LI GHT FI XTURE The invention relates to a
light fixture for illum nating building surfaces
according to claiml1. Li ght fixtures for
illum nating building surfaces are any light fixtures
serving as floor, wall or ceiling | anps 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 capabl e of
illumnating the surfaces of exterior areas of a
bui l ding, e.g. parking lots, green areas, or wal kways.
Bui | ding surfaces to be i ] ?ﬁgﬁkn t he sense of
claim1 al so include pai rﬁfld#gs%gt obj ects to be
i1l um nat ed. In the course of the further
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In the course of the further improvement of LEDs, they
are now increasingly used for illuminating building surfaces.
Currently 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 necessaxy,
previously detexmined and exact light distribution. Furthermore,
the invention seeks to provide a light fixture allowing a change in
light distribution by recourse to standardized light-fixture parts
by changing only a few parts of the light fixture.

The invention solves this problem initially by the

charactexristics 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

ei ther by soldering or any other suitable type of
nmounting. The circuit board in the sense of claiml
therefore fornms the nechani cal support for the LED or
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The light fixture according to the invention further
conprises tertiary optics. The termtertiary 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 el enent.
A planar elenment is any planar, plate-shaped el enent,
but optionally also a concave el enent that has a thin
wall. In particular, crown-shaped planar elenents al so

fall under the termtertiary optics in the sense of
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direction of the light occurs.



The follow ng exanple is selected to show the above as
follows: presum ng that the translucent elenent 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 uniformy have very small radius, a greater

radi ation angle is created than if facets are

consi stently used whose surface concavity has a

greater radius,, In this manner_ a |light fixture
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According to an advant ageous enbodi nent of the
invention the mcrostructures are forned by facets.
Thi s enabl es individual predeterm nation and

cal cul ation of the surfaces of the facets.

At | east sonme of the facets have a concave surface.
This enables, for exanple, the realization of a
desired light distribution by a selection of the
concavity of the surface. Advant ageousl vy,
the surface of the facets is spherically arced. In
this manner use can be nade of conventional design

nmet hods. As .an alternative or in addition,
the surf &be ﬁcltgw:én@aemhqyis)esw dd [show dbe. above as
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optionally be equipped with a lens plate having microlenses of a
first type or using another lens plate having microlenses of a
second type. By changing the tertiary optics (also of the lens
rlate} the radiation behavior of the light fixture may be altered
accordingly.

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

The light-directing microstructures may be formed in
different manners. For example, it is conceivable 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

rart the structures are transferred to the blanks accoxdingly.



In a further advantageous manner the invention

provi des that at |east sone of the facets have a

pl anar surface. This enables a targeted |ight
direction of |um nous flux proportions into certain
corner areas. To this end the planar
surface is generally at an inclined angle to the main
radi ation direction of the LEDs.

Advant ageously, the m crostructures are on the side of
the el ement that faces the secondary optics.

As an alternative, and/or in addition the

m crostructures may al so be on the face of the el ement
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blasting, as only diffuse scattering and not light-directing
microstructures would be provided in this manner.

According to an advantagecus 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 suxface.

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

As an alternative or in addition, the suxface 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.




According to a further advantageous enbodi ment of the
invention the elenent is forned by a flat plate. This
enabl es the construction of a light fixture having a
very good conpact shape. Furthernore, a
light-technically optimzed interaction with LEDs
mounted on a planar circuit board can be ensured by
tertiary optics conprising an el enent having a pl anar
pl at e. In an alternative enbodi nent of the
invention the elenment is concave. The enbodi nent of
the invention can be used in an advantageous nanner

for exanple, if the circuit board is concave, or
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particularly advantageous construction, in particular mounting of
the texrtiary optics on a fixture housing of the light fixture as a

function ¢f the mounting of the secondary optics on the fixture

housing.



It may further advantageously be provided that the
tertiary optics can be nounted on a fixture housing of
the light fixture using fasteners. In this nmanner 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
tertiary optics are designed as "exchangeabl e"
tertiary optics may be ensured in this nmanner.

