USER | NTERFACE FOR W RELESS LI GHTI NG CONTROL REFERENCE
TO RELATED APPLI CATI ON [ 0001] The application clains
w@eeooriteget 0 U. S. Provi sional Application No. PCT/US2009/036114
61/ 033,838 that was filed on March 5, 2008. BACKGROUND
OF THE | NVENTI ON [0002] This application relates to
lighting control systens, and nore particularly to a
wireless lighting control system [0003] In a wireless
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conpl ex t asREFERINCEVED R BROMEPLIGHINRRY OF THE
| NVENTI ON A system apparatus for controlling a
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switches that control one or nore lighting | oads, has
61/03383 8¢t was fideonumdeh hoeh the system operates for a
user, a linking node connecting one or nore swtches
to one or nore lighting | oads, an unlinking node
di sconnecting one or nore switches fromthe one or
nore |ighting 3ﬁﬁ@@ connectin
one or nore SVﬂVI C&g ﬁggéForﬁ[IEIre 'f#](?li\lng | oads, °
scepe node connecting.one or e channels and
G2 TS FRafoefigh ol R 4BS esonTRb Syt et particularly
Level,ln-all connected channels to create a
to a wirgkose liglgogalonirpl sysigser desires to programthe
switching systemto neet his or her needs,
[0003] In a wireless lighting control system, such as a residential wireless lighting

control system, there may be lighting loads connected to a receiver and controllable by a
plurality of wireless switches. Linking the switches to lighting loads may be a complex task

for an average consumer.

SUMMARY OF THE INVENTION
A system apparatus for controlling a lighting environment having one or more remote
switches that control one or more lighting loads, has an active mode under which the system
operates for a user, a linking mode connecting one or more switches to one or more lighting
loads, an unlinking mode disconnecting one or more switches from the one or more lighting
loads, one or more channels connecting one or more switches to one or more lighting loads,
and a scene mode connecting one or more channels and dimming all the lighting loads to a

desired dimness level in all connected channels to create a scene.



an interface provides a relatively easy way to

customze a lighting environnent. The interface all ows
wa@2mwsarieohe flexibility to power any | oad or PCT/US2009/036114

conmbi nation of |oads with any switch or conbi nati on of

switches, allows the user to dimany | oad or

conbi nation of |loads to create specific effects (e.g

a scene) for those one or many |oads, receives input
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illustrates the channel display of Figure 2 the

simpljwherei n a

[0005] These and other features of the present invention can be best understood

from the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 schematically illustrates an example wireless switching
application including a receiver.

[0007] Figure 2 illustrates an example user interface of the receiver of Figure 1.

[0008] Figure 3a illustrates a channel display for the user interface of Figure 2.

[0009] Figure 3b illustrates the channel display of Figure 2 wherein an
incandescent load is shown.

[0010] Figure 3c illustrates the channel display of Figure 2 the wherein a
fluorescent load is shown.

[0011] Figure 4 schematically illustrates a switch linking process.
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fluorescent load is shown. [0011] Figure 4
schematically illustrates a switch |inking

w@e@erssnd 0012] Figure 5 schematically illustretBEESH09/036114
switch un-1linking process. [0013] Figure 6
schematically illustrates a scene progranmm ng process.
[0014] Figure 7 schematically illustrates a process
for using dimbuttons of the user interface of Figure

f2 g}dl‘égw] Flgglgl'gr &F%&?&ﬁgﬁﬁ% tehli shhibi bk f%; gﬁo&%?c ess

I nNg anne uttons e user 1 nter
ustra

Fi gur.
ol AL kg i By By R a&?@t&@r%&f&l@@l%?f@?ffsgce
of Figure 2. [0017] Figure 10 schemati cal
i QU atfigug Drdwawdclly histatayp oromces §0rolfSl%g din &pgeus of the
battery-less switch. [0018] Figure 11 schematically
user intetfastafdtigged. process for a press and hold of a
wirel ess battery-less switch. [0019] Figure 12

SEoESRt | CRiblne 8 kiheatatiadlBsilaspitoc @g8odeds f@ whindbbiganpelebitons of
of wreless battery-less switch. [0020] Figure 13

the usSCieMBLE 68Fo¥rdd | ustrates a process for an escape
button of the user interface of Figure 2. [0021]

FLOHEE, LoeRGRSRALaRkLN BAPREA] BRCBRNPARRS L tugns of the

|nt ning the applrcati

user in efcface of Figure 2.

[0017] Figure 10 schematically illustrates a process for a single press of a wireless
battery-less switch.

[0018] Figure 11 schematically illustrates a process for a press and hold of a
wireless battery-less switch.

[0019] Figure 12 schematically illustrates a process for a double press of wireless
battery-less switch.

[0020] Figure 13 schematically illustrates a process for an escape button of the
user interface of Figure 2.

[0021] Figure 14 schematically illustrates a process for maintaining the wireless

switching application of the system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0001] Figure 1 schematically illustrates an example wireless battery-less
switching application 10. A wireless battery-less switch 12 communicates with a receiver 14.
One wireless battery-less switch is available from Verve Living Systems under Product No.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

[0001] Figure 1 schematically illustrates an exanple
wawnooeliesss battery-1ess swi tching application 1BCT/BS2009/036114

wireless battery-less switch 12 comunicates with a

receiver 14. One wireless battery-less switch is

avai |l abl e from Verve Living Systens under Product

No. X3100. The receiver 14 is coupled to a power source

X310(3r.6}‘he31’3?ei§é?l 18K Y GIYd BY Q}!&Q&fﬁgﬁfb\éﬁghg@ %l&lti%lgléjré%d%f ower to a

channel's 18 in response to the si rom

2 durin Mactive de". inwhich a.u may utilize »
plurat} of it df in JEpuiie PR eM L EE R sNotiE 58 ATt 2 5oy mode
, an ON portion 12a and an OFF portion 12b, and when the
in whigky agtset may, uthze 3 RrograsyaedsysiFal s PRHCEEMIS thisvofgh 12 has an ON
signal, and when the OFF portion 12b is pressed the
portiogwi 2acdndsaen OF Fappr@mF 18b,ganall whem thenONheortie d@plie preased the switch
single press ON brightens a lighting |load to the | ast
sends|@VON gifnal] amesdien ahSIORH porpibe SIRbAs préaed shaswitghtdndg an OFF
| oad conpletely off, a double press ONinstantly turns

signal@ Tl egﬁﬂ%e? SxhApN, é%"éqeﬁﬁe%sgow Brigiuhl aeligﬁtﬁlﬁsloglt:od thﬁolla%t level of

instantly turns a lig | oad of f. A press an
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certain press patterns have been described above, it )

press prd hld araytnseide b dimsingeyr adriehicnm toardesireblighiingdeypd elhe switch
[ 0002] The receiver 14 comrunicates with a radio

