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1

LUMINAIRE A iD A METHOD FOR
PROVIDLNG TASK LIGHTING AND

DECORATIVE LIGHTING

CROSS-REFERENCE TO PRIOR
APPI.I('Al'IONS

llus applicat&on &s thc U.S. Nauonal Phase appl&cat&on
under 36 U.S.C s( 371 of Intemauonal Applmat&on No.
P("I)I,P20110072612. hied on Sep 30, 20] 5„&vhich claims
the benefit of European Patent Application No 14187261 4,
filed on Oct. 1. 2014 'I'hese applications are hereby Incor-
porated by reference herein.

11EI,D Ol& '11111 INVEN'I'ION

This invention relates to interior lighting systems.

l3A('KGROUND Ol& Tl II I INVEN11ON

People genemfly prefer daylight over artificia light as
their primary source of illumination. Everybody recogn&zes
the importance of daylight in our daily lives. Daylight &s

known to bc important Ibr people's health mxl well-bcu&g.
In gmleral, pcoplc spend over 90% OI thc&r time u&doors,

and ofien away from natunll daylight. '11&ere is therefore a
need for artificial daylight sources that create convincing
daylight impressions v ith artificial light. in environments
that Lack natural dayli ht including homes. schools, shops,
oflices. In&spital rooms. and bathrooms.

Thclc has been sign&i&cant ilc&'clopnu:nt of llghtulg svs-
tcms wluch try to cmulatc dayhght cvcn more fa&thfully For
example, such lighting systems are used as artiticial sky-
lights. v hich attenlpt to enlulate natunll daylight that would
be received thmugh a real skylight I'o enhance the realisnl
of the artilicial skyli ht. the slyli ht solution is usually
mounted in a recess &n the ceiling, in the same way that a real
skyhght would bc mounted.

One approach w luch has been proposed previously by thc
applicmlt is to create a blue (i e. clear sky) appearance when
lookina at a skylight at an angle. tilr example 40 to ')0
degreeg but still emit mamly white light in a beam directed
parallel to the normal direct&on of the skyfig»t surface. i.e.
downward. This provides functional wlfite fig»t in n down-

wardd

direction and more blue light at angles to thc normal.
It lras also bcm& rccogn&zcd that it would be desirable to

enable the color ten&perature to be selectable or even to
evolve over time. so that the evolution of the color point of
natuml dayhght can be enlulated, or indeed a specific color
point can be selected. However, this requires a more com-
plex figv&t source and associated control system.

Sl JMMARY Ol& '11111 INVEN'I ION

The invention is defined by the claims.
Accord&ng to an aspect ol'he invc&uion, there &s prov&ded

lumiruiirc. compns&ng.
a lirsi light&n module, comprisu&g s support slructurc

having first and second opposite surfaces and a first lmht
source coupled to the first surface of the support structure for
providing a first li ht&ng eflect at a first location Ibom an exit
re ion, wherein a portion of the second surface of the
support structure is rcflect&ve:

a second lighting module, comprisu&g a second light
source for prov&d&ng a second h hting efli:ct al a second
location wherein the second light source is coupled to the
second surface of the support stnicture,

a rclkctor mountcxI at a distance Irom thc second 1&ghtulg
module and directed to the reflective port&on.
v herein the second liahting module is directed to the
reflector

This luminaire combines t&vo light&ng modules. one for a
first l&ghting eflect such as task lighting and one for a second
1&ghlu&g eflcct such as decorative 1&J&t&ng. Because the
relkct&vc port&on ol the second surlacc ol Ihc support
stn&cture faces away from the light ex&t region. the second

Ic lighting effect is essentiafly reflected off the back of the first
lighting module I he reflective portion can be prov&ded &vith

a des&red surface eflect to create a desired second lighting
efl'ect. for example to emulate natumlly arisin lighting
cifhcts, such as rclicctious from a water surface. Howcvcr, as
thc relkct&vc portion &s oppos&tc thc h J&t cx&t reg&on of thc
first lighting &nodule. it is hidden fmm v&ew In this way. the
Iwo lighting modules are combined in a way that reduces the
nun&her of components needed and also enables freedom in
the desi n of the appearance of the overall luminaire.

&o The second (e.g. decorative) lighting feature can easily be
appl&cd to a broad range of lumula&res and cml be cas&ly

added as a dccorauvc fcaturc to funcuonal lumu&aires. It cml
be used to create nlore pleasant and insp&ring indoor lighting
atmospheres.

I'he second lighting nlodule is for exan&pie adapted to
provide a substantially coflin&ated figvtt output. This is
efl'ect&ve for generatin a desired lig&ht&n efl'ect after reflec-
t&on by the rcflcct&vc poruon. For example. &hc s&woad

1&ghting module may bc adapt&xl lo prov&dc a hght outpul
&c v ith an output beam annie less than 20 degrees.

