- 1 - Description Switchgear, systemfor controlling a
lanp and |ight control - systemfor a building
conprising at |east one light Technical field The
invention relates to a switching device, a conbined
switching/light control device, a systemfor
controlling a lanp in which such a switching device
is used and a light control - systemfor a building
conprising at |east one light. The invention
furthernore relates to a nethod for controlling a
l'ight. The invention bglapasptoet he field of DAL
technol ogy, where DALI stands for "Digital
Addressabl e Lighting Interface". Prior art The DAL
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successfully in building systems in which a
multiplicity of lights are to be controlled. The use
of the DALI technol ofiechaical sfidded neani ngful for
controlling lights in individual rooms. In building
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desirable that all lights are switched on and off

centrally. After the elRdiof asrking tinme, for

exanple it may be appropriate to switch off al

hts when the |i i S t always switched off b

TGRS BRGSO e bURAALH AL T LGPE TR A seed
int kenRrobuirgdilightht h@ylsﬂuﬁrdbaaappcwkﬂnhM:@upge5$ﬁukﬂy in
pudhliihd OBy SO ath which a multiplicity of lights are to be
controlled. The wuse of the DALI technology c¢an also be

meaningful for controlling lights in individual rooms.

In building systems, central control of the lights 1is
frequently in conflict with a local selection of lights.
Particularly in the case of standing lamps, it 1is desirable
that these can be switched on individually and can also be
dimmed individually. It should also be possible to use a
presence sensor which detects whether a person is located at a
particular location (for example at a desk) and the standing
lamp should be switched on or off or dimmed on the basis of
this leocal informaticn. On the other hand, it may be desirable
that all lights are switched on and c¢ff centrally. After the
end of working time, for example, it may be appropriate to
switch off all lights when the light is not always switched off
by the occupants of the building when they are leaving the



the sane tine, for exanple at the tinmes at which the
cleaning service enters the building so that they do
not have to manually switch all lights on and off
again later. In the prior art, the local contro

el ements for controlling the lights (key sw tches and
sensors) are all connected to a single bus of the
bui | di ng system Accordingly, the control is very
conplicated and is associated with a high progranmm ng
conplexity. In the case of individual changes with

puli€8PES! tOna hglﬁgqﬁﬁﬂﬁﬁrgﬁr tbogahtéh%ﬁﬁnﬁ§ghE§Qx1at

bU|Id|n con m be. re
A e W SR E IR
setrhate t WeltE)AEI tthec hnol bipnd ssa  trast ety avle Syt epeve  to

mahD&l By IsviRencoll isifRscenfinLiofranggeneter.It is thus
an unsol ved problemthat the DALI control system does
not specify whether it is to follow local contro

Inj nber weiponsror tbat Aefal nsertustli criemearat édrt 6oreclling

thentlh GBts bukd i High edrer hewh s@h@o@gpsgﬂé Siutdranesudl Yo a

Descr.i t| f the.invention is t 0
=R o7 BUEHASIE Ry allel Aoty Pl roddi, 1o
Veéﬁnth@PlSi]%’% apfi dlg u?ssésotchétmLIWlFécrﬁwolegjy Pb@%wmg
cofipl &xfdyeximl ehen chBei brcontiividuaiorchaxaapl eiet | ygdeeith to

thkof%eséﬂgece r Q{Jﬁﬁ""'ﬂoﬁpgn%l%ekkght Schee”éjﬁlhﬁ%gatcémol
ne ing control system has’a
SY§Fﬁ%r¥¥%§tPEc?%ﬁ%?graFﬁédo%}%Rﬁr%F§rﬁcHYEﬁﬁﬁﬁrﬁﬁmﬁrs
swi tching device according to patent claiml, a

tcomm a%g?svalggabggéégmlts ?H&H Olthge\'ﬂzﬁﬁ @gamoqloag tos a

BP aiml system ; ntrol
maar:% Hiai§ F&Sb%ﬂ en'”thefleaFFn n9q <o, P?gﬂ‘ﬂ 8| ’§ FHRent-
Itf ds &hUBumhdnm@odaaprpsong@mttmeasth@nehlig¢mntrol system

