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. 24050 Transl. of DE 10 2007 003 345 Lighting-contro
system The invention relates to a lighting-contro
systemin accordance with the preanble to claiml.
Such a lighting-control system from Applicant is known
frompublic prior use. It is a lighting-control system
that can have one or a plurality of controls in the
formof conputers. The control systemis connected to
a plurality of light fixtures via a network. Light
fixtures that have only one | anp_can be connected

‘ to
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fixtures that have a plurality of different col ored
| anps can al so be connect ed. Those Ianps whi ch can
al so be called |ighty [ ED s, colored
fluorescent | anps, orég%é tﬁ? pg Skﬂ%onventlona
or future Iight source. Softmare commercially
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agenvéaiceo wdlith PEhe@ rpreatprai €6 Idtadagapt ed conputer. The
software offers the opportunity to set the paraneters
of the individual [light fixtures in nunerous
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color mx. It a specific light fixture that is to
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Those lamps, which can also be called light. sources, can be LED's,
colored fluorescent lamps, or any other type of conventional or
future light souxrcae.

Software caqmeicially available from Applicant under the
name Lamp Studio can run on the control system that can bé formed
by a conventional PC or a spacialiy adapted computer. The software
offers the opportunity to set the parameters of the individual
light fiktures in numerous different ways via a user interface.

For instance, by means of an input apparatus, @.g. a conventional
computer mouse, an opaerator can specify that a specific light
fixture is to generate a specific color mix. If a specific light
fixture that is to be addressed includes for instance one red, one
green, and one blue light-emitting diode (LED), the three
individual light sources can be addressed in a specific manner to

proc:_luc_e practically any color mix from a total light output. In



doing so, it is assuned that the light emtted by the
different |light sources is mxed together to create a
l'ight mix using suitable mxing devices such as
reflectors, diffuser plates, or based on geonetric
arrangenents of the LED s, as is well known from the
prior art. The light that | eaves the light fixture can
be described as total |ight output and a color mx
can be assigned to this total light output. If al

_ three described light-emtting diodes_are _addressed,.
_24°5°t he Iight fixture generates for ivFeP&hecoiuli® &0 5@?1?.003 345

If only the red light-emtting diode is addressed,
while the green and the blue LED s remain swtched
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US patent 5,803,579 describes the manner in which
differently colored LED's can provide a homogeneous total light mix
with their individual spectral distributions.

As complexity has increased in light fixtures, and this
complexity is expressed not only in the increasing number of
differently colored light sources, the need to also satisfy
increasingly more complex illumination tasks and functions with
these light fixtures has also grown. In particular but not
gxclusively in thq field of store lighting, in which in particular
goods offered for sale are to be illuminated, there is the desire
to be able, on-site, that is for instance in a store, to use a
lighting-control system that makes it possible to adapt the light
produced by the lighting-control system to specific goods in an

efficient manner.



The underlying object of the invention is therefore to
further develop a lighting-control systemin
accordance with the preanble. of claim1, which system
is known, such that it can be wused in a particularly
“vari able manner. The invention attains this object
wWth the features of claim1, in particular with the
characterizing portion, and is consequently
characterized in that the control system has a

, bal ancer that, with a set color
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retaining this color mx. The principle of the
invention is essentially conprised in that a bal ancer
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maxi mum output. Finally, it is also possible for
- SRecItifEHaht ghsture, gxmforhall <f (thB, light Fixtures connected

to the lighting-control system, balancing can be done, by means of
which light sources or portiohs thereof mix can generate this color
mix,

For instance, it is conceivable that a total light output
is generated by a plurality of light sources. In the simplest
case, it is conceivable that a light fixture has one red, one
green, and one amber LED. The color mix of the total iight output
can now be selected, for instance amber. Thi# color mix can for
instance be generated in that the red and the green LED's are
switched off and only the amber LED is switched on. By the same
token, however, the amber LED can also be switched off and only the
red and the green LED's can be addressed, in equal parts, for
instance at 100% ox 75% of their maximum output. Finally, it is
also possible for all.threa LED's, that is, for the red LED, the



24050 Transl. of DE 10 2007 003 345 green LED, and
the anber LED, to be operated at 50% of its nmaxi mum .
intensity. In each of the three control scenarios
described, the result is that the color mx of the

total lLight output is practically undifferentiatable.
However, if only the anber LED is switched on, the
total |ight output does not contain any portions of
red or green light. |If there is a desire to

| illumnate wth anber colorinthearag% a sal :
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colored goods in the vicinity of the wall, the
natural colors of. which are to be enphasized, it can

I es nber ot al t
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mr@; Eﬂa& hl?hé Q%igi- rg.asn r:‘:%ﬁ:ainoc? ad:etslpgsélear;ho change in
individual light outputs. The degree to which the light outputs of
the other light sources must change in order'to retain the color
mix can be calculated automatically, in particular using a

- calculating device. In this manner comparable illumination can be
created, e.g. continuous illumination or lighting a wall in the
store room with basic amber color, whereby however a change in the
spectral composition of the total light output and the associated
color mix results in adapting to the different goods to be
illuminated.