'I'he second lighting module may compnse an array of
I.EI)s 'I'hese can produce the desired narrow beam output,
and they can also be controlled dynamically In color and
intens&ty to produce dynamic decomtive hghting efi'acts. The

1& array may compose a linc. circle, oval. ore random gnd, lor
example chosen to match the design of thc rcflect&ve port&on.

Thc rclhot&vc pc&(ion may comprise a structured surface
for generating a lightina pattern. 'I he illusion of a moving
pattern can be created by controlling the intensity in a

so dynamic way. The reflective portion may comprise glass,
aluminum or plastic. and difl'erent materials and surface
struclurcs can be usual to go c rise to d&flerent cifccts. Thc
rclkctive portion may cvm& bc provided as a removable
component, so that ddlcrcnt second (c.g. dccomtivei light-
ing effects can be implenlented by changing the reflective
portion.

The first light source may comprise a compact fluorescent
Lamp, LED arrangement or OLED arran ement. Generally,
the dcgrcc of control necdcd for the lirst light&ng cfliwt, il &I

c is task 1&ght, may be less tlum for thc second hghtu&g cfli:ct,
if &t is decorative light. For example a much slower dyntun&c
cont&)&1 of thc color OI'olo&'en&pc&'atul'c,'ulrl a&tens&oynul)'e

required tilr a task li hting effect titan for a decorative
lighting efl'ect.

A controller is preferably provided for controlling the Iirst
and second hght sources. The controller &s for example
ackipted to control indcl&cndcntly thc color m&d thc &ntcns&ty

of each hght source. Cnd one or both light sources may
further comprise independently controllable sub-elements

rc l&or example, the second light source n&ay comprise an
array of li hting elements. and the controller is adapted to
control independently at least the intensity of each lightin
elcmcnt ol'hc second light source. Thc &nd&vidual clemmlts
may have lixed color (e.g. RGB LEDs), but the color output

s& can then bc adlusted by sclccung the combu&auons of
lighting element intensities Note that each "lighting ele-
ment" may be a single I,ED but it nlay also be a cluster of
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LEDs. Thus, thc control is at a liner lcvcl than Ihe overall
li ht source, but it does not necessarily need to be at the level
of each individual I,l:D If one element is an l((113 set, then
the color and intensity of the cluster output can be con-
trolled. One independently controlled element may instead
be a group of such clusters. The control at the level of these
clmnents allows dynmnic patterns to bc crea(cd. Thc lira&

lighl source may also compose an iirmy ol hghlmg elements,
and these may or may not be independently controllable. I'oi'xample,dynamic effects may be desired only for the second
lighting etfect ie.g the decorative effect) even if the hrst
li ht source is also an army of LEDs to achieve the desired
brightness.

A dyimmic pattern can then appear to move bascxl on
dyruunic control ol these uidividual hght sub-clemmits,
without the use of physically moving parts in the luminaire.

'lhe controller niay be adapted to implement three modes
of opemtion

a task lighting mode using only the first lighting module,
a decorative livghtin mode usin only the second lighting

IIMUIUIC. Biul
a combined hghting mode using the lira( and second

lighting modules
In a first example, the second lighting module is fi&r

ceiling mounting, and the lmninaire comprises a suspension
structure for suspending the first li/&ting module beneath the
second lighting module. wherein the exit re ion is at the
bottom ol the lirst lighting module and Ihe rcflixtive por! ion
is at the Iop of the lirst lighting module.

'this arrangement defines a pendant lamp, in which the top
of the suspended first hghting module is used as a reflector
to reflect light fron& a ceiling mounted second lighting
module, above the tirst. This top part of the support structure
may for example comprise the back of a light shade which
forms part of Ihc over support stnicuire of Ihe Iirst hghtuig
module. The term "support structure*'houkl be uixlerstood
accordingly. It compnscs the infmstructurc ol tlm Iirs1 light-
ing module 'I'he first light source may be nx&unted on the
support stnicture fe g a carrier plate) or the support structure
may be a part of the first lighting module which does not
directly carry the light source, such as a light shade.

In a second example. thc lunnnairc comprises.
II BUspcnsioil strUctUrc for silspciidiiig thc hlnniuliic fioat

B CCilliig, Biid
a reflector for mounting at the ceiling v;here the suspen-

sion stnicture is to be connected to the ceiling„v herein:
the exit region is at the bottom of the first lightii&g module,
the reflective portion is at the top of the first lighting

IIMUIUIC.

ihe second lighung module is mounted at Ihc top of the
lirst lightuig module and is directed io the rcflector, and

the reflector is directed to the reflective portion.
1'his detines another version of a pendant lamp. in tlus

version, the two livghting modules form a sin le unit. with the
second nu&dule mounted on top of the first. An additional
rcflcctor is used to rcdirixt the hght back lbom Ihe second
lighting module to the rclhxtive ponion of Ihc first module.