12 mdy dqubnaytivdtéd-in) a ppocd gsessqenmudiete sicl astlireh suacctanacirssses, to
wi th programm ng input devices such as button in the

perfor 8 ptadyamMimsSfuh&tich QWRoligh Er@iH Freds Ftdrmhavé béenlRscribed above,

di scussed herei nbel ow. e RF processing nodule 2 1 is
s i r L W ms under Product No.
s YR BT Ko i

[0002] The receiver 14 communicates with a radio frequency (“RF”) processing
module 21 which interacts with programming input devices such as button in the Display 20
as is shown in Figure 2 and as will be discussed hereinbelow. The RF processing module 21
is available from Verve Living Systems under Product No. X2110. Although the example
receiver 14 has multiple channels, it is understood that a receiver may have a single channel
and may be coupled to more or less than two items. The channels 18 may be connected to a
load, such as a lighting load or a switched receptacle.

[0003] Referring now to Figure 2, a display 20 interacts with the RF processing
module 21 in a number of ways to enable a user to quickly and efficiently set up the lighting

controls and scenes in an environment (not shown) to be lit, shut off and/or dimmed as will



receiver 14 has nultiple channels, it is understood
that a receiver may have a single channel and may be
weowpliewod o nore or | ess than two itens. The cPermg1089/036114

18 may be connected to a |load, such as a lighting | oad
or a switched receptacle. [0003] Referring now to
Figure 2, a display 20 interacts with the RF
processing nodule 2 1 in a nunber of ways to enable a

be deé&?ﬁ’)@d h?reﬂtu' %iﬁl:éhqu gs&fllgl' bR thin oﬁeel'i%ﬂﬁfﬁ L&&1 'Jh &E;B%gactivated by
con ro scenes I n-an environne E own) to

t of f an%{or di med as w || be described

one %@P‘é‘*wlc esssélelﬁ MU val | y nore than one I [ ghti ng | oad
that can be activated by one or npre swt
s1MAXH aneblirstigplay 8B oy uses dntgifess ofytho B reocaﬂtjgéthat processes user
interface of the RF nodule 2 1 that processes user

inputy fptte displayt Abe diteicayinclidees 4 plteatifyaefcbutions,uddisatars and displays
plurality of buttons, indicators and displays

includime€ kheginspincliarmte!18h16] ead dictr IBaiib8loadnaditdredsr 19a-j, related press
specific load indicators 19a-j, related press buttons

button%‘]ﬁtal thitatace tcdudenl e 28N, lsge[ﬂez(ﬁlttoﬁ 4@0%6&) Sicdc &gme buttons

rel ated speci fic scene buftons 42-48, di mess control

42- 48b81((jn§1§ cg’rggpI% tto{lﬁ gér(i %ggltétge%ugtgl{l 28 {ﬂélﬁh([ %B%]Oﬁlz{%?ode%g%ator 31

d 0 he di splay 20 further includes channe
an a%?%ﬁP%VJ a link indicator 26, a two digit connector
| Elay 27 a bul b-type indicator 28, and a di mes

5] i ndRefatr e tnglg[ 06 disRisye?¢ firghop ackudes CF@I@@FP élslzlay 22,a
the user interface 20 includes a channel nane 19, each
link iwheaorel6, natve digs poseattorndisplayeddi 4 hulbgppbindicram 2@ asdie klimness
as an array, a channel display 22 (see also figures
level Bdicgdor 33nd a channel button 24 for each often channel s
18a-j. In
[0006] Referring back to Figure 2, the user interface 20 includes a channel name
19, each channel name disposed in a readily useable manner such as an array, a channel
display 22 (sce also figures 3a-c), and a channel button 24 for each of ten channels 18a-j. In
this example, channels 18a-c correspond to dining room lights, channels 18d-f correspond to
living room lights, channel 18g corresponds to a mud room entrance light, channel 18h
corresponds to an upstairs hall light, and channels 18i-j correspond to kitchen lights. Each
button 24a-j includes an adjacent indicator LED 25 to indicate a state of the channel by
flashing, or by either on or off. Multiple RCs14 could be included in an environment, such as
a house, building and or an outdoors, to facilitate control of more than ten channels in the

environment. A window 31 indicates whether the module 21 is in the “active”, “linking”, or

“unlinking” modes.



this exanple, channels 18a-c correspond to dining room
lights, channels 18d-f correspond to |iving room
wo p@btisico€hannel 18g corresponds to a nud r oonPENUSANYE36114
light, channel 18h corresponds to an upstairs hal
light, and channels 18i-j correspond to kitchen
lights. Each button 24a-j includes an adjacent
indicator LED 25 to indicate a state of the channel by
ng, ; [
i b F.l%%ﬁeb% bR AL o%&saw 2tk 3§9§Y#§algdes @ status
. r.an,out doors ac ilitate c .
mdwaﬁ% A pAEARRE PSSO B Bl T SR o %@&8& o digit
1 indicates mhethe the mpdule 2 1 is in the "actjv
display| 37, khaﬁgnay display, @ g%'t%-of W&éges[ ]@@@ﬁ] toFt‘,h@ (Fhanngh However it 18
illustrates an exanpl e display 22. The displ ay
undergtned the sther guartiviss ofidigitatconld2e: displeged. ilmgnoverarhple thhgaximum
channel is currently connected to a |oad, and a two
numbéli ¢fl dwitbhspthay mdy behalkedray a dhsplehis thirguahe idis}pla@'f22 also includes a
switches linked to the channel. However,

bulb t%‘éj% ﬁid@&@n% RafetRt Q@lghﬁﬁ’?maﬂtlé £5 el yd-begz'l r%%crﬁﬂ%ﬂcg f1B6rescent bulb

