LI GHAT FI XTURE The invention relates to a light fixture
for illumnating building surfaces according to claim
1. Light fixtures for illumnating building surfaces
are any light fixtures serving as floor, wall or
ceiling lanps of a building, optionally as spotlights
or recessed fixtures for illumnating a building
surface or part of a building surface. Simlarly,
they can be fixtures capable of illumnating the
surfaces of exterior areas of a building, e.g. parking
| ots, green areas, or wal kways. Building surfaces to

be illumnated in the sense of claim1 also include
pai ntings or art object sSLEBHBFIXYYRRhi nated. In the

course of the further inprovenent of LEDs, they are
now i ncreasingly used for illum nating building
sur f aceThe imvewtddry té&atégﬂte(ﬁfﬁﬂghﬁuﬁﬁumumhafocahlluminating

.be _achieved with a Iight  fixture operating on LEDs B
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areas, or walkways. Building surfaces to be illuminated in the
sense of claim 1 also include paintings ox art objects to be
illuminated,

In the course of the further improvement of LEDs, they
are now increasingly used for illuminating building surfaces.
Curzently the light distribution that can be achieved with a light
fixture operating on LEDs B at least in certain cases of
application B is not satisfactory.

The object of the invention is therefore initially to
provide a light fixture having an improved, and if necessary,
previously determined and exact light distribution. Furthexmore,
the invention seeks to provide a light fixture allowing a change in
light distribution by recourse to standardized light-fixture paxts
by changing only a few parts of the licht fixture.

The invention solves this problem initially by the

characteristics of claim 1.



The principle of the invention is substantially the
equi pping of a light fixture with a circuit board,
secondary optics, and tertiary optics. The circuit
board is the part that carries one or nore LEDs. The
light fixture may also conprise a plurality of
circuit boards. The circuit board generally conprises
a printed-circuit board on which the LEDs are nounted
either by soldering or any other suitable type of
nmounting. The circuit board in the sense of claiml
therefore fornms the nechanical support for the LED or
for a plurality of the LEDs. The LEDs may al so consi st
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the LEDs. I n par 'ar the secondary optics serve
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fot std¥le WIS body formed from a transparent plastic or
similar material that has been mounted directly on the LED,
typically during manufacturing of the LED. They may alsc focus the
light such that the LED commercially equipped with primary optics
has a radiation angle of 120E to 18CE. Other radiation angles are
also possible.

The light fisture according to the invention further
comprises secondary optics that bundle the light emitted by the
LEDs. BSecondary optics are formed by one oxr more lenses that are
translucent and have exactly calculated boundary surface paths in
order to bundle the light emitted by the LEDs. In particular the
secondary optics serve to transmit the light emitted by the LEDs
substantially on parallel light paths that may be provided foxr

further light-technical processing of subsequent tertiary optics.




- 2 Secondary optics may be forned by el enents having
a cup- shaped cross-section that flares away fromthe
LEDs. The lenses may be placed directly on the
circuit board and nay overlap the respective LEDs
there such that they may absorb the entire |ight
emtted by the respective LEDs and further process
themwi th regard to Iight technol ogy. Secondary
optics nmeans both a |l ens arrangenent representing a
one-pi ece part overlying nultiple LEDs, and a
plurality of such | enses overlying the individua
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The light fixture according to the invention further
comprises tertiary optics. The term tertiary optics takes into
consideration that the optics represent the third element in the
direction of the light path that causes a light deflecting effect.

The tertiary optics in the light fixture according to the
invention are formed by a planar, translucent element. A planar
element is any planar, plate-shaped element, but optionally also a
concave element that has a thin wall. In particular, crown~shaped
Planar elements alsc fall under the term tertiaxy optics in the
sense of claim 1.

The tertiary optics are translucent, e.g. thay generally
permit light to pass through them. Due to the light-directing
microstructures provided accoxrding to the invention, however, a

direction of the light occurs.



direction of the light occurs. - 3 Light-directing
m crostructures in the sense of the present patent
application include all surface structures
i ncorporated into one or both outer faces of the
el ement. They may be previously cal cul ated and
predeterm ned to a very exact degree, and may be
machined into a nold. In particular, the
m crostructures may have facets, the light-directing
outer faces of which are fornmed by concave surfaces,
or by planar surfaces. In the case of the tertiary
optics being a plate a structured grid of such facets
may ext ehdghtedixerting inicrgsraictayes,ds thg FRpeecpy the
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surface, and areas of facets having a planar surface extend along
the plate surface. Finally, the plate surface may also be divided
into different sections, facets having a first type of concavity
being in a first section, and facets having a second type of
concavity being in a second section. In particular, facets may
also be provided that allow light to penetrate without any light-
directing effect.

Due to a surface topography of the translucent element
that has been predetermined in a detailed manner the radiation
behavior of the light fixrture may be predetermined to a vexy
accurate degree. Due to an arrangement of certain facets having
cexrtain surface properties, such as by a selection of the type of

surface, the radiation behavior of the light fixture may be

influenced in the desired manner.




surface, the radiation behavior of the [ight fixture
may be influenced in the desired manner. - 4 The
foll owi ng exanple is selected to show the above as
follows: presuming that the translucent elenment is
formed by a flat plate whose inner face, e.g. the
face of the secondary optics, being conpletely
covered with spherical facets. By the selection of
the radius of the individual facets the radiation
angle of the |light fixture may then be influenced. If
facets are used that wuniformy have very snal

radius, a greater radiation angle is created than if
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second type. By changing the tertiary optics {alsco of the lens

plate) the radiation behavior of the light fixture may be altered

accordingly.

In this manner light fixtures using LEDs as light sources
may ke realized for the Ffirst time that have both the radiation
behavior of a spotlight with substantially the same exterior
construction and use of identical parts, such as a circuit boards
and secondary optics, and the radiation behavior of a floodlight,
ox of a wide floodlight (having a larxge radiation angle) with the
alternate use of tertiary optics.

