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AN | LLUM NATABLE SW TCH FI ELD OF THE | NVENTI ON The
present invention relates to an arrangenent of an

WO bd1omveseg abl e el ectrical switch and one or norPer/EPDN®/ 058507
emtting elements on a circuit board. The [ight
emtting elenents are arrangedion the circuit board
such they may emt light into a wavegui de of an
actuator of the switch. BACKGROUND OF THE I NVENTION In

AN tadayiNA LB seniTcHdevi ces switches are a commonly
used conponent. As the switches often are electrically

connected to circuits defined on a circuit board such

FIEIES GF PHENNSGENTIIONUI t board (PCB), the switches are
frequently nmounted on the circuit board itself.

Moreover, switches are in sone cases adapted to be

Thel ﬁﬂegéh@mv@ﬁt@ﬂnﬁ[&éﬁgo e adrehgePleRe oF la@w&lluﬁrﬁ@ét%bl@e@ctncal
the switch may be illum nated when the switch provides

switgh @%@ﬂ?.%dﬂoz%h%tcem@tﬁmgueiemrﬁﬁ °8rA cicyigdoard. The light
emli@sﬂiﬂatee his He 9{?¥n&é@%}1rﬂh%aélr @%r‘guchcgﬁég/ %Xeaé?mt light

ccordingly,”it is an o ct of an

intood V\tavegp'rC&efnaniant/LmtD'r@ﬁtln@Smt@m de a switch which is

cheaper to manufacture. Furthernore, it is in the

i nterest of any manufacture to be able to design
BAGKEROUNM OF SUth INVENTIONY are versatil e and such that

t he conponents allow the costuners using the

conmponents to configure the conponents at a | ate stage
In today el ectperudweyiaes. switehesharecasemohonlyl useidnedrapbeent. As the

i.s, desirabl e whi ch. i
swit b SAE ity BRrEct RLAEER ArTitd B AP bBara
such iagf‘et pribtdd tiatineboary (PEB pdhpt Sutdesearet freqadvitly maunted on

col our at the choosing of the costumer. Accordingly,
the,ctrcpg bosrdisett of an embodi ment of the present
i nvention to provide

Moreover, switches are in some cases adapted to be illuminated depending on
their electrical state, e.g. the switch may be illuminated when the switch

provides an electrical connection.

In relation to the manufacture of any electrical component, cost is an issue.
Accordingly, it is an object of an embodiment of the present invention to provide
a switch which is cheaper to manufacture.

Furthermore, it is in the interest of any manufacture to be able to design
components such that they are versatile and such that the components allow the
costumers using the components to configure the components at a late stage in
their production. In the case of illuminatable switches, it is desirable to provide a
switch which is not predesignated to emit a predetermined colour of light, but
rather may be adapted to emit light in a colour at the choosing of the costumer.
Accordingly, it is an object of an embodiment of the present invention to provide
an illuminatable switch which is not predesignated to emit a predetermined
colour of light and which a customer adapt to emit light at a colour of his
choosing.
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an illum natable switch which is not predesignated to

emt a predeterm ned colour of |ight and which a
wa@esbomsss adapt to emit [ight at a col our of hPGI/EP2009/058507

choosi ng. DESCRI PTION OF THE I NVENTION I n a FIRST

aspect, the present invention pelates to an

arrangenent of an illum natable electrical switch and

one or nore light emtting elements on a circuit

DESTRIPTIONI®F THEUINVEN Bl el ectrical switch conprising
: - a switching device novabl e between a swi tched and
a non-switched position, the switching device

In aCIUIfNS"ﬂ §$|§lﬂ:t0ﬂﬁa BfedBpik m\mmmréiy@tsqro Sehsradedit of an
nprises a first and a second conductor both of

IuAERD e gT et pih PPI-RRQE MITE NS rMraiitigelements on a
circSIIRFES, @fe hilfnRUARE AR GhranEonifihg: when the

switching device Is positioned in t esvmtched
position are electrically connected, and - when the

- §\§M&H|r@9d9\ﬁ¥é?ﬁ0\} IQ%‘t@vb@ﬁeadsWﬁcﬁ&?a 8% ﬁ&‘hls%?cqiwed position,

posi tl are not electrical Yy connecte
té‘@twtd‘rmwctelw@ eRIvegaingeond ot more mpoadjuqtor aEt&)each of

%oi‘nﬂ)rdg(?t atfggtg é(r?a%]ecryphtceogw\ﬂtulggie%(gkhdcg!gwhlchh r@helectrlcally

adrmtssmttefrsm toldutgr demMiace of liye kivigaingdegisaradd whichbe
noved between the switched and the non-sw tched
position by neans of the actuator; wherein the one or
omehdn g sweitttiingdevete epdsitiomead irhehe switghéd poaitibn are

re arranged with respect to the wavegui de such |ight
eme{%acaqsl F‘I’fé“?qtﬁ‘ﬁ'ta'g‘ﬁi tting elements, is transnmtted
t hrough the maveguide whereby the light is visible

fro an outer surface of the actuator. Contrar
g eenD JRace 151008 Highed GhFte NAG- Yisrias Ppgition are

nolhot RicgrisdIRdchmicrtbiieas tching device itself in the
present invention. This provides the

— an actuator with a waveguide which is adapted to allow visible light to be
transmitted therethrough, the actuator being coupled to the switching device
such that the switching device, by finger pressure, may be moved between

the switched and the non-switched position by means of the actuator;

wherein the one or more light emitting elements, on the circuit board, are
arranged with respect to the waveguide such light emitted by the light emitting
elements, is transmitted through the waveguide whereby the light is visible from
an outer surface of the actuator.

