W RELESS SW TCHI NG APPLI CATI ONS BACKGROUND OF THE

| NVENTI ON [ 0001] The application clainms priority to
wWoR@9/0R766/i si onal Application No. 60/ 954, 007 wiTOS2008070699

filed on August 5, 2007. [0002] This application

relates to wireless sw tching concepts, and nore

specifically to applications for wireless swtches

that are also self-energizing. [0003] Roons such as

kitchens often contain many enclosures such as

cabi net s, dg@ Ei S§g§ﬁ2f2¥ﬁ?ﬁ%Aﬁﬁﬁg d to store

a variety of se enc osures utilize
l'ighting, but turnlng such lighting ON and OFF can
require manual Iy actuating a switch in addition to
accessing the encl osure. SUMVARY OF THE | NVENTI ON
[0004] A wi r eBALKGREHINROEJHE INVINTHAYN an

encl osure containing a lighting |oad. The encl osure
[991h pdltel applidatios ehviabl pricrityade ebsS.arovisipad @fpplibgion No.
encl osure, and the panel has a closed position and at

60/954,08R&hicBRRsTRENoPABLEIt GN2007e system al so incl udes a
sel f-energizing swtch that is actuated to transmt a

}tfuobﬁj €S Sy fcat%ﬁ ﬁleﬂ&vt%n{?ﬂéleﬁfsv&tlaﬁl %‘ﬁl: é;téj Rl rhd@ Wpecifically

he ¢l osed |on A receiver is op

to apphca%{o%c (I)rvv%lr e%s Ees tﬂz?t ar %h(g Isqu%llhe?gi%u%go a power supply
I'n response e SI g rom f - ener gl Zi ng

fO\“IOS] " Rooms such as kitchens often contain many enclosures such as cabinets,

drawers, and pantries that are used to store a variety of items. Some of these enclosures utilize

lighting, but turning such lighting ON and OFF can require manually actuating a switch in

addition to accessing the enclosure.

SUMMARY OF THE INVENTION

[0004] A wireless lighting system includes an enclosure containing a lighting load.
The enclosure has a panel that is movable to access an inside of the enclosure, and the panel has
a closed position and at least one open position. The system also includes a self-energizing
switch that is actuated to transmit a wireless signal by a movement of the panel to or from the
closed position. A receiver is operable to selectively couple the lighting load to a power supply
in response to the signal from the self-energizing switch.

[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.



[ 0005] These and other features of the present

i nvention can be best understood fromthe foll ow ng
wap@eioti7eat i on and drawi ngs, the follow ng of RIT/TR2008070699

a brief description. BRIEF DESCRI PTI ON OF THE DRAW NGS

[0006] Figure 1 schematically illustrates an exanpl e
W reless switching application. [0007] Figure la
schematically illustrates an expl oded drawi ng of a

sel f-energi zing switch of Figure 1. [0008] Figure 2

schemati cal piyjok SSERIFPFIGN DT gnb%ciér sl ess

svmtchlng applrcations in a Kitc Flgure 3a

aII | ustr irst view of a .
E@Bg %qrg)iﬁéﬂwﬁb:éﬂ% aqu@ﬁtes flbﬁf@}p?‘?wgﬁ}eés %tcshmg application.
scherratl cally illustrates a second view of th
K071 endrigiire i lagrchemegecaliiitesirags an W@eéaira\m@ma self-energizing
Figure 4a schematically illustrates a first view of a
switch afddgmd 1sel f - ener gi zi ng hi nge switch. [0012] Figure 4b
schematically illustrates a second view of the
FOBOBY endrigirg 2nghdthatiall $ MdsahteOh plir@uly &f dareldsOOdiddhing applications
Figure 5a schematically illustrates a drawer switch of
inakitdiegure 2 in a closed position.

[0009] Figure 3a schematically illustrates a first view of a first self-energizing hinge
switch.

[0010] Figure 3b schematically illustrates a second view of the self-energizing hinge
switch of Figure 3a.

[0011] Figure 4a schematically illustrates a first view of a second self-energizing
hinge switch.

[0012] Figure 4b schematically illustrates a second view of the self-energizing hinge
switch of Figure 4a.