In a third example, Ihc lununairc comprises a suspiaision
structure for suspending the luminaire from a ceiling,
wherein the exit region is at the bottoin of the first lighting
module and the reflective portion is at the top of the tirst
lighting nu&dule. Bnd wherein the second fighting module Is
mounted at Ihc Iop of Ihe lirst lip&ting module. and is
dirccu:d radially ouwvardly armuid Ihe suspension structure
towards thc rctlcctivc poruon.

1'his defines another version of a pendant lamp. in which
the second module is n&ounted on top of the first, and

provides light Io Ihc rcflcctwe poruon by directuig thc
decoratn e light radially. Tlus avoids the need for a ihrther
rcflcclor.

In these examples, the second lighting module may com-
pnse an annular ruig fcircular or oval or other closed shape)
of I,i!DS, tbr example around the suspension stnicture ii.e
the electricai supply cable).

In a fouith exaniple, the lunimaire is adapted tbr wall
mounting. wherein:

I II
the support structure compnses a camcr plate havui lira&

and second opposite surfaces which cames the first lightin
inodillC fiICiilg Oiitv III dlv'oilphxl to IhC llrSI SUrfBCL,

the second lighting niodule is coupled to the second
surface of Ihc support structure, and

a mounting plate for mounting the lun&inaire,
wherein a portion of the second surface of the support
stnicnire is reflective. and a portion of the inotu&ting plate is
reflective and directed to the reflective portion of the second

Ia surtacc ol Ihc support structure.
This provides a desi n in which the second lighting effect

uses rcflcclcxt light Ibom thc back of B wall mountcxi uiut.
'I'his reflected light will then create a pattern ion the wall
bclund thc 1umuiairc.

Iii B Iifth Cxainphx IhC 11111111&ali'L is BEBplLx! Ioi Wall
mounting, &vherein:

the support structure comprises a carrier plate having first
and second opposite surfaces and the tirst lighting module
coupled to the first surface„wherein the portion of the

&o second surface of the support stnicture is reflective;
the sixond hghtmg module is coupled to thc sixond

surface of Ihc support struciure; and
the luminaire further coniprises a reflector above the

second surface of the support structure for redirecting the
&I decorative lighting back towards the reflective portion of the

second surface of the support stnicture
This provides a desi n in which the second lighting effect

is provided Up&sardly and the lirst lighting eflhct fe.g. iask
light) is provided downwardly Thc second hghting cfli:Lt

so may be directed to pmvide an effect on the wall above the
huIii f1'lire

'I'he invention also prm ides a method of providing first
and second li hting effects using a luminaire. the method
conlprIsiilg:

providuig a lira& lighting eflbct at a first location using a
lirst lighting module, compnsing a support structure havuig
first and second opposite surfaces and a first light source
coupled to the first surface of the support structure tbr
pmviding the first lighting efl'ect to the hrst location fmm an

so exit region; and
providing a second lighting effect using a second lighting

module, compnsing a second light source Ibr providing thc
second lighting cflbct to Ihc second location, whcrcui thc
second lighting source is coupled to the second surface of
the support stmcture, ivherein the method comprises direct-
ing the output of the second hght source to a reflective
portion of the second surface of the support stnicture ibcin
away from the exit region.

io 13RIEII f)EE('l(IPI'ION Oli 1111: DI(A%IN(ig

Examples of the invention &vill now be described in detail
with rcfhrencc to Ihc accompanyuig drmvings, in wluch.

FI(i 1 shows a lirst example of luminairc I'or providuig
ss task lighliiig Biul dLCOIIIIIVC lighliiig,

lil(i 2 shows a second of luniinaire for providing task
lighting mid decorative lighting,
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FIG. 8 shows u third cxiunple of luminmrc Ihr provuling
task lighting and decorative lighting:

FIG. 4 shows a Iburth cxiunple of lunnnairc for providuig
task bghting and dccoratlvc llghling:

FI(i 5 shoivs a fifth example of luminaire for providiag
task lighting and decorative lighting: and

FI(3. 6 shows the control circuit used in the lmninaire.

DIJTAII IJD J)JIS('l(IPJ'JON Oli 'J)II:
I:M I JOD I M I IN'IS

The invention provides a luminaire comprising a hrst
li hting module for pmvlding a Jirst lightiiig efiect such as
task lighting. Thc lirst lighting module has a Iron( Il ht exit
filCC dill a Support SlillC(ulc Wltll B Iodl ICfILCIIVC pot(loll. A
second lighting nlodule is for providing a second lighting
effect such as decomtive lighting, directed to the reflective
portion of the support stmcture 1be luminaire is, for
example. capable of producing decorative lighting in one
direction and functional light in a diflbrent direction. How-
cvcr, both lighung clfi:cm may bc I'or lask lightuig or they
may both be decorative lightuig.

