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The presendobmsgsgdnti on relates to thernostats and ot her thecmalsopsughort '
controllers and particularly to a nultiple | anguage user interface for suck
thermal confort controllers. Current thermal confort controllers, ox
thernostats, have a |limted user interface 10 15 20 which typically

i ncl udes a nunber of data input buttons and a snall display. Hereinafter,
the termthernmostat wi MUBZIBEEQLAYGUAGCELSERINIIRF Cp ¥eonfort control
device and is not to bd?‘ORr‘ﬁHERMAh%ME@l}T(F@NTB@thR in addition to
traditional thernostats, the present such control device could be a

hum di stat or used for v t hernostats often
have set back capabiliti egﬂm&mmﬁgmimt enperature schedul e.
For exanple, a tenperature schedule could be programed so that in the

Wi nt er nmont hsThéplkeehs envehitiv@fdimes loQhdmodRgy @dotidHitheraial 6amhtdtt @nti0116e agd M
when the fam |y awakes, cools to 60 degrees during the day while the famly
is at wopRtigHalnio amubile languagsuger interiace fos gichdbermal 401@@0%%&0&% t hen
cools a final time to 60 degrees after 11:00 p.m, while the famly is

sl eepi ng. SUCy AeSCHEh CodihiohOWRrolIBRPBF etk O Stafll 00 aOhlyiBF o trfucs 2V e
energy costs. Sche tenper ures’i s one exa

control whiphrtipibatiyt malmdesammﬁbar&ffcnatampm&mam and a snall displagr Heﬁmﬂwr the,
such control algorith be different for fferent climtes. The
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controller 1n the chosen preferred | anguage. In addition, to nake

pr ogr anmiamjlyarsdslesping tJushcaschedhleco s loveas i tempendivrése daring obfFpaal| hairg eaveshns
shoul d be available to the user to choose from The different control

al gori t hAE"& 85 be programed during manufacturing, or |oaded over the 5
Internet or other network after installation. SUMVARY OF THE | NVENTI ON

Thi s20 nventi on gehedudeof &8 daEkEEmPEratured s ond eLarhisle @ a@entisIedl gorithuIth@@an Sy St em
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PCTI US01150672 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS OF THE

| NVENTI ON  The present invention is a nultiple | anguage user interface
system f or wotthassmstat or 5 other confort controller. Throwrghasot/sdee2
drawi ngs, an attenpt has been made to | abel corresponding elenments with the

Nnber Descll fiaoh  auciaed irebrescd i WA o SisPlcn 46 enHeSisSehsepisolr in
I nterface @ @pbdSpoffedhn@iagd Uoaddihion, 3o Atk %&%\% anid 86ifig the controllers

Obj ect (s) 700St yl us800Conduits to Heati ng/ Cool _ith% , Thernostat,
et c. 905AddFesiasn diffegenit easitreb atporiftans shaudd bs Rivatlaine do dha wedrstooghgose from. - The® ~

ai agram of Ssiert bR Rorii Bt frophubt S ply ifing: drdpftefio¥Erine

cont r ol § er Intdrnet srsstierinetvesrk aier Byialigiion. ncl udes a central 10 processing unit
400. This central processing unit 100 is coupled to a display unit 200, a
network interface 950, and a nenmory 300. The dis unit 200 has a

| a
t ouch-sensitive screen whi ch 3VMMARY,OF,THE ¥ N3EONjat a wi t hout the need

for a keyboard or nouse. The nenory 300 can store one or nore user

interface obj ectf; gﬁ% Qr 0t bRkt j génh 0 H?m
enbodi nent s, thgﬁlﬁe%g?y Qggn rg%ﬁ@%?ﬁreﬁgkgﬂ%gﬁ{%‘? iﬁ%t?lztﬁr aila%t%gr acgor
obj ect s 15tiefAfal dimefonsamtioliemr The aseryinteefacasystenh ashalen duienralBfi0cdssing hmit, a
heat i ng/ coolin devi.cgas or,_thernpstats thereofﬁao t hat useyr interface

system can™ n? ééﬁp Yaith 3 fuc ﬁ@‘_?%‘éet g n h{OF TRRyYif B4 a_c‘é‘?ﬁ“ta&‘? selectory o
di spl ayp Unkhme AHIAMEAYARD RcBESRMEROKiInfREaRY/ t’lgﬁ;:rgelﬁsyba{dl ¥t§re§§tr1%§§i‘-one