[0013] Figure 5a schematically illustrates a drawer switch of Figure 2 in a closed
position.

[0014] Figure 5b schematically illustrates the drawer switch of Figure 2 in an open

position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0015] Figure 1 schematically illustrates an example wireless switching application

10. A self-energizing switch 12 is operable to communicate wirelessly with a programmable
2



[0014] Figure 5b schematically illustrates the drawer
swtch of Figure 2 in an open position. DETAILED
WOEBORPId ON OF THE PREFERRED EMBODI MENT [ 0015pCTHUSRINE070699

1 schematically illustrates an exanple wreless

switching application 10. A self-energizing switch 12

is operable to communicate wirelessly with a

progr ammabl erecei ver 14. In one exanple the wrel ess

comuni cation occurs through radio frequency ("RF")
receiveléliégqgloﬁ e&in Q%wir@ﬁgqgonﬁlﬁg 18%?(91 SRRy hggcﬁg\”ﬁ%gué?lfcy (“RF”)

ure 1| a, tﬁe swic es an energ arvester

. 1 nd a.transmtter 15 erable to transmit a . .

signals. % S P o o B i et BV, 4o el  ncludes an
to harvest energy froman external source, such as a

energy harveyar A3 tandtd Hgntmiges hp taprrably tog ipksribdoyirgliees signal, The energy
Throughout this application the term"self-energizing

harvestgwitic hpemelfE o baitvest@nengly tiom thexteing] opercabich as@ pdeesouastuating the
energy froman external source, and that is operable

switch, ta® 4 pR&BUdItai@ c¥lll.r Thiegghdit hidl applicdtidd the aeiny ekelldnerkiging switch”
one exanple, the self-energizing switch is

refers tQREWREY HBS & ofeibRNR IBXAAPLRr oy HEMSIW &GdindZolR8, 8 that is operable
upper portion 12a and a | ower portion 12b, and when

the_u [ portion.l2a i.s ed the swtgh nds. an o
o wansgl g s ! T e riobiar e PomPloufc ¢ Ippidgidhe switeh i
swi tch sends an E si%nal. The recei ver [

t he 14 is .
batterylgise Fadlcee ABIPe T (F8I Iy Te6 dpIUBPY ROt | 4igii g weeRortion 12b, and

16b to a power supply 20 in response to a signal from '
when thergpeigarden 12a is Ptﬁss@i@ﬁp‘i’vé(,?h sends pe OB sigial.landephanghgower portion

programed to turn ON or OFF | oad 16a and | oad 16b
12b is presdedsihd yaiittly sends ah OF8t digral.i Therresqpamdé i¢ opeaatde gnsllectivelmcouple a

the switch 12.
lighting load 16a, 16b to a power supply 20 in response to a signal from the switch 12. For
example, the receiver 14 could be programmed to turn ON or OFF load 16a and load 16b
individually, or together in response to a signal from the switch 12.

[0016] One example self-energizing switch is available from EnOcean under Product
No. PTM 250 and one example receiver is available from EnOcean under Product No.
RCM130C. Although the receiver 14 as shown in Figure 1 is a multi-channel receiver, it is
understood that the receiver 14 could be a single channel receiver and could be coupled to more
or less than two items. Also, it is understood that multiple receivers could be used in the
switching application 10.

[0017] Figure 2 schematically illustrates a plurality wireless switching applications in

a kitchen 20. The kitchen 20 includes a plurality of cabinets 22a, 22b, 22¢, and each cabinet has

an associated panel 23a, 23b, 23c that is movable to access the contents of its associated cabinet.
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[0016] One exanple self-energizing switch is avail able
from EnCcean under Product No. PTM 250 and one exanpl e
WO 2@e2sse i s avail abl e from EnCcean under Pr odRCT/UB®08/070699
RCML30C. Although the receiver 14 as shown in Figure 1
is a multi-channel receiver, it is understood that the

recei ver 14 could be a single channel receiver and
coul d be coupled to nore or less than two itens. Al so,
it is understood that nultiple receivers could be used