|sp ayed n one exanple the nmaxi nim nu

30 or3 ?ctaegéglélga%ﬁsoelbhgﬁ%gg 1&181c%tuFI3QQHﬁl!nn%§es g&%éti level of the
hghnw s B o G785y R LA 8 GBS e s

brlqntness indicator 34 illum nates a power |evel of

O8I ghtligyrel Padllustntse cheanal onehdisplparidal andyFigaroy e gllustrates
power to change the dimmess of the |oad. [0008] Figure

channgb twb | digtlayat2@b. dhanhgllayen22adb sphiayth@ 2mantitgt ¢ Gokel Seitches 27,
illustrates channel two display 22b. The displ ays

howevetdt i @fdctstddaethueiy edutd @fsolbendigiflayadl TaOQKPRLs 2nQWeMeat a full
it is understood that this could al so be dlsplayed

brlght-lligs% lgge‘i" Pée@ﬁg? %iqjl al§§ §2a@$or?es{glécﬁsdl s 00k HRLARSSent & I?c ng(1§§c?32 and

correspo to an | ncan es
dlsplay Zggtclopr pongs to an’ energ%l -saving bulb load 30 such as a compact fluorescent bulb

though one of ordinary skill in the art would recognize that the use of other energy saving
bulbs are appropriate for use herein.

[0009] As will be shown herein, the user has several options to use/program the
RC to achieve his or her lighting requirements. For instance, programming a lighting load
may be initiated and achieved by pressing the link button 36 as described in Figure 4,
pressing the scene button 40 as described in Figure 6, pressing the channel button 18 as
shown in Figure 8 or by holding and pressing the scene button 40 as shown in Figure 9.
Similarly, dimming can be achieved by pressing a dimming button 50, 52 as shown in Figure
7 or by pressing and holding a switch button for a period of time as is shown in Figure 11. A
load may be unlinked by pressing the unlink button 38 as described in Figure 5 or by pressing
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di splay 22b corresponds to an energy-saving bul b | oad

30 such as a conpact fluorescent bulb though one of
we@e@dnarsye skill in the art woul d recogni ze tharCT/hg2009€36114

of other energy saving bul bs are appropriate for use

herein. [0009] As will be shown herein, the user has

several options to use/programthe RC to achieve his

or her lighting requirenents. For instance,

a charg{:eﬁ Qﬁ@dﬁﬂ 8;13] £ dels&ﬁ;eidqg 'lﬂgé??? 8 T8Yc Qﬁlg‘léq]%rﬁéésaéfeadsv@% IBeé}abe used to

I eved pressing t nk button as descri

in Figure 4 I essi the scene tton 40 as descr.i.hed

turn b grphffpresor B G R w8 BE A o PO R 06 g8 TR X pressed
in Figure 8 or_by holding and pressing the scepe

and hedap showi insEigs Aot $WHtah; cgwbl@ ryessgapiinsintly. tugy sriopd dulbgen or off
be achi eved by pressing a dinm ng button 50, 52 as

as desstibavhiniiig Ai2gure 7 or by pressing and hol ding a switch
button for a period of tinme as is shown in Figure 11.
Afboaa¢ mexs befignbtem ke Prapyarpm@ss iangsct Reustiplacd khdRICE @inthe proper
38 as described in Figure 5 or by pressinga channe

mode B JiORink B rdde /RpUSSTI AeeiBodpl Baftn 81. THeheShO@! &isplay is not in
pfess of a swtch my be used to turn a load on to a

.ese evel .of . . i i . i I . . .
the roffiFEGhad ST B b (i BRAV Ll b Rt Rl i sl icon i
. Fig, 7, or a switch double press can,instantly turpn a .
iturnipil, o P oStk Pt DR SISRED feibg s g erne o uByr referring
As a first step to programm ng, a user nust place the
to thepapdanthaiidc syspmris HodBompstonewiirhe moetovdissnaynated teriadicate that
the escape button 51. If the node display is not in
the RE heinrtbgascapa mudeehé¢ esagps bathm mistlbierpgesserhioi metiirm gy, ths @etimee mode.
or active nodes) or if the disable icon is

Simildrly MAhNGlREh mBdélaRplaftigdicdtés tht st@h & fnhBe GiISdkeM Mdde, unlinking
active node by pressing the button referring to the

buttordH¢! ugmgprlé%gﬁd ﬁ)yr%{ﬁmcji sotivB mda@l ctbnstance, i f the

W ndow | um nated to iIndicate that
[0011] Figure 4 schematically illustrates a switch linking process 100, in which a

self-energizing switch 12 can be linked to a channel 18 and thereby a load via either a “user
linking mode” or an “electrician linking mode”. The user linking mode 101 is intended for
use when fewer loads or combinations of loads and lighting levels (“scenes™) are to be
programmed and the electrician linking mode 102 is intended for use when comparatively
more loads or combinations of loads are to be programmed though either process can be used
for fewer or more programming. However, the user linking mode will time out as shown in
step 103 to return to active mode while the electrician linking mode requires a user to take
action to return to active mode as shown in step 104.

[0012] To enter either programming mode, a user presses link button 36 (steps
101 and 102). The term “Linking” or the like appears in mode window 31 (see fig.2). If the
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the RCis in the escape node, the escape button nust
be pressed to return to the active node. Simlarly if

wo b@ogysvem node di splay indicates the system PGT/US20091€36114
unl i nki ng node, unlinking button 38 nust be pressed to
return to active node, etc. [0011] Figure 4
schematically illustrates a switch |inking process
100, in which a self-energizing switch 12 can be

user ﬂréﬂgse%dt @Le%sé%h[ﬁ@ Qﬁk b&@or@@@ th? %&QM eﬁtelrsofﬁlg Yl lﬁlﬂ( %o@e” (step

ser or an ectr|C|an nki ng

Lo1). ff'*&gk"ﬂ? 783 BT S gt ﬁgsqem enters the

. s ("scenegs") are to be prog ranned and
electep@etlmk&gdﬁociq {kEnd 0%b dlépqrogltiﬁ%ng pithen a&ﬂiefaaﬁl uaglethm@ﬁnnels are
conparatively nore | oads or conbinations of |oads are

selectedy abd- Py rehatmg to blwmgblsdBehidpstpr ocess can be used for
fewer or nore programm ng. However, the user I|inking

mpeta 3\ | | Usihgrehesxbmple @hobwind]l N8& taaed fi3sdeo ati®holds tHedink button
active node while the electrician |inking node