The light-directing microstructures may be formed in
different manners. For example, it is conceiwvable that the
tertiary optics are formed by a plastic injection-molded part. 1In
this case the light-directing microstructures maybe be machined
into the tool form. During manufacture of the injection-molded

part the structures are transferred to the bhlanks accoxrdingly.




tertiary optics are fornmed by a plastic
injection-nolded part. In this case the
light-directing mcrostructures maybe be machi ned
into the tool form During manufacture of the
i njection-nolded part the structures are transferred
to the blanks accordingly. - 5 Theoretically it is
al so possible to individually produce the
light-directing mcrostructures by individual too
machining, i.e. by mlling each workpiece. Although
this is considered quite |abor-intensive, it should
al so be conprised by the invention. Additionally it
shoul d benhset&eiddity |iWhls HURCPHIRGibITCEOSLAGLTUARS11ly produce
mean in the sense of the patent application onlz
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According to an advantageous embodiment of the invention
the microstructures are formed by facets. This enables individual
predetermination and calculation of the surfaces of the facets.

At least some of the facets have a concave surface. This
enables, for example, the realization of a desired light
distribution by a selection of the concavity of the surface.

Advantageously, the surface of the facets is spherically
arced. In this manner use can be made of conventional design
methods.

As an alternative or in addition, the surface of some
facets may be aspherically arced. A particularly optimized light
distribution of the light fixture B although with the requirement

of complicated simulations B can be achieved in this manner.



met hods. As an alternative or in addition, the surface
of sone facets nmay be aspherically arced. A
particularly optimzed light distribution of the
light fixture B although with the requirenent of
conplicated sinulations B can be achieved in this
manner. - 6 It is further advantageous that the
surface of at |least some of the facets is arced
cylindrically. To this end use can be nade of

cal cul ati on nmet hods which are already applied for
manuf acture of reflectors having facets. Also
advant ageousl y, the surface of at |east sone of the

facets | gtf aenEdrbied dAdiaitORedupahdtl/tdied sutlinge of at least
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edgeer.ostructures may al so be on the face of the
el emrent facing away fromthe secondary optics. . .

In a furthézr advantageous manner the invention provides
that at least some of the facets have a planar suxrface. This
enables a targeted light direction of luminous flux proportions
into certain corner areas.

To this end the planar surface is generally at an
inclined angle to the main radiation direction of the LEDs.

Advantageously, the microstructures are on the side of
the element that faces the secondary optics.

As an alternative, and/or in addition the microstructures
may also be on the face of the element facing away from the
sacondary opties.

In a particularly advantageous manner the element is set
at a spacing from the secondary optics. This enables a
particularly advantageous construction, in particular mounting of
the tertiaxy optics on a fixture housing of the light fixture as a

function of the mounting of the secondary optics on the fixture

housing.




In a particul arly advant ageous manner the elenent is
set at a spacing fromthe secondary optics. This
enables a particularly advantageous construction, in
particular nounting of the tertiary optics on a
fixture housing of the light fixture as a function of
the nmounting of the secondary optics on the fixture
housing. 7 According to a further advantageous

enbodi mrent of the invention the secondary optics
applies projects parallel light beans on the tertiary
optics. This enbodi nent of the invention mnakes use of
secondary optics that bundle the light emtted by the

LEDs in acpathify! 861y ACMAYRRA N TEYEMR @ embodiment of the
Substantially parallel 1ight beans are ht beans
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coaseéruction of a light flxture having a very gcod compact shape.
Furthermore, a light-technically optimized interaction with LEDs
mounted on a planar circuit board can be ensured by tertiary optics
comprising an element having a planar plate.

In an alternative embodiment of the invention the element
is concave. The embodiment of the invention can be used in an
advantageous manner, for example, if the circuit board is concave,
or a plurality of circuit boards and a plurality of LEDs are
positioned and mounted with respect to one another such that the
LEDs in their entirety are arranged along a concave three-
dimensional suxrface.

Accoxding to a further embodiment of the invention the
element has a plurality of sections with different light-technical
behaviors. To this end, for example, a first section is provided
on an element with microstructures of a first type being provided,

and a second section is provided with microstructures of a second



positioned and mounted with respect to one anot her
such that the LEDs in their entirety are arranged

al ong a concave three- dinensional surface. According
to a further enbodi nent of the invention the elenent
has a plurality of sections with different
Iight-technical behaviors. To this end, for exanple,
a first section is provided on an elenent with

m crostructures of a first type being provided, and a
second section is provided with mcrostructures of a
second - 8 type. The light-directing structures of
the first type may, for exanple, be forned by

typabhertgal 1 ygreordonde fanris tsuchacss, o2Nenbheirst t‘{)pe may, for
m crostructures of the second type nmay be fornmed by
exgppiladrie Foxmed i ApharicallyurpPacave fipgebt paxfaces, and the

w EFRREAR ORI B T hlorBl v BECprRTES L E A WY S fngescaliy

cohdave E0a | ik gl t iy, oltheRvdesikba tofsvéelllmtion of surface
different facet surfaces can be arrayed in a pattern

SPeRLEi¢AtIvNS 4R YR B9sEibyean TBecfiEferant fRgtinns may be
enb Yi | nde i.ng .
bRt o SRS, ARSRelTCRBLANE10RL hfvicuns
diffépanorizgfet mdfiaghts fuant beearsageduint adpabtexn that is not
efore the constr# tion respect

t f i ,
refoaiiagkie by an quberyear, M RAGRRTALLELSPEY FoNAakas with a

dedpaindie: tirdild oMM saRd10BEoA RAENSH Yo PRhd£iSs 84 which the
égov]ded within a fixture housing. Optionally it may
ragiatiare hahamicad athdhe Rdghsr fLukyreopsi ebmalated on a computex

e AU 50 S ] o ULV B0, ELIRL el log™)

or near Ithdd ifghithcicadvapeagagusliytprotvigbd €hadt uee circuit
boéiégiéﬁléﬁgﬂéégéﬂﬁﬁgi %%%igsggggsprovided within a fixture
housing. Optionally it may also be provided that the tertiary
optics are provided within the fixture housing. Finally, it may be
provided that the tertiary optics are provided on or near the light
beam opening of the light fixture like a light-fixture cover glass
piece.

In this manner use can be made of light fixtures in a
substantially convention type of construction, and B if desired B
also in compact construction shapes.