It is clear that the selected example of a light having

. only three LED's with red, green, and amber color merely simplifies

the illustration of the inventive principle. As a rasult it will

be possible ;1so to design in the inventive manner in particular



4 24050 Transl. of DE 10 2007 003 345 |Ilight fixtures
that conprise nunerous LED s or other |ight sources
~of different colors, and that for instance can have
five or six differently colored LED s. In this manner
it is also possible for instance to adjust a white-
color mx and to accent col ored goods while accenting
specific spectral portions. The invention relates in
particular to building light fixtures that are

provided for secure attachnment tqQ a buyildin wal |
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~either a ceiling, wall, or floor. Such Iight fixtures
in particular illumnate building surfaces in the
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.according to which "the |ight sources can
iinpintte goods anjdiaats swuchk As sitatgesEx IRdcturghtor

couvatiddiaY qabls! foLPal1e. 2l SO includes those |ight
fixtures in which a plurality of differently col ored

| i ght soulfc@scendanss with the invention, lighting-control

' systems are in particular suitable for the field of shop
illumination, but can also illuminate any other surfaces. For
instance, passages or areas of a building can be illuminated with
an adjustable color mix, while @.¢g. architectural defails, such as

‘windows visible from outside that have a apecific coloxr that
differs from the color of the pPassages can be accentuated by mixing
spectral light portions of this specific color.

Preferably each individual light source of each light
fixture connected to the liqhting-control'sjstem can be addressed
individually. However, the formulation according to which "the
light souxces can be controlled for adjusting or for changing the
light output they are to emit" also includes those light fixtures
in which a plurality of differently colored light sources can only

be addressed or controlled as a whole. What is critical is that



be addressed or controlled as a whole. What is

critical is that 5 24050 Transl. of DE 10 2007 003

345 the user can select which color the total |ight
" output has by adding a color mx at the contro
system For this, the individual |[|ight sources nust
be able to be addressed by the control system in
particular via a signal |ine. The bal ancer can be
enbodied in the formof one or a plurality of
controls, e.g. sliding or rotary controls, as is known
for instance for equalizers. The TEaReLolf O 182007 003 345
assigned to the colors of the different |ight source.
Thus for instance in the case of the above-described
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exanpl e hﬁi et a light fixture having three LED's to
B

- the amber SHEYE AR PRaFFROFPHPERY APmTEE oneor A"
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the Tight output of the amber-colored LED. If the user in the
above-described example has set a light fixture having three LED's
to the amber color mix, and wants to emphasize the portion of green
light in order to accentuate green goods, he éan genaerate a maximum
possible green light output by actuating the control assigned to
the green LED.

Preferably the balancer has a calculat1n§ device that
automatically ensures that when the control for the green LED is
gctuated the control for the red LED is also actuated by the same
measure and at the same time the control for the amber LED is
pulled back. The concurronﬁ movement of the controls is calculated

- automatically in order to retain the set color mix.
It is clear to the cbserver that if such an automatic

device were not present and a user was to raise the control

regponsible for the green LED, otherwise a change in the color mix



device were not present and a user was to raise the
control- responsible for the green LED, otherw se a

" change in the color nmix - 6 24050 Tranal. of DE 10
2007 003 345 would occur. It is precisely this that
iIs to be avoided with the inventive bal ancer,

" however. The control system can have a di splay device
that indicates or depicts the spectral conposition of
the total light output B corresponding to the current

24050 setting of the balancer B or the égeg a%lﬁ%oqgoﬂuw Y3 345

of the partial Iight outputs et
i ndi vidual |ight sources. In the case of the |ight
fixtures having three differently colored LED s, the
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£HaidiBhYT Bhé té{m giuﬁ 0% "Ueia ;E&d; DR ©1 SULiYg the
system can al so conmponen
spectral distribution of the total light emitted by the light
fixture, can be shown in this manner. |
4 It is significant that, due to addressing the color
-selector or the balancer by the user, the control system can
initiate a real-time change in the light outputs emitted by the
individual light sources. In particular the inventive system can
be a lighting-control system that communicates signals in
accordance with the DALI pxotocol.

Thé inventive lighting-control system relates in
particular to a network of light fixtures in which a plurality of
light fixtures is connected via a signal line to one or a plurality
of controls. The inventive control system can also be a component
of a single light fixture; howaver, and have for instance a colox

selector and balancer attached directly to a housing on the light

fixture.



of a single light fixture, however, and have for
i nstance a color selector and bal ancer attached
directly to a housing on the light fixture. 7 24050
Transi. of DE 10 2007 003 345 Additional advantages
of the invention result fromthe dependent claims.that
were not cited and using the enbodi nent of the
invention that is shown and described in the foll ow ng
figures. FIG 1 is a very schematic side view of a
' roomin a building in which a |i tflxturefrom
24050 entive Iighting- control syst3%mpel arq%Pgea%W%é’“ 345
ceiling and illum nates a wall and an object; FIG 2
is an enlarged, circuit di agramtype i I lustration of
the |ight [ ordanc 1 that.]s
connec?ed‘c{d‘)&éflgén fs gnsgv?’f O™ r“ul{ fxom the
depRudent crlalimsoniat efe:hhabt hwr.a aqdl ﬁsmgalmt @ibsdiinent of
Lnventd ve ancer; FIG .3 shows th ectral curve
R LRYERA R T i 8 IRRRATAR T R doLhoYIRS Tigures.
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| ight source being switched off in this case; FIG
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t sk gh te
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one green and one re om nant wave
q9 PRgS®ERGHIoE apflcan invienskve balancer;

FIG. 3 shows the spectral curve of a total light output
of the light fixture in the amber color mix set in FIG. 2, which
color mix is generated solely by an amber light source;

FIG. 4 shows the spectral light distribution of the same
‘light fixture with the same set color m;x, ‘the amber light source
bexng switched off in this case;

FIG. 5 shows the spectral liqht distribution of the light
fixture with the same color mix, the red, green, and amber light
‘sources being controlled with the same intensities; |