36 (pﬁtﬁﬁg' &H@@s@ﬁﬁ?&leétﬁcﬁaﬁ'ﬁ%cﬁ?tdnﬁnlftaou%?fsé‘ UBsiteR (8 'l‘O@ et seq), then
dé as "shown in step 104. [0012] To enter eit

presse% d@@&?&%ﬂ%ﬁgﬁ%ﬁa f@eérﬁ%&'ieﬂ H%Eﬁ?a?%oﬂrégﬂ?ﬁgsuﬁ%t o(ﬂm%g rgoc’rtnec%ﬁndeher.

node wi nd heuser esse
The dpdged Satalicnetpbabonns i R AE e BHET ahh B Channe
"user |inking node" (step 1016 If the link button 36
LED 8. plpesegtiutipnhel @ svaeh &stehdP?) thess dacofsueh g the pwitch 12, the
systementers the "electrician |linking node" (step
diningl@@)m chdpdelicertres ifulty @i fdrerprodedemamd pemtod|of ttinee, ehd tirrelrsturns to
are selected, all LEDs 25 relating to channels 18a-]

a prevididfphtih 3 thlSinAg hieb e AMRMed OfheChharRal id 8Rn liAk&S RN channel
presses and holds the link button 36 (putting the

18a afd/ ﬁtcg%’ra!(‘t))gb @lt&)gljggg ﬂ"l'e?%vvrép 48} verdngd thd Hlnﬂlgl'll%%ﬁl SPndaR: BShe user

mode however, the RC returns to active mode immediately after linking the switch and the
mode display shows “active”. Because the electrician mode does not time out, the user can
continue to link additional switches to the selected channels. A user may exit the electrician
mode by pressing the link button again (step 104).

[0014] In the user mode (step 106) the process is similar, except that if too much
time passes without action by the user, the RC times out (step 103) by exiting the “linking
mode” and entering “active mode.” The process 100 may be repeated to link a single switch
12 to multiple channels 18, or to link multiple switches 12 to a single or multiple channels 18.

[0015] A user also has the option in either the user (step 106) or electrician mode
(step 107), if desired, to create scenes by pressing any of scene buttons 42, 44, 46, or 48. In
the regular mode, after selecting one of the channels and three presses from switch 12 adds
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presses the channel button 24a for channel 18a that
corresponds to a dining roomchandelier. The dining
wo copiicleendel i er starts flashing ON and OFF i nPCT/US2009/036114
coordination with its Channel LED 25. Upon activation
of a swtch (step 105) three tines, such as the switch
12, the dining roomchandelier turns fully on for a
predeterm ned period of tinme, and then returns to a
vi : ! h : ‘
the soBIch Ao g et @Mt e ool Oh (AP 2R (HLTH) ot Pressing
operable to trol the power .de|iv to the dini
o chapBS A0S sudef det B DREFY b SibnBliedes St e B user an
returns to active node innediateIY after linking the
opporgigity ¢ agddh dnether shsaeelde Sh spne Avsens 109 japather gpitdtodhe channel.
the electrician node does not tinme out, the user can
Dimngueg that iseencohdowener dsl gonirelial by wha ptrsssst homheins Elguet édas will be
channel s. A user may exit the electrician node by
discuPed® sy A heerlexitk tHeudléodriciagmiode 0 pepsih@4he liflOButéin d gecond time
the user node (step 106) the process is simlar,
(step FO9EPt that if too nmuch time passes without action by
thé user, the RCtines out (step 103) by exiting the
"Tddiki ng " 1:NQ.act i ve. S C
1 ?)(ﬁﬁy blﬂggr% S ?éﬂ‘&al%ﬁ%a%{yl 1&&5‘%&@605.4 y&ltgﬁoag%lglﬁlﬁg%ﬁﬁcggs B> A user

e°r epeat € Singl e sw

mul t.i pl e ch els , or. to link . nultjpl W tches 12
pressf B PRYTR DRl (g et rmanaingnt | GofafikaaGagRs fiihe mode
~ also has the option in either the user (step 106) or
windogy d&(seedigah. Hodeser stigs 1@uplink ¢ syieh 1 2drom ¢ siegleaghannel 18 (step
scenes by pressing any of scene buttons 42, 44, 46, or
111), 418 uden stleetsraechuinac! brote, andf them psmsbascd linkedosweitadf 12 hlgree times to
channel s and three presses fromsw tch 12 addst he

unlinlste b, aMtudeehadhed te haniked sviecht fidn AGEAR: (step 11 DR the user presses a
el ectrician node (step 107) after pressing a channe

scene MR 45 Wt £ thﬂ{e Fesdel TBSvifth 12N@nR tirﬂe%%l&légg thali Egirtch from the

systemgives t user an opportunity to add ano

scene.? ﬁ leﬁelgn\%fé*lésht% RSconTed %hesevit]c'gg frSM aacr:h%%rrl]eqrorsa\/\gcteﬁeh (stte% 113), the

user presses and holds either the associated channel button or a scene button and all switches
associated with that channel or that scene are unlinked therefrom. If a user wishes to
disconnect all channels or a scenes from a switch (step 114), a user in the unlink mode simply
presses related switch 12 three times. The unlink mode after an action described above
simply times out to allow the processing module 21 to return the user interface to the active
mode.