Each ca'b et Qﬁo 1}(1%@' &%E sgl?teh&gl hlkgg 4 chFiéﬁiu b&, 24c. A refrigerator

erratlc ustratesap wrelé

door 26Sf¥%“a%c Eggfgwg?% efiPing e os %é%gizq%a%g%%h% G d30r 28 for a

each cabi net has an associ at ed panel 23a 23b, 23c
pantry gjgpclpdesnp\sgliteacigizing dawe $wEche 54& ehites kigghepy also includes a drawer
associ at ed cabi net. Each cabi net al so i ncl udes at | east
enclosugn80 selifa drasregi32i thgt i mgeatdevintoth@ 4agweaddncldddie. 300 The drawer 30
refrigerator door 26 for a refrigerator 25 al so

include$ Acdci@Rrdzingldravaeswitei BY. Mhegeitehdst Z4n-246d 3ANnskeaall operable to
door 28 for a pantry 27 includes a self-energizing

transmlm)vﬁg]%ssséﬁgﬁa@ﬁo%ﬂ@recgbgr3‘6 tchen al so includes a drawer
encl osure 30 and a drawer 32 that is novable into the

EHO??F %l 12Vt %qs el-ggt%ca ya %@L{?he Iancca 1nef I% 39 drawer light 40,
enerdgl Zi ng drawer Sw he SW

al | rg le to transmt mnreless SI I
a ceiling il R sp g ?o@ﬂsi Owgbq%w ISFlygop e ights 38, 40, 42,
electrically coupled to a cabi net ht 39, a drawer
and 46 |t¢ @movw@ sogrce éit| ih gspongghto mglgn@inf(ﬂora tggﬁwrtthsi?duqte, 4@, Each of the
and is operable to selectively couple the lights 38,
cabineté02a, 22b, 2vd d4érst26, a8 povedrasauld Bavddan opehesidandesddopagition. Using
signal fromthe switches 24a-e, 34. Each of the
the cabinet 22a as an example, opening the panel 23a from the closed position actuates the hinge
switch 24a to transmit a wireless signal to the receiver 36. The receiver 36 uses software to
process the signal and selectively turns the cabinet light 39 ON in response to the signal. When
the panel 23a is closed, the hinge switch 24a is activated and a signal is transmitted to the
receiver 36, which then turns OFF the cabinet light 39. Of course, the receiver 36 could be
programmed to perform other actions in response to the signals. The cabinets 22b and 22c
operate in a similar fashion so that the receiver turns ON a light in response to an open position
and turns OFF the light in response to a closed position.
[0019] When the pantry door 28 opens, the switch 24e transmits a signal to receiver
36 and the receiver 36 turns ON the pantry light 46. When the pantry door 28 closes, the switch

24e transmits a signal to receiver 36 and the receiver 36 turns OFF the pantry light 46. Also,

when the drawer 32 opens, the switch 34 transmits a signal to receiver 36 and the receiver 36
4



cabi nets 22a, 22b, 22c, doors 26, 28, and drawer 32
have an open and a cl osed position. Using the cabinet
WQ2w9ax78hn exanpl e, opening the panel 23a fronmP@HES2008/070699
cl osed position actuates the hinge switch 24a to
transmt a wireless signal to the receiver 36. The
recei ver 36 uses software to process the signal and
selectively turns the cabinet light 39 ONin response
to the signal. Wen the panel 23a is closed, the hinge
tums MG EATA0 OAEWHAPRE S RRA B P0G it ELRIBHRS Sifhal o the
. light 39. O coyrse he, recei ver, 3 | d be .
receive, S g Ao tiuiptt Fop PG hEr S e RO, HsSHaRRle phFiehs 2 could
signals. The cabi nets 22b and 22c operate in a simlar )
also be mpdifiigshsosthat the pantheli gt A iy arlight fhan oficaa pqaqutpapen or another region
response to an open position and turns OFF the |ight
in a house. besipolys ep¢ong thel efemtrgppasddar @6. acfiogigOtheWiege $vhiech 24d to send a
pantry door 28 opens, the switch 24e transmts a
signal t& tl@N@teil@ 360 ThE Y&£iv3H 3@ b6ull figen &6 8 bft@tire36 pratersSthENighheand issue
pantry |ight 46. Wen the pantry door 28 cl oses, the