This configuration provides for very flexible gra a i spla
i nf or mat i onomttad rjgomthim andvalr lpasd® one\WSeinterfz@8 AabRCT/ TBOIARMRER seisctor fsruseddby

et 2 B ST P Gl r 20 BB S L S T

as a Pal m QgangdiRate G’Bjé%fsaiﬁttﬁé %ﬁb&y%ﬁ&%at@h%ﬂé P?éiéhé‘-?f _ %EA fedmy %&,Uth%d
by Hewl ett Packard, etc. O course fhe graphica rtace system

user i1nte
coul d al soctrgraigniabelst efcethat ard prasented tattbel uSerwon Ithe displaynandt ate int dhel fiser’sn

h nbodi t ough- Pt di spl ay i d with th
*her mobi at PEIHIL hgibdsontt ave BRbeubEnhghen: (8 sntd sooiRuc is b poweted-up
al gor i t hns gRQ0instaRatii) The BER An&Y bS atiedtis eyt hBGrbffed 14ApRasd!dl GRAURS hiser

al gorithm 500 woul d be a set-point schedule containing a list of tines
associ at edinterfage|objactsomay berfeaded.unesomergrabadimenta) the vsarrinterface ehyeas ang loaded

set s-back t.he t.e ratur ceordi. to such.a 10. set-point schedule. For
exanpl o a 708 RIRRERL | CorfieE Slebfifithe =g 4P ety B B oSEHEn uforer o,
to 60 degr efsthat isGufled forfthe udele Bliinatetiid oA prefereficed a. m, and up to 73
degrees at 8:00 a.m, etc. Figure 2 shows a perspective view of one

possi bl e enbodi ment of the user interface systemwth a stylus 700. In

Fi gure2®, the user interf BRAER\DESGRIBEIQN OF TkEk BRAWINGS:h 15 i nt egr al

el ement of the thernostat wall unit. The display unit 200 of the user
interface syst e@«‘lﬂ%ﬂlrépl' qi‘\:.sa bldRk diaRAC 8l of ﬁ%%%ﬁ&'sg&eﬁhf 8 RSid? Uoifort
tenperature schedul e. These graphrcal representations are presented as a
graph i n weontiollenen agcardaien wtithsthe presertmaventien.ot her axi s denot es
tenperatures. The graph is | abeled 920. O her data 910 is al so displ ayed,
including the tipe and tenperature. O. course t her data coul | sg b

i Spl ayed, - such P Ads aERRRY gy, Byt Gitefthes s B FgnbodmiR v o
outdoor rekatisyh desiddhée/witE e prddefit Mieiloay unit”200 can al so be configured
with additional controls 905, which could, for exanple, switch the display
bet ween Fahrenheit and Cel sius for the tenperature, between standard and
mlitary tinme, and between showi ng a single day's schedul e versus showi ng a
week' s schedul e. The additional controls 905 are | abeled. In Figure 2,
there is a 25 control to review the schedul es, one to program new
schedul es, and one to manually control the heating or cooling of the house.
In addition to the additional controls 905 programmed and di spl ayed on

di splay unit 200, physical buttons 915 of the thernostat could be
programmed to be used for working with the user interface systemas well.
This is simlar to the operation of a PDA 4 WO 02/-188s1 PCT/ USOL/ 50672
There is al so-an additional control 905 in Figure 2 which allows the user
to select a preferred | anguage. Once a pre&ferred | anguage is chosen, the

di splay unit uses user interface objects 400 in the nenory to correctly

di splay all of the textual information in the preferred




| anguage. For exanple, in Figure 2, if a |anguage other than English was
chosen, the 5 additional controls 905, the display information 910, and the
| abel s 920 wombz4dsst r edi spl ayed in the chosen | anguage. Thi sPaEkSE/S0éMR
confort controller easier to use by sonmeone for whom English is not his or
her first |anguage. In one enbodi nent of the invention, the confort
controller would be installed wthout any user interface objects, initial
interface objects, or control algorithns stored in nenory. 10 Wen first
power ed-up after i DEBAICEDIMESCREPTIONOF PREFERRED EMVBODINMENTSd to | oad
the initial interface objects 600 via the network interface 950. For

