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1
ILLUMINATION BODY

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is a continuation of copending Interna-
tional Application No. PCT/EP2022/079114, filed Oct. 19,
2022, which is incorporated herein by reference in its
entirety, and additionally claims priority from German
Application No. DE 10 2021 211 798.8, filed Oct. 19, 2021,
which is incorporated herein by reference in its entirety.
Embodiments of the present disclosure relate to an illumi-
nation body with at least one illumination unit. According to
embodiments, the illumination unit comprises an LED and/
or optics.

BACKGROUND

The combination of LED and optics (or optical system)
provides an excellent illumination behavior in addition to a
very good light yield. Clear optical elements that ideally
image the light, e.g. along the illumination direction, are
often used. This advantageous technical behavior has dis-
advantages with respect to illumination techniques and stage
equipment. Recognizing the disadvantages as well as finding
the solution is part of the disclosure.

When using LED optics, the visual perception of the light
is sometimes only given from the front and cannot be
recognized from the side. The background for this lies in the
clear optics usually used, which does not provide much
illumination itself. The behavior is amplified with closed
housings that comprise drivable lenses, in particular if the
optics drives, or is driven, inwards and therefore remains
invisible. Consequently, one cannot see the illumination
area, also called “pixel”, or at least not from every angle of
view, with the exception of the frontal top view. Thus, there
is a need for an improved approach.

Embodiments of the present disclosure are based on the
object to adapt the advantageous technical optical properties
of LED optics, in particular the heavily-focused radiation
behavior, to such an extent that the above-described disad-
vantages are alleviated.

SUMMARY

An embodiment may have an illumination body, includ-
ing: at least one illumination unit, wherein each illumination
unit includes an illumination chip, optics, and a diffuser,
wherein the optics, when viewed in a radiation direction, are
arranged in front of the illumination chip, and the light
emitted by the illumination chip and through the optics are
configured to image along a first direction; wherein the
diffuser, when viewed in the radiation direction, is arranged
in front of the illumination chip, and the light emitted by the
illumination chip and through the diffuser is configured to
emit in one or several second directions, different from the
first direction, wherein the diffuser, when viewed in the
radiation direction, is arranged in front of the optics; or
wherein the optics is arranged between the illumination chip
and the diffuser, the diffuser having a ring shape, wherein the
one or several second directions include different spatial
directions, where one direction of the different spatial direc-
tions is offset with respect to the first direction by at least
75°, and wherein a distance of the optics to the illumination
chip is variable along the first direction.

Another embodiment may have an illumination body,
including: at least one illumination unit, wherein each illu-

15

30

35

40

45

55

65

2

mination unit includes an illumination chip, optics, and a
diffuser, wherein the optics, when viewed in a radiation
direction, are arranged in front of the illumination chip, and
the light emitted by the illumination chip and through the
optics are configured to image along a first direction,
wherein the diffuser, when viewed in the radiation direction,
is arranged in front of the illumination chip, and the light
emitted by the illumination chip and through the diffuser is
configured to emit in one or several second directions,
different from the first direction, wherein the diffuser, when
viewed in the radiation direction, is arranged in front of the
optics; or wherein the optics is arranged between the illu-
mination chip and the diffuser, the diffuser having a ring
shape, wherein the one or several second directions include
different spatial directions, where one direction of the dif-
ferent spatial directions is offset with respect to the first
direction by at least 45°, and wherein a distance of the optics
to the illumination chip is variable along the first direction.

Embodiments of the present disclosure provide: an illu-
mination body (or lighting body) with at least one illumi-
nation unit (or lighting unit), wherein each illumination unit
includes an illumination chip (pixel or radiation area),
optics, and a diffuser. When viewed in a radiation direction,
the optics is arranged in front of the illumination chip, and
the light emitted by the illumination chip and through the
optics is configured to image along a first direction. When
viewed in the radiation direction, the diffuser is arranged in
front of the illumination chip, and the light emitted by the
illumination chip is configured to emit in one or several
second directions, different from the first direction, (e.g. to
the side).

Embodiments of the present disclosure are based on
finding that by using a diffuser, (e.g. in the form of a light
ring), arranged in front of the illumination chip and/or
slightly laterally offset, the ideal technical radiation proper-
ties are maintained, while at the same time generating stray
light that enables a lateral illumination phenomenon (or
appearance) or at least a light phenomenon (or appearance)
that can be seen from the side. This has the advantage that
the diffuser itself carries out illumination (or glows), that is
corresponding to the luminous color of the chip, regardless
of the optics or the current optical setting (zoom stage).
Now, at each angle of view onto the front lens, the color that
is set can be seen better and the pixel effects can also be
perceived better at any angles, (e.g. camera angles).