doBECO{ M N4p EQlP)[at &Metnekai M@ 1zlsan‘i:!oa f@fﬂﬁﬂ fiQkal control
controllin 8F accordi n cIa|n1%

lnsrh’é“%%of‘éhu% Galrtet adBort Ciné tJFFel"’i ent? ofifi
bui idirinphes beoth whiec pras®nt |sibud teagobsl yvconnect ed | n
each case, and one output to which a DALI bus can be

connect ed. Furbheégggéiod %f the invention

entlre

It is the object of the invention to provide means by means of
which building contreol systems which use the DALI technology
become more flexible in their control, for example allow both
local and central switching of lights, ensuring at the same
time that the building contrel system has a simple structure.

The object 1is achieved by a switching device according to
patent claim 1, a combined switching/light control device
according to patent c¢laim 10, a system for controlling a lamp
according to patent claim 11, a light control system for a
building comprising at least one light according to patent
claim 12 and a method for controlling a light according to

patent claim 13.



conprises a data processing unit which is designed for
receiving signals arriving via the two inputs and for
allocating priorities to the signals on the basis of
predeterm ned criteria, the signals being supplied to

the output in dependence on their priority. By neans

of such a switching device, the concept of priorities

is thus introduced for the3DALlI technol ogy. Using
priorities allows collisions conflicts to be

resolved. Providing two inputs provides for the use
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is thus structured mere simply and more compactly.

The switching device preferably ~comprises a memory for
temporarily storing signals. This makes it possible, on the one
hand, initially to intercept signals received via the two
inputs in order to be able to wait for what signals arrive
overall, After a certain time, the situation may then occur
that signals have arrived at the same time from both inputs so
that the definition of a priority is particularly appropriate.
In particular, the signal arriving later can then also receive
the higher priority and thus be forwarded to the output before

the signal which has arrived earlier in time.

The embodiment with the memory is also approprlaté ‘in
conjunctlon with a further preferred embodlment accordlng to
which the SW1tch1ng device



can be forwarded to one of the two inputs. This case
occurs frequently if the signals supplied via the

i nputs contain certain enquiries. A typical case of
such an inquiry is the inquiry as to whether a
particular light is operable. It is advantageous if
this enbodinent with the receivable return signals is
conbi ned with that conprising the nmenory, because the
return signals can then be stored until the two
|nputs whi ch then act as output, of course are
free,. is al so possible that the swtchj devi ce
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in forwarding the return signals is also meaningful because the
history which has led to the generation of the return signal can
then be taken into consideration. If, for example, this 1is an
urgent inquiry, it is supplied via one of the two inputs and
receives priority for being supplied to the  output.
Correspondingly, the return signals also arrive quickly and the
return signals should then be sent back before a signal received

via the second input is forwarded and causes possible reactions.

In a preferred embodiment, the switching device comprises a
clock and the data processing allocates the pricrities in
dependence on clock time. This can occur in such a manner that

the pricrities are allccated exclusively in dependence



5 on clock time, i.e. that the first one of the two

i nputs enjoys priority at determ ned clock tines and
the second of the two inputs enjoys priority at other
clock tinmes. In addition to the clock tine, the
priority can al so be dependent on the type of

signals. The latter is appropriate, in particular, in
conjunction with a preferred enbodi ment in which the
data processing unit is 3e5|gned for distinguishing
bet ween instruction types conveyed via the signals
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basic instruction that all lights are switched off.

In a further preferred embodiment, the data processing unit is
designed for allocating the priority in dependence on the order
of the reception of individual signals. Thus, a signal received
via a first input can be kept back, particularly with the aid
of the abovementioned memory, and it can be waited to see
whether a signal is also received via the second input. It is
then possible either to give priority to the later signal or
first to forward the signal received earlier and then to

completely suppress the



conpl etely suppress the -. 6 signal received |l ater
that is to say not to supply it to the output at al

or else at a distinctly later tinme. In a further
preferred enbodi nent, the data processing unit is
designed for allocating the priorities for certain
signals in dependence on whether and preferably which
signals were received befgre the certain signals via
the sane input as these. This enbodinent is
appropriate, in particular, if a sonewhat nore
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exhibits: a switching device according to the invention, a
local light control system with a light control unit which is
connected to the first one of the two inputs of the switching
device via a DALI bus, wherein sensors and/or operating
elements for locally controlling the lamp are connected to the
light control unit, and at least one electronic ballast to
which the lamp is connected, the output of the switching device
being connected to each electronic ballast via a DALI bus. This
still leaves the second input of the switching device. This
should be, at the same time, the input of the system for
controlling a lamp so that the system as a whole can be
connected to an external DALI bus. -