a notifi&%hfﬁc@ﬁ?tutrﬁiﬁg%H‘tﬂesceﬂin%' ighRlpt o receiver 36 and the

receiver 36 turns OFF the ‘pantry light 46. Al so, when
rawer. 32 opens, . .the swt 34 transpits,a si.gn .
fdgﬁﬁ’gceﬁ@earr‘o%%r g’ﬁ%“@ﬁ’e&rae@é‘ %‘g?‘)%t“b‘%hn%s eecaa}ng%?or% is only
.. light 40 ON. Wien {he drawer. 32 closes, the swi.tch 34 .

partially Flgﬁ%%theﬁg'e &CGYar 8¢ 5oitiar PaifEAyEh SBEh it RHe: kI Rrlight cam
36 turns the drawer light 40 OFF. The exanple of '

ON, or Epljiipe QFIGdnlirespanssdo Belgmpldirdmadings switeh, sugs ap ghethiyge switch 24a.
light 46 is a light in an attic, a craw space, or
fi9cl her A egf-energizird dwitchemaysberblhdt inyg a dpepitadotnhe hinge switch so
refrigerator door 26 activates the hinge switch 24d to

that a fH6ish 8f BletAde fsOudel o NMARRKY BlerdPto ERDIE EeChiMBE swhch to transmit a

could then use software to process the signal and

wireless ﬁ%Hﬁ to a receiver, such as the receiver 36. Figure 3a schematically illustrates a first
view an example self-energizing switch 24a for a cabinet. The switch 24a includes an energy
harvester 100a and a spring 102a coupled to the energy harvester 100a. When the hinge switch
24a is opened, the spring 102a is released, activating the energy harvester 100a to generate an
electric current which the hinge switch 24a uses to transmit a signal to a receiver, such as the
receiver 36 of Figure 2. When the hinge switch 24a is closed the spring 102a is compressed,
activating the energy harvester 100a to provide power to the hinge switch 24a, which could then
optionally transmit a signal to the receiver 36. Figure 3b schematically illustrates a second view
of the example hinge switch 24a.

[0022] Figure 4a schematically illustrates a first view of the self-energizing hinge

switch 24e for a door. The hinge switch 24e includes an energy harvester 100b and a 102b
5



a notification, such as turning on the ceiling |ight
42. [0020] In another exanple, if a hinged door, such
wW@2000/02076@bi net door 23a, is only partially clPSEUS2008/070699
then the receiver 36 issues a notification, such as a
sound, light flash, light turn ON, or light turn OFF
in response to a signal froma hinge switch, such as
the hinge switch 24a. [0021] A self-energizing switch
may be built into a hinge to forma hinge switch so
[ S v,
coupledt tt&atielﬁ gﬁ@& th%R/egtfe% %Q@os Eh?gﬁn%e S\%‘?cglgzséfr%pﬁogggswa%?ﬁg g ?g{ 9¥4. When the
. n to a r iver, h as recei ver 36. Figure
hinge s 48 Db rchrcebGF s iss R e BTt r. bVt Aisg kv er 1000 to
sel f-energi zing switch 24a for. a cabinet. The swtch )
generato am elegfgic &a@@nta%ln@b]@wdyngﬁ:aw@é%ﬁ MRYOEE Ehdanemyi siggpl to a receiver,
102a coupled to the energy harvester 100a. Wen the
such ashthageceswar t36hof2Riguies2.ofybaedhe hinge spitcing4d 02alosed, the spring 102b is
rel eased, activating the energy harvester 100a to
compre@ROeiaivatidh tiel @ridy Bar®etéret0 whirghintihendthdigersiMtd et receiver 36.
24a uses to transmit a signal to a receiver, such as

