Arrangenent for creating light effects Description 5 The invention
rel ates to a0 a&0nfEEsR1 for creating |ight effecPET/EP20a0/i06d4a2
for decorative purposes, having a light source and a textile fabric
which is transillum' nated towards a visible side or illumnated with
i nci dent t by the light source. 10 Such arrangements conposed of
fabric in pl%i %ﬁ%ﬁ%%r@%ﬁf%#%npshades havi ng a
| i ght source arranged behind them In the case of the plain-weave
constructi 035 t he crossed warp and weft threads 15 lie alternately
over and un her. In this case, the |light source can be
seen in a diffusely di med manner through t he openi ngs in the fabric.
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rests on ONgesve construction, the crossed warp and weft threads
15 1lie alternately over and under one another. In this
case, the 1light source can be seen 1in a diffusely

dimmed manner through the openings in the fabric.

On this basis, it is the object of the invention to
20 further develop the arrangements known from the prior
art and to create lighting units which, in addition to
the lighting function and area coverage, also allow a

particularly attractive design.

25 The combination of features specified in claim 1 is
proposed to achieve this object. Advantageous
configurations and developments of the invention can be

gathered from the dependent claims.

30 The invention is based on the notion of creating a grid
structure that is as free as possible of thread curves
for transillumination. Accordingly, it is proposed
according to the invention that the textile body has a
multi-layer fabric or a two-layer fabric structure made

35 of warp threads that form & warp thread layer and weft
threads that form a weft thread layer that rests on one
side of the warp thread layer. The two-layer fabric
allows a parallel thread orientation in the respective

thread layer with a thread density that can be set



side of the warp thread |ayer. The two-layer fabric allows a parall el
thread orientation in the respective thkead | ayer with a thread
density that can be set - 2 - within wide [imts, wherein the

t hreads al ways rest agai nst one another on the same (inner) thread
hal f side, so that def|ection of the inpinging |ight beans to the
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and 10 mm A faspeherteagdamtcage With regard to the fabric structure
and reflection properties is achieved in that the warp

Particularly preferably, the thread density of the weft
thread layer is preferably several times greater than
15 +the thread density of the warp thread layer. In this
way, a large thread surface area for light deflection
or reflection 1is provided, while at the same time a
sufficient degree of opening for light to pass through
is achieved.
20
Iin this context, it is beneficial for the mutual
spacing of the weft threads from thread edge to thread
edge to be in the range between 0.05 mm and 1 mm, and
for the spacing of the warp threads from one another,
25 measured from thread center to thread center, to be

between 0.6 mm and 10 mm.

A further advantage with regard to the fabric structure
and reflection properties is achieved in that the warp
30 threads and/or the weft threads are formed from a
filament yarn which 1is preferably in the form of a
menofilament or - in order to achieve intensified light
effects - from a twisted thread or overwrapping vyarn.
In this case, it 1s beneficial for the warp threads
35 and/or the weft threads to consist of a polymeric
material such as PET, PA, PC, PP, PTFE, PVDF, PMMA, PAN
or PE or of metal or mineral fibers, such as glass

fibers, or inorganic fibers. In this case, the warp



30 threads and/or the weft threads are formed froma filanent yarn
which is preferably in the formof a —-mBnofil anent or - effects -
froma In this case, it 35 and/or the weft threads to consist of a
mat eri al such as PET, PA PC, PP, PTFE, PVDF, or PE or of netal or
m neral fibers, such fi?ers, or inorganic fibers. In this case, - 3
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dyed white girdieackl Adisad ageouslar diha-marp threads and the weft
threads, 5 which are configured as a continuous yarn, have a di aneter
in the range between 0.05 and 3 mm preferably between 0.08 and 1 mm
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threads. In this case, it 1s advantageous for the
binding threads to be formed as polymer-based
monofilaments or multifilaments, in particular made of
PET, PA, PC, PP, PTFE, PVDF, PMALA, PAN or PE, and to

20 have a diameter of less than 0.1 mm.

In order to achieve particularly eye-catching light
effects, the light source should be formed by one or
more punctiform or Jlinear individual 1light sources,
25 preferably LEDs. In this case, the individual 1light
sources may be arranged in a linearly, two-

dimensionally or spatially distributed manner.

In order to define the light effects in a particular
30 manner, the light socurce should be arranged at a
distance of at 1least 5 mm from the rear side, which
faces away from the visible side, of the textile

fabric.