The invention further relates to a nodul ar system for
light fixtures according to claim18. The
invention is based on the object of providing a
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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 surface.

According 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



Second tertiary optics of the sane construction shape
are also part of the nodul ar system The second
tertiary optics in turn are forned by a pl anar

transl ucent el enent. However, it has no
light-directing mcrostructures of a second type. The
first tertiary optics can be swtched with the second
tertiary optics. The exchangeability in the sense of

cl ai m 18neans that the second tertiary optics can be
nmounted on a fixture housing of the light fixture
using the sane fasteners as the first tertiary optics.
The first tertiary optics may al so be renoved fromthe
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case of a cup-shaped el enment a plate having the sane
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housing. Optionally it may also be provided that the tertiary
optics are provided within the fixture housing. Finally, it may be
provided that the tertiaxry 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 texrtiary optics are removably attached to the
fixture housing. Finally, changing tertiary optics such that the




Wth regard to the definition of the characteristics

of claim 18reference is nade to the dependent clains

of claims 1 to 17,the definitions stated therein

equal |y applying to claim 18, By way of

exanple it should be noted that the first tertiary

optics may be, for exanple, a plate having a |l ens

structure conprising nunerous | enses made from facets

having a concavity that is arced about a first |arge

radi us, and second tertiary optics being shaped

simlarly, wherein however, the individual facets have

a_concavity that extends about a different, smaller
tertiagy SPLifiF| arendepigned A nignchanggaklel tertiary optics may
be ehgqggarggighggnmggﬁgggteristic of the light fixture

wth a snmaller radiation angle, the el enent enables a

radi at 'be thaeatieni stithef itékateghio fd Xiddheladt system for

| ar.ge radi ation angle with the use of secondary

119h5pf?§§9res accordifly 4Q\gltetlisiy, the invention
provi deget BalehbBeoHBES L h ool ket 48 tfiing a

conprise facets having light-directing surfac

moduflarsByeype, fandlight fhztures oshatucdlioes ofififeredcoadiation

type_conprise_face aving lighi-directing syrfaces
cnars¥RELEBERE R, DEERE LOKH IFeq nbi naA R R doe of
exiski@ht phickbUARAAERET SWiEchOng | ¥ MBnily t vl Hlaaa | bed

above, the microstructures nmay be facets. The facets

each h@bke LRpueptiéonl sglyesdehe rprokiemy grhe siharastedistics

of cgggﬁagg§ that may guide the light inpinging upon them
y the Selection of the type of surface and
posi t i vhengrohcipEeSoff Ehe idvemtish s Ao @i ta mddular
__the desired manner may be carried out for achieving a
SYStEBSFPEJLLABRt FdrspreputPBni blunipatingbuilding 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 modular 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. 1In 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 ia 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 optics 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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fixture. According to a further

advant ageous enbodi nent of the invention the first
tertiary optics create a radiation angle .of the |ight
emtted by the light, and the second tertiary optics
create a second radiation angle that differs fromthe
first radiation angle. In this manner a radiation
angle of the light fixture, for exanple, nay be
changed only by changing the tertiary optics.
Therefore, in a group of light fixtures a first |ight
fixture may provide a spotlight distribution, a second

Light fixture a floodlight distribution, and a third
Lertiakt OPFxtarean ‘b?o%‘ﬂ“f‘%éﬁﬂil‘?% s gedomd serkilaly optics.
The L8SR RV | . ' j atign_angles
SEPRESLA SRy 1o B WU ) g 09 1 BRAICLSR: cne
secondeherthhrextptics camYe Uhuimied apa Fikthdenhotdling of the
1igh agts and housing, different tertiary optics being
ig Br LEHREE 41 Rg yBQW?f%ﬁqqﬁ??ﬁﬁtﬁs the first teTgaary

optitByenthens{Hit h@éri%ﬂt otk A W% P eloved from the

~ according to claim21. invention 18§
lighpafixtene t amd obppldaced ky e rpcondd dilranh azys opiveer e
a changed radi atjon characteristjc of the |ight

fixtur TN LA ST IREGGR) droetse & Gt bavipg the same

dimensleshs Oal tiRaFdfarded RPLdM Tl HLiYhtOhY th@WcBak! 8 a plate
The invention solves the problemby the
element; se¥ cin s¢3ve of a|cupnglped element a plate having the same

depth of concavity and the same rim diameter.