Contrary to conventional switches, the light emitting element is not integrated
into the switching device itself in the present invention. This provides the
advantage that the colour of the light emitted by the switch is not determined on
delivery of the switch. On the contrary, costumers using the switch of the
present invention will mount the switch and the light emitting elements

separately.
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advantage that the colour of the light emtted by the

swtch is not determ ned on delivery of the switch. On
WO baooasss ary, costuners using the switch of tPEI/EP2009/058507

present invention will nmount the switch and the |ight

emtting elenents separately.|l 3 one enbodi nent, both

the illum natable electrical switch and the |ight

emtting elenents are nmounted on and supported by the

In obler @bbd iheéritd .bdth thenigurariebreslbciritas siWieh Sridéie hgtith
the el ectrical switch and the |i ght emtting el enents

emithing glemertsaeyMeupkRst pa@rv@yswrrﬁﬁrﬁt/éae&rcyﬁeboard In one
emddifidnk tﬁ%%%ahs% atH6th Err@érekprvf?er %Wtcﬂoénd:%}igﬁt:l@ghﬁémg

supported I n anot er way or anot her nean )
elersents arreaequmyelarrsamm”cedwbrmamddmocomcaon thetdircaityboard i.e.

I '
s B0 G0 5L L DS OBO b BT RS Bnotner
meand ey. sacthhhet ehectre nat irsdirecthcorsaat withnardy beradr
cog ct mnth the circuit board i.e. not via another
S:In one enbodi ment 'supported by' neans that
t he conductors of the supported el enents are supported
by th jrcuit board. |n, one enbodine t he
In o STPAGEF EerHIPOIERP PHeMSane CPhG 00N BTRId dlement and)/or

|IIurﬁFrfa@é1l§l@CbIéét‘Pi&aV\é\R/|%clﬁ ¢§/Fé9é'in Q:IPre@@ESnL%‘cE“NltH hd crrc@f‘%@ard i.e.
emttln%e enent and the sw tching device

not a(raeano&mr@ﬂem@nth ene @lmtrocbm ‘suppmsted gHi mesnstthat the
conGLETFOLP E@%HB%HE @‘ﬁg%géﬁr ?ﬁ%’ﬁgﬁ%ﬁ%@@g%ﬂeféﬁ‘% B&ard.

CIFcult r enal
nount ed on and supported by the circuit board. This

In oW o@d’rﬂ?ﬁrnﬁ@%&%%‘?gﬁwg%&ﬁ:@ﬁi elé;méﬁ% é%&;?$%§m¢hldb?%%vice are
arrahng@ld swadht &b, res pect! togéd cheotihtarithgt el ameenthe Inght éreitting element

and 1B, SEFuRb iV Ire A e THEeb e (Bl Erh POt Brdediggh emitting
elerhB8fts by ahaldunted gehidvedl/ dettiched fad tAkr@raacb sarehwhile the

Wth respect to each other that - once the =
switching device remains mounted on and supported by the circuit board.

This provides the advantage that if the light emitting element is damaged e.g.
due to application of a too high voltage, the light emitting elements may be
replaced without removing the switching device.

In another embodiment, the light emitting elements and the illuminatable
electrical switch are arranged such with respect to each other that — once the
light emitting element and the illuminatable electrical switch are mounted to the
circuit board - the light emitting elements may be unmounted/removed/-
detached from the circuit board while the illuminatable electrical switch remains

mounted on and supported by the circuit board.

In one embodiment, the light emitting elements are arranged laterally relative to

the switching device, i.e. lying away from the centre of the switching device.
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light emtting elenment and the illum natable
el ectrical swtch are nounted to the circuit board -

wo baologght emtting el enents nay be unnount ed/ Pe€nBEPB®dY/658507
detached fromthe circuit board while the
illum natable electrical switcla remai ns nounted on and
supported by the circuit board. In one enbodi nent, the
light emtting elenents are arranged |l aterally

In ohel @hbyginhent, the S-driddrmentd€yneeises tRo lightt REnigtiay eierrﬁahts
the centre of the switchi ng devi ce.ln one enbodi men

arrangeddprtagqgerartf t@@rﬁdY'F%ssulCMﬂ fog‘ﬁt Sé¢H 28 iShy SéJICBr?én@'ght light

emitifRBRSYentd. BYS QLR a? a’t E%%‘é’h% Ehat %Clﬁ%rgcserm%g e'?é'r‘h'énts are
as six, such as eight emtting ele

arrarigedaioeanit Isghtsam thmmvemlﬂegmdetha hgfrrtglsehsmtrsthe

waRgBid EARPEE dyfef Bhirabs O bt RhiR AR an out or
surfa_ce of the el ectlrl cal device. | n gne _enbodl nent ,

i e bR o L1 BT i feREH Bk g 5 &0 o

whieh eorptrises 2y leadt thd fighteamittivlgoelemdnts eng. efdiefdremintalour. In