exanpl e, the confort controller could retrieve the initial interface

obj ects 600 froma web page on t heOFEBEINVENTIONe confort controller's
network interface 950 could include a nodem connected to a phone line. In

net work i nt er ul'd incl ude a modem conneg
il as 9 15 The Tarar (MeASdisuthiNpRIGAREE G iNHaGA Dol B ATMAAREE 80

Interface o
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preferred | anguage.is,chosen, the proper user interface.objects 400 are
Phen: down! GEPOECAIGEAES W IRARe E e TEmRPSY (e GHEFRBrY B mogde:
connected via the network interface 950 to a PDA, | aptop conputer, or
simlar device (Fdié@dc@Xubiterc! jptigant rofTer nstalTer.” The TnstalTe
PDA or conput er [Gaf ave tTorar leg:egs(ﬁ éﬂ% atgorTthms, T tirat
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0 q‘}lﬂcb 3—accesstbte—from FEROTY -
can be transferr by—a-—cabl-e; d—por-t—radi-o~freguency—port—or
ot her conmmuni caty

P\ PP ¥

—<

[EMAY hecause nmenorv_ i s naw so_economc

7

Vi
R net hod.  Cf
sone enbodi ment

400 the current

Userdnterfaee @bjsc{®)i pped from t he manuf act u

with the initial

500t erf ace obje

c ContaoldA lgarithn(®) | anguage versi ons of the

user interface d

lHogcts 400 alre

it T Scd ObeBRE)T Y 300. [T _enough

| anguages are st

%gd-l_ﬂ rrermry {

BQHusl € NETWOrK Tnterface 950 s not

necessary. O he

L] ot

one

t hat does not al
Li kewi se, sone

© adar—lars ©
msuy Mave uUSCTT
TS

10 Bealing/EPGHnE BEAEE Fnbml e T, | S
gﬁig&g_l_\:?(grgm TUL \UAU AR ||E|iﬁ| y UU~

iéﬁ

stored 30 in nern

di-rent-s—are
1%19“ The user_c

<

a@t rDatand choose fromt hese al gorithns

raol-alaorithne 50Q00 alrn_a}d
TILU T O1 wvul T C Ity TOOUTAT T O y

r

can choose to d

WHbBoad updat ed

hButelthi t i onal control al gorithnms 500 via

t he

network interfad

@2050. 5 WO

P LadB8S1 PCT/ US01/ 50672 The graphi cal

representati ons,
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RerwdiRimetitha@t are di splayed on display u

ni t

200 are managed

program could be witten in any conputer

by a conput er p

ogram stored i n nenory 300. The comnputer
| anguage. Possi bl e conput er

| anguages to use include C, Java, and Visual Basic. 5 There are many ways
in which the usdrefemingrie daedrayagsntiigurs isralblogk diagiam effanereatbodonéng of the user
controller.. The user, interface.syst ul r obab be integrated into.a
Cher nal - corPisracs 3FitpToE A AR SRR T BT aRatnee ayih kbt prighd

progr amgebl gro¢dRsihpamitat. fHaisedeatral procédsbiagusst 1000iLedipial Ry 8 ld@pldySunit 200, a
configured on a hand-held PDA, the user-interface could communicate with

t he t her malnetwenkgnierfaem®IQ iand g mempory 380 pbhe dispiayrumnit 209 kasgdonch-sgnsitiye sengen
PDA ld bhe,. ' ' |
Comoutor conitk A0E e W SBuARELARAR me RERE PR K30f0d Br BELEE Mo mamory

control | er.300rcantsttee BRAoCMBICuseB rteiface bbjebis 4O0akd bae phaote de@blislgotithms 500.
t el ephone the controller (i.e., thernpstat, personal conputer, .etc.) t

AR Q
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t he thermostats thereof so that user interface system can communicate with the thermostat or

other comfort controller.