According to embodiments, the diffuser achieves the
following: the second direction is offset with respect to the
first direction by at least 10°, or even at least 25°, or even at
least 45°. This may relate to one or several second direc-
tions. According to further embodiments, the second direc-
tions may have different spatial directions, where at least one
direction of the different spatial directions differs from the
first direction by at least 10°, at least 25°, or at least 45°.
According to embodiments, this has the technical effect that
light radiated by the diffuser is arranged laterally at a spatial
angle, (e.g. 45°), with respect to the first spatial direction.
According to embodiments, it is advantageous that the
diffuser is arranged with respect to a housing of the illumi-
nation body such that it is visible from an angle larger or
equal to 45° with respect to the first spatial direction.

According to an embodiment, the diffuser has a ring
shape. For example, this ring may be arranged circularly
around the first spatial direction. For example, when assum-
ing that the first spatial direction extends as a perpendicular
line with respect to the optics, and the optics is realized by
a round lens, for example, the ring-shaped (or annular)
diffuser would extend as a ring around the optics. Thus,
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according to further embodiments, when viewed in the
radiation direction, the diffuser is arranged around the optics
and/or flush with the optics and/or in front of the optics
(when viewed in the radiation direction). These positions
enable a diffuse radiation. According to embodiments, the
diffuser is opaque and/or has one or several partial reflection
areas.

According to a further embodiment, the optics is not just
realized by a simple lens, but also comprises an adjustment
area. That is, according to embodiments, the optics is
adjustable. Here, according to embodiments, the position of
the optics can be varied, e.g. along the first direction. As a
consequence, (e.g., the distance of the optics to the illumi-
nation chip) is varied/is varied along the first direction. As
mentioned, the diffuser may be arranged in front of the
optics. As a consequence, according to embodiments, the
optics is provided between the illumination chip and the
diffuser.

The above embodiments already explained that the dif-
fuser may comprise a ring shape. Thus, this diffuser ring
may also be arranged around the optics. As a consequence,
at least with respect to its outer diameter, it is larger or equal
to the outer diameter of the optics. According to an embodi-
ment, with respect to its inner diameter, the ring may
correspond to the outer diameter of the optics. Consequently,
this leads to the fact that the diffuser ring is arranged around
the optics.

In the above embodiments, it was assumed that the
illumination body comprises at least one illumination unit.
According to embodiments, the illumination body comprises
several or at least two or three adjacently arranged illumi-
nation units. At this point, it is to be noted that, according to
embodiments, the illumination chip is configured to emit
light with a variable spectrum and/or colored light. For
example, this may be realized by a means of an RGB
illumination chip or several individual illumination elements
together forming the illumination chip, with different colors
(e.g. RGB).

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present disclosure will be detailed
subsequently referring to the appended drawings, in which:

FIG. 1A shows a schematic illustration of an illumination
body according to a base embodiment;

FIG. 1B shows a schematic illustration of the illumination
body of FIG. 1A in order to explain properties of the diffuser
according to extended embodiments;

FIG. 2A shows schematic illustrations of an illumination
body according to an additional embodiment;

FIG. 2B shows schematic illustrations of an illumination
body according to an additional embodiment;

FIG. 2C shows schematic illustrations of an illumination
body according to an additional embodiment; and

FIG. 3 shows a schematic illustration of the illumination
body of FIG. 1A in a sectional view in order to explain
further aspects according to embodiments.

DETAILED DESCRIPTION

Before embodiments of the present disclosure are subse-
quently described on the basis of the accompanying draw-
ings, it is to be noted that elements and structures having the
same effect are provided with the same reference numerals
so that their description can be applied to each other or is
interchangeable.
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FIG. 1A shows an illumination body 10 with three illu-
mination elements 12a, 125 and 12¢. At this point, it is to be
noted that the illumination elements 12a, 125 and 12¢ may
be structured in the same way or identically, wherein the
illumination elements 126 and 12¢ are optional. In other
words, the illumination body 10 may also comprise only one
illumination element 12a.