As a further characteristic according to the invention
the invention providees that the microstructures of the second type
enable a 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 positioned
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 circuit board, or
identical secondary optics.

With regard to the definition of the characteristics of

claim 18 reference is made to the dependent claims of claims 1
to 17, the definitions stated therein equally applying to claim
18,
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The principle of the invention is that a first and a
second pl anar translucent elenent is provided, both
havi ng the sanme predeterm ned constructi on shape. The
pl anar, translucent elenent is nmounted on a housi ng of
the light fixture in an exchangeabl e manner. The first
transl ucent el enent has mcrostructures of a first
type, and the second translucent el enment has

m crostructures of a second type. The radiation
characteristic of the light fixture is changed by
changi ng the translucent elenent. The nodul ar system
according to claim2lis best described in claim18,it
bei ng B¥t B8yt phtexrmp ke m%mkﬁ@qammqolt@aacwﬁdufngst

tertigr? p{:%og%éfnbé”&?al 2 Of ! he.l.a}tye[)%ﬁtv:.éulgeﬁeﬁtens

sou ntr Yy fo tr nsi uce

strufttutheconprss Ny NEREECES |1¢nwdn4de b oD FIdet@0 hakring a
tertiary optics, but the translucent elenent may -

concaxibki fBah t&nvered FReuY | yiinghularsudadias and second
tertB.Q V9£>E§9§ Q%R@eﬂﬂﬁé@ %,h%he%ilnr%bwe\ﬁ?r, the
|cularly al s© punctlforn1 I'g source - "be the
indi?ldgal faasts phavery ompicasitof tHut lextendsysbenit a different,
smaller radius. While the first element creates a light-radiation
characteristic of the light fixture with a smaller radiation angle,
the element enables a radiation characteristic of the light fixture
at a large radiation angle with the use of secondary optics,

Advantageously, the invention provides that the
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 fixture
according to claims 1 to 17 described above, the microstructures
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 advantagecus 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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Furt her advantages are obvious fromthe dependent
clainms that are not referenced and based on the
foll owi ng description of the enbodi mrents shown in the
drawi ngs. Therein: FIG 1 is a schematic
illustration of a first enbodinment of a |ight fixture
according to the invention, 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

example, faysbecrbaagadnenty By sphenying thediertiary optics.

xi gat el or. di ection lingof FI.G .2, _.
TherdRR-Sy! TR € ¥rafprOE Tiae ARG arEiet Al fixture may
provigeeni sabtlidght Gbatributibhprendedsdn 1t ofidthize 3

i, a further enbodinent of a |ight fixture

f1°°_§légslﬂgi ﬁg?FBiPHEiPHveﬂWoﬂ il gd skigitfatfigcture a broad
FioctligRY SLERisR0ler wich eomeollh i { AR e 2uvse
radiation angles. All three light fixtures of this group comprise
an identical exterior construction shape and identical parts and
housing, different tertiary optics being provided as the only
differing part.

The invention further relates to a modular system
according to claim 21.

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 21.

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 claim 21 is best
described in claim 18, ~ it being noted that claim 21 shows the

principle according to the invention irrespective of the type of
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The light fixture showm at 10 in its entirety in the
figures will be explained bel ow based on the draw ngs.
It should be noted that, for reasons of clarity of
description of the figures, the same or conparable
parts or elenments, also with regard to different
enbodi nents, are referenced by the sane synbol s.
FIG 1 shows a first enbodinment of a light fixture 10
according to the invention with the fixture housing
omtted for reasons of clarity. FIG 1 shows a
printed-circuit plate or circuit board 11, on which
three LEDs 12a, 12b, and 12c are nounted as shown. The
lighty isquRei r Somtrisgar §o1rlpap B8 noubhedtrénslesentpl element

furéHéfi&BE§*ﬂ3£ necessgarily need to be comprised of tertiary
optics, but the translucent element may - assuming a conventional
light source such as a low-voltage halogen lamp or any other
degired particularly also punctiform light source - be the first,
quasi primary optics of the light system.