Providing such a system for contrelling a  lamp allows, .in
particular, the compact and non-elaborate constructioen, already
mentioned above in conjunction with the provision of the

switching device, for a



Provi ding such a systemfor controlling a | anp all ows,

in particular, the conpact and non-el aborate

construction, already nentioned above in conjunction

with the provision of the swtching device, for a - 7

bui |l ding control system The systemfor controlling a

| anp should represent a unit which is allocated to a
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to switch the light off centrally at all lights and, at the same
time, an operator switches on a certain light. As a compromise,
said light can then be operated dimmed. As a result, the operator
recognizes a change with respect to the previous state and knows
that his operating action has had a conseguence. At the same
time, the basic trend of suppressing the illumination in the

entire building is followed.

Since the switching device is arranged locally, the local module
can also be expanded by a further functionality, namely by that
of & light control device. This then provides a combined

switching/light control device. This



entire building is followed. Since the swtching
device is arranged locally, the local nodule can also
be expanded by a further functionality, nanely by that
of a light control device. This then provides a
conmbined swtching/light control device. This - 8
now only conprises one of the two inputs of the
switching device and the gutput. Internally, the
previ ous second input is connected to a |ight
regulating unit. This internal connection does not
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The method according to the invention for controlling a light
comprises the following individual steps: on the one hand, a
light regulating unit sends first control signals via a first
DALI bus to a switching device for locally controlling the
light due to an operation of a 1local operating element
(typically a switch) or signals of a local sensor (which, for
example, measures the presence; heat sensor or camera).
Independently of this, second control signals are sent to the
switching device via a second DALI bus. The second control .

signals are also intended for controlling a light, this being a
central centrol in thlS case, that is to say such a control
which can affect several llghts at the same time. The switching

device then



light due to an operation of a | ocal operating el enent
(typically a switch) or signals of a |ocal sensor
(which, for exanple, neasures the presence; heat
sensor or canera). |Independently of this, second
control signals are sent to the swtching device via
a second DALl bus. The second control signals are also
i ntended for controlling-aslight, this being a

central control in this case, that is to say such a
control which can affect several |ights at the sane
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In a further preferred embodiment, the switching device
distinguishes between different types of instructions which are
conveyed with the control signals. The priority is allocated in
dependence on the instruction types in the first and second
control signals. This embodiment is very flexible because, in the
case of a multiplicity of instructions, it is made possible that,
on the one hand, the local control receives the priority and, on
the other hand, central control receives the priority without
this having to apply for all types of instructions, in principle.

In a further preferred embodiment of the method, the control

device allocates the pricrity in dependence on signals received

“previously in time, in which arrangement, in particular, earlier
priority allocations to the signals received previously can be

taken into consideration. This



conveyed with the control signals. The priority is
allocated in dependence on the instruction types in
the first and second control signals. This enbodi nent
is very flexible because, in the case of a
multiplicity of instructions, it is nmade possible
that, on the one hand, the |local control receives the
priority and, on the othep hand, central contro
receives the priority wthout this having to apply

for all types of instructions, in principle. In a
further preferred enmbodi ment of the he tai
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SYSFPES?FhPeEH%ﬁqHQth control system for a buil di ng.

Preferred enbodi nent of the invention The figure shows

a |ight conprofe 3%at &BoRsheNE @le invAtasna whol e,

for a building. For each light in the building, a

control system 12 is provided locally. The figure
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to be of the same type. The systems 12 in each case comprise two
electronic ballasts 14 which are in each case connected to the

light. The light contains, for example, two lamps 16. Separating
the two lamps 16 in each system 12 by dashes is intended to
illustrate that 3jointly they form one light. The contrcl system
12 also comprises a switching device 18. The switching device 18
has three DALI interfaces, wherein first and second interfaces 22
and 28 provide a DALI input and a third interface 24 provides a
DALI output. At the output, that is to say at the DALI interface
24, a DALI bus 26 is connected, to which the electronic ballasts
14 are connected with DALI interfaces 28.