onefq?‘%ggélf%gqje}tg %ggélz%)géect@% &ﬁ%ésgﬁw@e %EHC tﬁ:iﬂrll&”%% n(tar“?tsI |p1 the
colo%ﬁ?@rr@@' iRt dh@bldy IEWNIb@I ébbrbbﬁétédj gmt Bwpm.agng the light

el errents I n red green and col our
emitiéng ARMBREsIBIedolreeny aﬂﬁéaluem @msco%ucfmw@etdﬁfm{ed by

conlfl 8 PRASPLETRDTSL R EERTR0 o0 oo
il lum natabl e switching device and the one or nore
I t at.
In ogegé}hbsgwéé%ﬂgghg v?évélbt ?@fsﬁ;f?&fé@?@ng Ik te\pr@%r??Iﬁ?H\Jmmatable
switichirey @eyias ianidotedo e bowienedeghtearhittinh el erneagsibde argynged on
e R A B o5 BT B S GRonec
belcm/fmteeﬁe&ﬂw theewdeyd Gige TB Hél@\btmémﬂet m@gnetleaftetrﬁesngmy
provided in a circle around the swi tching devic

em'm”ﬂ%ﬁmﬁ%ﬁ»'S/@F%'ﬂtﬁ@qﬁseérﬁtheﬁ@ eGSRy %i'”éql t'ﬁ% actuator
of the #@YRES, €. 9. such

The light emitting elements may be provided in a circle around the switching
device. Alternatively, the light emitting elements may define a square, e.g. such
that a light emitting element is provided in each of the corners of the square.

In one embodiment, an optical fibre is interposed between the light emitting
element and the waveguide, thus allowing the light emitting element to be

positioned further away from the switching device.

In one embodiment, the one or more of the light emitting elements comprises

an LED and/or an incandescent bulb.

The circuit board may be a printed circuit board. However, it will be appreciated
that the switching device and the light emitting elements may in some

embodiments by arranged on other surfaces, such as a surface which does not
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that a light emtting elenment is provided in each of

the corners of the square. In one enbodi nent, an
we@piiboadses | bre is interposed between the |i ghtPEnEP10091058507

el ement and the wavegui de, thus allow ng the Iight

emtting elenent to be positiomed further away from

the switching device. In one enbodi nent, the one or

nore of the light emtting el ements conprises an LED

deﬂﬁ@CH afcan an@ﬁnI@&%@@&anlabtheTbﬁlt@hin@]Udéwb@éhd thiaylighe
printed circuit board. However, it wl

emighing Blamaeaid MRS alectigallyongegtas o iUty Mmegfs of a
plurdlTly BLE&&&?%Q%&H@X Fess PR Sigdigrent s by ar ranged

on ‘ot sur suc as a surface whi ch does
notdefine a circuit. n the latter exanple, the

In ogéé\ért bf‘&wdcﬁ\é's%téﬂﬁ ‘d'é@(j,le' @e BBV Bé%v@ém §wl’£€|5(ed and

el ectri cal conn cted to a circult yrreanso
the plonraMrtmerfJowbndutmeaswntcbm deVvine mesy comlsmamastlvatmg

eIerﬁ% ab%pt%\ggtg;erﬁ%aegeamet %’ﬁt@g? g’htcﬁ% g%r;)%g%gﬁh tha é’c%vatlng
elerpest tsi moyvetl hmesmebgsigtldeanIy:mtw m:mfmh@esmnchmg deV|ce
acti vat el enent . ada to en t ct uat or.
W I AoV (i HEVEd TG SR BRIt e d AR ® onSwitched
positidhe§h|af{ottﬁ@ﬁéhﬁiddﬂﬂéhf Yth'enééilv%rtln@l’éleﬁ‘feﬁth? rStHitb§ hlh Iander to be
devi ce when the sw tchi ng@ evice i's noved between

moveg b@wrhme fwie PeSItiong: el apether @wboﬂnnaﬂbtth@ractlvatmg
h i | d
clerigRDE fEBlen (OfRE b M8 SEFRer) b/ oS OF"

enbodi ment, the activating elenment is pivoted in order

Thetd%vvilpﬁqu@\él%g ck%el]h%% n@gns a‘ﬁ%sijo irgﬁﬁmn t‘@ Sﬂt{\fé@ln{&gelement in

y conp or retarni ng®the ac
eithel efrtimé¢ twn m:siﬂrm’rs sxﬁch trexttfimggrgeessunesmsigt betapplied to the

t be. lied t h t uat [
actigron pBChipeENE B diouer R SPmisBh TP GHenes figh e th other.
In dne éMBoainhernt, the REQatRgedkmeAt is bAgeatbivadds B switching
element is biased towards the swi tchi ng position, and

position, @agh ie P dapted tQ raturp tpﬁé‘esi)ﬁ“i@??@dp%gpﬂl%ﬂﬁmu%ﬂova of
fingePPP¥&ur8ffrom the actuator. In other embodiments, the switching device is
adapted to be biased towards the non-switched position and is adapted to return

to the non-switched position upon removal of finger pressure from the actuator.