Further advantages are obvious from the dependent claims
that are not referenced and based on the following description of
the embodiments shown in the drawings. Therein:

FIG., 1 is a schematic illustration of a first embodiment
of a light fixture according to the invention, comprising a circuit
board, secondary optics, and tertiary optics, and having a light
path illustrated by way of example by a number of arrows,

FIG. 2 is a partially sectiocnal view according to arrow
IT 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-III 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
according to arrow VI.

The light fixture shown at 10 in ite 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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plate 13. Further parts necessary for operating the
LEDs, such as m croprocessors, 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,
120 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

0 e pROVAcmehys, also with regard
f:.%f:ﬁ e%j',a}’%% ﬁ:ﬂ.ee‘orl coliMfara®leepa ys

y In 1. They actuall each have a
to Wﬁérém oém]:la:ﬁ:lﬂumt}s ,s mﬂ:fe\a ghepgage gﬁ¥‘”’°°15 .
enitted the ﬁﬁg% ahe hEhﬁixture 10
as beco %Hﬁ? 13%%?'8% themﬁ

ac?gﬁﬁ.}?%% et}Qé iﬁ‘@eﬂﬁiﬂﬂ vﬁ.&ﬂﬂ&l‘% £iXkuras hoaﬁdnggom&tted for
g eam bundl e 26a, 27a, 28a, 29a is initially

reesbﬁ#edqul$tiiifib that has a very broad
di stri bu#ggn Sibher ﬂ/ﬁ,@gd dglq,clﬂwtpl%@et bedchyculie board 11,

LED 12c eX&”D' ation angle of about
onl@QEEHptﬁﬂeﬂeﬂmby ﬂﬁ@ﬁile, and 12¢ are mounted as shown. The

printed~circuit board 11 may be mounted, for example, on a carriex

plate 13.

Further parts necessary for operating the LEDs, such as
microprocessors, resistors, 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
merely 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 lenses 15a, 13b, 15¢c formed from transparent plastic.
According to the figures, the lenses are each of a cross—section
that widens upwaxd 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, 12¢c. FIG. 1 shows that, as becomes cbvious, for example,
based on the light beam bundle of the light beams 26, 27, 28, and
29, a light beam bundle 26a, 27a, 28a, 29a is initially emitted by
the LEDs that has a very broad distribution. In other words, the
light emitted by the LED 1l2c¢ has, for example, a radiation angle of

about 120E up to nearly 180E.
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The | ens body 15c overlying the LED 12c has a
plurality of boundary surfaces with only the boundary
surfaces 30a and 30b shown in FIG 2. The |ight beans
26a, 27a, 28a, 29a are totally reflected on the
boundary surface 30a and 30b such that a bundl e of

i ght beans 26b, 27b, 28b, 29b is emtted by the
secondary optics 14 that are substantially parallel.
It should be noted that this phenonmenon is al so
schematically illustrated and sinplified, and serves
for the better understanding of the invention.
Tertiary optics 16 are arranged at a spacing A from

t he secovnar Yenptbsdy IThe spariying tise IEDVASe baand plurality

100 mm The spacing Ais preferably al so between 1
oL hauBBaRH S%Eaﬁf%g%mge%%t%eeﬂo . ¥ GURaes g and 30
shfgnﬁ igrgt@[ YoOptdfs 16 hdgnermdi rend, ;ﬁsf,' ©9al a3kCtotally

or me y a plate-shaped, translucent, e.
reflentpdr ent the chemdainesuripcd SGomrd Kb sugh that a bundle of

.€ le, o | agtj cC. . It has.a |l ower fac .
11358 B a2 6her 7P ne?Bc ATRAR ISR By HRE aecihfary optios
14f @R8¢t 20r 8 s8ELLENBYRYLY IPaRd e SECONdary optics 14.