FIG. 6, like FIG. 4, shows the spectral curve of two
partial light outputs that are emitted by one green and one red
LED, the dominant wavelength being betwocn'the two peaks,
specifically at amber; and

FIG. 7, in a view in accordance with FIG. 6, indicates
the spectrum that results from switching off the green and the red

LED's and switching on the amber LED.



specifically at anber; and FIG 7, in a viewin
accordance with FIG 6, indicates the spectrumthat
results fromsw tching off the green and the red

LED s and switching on the anber LED. - 8 24050
Transl. of DE 10 2007 003 345 The lighting-control
system | abel ed 10 overall shall be described in the
following using the illustrated enbodinments in FIGS.
1 through S. It should first be noted that when
identical parts are described or elenents, or parts

24050 . ol enents are described that &"Fenﬁbmfeﬁﬁﬁl a0t 2P Q03 345

another in terns of their function or action, they
are identified with the sanme nunber, somstimas with
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re necessary_also a floor sur
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clear to the observer that it 1s equ
the pdditian of @ lawesicagm letksn.ive |ighti ng control

system t Gplge 1 §Rt Bld-dn ?Qoir§§§¥qn lﬂt % &Buralxty of

iI'lumnate exterior surfaces ure 1
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e§ ief pfttat o ﬁplﬁ’&%gur L n%yFLG aI%F?%r en%r Egsi\./d.nce to a

- support are a p 0
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particular goods }6 that are arranged for instance on a shelf 15 in
front of the wall 13. However, it is clear to the observer that it
is equally possible for a light fixture 11 of an inventive
lighting-control system to be installed on the wall or floor or to
“illuminate exterior surfaces. .

A light fixture 11 as component of an inventive lighting-
control system 10 shall first be explained using FIG. 2.
Accordingly, a support plate T are a plurality of differently
colored light sources, in the illustrated embodiment in FIG. 2 one
red LED 18, one green LED 19, and one amber LED 20. Coming from
each of the light sources is a partial light beam 2l1a, 21b, 21c¢
that is only indicated schematically with arrows. Using for
instance reflectors arranged on the side walls 22a and 22b of a
housing for the light fixture 11 and/or using in particular a

diffuser plate 23, for instance in the form of anti-dazzle glass,



each of the light sources is a partial |ight beam 21a,
21b, 21c that is only indicated schematically with
arrows. Using for. instance reflectors arranged on the
side walls 22a and 22b of a housing for the |ight
‘fixture 11 and/or using in particular a diffuser
plate 23, for instance in the formof anti-dazzle
glass, - 9 24050 Transl. of DE 10 2007 003 345 it is
possible to mx the different partial |ight outputs

24050 2la, 21b, 2l1c to create a largely honogeneous total
light output 17. This total IigRFasstp@t PR 1Q 2007,003 345

shown in FIG.1. According to it, in the illustrated
enbodiment in FIG 1 the goods 16 and the wall 13 are

. L unm pat. ith a total . ljight ,output 17 .0f . a |arqgel

lﬁ'o%% pnsgs&%g' e\(l:\%? o Fiee ﬁé*%%n‘"ﬂ:epéggﬁ‘# n’"ﬂ%"é °‘2,€p‘fg‘ffe$1a’ 21b,
2lieghd cjﬁ:‘rﬁquar aziiréﬂy heﬁa@altag:ssv 'rtaiT:ﬁl siigwd olhi;pﬁ.arv. This
contrpl -l.ine tQ a coptro .. e _control system .
?fga%aﬁ"%bt Pg?:??ﬁs%aﬁ@ea 8¢ FRANR F‘BngFGcc?rrpuP@F°¥%r°9a to it, in
thpeflnld traadapemsodididhntOhn 916 .CQ. theCGois 16| 884 Ohe’Gall 13

i nd fg}m%d ust very schematically as a col or wheel_ in

‘ﬁﬁé , gnitth ¢ tetalolighh cufRREdDPE B hargely

hom6génediyl co®dranpas--of the entire color spectrum
that can be generated with the light fixture 11 are

descri bed& Faphke ctnasy iphBEF- 5 Whehlight |fdetters L is
dnnbetdd &ria0k0E i MEC11128 Bétégz?éég‘g} 238 340U de8ontrol 25.

different white "tones and secon y tones. Using a
. TeenpeR tro sy sten2S panubeofor (instaphewn ¢anvengionsl gromputer
. ] [ C pQRS

o eBfeRay st GAebL TR, PROLMAIALE he.
ingigated ghustovepytschigmpfical by tasng, cbbor iwtsednds BIG. 2,

SERAE Yo S BUE Yy L B0 S g (R0 £ oo
thiecentixe aodokr spestitethat ¢@nlbel géRerated with the light
fixture 11 are described in the color wheel 26 with the letters b,
g, *. The color wﬁeel 26 naturally also includes different white
tones and secondary tones. Using a computer mouse 29, a cursor
(not shown in FIG. 2) or similar position indicator can be
positioned within the color wheel 26 and a coiox mix can be set for
the total light output 17 by selecting, for instance by clicking a
mouse button. Setting color saturation can also belon§ to setting
the color mix. In p#rticular the data are transmitted in real-time
so that at the moment at which the operator changes the color mix
using the positioniﬁg device 29, corresponding signal information
is transmitted via the signal line to the light sources or their
drivers in oxder to ensure that the indiVidnai light sources
generate corresponding partial light outputs that mix together to

create the desired color mix.
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so that at the nonent at which the operator changes
the color mx using the positioning device 29,
corresponding signal information is transmtted via

the signal line to the Iight sources or their drivers
in order to ensure that the individual |ight sourcés
generate correspondi ng partial |ight outputs that m x

together to create the desired color mx. 10 24050
Tranal . of DE 10 2007 003 345 The control system 25