As nlentioned above. it is known to emulate natural hght
using an interior lunlinaire (ienerally, it is known to match
the color and evolution of color which occurs in a natural
outdoor envirotunent.

This invention is based on studies which show that there
dre other natural light cfli:cts wluch pcoplc find attractive.
For example. apart from thc fiwlui Ihal lhcrc ls a vice to thc
outside, and there Is sunlight coming, through a window,
other natural li ht phenomena are important Elxamples are
the efl'ects caused by the reflection of natural light on water,
or sharp patterns on walls and ceilings arisiiig from direct
sunlight tluough windows. The invention aims to create
CICLxnc lightuig soluuons for uidoor cnviroiunmlts inspired
by these natural light elfixts. such as rcflections.

Sci eral attempts have bix:n made io create lightuig solu-
tions that provide these nature-inspired light efl'acts I'r
example, it has been proposed to use a parallelogram-shaped
LED panel that is mounted in a wall to create the illusion of
a sunlight pattern on the wali. The use of a pixehsted LED
pilllcl hds illso bccll proposed tllal call shLiw d)'nallnc ilB)'-

light patu:ms, for example to create lhe illusion of a rcJIm-
uon of sunlight tlu ough leaves. Another cxamplc is a npplc
effect which can be achieved based on the interaction of lmht
with a rotating glass stnlcture, resulting in patterns one wall.
Projection systems have also been developed which project
various scenes on a ceihng. such ac an underwater scene and
d Jiilcst sccnc.

Although some of thcsc concepts can provide atlractive
lighting cllbcm, they often come with several problems.
Often, relatively expensive lighting technology is required,
such as a projector or a niatrix of many I IJDs, or fragile
mechanical components. Furthermore, these solutions might
require severe infrastructural changes before installing the
sysu:ms If they arc to provide I'unctional lighlulg.

Tins ulvention aims to crcale atlraclivc dynamic h ht
paitcms at a low cost compared to alternalivc solutions.

I 1(i I shows a systeni m accordance with a first example
of the invention This example comprises a pendant lamp
arrangement.

The luminaire has a first lighting module 10. comprising
a supporl structure 11 and a Jirst light source 12 carnuI by
thc supporl structure 11 I'or providing task lighting 14 to a
task arcs 16 from a light exit region ol the Iirsl bghting
nlodule The support structure is essentially a housing, in
which. or on which, the first light source is mounted The

first bghting module Is suspcndcxJ from the cmluig ui use by
a suspension structure 18 which provides mechanical sup-
port as well as proiiding clcclncal power to the lightulg
module.

A second lighung module 20 compnscs a siwond light
source 22 for pmvidinu decorative lighting 24

The support stnicture 11 of the first lighting module 10
has a reflective portion 26 opposite the exit region from
which light is output. The second li ht source 20 has its

I i 1

optical output Ibrcctcd lo llus reilcctive portion 26 of the
support structure 11

Thc Jirst lighting module 10 Is for creating task hghtuig.
The light output can be entirely conventional

Thc second lighiing module is for creating decorauve
lighting effects and is positioned at a certain distance from
the iirst lightin module. In the example shown, the second
lighting module 20 is mounted on the ceiling where the
suspension structure 18 is attached. The second light source
22 comprises onc or more indivulually addressable light
sources. each individual light source bavin highly colli-
Illilllilg Op(ICIIJ CJCIBCIIJS to Crea(C II nillroiv bcdlll dllghx
These light sources are directed towards the reflective por-
tion 26 on the back of the support stnlcture ll 'I'his

reflective portion nlay be the entire upper surface, or it may
be a portion which will be illuniinated in use by the second
light source 22.

Thc rctlective pot(ion 26 rcilccts thc light ol'he siwond
lighting module towards an arcs on which tlm dccorativc

io patterns are sholvn, tiir exanlple a ceiling or wall. 'Jhe
reflective surface ideally is hi hly reflective and has a
particular stnlcture such that the interaction with the narrow
light beams generated by the second li htlng module pro-
duces complex high resolution reflected light patterns. The

li exit region on the opposite side of thc Iirst hghtlng module
enuts functional hght in a diflcrent direction to the rclICCJLSJ

lighl from thc second lighting module. This dilii:rent direc-
tion nlay be the opposite direction but this Is not essential,
and the reflective portion may retlect light to a lateral rather

do than upward direction.
A control module alloivs adjustment of the light pamm-

cters for each of Ihc two lighting modules, such as color.
color tcmpcrature and Intmlsity over tune to create dynanuc
patterns. Furthcmiore, thc control module allows switclung
between a decorative mode (in which only the second
lighting module is oni. a fiuictional mode (in which only the
first lighting module is on) or a combined mode (in which
both It+ting modules are on).

