
Arrangement for creating light effects Description 5 The invention
relates to an arrangement for creating light effects, in particular
for decorative purposes, having a light source and a textile fabric
which is transilluminated towards a visible side or illuminated with
incident light by the light source. 10 Such arrangements composed of
fabric in plain-weave construction are known as lampshades having a
light source arranged behind them. In the case of the plain-weave
construction, the crossed warp and weft threads 15 lie alternately
over and under one another. In this case, the light source can be
seen in 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
proposedtoachievethisobject.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 a 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  - 2 - within wide limits, wherein the
threads always rest against one another on the same (inner) thread
half side, so that deflection of the impinging light beams to the
visible side can be influenced in a targeted 5 manner so as to
achieve surprising light effects in the form of a rear-side virtual
image. A further improvement in this respect can be achieved in that
the warp threads and the weft threads run 10 substantially in a
straight line and span in each case a separate plane. 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 is provided, while at the same time a sufficient degree
of opening for light to pass through is achieved. 20 In 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 is preferably in the form of a  monofilament or - effects -
from a In this case, it 35 and/or the weft threads to consist of a
material such as PET, PA, PC, PP, PTFE, PVDF, or PE or of metal or
mineral fibers, such fibers, or inorganic fibers. In this case,  - 3
- threads and/or the weft threads may be transparent or preferably
dyed white or black. Advantageously, the warp threads and the weft
threads, 5 which are configured as a continuous yarn, have a diameter
in the range between 0.05 and 3 mm, preferably between 0.08 and 1 mm.
It is also possible to introduce such weft threads in combination
with a spun fiber yarn. 10 The two-layer fabric structure can be
fixed in an advantageous manner in that the warp threads and the weft
threads are connected together by binding threads, wherein the
binding threads loop around the outsides, 15 which face away from one
another, of the warp and weft threads. In this case, it is
advantageous for the binding threads to be formed as polymer-based
monofilaments or multifilaments, in particular made of PET, PA, PC,
PP, PTFE, PVDF, PMAA, 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 linear individual light sources, 25 preferably LEDs. In this case,
the individual light 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 source should
be arranged at a distance of at least 5 mm from the rear side, which
faces away from the visible side, of the textile fabric. 



35 For easier installation, it is advantageous for the textile fabric
to be held in a holder such that it is stretched-out flat or is
spatially curved. It is also advantageous, in particular with regard
to protection from damage and soiling, for the textile fabric to be
- 4 - embedded in a transparent composite or carrier structure. This
may take place by embedding between two glass panes by the lamination
process or in the casting resin process. Adhesive bonding between two
Plexiglass 5 panes or else molding is also possible. The embedded
material can be thermally deformed freely so that three-dimensional
bodies are produced. Furthermore, carriers can be machined and
adhesively bonded in order to produce three-dimensionally extending
bodies. One- 10 or two-sided lamination with carrier films is also
conceivable, so that a flexible surface similar to the fabric is
produced, as a result of which handling is considerably easier. 15 A
further effect enhancement can be achieved in that the textile fabric
has a plurality of fabric surfaces that are transilluminated in
succession. 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 in 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 light source from the textile fabric. 30 The invention
is 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;  - 5 -  Figures 



2  and 3 show views the rear side of fabric; of the visible side and
of adetailofthetextile Figures 4 and5showa distributionofa sources;
linearandtwo-dimensional pluralityofpointlight Figure 6  showsabeam
pathwhenthelighting  arrangement is observed. 10 The lighting
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 light 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 30in 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
layer 24. In order to achieve this, the warp threads 18 and weft
threads 20 are arranged in a manner substantially stretched in a
straight line, so that the thread layers do not penetrate one
another. The core threads 18, 20 are thus  - 6 - always in contact on
the same (inner) thread half side, while the binding threads 22 loop
around the outsides, which face away from one another, of the core
threads 18, 20. If appropriate, the crossing points may 5
additionally be fixed with adhesive. In order to create particular
light effects, the weft threads 20 expediently lie several times
closer 



together than the warp threads 18. For example, the 10 mutual spacing
of the weft threads from thread edge to 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 mm, 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, is also conceivable. In such a case,
the thread diameter can be defined on a surface of rotation which is
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 is 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 inorganic 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 yarn. In the warp,
combinations with fibrous yarns are also conceivable. In order to
achieve particular properties, such as flame protection in particular
for use indoors, the fabric can also be  