This
configuration provides for very flexible graphical display of information along with a very

The display-unit-200 includes a graphical display/touch sensitive screen.



provi nce of those skilled in the art. However, it is intended that all such
variations not departing fromthe spirit of the invention be considered as
wi t hi n t heyas@esit hereof. 6 W O 02/.18851 What is clai mgg1/6%01/50672

PCT/ USQ /50672 1. A user interface systemfor a programmuabl e confort

controller o] i sing: centr.al ocessing .upit;: a nenory, capabl e of
storing ey &%fgafylo‘%a g@’@?"}eﬁ}?aé’ﬂ%c 25‘8 51, W '%Ha%ﬁ nﬁ%é’&"%ﬁé‘“&%ﬁﬁ? g?e_ touch
al gor i t higoresn 414YRITRA ¥n & H4BA-BELd! Rordol Gt %Eisﬁ&?@%’ Faidlds a Fardll BHEY

unit with a touch-sensitive screen, coup to the cent processing unit,
for gr aphRAmanudicoped Py 3§ onhea losradai brawst PRAcmahijfactusddrydHewlettaPdckmidn gtca

. user to ram the cantrol al gorithns; and anguage | egt.or, whi ch

o T ows o PRt it Gise St bice BSbn i E ol RSB R S e Rished,
10 unkt Ggigh ditBdid¥tat eelHISBI sichtAr SAEAR1IMBIE & tsudhbRhsiBivE LOD BRkplaRieteupied
| anguage. 2. The user interface systemof claim1, further conprising a

net wor k iwitlethedhesmiostat’s exising ¢entralt proeessiagwoitiend RfAdMnet wor k i nterface
coupled to the central processing unit. 15 3. The user interface system of

claim1, furt [4S1.F t ) e injti jnterface opject. stored
“n"the renory. Tes@aitRl 430 00 ARk RLY Bleglel S chEier g Shen Grlief o,
in all oniaigprithe J00etaild &€ o RBgiaf ecHeduig@onimag 8dist 4f tithBe adsbelhtel b rishee
systemof claim2, wherein the network interface connects the user 20

i nt er f acdemperafes: I herfbermel eonivodler sets-ur pesaisback the tampesatureyaseqrdingfto shel #n 2,

wher epn t i_nt n . rol mt

tel eRony SRRt KHelue™ £y BSMAR R ekSab Rt (olP b ARaRIB AT dftuf e .
syst em oftefpperatik@to Ghésgeds dt beO0Nein\yahin iondeddgress o 6130echs ahd@pUs g8 degrees
interface systemto a cellular tel ephony network. 5 7. The user, interface
_ systemat 880 aangietr 2, wherein the network interface uses infra-red
coupling to connect the user interface systemto the network. 8. The user
interface syst f j i wk, . i
frequency coun Fag % Sosnh ExpefLe vty SFaRERdiable LbRERBREO e SebitiOhee |
9. A net hxgstefnowithraogya00g I Figaren®l the astoiterfaratsysteinchiasvbdeh iastaldek as an

interface system havi central pracessing unit, ry capabpl e of
storilig a&ltesaais@]n@meoff}g_@ ?herlﬁt)%?wégmab j e d{gw_ay ot 2o of &ghéefd%ﬁ?’b? system
al gorit hrHis;ﬁahﬂ'tﬁP hiéal fefpl‘!s&ﬂaﬁoﬂ R sSEPGiht telfhefitire @Bnddile. ITRARB! rathhaél

di spl ayi ng ‘the user "interface objects and for allowng a user to gram
t he cont represéngadions lanspresdtethas a grapigmayhich aine cixior denloies Hina¢ kudvtheaothercdas r ed