24050 | Nventively has a bal ancer 27 that |n t he P&I ggtégéze%oa 345

enbodi ment ~ conpri ses t hree i ndi virG8RPFL c S
28b, 28c. The controls are slide controls with
operating knobs K that can be noved as shown by the

doubl e- heggded gL LOW. s@teﬁ' 59 atXrenJe:. élima\’\@ a2BQ ggné?hre 27 that

t hr ee controls and curve

_ igh&hp| gmumpadsem&mnune mmmdtbyed rmmreaas: icomtrols

fo 1 and .by.the_set g_of .t he bal
2gno’l Egﬂat S genera‘f etd"¥> B FFR ﬂié’ﬁ ?T‘fz’f‘{}r‘ ﬁ?“‘t""g
kngbs uK athaty cdavbc amovaidn dhcnmmh oyhenst d&ﬁi:lldfhei&ﬁ& arrow. A

d
R SR R R R R T

qphetmtmndva 32aofaﬁh 1486t éiputcthi €l axrd Paaskatéd by the
can be nodified w thout the

h I 5
RirgHn 02 she, Foli pix. fnger, fhon ansEiRs o Sherarianmer and

mm fi rmaxataaa:y fald QuGRE #Hitute L E. ?atc_fm%ﬂhtﬂ@aeuce,
S.,.FIGS through 5 relate to the illustrated

%ﬁﬁsamrﬁch&w%cﬂlgm alpeibelengs itp the ontired mmm 25 and

fBlr&th&:{bé/\/&hﬁth 1888, byqlecoa.@uﬁ @P By
ht source, are provided .g. In orm o

"IPF Atingithe RgnEFUtR288r ?%or@meﬁbﬁl mrallncvmosition of

' tthﬁlr %ﬁ%@%"vﬁbm 25'%&{80” aﬁggégsjum ng tnﬂ%ﬂ %?19% mix

PFRYRPUSIK Adtebping rRhasged: edThimehgliche enplained in the
following using FIG. 3 through FIG. 5.

FIGS. 3 through 5 relate to the illustrated embodiment of
a light fixture 11 in accordance with FIG. 2 in which one green,
one amber, and one red light source, are provided, e.g. in the form
of light-emitting diodes or fluorescent lamps. In the following
the illustrated embodiment in FIGS. 3 through 5 will be described
assuming that it is a light fixture having one red, one green, and
one amber LEb, although the spactral curves explained in the
following and shown in FIGS. 3 through 5 are clearly broader than
for currently commercially available LED's that have comparatively
narrower spectra. The description of FIGS. 3 through 5 is merely
intended to convey the understanding of the invention, it being

clear to one skilled in the art that any suitable light source can
be used.



one anber LED, although the spectral curves expl ai ned
inthe following and shown in FIGS. 3 through 5 are
clearly broader than for currently commercially
avai | abl e LED s that have conparatively narrower
spectra. The description of FIGS. 3 through 5 is
nerely intended to convey the understanding of the
invention, it being clear to one skilled in the art
that any suitable |light source can be used. - 11

24050 24050 Transl. of DE 10 2007 003 345 FIG_3 4
illustrates the curve of the spe@ERBfli REPH L0 20 003 345
is generated when the anber color mx. is set if only
the anber 1ight source, e.g., LED, is activated and

the red aﬁ%ge D afe swtche ff. The )
resul t ant spect%a usg:ur o gh? a%‘é‘T"Qd"gSS?‘h specEral intensity
- thasuis r@anelutgdods.ﬂ&mnmher Sdtdlok hbxiis (det if only the amber

etatlon [ 00 of .the buildin ossess for
r?st%a%ce $rgPeln %Defrl 8 agEﬂL»J gﬂﬁd“%i’?"gl‘&@n""“ LED's
amet ewiwhm bEBCE Tife traslEtase £81l. cdivd 18 €8581ePf33 in
Eg%lgatlngthellght fixture 11 in accordance with
G

2, having a spectral curve of FIG 3, only anber
I i ght | S Aysflifgdthd RlodsS1 86t tRLEFheE hgi’)int Rfie P Fentation

However, there may be the desire, whil
ﬁ’é’t“au A e PREMLING RAFEEES afox dinstance) a mmpxmmz surface

and 8RLE r&ﬁ&heeiéﬁﬁlo%:%ﬁcéw ttthL d dGaniRatha?! dIn the case
reen portion of the anber light mx 1s Increase
°%oP°FhYstwm§he okkghft les&u:oru tincapadzdmrare F1thnWIG. 2,
haQiag di el FsC Cti val nd nov.es
pvva?d g%r&?ﬁls‘?ance Wit h%s?‘ec?%%g g"'g 8 R E’ced
%Fsls genezagpdyonlie byr sba ke LEDV tuman #héré ey be the
t st ren
GeSisdl A Bilinddll (3 T5plch SRR, 4 WAL, 42 pigp auber colox,
togpetentvte the F¢®d84 1Sndugk neliat! €Hebypddiral)’ gRBeh Bpdrtion of

ti’ng amber light mix is increased. For this, the control 28a for

the balancer 27 and belonging to the green LED can be activated and
moved upward for instance with respect to FIG. 2. Because of this,

- initially the green LED is switched on and then is switched with
increasing strength until approximately the curve of the light
ocutput 21b labeled 34a in FIG. 4 and generated by the green LED 19
is attained.