[0017] Figure 6 schematically illustrates a scene programming process 130
corresponding to the scene button 40, scene selection buttons 42, 44, 46, 48, and dimming
buttons 50, 52. The method 130 may be performed to program a “scene” so that one of the
scene buttons 42-48 activates multiple channels of lighting at predetermined dimming levels
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D mmi ng that scene however is controlled by the

process shown in Figure 6 as will be discussed herein.
wo\2mear16exi ts the el ectrician node by pressi ngPeTES10091636114

button a second tine (step 104) [0016] Figure 5

schematically illustrates a switch un-1inking process

110. A user presses unlink button 38 (step 112) and

the term "unlinking" or the |ike appears in the node

for ea‘é’h F&Qf%ﬁ{eg 20]1}@1(1%6@? Sfcmge g?l ttord 50 G gftﬁfage\ﬁ' @Qgsl 3tli %lrﬁs'eﬂ khedt presses a

roma S|ng chann

woney ﬁeﬁe&a PO g T e te@nﬁﬁ??k of ﬁ@@mﬁm@l fu jlominated

wi shed to unljnk a switch froma scene (ste
astemiqé? (Sech&1grser2) py ek epreay 0B dhg eleeRd 4eneg bafien. t h%nchannel is
presses a switch 12 three tines to renove that switch
deseldctednint pressiee aed holfling the shaick hettont o whisk pringetl chinnel indicators
swi tches froma channel or a scene (step 113), the
are tutigdrofpreeihdratcaktdelbalods(septldgy. Thelcads asoaihed wiktatheelhannel will
button or a scene button and all sw tches associ ated

dim td/\bitf 0y dlhﬁ‘ﬁmg '&a&ﬁﬁied% gb '?@Bff%?@iﬁﬁmﬂg & Hétlchiyed fste p 144). A channel

herefrom a user mns es to di sconnect all channels
may b% dﬁe &ﬁg% gcefng g‘%}p‘;‘l eess(sr g fleé‘az%cw: Cﬁa%ré‘ttPﬂ af Qﬁlch point all

h The .unli nk 12&}& action described above h
¢ ann§ {{@Wmﬁ 28 OP HE ProURs &1 MGt Ee2 R @ to the
return the user |nterface to the active node. [0017]
previqus dereboBbragheayh tfi dmmigg hasibgsn erabed. a scene progranmi ng
process 130 corresponding to the scene button 40,
s ¢@18] sel @uodei ochabutlthan beet2addéd, thd 8C uﬂtﬂizeadi]hlrdimglﬁulttgns 50,52 to
buttons 50, 52. The nethod 130 nay be perforned to
incredRé 0 EMRe 2 PEiRAMcsSE 4 ERhnd@INAdefs coRtsponding power indicator 34 (step
142) so that the scene includes dimming as required by a user. If a user does not press
anything for a predetermined amount of time after pressing the scene button to add a channel,
then the process may time out (step 144) and the user interface 20 may return to “active
mode.”
[0019] Figure 7 schematically illustrates a process 150 for using the dim buttons
50, 52 buttons (step 152). If the user interface 20 is not in scene mode and a channel button
24 has not been pressed, then the user interface does nothing (step 154). If the user interface
20 is not in scene mode and a channel button 24 has been pressed, then dim button 50 will
decrease the brightness indicator 34 for the selected channel (step 156) by one step (several
step changes result in one bar change) and will also similarly decrease a brightness of a
lighting load coupled to the selected channel. If the user interface 20 is not in scene mode

and a channel button 24 has been pressed, the dim button 52 will increase the brightness

10



scene buttons 42-48 activates multiple channel s of

lighting at predeterm ned di mm ng | evel sfor each
w@edoeaiwos channel . Scene button 40 is activat ePCT/ES®p9/036114

131). A user then presses a scene selection button

42-48 to select a scene (step 132), at which tinme an

illumnated asterisk 45 (see Figure 2) wll appear

above the sel ected scene button. A channel is

1ndlcag(ﬁ5ﬁl| fof Lh%%ef%}ftee 5 F?n%c %teﬁnll% 8?% ghoge oé gbgv&glaﬁﬁf gg%s]tc@ghlt in one

mhlc ol nt ndi cat are t

nd| esel ectio The

bar C%%%)c? v?n?Sthfli%s g’ﬁ‘%ﬁ‘ine ‘1)1‘]3 Z!ﬁgﬁ%"ﬁ% C‘?“Ple&i BnipRgelected
IS enabled or go.to off if dimring is pot enable

channels ¢ 1§ gherupgy mte/r\faeﬁ AhiRecenfeiotre aa@a@ga&nsl barebesp éﬁéct%tﬂé@ the dim
135) by pressing the related channel button at which

buttorpaitn 62 atill iedreasaeir deerdiscahobrgingds of that chaonel (veithap tHe3@pne (steps
if no dimmng is programred or ranp up to the previous

160, l6ey.af a aferliobghdtipess ahfthihignotr agrddarihmed amoamd efdime after pressing
[0018] Once a channel has been added, the RC utili zes

one of tHEAiROLRENE B0S 52 ({)step'5 251)0 tHeAGhEBRR Q' mILHHRANR (Sep 163) and the
brightness of a channel ‘and its correspondi ng power

user 1@9&5&6%00&53;?’6&1%&(?‘)&1%@%0%8 ~that the scene includes

y a user. |If a user does not

pr anyt.hi ng det.erni ned anoun
DIGEDI o hics 1pheSeBhl BHRGHOr S rEodn | 2 dihe et thane
t he process may time out (step 144) and the user
buttonsrd4ariacl aplonlpdypa staipngado(steack’ily s gheven n Fapig)a channel button
Figure 7 schematically illustrates a process 150 for
linkeduteithgt Hulteisdiressédisridoingd 8@, indizatbr28 onld tqepietp thdather bdlb type. If a
the user interface 20 is not in scene node and a
user debigdyngltuWnt Ap 1o¥ds Miaked Rt a E1R@AC] t%§ 9€9), thdeHanhldusLlis pressed

interface does nothing (step 154 I'f the user
o a5 A0 S bR 104 DR LR o e

loads associated with a channel (step 173), a user presses the channel button to turn off all
lighting loads associated with the channel

[0021] If a user desires to dim the lighting loads associated with a channel (step
174), a user presses channel button and then uses the buttons 50, 52 to either dim the channel
up or down by one step increments. After any of the actions in steps 171-174, the RC will
time out and return to active mode..

[0022] Figure 9 shows a way 180 to utilize the scene buttons 42-48. If a user
desires to turn a scene on, the user presses any of scene button 42-48 and the related channels
will turn on at the set levels of brightness. If any of the scene lights were already on, they
will change to the current scene setting levels of brightness. If it is desired to turn a scene
off, similarly, a press of the appropriate scene button will turn the scene off.