The system 12 also comprises elements arranged locally in the
vicinity of the light, namely a key switch or light switch 30 and

a sensor 32.



the two anps 16 in each system 12 by dashes is
intended to illustrate that jointly they form one
light. The control system 12 also conprises a

swi tching device 18. The switching device 18 has
three DALI interfaces, wherein first and second
interfaces 22 and 28 provide a DALI input and a third
interface 24 provides a_ DALl output. At the output,
that is to say at the DALI interface 24, a DALI bus
26 is connected, to mhlch the el ectronic ballasts
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the possibility of locally controlling the Ilight. To
provide for central control at the sane tine, a
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buOVEr i@ a multi-light bus which thus extends preferably over a
building section. The central control of the lights is coordinated
by a control device 42 which can also carry out other tasks
connected with building control, for example connected with
controlling the adjustments of blinds, heating etc. Since the
tasks of the control device 42 are restricted not only te light
controls, this bus 44, which differs from a DALI bus, is connected
via an interface 46, 46'. The bus 44 can be, for example, an LON
(Local Operating Network) bus or an EIB (European Installation
Bus). A gateway 46 which has an interface 48 to the bus 44 and an
interface 50 to the DALI bus 40 serves as connection between the
buses 44 and 40. The gateway 46 thus converts signals passing to
it via the bus 44 into signals which are sent via the DALI bus 40,

and conversely. On the bus 44, other



bui | di ng section. The central control of the lights is
coordinated by a control device 42 which can al so

carry out other tasks connected with building

control, for exanple connected with controlling the
adjustnents of blinds, heating etc. Since the tasks

of the control device 42 are restricted not only to

light <controls, this bus 44, which differs froma

DALI bus, is connected via an interface 46, 46'. The.
bus 44 can be, for exanple, an LON (Local Operating
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The data processing unit 56 can interact with a memory 58 ("M") and
defer some instruction types, for example for a determined time.

Clever programming of the data processing unit 56 thus allows
conflicts possibly arising between control signals generated by
the control device 42 and reaching the DALI interface 28 via the
DALI bus, on the one hand, and control signals which are
generated due to an actuation of the key switch 30 or an
activation of the sensor 32 by the light regulating unit 34 to

be resolved.



instruction types in the control signals. Determ ned
instruction types receive priority, in principle,

ot her determ ned instruction types receive priority
over certain first other instruction types, but not
predet erm ned second other instruction types, and
sone instruction types have no priority, in principle.
The data processing unit 5§ can interact with a menory
58 ("M') and defer sonme instruction types, for
exanple for a determned tine. C ever progranmm ng of
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for example, the control device 42 can send an inguiry to the
electronic ballast 14 at regular time intervals in order to
detect whether cne of the lamps 16 is defective. A corresponding
response of the electronic ballast can be temporarily stored in
the memory 58 and conducted at a quite particular time, for
example when signals being received via the DABLI interface 28
have priority, via the DALI interface 28 into the DALI bus 40

and via the gateway 46 to the control device 42.

Even if the switching device 18 and the light regulating unit 34
are presently shown as separate units, they can also be
implemented in one unit. This then provides a combined
switching/light regulating device which has only one input 28

and one cutput 24 towards the outside and to



of fice building. The structure of the sw tching device
18 does not prevent data fromalso being able to fl ow
in the opposite direction. Thus, for exanple, the
control device 42 can send an inquiry to the
el ectronic ballast 14 at regular tinme intervals in
order to detect whether one of the lanps 16 is
defective. A corresponding, response of the electronic
bal | ast can be tenporarily stored in the nenory 58
and conducted at a quite particular tine, for exanple
when signals being_received via the DALl .inter 8
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15 - Patent clains 1. A switching device (18)
conprising two inputs (28, 22) to which a DALI bus
(38, 40) can be connected in each case, and
conprising one output (24) to which a DALI bus (26)
can be connected, and with a data processing unit (46)
which is designed for receiving signals arriving via
the two inputs (28, 22) awd-for allocating priorities
to the signals on the basis of predeterm ned
criteria, the signals being supplied to the output
(24) in dependence ongpaibgtreMim@rity. 2. The
switching device as clainmed in claim1l1, conprising a
menory (58) for tenporarily storing signals. 3. The
1.swi &chwirdewi devase cl ¥ msdgrpnislsd avp dpppts (28, 22) to
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in that the data processing unit (56) allocates the
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swi f chi ' lcakred, | A6 40k e o1 ecedi ng
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signals via the output (24) which can be forwarded at