It may further advantageously be provided that the
tertiary optics can be mounted on a fixture housing of the light
fixture using fasteners. In this manner it may also be ensured,

for example, that the tertiary optics are removably attached to the

fixture housing. Finally, changing tertiary optics such that the




piece. In this manner use can be nmade of |ight

fixtures in a substantially convention type of

construction, and B if desired B also in conpact

construction shapes. It may further advantageously be

provided that the tertiary optics can be nounted on a

fixture housing of the Iight fixture using fasteners.

In this manner it may al so be ensured, for exanple,

that the tertiary optics are renovably attached to the

fixture housing. Finally, changing tertiary optics

such that the - 9 tertiary optics are designed as

"exchangeabl e” tertiary optics ma be ensured in this

texiney. oFhtes mentderidned fe "edchpegerblq' nbarthrry optics may
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inventronTs ase he obj ect of providing a

nodul ar systbikrdwidn ghirtfied Wedatkbatoakl Avdular system for
different radiation characteristics of light fixtures
Light E1EREEPP RPLEMIRE B I@dsE20g parts and the

swi t chi ngn Of 5 Ol { SV P@rﬁassedT%% l:ﬂgeebbgetsekvs&wgmg a

probl em by the characteristics claim 2
mopnlacup#etem f¢malxghxnfxxtunest&hpmoaiaewa dnﬂﬁeaﬁnt radiation

engiRrERbiStucs B Addhe S dins oniTposerRYipy bhp e of
exR88L g OPakd Clhd #Hd! rs’:uiﬂdha.efg okEBR 1P €cWOPALES.

Furt hernore, secondary optics are provided that
bundl e t?kelirgrﬁniemrt taRluss tthe pEPblem Ryl Hhe eheracteristics

ofngggh$ gystem conprises first tertiary optics of a
predéeterm ned shape. Tertiary
The principle of the invention is to provide a modular

system for light fixtures for illuminating building surfaces. The
modular system comprises a circuit board on which a plurality of
LEDs are mounted. Furthermore, secondary optics are provided that
bundle the light emitted by the LEDs. Finally, the modulax system
comprises first tertiary optics of a predetermined shape. Tertiary
optics of a predetermined construction shape means a planar,
translucent element that has light-directing microstructures of a
first type and predetermined dimensions. In case of the element
being a plate, this also includes, for example, the dimension of
the plate with regard to width and height. In case of a
translucent element that is concave, this also includes, for
example, the depth of the concavity and the rim diameter.

Second tertiary optics of the same construction shape are
also part of the modular system. The second tertiary cptics in
turn are formed by a planar, translucent element. However, it has

no light-directing microstructures of a second type. The first
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optics of a predeterm ned construction shape neans a
pl anar, translucent elenent that has |light-directing
m crostructures of a first type and predeterm ned
di mensions. In case of the elenent being a plate,
this also includes, for exanple, the dinension of the
plate with regard to width and height. in case of a
transl ucent elenent that is concave, this also
i ncludes, for exanple, the depth of the concavity and
the rimdianeter. Second tertiary optics of the sane
construction shape are also part of the nodul ar
system The second tertiary optics in turn are forned
te:bl;a@splca:mcs caanbeuswihtchednwhth thmesagond ttertdaryo optics.
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. sense of claim20 nmeans that the second tertiary ,

Eigfpire N0ag t#éewéanﬁeéaéﬁeaewx%r@moﬁﬂsﬁrg rtiggy optics. The
fi%é@mergz.la)g:gJ §t&'_% h§1§§"§ef§§:&§@.§& Seahn Uife T :{g%tt fixture

ertrary o S frrst Tertrary optics nmay
and eceperansed byl ehiet becbnghtei:txuyeopamlsr epl aced by the

second tertiary optics. Secondary tertiar ptic .

denot es SePPEEEYhEGF YRR OREHES AFRRIRS d% %\ﬂttehiav"ng the same
dm{.c.ergﬂéhst @iWhdtBsaRd R8I gRlithNahlicn&fgior Ofn aHY dse of a plate

el ement, or in Case of a cup-shaped elenent a plate

eldwaring dtthéns aase d@pahcgp sbaped| elemant thelaive having the same
characteri accordlng to the

dEPldflnvgﬁf{ i (?ﬁzcath.gyl ﬁvg’nﬁ"snsﬁ?‘gw :('imsé%%m? Thie

m crost miCUFAEtAbrt BRa%R60BHiEYDE aciimling Yadihai iimivention
characteristics of the Iiggt fixture that different
the dgwartdionopreNddapcEBatr bheupdsrettirtyresof Fhe 'second type

enéﬁﬂésa radiation characteristics of the light fixture that
different from that of the microstructures of the first type. This
means that the microstructures of the second type are not shaped
the same as the microstructures of the first type. Single or all
surfaces of the individual facets are shaped or positiocned
differently.

In this manner a completely changed, optimized radiation
behavior of the light fixture may be achieved by changing the
tertiary optics while keeping identical parts of the light fixture,
e.g. an identical fixture housing, an identical c¢ircuit boaxd, or
identical secondary optics.

With regard to the definition of the characteristics of
claim 20 reference is made to the dependent claims of claims 1 to

19, the definitions stated therein equally applying to claim 20.




means that the mcrostructures of the second type are
not shaped the sane as the mcrostructures of the
first type. Single or all surfaces of the individua
facets are shaped or positioned differently. In this
manner a conpl etely changed, optim zed radiation
behavi or of the light fixture nmay be achi eved by
changing the tertiary optics while keeping identica
parts of the light fixture, e.g. an identical fixture
housi ng, an identical circuit board, or identica
secondary optics. Wth regard to the definition of the
characteristics of claim?20 reference is nmade to the
dependenty Chrad gt Mxarhll T8 ]l sheullPbet hecdal tRati ORS First
stated therein equally applying to claim20. - 11 By
tephiagy eRbAPF Y Rwofiar mxavpled ehpfatpehpying a lens

st?:ﬁf:i-.h%yc J’::Eéilﬂ%yntg&rgﬂ l%)ﬁ%lggl ﬁl'afig EL%ef%lggif%ghm&ing a

ens structure conprising NUMerous NSES na
cohaeeityhtihathgis amont abdut Eha&tizist daeqd shavtsa And Séecond