35 For easier installation, 1t is advantageous for the
textile fabric to be held in a holder such that it is
stretched-out flat or 1is spatially curved. It is also
advantageous, in particular with regard to protection

from damage and soiling, for the textile fabric to be



35 For easier installation, it is advantageous for the textile fabric
to be held in a holder such that it is §tretched-out flat or is
spatially curved. It is also advantageous, in particular with regard
to protection fromdanage and soiling, for the textile fabric to be
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the textile fabric is nmuch greater than the object depth or the
spaci ng, of the_.light so e fromthe textile fabric. 30 _The invention
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Advantageously, the light of the light source will be
20 deflected substantially by the parallel threads in the
two thread layers in order to produce a light effect.
Such effects can be created in that the textile fabric,
as optical unit, produces a virtual image of the light
source 1in the beam path, said virtual image being
25 observable from the visible side. Particularly
preferably, the image depth or the spacing of the
virtual image from the textile fabric is much greater
than the object depth or the spacing of the 1light

source from the textile fabric.

30
The invention 1s explained in more detail in the
following text on the basis of the exemplary
embodiments which are illustrated schematically in the
drawing, in which:

35

Figure 1 shows a simplified section through a lighting
arrangement comprising a light source and a
textile fabric arranged in front of the

latter on the visible side;



2 and 3 show views the rear side of fabric; of the visible side and
of adetailofthetextile Figures 4 and5shbwa di stributionofa sources;

| i near andt wo- di nensional pluralityofpointlight Figure 6 showsabeam
pat hwhent hel i ghting arrangenent is observed. 10 The lighting
arrangenment illustrated in_the drawing allows the creation of |ight
ef fects whi dH945FSaddi 818n 3t SRV i VIS nafi A§er TiSHPds, TLHF afR9 of
fulfill decorative purpeseseafhesdseangenment de0aPLi S€5 aHd ghtxsouece
10 and a textile fabrihfc 12, which can be 15 transillum nated towards
a visible side 16 wit H¥HeS%i ght 14 fromthe |ight source 10. Wen
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Figure 6 shows a beam  path when the lighting

arrangement is observed.

10 The 1lighting arrangement illustrated in the drawing
allows the creation of light effects which, in addition
to an illuminating function, can also fulfill
decorative purposes. The arrangement comprises a light
source 10 and a textile fabric 12, which can be

15 transilluminated towards a visible side 16 with the
light 14 from the 1light source 10. When the visible
side is observed, a virtual image of the light source
10 is produced in the rear space facing away from the
visible side.

20
In order to create such an effect, the textile fabric
12 consists of a two-dimensionally stretched-out, flat
or curved fabric composed of a two-layer grid
structure. This is formed according to figure 1 from

25 warp threads 18 and weft threads 20 that are crossed at
right angles. The core threads 18, 20 are in this case
mutually fixed by thin binding threads 22 in a similar
manner to a leno weave. For the sake of improved
clarity, the thread arrangement is not shown to scale

30 in figure 1.

As can also be seen from figures 2 and 3, the warp
threads 18 form a planar warp thread layer 26 and the
weft threads 20 a separate, planar or spatially
35 separate weft thread Ilayer 24. In order to achieve
this, the warp threads 18 and weft threads 20 are
arranged in & manner substantially stretched in a
straight line, so that the thread layers do not

penetrate one another. The core threads 18, 20 are thus



20 In order to create such an effect, the textile fabric 12 consists
of a two-dimensionally stretched-out,”f$at or curved fabric conposed
of a two-layer grid structure. This is formed according to figure 1
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threads 20 are arranged in a manner substantially stretched in a
straight line, so that the thread | ayers do not penetrate one
anot her . ThQnCQﬁﬁ:léﬂ‘\rﬁad%rb&tez%ﬁ@lélﬁMr 1i6ht alfweyssi,n went agkton

the sanme (inne thre hal f si.de t he bi ndi ng threads 22 | oop
around the &Ut: §i? %ﬁl cA*PEEE SRy fr]gjrﬁ onéeé{%f’lﬂ “H¥e] het 32:8F8r
threads 18, tZ@etIhferap‘phapr itdtee, whinp crlossady A6 ntEonaye:»@mpl_e, the
s CPFLLRR AL R SEeSL VRl Audart @ Sl o gl ok
cl oser thread edge may be in the range between 0 05 mm and
1 mm, while the spacing of the warp threads from one

another, measured from thread center to thread center,

is between 0.6 mm and 10 mm. The warp threads and weft

15 threads 18, 20 should in this case have a diameter in

the range between 0.05 and 3 mm, expediently between

0.08 and 1 rmm, and preferably be formed as
monofilaments. The binding threads 22 may, as polymer-

based mono~ or multifilaments, have a diameter of less

20 than 0.1 mm. A thread cross section that differs from

the circular form, for example a trilobal thread cross

section, 1is also conceivable. In such a case, the

thread diameter can be defined on a surface of rotation

which 1is obtained by a rotation of the thread cross

25 section about its center axis.