The red LED is switched on automatically, as well, by the
same measure as the green LED is switched on, and the amber LED is
switched off. The total spectral curve 33 that results from
summing the individual partial light output 34a, 34b should remain
large unchanged. This ensures that the éolor mix that is set
(amber) is maintained. | |
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Is attained. The red LED is switched on automatically,

as well, by the sane neasure as the green LED is

swi tched on, and the anber LEDis switched off. The

total spectral curve 33 that results from sunmm ng the

i ndi vidual partial |ight output 34a, 34b should remain

| arge unchanged. This ensures that the color mx that

is set (anmber) is maintained. 12 24050 Transl. of DE

10 2007 003 345 |If green spectral portions are added
24050due to generation of the curve 34a in_accordance wt

Y FIG 4, red portions nmust thereff5PBShe S O APy29R7 °°3 345
added by switching on the red LED, which is indicated
by the spectral curve 34b (broken line-curve in FIG

Y t he anb t also b ched off
or dlnnedﬁéfrefﬁes é%f 83%%1 n’Tﬂ§°aﬁ§k93W§§B %g generation of
thei bugul Jfaf :.ngaad:ﬁcﬁxmel ?5.131?1 B¢ ghl ﬁﬂdsﬁogzttaﬁha mlxslt
ccordance wit If .the ggods 16 and_the wa
thezgzose t?%éﬂsaﬁ%ﬁ%d%rwy tsgii&ﬁh%mn ithe; ged LED, which
iacaaadanw byt Bha SHEdtHAlNGuvaiRL bEbdken AinkbBurve in FIG.

-qr oods 16 (or, sinilarly a red goods present)
floul BoReTemo EPaSTRIRR HIP MHEE HiAo: PGS tohAR OFfcofimmed by

4R bﬂinegnédiuhl‘m o anbeino OOl GhibBBbal SeeicdehBE €8y 1n

fromthe SMAtChIng state in accordance with

sHiEchirg statesip| aepansdapes wieh FIGe #n t he tvvo
SWi t chi ngrsé iefbgobds ﬁli‘é%daﬂﬁé wiat 15' ﬁ?.é&sed with
rrent I n

j ust explained, in th [ustrate
- t?taﬂrdlw% 37 lphecmem-th k! mntabmesm ABNFIGN 4, the

as\i e f the
dreih Joodd Mt 15, HindaaliPhdy 1 ol i Shar! fad e
qoge#pm@imlm-pmm withait tthe wa.m;ii 13 (heeing illuminated

With! h3bo1d:0thalUl Ui edtdne S o T Q%;E&ﬁ{‘gt 's¥atd in
accordance with FIG. 3. Tﬁe wall 13 is illuminatad the same in the
ﬁwo switching states in accordance with FIGS. 3 and 4.

As just qxplained, in the illustrated embodiment in FIG.
4 and also in the subsequent illustrated embodiment ia FIG. 5,
which will be explained in the following, it can be provided that

the total spectral curve 33 resulting from the summation of the
individual partial light outputs 34a, 34b remains essentially
unchanged. In an illustrated embodiment to bé explained later
using FIGS. 6 and 7, the total spectral curve cdn certainly change,
however, without changing the color mix. For this, the dominant
wavelength that can be perceived by the human eye is determinant.
Finally, FIG. 5 is intended to clarify a situation in

- which all three LED's, namely the red, green and amber LED's, are
switched on. Correspondingly, partial light output curves 34a,
34b, 34c result, all of which are shown in broken lines. 1In this

- 313 -



unchanged. In an illustrated enbodi nent to be
explained later wusing FIGS. 6 and 7, the total
spectral curve can certainly change, however, w thout
changi ng the color mx. For this, the dom nant

~wavel ength that can be perceived by the human eye is
determnant. Finally, FIG 5 is intended to clarify a
situation in which all three LED s, nanely the red,
green and anber LED s, are swi tched on.
Correspondi ngly, partial |ight output curves 34a,

24050 34b, 34c result, all of which ar &xshshn ¢fH Dfr dRcR007 003 345

lines. In this 13 24050 Transl. of DE 10 2007 003 345
case as well, the spectral intensity curve for the
n the formof the curve 33 is

| 17
ke gl QU Pl AL R LhS formot the urve 3315 e

dutputny®nid whel Fghh X thantasve | 3PS 1800cicadl @b Bhat in FIGS.
of thg total |ight output 17 unchanged, while it can

the spectral portions. The conposition of the

| | ght M Xref Fthet NiiSedie “Ehanﬁ%’?né%c ﬁ.g ohErdl leaves the
surfaces haV|ng§aﬁﬁ€eC|f|c can hasi zed or
f

 cRleE BN R% the ghttheutpre tYiaknchumgashi whohe it can
HaRYE' K4 Yapech2RT | Sk tilRG5CO! Piig rgcfﬁ?ggséi/&!\ L the ll%ht mix can

speci fic color accentuation can a € an obj ect]
Bys bej ghangedhi t Specifiic dbiects ar surfsces iHavingnal specific

g
dHQBQr8§nQ&?Qﬁgniszﬂﬁﬁ%ﬁggéc?&t&%ﬁa&?%eSc%%%%%ghﬁga spectral

illum nated I'n IS manner renai
qs’eppef-tmed Cpavotﬂeelhac khaoginy thet ebmatlmg: to avoid a