The switching device comprises any number of conductor sets, such as two, such
as four, such as six, such as eight. Each of the conductor sets comprises a first
and a second conductor, which are electrically accessible form an outer surface
of the device. The first and second conductors may define terminals on the outer
surface of the device for electrically connecting the switch to an electrical circuit.
The terminals may be suitable for surface mounting of the device (SMD) or for
traditionally mounting of components (i.e. where the terminals extents through
a printed circuit board). It will be appreciated that the number of terminals will
correspond to the number of conductors. Accordingly, the switching device may
comprise two, four, six, eight or ten terminals or an even large number of

terminals.
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finger pressure fromthe actuator. In other

enbodi nents, the switching device is adapted t o be
wheasmassowar ds t he non-switched position and PGI/EP2009/058507

adapted t o return to the non-sw tched position upon

removal of finger pressure fromthe actuator. The

swi tchi ng device conprises any nunber of conductor

sets, such as two, such as four, such as six, such as

Insige@ht devadd) odfe sMheCeurtintors ined setATEY bé @soviedbié sito and out
and a second conductor, which are electrically

of CARKENIH 81 SFIRTAR! R (N PIEdE BE SheAliETItvel i further
eleckfiEsily BKURRRNACARAMIALOR FpIANbNR hESEINALS aAB out of

he outer surface of or electrically
eleatmaieamtaq whb tmihttbi first anddhesecbodiconductortin arses.
termnals may be suitable for surface nounting of the
device (SMD) or for traditionally nounting of
Theobuwpomatable déviee cahwrrésashn actuatoratemexiseg 8 waweguide.dn the

o e
confis A rEEHIE RBAER ok ey REARE A BE uhBfstpo as
matefiat amdtic tormdu ctdaisibiei Ih_:g1tyThéh/ea\£e/gLI|@d§nmﬂa}/ tdevhaee Ifiym any of
co e two, .four F t or tenter1nnals or an
the VAR PIt KON IPLISAT TR SaNEI IR FHE1%58vI ce. one
of the conductors in a set may be noveable into and

out of ont ac the ot her of the conductaqrs i
The Jd7veayife may 9@C§Ppt%dft9rdﬁ¥é' UEF thog fi f%‘éFra&‘S%ﬁaﬂdN%G As an

exaﬁhﬁéni':‘lﬁ‘é wWEREgRIRd AL B8l abigpRe f@dﬁ‘ﬂjs'erﬁﬁtasmihodhbt ehe |I8ht is
electrical ¢€ontact with both the first and the secon

eveglyndigtitpited rpvgr sut outpisUrfacefifheandeediédece conpri ses
an actuator conprising a waveguide. In the context of
the present invention the term "wavegui de" shall be
In ongdernepdivaenls thevedaguide what he coried sughsisowbitej grgen, red,

qu%(EFC %Vcﬁﬂauéﬁi%o Fﬁg ﬂﬁ%ﬂga%éjm&méftr%fn bfedraterial s

nOWN i n optica c S\GCRPas glass. The
wavegui de may be adapt ed to distribute the |ight

tn ofE BBt TE duadod R Bkl Y ERERFg™
wavegerde;s_ d‘hetsrepkaalnamjweveguides ondgbesarrdaged efich méth respect to the
Iigh’\cl\%\rﬁﬂ?&yr{gdgl'ements that one light emitting element is arranged to emit light
into one of the waveguides, and another light emitting element is arranged to
emit light into the other waveguide. By providing more than one waveguide, at
least two different colours of light may be visible from the outer surface of the
actuator at the same time. As an example two waveguides may be adapted to
transmit green and red light concurrently such that both colours of light are

visible from an outer surface of the device, e.g. next to each other.

In one embodiment, the waveguide defines an upper surface of the actuator,
which is visible to a user of the actuator. Moreover, the waveguide may define
one or more lower surfaces through which the light emitting element(s) emit
light which the waveguide conducts/transmits to the upper surface of the

actuator.
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In one enbodi nent, the wavegui de may be col oured such

as white, green, red, blue etc. In one enbodi nent, the
wormeguisee i s transparent. In one enbodi nent, PEEEP2009/058507

wavegui de conprises two or nore separate wavegui des.

The separate wavegui des may be7arranged such with

respect to the light emtting elenents that one |ight

emtting elenent is arranged to emt light into one of

In drber vepeguirdade |@mrﬂ tmmmed/ﬁlmedaﬁstdtelm wbe@@maemm being
arranged to em t into the ot her wavegui de.

visible At thiengterst é'dﬁﬁéﬁ%ﬁ@%@t@djumfebt%ﬁa' isidest oft ths actliator may
be éHefpft@H G’EBtprE%Iﬁ’W&htﬁﬁeoH g5h r@é’ngﬁlt‘t’éostljﬁ’ér%tﬁﬁo%ght he an example

outer surface O act ua or at the same
the sidaspneytaponpvisaeg weﬂe@tlrmagmaierlablaptae'tbrt-b'amrsansaﬁttcoatlng

SISy 685 M n RS AR HeBHE, B gt on e

outémlatdavlsoa‘ac&s of tinexevice each other. I n one
enbodi nent, the wavegui de defines an upper surface of
t he actuator, which is visible to a user of the

In oafetembommw eh¥erctudtoe dmv]eltatdeasteomeiﬁﬂercemmrfme adapted
nH wer surc[g throurgh WhIC the Li g
to regj %@Fe'f& MELRYS DY itBRONGHS 'ﬁ‘otrﬁé'gv\é\?QBEﬁ 'b& eme”ts 50 sto

dlstﬁﬁﬂﬁéiﬂ{éﬁ%]lﬁﬁéxﬁéﬂlﬁlﬁnttﬁetvliﬁi/é&ﬁ)&’é 'ﬂ’wﬁ?é’ﬂ&tfﬁfg $Uteace(s) may be
actuator.Tn order to prevent the |ight