Li ght-directing mcrostructures 18 are provided on the

| oner fakt shosldtbe neted athabthis phenopenae is also
. . =
scﬁﬁgggiggﬁ. oil?ck&r&fi%d and smr%ld.éaye%, fﬁrﬁ&? 3’%\{%&3#«0:: the batter

m Crostruct ur es are for

unfiaeetanddng 4Obthd 9invdReiai. whi ch only sone are shown
in FIG 2. In the enbodinment of FIG 2 the facets are
provi dedTeF HhasY sPREHFE of § \ A% AZKFARERST falc & FRRCING A from the

seéSﬁ&&g&n%Eﬂc | G pRet HSadftsia 100 HBPMLEY S 2rdPRR0 e, The
surface Zla that 1s curved about a

spacing A is preferably also between 10 and 80 mm, advantageously
betwean about 10 and 50 mm. The tertiary optics 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 f£rom 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 19a, 19b, 19¢, 19d of which only some axe shown
in FIG. 2. In the embodiment of FIG. 2 the facets are provided
with a spherically concave surface 2la. According to FIG. 3 the

facet 19d may have a spherical suxface 2la that is curved about a
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radius of curvature r. According to FIG 4 the facet
19d may alternatively also have a curved surface 21b
that is curved About a radius of curvature R R being
significantly greater than r. The
schematic representations of FIGS. 2 to 4 nerely serve
to show that the mcrostructures 18 may be shaped
conpletely differently and nay be optinally adjusted
to light-technical requirenents and to the desired
radi ati on behavior of the [ight fixture. In the
sinpl est of cases the facets 19a to 19d nay all be
identical. Thus the entire |lower face 17 of the
radﬂusiettycmaimdﬁrna)amﬁcﬁmgsdzcb)?m & rchy fhcet 19d may

| dent nses accordi Fl G, n.this
a1 eEar bR ARG A AOR TFEnsee 205 ShBEaAp curved about a
ra&ﬁ@éuéfqéufﬁﬁﬁﬁié”ﬁ*rR being signifildan¥lyalireaRaki ¥Ban r.

embodi ment of the invention the facets have radii of

curvat urthe sdhemafic ddgrasantations of FIGSA Rj gt 4 merely
fixture .10 first. tertdiar 16 ¢C LS|
softcro A Bt® [ oS biatsba, 1R, Ay B h§e8 complecely
dlfﬁ@?éﬁﬁ} Yarill fri a6y dptgmzqu i Fund i v uaghuaaacamcal
ht fixture conprising second tertiar ptics 16 of
gm%#—s i t b cthdriesired FAd tdemn é@&mmr of the light
1 EGEOST T HE T £Ss %}&%{‘@O&‘raﬂéélﬁ@%&sﬁls&h% 194 may all be

acets having a curvature
idénsihcak. t MtHusu the nwtiast rlmteu:r cncgfl 13 foiff ¢het ppetdary optics 16

certa [ radi ati on of, the li,ght fixture
may che R BY (A8 HaraaY % (AR iRk FGALE R8s Sorprding to
FIGEb3. 29 | ghLXDadisioth | D0 ¥ lttiie BRAEHUNDY @adbhave a constant
27c, 28c, 29 according to FIG 1. The expanded

radin$ of oruzyafure st denoted by a in FIG 1.
In an alternative enmbodiment of the invention the facets

have radii of curvature xr that are different.

A light fixture 10 using first tertiary optics 16
comprising numerous facets 19 having radii of curvatuxre 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 suxface 21 of the
facets having a radius of curvature R.