200 e SShrt R 5 R0 R SRl 5OR S R ™

menory, t}e hRNSaeapsehRet OF caide  diRerttiabPbdld HIRb e HiplHRHPHRH ak hd Hfrent
central processing unit, the nethod conprising: |oading at |east one

i ni ti28l idatesdayobthe yesk:indearandfos ontsdeor selative humsditypgict he | anguage sel ector;
20 displaying the initial interface objects to request the user to choose a

| anding at Teatts SReySift 700 Bk RS W, aRBAREGonoR 4B, oY

di spl ay walld, ifér example, switch the display between Fahrenheit and Celsius for the temperature,

between standard and military time, and between showing a single day’s schedule versus
showing a week’s schedule. The additional controls 905 are labeled. In Figure 2, there is a

25  control to review the schedules, one to program new schedules, and one to manually control
the heating or cooling of the house. In addition to the additional controls 905 programmed
and displayed on display unit 200, physical buttons 915 of the thermostat could be
programmed to be used for working with the user interface system as well. This is similar to
the operation of a PDA.



- 15 a display unit with a touc

di spl aying user interface objects that are in the preferred | anguage. 8
WO 02/ ~88~1 PCT/ USA /50672 10. The nethod . for programm ng a thermal
confort owoteasdser fromclaim9, further conprising | oadi rgTAS0l/88%1 one
control algorithminto the nenory. 11. The method for programming a thernal

nf ort troller f 9, whereip.t tep 5 .of | t
Cort oAl it or Ahe inplen adtSat el S0 i Favke ZRunebpiosh ket tddat s
is first &@éwédqdnglo af o%e H?rom g@gﬁ%ég% cHoden Fhsd&pfa Qhith 136s BéeP HitaIIBNY A

t her mal corrfort con wherein ep of | oading at
| east onebjeeted00 mmtl@rmameryotbj @otecﬁlmduplahollrﬁrtm ﬁxa@beﬁgwttomen the prefested 10

13. An interactivye display.u r al essi ng_ uni

rerory cUBEHS of O PERRAG, i M dhe BoBfee o BF el BRPERVE, Gosth) bisof

one cont aaxhu@:hag@bﬂx&dlmo5 hige 8% Eﬂyynfaﬁﬂﬁicﬁobltopaﬂmeq@asr%o WolE He Fedigplayude ;
sensitive screen, coupled to the central

processi ythen¢hoserr ngyagephThisl mykesi the cawifory copieolles wasiph i nsa by sopjears frand
for allo ng trol algorithnms; and a | anguage

sel ect orWh ggﬁﬁﬁgﬁéoqﬁ{o&q{e?ﬁgtdﬁ\g&r%uage of a user to be selected, so
that the di spl ay unit can display the user interface objects that are in

the preferredid anogemigalim@tt of3he fveriiony thé@hfort¥osiyoller Woyildbe installed without
"e. A .A3L.A3'r

' L{vql gy é%qrngqggfjaqecame@f,cla}t@é@}terée}mm]% apeta?lcaéwyp@é]%f%a} BEMOAY-ca] ¢
?L (p:)jale(? ?{/]g@leflaﬁj%ﬁgﬁgla& o ga;h&? iﬂ ca’] cg]Lc(l§4 gxiigx‘é]cg a ?—:ﬁ ?rca%ramince g] tg al])ad" ttﬁ cajc

~a] ca] cajmiglcmterfice ajbjedtd (ﬁ??i:'a]acm]a qeetwork interface 950 For example, the comfort
o co e e e erealddp s e il e buf gt B Bt
b cal cal e e R o A A R Rl

] cay] ca] tia¢.8888uch an embodiment, the initial interface objects 600 can be downloaded as files.

99' 9 ===>\V/>>>>772<2\\P?7?| al.c aUl calc
] cal ta] Thf UL EARES A AP Ae B A 5&}3&&%@6&& Eapebooa) ¢
CBC0000) B’g:s%sggef%zd i e N S L “:ssff%g] cal

c_?]lgez]&c?yb_];]itgaqo&)a%ma]ma}lowpba@@q g&}J ;baj clalf r /g&cthf} cel]:t;ga/:‘}o caitreller mm@q eF
0 - s 0 0
' 10%& ( )?Omlfst% 3(‘;*13 nf&%sg lét%rfgge'\% gy I(E}A l‘agffg GRBIP ger gifpsimilar devlce carried

10%& () by a3 oA orftiolle? YnstR¥D &'he )ingtdller’s PDA or computer can have libraries of
10%8& () -5&* T #10%&' () - S& #10%Bb&' () - y#L0%& () - S ZdE

10%329 ( ) cosrol oalperithmsl |imitiahgaterfage obiests0an@: yspr 3nterfasss ob)ectspagrmpsible) from
—_@f10% emo(rg/ whidt) BuEe (lanbterr AP, (G’ e B3%, radio-frequency port or other

communication method.