11



decrease the brightness indicator 34 for the sel ected
channel (step 156) by one step (several step changes

wo e®aliti6deqr one bar change) and will al so sim | BCT/¥S2009/036114
decrease a brightness of a lighting | oad coupled to
the selected channel. If the user interface 20 is not
in scene node and a channel button 24 has been
pressed the dimbutton 52 will increase the

EG@L”GS}% {ﬁ%& %t% sél%nfa%alw"ﬁhfsﬁht%cé %Q%Qﬁg@%aafs%e&ﬂize the

y One step everal st'ep changes result

ar cha d £ bri ght ness of
battery fisn SATAF SaBOE o bome Nl Yo BECETRCH By 3, B e pross.a
user interface is in scene node, and a channel _has
press gadb Roldep dpvllg Prashemndin IR fATiar sRgUuCHEes apgl qomphinations, as one of
i ncrease or decrease the brightness of the channe
ordinagy t $kiilh inhéhes eeneopidt eqdily 6ppreesR). nay be ussed tdoeshigwst a user’s
press anything for a predeterm ned anount of tine
requirafegs. pressi ng one of the dimbuttons 50, 52 (step
152), then the process may tinme out (step 163) and the

UWM! nt erifaeq O%@lo%lﬁo&zechH stri@le Redsky SreMB@epreted @? 2Bhtroller 21

Figure 8 schematically illustrates a process 170
(see %132%608 Sf%@lg%hﬁspg‘g%\gf 5’h 1% zi‘s ?E‘@:We%fto Lt’l#%ﬁa%ﬁ&s ifiked to the

swite o Bkt 3 FinngBggf ?qbe'sg’%%r @flﬁ@?naﬁﬁg%sh% e prgp the last

user desires to turn on the loads linked to a_channe
progrymmgg lavebpf bripkinessanlfidhe load tvers ansanst digayaefl, tiowill fygn dpstantly on.
the linked loads to their previous brightness |evel.
Simildrty, af aisiegledesisrafswichtldrin rafefvetl he tiroabls classelsilmked to the switch
with a channel (step 173), a user presses the channel

OFF (Bt¢bt10D), tige EHahRcl9hid tlelasddcgiidd I ?tin@d&ﬁis%ﬁ@@l@ﬁe@tcﬁﬂ Wthdlload was
the channel [0021] If a user desires to dimthe

prev1dds§rrt¥1hlﬂ%dl R348 @R 8GhaL 6ff Wi th a channel (step 174), a

us presses channel button and then uses the buttons

5?002%? t O htep ?erferq{ng] ttoh[*elgCIPE anrerlethod of utilizing switch single press is

shown 200. If a switch is linked to a channel and a user desires the lighting levels to be
higher (step 201), a switch is pressed and held ON, the channel will dim up at one rate (step
201) from its existing state. The switch is held until the desired degree of dimming is
achieved. If a switch is linked to a channel(s), and the switch is pressed and held OFF, then
all linked channels to the switch are dimmed down at one rate (step 202) from their previous
existing state. If the channel is dimmed down to an OFF state, a minimum level of brightness
is used as a default position for the channel when it is turned on (step 206).

[0026] Referring now to Figure 12, a method 210 of utilizing a double press for
controlling the channels 18 and scenes 42-48 is shown. If a switch 12 is double pressed ON
and the switch is linked to a channel or a scene, the channel or scene will be moved to full

12



up or down by one step increnments. After any of the
actions in steps 171-174, the RCw Il tinme out and

WO edonmed® active node.. [0022] Figure 9 showsPEI/wez009/036114
180 to utilize the scene buttons 42-48. If a user
desires to turn a scene on, the user presses any of
scene button 42-48 and the related channels wll turn
on at the set Ievels of brightness. If any of the

powerin§taft n’% Lahbs a et T ﬁhg%@%@’teﬁ i %)]E hqgl)ful‘%{/ lie ﬁ!%%g letp‘?esrs h?OFF the

curre scene eve Nness.

linked TR pi s el R Mfenn ¥ one X dné fg%lsﬁﬂgeds n°<fstep 32

ObWB&OO % Fi gures 10-12 schematically jl]lustrate a
AR DL ROV 6 FiZHES tlHe 2 £P¢AEE YOOdes B UnfGseqngialdy a do-over
swtch 12 along with the RCin the |ighting system
modegisgshowa. slifil escppebstiomSpwssigmd ihotadseda thbosyistesn enters into the
press, and a triple (or other sequences and
disable anddentticbnxitiag «dpeinkdngosidtls@riyiadk imolde i(seetiig. 4) tunlinking mode
woul d readily appreciate) may be used to achieve a

(see F‘t@ej) Sche it e Ms -6)] Q0AMmikE aaes Ll FhoWs, aﬁl‘avi’eﬁl\édntgca!ﬁy other

S|ng e presses are |nterpreted by controller

1nput @en&%g ’mtltrﬁ aC% nzz): (gt%*; EL %ﬁitsreﬁ{r% é&”st(\gM g{][ We if %?eeés\éeﬁ)% button
is pregpi)alseéq%gac ha s{‘eﬁls ?% n?fg?e%ﬂlﬁl gqagiz;%tgg qlpéi\lrﬂgp el n(()}de ist e receiver of

htness. If the load was on and dinmed, it wl|l
the R€ uw ispblsd and e BE. dogp apY agtiop, anyfswatchjstmals reeebuesl s providing a
switch 12 is received to turn the channels |inked to
radio tdvkowvibt sHect@FPaspst Emadif@hgnct hebahapoddrsncdroh thidoads. A user may
associated lighting | oads are turned off. If the | oad

start OVRSifRicCHbDUS btk iEPRIsedi d sebbrd tirdé P ek td &ti@k imode0025]
Further referring to Fig. 11, a nmethod of utilizing
SYWd2%h S'ﬂ@lllcﬁlgﬁraeﬁr%férfed embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would come

within the scope of this invention. For that reason, the following claims should be studied to

determine the true scope and content of this invention.
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shown 200. If a switch is linked to a channel and a
user desires the lighting levels to be higher (step
wQemy/11moewi tch is pressed and held ON, the cheerek2009/036114

will dimup at one rate (step 201) fromits existing

state. The swtch is held until the desired degree of

dimmng is achieved. If a switch is linked to a

channel (s), and the switch is pressed and held OFF

then all |inked channel s j0,fpjg swtch are di nmed down

at one rate (step 202) fromtheir previous existing
vaﬂStﬂéﬁ' I.f the channel is dinmmed down to an OFF state,

