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15 months, a house is warmed to 72 degrees automatically at 6:00 a.m. when the family awakes,
cools to 60 degrees during the day while the family is at work and at school, re-warms to 72
degrees at 4:00 p.m. and then cools a final time to 60 degrees after 11:00 p.m., while the
family is sleeping. Such a schedule of lower temperatures during off-peak hours saves

energy costs.

20 A sched_qle p“f“_sgﬂt"pva‘ck temperatures is one example of a control algorithm that can be
used by the comfort controller.. Of course, such control algorithms will be different for
different climates. The control algorithms also vary based on personal preferences. Some

people like their homes warmer in the winter than other people do.

Programmable comfort controllers have been troublesome in the past because users

25  often do not understand how to correctly program the controllers. For people whose first
language is not English, or for people travelling to a foreign country and staying in a hotel or

other housing, programming comfort controllers can be even more difficult because the

buttons, controls, and displays on the controllers are usually labeled with English words.

What is needed in the art is a user interface for a thermostat in which the temperature

30  schedule is more easily programmed. To make the programming easier, users should be able
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systemfor a thermal confort controller, in accordance with the presgnt
i nvent i gypnirols, labels, etc. that are presented to the user on the display unit are in the user’s

15 preferred language. In one embodiment, when the comfort controller is first powered-up
after installation, the user may be asked to select the preferred language and then the user
interface objects may be loaded. In some embodiments, the user interface objects are loaded
from the Internet. Control algorithms may also be loaded so that the user can choose from

one that is suited for the user’s climate and personal preferences.
20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a user interface system for a thermal comfort

controller, in accordance with the present invention.

Figure 2 is a perspective view of the user interface system in an embodiment with a

stylus, in accordance with the present invention.



Figure 2 is a perspective view of the user interface systemin an

enbodi nent with a stylus, in accordance with the present invention. 2 WO
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THE | NVENTI ON The present invention is a nultiple. |anguage user interface
systemfor a thernostat or 5 other confort controller. Throughout the
drawi ngs, an attenpt has been nmade to | abel corresponding elenents with
the sane reference nunbers. The reference nunbers include: Reference
Nunber Descri pt iDRTAJDEDEDESGRIPTHONSOFRREFERREIWEMBORIMENESt 300 Menory
400 User Interface Object(s) 500 Control Algorithnm(s) 600 Initial
Interface Cbject(s) 700 Stylus 80! | Heat i ng/ Cool i ng Devi ces,
Thernostat, etc. 905 Additionap%%gﬁ&wgiéb& her Data 915 %uttons 920
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corresponding elements with the same reference numbers. The reference numbers include:

Reference Number | Description

100 Central Processing Unit
200 Display Unit

300 Memory

400 User Interface Object(s)
500 Control Algorithm(s)
600 Initial Interface Object(s)
700 Stylus

800 Conduits to Heating/Cooling Devices, Thermostat, etc.
905 Additional Controls

910 Other Data

915 Buttons

920 Labels

950~ ~ "™ | Network Interface

Referring to the drawings, Figure 1 is a block diagram of one embodiment of the user

interface system for a comfort controller. The user interface system includes a central

10  processing unit 100. This central processing unit 100 is coupled to a display unit 200, a
network interface 950, and a memory 300. The display unit 200 has a touch-sensitive screen
which allows the user to input data without the need for a keyboard or mouse. The memory

300 can store one or more user interface objects 400 and one or more control algorithms 500.

In some embodiments, the memory 300 can also store one or more initial interface objects

15 600. The user interface system also has conduits 800 to the heating/cooling devices or
thermostats thereof so that user interface system can communicate with the thermostat or

other comfort controller.

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

configuration provides for very flexible graphical display of information along with a very
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15  integral element of the thermostat wall unit. The display unit 200 of the user interface system

displays the graphical representation of the set-point temperature schedule. These graphical
representations are presented as a graph in which one axis denotes time and the other axis
denotes temperatures. The graph is labeled 920. Other data 910 is also displayed, including
the time and temperature. Of course, other data could also be displayed, such as the current

20  date, day of the week, indoor and/or outdoor relative humidity, etc.

" The display tinit 200" can also be configured with additional controls 905, which
could, for 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.
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choose a preferred language. Once the preferred language is chosen, the proper user interface

objects 400 are then downloaded. In another embodiment, the comfort controller can be
connected via the network interface 950 to a PDA, laptop computer, or similar device carried
by the comfort controller installer. The installer’s PDA or computer can have libraries of
20  control algorithms, initial interface objects, and user interface objects accessible from
memory which can be transferred by a cable, infra-red port, 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 intefface

objects 400 in memory 300.

Likewise, some embodiments are shipped with control algorithms 500 already stored
30 inmemory. 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.

5



initial interface objects 600 via the network interface 950. For exanple,
the confort controller could retrieve the initial interface objects 600
froma webopzagsson the Internet. O the confort control | RET/FSOIEGT K
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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.



Java, and Visual Basic. 5 There are many-ways in which the user interface
systemcan work with the thermal confort controller. The user interface
syst em wwo d2/gessbabl y be integrated into a thernmal conf oPCTWSMII612 Syst em
and installed on a wall nuch Iike current programuabl e thernostats.

