing for either the

first or second remote controller.

5. A system as claimed in ahy one of claims 1 to 4,
wherein the first portable wireless remote controller
includes a liquid crystal display.

1s 6. An air conditioning system comprising:
a compressor; '
an outdoor heat exchanger;
an indoor heat exchanger;
an expansion device;
20 refrigeration conduit for serially connecting the
' '~ compressor to the outdoor heat exchangér, the outdoor
heat exchanger to the expansion device, the expansion
device to the indoor heat exchanger, and the indoor
heat exchanger to the compressor;
25 ' means for controlling the operation of the
' compressor, the control means including an infrared
receiver and a wired remote receptacle;
- wherein the control means includes means for
determining the presence of a connector in the wired
30 "~ remote receptacle, and means, responsive to the
detérmining’means, for inhibiting the operation of the



.30 .rempte receptacle, and neans, responsive —to—the—determning -

nmeans, for
infrared r
receptacle
to the det
renpte rec
clained in

I nhibiting the operation of the i : ,S *
eceiver if a connector has been dethl "g Qh Lt he
In

NS respensi ve

. 7. A systemas clainmed ffn claim$, analu

erm ning nmeans, for inhibiting 5 ™ t he operati on -of the wered

koo | £BERURECHY df %dlod flof Mok °6ERH G erthined

al m nc ng neans, responsi ve

system as
er mni ng

means, forteerdlimgthécrepeptacds-of the infrared receiver if a 10
Is not in the receptacle. 9. A systemas clainmed in claim®6, 7

connect or
or 8, incl
t he oper at

claim6, 7
absénce of
20 .11

W th the Wyg&the
conditi oner faor

10

15

20

udi ng neans

responsi ve to the defermning_neans, for enabling

iTon ofB t RESHERCaS Shdd@adeddhtGtrin| ¢+ 2 1BEANEANG: NeANSeen

det er m ned ﬁ%sﬂ&x%ﬂveﬂtol&he defaﬁﬁﬁﬂh_&ﬁ_be-me’bﬁxsﬁ ﬁdﬁt amﬁsor:]tq-liaig‘red in

: or erein._t et erm.nin ans _detects the_presence or
€515 o FRAr AN no8 HhR HEFaEnAFRIES nEePRR T mLE hoept acl e
comeagsoeniasnotainetthenrekcepbhaglesl, 8 or 9, wherein the
determ ni ng nmeans includes a contact swtch in the wired renote receptacle.

12. A systemas clainmed in claim6, 7, 8_or 9 wherein the determ ning
“nmeans incl Bles 2A| s¥semeras|ekained 2in claim (& 9¥ Fpedimalpdingssoci at ed

enabling the operation of the infrared receiver if a
connector is not in the receptacle.

9. A system-.as claimed in claim 6, 7 or 8, including
means, respons}i.ve to the determining means, for
enabling the operation of the wired remote receptacle
if a connector has been determined to be in the
receptacle.

10. A system as claimed in claim 6, 7, 8 or 9,

‘wherein the determining means detects the presence or

absence of a Jjumper wit;hin a plﬁq attached to the
wired remote receptacle. '

11. A system as claimed in claim 6, 7, 8 or 9,
wherein the determining means includes a contact

" switch in the wired remote receptacle.

25

12. A systenm-as claimed'in claim 6, 7, 8 or 9 wherein
the determining means includes a low power electric
circuit operatively associated with the wired remote
receptacle.

13. A method of configuring an air conditioner for

‘remote control comprising the steps of:

ENDEEspBARBRVAC! 8o 18he AqeRbRadnihgCOmdaiiy, NEh air

v



renote control conprising the steps of: determiming if a portable wired

renote control.ler is connected to the air conditiof “n
automatically configuring the air conditioning sys ummmm‘mla“ | ng t he
portablg mnred remote 5 controller ifJ€he portable wretl rfemd

contratller is connected to the air condi tioni ng system autonatlcally

cont i gur g the ai CaaLLhaNsg SISLCHbEEaBRE! IECH Llngel LeheasynauPt o

controller if the por P& mnre Frénmote contr ol 'S not connec
to the air condi isonpngesytgﬁemc &he cqwrasmm@ltmalnm systemgdi t i oni ng

t d b t
system in accor anceI el ugttlg_%aq Ebﬁ?@guﬁ-@.'?xfd g{._lﬁé e h ,:I_,g thgg as

clained in claim13 st eps er|o |ca
re-executing t heystem to dé’lP@rrrﬁ"-'rﬁ n&sé-f'Sp, thed E‘?(’E‘l‘%lﬂg ‘f’ﬁ'ee‘%pé?&f’t@n of

the noncogf i gur edonePenalehrOn ¢ *t'h"e! lporittidbld Gﬁﬂ'éd :.Gémé'ﬁé deherblnerd ist ep
changes. 15. A nethod cl ai i n cIa|Q%% i ncluding the further.
step of prOV|d|n§°HnFé§#ﬁ) ESFhﬁEﬁYﬁP? Ebonlng PHE“ ™l ess remte
controller. 16. A net aatomtdealiyd confligumitly thel wdimgedndptipnigy
hermostat Tunct LoBraR RachERPaRR A1khi! d: FEYSEE! rUhaRlALonbroidelt 18] oS

renote controll er as claimed™In ¢
step of d|splay|ngesysuﬁm&ﬂsamugeguremgﬁﬁnsﬂntnml&er|qa|§°§rygnaac§e§p|ay

on the w%éeless E8Mely %ﬁ@”&ﬂﬂdﬂtléﬁ&nék &psbed;agnal ai ned in any one of
cl ai ns to 17 including the further ep of autpnatlcally %ﬂggadlnq_BO

froma wired remote cORSARINT to H%Mr%+€559QQH&E}°n1
. accordance with the established configuration.

14. A method as claimed in claim 13, including the

further steps of periodically re-executing the

15 -  determining step, and excluding the operation of the

' nonconfigured operation until the result of the
determining step changes.

15. A method as claimed in claim 13 or ‘14, including
the further step of providing a thermostat function in
20  the wireless remote controller. '

. 16. A method as claimed in claim 15, including
(O displaying thermostat function parameters on a liquid

crystal display on the wireless remote controller.

17. A method as claimed in claim 13, including the

25 step of displaying system status and. commands on a
ligquid crystal display on the wireless remote
controller. '

18. A method as claimed in any one of claims 13 to 17
including the further step of automatically upgrading
30 from a wired remote controller to a wireless remote



controller..19. A nethod.as clainmed in any one of clains 13 to 17
i ncl udi ng the. further step of automat.i cally downgrading froma

wirel ess renote controller to a5 - wired r g“LZO. A
met hod as claimed in any one of clai m13 to 1gm“mm‘gﬁu 1* rther -ste
of transnmitting commands and information fromthe Wirél e8s Fenbte e
controller kent@®iaidr.conditioning systemusing infrared nedia, 10 .
ultrasonic nedia, radio frequency nedia, or spread spectrumradi o frequency
media. 21. A systemcontroller and a wired renote controller therefor :
s]chbsLant i al 19.asahmddascguaaﬁew ih anyeonecert elbitiy @3 o 27 4 and 5
of the acco i 5 raw,ngs. 22.. An ajr conditionin system
substantialgﬁéiﬁggﬂgéeiﬁ*ﬁ%scﬁaﬁﬁﬁ%ﬁtrlﬁiﬁgreﬁi tdaﬁgaﬂFg§°§glf, 4 and 5
or Fi gures @owng¥adfinchefxomorpaniraledsaviempte controller to a

5 wired remote controller.

20. A method as claimed in any one of claims 13 to 18
including the further step of transmitting commands
and information from the wireless remote controller to
the air conditioning system using infrared media,

10 ultrasonic media, radio freqtiéncy media, or spread
spectrum radio frequency media.

21. A system controller and a wired remote controller

therefor substantially as herein described with

reference to Figures 1, 2, 4 and 5 of the accompanying
15 drawings.

22. An air conditioning system substantially as
herein described with reference to Figures 1, 2, 4 and
§ or Figures 3 to 5 of the accompanying drawings.



