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(57) Abrege/Abstract:
A lamp assembly (1) comprises at least a light source (8) and a reflector for reflecting light from the light source (8). The reflector is
positionable with respect to the light source (8) In at least a first position and a second position to obtain a spot-like light emission In
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(57) Abrege(suite)/Abstract(continued):
the first position and a more or less omnidirectional light emission, In the second position, of the light emitted by the lamp assembly

(1). The lamp assembly (1) comprises a reflective layer (7). In the first position of the reflector at least part of the light is reflected by
the reflector as well as by the reflective layer (7). In the second position of the reflector at least part of the light is reflected by the

reflector and passes along the reflective layer (7).
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(57) Abstract: A lamp assembly (1) comprises at least a light source (8)
and a reflector for retlecting light from the light source (8). The retlector
1s positionable with respect to the light source (8) in at least a first posi-
tion and a second position to obtain a spot-like light emission in the first
position and a more or less omnidirectional light emission, in the second
position, of the light emitted by the lamp assembly (1). The lamp assem-
bly (1) comprises a reflective layer (7). In the first position of the reflector
at least part of the light 1s reflected by the retlector as well as by the re-
flective layer (7). In the second position of the reflector at least part of the
light 1s retlected by the reflector and passes along the retlective layer (7).
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Lamp assembly
FIELD OF THE INVENTION

The invention relates to a lamp assembly comprising at least a light

source and a reflector for reflecting light from the light source.
BACKGROUND OF THE INVENTION

In such a lamp assembly, which i1s known from WO 2005/024898 A2,
the light source is a LED. Part of the light from the light source is directly emitted in
forward directions, whilst the other part of the light from the light source is reflected in

forward directions by the reflector. By using such a lamp assembly, a spot-like light

emission is obtained. While in some applications such directed light is useful, in
other applications the spot-like emission is highly undesirable. These applications
require a GLS-like light distribution. However, since LEDs emit only in a half sphere,
a GLS-like light distribution with a more or less omnidirectional light emission cannot

be obtained with the known lamp assembly.
SUMMARY OF THE INVENTION

It is an object of the invention to provide a lamp assembly of which the

direction of light emission is adjustable.

In one aspect of the present invention, there is provided lamp assembly
comprising at least a light source and a reflector for reflecting light from the light
source, wherein the reflector is positionable with respect to the light source in at least
a first position and a second position to obtain light emission essentially in a
half-sphere at the most in the first position and a more or less omnidirectional light

emission In the second position of the light emitted by the lamp assembly.

Due to the different possible positions of the reflector, different light

emissions are obtained. In the first position of the reflector, a spot-like emission is
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obtained in directions that all fall within a half-sphere with an apex angle of 180°, for
example such that all the light is directed in forward directions only, for example as a
wide beam with an apex angle of the beam of for example 100°, or as a narrow beam
with an apex angle of the beam of for example 40°, or as a spot-light emission with

an apex angle of the beam of for
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example 15°. In the second position of the reflector a more or less omnidirectional emission
1s obtained such that the light 1s directed in forward directions as well as 1n backward
directions opposite to the forward directions.

An embodiment of the lamp assembly according to the mvention 1s
characterized in that the lamp assembly comprises a reflective layer, wherein 1n the first
position of the reflector at least part of the light 1s reflected by the reflector as well as by the
reflective layer, whereas 1n the second position of the reflector at least part of the light 1s
reflected by the reflector and passes along the reflective layer.

Due to the reflective layer, light reflected by the reflector will be reflected by
the reflective layer as well 1n the first position of the reflector. In this position part of the light
will pass the reflector and be directly emitted in forward direction. The part of the light
reflected by the reflector will be reflected by the reflective layer and also be emitted 1n
forward direction.

In the second position of the reflector, part of the light will pass the reflector
and be directly emitted in forward direction. The part of the light reflected by the reflector
will pass along the reflective layer and be emitted in backward direction.

