1 LIGHTI NG SYSTEM W TH A LI GHT SENSOR FOR BALLAST
CONTROL Technical field The present invention rel ates
to electronic ballasts controlled by light receivers
for lanps. In this case, the term"lighting systent
is used for the electronic bgllast together with the
light receiver for the control thereof, with it being

ossible for the appropriate IaqP to be included, but
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to lum nous neans in the nost general sense incl udi ng
LEDs and LED nodul es r t It is known to contro
el ectronic ball asts aﬁ&cbﬁéFEﬁ Fded operati on of
the | anps supplled by said ballasts via |ight
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mospPr gbhepndf sepsei fiyiclgdias LEpsowed [LEGhinodglssst em of
this type which provides inproved use possibilities
as a result of a favorable conprom se between
reliability and techni caPrdoaplati ty. The invention
relates to a lighting systemwi th an el ectronic
ball ast and a |light receiver, which is connected in
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dimmable ballasts and lamps for brightness control or generally
for switch-on and switch-off operations depending on certain
brightness thresheld values or on the dimming of certain points
(for example in the case of light barriers) or for similar
purposes. For this purpose, 1light-sensitive photodiodes are

electrically connected to a ballast.

Description of the invention

The invention is based on the technical problem of specifying
an improved lighting system of this type which provides
improved use possibilities as a result of a favorable

compromise between reliability and technical complexity.

The invention relates to a lighting system with an electronic
ballast and a light receiver, which is connected in terms of
signal technology to the ballast, for receiving ambient light
and for contreoclling the ballast in response to the ambient
light, characterized by an optocoupler, which is electrically

connected to the ballast, and an cptical waveguide, which



connected to the ballast, and an optical wavegui de,

which 2 optically connects the |ight receiver to the

opt ocoupler, and to a nethod for operating a | anp

with such a lighting system in which nethod anbi ent

light is detected via a light receiver, 1is

transported to an optocoupl e via an optica

wavegui de, which is connected to the light receiver,

and_is converted by t he optocoupler into an
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theCQQﬁaF_SQ.ﬁ resbbasdsecothancoapirbdal wavegui de between
the light receiver and the ballast. The optica

wavegui de is intended to connect the light receiver
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The optical waveguide is intended to connect the light receiver
optically to an optocoupler, which for its part is electrically
connected to the ballast. On the part of the light receiver,
however, no optoelectronic convergsion 1is intended to be
provided; the light receiver should in this case only denote
the device for light entry, i.e. can in the simplest case be an
end surface of the optical waveguide. The light to be detected
is therefore transported as far as the optocoupler by the
optical waveguide without being converted into electrical
signals, which optocoupler for its part may be arranged, if
required, also 1in the direct vicinity of the ballast or

preferably even integrated structurally in the ballast.

The light receiver therefore corregponds to the light sensor
from the prior art only insofar as it absorbs light and the
line to the ballast feeds in a corresponding signal, which in

this case itself is a light signal, however. Owing to the fact



preferably even integrated structurally in the
bal l ast. The |ight receiver therefore corresponds to
the light sensor fromthe prior art only insofar as
it absorbs light and the Iline to the ballast feeds in
a corresponding signal, which in this case itself is
a light signal, however. OniRg to the fact 3 that
there is no electrical Iight sensor, the |ight

rec t he op tical
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Specifically, the light entry opening at the top of the optical
waveguide or the optical apparatus fitted there as 1light
receiver are voltage-insulated and therefore inherently safe.
Necessary openings for fitting purposeé can be reduced to very
small diameters in the millimeters range. There is no longer

any risk of short circuits.

The ambient light can originate from the physical environment
which is to be illuminated by the lamp operated by the ballast.
Then, the brightness can be detected by the light receiver by
means of the lamp lighting or by means of otherwise artificial
lighting or else daylight or mixed lighting in order to match,
for example, a dimming state of the ballast and of the lamp. It
is also possible for a presence recognition of moving cbjects
in the environment to be involved, as will be explained in more
detail further below, to be precise including light barriers,
in which ambient light is masked by moving objects.