DFOYIﬂQﬁQﬁlQWéBﬁgM@\MJ'@ﬁsif‘d@n@ eabediegnitdehe reflactiaiorryirface(s)
abur(la?era i8 dE (#ﬁ{hh I%gvgi‘hgj?l%cgfofttﬂg \ﬁ‘é?\;dég.[ igs Aftgr%atlvely, the

reflepntmgesm rfacefls) ahdaimebeawep uldammspaeeid ape rteatha qmngdhetebmlned
sides may conprise a reflecting

an_exanpl e
d'Stﬂﬁ?%ﬁ %?b;beﬁorﬁm? Tansparent coating. Alternatively,

or as a supplenent a non-transparent |iner may be

i B S P o B A

the k@ilcBRiPHevide f B? eingdapireskure, refy l@@ﬁ'nd)\l'egﬁbe@(i@aért &tk BWitched
the one or nore light emtting elenments so as

anddqhgtr}qrbgwgchﬁg HOngtar BY EREINS ﬁf theaGlpEQfuiAsean ep@mple the
waveGl REEhAInE Wt RABE $hayB¥ RRachably attached to each other, e.g. by

means of a snap lock.

The switch of the illuminatable switch of the present invention may be a
keyboard switch, a rotary switch, a toggle switch, an on-off switches or any

other known type of switch.

At least a part of the switch may be moulded. As an example the switching
device may be moulded e.g. such that the conductors are moulded into the
switch.

It will be appreciated that the switching device and/or the actuator may have
any shape such as round or polygonal e.g. triangular or quadrangular. The width
and/or length of the switching device may be in the range 3-50 mm. The height
of the switching device may be in the range 2-15 mm. The width and/or length
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provi ded bel ow t he wavegui de. In one enbodi nent, the
reflecting surface(s) abut(s) at least a part of the

wo evenomses f ace of the wavegui de. Alternativel ypCT/BE2009/058507
reflecting surface(s) and the wavegui de are spaced
apart at a predeterm ned di stagce, such as 0.5-2 nm
I n one enbodi nent, the actuator is coupled to the
switching device such that the switching device, by

of the RGRIatPF @SHUbE.in WBY rBegEBvEd rhet. ieRNhéigRt SPti€ Aethaaod may
the non-swi tched position by nmeans of the actuator. As

be igrthexangeeLReMavegui de and the actuator may be
detachably attached t o each other, e.g. by neans of a
snap | ock. The switch of the i 1] uni natabl e swtch of

In Otnﬁeerﬁpégéﬂ@nq ADRYRMEATt RRYN® eWHCRinBBRYIEe dwfior @ ofthe switched

or tﬁ@tr%rny?]\ﬁ%lﬁ&f‘ po§1t‘099c93|fse§%é%e &n ealegfnt %‘Ml&‘?ﬁ‘%%leﬁ'ﬁgnts to

any ot known type of swtch. a part
emislighthinne $ememnhdedimens, am\@raenpﬁ ef tHeeswitchiopidryice into the

otndtrdhé 81 P shtcHBY i Gt dokfifth 1% % RELfi e more fight
emittiveg etdmeesisi fathiongmitelihhte Asral exarnbi ﬂ&t Lil@htoem’mbnghaéments
mag i LaREBEN dre SHHEH & e ERdF Bo4 Barticinge Stchéd position

and%?%t@n@@\j‘h@%H@Vtﬂ@sdvﬁcﬁﬂh@ dé‘ﬁ@@|§p@§t|6ﬁéd TMeéne non-
ht of the switching devicé may be in the range _
g@@swetchmg

swntzzhgg pegitiorhdnviingt Intten ¢nekodigmeptHight isemited aviaen
Re .F f.
devig 15 16pr SRR RmAE IRh el g MRl B
of the switching device into one of the switched or

t h n ' :
n ae?n'??{jﬁl éc‘f ﬂ?e Bf’éﬁe@?ﬂ?@béﬁg\{ﬁffel%%%tﬁegg g[yerﬂma‘faﬂ)lbgﬁéctrlcal
swit&htfodiusenm ,thawsar&:rﬁmerﬁt ddmrdinigt twhthegfibe \aspect oft the imeention.
ot her one of the switched or non-sw tched position
causes the one or nore |ight
It will be appreciated that the illuminatable electrical switch according to the

second aspect may comprise any combination of features and/or elements of the
invention according to the first aspect, especially the illuminatable switch
according to the first aspect.