Thc second lighting module Ibr crcaung a decorative light
o elfcct typically consists of multiple individually controllable

LEDB. Thcsc LEDs typically have a narrow bcmn (for
exanlple, &20 degrees) in order to create sharp pattenis ivith
high contrast mid visible details Other directional light
sources can be used instead of LEDs, such as halogen spots

ss or lasers. These light sources are directed tov ards the
rctlcctive portion 26.

This rcficcuve portion 26. is Ibr cxiunple constructed of a

highly rcflectivc ma(coal with an irrcgular structure to crcatc
high contrast and highly detailed hght patterns on the area of

io interest For exanlple, glass. alumimun, or plastics maybe
used. The type of material and in particular its surface
stnlcture is selected to define a desired visual appearance of
the pattern. For example, a more regular slructurc will result
in a more regular pnttem. Sliarp cdgcs ui thc matenal will

Si result in patterns with high contmst (I.e., morc colltnrdtcxJ
reflections) I'he reflective portion may have surface rough-
ness, holes. wrinkles, dimples etc
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In addition lo llm surface pattern, other paramclcrs that
define the appearance of the pattern include the distance
betiveen the decorative second light source 22 and the
reflective portion 26 and the distance between the reflective
portion 26 and the area where the light pattern is displayed,
e.g. wall or ceilin . Increasing these tv'o distances wifl
generally result ui larger but less uilcnsc patterns flxln with
lower dlstmicc values. Tlm shape of thc reflcclor of course
also intluences the decorative lighting, etfect A tlat surface
will result in a different patteni to a concave or convex
surface. I'or example, a convex surtace will spread the
pattern over a large surface. while a concave surface wifl
focus a pattern more.

lhc control module allows hght parameters for each of
the two hghting modules Io bc adlusled, such as color, color
tenlpemture and intensity over time to create dynanlic
pattents 3brious methods can be used to control the
dynamic liaht behavior With software, the behavior of the
lights can be scnpted (e.. by a lighting designer). or
progranuued by a mathematical hntction that defines the
light behavior (c.g. using Markov Chaui models).

lite controller may also autonmlically create a hghluig
behavior based on some input parameters (e.g, user input or
sensor input) lior example, the intensity of the lights could
increase ivith sumly weather outside, and the speed of the
li ht variations may depend on the lvind speed. Important
control pamsmeters that define the dynamic appearance ofthe
light pattern are thc amplitude and Ihe lbcqucncy of vane! ion
of llic light pdrilinclcrs ~ Uch ds Illlcnsllv. colol alii ciilor
tenlpemture In general. larger amplitudes and higher fre-
quencies will results in patterns that are perceived as nmre
intense, dynamic. etc., while smaller amplitudes and lower
frequencies wdl result in calmer. more relaxed patterns.

Besides these temporal chamcteristics, also the spatial
dynamics may be used, by which is meant the v,ay Ihc light
sources al dlflbrcnt locations arc controlled. For cx unplc, In
thc case of two LEDs placed 6 cm from each other. Cne
could alternately switch them on and otf resulting in a
jumping pattern, or have a smooth tmnsition by decreasing
the intensity of one hght while at the same time increasing
the intensity of the other light resulting in cross fading of the
pilnCIII.

lhc example of FIG. I Is a pendant 1ununmre for cxlnn pic
for posluomng above a task arcs such as a dimng table 16.

'lhe second lightmg module 20 in this example Is for
creation decorative light effects on the ceiling and It is
mounted at or just below the ceiling. In one example it
comprises six individually addressable high power LED
light sources, each with ml individual optical bmun shaping
output elcmmit to crcatc a narrow beam lhr example of 8

degrcms. Thc LEDs are placed in a circle with a di nnclcr for
example of 10 cm and with an equal distance between the
I lit)s. 1he I.ill)s are directed downwardly towards the
reflective portion 26. Less or more light sources can be used,
lvith a trade-off hens een cost. light output. and resolution of
the decorative paucrn.

lhc lirst lighting module 10 is for cximiplc positioned al
d distance of 80 cm below thc second hghlmg module. Thc
optimal distance depends on the application emironment
and the desired etfect 'I'he light source 12 of the first lighting
module creates functional or task lighting on the mble. The
light source 12 may be a compact fluorescent lamp. but an
LED, OLEO. or other type of hght source may be used.

lite intensity of the multiple high pov,cr LEDs can
preferably be controflcd inihvidually, lor cxamplc usulg a
I)MX ("digital multiplex" ) lighting protocol By dynami-
cally changing the intensity levels of the individual I Ell)s

thc illusion of a moi ing pattern can be clotted without any
physically movino parts By chanyng the period and the
amplitude of the intensity changes, as well as the amount
and order in ivhich the 1,1:Ds are switched on and off,
various dynamic patterns can be created

In addition to pendant luminanes. the same concepts can
bc applied to many other lumuiairc types, Includuig fluor
standing, desk and tnblc lamps, and wall-mounted Iixlures.
Some alternative embodiments will now be discussed The