Figure &) %‘c}fe%%bé/lﬁr 188 Aks KisBnd dew \YreRe ELEnHE B ess\MﬂcﬁrQ4%4ﬁ1 another
|s closed t'he spring 102a is conpressed, ac |vat|ng

examplcﬁl neeerr]leerr aﬁh\aerf%esltowhl Riabft: %aﬁ{ hn\{o q}? ?f%lw?(g U8 &l an extample, an

ge s coul en op |ona I'y transm
si gnal to the receiver 36. Figur henatlca
b ¥ t6hh B s

existing jingre ol becope Y PERE 57! RGP {gpinge. Ttis
24a. [OOZéA Fi gure 4a schenatlcalI%?lllustrates a
understgod that thesghappaticiugeitibnepblighes 3g. . rigend\fibt ase oplyeexpayplary, and
a door. The hinge switch 24e includes an energy
that othliativgsveitchtQOduldbe usedl02bcoupl ed to the energy
harvester 100b. The hinge switch 24e rotates about a
023104 . Fipesat fematically illustrates the drawer switch 34 of Figure 2 in a
closed position. The drawer switch 240 includes an energy harvester 100c, a movable arm 110,
and a spring 114. The drawer 32 includes an extension 112. When the drawer 32 is in a closed
position, the extension 112 keeps the movable arm 110 in a recessed position. Figure 5b
schematically illustrates the drawer switch 34 in an open position. When the drawer 32 opens,
the spring 114 is released, which activates the energy harvester 100c. Similarly, when the drawer
32 closes, the extension 110 compresses the spring 114 which activates the energy harvester
100c. When the energy harvester 100c is activated, it harvests energy that the drawer switch 34
may use to transmit a signal to a receiver, such as the receiver 36 of Figure 2. As discussed

above, the receiver 36 could be programmed to turn ON the light 40 when the drawer 32 is

opened, and to turn OFF the light 40 when the drawer 32 is closed.



hi nge switch 24e is opened, the spring 102b is

rel eased, activating the energy harvester 100b to
wW@emen2786 an el ectric current which the hi nge BW/U81908/070699

24e may use to transmt a signal to a receiver, such

as the receiver 36 of Figure 2. Wen the hinge switch

24e is closed, the spring 102b i s conpressed,

activating the energy harvester 100 to transmt

anot her signal to the receiver 36. Figure 4b

Eﬁbggat '&1@14}{%1} 44 &)fé énrge%t ERnBRRAECRE dfis %anftlohhﬁaseﬁ(e%ﬁ'péh?closed a

sSWtc ano er exanp |'e, the ene

rvester bui | t nto t he

worker s S o S Sy ouli st tinirenb B and ﬁ%a]ﬁ&awgﬂ dggme within
into a hinge smntch by S|npuy replacing a pin in the

the scops quthls ipyenfign. Fgethat saeP™ Histfolesing chamgsheuld be studied to determine
illustrations of Figures 3a, 3b, 4a and 4b are only

the trueegegrrndropnteanel thisatventiher hi nge swi t ches coul d be
used. [0023] Figure 5a schematically illustrates the
drawer switch 34 of Figure 2 in a closed position. The
drawer switch 240 includes an energy harvester 100c, a
novabl e arm 110, and a spring 114. The drawer 32
i ncl udes an extension 112. When the drawer 32 is in a
cl osed position, the extension 112 keeps the novabl e
arm 110 in a recessed position. Figure 5b
schematically illustrates the drawer switch 34 in an
open position. Wien the drawer 32 opens, the spring
114 is rel eased, which activates the energy harvester
100c. Simlarly, when the drawer 32 closes, the
extensi on 110 conpresses the spring 114 which
activates the energy harvester 100c. \Wen the energy
harvester 100c is activated, it harvests energy that
the drawer switch 34



may use to transmt a signal to a receiver, such as
the receiver 36 of Figure 2. As discussed above, the
WO ewelogse 36 coul d be programed to turn ON t heCT/Ugon8/070699
40 when the drawer 32 is opened, and to turn OFF the
[ ight 40 when the drawer 32 is closed.[0024] Although
a preferred enbodi nent of this invention has been
di scl osed, a worker of ordinary skill in this art
woul d recogni ze that certain nodifications would cone
within the scope of thisd ion. For that reason
the follow ng clains shoSLgAV@gést udied to determ ne
e trye scope and content of this invention.CLAI M5
LS E " ed is: 1. Awireless lighting system
conprising: an enclosure surrounding a lighting |oad,
L. ﬁﬁ@“@ﬁ%ﬂ&gﬂﬁésﬁ%VFﬁ@ﬂﬂﬂﬁaﬁel novabl e to access an
i nside of the enclosure, the panel having a closed
posndléosore ambuading edsghtiopdoapér quokistiiedvaying a panel movable to access
self-energizing switch that is actuated to transmt a
an insidiof eeHgloSiug Nk pbiyel daidy QIEkdIEd @bsitibieartbdi@dast hedpeh posItion;
the closed position; and a receiver operable to