The anbient |light can originate fromthe physica
environnent which is to be illumnated by the | anp
operated by the ballast. Then, the brightness can be
detected by the light receiver by neans of the |anp
l'ighting or by nmeans of otherw se artificial |ighting
or el se daylight or mixed lighting in order to match,
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| anp., | is al so S|ble f esence recognit
The PO 6Rhg "EHIRANES (TP RS RS oLt FECBVRRYAPbghe opto-
couflew | Eiob% ex-mtal rr@:egsamr]ey dededi| fartber kbentindoms. In
._.be.precise_including_Li barrlers |n mhlch
indpFLEE,  aRey B B ao b, 5t o permhs il AMHHose  an
elemavégalddebatweeddﬁNEXamyﬁeré@Elsegnahdampélépcetlon in the
casgogﬁ g Qescf]é)ﬁsrﬁ]leé:selsg‘r?r gla).é%’l%ee&irt‘foqe & c{;’ﬁéfu%%txllrbutlon,

cases It my interest to Tnterpose an
mixgngcpri dall egdiicde, 1 drhexadpt ecf oredpghurly complex 1ighting

sys@@ﬁb'fHéﬁbb@&||1ﬂrE% ﬁ%ﬁ@éﬁﬁe&oﬂﬁrtEﬁésﬁbﬁib@& RRfRSuide to

igﬁﬁégnal di stribution, mxing ? ection |nb 1

oft % PGt i SR ex 1-Bght FAY emtC D& purely

optﬁ.‘bmgvﬁrraﬂsimlls‘.‘szgfrﬁf@ia edptmbauhe:o@mumﬁrhmeguede the light
esi gne e continuo there to .

TeCHUrEfy %%Eflcg?etrﬁﬁ§ﬁ|§§Pgﬁ V|a opt éhﬁim%%nﬁuchﬁg optical

wavbguméen1Bhprbfghablyeaéswennaﬁ@raﬂe dpteocoggisemot comprise a

pluggigpﬁrg?r% fdgébﬁﬁgéggkﬁ% r&#&%ﬁés Pﬁeg§5@9|¥o minimize

ntegr Ise a plurality of
thesﬁtnéﬁQﬂﬁﬁﬂyCQ@Péﬁaﬂ§Ypéﬂﬁs1°ﬁﬁe§rder to mninize the
structural conplexity and | osses. is further

It
re Biglereble, Lo ULlize gul ool ol uarlupe CORSELiON 1 cype
conhBet 0phi eabmmueguhdeznape&ea&t for the cim\mmip:lrﬁr i.e. to fit
che 20210\ L 0B " SRELLCT PLIPRNE PR PRy o ene
lighasaest¢dievend kof tmeeneptétalan wapegoade pl‘lsgemyps igpnnection
elehBfef OGN & k1 gAL %ﬁ%@é@yédtégées the end of the optical
waveguide itself is in the form of a light receiver, this
relates in particular to an optical plug-type connection
element on the optocoupler. Since the cptocoupler is preferably
integrated in the ballast, in this case there is naturally an

optical plug-type connection element on the ballast itself.

A further possgible configuration provides for an imaging light
receiver and optical waveguide, i.e. for example an optical
waveguide with a large number of parallel fibers. Such imaging
gystems are particularly suitable for applications for presence
checking, since movements can be detected by them without any

marked changes in the detected brightness (mean) value.

Some of the mentioned advantages of the use of optical
waveguides are also true for additional connections in terms of
gsignal technology in a lighting system or a relatively large
lighting assembly. It is therefore preferred for the ballast to



relates in particular to an optical plug-type
connection elenent on the optocoupler. Since the
optocoupler is preferably integrated in the ballast,
in this case there is naturally an optical plug-type
connection element on the ballast itself. A further
possi bl e configuration provi &s for an inmaging |ight
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In a further preferred configuration, the ballasts
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which control devices communicate via digital communication
protocol with connected ballasts. This relates in particular to
lighting assemblies which function on the basis of the so-
called DALI (digital addressable lighting interface) protocol.

The invention will be explained in more detail below with
reference to an exemplary embodiment, with the individual
features disclosed also being capable of being essential to the
invention in other combinations and the description above and
below relating to both the apparatus category and the method

category of the invention.
Brief description of the drawing

Figure 1 shows a simplified Dblock circuit diagram of a

lighting system according to the invention.



Preferred are in particular applications in the sector
of digital lighting assenblies, i.e. those lighting
assenblies in which control devices conmunicate via
digital comunication protocol w th connected
bal | asts. This relates in particular to |ighting
assenbl i es which function oné he basis of the so-
call ed DALI (digital addressable lighting interface)
. protocol, The invention wll be explained in nore ,
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category and the nethod category of the invention.
Brief description of the drawing Figure 1 shows a
si npl i fi edPEedeRred, embeddmegitapothe imvembiaR system
according to the invention. 6 Figure 2 shows a bl ock
circuit diagran1corresponding to figure 1 relatiﬁg to
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desfyestion SIS Ale, speahiLcal y, jal Lagt udJRdd® or digital
control on the basis of the DALI protocol. For this purpose,
the ballasts have digital control terminals DA, via which they
can be controlled in a bus circuit by a common light control
device LSG, which is likewise designed for the DALI protocol.