FRese Uil BB AR R BB R Gl
arghhecturadlasiebets des otthee ddmngmemg kb TBted ntbls Cor
FRRSREEL I Virkabnt & Boc ThaRindsed sh0 fcia, Bagper rematn
_ y an I e e . S
unppeedtédenrebblyeIi&xHaadtbiﬂti background. Alternating
accentuation and deaccentuation can also be desired in the
framework of scenographic illumination.
The invention has been described using one light fixture
11 hav;nq only three differently colored LED's. Preferably an
inventive light fixture has five or more differently colored light
sources, however, in particular iED's. Thus in partiéular there is
the idea of providing at least one-ied, one green, one blue, on
yellow, one cyan, one amber, and one white LED. There is therefore
in particular the copportunity to generated white total light 17
using a light fixture and to nevertheless enphasize objects or
surfaces of a certain color by accentuating specific spectral color
portions.
It is obvious that a plurality of light fixtures 11 can
be controlled with one control 25. The number of controls 28a,
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sources, however, in particular LED s. Thus in
particular there is the idea of providing at |east
-one-red, one green, one blue, on vyellow one cyan,
one anber, and one white LED. There is therefore in
particular the opportunity to generated white tota
light 17 wusing a light fixture and to neverthel ess
enphasi ze objects or surfaces of a certain col or by
accentuating specific spectral color portions. It is

24050.obvious that a plurality of light fixtures 11 can
controlled with one control 25. FFanshniRs DB 190?1?9'6I°§3 345

. 28a, 14 24050 Transl. of DE 10 2007 003 345 28b,
28c then preferably corresponds to t he nunber of

2%”558”&;; gkgfggab ht %ggé%cne gg? %@eai%#;l ifferent

control §"are pr

Q!’d-éredshtﬂlﬁ- lspghd:ess ouhdes Lhaluzﬂ-n abemaiynk@ndrold are provided
Qf“!;‘helr 9% oytput. It should
eF fore UBet e prrcRes, thakcan he changed

-':@arteuhatomghumrtpa&mnmgna%&pmﬂ omatically the
limts £€ éﬁ;fipeCtral portions of specific
" light so *cé‘ op EPPER kP Rptedhthat jbe; sghematically
ipdithted calRulaBii@REAL BY SaY &eﬁueenm&m&e.mhc& limits
%Eclflcally sel ected col or a specific

t
&Pt PPPSH‘%W*&&?%@# aperdfierlight sonseesican be
rebaagEs by GLhbSSHMAY! Yor Bi&Hy I e*E?O%L“%ﬂ%Qm §0 can be

aSS|gned to his LED could also be even not
- cRngpivabia aith 8| specdficpblyt sndecttaddcoldmn mixethat a specific

fy.th '
speeteii §brATBALIRN thetl b Lofaﬁé?/ﬁtog?ﬂ]hf 20 To nu.f changes.

conceivable that a contr speci
Corgnspenslinglyo &ccorsiesphading ccmtrdﬂ.n‘nuhgnddy tbyhﬁs LED could

S bR e Ul Sty 2L SRR e s,

- ipopne| praferxednsbadimenghdf othe Unveatiss pAyliBgcbhcédivable
tﬂ&%kﬁ odttirbl will permit a specific light color to be switched on
or dimmed only by a certain measure. Thus in the illustrated
embodiment of FIG. 4 it is clear that the green LED can only
contribute a maximum light output corresponding to the broken curve
34a. If the light output of the green LED were to be increased
further, the area of the broken curve 34a to the left in FIG. 4
would rise above the curve 33 shown with a solid line and thus
possibly change the color mix.

With respect to the illustrated embodiment in FIGS. 3
through 5, it should be noted that the most visible spectral
intensity distributions 34a, 34b, and 34c of the individual light
source, namely of the green, amber, and red LED's, are shown with
an exaggerated, very wide, largely bell-shaped, nearly gauss-shaped
spectral distribution. This is also true of the spectral

- 15 ~



34a. If the light output of the green LED were to be
increased further, the area of the broken curve 34a
tothe left in FIG- 4 would rise above the curve 33
shown with a solid line and thus possibly change the
color mx. Wth respect to the illustrated enbodi nent
in FIGS. 3 through 5, it should be noted that the

nost visible spectral intensity distributions 34a,

34b, and 34c of the individual I|ight source, nanely

24050 of the green, anber, and red LED s, are shown
| exaggerated, very wide, largely B’él‘?’%haﬂfa&n i‘l@a??%/" 003 345

gauss-shaped spectral distribution. This is also true
of the spectral 15 24050 Tr ansl of DE 10 2007 003

[ are, | ab 4b
dg'%gr%ﬂﬁ&s%elgtg ? ?fét o{ ESL? gﬁ? Tad %’tﬁ the spectral
toxpd| igl83 oultput hdid tkibathod exhbdlbat 33uclets paetu.al be noted

a gt t i of wide _bell-s es ., can be
t?fs S%I é%%g '{p%%?;ff'fm ngtr:igﬁg}ﬁ%%\rfé‘ %?St Tarm %gm‘r&?c]?&rf?hap“
cmabbauagmdt be mdmmtsen@tdm thao s @okmb2dNGL 1y
E ED s epjt Ii with a _spectra
%é%%[? E#‘ﬂe"‘?ﬂ%ﬂ 'hég“‘ﬁg‘i‘ﬂi’c aF‘Pbﬁ%‘ft JAREsy BRE not to
'nzbl'ust rmne& ofii € Gyht/ wiBH & spdcePal 61i0hsitdeBhEVe dhat has a
spectral curye that actually results when using