Io smne reference numbers are used m all figures to denote the
sante colriponcnts

In the exampie of FICi. 1. the second li hting module 20
is a separate part to the first module 10. The example of FICI.
2 combines the III o lighluig modules ulto one lununmre. Thc
LEDs 22 ol'he sicond lighung module, for thc dyitanuc
pattern effect. are placed at a module on the top side of the
pendant luminaire housina 11, for exanlple on top of a light
shade. Tile I,I)Ds (i.e the second light source 22) emit light
in an upward direction towards a mirror 30 which is

Io mounted at the ceiling. The coflimated light beams from the
dimorativc LED source 22 are reflectcd by this mirror 30
towards Ihc top of lhc luminairc shade wluch has Ihe
reflective portion 26 'I'he top mirror 30 may be curved to
direct the decomstive li ht 24 to a defined part of the housing
li of the first lighting module. i.e. the lanlp shade in this
example. The top mirror 30 is for example positioned at a
distance of 80 cm above the second hghtin module. The
oplunal distance dcpcnds on Ihc application cnvironmcnl
mid the dcsircd eflici. As a resuli, thc lighi is reihmicd I'rom

io the top reflective portion 26 toivards the ceiling and appears
as a decorative dynamic li ht etfect

'I'he examples of lil(iS. I and 2 require two separate
components to be mounted. FICI 3 shows an example of
pendant luminaire with side-emittin LEDs 22. These

)I enable thc LEDs for pros iduig thc dynamic decorative
lighlulg again lo bc incorporated in thc main body of Ihe
lunnnatrc. However, Ibis design avonls thc nimd for IIIO

separate Iulits to be instafled. The reflective portion is again
at the top of the first lighting module. and the light source 22

do of the second lightin module is mounted at the top of the
first hghting module. The LEDs 22 surround a collar 32 so
that they are dircctcd gmierdlly radially outwardly, and they
arc dirimted low amis thc reikcuvc portion 26. Thc relhxuvc
portion in Ihis case Is ml uiclincd I'acc for rcdirecung thc
msdial light to a generally upward direction The reflective
portion thus retiects the light upv ards to create the decora-
tive baht effect. The surface may be curved to direct the light
to a particular part of the ceiling. The hght sources can again
bc placid ui a circular arrangcmcnt around thc axis of Ihe

o collar 32. They may be dircclcd holtzontafly or at an
cicvlnloll aiiglc to plovidc thc suitable dirimuon of hglu to a
particuhsr part of the reflective portion 26

I'he examples above are all suspended pendant lumi-
n'arcs.

ss FICI 4 shov,s a first wall-mounted design.
Thc funcuonal task lighting is providixl In a generally

downwards dirccuon by lhc lirsl lighting module 10, and
dimorativc lighting is prox idcd by thc second lighting mod-
ule 22 in a generally upward direction I'he task lighting,

io enters a room space and the decorative lighting is directed to
the wall on lvhich the unit is mounted.

The support structure 11 in this case comprises a mount-
ing bracket havuig lirst and sixond opposite sides. Thc lirsl
light source 12 is on lhc side of a bracket ann 34 facing Ihe

ss room. Tlus bracket arm 34 Ihnctions as a earner plate. The
back of that bracket arm 34 defines the second surface of the
support structure, wherein a portion of the bracket arm is
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rcflcclivc. Tlu: second light source 22 is coupled to thc
second surface of the bracket arm 34. A pomon (30) of the
mounting plate 36 is reflective and directed to the reflective
portion 26 of the second surface of the support structure 11.
The second livght source 22 faces the reflective portion 30 of
the mounting plate which reflects the light 24 back against
thc bracket arm 34 and also upwardly.

FIG. 5 shows a second wall-mounted design.
1'he left image shows a front vieiv. It comprises a deco-

rative light htting. m which the light sources are not visible.
'I'he task light 14 is enlitted dow:nwardly and the decorative
li ht 24 is emitted upwardly. The luminaire is covered by an
aesthetic front cover.

lhc nghl image shows thc inside components. Bgaul as a
front view.

'lhe support stmcture 11 comprise a carrier plate having
the first (task) light source 12 underneath and the second
(decorative) light source 22 on top A mirror 40 is used
inside the luminalre housing to reflect the light from the
second light source or sources 22 back to the reflective
portion of thc earner plate 11. From Ihe reflcclive portion 26,
thc hghl travels ul an upwards direcuon lowards lhe wall.
'I'he mirror 40 may be curved to direct the light to (a snlaller
part of) the reflective material

FI(i 6 shows in simplified scheinatic firm the ovensll
li htingsystem„which comprises the first lighting module
10 (LM1)„ the second livghting module 20 (LM2) and a
controller 50. Thc controller 50 cml receive ulputs Ibom a
user inicrl'acc 52 and optionally also foun smlsors 54. These
sensors may detect tenlperature. ambient light level~, other
information about ambient light such as color temperature,
wind speed, presence detection, time of day etc 1'he con-
troller may receive conunands using wireless RF protocols,
so that for example the link between the user interface and
thc conu oiler muy be a 0 lrclcss RF lurk. The 1ununmrc may
for cxamplc be controlled by a mobile phone such as a smart
phone.