I%%ge radi us, .and second thLiarﬁ optics being shaped
LeEEREFR PRELGH HENT HVERASH sipHd axilydi vhapainfheweeex, the

inBAVEARa L OPLAYES Ynddiila W%@gﬁhtaegitgﬁﬁﬁ ehout a different,

smal ler radius. While the firs enment creates a
smalipr-radiwsi orfhidivarthst diirsti elefenkeckeghesfaxtighkt-radiation

' er.radi at.i lLe,. the el enent.enabl es a
ohliideBrElBe e (8 Tadht 3i%eRise PERE R FEOHSE SFagiation angle,
thé asDemeREli ridlie ARgaddalti ohhehdsacebrSE08U8E Ythe light fixture

optjcs. Advantageously, the invention provides that

ati pelarge repdiafcian anddfe wHebf thet usppef conperdary setics.
having |Adinedlldliy)0 B 1268neioh"Brbbials ' YRS AN

macrostructures of the first type comprise facets having light-
directing surface of the first type, and that the microstructures
of the second type comprise facets having light~directing surfaces
of the second type. As with the embodiment of the light f£ixture
according to claims 1 to 19 described above, the micrestructures
may be facets. The facets each have individually predetermined and
precalculated surfaces that may guide the light impinging upon
them. By the selection of the type of surface and positioning of
the surface the guiding of the light in the desired manner may be
carried out for achieving a desired light distribution of the light
fixture.

According to a further advantageous embodiment of the
invention the first tertiary optics create a radiation angle of the
light emitted by the light, and the second tertiary optics create a

second radiation angle that differs from the first radiation angle.

In this manner a radiation angle of the light fixture, for
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of the second type conprise facets having
light-directing surfaces of the second type. As with
t he enmbodi nent of the light fixture according to
claims 1 to 19 descri bed above, the mcrostructures
may be facets. The facets each have individually
predeterm ned and precal cul ated surfaces that may
gui de the light inpinging upon them By the selection
of the type of surface and positioning of the surface
the guiding of the light in the desired manner may be
carried out for achieving a desired light distribution
of the light fixture. According to a further

exatypdal, agagUbe cOREGER EnDf B & hdndielf ithe thetihtstoptics.

tertiary optics create a radiation angle of the |g_t
TherefeEs  bint Acgrowntof akihth Ligdames Befiratyldght cfixture may

e,a radi.ati le that diff L0 e

prplviBbCalapSPran [P AL AR % wdRlend LEHR FiBRMCS
flandlégbt dhsetrilghtidn xXtande,a fthizd 12 gheX&iRkare NBYbHead
flchgggeg onlg by changin%:the tertiary optics. .

PREFEFBF ILF LY AR HHLh ixpiPeStive: 48adls | pedippgpgnd lazge
rabidtybR 1 Q!OVﬂfiféhfﬂgnﬂdﬂﬂg L bBULIFOPR ;

second lig tefixture a flog' |g§?h3P§%?i%Et?%%? %ﬂ%@% comprise
ant hfegticyhtetterinoe conmtganttivnosthpghtndi stenbitabrparts and

' re tive small., nediym and.large radiatio
holtbilyl “EFFLIde MOk Cin Sntiiess Bgngn Peoyi s = fhe only
digfapihgepad®, i dentical exterior construction shape and

identical parts and housing, different tertiary

opti cs bErhG-preEiRy farther gellatedi tpepi nogdpbax  sWiken

ackOY&DLE Of, T dfigTod €l ates to a nmodul ar system
according to claim?23.

The invention is based on the object of creating a
modular system where a changed radiation characteristic of the
light fixture is enabled while making use of substantially
identical parts and the switching of only few parts. The invention
solves the problem by the characteristics of claim 23.

The principle of the invention is that a first and a
second planar translucent element is provided, both having the same
predetermined construction shape. The planar, translucent element
is mounted on a housing of the light fixture in an exchangeable
manner. The first translucent element has microstructures of a
first type, and the second translucent element has microstructures
of a second type. The radiation characteristic of the light
fixture is changed by changing the translucent element.

The modular system according to ¢laim 23 is best
described in claim 20, it being noted that claim 23 shows the

principle according to the invention irrespective of the type of
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The invention is based on the object of creating a
nmodul ar system where a changed radi ation
characteristic of the light fixture is enabled while
maki ng use of substantially identical parts and the
switching of only few parts. The invention solves the
probl em by the characteristics of claim23. The
principle of the invention is that a first and a
second pl anar translucent elenent is provided, both
having the sane predeterm ned construction shape. The
pl anar, translucent elenent is nounted on a housing
of the light fixture in an exchangeable nmanner. The
1idh€ SdodFas| WepitraeeBNE1LAAR BOCERSt traislwsert element further
first type, and the second translucent el enment has .
dogs ek Hanasfaddlyopegdsspohe FypRriged PR dFeR Gy optics, but
th&r@géﬁgfﬂéégﬂ,%l%&e%@em %ggtasgﬁﬁiﬂﬁga'éo Jm/light source
changi ng e translucent el enent. The nodul ar system
sucit Co# i NMigvi-rolltaige Riliogehelampdes canpestther clesimeRD,

i t. being noted that c¢laim23 shows the ringipl .
PAAHATIY 0 Son@UPREEEPFBN LA PRESPREFFR &8 e ($he (ShFs by Tuasi

primary | i SOWC @neCeRGHRN ¥ybRel @i M 20 the transl ucent
el enent” further does " not hecessarily need to be

conpr i s@hmherepdvanyagpsi sve poviowhefxomrithe dapendent claims
| t i ti ; . ]
thai%iﬁr%eeg §‘°ar??é&%°\a?§‘?’§§‘ggﬁ§| %gg%&[‘g}; ogﬁ\é %t&ﬂléxf%ggr defsoription of

Mp~Of ‘any o

thélesid RNy Ghbahl ¥nakhe AvaGLh§e! M thepdimource B be
the first, quasi primary optics of the |light system ]
Furt her B@rait d4§ed gFbeBBFiBUAlIvERFe HOR e fidhirst embodinent

o2 L AYnde R UEhs BC el MirdEeth Db fes g » oneuse
boakrdiwi segsondBlrgr epitics, and textiary optics, and having a light
path illiustrated by way of example by a number of arrows,

FIG. 2 is a partially sectional view according to arxow
II in FIG. 1 of the lower face of the tertiary optics,

FIG. 3 is a first embodiment of a spherical facet
approximately according to section line III-IIL of FIG. 2,

FIG. 4 is a view like FIG. 3 of an embodiment of a
spherical facet that is different from that of FIG. 3,

FIG. 5 is a further embodiment of a light fixture
according to the invention in a schematic illustration, and

FIG. 6 is a schematic view the embodiment of FIG. 5
accoxrding to arrow VI.