Baryquer pand than, iligstrated dncFIEs wh @md Fh e one

- anber LEGFricsqvel &ndth sagicpnd dp%c%‘ﬁhicmpf&a@ngc@ually
'%\Rn‘e‘iltﬁ LED (at 527 nn) and a red LED (at 620 nm

e'&“ti‘n usipg LER}dot r BEG ¢ L \ahowef at h?egkjarfﬁ-p:aure i i;:fhtwhzch
. thiél BHé Sanie hﬁbehﬁ&é‘kﬁgéﬁdss:?’%)t Q;Frgw e 3£ESand a green
evident with not fur are clear

narr ower
IERafaE hE2's ped t ppd aemesﬂemhum 629 ﬁneam swidkched Toms e The

RcPAT R Pr o Bakiha iy SHEERH Vael tapaine qen ana
34Bp3there adey es, is wridentnwitie nuithing further, are clearly
narrower than the spectral curves shown in FIGS. 4 and 5. There is
practically no partial flux intensity in particular in the area of
the dominant wavelength at 583 nm. However, the human eye will
perceive the total light output that is composed of the partial
light gutputs from the red and green portions in accordance with
FIG. 6 having a dominant wavelength at 583 ﬁm and in this manner
will recognize amber light.

FIG. 7 shows the light fixture from FIG. 6 in which the
red and the green LED's have been switched off and the amber LED
has been switched on. The sﬁactxal curve of the partial light
output emitted by the amber LED is labeled 34c. The color mix of
the total light output in accordance with FIG. 7 corresponds to
that of the total light output of the light fixture in a switching

state in accordance with FIG. 6.
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perceive the total light output that is conposed of
the partial light outputs fromthe red and green
portions in accordance with FIG 6 having a dom nant
wavel ength at 583 nmand in this manner wl|

recogni ze anber light. FIG 7 shows the l[ight fixture
fromFIG 6 in which the red and the green LED s have
“been switched off and the anmber LED has been swi tched
on. The spectral curve of the partial |ight out put

24050 emtted by the anber LED is | abel ed 34c. The calo
of the total light output in aclFea%hceoHiRth 1f) @077 003 345

corresponds to that of the total I|ight output of the
l'i ght fixture in a switching state in accordance with
FIG 6. -ad ana 10_2007 S

i s evi dent rom g L'I%bec’t FRO2HS )""g‘“s"ty

dfistribptiorondini mt'ﬁaﬂlse ﬁﬂri‘w rthatt BRérd R Aol 6véhﬂ.appinq.

over | appi he |IIustr ns in FILGS. 3 throu
are thereforéd gﬁfy iy u gﬂ&?‘ﬁ?ﬂﬁhtﬁwé‘“ Hiezetore only

 usefedt for qnmmanphc e iaaanbﬁvd $3dneliplé i MY cARAPE read on
:l.VM h br g)asd Q:%IL @pg&# ntensity distributions. The
TSNP SR PRPRL 15phepest indensity (Heteibutions.
rranner e \ifren ¥l pianBUpYés Yoad 2l 8% D&k ddEPnStIRS same
[ i sources. Thus when using very narrow band

TR 8ﬁ' DIHARST o HReR RFingEpREY | RazKoyTband LLER s dst hight
bk ces . S ALY aheﬁeaa:tq Vaky eidmbahu"a&&ye ahBak, "G rea

only red, green, and ue color receptors,
IED Belb FhAUld bpcheted thas due tn:mgtmltmmnty of the

Hdn bfe fat hast SAGF z%‘&uﬁ#rpﬁ[e &%%:PQ{II S &o%ng'ag&ggcrs, a

l'ight,” each generated fré ure in
coxrzaFBeRfindyspactral Qyeiz}apno¢dtixs a.ndthé hwears oguent:tg/ for

raghRct A Eer B ote 0¥ ERAVHH ghan Bt Yhck fpBatated £xon
the Light fixture in accordance with FIG. 6 by an LED, and if
- consequently there is practically no intensity of the light output
that extends beyond the background noise in the area of the
wavelength at about 583 nm'(correspanding fo the color amber), the
human eye perceives the total of the green and red light as an
-amber light.
Even when using narrow-band light sources such as LED's

it is thus possible to effect a change in the light output of
individual light sources by addréssing the balancer without

changing the color mix of the total light output.
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wavel engt h at about 583 nm (corresponding to the col or
anber), the human eye perceives the total of the
green and red light as an -anber |ight. Even when
usi ng narrow band |ight sources such as LED's it is
~thus possible to effect a change in the |ight output
of individual Iight sources by addressing the
bal ancer without changing the color mx of the total

. light output. 17 24050 Transl. of DE 10 2007 003 345

CLAIMS: |. Alighting control system (1 risi
24050 ot least one light fixture (11) FBF’ir %ﬁnpﬁng 0¥ 003 345

buil dings or partial surfaces thereof (12, 13, 14) or
goods (16) or objects, the light fixture having a
lity of light sources (13, 19, 20) that generate
[1ght of different colors, the control system
conpr|3|ng at | east one control (25) for adjusting

t he Ilght b, 21c he i

sour ce, gﬁ%é?lga:ﬁ?étfﬁi? %ﬂﬂ Xl gFFb?ﬁ at least
coet plught ]fﬁ.):tasea(mmﬂbﬁ: i1 Ximiirea tifagt beiid.i{}hts em ﬁﬁ'tﬁﬁﬂ.