In a THIRD aspect, the present invention relates to a method of mounting an
iluminatable switching device according to the first aspect of the invention and
one or more light emitting devices to a circuit board, the method comprising the

steps of:
— mounting the switching device on the circuit board,

— mounting the one or more light emitting elements on the circuit board such
that when the actuator is coupled to the switching device, the one ore more

light emitting elements is/are positioned below the wave guide, and

— coupling the actuator to the switching device.
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emtting elenents not to emt light. As an exanple the

light emtting elenents may emt |ight when the
waeioises) device i s positioned in the sw t cheBCT/EP2009/058507

position and may not emt |ight when the sw tching

device is positioned in the nogswi tched position. In

the latter enbodi ment Iight is emtted when the

switching device is "on" and no light is emtted when

Agairhat sl behdpigediaved enatstheoililimindtabre SlCENE awaeet acddr@ing to
present invention relates to an illum natable

the é'[“é@tals%ﬁtl May; GIRPKFigsR ap¥ combipaEoR af dparrenENgdéeioe @ments of
the §nert’f Sédorl w?sﬂ)eﬁ“fe @Fsttégﬁetf“ﬁpgt%?]y the |N\d|rln|in5%§ble switch

appremate t the il'lum nat ) ectrical swt
acceiitng o hiye lfIOStt arpestcnteauspethe fialt emmmgselem@nt(S) of the third

[ i lar. t .

s feaay sEugh phT Ty of re BT BB/ feaisls of e tiont
emittieg eldnoemtsadfadblecfirstatpéctaccording to the first

aspect. In a THI RD aspect, the present invention

relates to a nethod of nounting an illum natable
BRIERDESCRIPTION OF THECPIGIIRESt 0 the first aspect of the

i nvention and one or nore light emtting devices to a

circuit board, the nmethod conprising the steps of: -

Thermuahting wilheoswbé cdesadbed witherafardrite i theufigurlesandyhich:
nounting the one or nore light emtting el ements on
the circuit board such that when the actuator is

Fugscquplcﬁgtlbse bhdsemetthiviegy dethe arranigenmre aucerdmyeo the present
I ight emtting elenents is/are positioned bel ow t he
rgui de, and - coupling the actuator to the
svm tching device.Again, it will be appreciated that
abI el ectri cal switch according.to the
F'gsrtﬁ ?dJ %é,iﬁ%ec{: %9“@6%?1:% H}Q/t%H?PoPF%i%”Sh”\bff”g‘f%t%Ues
and/or elenents of the invention according to the
r st ect eC|aII t he |IIumnatabIe Swi t
F'gsac?céidllaﬁo%t%e 9665810 e?§|§@'8\b INGUEATERNIRRENT PEH?e present
invef¥idnti ng el ement (s) of the third aspect may conprise
any conbi nation of features and/el ements of the |ight

DETAILED DESCRIPTION OF THE FIGURES

Figs. 1-4 disclose an arrangement 100 of an illuminatable electrical switch 102
and four light emitting elements 104 (see also Figs. 9 and 10). It will be
appreciated that in other embodiments a different number of light emitting
elements may be provided, such as three, such as five, such as seven, such as

nine.

The illuminatable electrical switch 102 comprises a switching device 106 and an
actuator 108. The switching device 106 comprises an activating element 110
which is adapted to be moved between a switched and a non-switched position.
In the embodiment of Figs. 1-4 and 9-11, said movement of the activating
element 110 is a translational movement towards and away from a switch body
112 of the switching device and the circuit board 114 carrying the arrangement.
The circuit board 114 may be seen in Figs. 9-11.
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emtting elements of the first aspect. BRIEF

DESCRI PTI ON OF THE FI GURES The invention will now be
walewonodsesl with reference to the figures i n WhPCHEP2009/058507

Figs. 1-4 disclose an isonetric view of the

arrangenment according to the prgsent invention, Figs.

5-8 disclose the actuator according to the present

i nvention, and Figs. 9-11 di sclose the process of

Moragséfithiengvitdien @ideanreen®d to®ipriske t%e@e@toficamantﬂ'o@sl 116’,116"
DETAI LED DESCRI PTI ON OF THE FI GURES Figs. 1-4 disclose
eaclaﬁfdvhlafhgeﬂﬂﬁmsefcﬁ)ﬂaﬁt @M AUCtind it s f&d adecppg|conductor

1zoS,I\;Mzb@hxn19?eg g%% tbeme ﬁg}ﬁébé VRV ERAL B %Qﬁne@ﬁ%@ the
al so Figs 51 € appreci at eg in
activatieg etarbedt aauses @eoﬁmt@?legtdewmebb% &6 bei poaitiened in the

switghgﬁ%;}g?t JFP%h%?%@F w%ggﬁg %&B%FR % ﬁ Set olf“k:)cllanaactforgel 16" are

seven nat

elecenheaityr toalecad ol iherebynive sewluactems dfctiiengecdedi set of06
ator 108. SW t&hi n% devi

conditars 406" 4iE ARHUST GO IBHER: MEReE LR Eh ONAHEHRIGHLE' s

electAcHR, a&w&@&&mse secSM fcshadct@Mz@ nRAd @thnmﬁe first
position. In the enbodi nent of Figs. 1-4

condu¢t@r e rie gledsricaleceedied itaghe lserend CdeUCt@FdZO"
transl ati onal novenent towards and away froma sw tch
body 112 of the switching device and the circuit board

In order tnroMenide eivatingnglement. inthehe npataWitewer Bositign, the

oct NpESGEER, b 8% € o TabREASYBhy S AL h Mgerto nioc
the eatjhatu')rhg wlerobnt opt aseetehdd loskingopakiconr Upd8'thé s8ght
and second C 0',,120". 1n the enbodi,nent
donitierfs g eE Meff s S atBesibmerisllbO%e B R (At the
noneé\ﬁllﬁ?ﬁéd Qgsjﬁleﬁt thm&/h%/M tHdeoved Gev i< 6f d8h bPte conductor sets are
ositioned in e
not IC(l.lectrlcally connected. A biasing element (not shown) causes the switching
element to be biased into the non-switched position once it has been unlocked

from the switched position.