The illumination element 12a includes the base elements
illumination area 14, or illumination chip. The illumination
unit 12« is an LED illumination unit according to embodi-
ments so that the illumination chip 14 represents the LED
chip. The illumination body 10 is illustrated in the front view
so that, e.g., the radiation direction 14» (cf. FIG. 1B )
extends perpendicularly out of the plane. This first radiation
direction, or the light along this first radiation direction, is
collimated by optics 16. The optics may be realized by a lens
or the like. In this embodiment, the lens 16 is round and is
arranged in front of the illumination chip in the illumination
direction 147. By this, the light emitted by the illumination
chip 14 is focused, e.g. in the direction 147, assuming a
converging lens or focus lens as the optics 16. In addition,
the illumination unit 12a¢ comprises a diffuser. For example,
this diffuser may be arranged above or below or laterally or
circularly in front of the illumination chip 14 in the radiation
direction 14r. The diffuser is illuminated by the emission of
the light of the illumination chip 14 and thus enables an
additional radiation in a different spatial direction, e.g. the
spatial direction 1871 or 1872, as illustrated in FIG. 1B. For
example, assuming that the diffuser 18, or the diffuser ring
18, as arranged in front of the illumination chip 14 such that
it is illuminated in the radiation direction, it is able to radiate
light towards the side, in contrast to the function of the
optical element 16. The optical body 16 focuses the light in
the radiation direction 147 so that an ideal illumination is
achieved at the desired point. The lateral arrangement of the
diffuser 18, e.g. the annular arrangement of the diffuser 18
around the lens 16, advantageously makes it possible that
there is no disadvantage for the illumination. Thus, the good
illumination properties of the combination of LED and lens
may be maintained, while a lateral diffuse light decoupling
is made possible at the same time. In other words: in order
to not influence the optical power of the zoom optics,
according to embodiments, only one ring with diffuser
material 18 was fixed to the front lens 16, and the center part
remains clear for the light passage of the actual optics 16.
This has the advantage that, at any zoom stage, this ring
itself now carries out illumination (glows) due to the diffuser
material by the light/stray light of the LED/optics. Now, at
any angle of view with respect to the front lens, the color that
is set can be seen, and the pixel effects can be perceived
better at any camera angle, for example.

According to embodiments, the diffuser may comprise an
opaque material or may have several total reflection areas.
By assuming the embodiment to be a ring-shaped diffuser, it
may either comprise a surface with several total reflection
elements or also a simple bump or bulge.

According to embodiments, this simple bulge or the one
or several total reflection areas may achieve that light is
decoupled along a second decoupling direction 187 or 1871,
wherein 1871 differs from the decoupling direction 14r. For
example, the difference may include at least 10°, or even at
least 25°, or even at least 45°. According to an embodiment,
the light decoupled from the diffuser 18 is not only
decoupled in one spatial direction, but in a multitude of
spatial directions, here exemplarily the spatial directions
1871 and 1872. These spatial directions differ accordingly.
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Subsequently, with reference to FIG. 2A-FIG. 2C, the
advantage of this diffuser ring or of the diffuser 18 in general
is described.

FIG. 2A-FIG. 2C show a spotlight 10' or an illumination
body 10' in general with a multitude of illumination ele-
ments 12x'. Each illumination element 12x' comprises an
illumination chip 14, optics 16, and a diffuser 18. The
illustrations 2a-2c¢ differ due to the illustrated angle and due
to color. Thus, it is clear that the illumination chip 14 is
configured to emit different colors. In the illustration 2a, the
color appearance can be retrieved in the area of the optics 16
and in the area of the diffuser. From the angle illustrated in
FIG. 2B as well as the angle illustrated in FIG. 2C, it
becomes clear that an unambiguous identification of the
illumination functionality/the illumination properties is not
possible from the side without the diffuser 18.

According to embodiments, the illumination body 10'
may be an elongated illumination body with a multitude of
adjacently arranged illumination elements 12x. For example,
it may be 8, 10, 12, 14, or more illumination elements.

The illumination body 10 of FIG. 1A is described with
optional aspects with reference to FIG. 3. FIG. 3 shows a
sectional view of the illumination body 10. On the front side
of' the illumination body 10, for example, there is the diffuser
18, wherein the front side is defined by the light being
emitted along the first radiation direction 14r. In the rear
area, e.g. in the rear third (when viewed in the radiation
direction 14r), the illumination chip 14 is provided. The
same emits light into different spatial directions, and in
particular into the spatial direction 147. The emitted light is
focused by the optics 16, e.g., in the direction 14r. Depend-
ing on the position of the lens 16, with respect to the
illumination chip 14, there is a stronger or weaker focus.
Thus, according to embodiments, the lens 16 or the optics 16
in general can be varied in its relative position with respect
to the illumination chip 14. For example, the distance
between the optics 16 and the illumination chip 14 may be
varied. As already described above, the diffuser, here a
ring-shaped diffuser 18, is located in the front area, i.e. along
the radiation direction 14r. Typically, this diffuser is pro-
vided as an opening of the housing 10 via which the light
emitted by the illumination chip 14 is decoupled. With or
without the use of the optics 16, the diffuser 18 is illuminated
by the illumination chip 14 so that it emits (in a diffuse way)
light in a further spatial direction 18~. As illustrated here, the
further spatial direction 18 or the radiation direction 18~
may differ from the radiation direction 147 by at least 10° or
here even by approximately 40°. As described in connection
with FIG. 1B, it would also be conceivable that the diffuser
18 serves several different spatial directions, e.g. 10°, 25°,
40°, 45°, 80° and therefore emits light in these spatial
directions. In this arrangement, it becomes clear that,
according to embodiments, the displaceable lens 16 (dis-
placeable along the spatial direction 14r) is provided
between the diffuser 18 and the illumination element 14.