A polymeric material such as PET, PA, PC, PP, PTFE,
PVDF, PMAA, PAN or PE 1is likewise suitable as thread
material for the core threads 18, 20. Alternatively, it
30 is also conceivable to use metal threads, glass threads
or threads made of incrganic materials. The thread
material may be transparent or dyed. Preferably, the
weft threads consist of a continuous yarn and are
introduced if appropriate in combination with a spun
35 thread vyarn. In the warp, combinations with fibrous
yarns are also concelvable. In order to achieve
particular properties, such as flame protection in
particular for use indoors, the fabric can also be

treated. The thread materials themselves can also be



together than the warp threads 18. For exanple, the 10 nutual spacing
of the weft threads fromthread edge to/thread edge may be in the
range between 0.05 mmand 1 mm while the spacing of the warp threads
from one another, measured fromthread center to thread center, is

s and .weft 15 threads 18

between 0.6 mm and 10. nm _The hr ead
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for use i ndGor®a¢Hed f ABPTC thgn E8ap E the fabric 12, as "seen in

the direction of the surface normal, of at least > mm,
15 in order to particularly emphasize the light effects.
To this end, it is likewise beneficial for the 1light

source 10 to be in the form of a point light scurce.

As is shown in the example according to figures 4 and
20 5, the 1light source 10 can have a multiplicity of
individual 1light sources 30, which, preferably as
light-emitting diodes, form in each case a point light
source. The individual light sources 30 can be arranged
in a manner distributed linearly (figure 4} or two-
25 dimensionally (figure 5) in an object plane that
extends parallel to the textile fabric 12. However, a
varying spacing or an inclined arrangement with regard
to the textile 12 is also conceivable. The use of RGB
LEDs allows the color of the 1light effects to be
30 controlled. Complex light effects can be created in
that, as textile fabric, a plurality of multi-layer
fabrics are arranged one behind another and are Jjointly

transilluminated.

35 Figure 6 illustrates the creation of a light effect
through the textile fabric in the transmitted-iight
beam path of the light source 10. In this case, light
pbeams 14 emitted by the light source 10 are deflected
by the cylindrical surface 32 of the parallel core



rendered | ow fl anmabl e by the addition of appropriate additives. In
addition to the use for indoors, the properties of the fabric can be
set in a targeted manner for use outdoors (UV radiation, noisture,
salty 5 air). This is carried out by additives in the yarn or by

treating the fabrjc rface. _The textile f br|c1 e.sp
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core threads 18, 20, 1s characterized in that the good
reflective properties of the thread material are
30 retained and that sufficiently free thread surface is
availlable as reflective surface. Furthermore, the
fabric has, on account of the stretched thread layer
and the different thread densities of the weft and warp
layers, sufficiently large openings, through which the

35 reflected light can strike the observer.

In principle, the incident light 1s reflected at both
thread layers 24, 26. Each thread layer creates a light

effect perpendicular tc the thread axis. The intensity



20 depth effect of the virtual image behind the fabric surface. For
this configuration, what are known as™ power LEDs are particularly
suitable as light source. The filanment yarns (preferably

nonofil aments) that are 25 used provide good reflective surfaces so
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ef f ect creatatél(fe& SsS o he%(%%n’BEFeofre%gFlc&}%spvgtsutf %csé%?ﬁﬁlé 8
account of tdae Hghevenbdidt byeaw fdendiitoy,. tthethgninate,i negeaceeantd
by the yeft r I r Lsqal r ;apd has a kighgt LLght 5
intensi?@. ‘thg \?Iﬁl’gt ug%é%i né}ggéﬁ?ea%g% y %heﬁ’p\/vartgl%t hreealcti Igygr 26 gén
be overl ai doe®oseh 3dn tde SRP M9at 1SS €98 0-onger percei ved by the
observer. Depending on the thread material, the pure reflection at
the surface 32 can be overlaid b refractiﬁﬁ Furt hernpre, on account
10 of the |éw tMEEPSpRAIHIEIFIHe RIS i rectidh, BendPigiG: HhRE
gap may al seegadur #edtid ht? adwantagedus possubke asaya oprusengidhe
textile, fabrjic 12 consists in fhe e as r oj j 15 _su r
a proj eJc§ or ,s%gfﬁcéexannéﬁre anh vec?%eecgczorﬁr ojé% oréfg%#’?%i sg%aségfg%ﬁggg
cl ose-t oget Ipeojwefort.hr ebds BOishogkdel acalche projectegsethert hvsft
way, a doublg. function %ﬁ@u@%dai{a Eegvgge 'tp_r}otjré%tt’orvmefh nehikn Use, Lhe