s&biechdy fihﬁ’g SRR Bat RecldattbEhnk Q8D &ReRsPAYE l_bﬁuzpﬁ'!o)(/ement of
In response to the signal fromthe self-energizing

the panglv‘ylo |tof: Prbmzthe If%geci?' Q%Etleorrrl]' grflc% claimi, y\'her eln t he
enclosure 1S a cabinet, the panel is a cabinet door,

and the sel f-energizing swtch js coupled to a hinge.
BFSCEHET ERBRHEL ABEF NS RECTBleaBE dighie E@ﬂdéaérﬁoe«fr GHPPIY in response
cl osi ng the cabi net door.

to the signal from the self-energizing switch.

2. The system of claim 1, wherein the enclosure is a cabinet, the panel is a cabinet door, and
the self-energizing switch is coupled to a hinge of the cabinet door and is actuated by opening or

closing the cabinet door.

3. The system of claim 1, wherein the enclosure is a refrigerator, the panel is a refrigerator
door, and the self-energizing switch is coupled to a hinge of the refrigerator door and is actuated

by opening or closing the refrigerator door.

4. The system of claim 1, wherein the enclosure corresponds to a pantry, the panel
corresponds to a pantry door, and the self-energizing switch corresponds to a hinge of the pantry

door and is actuated by opening or closing the pantry door.



3. The systemof claim1, wherein the enclosure is a
refrigerator, the panel is a refrigerator door, and
wa b®oszi7s6 ener gi zing switch is coupled to a hiPgEUST008/070699
the refrigerator door and is actuated by opening or
closing the refrigerator door. 4. The system of claim
1, wherein the encl osure corresponds to a pantry, the
panel corresponds to a pantry door, and the
seIf-energizing switch corresponds to a hinge of the
[ t o)
5. Eg%%is&: g laggd]_”\]xglegeglg tﬂgem&g}é% ea1? %rg &%{[M%fé? gln%ﬂl{']g cfo@& door, and
enclosure is a cl he pan cl oset door
the sl Eredans uiigh B SRS ahe el o plsrosdob i Hiskgaieyyy Spening or
t he cl oset door and is actuated by opening or closing
closing theeclegepdear- door. 6. The system of claim 1, wherein the
encl osure is a drawer enclosure, the panel is drawer
that is novable wthin the drawer enclosure, and the
self-energizing switch is located within the drawer

6. THE b s of andhn i1 whetdia tRenRlbsORERN A NGawér dilcRSsiRgtHelRnel is drawer
drawer. 7. The systen1of claim1, wherein the
that is rﬁ@&ib‘féswftﬁn tﬁe ara%re?%cclgﬁﬁ'@ »anlfe W%er%ém s%@W1§R)@Q@d within the
door, and the self-energi'zing swtch oupl ed
drawer Qﬁcrfgsure andt 1@% tugt%wbs pagnem doorlosalﬂdthe di aCt uat ed by
opening or cC 05|ng spa e 8. The system
of claim1l, wherein the enclosure is an attic, the
panel is an attic access panel, and the
self-energizing swtch is coupled to a hinge of the
7. Ahe pystan @gsbirpdn evherail thesenglasugtied dsywlopasai g panel is a crawlspace
closing the attic access panel.
door, and the self-energizing switch is coupled to a hinge of the crawlspace door and is actuated

by opening or closing the crawlspace door.

8. The system of claim 1, wherein the enclosure is an attic, the panel is an attic access panel,
and the self-energizing switch is coupled to a hinge of the attic access panel and is actuated by

opening or closing the attic access panel.