FIG. 1 shows that with microstructures of a firxst type a
certain light radiation behavior of the light fixture is achieved:
the parallel light beam bundle 26b, 27b, 28b, 2% is expanded into
a light beam bundle 26c, 27c¢, 28c¢, 29 according to FIG. 1. The
expanded radiation angle is denoted by a 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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When using mcrostructures of a second type that is
different fromthe first type, such as when using
facets having a surface 21b according to FIG 4, a
changed radi ati on angle can be achieved that is
smaller with the selection of a |arger radius of
curvature R of the surface 21b of the facets.
The invention is not nerely limted to use changed
radii of curvature in order to vary the radiation
angle of the light fixture. Instead, the invention
intends to enable a conpletely changed |ight radiation
characteristic by positioning different facets and by
sur€hae 20bi adcordiay tor FIGes4 21a ofhangid inhdilatfigretangle can be
19. In this, manne for, examle he light.fiel .
achigived EhaLPnBOGLLEF| BhER o) SPHPERATT Pl Jikuer zadius of
curRtNgel R BrakkelssEedeMBIBCEEWAD faddts ) i ght fiel d
contour. To this end the surface topography of the .
| oner fZbe iavehtihwn Lirnetimerelyylipited tmngp changed radii
shaped di fferentl veral |l o] . Inﬁ
of &rq:é‘ﬁﬁy Bt °f:ﬁ$¥s ggoﬁarf{er ?a$§8%%€’|'%’g_ S'6s e Light
fixthe.5 Thewsald) @hbUihbehtEohoghoends tmtendltleia cainpletely
board 11, the secondary optics 14, and the tertjary
changedc JightaFadintaeRoahaBagterAEie Mo RTTLESANIRg difforent
fadﬁr’&t Anld® ggwshg#ﬁn%hﬁnﬁiéﬁﬂflﬁlhQHEfQSes THe & t BedPidual facets
el enment, Che ertectric supply l1nes, and further
19.r equi thdseanheir; fod ekempleni thealightfiebd| ¢eptour and the
. bodi es .are not shown in FI 5 for reasons of .clari
atohribmbicn ot aLARG LS8 BAK Be BRODRER % finn: dePEred Sanner
witiBW R0 19dhka¢8eZd SBneoWel.! BY¥ €hioi &id2fhe surxface topography
Conventional attachnments of a fixture housing 25 on
of Whid lowerafecen}7abfotbe fizgt tertiary opting myy be shaped

s R 5 1°RR0 BB 8 118 IREAOYPLbBGrdphy o ene
sacktr@l thaitiaky opthesrespective nine LEDs are not shown

'n Flelﬁié. 5 shows in a further embodiment that the cixcuit
board 11, the secondary optics 14, and the textiary 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 parxrts and cooling bedies
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 suxface may also be
used.

FIG. 6 shows that the secondary optics 14 may compzise,
for example, nine lenses 15a, 15b, 15¢, 15d, 1i5e, 15f, 15g, 1lbh,

15i. The respective nine LEDs are not shown in FIG. 6.
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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 microstructures 18 of a first type.
The tertiary optics 16 may be renoved fromthe fixture
housi ng 25 and replaced by different tertiary optics
having m crostructures 18 of a second type. Since the
m crostructures 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, thus

di spl aying a conpletely changed |ight radiation
behav|oﬁowaﬂqm,n§16 6 clearly ghowg|t@mt tthtﬁ¥t%qxg optics 16

°f(ﬁ¥ lng %Eé ?%f?”éLglnggzgrfggurall ?é%i§£ﬁﬁli?g 5 they

haﬂem;cws)tﬁcﬂ;u&%nnedofsaceﬂdatytgpél.csmﬁé@eftr&try optics 16
bundle the light emtted by the LEDs, and tertiary
ma:b;hq @eneved £Eome $hpy EAXEPERaROUBiRASRB R "eRIASRd by

it lt‘.’eggér:. % E&E?l%‘&glﬂ?t MQLUEE§‘#&&I§£Q &# a second

e secon ects su antl a
typpas aldiscd |tgiet nexns tagatnsiest bf thet saegndpt:ms #d&)shaped

a1 B e S B ook chseg of SPEELDE LABST By vigne
it dHa¥gee 13CeRAE AdnharChaybiovharl 2CéRinged 1ight

that the mcrostructures (18) are facets (19, 19a,
ra@wzorec:hamreristic, thus dsspimzinGghtcth%@m%ly changed

cordj. characterized in that at | east
11 qhe %ﬁﬁ? %@§P§ *R¥ve a concave surface (21).
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4. The light fixture according to claim 3,
characterized 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. - 20 - 6. The |ight

fixture according to any one of the clains 3 to 5,
characterized in that the surface is cylindrically