The light fixture shown at 10 in its entirety in the

figures will be explained below based on the drawings. It should

be noted that, for reasons of clarity of description of the
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FIG | is a schematic illustration of a first

enbodi nrent of a light fixture according to the

i nvention, conprising a circuit board, secondary
optics, and tertiary optics, and having a light path
illustrated by way of exanple by a nunber of arrows,
FIG 2 is a partially sectional view according to
arrow Il in FIG 1 of the |ower face of the tertiary
optics, FIG 3 is a first enbodi nent of a spherica
facet approximately according to section line II1-111
of FIG 2, FIG 4is aviewlike FIG 3 of an

enbodi ment of a spherical facet that is different from

£ibhabs0f thbGoae & GompdiAdd PWdhy RMaadigBRt, 05180 with regard

i ght fixture according to the invention in a
tosdhéfareoti ehbediments, el rdfiagen@dds by $bhepampcsymbols.

Vi ew t he odinent of FEIG, 5 .acgording.to arr l .

The I | gREZET <t FBoEs R Finet Giififiend e & SLERY Hixture 10
ackbgdifg ¥b! theigwah vidieadrikal andFTEedvee hbasidhgwhgsted for

It should be noted that, for reasons of clarity of

regeseri pfi 8haBitrhe - 14 figures, the sane or
conpar abk‘prai t Shélrs e‘l. eﬂﬁq{tsedf-%ﬁ:%u‘g%[ %S'I/.ré?%aﬁg cifeuit board 11 ’

di fferent énbodi nents, "are reference e sane
onsyhbohsthié& LEDs hies, dldh r sinderiifed iaventoohtad| aghshown. The

fixtyre 10 _according to the invention with the
PEEn P 61 RORST O (e (A ibe MRRRHRL 0£oF| AFpPplop gn a carzier
pldt&hews a printed-circuit plate or circuit board 11,

on which three LEDs 12a, 12b, and 12c are nounted as

shown. THerthet rpatsivassss aryafpr] breap thegnthat BBDs, such as

migggpgégggggrsPnré§f§¥54§¥ capacitances, electric connection
lines, cooling elements, etc., are not shown. In this regard B
such as also in the remaining figures B FIG. 1 is to be understood
meraly to be schematic.

The LEDs 1l2a, 12b, 12¢ are overlain by secondary optics
14 according to FIG. 1. The secondary optics 14 are a plurality of
respective lenses 15a, 15b, 15c formed from transparent plastic.
Accoxrding to the figures, the lenses are each of a cross-section
that widens upward as shown in FIG. 1. The lenses are shown only
schematically in FIG. 1. They actually each have a plurality of
boundary surfaces that bundle the light emitted by the LEDs 12a,
12b, 12e¢. FIG. 1 shows that, as becomes obvious, for example,
based on the light beam bundle of the light beams 26, 27, 28, and
29, a light beam bundle 26a, 27a, 28a, 29%a is initially emitted by
the LEDs that has a very broad distribution. In other woxds, the
light emitted by the LED 12c¢ has, for example, a radiation angle of

about 120E up to nearly 180CE.
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plate 13. Further parts necessary for operating the
LEDs, such as microprocessors, resistors,

capaci tances, electric connection |ines, cooling

el ements, etc., are not shown. In this regard B such
as also in the remaining figures BFIG 1 is to be
understood nerely to be schematic. The LEDs 12a, 12b,
12c are overlain by secondary optics 14 according to
FIG 1. The secondary optics 14 are a plurality of
respective | enses 15a, 15b, 15c formed from
transparent plastic. According to the figures, the

| enses are each of a cross-section that w dens upward

as shownTha Ebfis Bod¥hES¢ enedslify AMVVMLEDN1¥c has a plurality
in FIG 1. They actuall ach have a

ofS he ticallx 1 e

pﬁapgﬁm SPEEREEAIE P pFadde th?&ltméfamsemﬁneepi gfa and 30b
nt t8drbE . t e L 112&!119&915 5 h that,

R By oo fol" axanple, Baggguoéagﬁgﬁﬁ?gﬁ?e totally

as becones obvi ous,
refdgatetnahethe boendightswebame 30a 2Ahd 28b ateh £Ratda bundle of

igh nd 26 27 28a, 29a is_ initially
héﬁgt %g%ﬁ%;} E%’Jhe ‘E‘EDséaqkﬁatfq]fh&“’a%H‘eﬂr B¥gthe secondary optics
l4dihati avéi SibstanOidEly Waxda1eihe |ight emtted by

the LED 12c has, for exanple, a radiation angle of

about 128 $hewld theyrmaterbtat] $hishphesrwebodyisdSalso
scRYBLEYELN @ﬁ_,;{g ald.t of .boundary
sur f aces ﬁ%th only t ép%%ﬁﬁéﬁ#%&gﬁﬁ «e8"903°hFgS 3ERr the better
und@pebandinyg @f ZXhelhimvdrgiilonheans 26a, 27a, 28a, 29a
refl ected gon the boundary surface 30a and

305 282%%%&2‘%? RIS df aFPgRrrpRgRE 26b2 SHRCLEBR from the
sedSidd Sy aptdas bwﬂéﬁ%ﬁ%ﬁ%dir ¥s0BbkGSenls L081166 Gm. The

substantially parallel.
spacing A is preferably alsoc between 10 and 80 mm, advantageously
between about 10 and 50 mm. The tertiary coptics 16 in the
embodiment of FIG. 1 are formed by a plate-shaped, translucent,
e.g. transparent element. They may be comprised, for example, of
plastic.