The actuator 108 comprises a waveguide 122 which is adapted to transmit the
light emitted by the light emitting elements 104 from a lower surface 124 of the
waveguide 122 to an upper surface 126 of the waveguide 122. In order to
prevent light from being visible at the lateral sides of the actuator, a lining
element 128 is provided, which contrary to the waveguide, is adapted to prevent
light from begin transmitted therethrough. The actuator 108 defines four
reflector surfaces 130 which are arranged such that light reflected by the lower
surface 124 of the waveguide 122 is reflected back towards and into the lower
surface 124 of the waveguide 122.

Figs. 5-8 disclose different isometric and cross-sectional views of the actuator
108 and the waveguide 122. It may be seen that the waveguide 122 extends
into cavities 132 of the lining element 128. Similarly the waveguide 122
comprises four legs 134 which when the waveguide 122 and the lining element
128 are assembled, extend into the cavities 132.
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swi tched position whereby the conductors of the first
set of conductors 116' are electrically connected and
wokanemget he conductors of the second set of cpPOTIER1009/658507
116" are electrically connected. Hence the first
conductor 118" is electricallyironnected to the second
conductor 120'. Additionally the first conductor 118"
is electrically connected to the second conduct or
Figsl 2011 discloseleie bosdrmply tfhithedgiraMgeineat aloementtialp} thé bwltchmg
non-sw tched position, the activating el ement my

devics Hib ﬁﬁdéaeéuglhémwtna@mvaﬁa*ss iea @r@émowegrﬂoota@ girait board
1146\%1 S\Lhﬁgﬁ 150D {dARBRY %Eééuéﬁlﬁ%'@% IRRAL télément 128 is

ownwar venment activa
DOSéloewﬁ!émn the meb@gumﬁeiéoéndn ithe @ notbedinentsi FtI@$1e%I-11 both
' f
the @gﬁ{&%@ﬁ?eﬁgﬁ%éﬁg thgtsmﬁfc!&glf§hg Slociﬁﬁ %‘H}aﬁzangular Cross
secﬁi)d)ra,samgltehasrﬂm s¢drotn Emomgmresanhseshe hansavetrchritm@re rotated 45

to be biased into the n n- swi_.t ched 0
degaﬂ??cser%'?t'\‘%éo 8@6?1 ofir¢o aﬂ&r G%V&HF £8S dR AR %%‘?4 ?Eﬂve the
|.ghEF Benigd ngéle%eﬂt@&mprmﬁalaﬁsche M@\Véwu@lqzlzag adbFtbléd with the

adapted to transmt the % emtted by the |ight
|ln”‘@n¢|€m¢f§ Bl%nkswiY beoappresiatad |tbabth%lylam§c@emtdf28t aed the
I
wav@)ﬁﬁﬂf%ggrﬁgf bteoas%ragfldgﬁ I‘ﬁ)lll tgaﬁn#%g%%&%bfy a“:i\ﬁll?chlng
devideelO@t eral sides of the actuator a I|n|ng elenent
128 is provided, which contrary to the waveguide, is
adapted to prevent |light frombegin transmtted
t heret hrough. The actuator 108 defines four reflector
surfaces 130 which are arranged such that |ight
reflected by the | ower surface 124 of the wavegui de
122 is reflected back towards and into the | ower
surface 124 of the waveguide 122. Figs. 5-8 disclose
different isonetric and cross-sectional views of the
actuator 108 and the waveguide 122. It may be seen
that the wavegui de 122 extends
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into cavities 132 of the lining elenent 128. Simlarly
t he wavegui de 122 conprises four |egs 134 which when
wo baowaosexyui de 122 and the |ining el ement 128 BCBEEP2009/058507
assenbl ed, extend into the cavities 132.Figs. 9-11
di scl ose the assenbly of the arzangenent 100.
Initially, the switching device 106 and the |i ght
emtting elenents 104 are nounted to the circuit board
CLAifMS, e.g. by neans of SMD technol ogy. Subsequently,
the lining elenment 128 is positioned on the sw tching
device 106. In the enbodi nent of Figs. 9-11 both the
1. An Siraggemhement ah2f8uanfatdbte swictiGhd| RYviE@Vase oh@riavee Hght
quadrangul ar cross section, and it may be seen in_the
em'&'%?@n@mﬁtoﬂ Aty Reae Rt iIhnainaseieciedsicabgyv el
comfFlstid.ve to each other, whereby the |egs 134 are
arranged above the light emtting el ements 104.
Finally, the waveguide 122 is assenbled with the
¢ pRIAIE] BER0 molobll peiretn R EF b A b RtcHea position
thesamibtidg glavige cambesing es enbhed ane omdectonisetsheae of

Fiehsrp e et B iod ot it nsty ishr e 11 gne
emtting elenents on a circuit board, the .

w5 BuGr BB 0k s SR UERREITRG Shfenea ogliion are
noletexttit@hedorpasitéd 0and t he swi t chi ng devi ce conpri sing

one or nore one conductor sets each of which conprises

a first and a second conductor, and which - when the
swwiheh thg: sieltcltiagi deviasist pagigdned in bite savhtstieched position are
position are electrically connected, and - when the
svvinPElerf Mg E@W%Ct%%sﬁg?loned in the non-switched
position are not electrically connected; and - an

actuator with a wavequi de which is adapted to allo
- R ggimaéo; vam't}lﬂatvpvg\éu%g which s ada%ps”ced to allow visible Iig\rlwvt to be

transmitted therethrough, the actuator being coupled to the switching device
such that the switching device, by finger pressure, may be moved between
the switched and the non-switched position by means of the actuator;

wherein the one or more light emitting elements, on the circuit board, are
arranged with respect to the waveguide such light emitted by the light emitting
elements, is transmitted through the waveguide whereby the light is visible from

an outer surface of the actuator.