" curved. 7. The light fixture according to
any one of theLns 3 to 6, characterized in that
the surface is a rotational parabol oid.
8. The light fixture according to any one of the
clains | east some, of

chaim 3 (ol bRt ppterzed el 2l Lesl e S80Sl atng
surfaces, comprising a circuit board (11) on which a
rlurality of LEDs (12a, 12b, 12¢) are mounted, secondary
optics (14) that bundle the light emitted by the LEDs, and
tertiary optics (16) formed by a planar, translucent element
having light-directing microstructures (18) wherein the
secondary optics (14) directs substantially parallel light
beams against the tertiary optics (16) and wherein the
element (16) is at a spacing (spacing A) from the secondary

optics (14).

2. The light fixture according to claim 1,
characterized in that the microstructures (18) are facets

(19, 1%a, 19b, 19¢c, 19d}.
3. The light fixture according to claim 2,
characterized in that at least some of the facets have a

concave surface (21).

4. The light fixture according to claim 3,

characterized 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.
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9. The light fixture according to any one of the
precedi ng clainms, characterized in that the

m crostructures (18) are provided on a face (17) of
the elenment (16) turned toward the secondary optics
(14). 10. The light fixture according to
any one of the preceding clains, characterized in that
the mcrostructures are provided on a face (20) of the
el ement (16) directed away fromthe secondary optics

(14). ¢, ﬁe llghllfLEEﬁFE QBEoEﬂﬁhﬁr%oaﬁﬁﬁrgﬂagéfJthe

any one of the preceding c characterized in that
claihs 8| toeht cn&raCSetﬁzsddlhythapl&harspk&pse is 21 -
The |ght fixture according to any one of the
cylthF VOCTHV éharacterized in that the el enent (16)
i s concave.

7. The light fixture according to any one of the
claims 3 to 6, characterized in that the surface is a

rotational paraboloid.

8. The light fixture according to any one of the
claims 2 to 7, characterized in that at least some of the

facets have a planar surface.

9. The light fixture according to any one of the
preceding claims, characterized in that the microstructures
(18) are provided on a face (17) of the element (16) turned

toward the secondary optics (14).

10. The light fixture according to any one of the

preceding claims, characterized in that the microstructures

are provided on a face (20) of the element (16) directed away

from the secondary optics (14).
11. The light fixture according to any one of the

preceding claims, characterized in that the element (16) is

formed by a planar plate.
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13. The light fixture according to any one of the
precedi ng clainms, characterized in that the el enent
conprises a plurality of sections having different
i ght-techni cal behavi ors. 14. The 1ight
fixture according to any one of the preceding clains,
characterized in that the light fixture (10) is
nmounted in a locally fixed manner. 15.
The light fixture according to any one of the
precedi ngp Cl apiE . 1 £I0E AL RELLEUabBol8Bhgt 06 &h{Clhb of the
board (11), the secondary optics (14), and optionally
claims tlertid akQ, ophdxactdnzed cinrhatethei éhementf (X60r és
co ho%§ing (25). 16. The light fixture
Qﬁﬁuﬁkﬂng to any one of the preceding clains,
characterized in that the tertiary optics (16) are
provided in a l|ight-output opening of the |ight
fixture X3:0) The theghtrfistwle sa¢¢ghding xearanyoone of the
i ece. 17, Jhe Jight. fixture .
preffind ifine, sharsckerinsd Mhaf the fidméne comprises
a plaredditaf icededtidid Héeingrdifferont i TightSte6RALBRL
behgg%EL&P on a fixture housing (25) via fasteners. - 22

14. The light fixture according to any one of the
pPreceding claims, characterized in that the light fixture

(10) is mounted in a locally fixed manner.