proj ection surface can be used in creativé 20 manner by being |
backl it Wtﬁop@éqifg.mct‘swcgagobe achieved, in that, when not 1in

use, the projection surface can be used in a creative

20 manner by being backlit with the light source 10.



- 10 - Patent Clains 1. Arrangenent for creating light effects,in
particul ar for decorative purposes, ha¥ilng a Iight 5 source (10) and
a textile fabric (12) which can be transillumnated towards a visible
side (16) or illumnated with incident light by the |light source
(10), characterized in that the tltgxtileé bric (12) has a two-Iayer
fabric structure nmade 10 of warp HrEHds fal Sthat forma warp thread
| ayer (26) and weft threads (20) that forma weft thread | ayer (24)
that rests an on i f _the pt . ] ayer . ) :
2.Arrangerre(raﬂ' ac%gr%él?l%ge?rtegttd a:‘é%%l, %%gé;lglc%%ri zle:L |6£)n t%gtfetcﬁes’war b

t hreads (18) and pelrd iwefliar Hroeadie @Ot iim pwiresasi drdying a light
straightgline and$paR | A HaACHLaS e SERA LS I 8082) 2Bhich can be

3. Arrangenent accor di ngt. oC ai mLor 2, characterized in that the thread
density of the wéfENsHidamingafed (payardspraef tapPyesevdial ti%tesor

greater than the ighmﬁﬁa@%@si tv?i%{ tihes T t I‘I[ﬁjiith | aygr {ﬁﬁ) . 125nh4.
Arrangenent according to 0 ai 1.t0.3,. characterized_in,_that
the mutual spaci r?é’”(ﬁ%et hég\agf’t ?ﬂ?lé%‘ggeflzﬁ?df rdm thead tb&get?%tltfe
thread edge is iMathd o atigse biet sveen t&ro03 ayrranthblr irom s ande tur S0ma dat
t he spaging of t r ( f o_lggg t e m
threada@ant re to%"t%h\re%zi’gj (L:égﬁi%?agjss i@leér)et%(;en i 21%‘2%%[3 18@%&#&5%{;&9
Arrangenent accor(ditng angl ored tofthdiedidms (2Glo Wagsehen aet eefzelinfraad

that the warp t hrl%%sr (18))and{pr therwefinthypads;g20)car @nfor pBep
froma filament yarn which is preferably in the formof a

nonofi | ament.  6.th&eE&hgénEHt #&ording to one of Clains 1 to 5,
characterized in that the warp threads (18) and/or the weft threads

|(3\2/(|f))%: CO{?' StZ.Of %rﬁ):%ln%g?nreln% %%c%rfcﬁlngs%coh @faiF;nETl, P&a?&étgfingFlEh
that the warp threads (18) and the weft threads
(20} run substantially in a straight line and span

in each case a separate plane.

20 3. Arrangement according to Claim 1 or 2,
characterized in that the thread density of the
weft thread layer (24) is preferably several times
greater than the thread density of the warp thread

layer (26).
25
4, Arrangement according to one of Claims 1 to 3,
characterized in that the mutual spacing of the
weft threads (20) from thread edge te¢ thread edge
is in the range between 0.05 mm and 1 mm, and in
30 that the spacing of the warp threads (18) from one
another, measured from thread centre to thread
centre, 1s between 0.6 mm and 10 mm.
5. Arrangement according to cne of Claims 1 to 4,
35 characterized in that the warp threads (18) and/or

the weft threads (20) are formed from a filament
yarn which is preferably in the form of a

monofilament.