S%E Lge i ght sg c &He control having a_col

Sel ec orth(e% g% gl?t's } iF #5088 {18} h%‘t"&’tJaFtﬁ dgite light
FAREPLS | haha:rgaat pmiaesiaynof heigrt @oueeds @ld ,e19hasoR that

bal ancer Q retains a set color of the total
PR ’pﬁi‘t ﬁﬁeﬁi%rf‘f’ﬁ'gﬁt ctRfn tHe sPninl SYshen gomprising

athted$fine THEESE (Zi)cheﬁgfﬁbu§%1n5h€h$'iﬁHﬂtﬂQZantiiﬂ 21c)
eFﬁztemaccordln toclaiml1l, characterized in th

ted t fourespy She Jighte fixtuxe rygroeluqnma total
nkat:emﬁﬁﬁor(dwgai G Gl Bk Zmi 111/ 36! €4 Zﬁ%htnigbﬂ:gons of the

the lights sources are at |east three L
Gyto?°Qﬁqqﬁer§hP @entsed having a color selector (26) that sets

the color of the total light output, characterized in that the
controller has a balancer (27) that retains a set color of the
total light output when a light output of at least one of the light

sources is changed.

2. The lighting control system according to claim 1,

characterized in that the light sources are LED's

3. The lighting control system according to claim 2,
characterized in that the lights sources are at least three LED's

(18, 19, 20) of different colors.

4. The lighting control system according to claim 2,
characterized in that the lights sources are at least four LED's
(18, 19, 20) of different colors.
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4. The lighting control system according to claim 2,
characterized in that the lights sources are at | east
four LED s (18, 19, 20) of different colors. - 18
24050 Tranal. of DE 10 2007 003 345 5: The lighting
control system according to claim2, characterized in
that the lights sources are at least five LED s (18,
19, 20) of different colors. 6. The lighting control
system according to claim?2, characterized in that

‘ the lights sources are at |east six LED s 18, 19,

24050 50y of different colors. 7. The [Txa8R8}nP% S 18] 2007 003 345
system according to one of the preceding clains,
characterized in that the |light sources include at

~ least on ged LED,, at. .| east one blue LED, at, |east ope
yel | ow L%D, TJ&? ?"egj'é nCaRbERL L’E’B,t'ﬁnﬁ?%ﬂrq"é‘gs%o im 2,
dhl)aa-actﬁlzé?ﬂh ikhenat ghid;j nﬂgneﬂtiﬁx?yfaeﬁlam%dtnﬁf@ LED's
aim?7,...characterized in that the |ight sources also
1851 fhe'2® |°%a§f£€?re¢“%m’%%=iﬁa 9. The lighting
control system according to one of the preceding
claims, characterized in that the bal ancer (27) has a

pl ural i t Pof Te8ntidhtdngrgantogl systen ageprdimg to claim 2,

- chia@Rbt&s £ LhOkhaY SHRIMAGHREE Hdikde8 5481 R Heast six LED's
characterized in that the each controller adjusts the

(38ynht® o RPuret diffenentselpwe. | i ght source. 19 24050
Transl. of DE 10 2007 003 345 11. The.lighting

control systemaccording to claim9 or 10,

char act erl ze&hgnlighttinghechtiel carstemcacclasling toaste of the

Prak88ing claims, characterized in that the light sources include
. at least on red LED, at least one blue LED, at least one yellow

. LED, at least on amber LED, and at least one cyan LED.

8. The lighting control system according to claim 7,
' characterized in that the light sources also include at least one
white LED.

9. The lighting control system according to one of the
preceding claims, characterized in that the balancer (27) has a

plurality of controls (28a, 28b, 28c).

10. The lighting control system according to claim 1,
characterized in that the each controller adjusts the light output

of a respective light source.
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control s each serving a respective light source. 12.
The Iighting control system according to one of

. claime 9 to 11, characterized in that the nunber of

controls corresponds to the nunber of |ight sources.
13. The lighting control system according to one of
the preceding clainms, characterized in that the

bal ancer (27) cooperates with a calculating unit (30)
that automatically changes the |ight output of one of
the lights sources to maintain the select

24050 i« 14. The lighting control syéFEﬁfﬁcdﬁﬁd?%djtsoQﬁu9°3 345

of the preceding clains, characterized in that the
.control (25) has a display (31) that shows or

dlsplays C of t total, .
i ght outfput ?ﬁs 1" n%%?tlgn &ifﬁe?‘é%? g‘rh%lam 9 or
14 ghh’*EFtﬁ”ﬁ“Bd|1ByfﬁiﬁﬂthCCBiIhﬂqyd:Qnenﬁﬂéﬁ d&h&east three

in alns characterjized in.that the contro
°§§& g%’ °q‘ Fi n?re%rﬁ,”PSFhW Rt 8PUER or i x,

of fering the user suggestion of which |ight sources

can be v ed respect to their light outputs to
waintainq#4T gg%orzqhgg%g gentrol system gcco:dx&% to one of

claims 9 to 11, characterized in that the number of controls

corresponds to the number of light sources.

13. The lighting control system according to one of the
Preceding claims, characterized in that the balancer (27)
cooperates with a calculating unit (30) that automatically changes

the light output of one of the lights sources to maintain the
selected color mix.

14. The lighting control system according to one of the
preceding claims, characterized in that the control (25) has a
display (31) that shows or displays the spectral composition (32)
of the total light output (17) or the components theraeof.

15. The lighting control system according to one of the
preceding claims, characterized in that the control has an
automatic means for, with a set color mix, offering the user a
suggestion of which light sources can be varied with respect to

their light outputs to maintain the color mix.
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