least to one of the two inputs (28, 22).

4. The switching device as claimed in claim 3, characterized
in that the data processing unit (56) 1is designed for
initiating the forwarding of the return signals toc an
input (28, 22) at a time which is specified in dependence
on the priorities of signals previously received via the

inputs.

5. The switching device as claimed in one of the preceding
claims, characterized in that it comprises a clock and in
that the data processing unit {56) allocates the

priorities in dependence on clock time.

6. The switching device as claimed in one of the preceding

claims,




means of the instruction types. 7. The sw tching

device as clained in one of the preceding clains,

characterized in that the data processing unit (56)

is designed for allocating the priorities in

dependence on the order of the reception of individua

signals. 8. The switching device as clained in one of

the preceding clains, chagacterized in that the data

processing unit (56) is designed for allocating the

priorities for certain signals on dependence on
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i nputs. 10. A switching/light control device
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9. The switching device as claimed in one of the preceding
claims, characterized in that it is designed for

generating a single output signal from two input signals

being received via different inputs.

10. A switching/light control device comprising a switching
device as claimed in one of the preceding claims, and
comprising a light regulating unit which 1s connected
internally to the first one of the two inputs of the
switching device, wherein the switching/light control
device has, additionally to the first input and the output
of the switching device, a connecting capability for a
sensor and/or an operating element for locally controlling

the lamp.

1i. A system (12) for controlling a lamp (16}, comprising:



locally controlling the lanp (16), - at |east one

el ectronic ballast (14) to which the lanp (16) is
connected, wherein the output (24) of the swtching
device (18) is connected to each electronic ball ast

(14) via a DALI bus (26), - wherein the second i nput

(28) of the two inputs (28, 22) of the switching

device (18) is at the sanelfine input of the system
(12) for controlling a lanp so that the system (12) -
can be connected to an external DALI bus (40) for
contnﬁléwralgclaldgam@nae’z 18 ldglta et fal oy sfemik@3) 1 to 9,
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(40) for controlling a lamp.

12. A light control system (10) for a building comprising at
least one light, comprising:

- a first bus (44) according to a standard different from
DALI,

- a gateway (46) with an interface (48) to the first bus
(44) and a DALI interface (50),

- a DALI bus (40),

- at least one system (12) for controlling a lamp as
claimed in c¢laim 9,

- a central control unit (42), connected to the first bus
(44), which sends control signals via the first bus
(44), the gateway (46) and the DALI bus (40) to the
switching device (18) of the system (12) for controlling

a lamp.

13. A method for controlling a light, in which
- for locally contrelling the light, a light regulating
unit (34), on the basis of an operation of a local

operating element (30} or



second control signals are sent via a second bus (40)
which is constructed as a DALI bus, to the switching
device (18), wherein - the switching device in each
case allocates a priority to the first contro
signals and to the second control signals on the
basis of predeterm ned criteria and at | east
initially only forwards -t he eontrol signals having
the in each case higher priority to at |east one

el ectronic ballast (14) which processes the contro
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signals further and delivers output signals to the light

(16).

14. The method as claimed in claim 13, characterized in that

the higher priority is allocated te the first control
signals at first determined clock times and the higher
priority is allocated to the second control signals at

second determined clock times.

15. The method as c¢laimed in claim 13; characterized in that

the switching device (18) distinguishes between different
types of instructions which are conveyed with the control
signals and allocates the priority in dependence on the

instruction types in the first and second control signals.

16. The method as claimed in claim 14, characterized in that

the switching device allocates the priority in dependence
on signals received previously in time and preferably on

priority allocations to the received signals.