5PMVAA, PAN or PE or of netal or mneral fibres or an inorganic
material. 7. Arrangement according to édeof Clainms 1 to 6,
characterized in that the warp threads (18) and/or 10t he

wef tt hreads(20)are transparentor preferably dyed white or black. 8.
Arrangenent according to one of C ajns to 7, characterized in tpat
the warp thfeads AEFEPIEHE Sr 298°RHEt c%a8§8(2ﬁ§ ﬁi@émﬁ d aﬁéieg’in
t he range bet weerhQr@otand z&dmin priefterad ywaeh welere HA9O8 (dhd dndror9

Arrangenent accordi ng.ta,on f ai t .20 aracteri L
that the warp thF%gdst%§) gngéﬁé mg?P}thggg %S?20§?ar§ Cﬁé%éﬁgg%g
t oget her by bi ndimegetriiedadsu¢R2)as widilei nPRhe BEndifRy t Kfd&ds FYRY.,

| oop arognd the @uhsi desyy Wi CBEf /G ayef s PMLeNG idRGENer5110fed N6
warp and weft threads 25(18, 20). 10. Arrangenent according to one of

Claims 1 to 9, chérd®CEOrrdd M3 aEt-he binding threads (22) are

f or medaspol yner - basednonofi | anent sor 30nmul tifilaments, in particular
made of PET, PA, _PC,_ PP, PTFE, PVDEF, PMAA, PAN or. P 11. r angepent
accordi ng td -one?gf 2EEEMRETL %6c36?i%%aﬁékt8P?zé§fiElﬁﬁgﬁ t e%& ndl ng
t hreads (22) 35hawheracticarieker iof Hhess thHmnwdkd rthweads 121.8) cangyoses

one O P Buncthkor M@kl I ngRteLad Vi iR |G SeuLhgRall: o
preferably dyed white or black.

8. Arrangement according to one of Claims 1 to 7,
characterized in that the warp threads (18) and/or
15 weft threads (20) have a diameter in the range

between 0.05 and 3 mm, preferably between 0.08 and

1 mm.
9. Arrangement according to one of Claims 1 to 8,
20 characterized in that the warp threads (18) and

the weft threads (20) are connected together by

binding threads (22), wherein the binding threads

(22) loop around the outsides, which face away

from one another, of the warp and weft threads
25 (18, 20).

10. Arrangement according to one of Claims 1 to 9,
characterized in that the binding threads (22) are
formed as polymer-based monofilaments or

30 multifilaments, in particular made of PET, PA, PC,
PP, PTFE, PVDF, PMAA, PAN or PE.

11. Arrangement according to one of Claims 1 to 10,
characterized in that the binding threads (22)

35 have z diameter of less than 0.1 mm.

12. Arrangement according to one of Claims 1 to 11,
characterized 1in that the light socurce (10)



13. Arrangenent according to one of Clainms 1 to 12, 5 characterized
in that the light source (10) has a pl dfality of individual |ight

sources (30) which are arranged in a linearly, two-dinensionally or
spatially distributed manner. 10 14. Arrangenent according to one of

Clains 1 to 13, characterized in that the |ight source (é%} IS,
arranged at a di SPARCE 6T atTeast™s Mr T onPthE Fzgfmsi ; mﬁ?gﬁar
faces away from tibeliwiisivalle 1Sigthe (sh@rcesf (1308 ,t ettafeeafdlyr IIEDSL2) . 15
15. Arrangenent according to one of Clains 1 to 14, characterized in

that the textile fabric (12) is held in a particularly frame-shaped
hol der (28) ISuch Arhamdemend sacetrhengole fore of iGlapeial 150 12,

20curveds 16. Ar%?%ﬂ%ﬁﬁ%&i %Eﬂ#ﬂrﬁh%Q_QHQ qﬁggkmgg%fgé(yﬁéy has a

characterized in at the textile fabric (12) 7is enbedded in a _ .
transparent conpddivréldityucefir dnddyidual "light sources (30) which

are arranged in a linearly, two-dimensionally or

spatially distributed manner.

10 14. Arrangement according to one of Claims 1 to 13,
characterized in that the 1light source (10) 1is
arranged at a distance of at least 5 mm from the
rear side, which faces away from the visible side
{16), of the textile fabric {12).

15
15. Arrangement according to one of Claims 1 to 14,
characterized in that the textile fabric (12) is
held in a particularly frame-shaped holder (28)
such that it is stretched-out flat or is spatially
20 curved.

16. Arrangement according to one of Claims 1 to 15,
characterized in that the textile fabric (12) 1is
embedded in a transparent composite structure.

25