& Hpﬁﬁ%1level of brightness is used as a default

position for the channel when it is turned on (step

206). [0026] Referring now to Figure 12, a nethod 210

of utilizing a double press for controlling the
1. channptasatds femdorssines a4RehBgi envaloomant hiviag owet @hmoge remote

is double pressed ON and the switch is linked to a
switcleRalebntesl ode HE /Ides lighmgdbaiknalid gipagten@myrisinghe noved

to full power instantly w thout any ranping up (step 2

1 l)li-nk@g'ﬂlcl)d%r doﬁnedtﬁlgt R Hombt SwRERS S0 ksid ORhEor hBR 1|1gh'%§ oads,
channel’'s and scenes are turned off instantly w thout

B O R LR AR LT3 TS LB PN e hin

node) is shown. If the escape button 54 (see fig. 4)
is pressed, the systementers into the disable node
thereby exiting any linking or electricians node (see
Fioae ouinorqueflanpis Aefneste Pree AP, swaichesioaie aipeace élgh@ng loads,
Fig. 6), or dimmng nodes (see Fig. 7), and refusing

each s/ clomherddlivputsa fevehof peverdercacnsad lighen?Dad sbspiakdi6yith said
and returning to active node if the escape button is

one oPfmBES@En@ISaeond time (steps 238). A second feature of
the disable node is the receiver of the RC is disabl ed

ag%c&{%emgz& %%%ctn%taoc}%gérl rﬁ&eac‘ﬂ){nrfe‘{\g ﬁtﬁpﬁjlﬁirﬁ’lﬂ ls%drl%gﬂﬁ;hg €Shds to a

thus providing a t ockout for safety reaso
desirewl}leesrs] QeFin' all cbo%lngcqe([) cehrafn%élrsr?odcr%a etahsgerle(.)ads - A user

loads

2. Said apparatus of Claim 1 wherein said apparatus further comprises;
an escape mode to allow a user to escape from using any of said linking, unlinking or
scene modes such that said apparatus returns to a state existing before a user entered into any

of said linking, unlinking or scene modes.
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start over if the disable button is pressed a second

time to return to active node. [0028] Although a
wee@barwed enbodi ment of this invention has beRer/US2009/036114

di scl osed, a worker of ordinary skill in this art

woul d recogni ze that certain nodifications would cone

within the scope of this invention. For that reason,

the followi ng clainms should be studied to determ ne

3. V\Egldtarpg al rre a@ﬂldl &Jﬁ&reﬁﬂtalcp%)g Pirsy ﬁ?ﬁ%@@g\g&ﬁ c Al V5

ratus ‘ling a

htin nnent vin ne or_ nore :
cHoBofn DR vk Brutordiete FAcs sEMPsE i gug gr more
paratus conprising; a |inking. node connecting one or
dlsplawwéo‘mgt WhetECE gpid ANy In@oky ha@m [agherggnkehés @ wyjtch and a
unl i nki ng node di sconnecti ng one or nore SMAtCheS from
repressafation o€ aoleveroofedilingsit phepitl @adr roere leghtingrleadshemnedted in said
connecting one or nore switches to one or nore
channki.ghti ng | oads, each said channel delivering a |evel
of power to each said |ighting | oad associated with
said one or nore channels and, a scene node connecti ng
one or nore channels and dinmng said |ighting | oads

4. ¢ gaﬁ a%ﬁ?tja{ﬁ%f %ilﬂﬁlfa?g(hér%}ﬁe%ld &eaclr ntlocrg ﬁﬁ??&%ﬁ%ﬁﬂﬁ&%gﬂl%h§es

appar a

erein said par tus_.further col n esca
%d@pfeaerﬁ?t ? oA Pr AR ST SR Qs lgpds and o
l'i nki ng, unllnkln or scene nodes such that said
represgpiglemeu® & ypaphlichtingdoags atithinsdid chagebef ore a user
entered into any

5. Said apparatus of Claim 1 wherein said linking mode further comprises;
an electricians mode wherein a user may program a plurality of switches to a scene or

to a channel before returning to said active mode.

6. Said apparatus of Claim 1 wherein said linking mode further comprises;

a timer for returning to active mode if a user does not act in a certain amount of time.
7. Said apparatus of Claim 1 wherein said channel further comprises;

an input for turning said lighting loads on or off and for connecting or disconnecting

said lighting loads from said channel.
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of said linking, unlinking or scene nodes.3. Said
apparatus of Claim1l wherein said apparatus further
weowpnises; One or nore di splays, each displ ayPCEUS10091¢36114
to said a channel, said one or nore displays show ng
whet her said one or nore lighting |oads are |linked to
a swtch and a representation of a |evel of dimess of
said one or nore lighting | oads connected in said
c [ Wk sd one
8. ggﬂn&émgisp?%ﬂg?ﬁfgﬂé?h%%ﬁ%%P§%§lﬂ&ﬁfepreggnP§$%on of
associ ate id _one .
e Bt Bh ST B S 2P etRd eyl Fom said
Ioads wi thin said channel. 5. Said apparatus of C aim
channgl. wherei n sai d |inking node further conprises; an
el ectricians node wherein a user may program a
plurality of switches to a scene or to a channe
before returning to said active node. 6. Said
9. apparappuatsiof Clamn dhwdedr @idciand ihpus Kirigr oodprifass t her
conprises; atinmer for returning to active node if a
ua%ecoqia%uaﬁtfo%tmbmaeng &fid @lllaﬁm@lniﬁﬂﬁttto Rbnddcn® chaﬁneﬁalactcene
apparatus of Claim1 wherein said channel further
conprises; an input for turning said |ighting | oads on
or of f and for connecting or disconnecting sai d
htin nisaid channel aid a ar atus of
10. Ci F APFA W%Pg‘a Wél%ei’ibiﬁi FPRaFRE “FﬁF‘i‘i?é’? Sﬁpri ses;
a first pattern for mani pul ati ng said i nput to connect
a SEEDINBULS (onBeFting e S oIS hAapRdls t op&aiedoagipeir @ft tgsdisconnect
of Caim7 wherein said channel input further
one ocionyerdhamssls from each other.