In addition, the ballasts are connected via a supply circuit
with three phases L1, L2 and L3, which are each associated with
one of the ballasts, and a neutral conductor N and a protective

earth conductor PE to a power supply.

The light control device LSG also has a digital control
terminal with a digital control line DSL connected thereto, via
which digital control line it can be contreolled externally via
a pushbutton switch, a PC or in another manner or else can be

programmed .

Finally, the light control device has an optical waveguide LWL,
which is plugged in via a plug-type connection element SV,

which is not illustrated specifically here, for connection to



desi gnation Quicktronic DALI, which are designed for

digital control on the basis of the DALI protocol.

For this purpose, the ballasts have digital contro

term nals DA, via which they can be controlled in a

bus circuit by a common |ight control device LSG

which is |ikew se designed fdr the DALl protocol. In

addition, the ballasts are connected via a supply

circuit wth three phases L1, L2 and L3, which are
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with which the end of the optical waveguide LW is
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and an optical input, which are connected to the optocoupler
OK. Thus, an optical link can be picked up with a mobile hand-
held device and an optical interface, i.e. a light entry face
and light exit face, in the vicinity of the optical waveguide
top K, and data can be read from and written to the light

control device or, via said light control device, the ballasts.

The optical waveguide LWL may in particular be a fiber bundle
and can thus input an image, even if this has a coarse grid
pattern, into an optocoupler OK which likewise detects an
image. The light control device LSG can therefore alsoc detect
movements independently of the change in a brightness mean
value and, in response to this, switch the light on or switch

it to a higher brightness level, for example.

Figure 2 shows a second exemplary embodiment with a wvariant of
the lighting system shown in figure 1. The difference consists
in the fact that the light control device LSG1-LSG3 with the



has a Il ength of approximately 10-15 m wth markedly

smaller Jlengths, for exanple up to 1 m and markedly

| arger lengths up to 100 mor nore al so being

possible in principle. In addition, the light contro

devi ce LSG has an optical output and an optica

i nput, which are connected t® the optocoupler OK
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optirfdswavegpedpgpeéfide once per ballast, and the
optical waveguide is split in such a way that in each
case one branch LW.1-LW.3 | eads to anot her opto-
coupler OK1-OK3. In this case, the splitting is
therefore provided optically between the optocouplers
KI-CK3 in the |light control devices LSGL-LSG3 and
the integral optical waveguide top K, and not
electrically as in the variant in figure 1 between
the light control device LSG therein and the



bal | asts. Conbi nations of electrical and opti cal
splitting are naturally possible. The common |i ght
receiver K can also be forned by directly adjacent
opti cal wavegui de tops of separate optical wavegui des
LMWL. 9 CLAIMS 1. Alighting systemw th an electronic
bal | ast (EVG QT DALI 1-3) arfd a |light receiver (K) ,
which is connected in ternms of signal technology to
the ballast (EVG QI DALI 1-3!I for receiving anbient
l'ight and for controlling Ilast (EVG QI DALI
1-3) in response to the anbi ent |ight, characterized

a opt.ocou r LS
- oot eRine et b o T per TS BBuartodRye oF pas
1-31- 3nd andl aghoprecel veavdgli, deviElon, 1SLMQQHEVte¥ in terms of
: hch ] cpane t t ( 0
~iof e o PhaPel (ER ORI eg (LERF B MLl 2 ) for
recgivéndi ﬁr@élentcllaeﬂﬁtl anidn fgg awtlarellemeo %} a3 (EVG QT

DALEK1 = X3} ni %e's% begeated ool Watddledlt! YLllghtt h%hé%lde&tlzed by an
DALI The P% ti.ng sten1asﬁfla|ne

EVG .
OPLPHROPPARH 11 B ZP%}rpﬁﬁlchw (ﬂﬁl% FCWabed HeCPP%ECted to
theL%bllbﬂkB)ENK}pQESBALICQHBUUUQﬂﬁdyanObpﬁieﬁer&bWﬁgulde (LWL,

n [ vee th recelv (
LWL& %@%éZplé %ﬁf anﬁ?Fsl? ti%aﬁsys celver (K} to
thECbBtneduphemnéoﬁi OKa - @Kédedlng clalns, in mhlch the

opti cal wavegui de (LW, LW.1-LW3) can be fitted on

t he optocoupler (OK, OK1-CK3) and/or on_the |ight _
2. regbevdrighing swapemofsarrlepiashl ipl gdadype . in which the

opt@@Bﬁﬁ@Ekon r@l et okSY, SY1-MRgratednethh@hlirddd 1y in the
of the precedlng clainms, in

i% T ned in $ne
ballAfEn (ENE PFgP@LFe&eP (K) and the optica
wavegui de (LW., LW.1-LW.3) are inaging.