However, if the user interface systemis configured on a hand-held PDA, the
user - i NWbatfigelgimedisl d communi cate with the thermal confort controller via
the PDA's infra-red sensor. O, 10 the PDA could be synchronized with a

per sondl. compuseintarfece dystepefos o padgranmpble epmdart bohtrallet, dohmriaimgs opr i at e
instructions to the thermal confort controller. O, the PDA could use a

cel | ul ar/ngblég eohone feature to tel ephone the controller (i.e

t her mot & PSR ugh nputer, etc.) to exchange pertinent and rel evant
data. Fromthe foregoing detailed description, it will be evident that
there al@emoRlusHdable ®ff stoting b Bagashe L@ekanteaﬂab@alsg chdri teabi G:fd donns] alfzotithen,
present invention which come within the _province of those skilled in the
art 5 Howeverthe memogy ropndertiiedhe privrabpiocess@lg Ui i ati ons not  departing from
the spirit of the invention be considered as within the scope thereof. 6 WO
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obj ect s that are in the preferred | anguage.

2. The user interface system of claim 1, further comprising a network interface for

connecting to a network, the network interface coupled to the ceniral 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.



2. The user inter"faee’ systemof ' claiml1, further conprising a network
interface for connecting to a network, the network interface coupled to

t he cent vad opusssessi ng unit. 15 3. The user interface sysPemusél/mbzmi m 1,
further conprising at least one initial interface object, stored in the
menory, the initial interface objects used by the | anguage selector in
allowing the preferred | anguage to be selected. 4. The user interface
system of claim2, wherein the network interface connects the user 20
interfagce SypiLMel Snbifcd %Stsf'e'h{‘%f claim 28 REhelSif Mthé BE@&JrﬁCi?teﬁX&t E3nRbts th@iy5ar2.
wherein the network 1 nterface connects the user Interface systemto a

t el ephdnterfaet systekn to/a SOulR el §Bohy BEMWddS01/ 50672 6. The user interface
system of claim2, wherein the network interface connects the user
interface systemto a cellular tel ephony network. 5 7. The user, interface
_system of claim?2, wherein the network interface uses infra-red coupling
to connect the user interface systemto the network. 8. The user interface
syssempf ClBidTuser WREF0b sykiem BLICHINK2] Whefelin@ite usHork ddicofald e it red
coupling to connect the user interface systemto the network. 10 9. A

net hod doupligg cponnedt tlep user Hesrfage SYvHem e thedwverll | er with a user interface
system having a central processing unit, a nenory capable of storing at

| east one user interface object and at |east one control algorithm a
display unit with a touch-sensitive screen for graphically displaying the
user interface objects and for allowng a user to programthe control

al gori thns, Tk wetimerfmegysgn ofelantd)whehdic theaddtwogk iatepfaeé esasaadib dreguagy of
a user to he selected so that .the dis Lay uniﬁ? can 'display the- user

i nt er f £O8P W?‘ﬁéll‘e‘é%eélmﬁfatcﬁéyﬁ?@ftghe WKguage, wherein the nenory,
t he | anguage sel ector and the display unit are coupled to the central
pragessing unit, the method conprising:

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.



| oading at | east one initial interface object into the nenory, for use by
the | anguage selector; 20 displaying the initial interface objects to
request tweoussssito choose a | anguage; sel ecting a preferpenvbarngerge Wt h
t he | anguage selector; and | oading at | east one user interface object into
the nenory, for use by the display unit in displaying user interface

obj ect sl® hat The angthpd Her pregrapming |2 Higtraalk comfpringoptrpligs fronpeininsss fuder 2
10. The h . ] - . troller fromclaim?9,
further?® %%D#ﬂé%%gfﬁgggﬁﬁgég@ﬁﬁ%ggﬁﬁgﬁ%nggne&%%ng gorithminto the nmenory.
11. The method for programmng a thermal confort controller fromclaim?9,
wherein the step 5 of loading at least one initial interface object is
initiated when the thermal confort controller is first powered-up after

being ipstalled. 12. .The nethad far progr i n t her .canfort.

control t'er fﬁﬁﬁl&ﬁ%ﬁﬁ fRrPTOGRBINIPS a?‘??ﬁ%f%&%“ﬁ%%&ﬁ’ﬁa&& Wg‘ﬁrgl-rh@g ptep

I nt &r f ag@osith 6t lehdtielitRialBRG be 36f8E R Ritald WiinSthd YhermbP cdmfort¥bntroller is
interactive display unit, conprising: a central processing unit; a nmenory
capabl efinsf pasvayed-np afier pesssinsialed.user i nterface object and at |east one
control algorithm the nenory 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 programthe control algorithns; and a | anguage

sel ect or2. whi Tl @akihowsorgprpgraieiing d themgleggefottfcoatrolé@ frdn claém Sgivletettthe Step

that the display wunit can display the user interface objects that are in
the pr c9fdpading ptdﬁ@ﬁgageel_aseg pnterface object into the memory accesses the Internet.
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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 d1sp1a§1the user interface obj ects that are in the preferred language.
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