15. The l1ight fixture according to any one of the
preceding claims, characterized in that the circuit board
(11), the secondary optics (14), and optiocnally the tertiary

optics (16) are provided within a fixture housing (25).

1l6. The light fixture according to any one of the
preceding claims, characterized in that the tertiary optics
(16) are provided in a light-output opening of the light
fixture (10) in the manner of a light fixture cover glass

piece.
17. The light fixture according to any one of the

preceding claims, characterized in that the tertiary optics

(16) can be mounted on a fixture housing (25) via fasteners.
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18. A nodul ar systemfor light fixtures (10) for
illumnating building surfaces, conprising a circuit
board (11) on which a plurality of LEDs (12a, 12b,

12c) are nounted, secondary optics (14) that bundle

the light emtted by the LEDs, and first tertiary

optics (16) of a predeterm ned construction shape and
formed by a planar, translucent el enent having
light-directing mcrostructures (18) of a first type,
second t@.li 3 MaRilnS Sfstdif SWE1 LPNE! £iktaPls SPPEF for
being provided that are forned by a planar,

11luymimatisghbudlding sunfanes, gompiising ny circuit board

1 QL OShlsUCT C e he first tertiary
(11, BT W S20le PSR Po A0 Lot d el AL
mountieid; s seldemdixgf GYiltE W) Ghdth enet0dthd PEight emitted
enabl i ng radiation characteristic of the light Tixture
by thet LEDS,jiance fdist tantinse articr (&) oof raict ures

. . e | ar em
probeSHhe bMinoron, shepe opld SAIRATHY § RNl
transdngentyu ellementofhaviad iTright\die-aminig i dvsst fudtddres
(13%9a 19%" £2$, 19d) having light-directjng surfaces

29%) B Fixst rypes sec It SRYIRS Rethe fame
conBe&1Be ibhD BhaYP Heltg i dad/ titht |4 -£lhkdd '8 a

[
surfaces (21b) of a second type. - 23 -
plapar, Thzramsduyicents edesendc davilingy ltight -siimedtling 19,

s oELBSELLRE" oL Wilo ss, O 40, B s

be ékehanyadbie witdIghe Eondddritdlarhh LA the
optics enable | t radiation at a second

. tertiarg °&%P | ]
MicraRERErEHT8RgPE thet Sesomds tymenenatddnheddiation
hatadiakigpianglee : : : ul afr st em
© (10) foreﬁ?g%? FPft&% ?tfgﬁxﬁ uMé%ﬁ%:§¥%nu f|%%f£% from
thoger bficbbe micpostragtarelscast thee fixgt t3qpE.ce (12a
12b, 12c), a first planar, translucent elenent of a
predeterm ned construction shape (16) that can be
providedsln ihe hbalhapakletlnt 48 doringBd (ahilly 4d1°
| ight source and that has |ight-directing
chapagtexiredt inethatsrhef mickpstirucrmress ofe dived filrmtartype

I el nt ,of S c rycti,on shape
com S B 5 (TP h B an 1B p 8t dadan HATERR JrhoH
diretting sugbacesi (bed)byset Refhiirght ey, CanandHat has
., light-directing mcrostructures of a second type,
mic ‘F’é"i“ﬁt‘i‘ﬁ‘ésng sthe| speandc E¥pBe corpringe Fagets Haying
11igBESP e n ' e_mcrostructures of the
lgsecond §§€gge%%5?gggg?g%?%?iég gﬁ%%g%? r%gFFB of the
light fixture that are different fromthat of the
m crostructures of the first type. - 24 -
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20. The modular system according to claims 18 or
13, characterized in that the first tertiary optics (16)
enable light radiation from the light fixture at a first
Iradiation angle (a), and that the second tertiary optics
enable light radiation at a second radiation angle that is

different from the first radiation angle.

21. The modular system (10) for light fixtures for
illuminating building surfaces, comprising at least one light
source (l2a, 12b, 12¢), a first planar, translucent element
of a predetermined construction shape (16) that can be
provided in the light path of the light emitted by the light
source and that has light-directing microstructures (18) of a
first type, 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, 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 microstructures of the first type.
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