3. The lighting system as claimed in claim 1 or 2, in which
the optical waveguide (LWL, LWL1-LWL3) is present continuously
or preferably integrally between the light receiver (K} and the
optocoupler (0K, OK1-0OK3).

4, The lighting system as claimed in one of the preceding
claims, in which the optical waveguide (LWL, LWL1-LWL3)} can be
fitted on the optocoupler (0K, OK1-OK3) and/or on the light
receiver (K} by means of an optical plug-type connection
element {8V, 8V1-8V3).

5. The lighting system as claimed in one of the preceding
claims, in which the 1light receiver (K) and the optical
waveguide (LWL, LWL1-LWL3) are imaging.

6. The lighting system as claimed in one of the preceding

claims, in which the ballast has at least one optical input or

output for data communication via an optical waveguide (LWL,
LWL1-LWL3) .




6. The lighting systemas clained in one of the

preceding clains, in which the ballast has at |east

one optical input or output for data conmunication

via an optical waveguide (LW, LWI1-LW3). 10 7. The
lighting systemas clainmed in one of the preceding

clainms with a plurality of b&flasts (EVG QI DALI 1-3)

with a comon |ight receiver (K), which is optically

con ected to the individual ballasts (EVG QI DALI

7 %.%%RH%%?Y&H@%&% c&l2ifgdegtit demeL\WA - ERE3)pPreceding

c1a8msThﬁt|h gt pdgraystemass KablaPes | nEvee gaf BA®I 1-3) with a
asts

c cl ai.ms. W rality o
c°m§O§ gl %%nﬁﬁﬁﬁﬂfe ect@% 5 35¢8 ﬁagg¥o€8éﬂﬁated to the
ind{ Okpuat hdaddmstms dﬁﬂ@bdﬂbl@mLI(Ika beiagatoieesttedrteo optical

8.G9A/BEON Lk 9 eiver (K) via a conmmon optical
wavV\/gvegw % M%?hgg A lighting assenbly with a digital

contr ol deV|ce (LSG LSG1-LSG3) and a plurality of

8. di ghtalljgrdrinkpbbesbakl asd SchEY@edQErPAbhel o?ﬁ @HQ preceding
wth alig hthﬁﬁr sten1as claimed in one of

clappgcetity el %thAoﬁet%Jdl%%*fsop@ﬁhéﬁfhgaém ghpctrically

connStﬂgdatb(ﬂﬂddﬁhéﬂﬁﬁpﬁﬁ@wuﬁﬂeilQ@K)ﬂgtﬁésﬁﬁbﬁbﬁﬁ?ptocoupler
ho a |

ned in_one
(oxf; i Gerieeledi foa s | sATFRcef vebe (REcR @' via a
comppanspbited weveguapeodddpler (OK, OK1- OK3) via an
optical waveguide (LW, LWI1-LW3), which is
connected to the light receiver (K), and is converted
9. byt Hé%%‘tﬂé@bu@%emleh( wokh K3Yigihed mereink rfledlice (LSG,

Lscsipgel) whiach i wnldyedst 03 8h: €L ELY T QP Gaphal |b%§tlasts (EVG
rol said ball ast

AL nd |s used to con
eT %é%g 8¥ ALits yglt eSS EY oSV RECHEPEC 1R HIR oit one of
thel pgbtedihfechalmast (EVG Qr DALl 1-3) operating the
lanp (LA 1-3) in response to the control.

10. A method for operating a lamp using a lighting system or a
lighting assembly as claimed in one of claims 1-9, in which
method ambient light is detected via a light receiver (K), is
transported to an optocoupler (0K, OK1-0K3) via an optical
waveguide (LWL, LWL1-LWL3), which is connected to the light
receiver (K), and is converted by the optocoupler (OK, OK1-0K3)
into an electrical signal, which is supplied to an electronic
ballast (EVG QT DALI 1-3) and is used to control said ballast
(EVG QT DALI 1-3) in response to the detected ambient light,
the ballast (EVG QT DALI 1-3) operating the lamp (LA 1-3) in

response to the control.