It has a lower face 17 turned toward the secondary optics
14, and an upper face 20 directed away from the secondary optics
14.

Light-directing microstructures 18 are provided on the
lower face 17 of the tertiary optics 16 in the embodiment of FIG.
1.

FIG. 2 shows that the microstructures 18 are formed by a
plurality of facets 19%9a, 19b, 19¢, 19d of which only some are shown
in FIG. 2. In the embodiment of ¥IG. 2 the facets are provided
with a spherically concave surface 2la. According to FIG. 3 the

facet 184 may have a spherical surface 2l1a that is curved about a
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It should be noted that this phenonenon is al so
schematically illustrated and sinplified, and serves
for the better wunderstanding of the invention.
Tertiary optics 16 are arranged at a spacing A from
the secondary optics. The spacing Ais between 1 and
100 mm The spacing Ais preferably also between 10
and 80 mm advantageously between about 10 and 50 mm
The tertiary optics 16 in the enbodinent of FIG 1
are fornmed by a pl ate-shaped, translucent, e.g.

transparent el enent. They nmay be conprised, for
exanple, of plastic. It has a |ower face 17 turned

ragddiigr g€t %’ér*s%’etbh@ar y Gptémslintyl toaFdGandupher fhage 293 may
m.the seco

1ERERELERR B8 WY oD eerdRars 2bo Fhatatsrormted about. a

ratidmarof ammagwfe tde g qsf_tm%r )éz%ﬁ&kfﬁéaﬁ@l&n tB8ter than =.
enbodi nent of FIG 1. 2 shows t hat ﬁ
n1crostrThﬂLﬁ?ﬂﬁ@ﬁ?%ﬁe?qnﬂﬁﬁgatbylanSpbﬁrSEGBy afto 4 merely

fa8€ L i i.ch onLy s are s
sel ﬁ& tS éﬁ’?&r Ehek enbodlag.:%s%truc];uﬁaé EE C%legp c?ecompletely
dlzp‘f@wmur amt Inaez Sph @i tdalal1y yC a&gﬂ!éEeaUtBaEEgﬂ&-atechnlcal
regg rd| facet 19d may have a

HeTTea é‘ﬁa%ﬁ&?eﬁsree}v-%aoabbabaumr 1%f the light
£isndials an Qslhré/%tﬂf;@_erst %%C%QlaggtﬁQ EA&EéS%Q ace%%% may all be

19d ma alternatively al so have a curve
idenfgicals cJbyed tiisoen tdrer Adias 5ﬁceulvaﬁﬂrihé{té}*Eﬂfﬁlqptlcs 16

mayfg%]édeﬁr%@{ E%ngr g%tr'egrﬁnét%g 1{'18112_ %f g:;gz?éignses according to
FIG. 3. In this regard all of these facets 19 may have a constant
radius of curvature r.

In an alternative embodiment of the invention the facets
have radii of curvature r that are different.

A light fixture 10 using first tertiary optics 16
compriging numerous facets 19 having radii of curvature r has a
completely different light~radiating behavior than a light fixture
comprising second tertiary optics 16 of identical construction, but
having changed microstructures 18, the curved surface 21 of the
facets having a radius of curvature R.

FIG. 1 shows that with microstructures of a first type a
certain light radiation behavior of the light fixture is achieved:
the parallel light beam bundle 26b, 27b, 28b, 29b is expanded into
a light beam bundle 26c, 27¢c, 28¢, 29 accorxding to FIG. 1. The
expanded radiation angle is denoted by ¢« in FIG. 1.

When using microstructures of a second type that is

different from the first type, such as when using facets having a
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serve to show that the mcrostructures 18 may be
shaped conpletely differently and nay be optimally
adjusted to light-technical requirenents and to the
desired radi ati on behavior of the light fixture. in
the sinplest of cases the facets 19a to 19d may all be
identical. Thus the entire |ower face 17 of the
tertiary optics 16 may be forned by an array of
identical mcrolenses according to FIG 3. In this
regard all of these facets 19 may have a constant
radius of curvature r. In an alternative enbodi nent of
the invention the facets have radii of curvature r
surfiace a2b diddardimig th [BIght 4f,i at ghangédusadgatientangle can be

2chETH0 Yk |15 PAiARR G s SAISEERR c0E g Lager radius of
cudrht@renmt Jdf MHe rAadisalda2ibebavicae £hageg. | i ght

fixture conprising second tertiary optics 16 of
i dent i cafhe dmyantdicnods mat mnaeﬂ-mgl@nahg@dto usa changed radii

of n?:&é?g&%aw:h% eosrd]ér t:toh%afr r\‘:.?:g SQE&Q&% 1 Of ?]% V\%he light

a radius curvature

fikbate Wi tinsnﬁ&,s tHHEC ivem tAona ihiteftis t ¥ eeﬂa.b]:éri acdmpletely
| i ght radlatlon behavior of the light fixture is

Ch%’&‘ﬁ?%v:’e’cg HRSA RN GhATAGHETHESHE B PRS PELon S different

faeé%bs @ m@eqdﬂwmaﬂ 599%39@@%@@'&3@&:1\1&1 facets
27c, 28c, 29 according to expanded

19y adIrattIurs aaginer s ﬁsbe:n@u:adlpby athe Fig}:t Ifigkdncostony and the
crostructyres .of a _second .ty that |s _dif erent
a1 JLERRSHISH ot Eheingd GO FRYS by PEARGER b 1k, ASFERR g, rannex
within the ISYHPRELAW cRaELEH. NIThOthLS edd €né haWEiftbe topography
radi ati on angle can be achieved that is snmaller with

of t e swaxt ifaeeofl 7Ta ofater figatusestiary optics may be shaped
differently overall as opposed to the surface topography of the

second tertiary optics.

FIG. 5 shows in a further embodiment that the circuit
beoard 11, the secondary optics 14, and the tertiary optics 16 are
attached to a fixture housing 25, or installed within the fixture
housing. The attachment element, the electric supply lines, and
further required electric and electronic parts and cooling bodies
are not shown in FIG. 5 for reasons of clarity.

The fixture housing 25 can be pivotally mounted on a
mounting surface 24 on a wall by a joint 23. Conventional
attachments of a fixture housing 25 on wall surface may also be
used.