The above embodiments particularly assumed that the
diffuser is provided as a type of diffuser ring. However, it
would also be conceivable that a straight diffuser element is
provided, e.g. laterally with respect to the main radiation
direction 147 or the like. The diffuser ring may also define
one, two, three, or several firmly defined directions in which
the diffuser light is radiated. All embodiments have in
common that, with respect to its property, e.g. with respect
to its coloring/spectrum, the diffuse light is equal to or
similar to the light emitted by the chip 14. According to
embodiments, however, the intensity may be reduced.
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The above embodiments are only illustrative. The protec-
tive scope is determined by the subsequent claims.

While this disclosure has been described in terms of
several embodiments, there are alterations, permutations,
and equivalents which fall within the scope of this disclo-
sure. It should also be noted that there are many alternative
ways of implementing the methods and compositions of the
present disclosure. It is therefore intended that the following
appended claims be interpreted as including all such altera-
tions, permutations and equivalents as fall within the true
spirit and scope of the present disclosure.

The invention claimed is:

1. [llumination body, comprising:

at least one illumination unit, wherein each illumination

unit comprises an illumination chip, optics, and a
diffuser,
wherein the optics, when viewed in a radiation direction,
are arranged in front of the illumination chip, and the
light emitted by the illumination chip and through the
optics are configured to image along a first direction,

wherein the diffuser, when viewed in the radiation direc-
tion, is arranged in front of the illumination chip, and
the light emitted by the illumination chip and through
the diffuser is configured to emit in one or several
second directions different from the first direction,

wherein the diffuser, when viewed in the radiation direc-
tion, is arranged in front of the optics; or wherein the
optics is arranged between the illumination chip and the
diffuser, the diffuser having a ring shape,

wherein the one or several second directions comprise

different spatial directions, where one direction of the
different spatial directions is offset with respect to the
first direction by at least 75°, and

wherein a distance of the optics to the illumination chip is

variable along the first direction.

2. [llumination body according to claim 1, wherein the
one direction of the different spatial directions differs from
the first direction by at least 90°.

3. Illumination body according to claim 1, wherein the
diffuser is arranged circularly around the first direction.

4. [llumination body according to claim 1, wherein the
diffuser is at least partially opaque and comprises several
total reflection areas.

5. Illumination body according to claim 1, wherein the
optics is adjustable,

wherein the position of the optics is variable along the first

direction.

6. Illumination body according to claim 1, wherein the
diffuser is arranged with respect to a housing of the illumi-
nation body such that it is visible from an angle larger than
or equal to 45°, or larger than or equal to 75°, or larger than
or equal to 90° with respect to the first direction.

7. Illumination body according to claim 1, wherein the
illumination chip is configured to emit light with a variable
spectrum or colored light.

8. Illumination body according to claim 1, wherein the
illumination body comprises at least two adjacently arranged
illumination units.

9. Nlumination body according to claim 1, wherein an
outer diameter of the diffuser is larger or equal to an outer
diameter of the optics,

wherein an inner diameter of the diffuser corresponds to

an outer diameter of the optics, or

wherein the diffuser is arranged around the optics.
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10. [lumination body according to claim 1, wherein the
diffuser comprising a ring shape having an inner diameter,
wherein the inner diameter substantially complies to an
outer diameter of the optics.

11. [lumination body according to claim 1, wherein at
least one direction of the different spatial direction is offset
with respect to the first direction by at least 90°.

12. [llumination body, comprising:

at least one illumination unit, wherein each illumination

unit comprises an illumination chip, optics, and a
diffuser,

wherein the optics, when viewed in a radiation direction,

are arranged in front of the illumination chip, and the
light emitted by the illumination chip and through the
optics are configured to image along a first direction,
wherein the diffuser, when viewed in the radiation direc-
tion, is arranged in front of the illumination chip, and
the light emitted by the illumination chip and through
the diffuser is configured to emit in one or several
second directions different from the first direction,

10
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wherein the diffuser, when viewed in the radiation direc-
tion, is arranged in front of the optics; or wherein the
optics is arranged between the illumination chip and the
diffuser, the diffuser having a ring shape,

wherein the one or several second directions comprise
different spatial directions, where one direction of the
different spatial directions is offset with respect to the
first direction by at least 45°, and

wherein a distance of the optics to the illumination chip is
variable along the first direction.

13. llumination body according to claim 12, wherein the
diffuser comprising a ring shape having an inner diameter,
wherein the inner diameter substantially complies to an
outer diameter of the optics.

14. Nllumination body according to claim 12, wherein at
least one direction of the different spatial direction is offset
with respect to the first direction by at least 90°.

#* #* #* #* #*
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