Of course, because memory is now so economical some embodiments of the current

invention are shipped from the manufacturer with the initial interface objects and many

25  language versions of the user interface objects 400 already stored in memory 300. If enough
languages are stored-in memory 300, the network interface 950 is not necessary. Otherwise,

it is only necessary if the preferred language is one that does not already have user interface

objects 400 in memory 300.

Likewise, some embodiments are shipped with control algorithms 500 already stored
30 in memory. The user can pick and choose from these algorithms or can choose to download

updated or additional control algorithms 500 via the network interface 950.
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could be written in any computer language. Possible computer languages to use include C,

Java, and Visual Basic.

5 There are many-ways in which the user interface system can work with the thermal
comfort controller. The user interface system would probably be integrated into a thermal
comfort control system and installed on a wall much like current programmable thermostats.
However, if the user interface system is configured on a hand-held PDA, the user-interface
could communicate with the thermal comfort controller via the PDA’s infra-red sensor. Or,

10  the PDA could be synchronized with a personal computer and the personal computer could
set the appropriate instructions to the thermal comfort controller. Or, the PDA could use a
cellular/mobile phone feature to telephone the controller (i.e., thermostat, personal computer,

etc.) to exchange pertinent and relevant data.

From the foregoing detailed description, it will be evident that there are a number of
15 changes, adaptations and modifications of the present invention which come within the
province of those skilled in the art. However, it is intended that all such variations not

departing from the spirit of the invention be considered as within the scope thereof.
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connecting to a network, the network interface coupled to the central processing unit.

15 3. The user interface system of claim 1, further comprising at least one initial interface
object, stored in the memory, the initial interface objects used by the language selector in

allowing the preferred language to be selected.

4, The user interface system of claim 2, wherein the network interface connects the user

20 interface system to the Internet.

5. The user interface system of claim 2, wherein the network interface connects the user

interface system to a telephony network.
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6. The user interface system of claim 2, wherein the network interface connects the user

interface system to a cellular telephony network.

5 7. The user_interface system of claim 2, wherein the network interface uses infra-red

coupling to connect the user interface system to the network.

8. The user interface system of claim 2, wherein the network interface uses radio frequency

coupling to connect the user interface system to the network.
10

9. A method for programming a thermal comfort controller with a user interface system
having a central processing unit, a memory capable of storing at least one user interface object
and at least one control algorithm, a display unit with a touch-sensitive screen for graphically
displaying the user interface objects and for allowing a user to program the control algorithms,
15 and a language selector which allows a preferred language of a user to be selected so that the
display unit can display the user interface objects that are in the preferred language, wherein the
memory, the language selector and the display unit are coupled to the central processing unit, the

method comprising:

loading at least one initial interface object into the memory, for use by the language selector;
20  displaying the initial interface objects to request the user to choose a language;

selecting a preferred language with the language selector; and

loading at least one user interface object into the memory, for use by the display unit in

displaying user interface objects that are in the preferred language.
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11.  The method for programming a thermal comfort controller from claim 9, wherein the step
5 of loading at least one initial interface object is initiated when the thermal comfort controller is

first powered-up after being installed.

12.  The method for programming a thermal comfort controller from claim 9, wherein the step

of loading at least one-user interface object into the memory accesses the Internet.
10

13.  An interactive display unit, comprising:

a central processing unit;

a memory capable of storing at least one user interface object and at least one control algorithm,

the memory coupled to the central processing unit;

15 a display unit with a touch-sensitive screen, coupled to the central processing unit, for
graphically displaying the user interface objects and for allowing a user to program the
control algorithms; and

a language selector which allows a preferred language of a user to be selected, so that the display

unit can dlsplay the user interface objects that are in the preferred language.

20