11.  The apparatus of claim 1 wherein said apparatus further comprises:
dimming inputs that dim or brighten a lighting load or a plurality of lighting loads or

programming a load or plurality of loads in the scene or active modes.

12.  The apparatus of claim 1 wherein said apparatus further comprises:
said remote switches having a first pattern of use turning lighting loads associated
with said switches on to a previously set level of brightness or off and a second pattern of use

dimming or brightening lighting loads associated therewith.

13.  The apparatus of claim 12 wherein said remote switches further comprises:

A third pattern of use turning said lighting loads instantly on to full power.
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a second pattern for mani pul ating said channel input

to connect a channel to a scene. 10. The apparatus of
webk@pmibosher ei n sai d apparatus further conpriBEBUS2009/036114

Scene i nputs connecting one or nore channels to

operate together or to di sconnect one or nore channels

fromeach other. 11. The apparatus of claim1l wherein

sai d apparatus further conprises: di mm ng inputs t hat

14, d WEQF%JP&PQ B QRin?1 WhaRA 0q h}%ﬁgatfﬁ fu‘?th&l nl"f}lrisTe

oads or progrann1 ura ty of

in the ,scene or ar a
oPHE ahrs “AEFENG sBigeRS B%EPQ{?%&@S#&W&P TRORBRTLEGUR when in
said remote switches having.a first pattern of use
said liplingimese fpyhinking s3ie awdchiosplighiingdoagi t h sai d swit ches
on to a previously set |evel of brightness or off and
a second pattern of use diming or brightening
lighting | oads associated therewith. 13. The apparatus
15. ofThehppanathofdiginel headidsdi apiagateyiurbbesonipristher
conprises: Athird pattern of use turning said

| iAGh4dtiNG thQRAShdeP SHAH §a¥d Odte shitchesPAWRIsed f chﬁFol one or more
apparatus of claim 1 wherein said apparatus further

r te swtches, said
smdh%ﬁ&ﬁ%kﬁ&é g%@%ﬁgb Pgﬁ%ﬁh}?%gﬁgof use when in said
I i nki ng node for Ilnklng said switch to a lighting
| oad. 15. The apparatus of claim1l wherein said
apparatus further conprises: An active node under
16 V\EE@ APRAERES pheteine | swheiches pmparpdedurtbeicemmbes:one or
nore said lighting | oads within a channel or within a
saeloekout 6o fiivecrappit attree ofodel fiom filctabvengithersby greventing any
apparatus further conprises;
switches from activating any loads whereby accidents may be minimized if providing

maintenance to said loads attached to said system.
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a | ockout to prevent said active node from functioning
t hereby preventing any switches from activating any
wo cdai1vber eby accidents may be mnimzed if ppOwUsiongo036114
mai nt enance to said | oads attached to said system 17.
A nmethod for controlling a lighting environnment having
one or nore renote switches that control one or nore
l'ighting |oads, said method conprising; |inking one or
r .
17. n%a gﬁﬁg g?c,l{) @dc Iﬁa%t Iﬁln g‘% ltlglgﬁ'% ne%@go?tﬁhﬁ%}t gigfmg ﬁ%lgﬁf olré %?ﬁdtg' Qwitches
a_chann n ower .t.0 said one or
that i off B BPRG 4t RE T HREPRRE R Peror e <o o
channels, dimmng said lighting | pads assocj ated w.th
< ATEINGI9RA AT ichretods W'SgCh&? fhwidoncRranore dicktingioady
scene. 18. The nethod of claim 17 for controlling a
| egpatiating emd Pnoonmate lighting dpadnevitbra ¢hanecl femdstizering power to said
switches that control one or nore lighting | oads, said
one onm@biedibhtivg tdwds, conpri sing; unlinking one or nore
swtches fromsaid one or nore |lighting | oads or

cRaneelisy b5 Q8P Ao GeIRhaMRW, d a user desire to
reconfigure a relatlonshlp bet ween said sw tches and

mﬁiéqu%llﬂ#gsgﬁaci g %arggc%s eflsg 012-1|EF<2 v&)ﬁtsgﬁfjch%tmé“lg % End%;qed dimness level

conpri ses
node under mhlch said renote SMAtCheS are used to
to cregl ASFYIC- one or more said lighting |oads within a
channel or within a scene.20. The nethod of claim 17,
said nethod further conprising; Turning on said one or
nore | oads by pressing a switch using a first pattern
18. aJhomab@tof claim 17 for controlling a lighting environment having one or more

remote switches that control one or more lighting loads, said method further comprising;
unlinking one or more switches from said one or more lighting loads or channels from
a scene should a user desire to reconfigure a relationship between said switches and said

lighting loads.
19. The method of claim 17 wherein said apparatus further comprises:

An active mode under which said remote switches are used to control one or more

said lighting loads within a channel or within a scene.
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with said |oads to a preset |evel of di mess, Changing

a dimess | evel of said one or nore | oads by pressing
w@a00d/1sm0é ch using a second pattern until a deBCT/E82009/036114

| evel of dimmess is achieved, and Turning said one or

nore | oads conpletely on or off instantaneously by

pressing said lighting load using a third pattern. 21.

The nmet hod of claim 17, said nethod further

20. C?ﬂ@&ﬁe%ﬂda%fc%gﬁgi 0d ekl dikuRer ddMpkRINNG or creating
of a scene, an @ e

turning to a state existing before

entering into any of sai i nki.n unl.i nki ng.o )
orugiinaan 5 BaRaY mote Ry ERHE by it HEr AR pyttprn associated
.. method further conprising Displaying a nunber of
with s loadide agquessticyeled dinpesSa | oad,  Di splaying a type of
|l oad utilized in said channel, and D splaying a
diGimegng khaelmmhessflewdiod seidamaeir more loads by pressing said switch using a

second pattern until a desired level of dimness is achieved, and
Turning said one or more loads completely on or off instantancously by pressing said

lighting load using a third pattern.

21. The method of claim 17, said method further comprising;
Stopping a linking, unlinking or creating of a scene, and
Returning to a state existing before entering into any of said linking, unlinking or

creating a scene.

22. The method of claim 17, said method further comprising
Displaying a number of switches associated with a load,
Displaying a type of load utilized in said channel, and

Displaying a dimness level of said channel.
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