1'he light sources have not been described in detail above.
('lored I IIDs or color filters can be used to create nlore
colorhd dynamic light patterns. For example a disk with red,
anther, waml white and cool wlflte color filters can be used
lo simulate dllfi:rmll tints of natural dayhghl (or a warm
lircplace cflixt), or blue. white mid ~ccn Iillers can be used
10 create iludcoaBlcr scenes

'lhe reflective portion 26 may be supplied separately to
the remainder of the luminaire. to allow a selection of
decorative lighting effects. The reflective portion provided
may have predetermined raised structure~. folds or dents. or
cise a smooth planar structure may be provtdcxl lor lhe cnd
user lo work Ihc surlacc such as lo pcrsonaltzc thc decorative
hghlhlg cfli:CI. Tilts glvCS lhc Oplioll 10 hBVC luBlly'l fCW

lighting etfects, over a large area or more contained, and
with strong or gentle impact local color filters, or other
pattern creating elements may be selected by the end user. In
conlbination lvith user definable dynamics, a wide mnge of
fascinatulg light cfli:cts can bc created.

By using light sources with difli:real spixlral properties,
the total light output can bc spixtrally tuned to match thc
desired settiim lior example. a reLsxing pattern could use
slower dynamics and lower intensities, and a spectral cont-
position with reLatively little blue and more red. An activat-
in pattent could use faster dynamics and higher intensities,
and relauvcly morc blue light output.

Some examples ul accordance with Ihc ulvcntlon thus
cruiblc dcxorauve lighting to bc provuled v;hich may for
example comprise dynanlic reflected light patterns. The
dynamic pattern can be made to appear to be nuiving

tluough uldi vidual dyruunic control o I'o linus lcd individual
light sources directed at the reflective surface, tints avoiding,
the need for physically moving parts in the luminaire 'I he
invention can easily be applied to a bmad range of luini-
nalres and can be easily added as a lov -cost decomstive
feature to functional luminaires. It can be used to mimic
dyuiunic (daylight) palicms to create morc pleasant and
inspiring indoor lighting aunosphcres.

I'he controller 50 can be implemented in muuerous ways,
10 with solhvare and/or hardware, to perform the various

functions required. A pmcessor is one exanlple of a control-
ler which empioys one or nu&re nlicroprocessors that may be
pro rammed using soifivare (e.g., micmcode) to periiirm the
rcqillrcd fllllctious. A colllrolicl lllav howcvcl bc uuph:-
mcnled with or without cmployulg u processor. and also may
be implemented as a combination of dedicated hardware to
perforni some functions and a pmcessor (e g, one or more
pmgrammed microprocessors and associated circuitry) to
perfoml other functions.

so Examples ofcontroller components that may be employed
iu various emboduncnts of the present disclosure include,
but arc not hmiled to. convenuomil mlcroproccssors, appli-
cation specific integrated circuits (Agl('s), and field-pni-
grammable gate arrays (I'PliAs)

In various implementations, a processor or controller may
be associated with one or nlore storage media such as
volatile and non-volatile computer memory such as RAM,
PROM, EPROM, and EE PROM. Thc storage media may bc
mlcodcd with one or more programs thut, when cxecutcd on

10 one or niore pmcessors aniL'or controllers. perform at the
required functions. Various storage media may be fixed
v ithin a processor or controller or may be transportable,
such that the one or more pro~ams stored thereon can be
loaded into a processor or controller

ls Other vanalions to thc disclosed mnboduncnls can be
understood and cfl'ected by those skilled ul the art in
pracllcing lhc clauned 1m ention. Iiom a study of thc dmw-
ings, the disclosure, and the appended claims In the claims,
the word "comprising" does not exclude other elements or

so steps, and the indefinite article "a** or "an" does not exclude
a plurality. The mere fact that certain measures are recited in
mutually dlflbrent dependent claims docs uot indicate thai a
combination of thcsc mcasurcxl cannot bc used to advaniage.
Any rcfcrcnce signs ul Ihc claims should nol bc construed as
linutin the scope.

The invention claimed is:
I A luminaire. comprising;
a lirsl lighting module. comprising a support structure

0 liavulg Iirsl mid second opposite surlaces and a lirsl
light source coupled lo Ihc first surface of Ihc support
stnicture for providing a first lightmg efFect at a first
location from an exit region, wherein a portion of the
second surface of the support structure ls reflective;

ls a second lightin module, comprising a second light
source I'or provuling a second hghung eflhcl at a sixond
location whcrcin the second light source is coupled to
lhc second surface of Ihc support structure,

a reflector mounted at a distance from the second lighting,
io module and directed to the reflective portion,

wherein the second lighting module is directed to the
reflector.