rendered low flammable 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, moisture,
salty 5 air). This is carried out by additives in the yarn or by
treating the fabric surface. The textile fabric 12 can be spanned in
a holder, for example a frame 28. The light source 10 can in this 10
case be fastened to the frame 28 or be mounted separately for example
on a ceiling or wall. In this case, it should be ensured that the
light source 10 has a spacing from the rear of the fabric 12, as seen
in the direction of the surface normal, of at least 5 mm, 15 in order
to particularly emphasize the light effects. To this end, it is
likewise beneficial for the light source 10 to be in the form of a
point light source. As is shown in the example according to figures 4
and 20 5, the light source 10 can have a multiplicity of individual
light 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 light 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 jointly transilluminated. 35 Figure 6 illustrates the
creation of a light effect through the textile fabric in the
transmitted-light beam path of the light source 10. In this case,
light beams 14 emitted by the light source 10 are deflected by the
cylindrical surface 32 of the parallel core  - 8 - threads 18, 20.
The close-together weft threads 20 form in this case the primary
reflection surface which reflects the beams 14 into the eye 34 of an
observer. In the rearward extension 36, there is then produced a 5
virtual image 38 which appears to the observer to be behind the
fabric 12. Depending on the thread layer and density, there arise
punctiform or linear or grid-like image effects which vary depending
on the light source arrangement and orientation and on the location
of the 10 observer or angle of observation. In this case, the warp
threads 18 or the weft threads 20 can be arranged on the visible side
16 of the fabric 12. In principle, it is also possible for the light
source 15 10, in addition to the observer, likewise to be arranged on
the visible side of the fabric 12 and under incident light to radiate
by retroreflection into the eye 34 of the observer. In this case,
too, the above-described image effects can be observed with a spatial



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 filament yarns (preferably
monofilaments) that are 25 used provide good reflective surfaces so
that the light is barely scattered. Furthermore, the textile fabric
12, on account of the layer structure and the stretched core threads
18, 20, is characterized in that the good reflective properties of
the thread material are 30 retained and that sufficiently free thread
surface is available 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 is reflected at both
thread layers 24, 26. Each thread layer creates a light effect
perpendicular to the thread axis. The intensity  - 9 - of the light
effect created depends on the number of reflective surfaces. On
account of the higher weft thread density, the virtual image created
by the weft thread layer 24 is also denser and has a higher light 5
intensity. The virtual image created by the warp thread layer 26 can
be overlaid to such an extent that it is no longer perceived by the
observer. Depending on the thread material, the pure reflection at
the surface 32 can be overlaid by refraction. Furthermore, on account
10 of the low thread spacings in the weft direction, bending at the
gap may also occur. A further advantageous possible way of using the
textile fabric 12 consists in the use as a projection 15 surface for
a projector, for example an overhead projector. In this case, the
close-together weft threads 20 should face the projector. In this
way, a double function can be achieved, in that, when not in use, the
projection surface can be used in a creative 20 manner by being
backlit with the light source 10.  



- 10 - Patent Claims 1.Arrangement for creating light effects,in
particular for decorative purposes, having a light 5 source (10) and
a textile fabric (12) which can be transilluminated towards a visible
side (16) or illuminated with incident light by the light source
(10), characterized in that the textile fabric (12) has a two-layer
fabric structure made 10 of warp threads (18) that form a warp thread
layer (26) and weft threads (20) that form a weft thread layer (24)
that rests on one side of the warp thread layer (26). 15
2.Arrangement according to Claim 1, characterized in 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.ArrangementaccordingtoClaim1or2, 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 to
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, is between 0.6 mm and 10 mm. 5.
Arrangement according to one of Claims 1 to 4, 35characterized 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.  6. Arrangement according to one of Claims 1 to 5,
characterized in that the warp threads (18) and/or the weft threads
(20) consist of a polymeric material such as PET, PA, PC, PP, PTFE,
PVDF, 



5PMMA, PAN or PE or of metal or mineral fibres or an inorganic
material. 7. Arrangement according to one of Claims 1 to 6,
characterized in that the warp threads (18) and/or 10the
weftthreads(20)are transparentor 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
formedaspolymer-basedmonofilamentsor 30multifilaments, 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) 35have a diameter of less than 0.1 mm.  - 12 - comprises
one or more punctiform or linear individual light sources (30),
preferably LEDs. 



13. Arrangement according to one of Claims 1 to 12, 5 characterized
in that the light source (10) has a plurality of individual 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 light source (10) is
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
20curved. 16. Arrangement according to one of Claims 1 to 15,
characterized in that the textile fabric (12) is embedded in a
transparent composite structure. 25 