FIG. 6 shows that the secondary optics 14 may comprise,
for example, nine lenses 15a, 15b, 15¢, 15d, 15, 15f£, 15g, 15h,

15i. The respective nine LEDs are not shown in FIG. 6.
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curvature R of the surface 21b of the facets. The

invention is not nerely limted to use changed radi

of curvature in order to vary the radiation angl e of

the light fixture. Instead, the invention intends to

enabl e a conpletely changed |ight radiation

characteristic by positioning different facets and by
shapi ng i ndi vidual surfaces 21 of individual facets

19. In this manner, for exanple, the light field

contour and the distribution of intensity may be

changed in any desired manner wthin the light field
contour. To this end the surface topography of the

| oner f adewaveni RlﬁafﬁrQieﬂnimi&hqwsophhtsthayteetlary optics 16
S d gzd er ent overall QpRose he sur f
of 9§B§ ,J;ntxrg. 6 n&/ Jr{d:l.}la% ngl;& gcggr E ?:IC.S 5 they

to ography of "t &5

hasbowsscmsarﬁwﬁ:lw Wlmrstﬁwyﬁ he QhéC‘ééit:.QQy”lrgth.cs 16
t he secondary optics 14, and e tertiary tics

11

maygbs, gemayed Frap tthey Hiniurie Nevsdngg 2§5anférr¢m aaed day
t T I
AL P LA i Y g M cBbRE IR Lo £°0E 2 secona
typéect8anewmheﬂmxnrumtnnqtunes @ﬁdtheobeagnaoﬂyps apé eshaped
diggt shgfn n 9§55 for reasogns of clarity
TP ¥1 ) 5 TRGT WS TRAFEESS| ?fnﬁuﬁ%’éﬁt Fﬂ?%e the light

£iR0uPs | AhrdEd AGE PR sOthaint@! maly pRok9i8t a 23hanged 1ight

Conventional attachnments of a fixture housing 25 on
ramtl%%rﬂ&b@qwn@lts@ b&hugs dd spRRBing 8howepléebely hehanged

gﬁgo &%- ‘Biéﬁﬁll4 may conprise, for exanple, nine

enses *15d, 15e, 15f, 15¢g, 15h, 15i.
The respective nine LEDs are not shomn in FIG 6. - 18
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However, FIG 6 clearly shows that the tertiary optics

16 of FIGS. 5 and 6 forma circular part. According

to FIG 5 they have mcrostructures 18 of a first

type. The tertiary optics 16 nay be renoved fromthe

fixture housing 25 and replaced by different tertiary

optics having mcrostructures 18 of a second type.

Since the mcrostructures of the second type are

shaped differently fromthe mcrostructures of a

first type, the light fixture changed in this manner

may provide a changed light radiation characteristic,

t hus di splaying a conpletely changed 1ight radiation
Clpdmavior. - 19 Cains 1. Alight fixture (10) for

illumnating building surfaces, conprising a circuit

board (11) on which a plurality of LEDs (12a, 12b,

12c) ar el nounteiyhs aicitthaey (@) Eor( 34 luhbaitDugdb€ilding

tge light emifted by the LEDs, and tertiary optics )
SUFABTOT or TRWPTLIS LT & SHEcuity Beerdedid) ePRnhtClnad ipprality of
LEDS 00124 reml | NP AY GRS MonlEeeS seblBlarg: oot | @) that bundle

fixture according to claim1, characterized in that

the hbight remttird R $hel 3D c anscdeytiagy apbicgofié) formed by a
i it ur e dj . j
PLiREr Fotsiubert Suchlle bhabid® 20REIMERb0LS) BB ontructuzes
(18hve a concave surface (21). 4. The light fixture
according to claim 3, characterized in that the
surface is spherically curved. 5. The light fixture
accordi ny. t arind aiight3 fakthre according to claim 1, characterized

in that the microstructures (18) are facets (19, 19a, 1%, 19%c,
18d).

3. The light fixture according to claim 2, characterized

in that at least some of the Ffacets have a concave surface (21).

4. The light fixture according to claim 3, charactexrized

in that the surface is spherically curved.

5. The light fixture according to claims 3 or 4,

characterized in that the surface is aspherically curved.

6. The light fixture according tc one of the claims 3 to

5, characterized in that the surface is cylindrically curved.

7. The light fixture according to one of the claims 3 to

6, characterized in that the surface is a rotational paxaboloid.
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characterized in that the surface is aspherically
curved. 6. The light fixture according to one of the
clains 3 to 5, characterized in that the surface is
cylindrically curved. 7. The light fixture according
to one of the clains 3 to 6, characterized in that
the surface is a rotational paraboloid. - 20 8. The
light fixture according to one of the clains 2 to 7,
characterized in that at |east sonme of the facets have
a planar surface. 9. The light fixture according to
one of the previous «clains, characterized in that the
m crostructures (18) are provided on a face (17) of

the el engnt h@) 1hghBeeikoNbE tatdSrSHEP N She Q&tltﬁ%. claims 2 to
(14). 10. The light fixture according to one of the

1 prbfirgeserdzadnin Shakaeteleant $ome f the facets have a planar

sdBfglRstructures are provided on a face (20) of the
el enment (16) directed away fromthe secondary optics
(14). 11. The light fixture according to one of the

previous cl r rlzed in that .the ele

(16) is at a@§%20|%ﬁg %Spac gaﬁs 7écﬂﬁt§? 9§écghd§k§ previous
clagmsGs chhdpoté2izéteihi ghdt f thé witcmeonibtigds0 (08¢ ake provided

t he _prev I zed that the

°n§8c§ﬁ&&r;gggtP%s%%ﬁ471%$$%€fgféSL&Eﬁ%ﬂﬂ|§ﬂﬁéfﬁb§P§|ﬁ@FOndarY

oplthi@lat (haans against the tertiary optics (16). 13. The
light fixture according to one of the previous
clainms, characterized in that the elenent (16) is

formed byo2 she 1ight fixture according to one of the previous
claims, characterized in that the microstructures are provided on a
face (20) of the element (16) directed away from the secondaxy
optics (14).

11. The light fixture according to one of the previous
claims, characterized in that the element (16) is at a spacing

{spacing A) from the secondary optics (14).