2. An arrangement according to claim 1, wherein both the illuminatable electrical
switch and the light emitting elements are mounted on and supported by the

circuit board.

3. An arrangement according to any of the preceding claims, wherein the light
emitting elements and the switching device are arranged with respect to each
other such that the light emitting elements may be unmounted/removed from
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transmtted therethrough, the actuator being coupled
to the switching device such that the sw tching
walemboasedy finger pressure, nmay be noved bet we€nEP1ve9/058507
swi tched and the non-sw tched position by neans of the
actuator; wherein the one or npge light emtting
el ements, on the circuit board, are arranged with
respect to the wavegui de such light emtted by the
the Ilcirgbit byard W BleesRItESingl devita@RafiblrsethoURt@UBR dritesupported
wavegui de whereby the light is visible froman outer
by thgrgizadt Bearfdhe actuator. 2 . An arrangement according

to claim1l, wherein both the illum natable electrical
switch and the light emtti n% el enents are nounted on
4. Aé‘n@ir@[]ﬂ%@eﬂé@cﬁ?/r P te anyafit so%rﬁaed@g.clﬁum%rwlawwrém light

em iﬁ;?r&ﬁ RGN0 r%”é’errfer%éJ‘ ?atEFagRﬁFQIé‘L@vé? LGRS isl‘&ﬁ(n?é&‘e&iB@.

t emtting elenents and 'the sw tching devi are
arranged with respect to each other such that the

Ui e _ b _
5. A, S Bk B S R0 et PR PHRCBMRLRILFSTTNAGrein e
movemenhsf theuswidhiog damdcs intpamesdf He swWigcled onithe noarswitched

4. . [ ; h '
vosfion, bR BRIFED) B et Mo o AR nl B BE RGN e
whaerAnﬁm@@émmtarfaﬁhbyswmdrgmg device ihh:etlsavioﬁméﬁ onge dﬁyh@ewitﬁhed or
. arrangenent according to any of the precedin
NONPATRE] ARGF B FAURGS Ab OREr 50T HONG TTIEHIG § e isot to
emit NgAt.one of the switched or the non-sw tched position

causes the one or nore light emtting elenents to emtt
'ight, and wherein novenent of the sw tching device

6. AnNaRahfemhBiccORfn§to BhG FWineGiREeingn@amsM WREREh the
posi tion causes the one or nore |ight "emtting

wavgldeitshtssshamedt s a@nthat (whgn thesilluminatablasyéaaing device and the

oneQt 266k Jint Enfth ek REH AR R e el S he one

or nseviet lidhtngmdeinigoedemmetht{d)as/are positioned below the waveguide.

7. An arrangement according to any of the preceding claims, wherein the
waveguide defines an upper surface of the actuator, and therein lateral sides of
the actuator is adapted to prevent light from being transmitted therethrough.

8. An arrangement according to any of the preceding claims, wherein the
actuator defines at least one reflector surface adapted to reflect light emitted by
the one or more light emitting elements so as to distribute the light evenly in the

waveguide.

9. An arrangement according to any of the preceding claims, wherein the

waveguide is detachably attached to the actuator.

10. An illuminatable electrical switch for use in the arrangement according to
any of the preceding claims.



one or nore light emtting elenents are arranged on

the circuit board, the one or nore light emtting
we@b@anmeons¢s) i s/are positioned bel ow t he waveguP@BEEP209/058507

An arrangenent according to any of the preceding

cl ai ms, wherein the wavegui de gefines an upper surface

of the actuator, and therein [ateral sides of the

actuator is adapted to prevent |ight from being

11. tr goesiod beendredred B oughindtablefswidtting GRIVEdY aéetdirmy fiany of
to any of the preceding clains, whereln the actuator

claigpef}A8sand OPéé%’tm@Fﬁa“Wé‘f PRUEHY deiviFaT ko adasuddbeayd, the
metfh%fj'&%prhéu gtth%@téb%fby the one or nmore |ight
ting e ments so as to distribute the Iight evenly
|n the wavegui de. . An arrangenent according to any
- mfouhﬁﬁgepecs%maﬁn%g@w& VBigE %irEuuUE)%a\“@Vegu' de is
detachably attach to t e actuator. .
illum natable electrical switch for use in the
_ t i i . .
APARASTRELo RSO 010 Rl AR dhgy e boare such
hat vdremih el adivatomiscenupledy te shaswitehing devise,ltrmorael@re more

U HhichB SueinBite ' BB TBlol S file tytienaht”

switching device on the circuit board, - nnuntlng t he

- BB B A ST OB SR On e S o
swi tching device, the one ore nore light emtting

el ements is/are positioned bel ow the wave gui de, and -
coupling the actuator to the sw tching device.