2 A luminairc as claimcxI ul claim 1, whcrcin the sixond
llghlulg module ls adapu:d lo provulc a hghl output with an

Ss oulptu bcxuu Bugle less thilu 20 dcgrccs.
3 A luminaire ss claimed in claim I, wherein the second

lighting module comprises an array of I Ill)s
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4. A lunnna&re as cia&mcd in claim 1. whercu& thc reflum
tive portion of the second surface of the support strucnue
comprises a structured surface Ii&r cncralu&g a bghlu&g
patten&. wherein the reflective portion for example con&-

pr&scs gldss. Bliuuhliuu or pins&&c.

5. A lu mine &rc as claimed &n c la uu 1, w harem Ihc Iirsl hghl
source compmses a compact fluorcscenl lamp. LED arrange-
ment or OI.I&D arrangement.

6 A lun&u&aire as claimed in clai&n I, further comprising
a controller for controllin the first and second li ht sources,
wherein the controller is adapted to control independently
thc color and/or color tempcralurc tmd/or Ihc u&lens&ty of
each hghl soil&co.

7. A luminmre as clmmixl &n claim 6, wherein el least the
second light source con&prises Bii 'llTay of lighting elen&ents,
and &vherem the controller is adapted to control indepen-
dently at least the intensity of each lighting element of the
second l i+I source.

8. A lunnnaire as clauncd u& clmm 1, further comprising
d controller for controllu&g thc first m&d a&mond hghl sources,
w barmn the controller is adapt cxl to implement tluco modes
of opemtion

a task linhting mode using only the first lighting n&odule,
a decorative lightin mode usin only the second lichting

module: and
a comb&ncd hght&ng mode using the Iirsl and second

hp&nug ulodillcs.
9. A buna&au'c Bs clduucd u& cltlhu I, whc&cut lhc huu&-

naire comprises
a suspension stn&cture for suspending the luminaire fron&

a ceiling, and
a reflector for mounting at the ceiling where the suspen-

sion structure is to be connected to the ceiling. wherein
Ihc cxii reg&ou &s at the bottom of Ihe lira& 1&ghlu&g module,
Ihc reflcctwc port&ou &s at the top ol'hc Iirsl bghling

n&odule:
the second lighting n&odule is mounted at the top of the

first lighting module and is directed to the reflector: and
the reflector is adapted to be directed to the reflective

porl&or&.

10. Alumina&rc as clmmcd u& claim 9, whercu& Ihc second
lighting module compnscs an annular c&rcular or non-
circular rin of I I IDs

&B

&s

IL A lununa&rc as clainuxi &n clanu 1, whcrcu& thc
IUuuuauc's Bdaplcil fiir w&111 u&i&Uunug, whcicul

the support structure con&prises a suppo&t stnicture having
first and second opposite surfaces and the first lightin
module coupled to the first surface facing outwardly,

the second lightin module is coupled to the second
surface of the support stnicture, and

a mounting plate for mounting the luminaire,
whcic'ul &1 port&ou ol Ihc second sU&idee oi lhc'. sUppi&11

slrucu&re &s reflccuvc, dnd a pornou of the mountu&g
plate is reflective and directed to the reflective portion
of the second surface of the support stn&cture

1Z. A luminaire as claimed in cia&m I, wherein the
luminaire is adapted fi&r wail mounting, wherein

the support structure having first and second opposite
surfaces Bnd lhe Iirsi 1&ghling module coupiixl to Ihe
first surl'acc, whermn the poruou of the second surface
of the support structure is reflective;

the second lighting n&odule is coupled to the second
surface of the support stnicture: and

the luminaire further comprises a reflector above the
second surface of the support stnicture for redirecting
thc dccorativc lightmg back towards thc reihwuvc
portion of lhe a&mond surface of thc support structure.

13 A method of providin first and second lighting eflects
using a luminaire, the method comprising

providing a first lighting effect at B first location using a
first lighting module. con&pnsin B support structure
having first and second oppos&te surfaces and a first
light source coupled lo Ihc first surface of Ihc support
structure lor provulmg Ihc Iirsl 1&ghung eflccl to Ihe Iirsl
location from an exit region: and

providing a second lightin eflect using a second lighting
module. comprising a second light source for providing
the second lig&fing efl'ect to the sew&nd location,
v herein the second light source is coupled to the
second surface ol'hc support structure, whcrcin thc
method comprises directing Ihc output of Ihc siwond
light source to a reflector mounted at a distance from
the second lightinn module and then directing the
output to a reflective portion of the second surface of
the support structure facing away from the exit region.
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