12. The light fixture according toc one of the previous
claims, characterized in that the secondary optics (14) directs
substantially parallel light beams against the tertiary optics
(16) .

13. The light fixture according to one of the previous

claims, characterized in that the element (16) is formed by a

planar plate.
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pl anar plate. - 21 14. The light fixture according to
one of the claims 1 to 12, characterized in that the
el enent (16) is concave. 15. The light fixture
according to one of the previous clains,
characterized in that the el enment conprises a
plurality of sections having different

| i ght-technical behaviors. 16. The light fixture
according to one of the previous clains,
characterized in that the light fixture (10) is
mounted in a locally fixed manner. 17. The |ight
fixture according to one of the previous clains,
characteiﬂzedwha Lhghtt ficxtoure idodwbingy (tblpnet b€ the claims 1

ond tics,(14),. and opti.onall tertiar

120 cSRn¥as B a2a 10 endb (ot e Binel 8 L ePRGhve-
(25) 18. The light fixture according to one of the
previous_ _clains, characterized in that the tertiar

optics (18) aT€9p¥bghEe%PxFqF%a§QQﬁﬁdﬁﬂﬂ:G@t°6&eﬁ?n§K8fPrEVi°us

clbhfis| | BRhrhbkedi ol 1) tﬂhﬁrEhd“@ﬂEﬂéntPEoﬂthgBE a plurality of
fixture coveroglass piece. 19. The light fixture

segtderai havingoptfberent bight-teshndicalnbehaviors.
characterized in that the tertiary optics (16) can be
mounted on a fixture housing (25) via fasteners. 20. A
m)dul ar 3§st eThé olidﬂb.'gfﬂi:iﬁm:tajra&&o(rlﬂ)lgf @ one of the previous

T R A ———

a 1acalhyefﬂm@@tmﬁhnéfpondary - 22 optics (14) that
bundl e the light emtted by the LEDs, and first
17. The light fixture according to one of the previous
claims, characterized in that the circuit board (11), the secondary
cptics (14}, and optionally the texrtiary optics (16) are provided

within a fixture housing (25).

18. The light fixture according to one of the previous
claims, characterized in that the tertiary optics (16) are pxovided
in a light-output opening of the light fixture (10) in the manner

of a light fixture cover glass piece,

19. The light fixture according to one of the previous
claims, charactexized in that the tertiary optics (16) can be

mounted on a fixture housing (25) wvia fasteners.
20. A modular system for light fixtures (10) for

illuminating building surxfaces, comprising a circuit board (11} on

which a plurality of LEDs (l2a, i2b, 12¢) are mounted, secondary
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tertiary optics (16) of a predeterm ned construction
shape and forned by a planar, translucent el enent
having light-directing mcrostructures (18) of a
first type (FIG 3), second tertiary optics of the
same construction shape being provided that are
formed by a planar, translucent el enent having
light-directing mcrostructures of a second type
(FIG 4), the first tertiary optics be exchangeabl e
with the second tertiary optics, the mcrostructures
of the second type enabling radiation characteristic
of the light fixture that are different fromthose of
opthesni t4bsthak thurdlefthe d ifdghts emijpred Ry, thaclBDdul and first

coBL3AEP, BEEPEH! Pt 12 Dot INRE LR ol e and
fOé’:ﬂ.lé?. %gaa ﬁ%x;aﬁﬁctra’kﬂﬂlud’?m @g,e:ﬁgm ;;gmiagt Ilﬁlght-d:l.rect:.ng
mi 0D BETTERATE LCE B Yt R YRR A hapPl s copgERe stertiazy

opbﬁh!h n@fl tigh t s ghhe %&nmmﬂoap ShapelBhingf poeeaeddthat are
2% .. 22. The nodul ar stem according to clains 20 or
£oed k¥ @IaRdBe Fransingenth elemest Ravindr Jightrdirecting

mléééitﬁﬁﬁ@ﬁfbi'&gﬂa dsutiid %ygé‘&%ﬁbthﬁ | ghb gifgﬂrﬁefézary

a first radiation angle (a and th a 't he second
oPtéfsike yerghangeainah i th die sadioadi praiayy optind, the

| e t f nt..f h
6RO ELhNLALDI e ) ddhlld LSl A Lo
charghtetlsﬁxnenffthe Lilghtmfiature khakdang dﬂffazent from those

t | t i L - 3 12a, 12b,
o£ SR ALk Gluchiile U nelMizst: Eopanont of a

21. The modular system according to claim 20,
characterized in that the microstructures of the first type
comprise facets (19, 19%a, 19b, 19c, 19d) having light-directing
surfaces (2la) of a first type, and the microstructures of the
second type comprise facets having light-directing surfaces (21b)

of a second type.

22, The modular system according to claims 20 or 21,
characterized in that the first tertiary optics (16) enable light
radiation from the light fixture at a first radiation angle (c),
and that the second tertiary optics enable light radiation at a
second radiation angle that is different from the first radiation

angle.

23. The modular system {10) for light fixtures for

illuminating building surfaces, comprising at least one light
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predet erm ned construction shape (16) that can be
provided in the light path of the light emtted by
the light source and that has [light-directing

m crostructures (18) of a first type (FIG 3), a
second pl anar, translucent elenent of the sane
construction shape being provided that can be
provided in the light path of the light emtted by
the light source and that has light-directing

m crostructures of a second type (FIG 4), wherein the
first elenment can be exchanged with the second

el ement, and wherein the mcrostructures of the

soaeeendleypelBRpbl Zop, radiiaid 0 1aead, a¢kahsihbbnef ellfent of a
ight fixture that are different fromthat of the

Li . :
PrRABFELEINRS FeRs Brue ko (1ape yi36) thag can be provided in the
iight path of the light emitted by the light source and that has

light-directing microstructures {(18) of a first type (FIG. 3), a
second planar, translucent element of the same construction shape
being provided that can be provided in the light path of the light
emitted by the light source and that has light-directing
microstructures of a second type (FIG. 4), wherein the first
element can be exchanged with the second element, and wherein the
microstructures of the second type enable a radiation
characteristic of the light fixture that are different from that of

the micxostructures of the fixst type.
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