Another embodiment of the lamp assembly according to the invention 1s
characterized 1n that the light source 1s located near a central axis of the light assembly,
which light assembly further comprises a base element provided with a number of openings
positioned around the central axis, wherein the reflector comprises a number of reflector
segments positioned around the central axis, which reflector 1s located at a distance from the
base element, wherein 1n the first position of the reflector with respect to the base element
light from the light source and reflected by the reflector segments 1s directed onto the base
clement whilst 1n the second position of the reflector with respect to the base element light
from the light source and reflected by the reflector segments 1s directed through the openings
in the base element.

In the first position, part of the light 1s directed directly from the base element
in forward directions whilst the other part of the light 1s reflected by the reflector segments
towards the base element. In this first position a spot-like light emission will be obtained.

In the second position also part of the light 1s directed directly in forward
directions. The other part of the light 1s reflected by the reflector segments towards the
openings 1n the base element and will be redirected 1n backward directions opposite to the
forward directions. In the second position a more or less omnidirectional light emission

similar to that of a traditional GLS-bulb will be obtained.
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It 15 possible to select the desired position of the reflector with respect to the
base element only once, after which the reflector and base element are fixed to each other, or
to make the reflector and the base element adjustable to each other so that at cach moment
the lamp assembly can be adjusted to the desired kind of light distribution.

Yet another embodiment of the lamp assembly according to the invention 1s
characterized 1n that the base element comprises the reflective layer, wherein in the first
position of the reflector with respect to the base element, light directed onto the base element
1s reflected by the base element.

The base element can easily be provided with the reflective layer. Due to the
reflective layer, the light reflected by the reflector elements towards the base element will be
reflected by the base element 1n forward directions.

A further embodiment of the lamp assembly according to the invention 1s
characterized 1n that the reflector 1s rotatable with respect to the base element at Ieast from
the first position to the second position and vice versa.

In this manner the orientation of the lamp assembly can be adjusted during
operation by the user. It 18 also possible to rotate the reflector with respect to the base element
to an intermediate position between the first and second position. In the intermediate
position, light reflected by the reflector segments 1s partly directed onto the base element and
partly directed through the openings in the base element, causing the emission to be partly
spot-like and partly omnidirectional.

Another embodiment of the lamp assembly according to the invention 1s
characterized 1n that in each position the reflector 1s lockable with respect to the base
clement.

A person who wants to move the reflector with respect to the base to another
position must first unlock the reflector for example by moving the reflector against a certain
spring force. At the desired other position the reflector will be locked 1n said position for
cxample by means of a spring force.

Yet a further embodiment of the lamp assembly according to the invention 1s
characterized in that in the second position of the reflector, the reflector segments of the
reflector are aligned with the openings 1n the base element.

In this manner 1t 18 ensured that all light reflected by the reflector elements
will be directed through the openings in the base element.

Another further embodiment of the lamp assembly according to the invention

1S characterized in that the reflector 1s mounted 1n a transparent envelope.
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Due to the transparent envelope the lamp assembly will look like a
GLS-lamp. Such kind of lamps with a LED as light source are called LED retrofit
lamps, especially if the lamp assembly comprises a socket similar to GLS-lamps.
Since the lamp assembly according to the invention can be used with a GLS-like
emission pattern, the lamp assembly according to the invention Is suitable as

replacement for a GLS-lamp with an omnidirectional light distribution.

A further embodiment of the lamp assembly according to the invention
is characterized in that the transparent envelope is mounted onto the base element

by means of retention springs.

Due to the retention springs the transparent envelope is easily rotatable

with respect to the base element.

Another embodiment of the lamp assembly according to the invention is
characterized in that the reflector is mounted on a transparent plate extending parallel

to the reflective layer.

Such a transparent plate with reflector segments can be easily

manufactured.

A further embodiment of the lamp assembly according to the invention

is characterized in that the light source I1s mounted on the base element.

The light source, for example a LED or laser, can easily be mounted on
the base element, causing the light emitted in a half sphere by the LED to be directed
so as to extend over the base element and, in forward directions, away from the base

element.

An embodiment of the lamp assembly according to the invention is

characterized in that the base element i1s a heat sink.

In this manner, the base element supporting the light source will

dissipate the heat of the light source.
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US2009/097258 discloses a lamp assembly with an LED light source

and a reflector which is positionable in two positions in order to obtain different light

emission distributions.

DE202005019594 discloses an LED lamp with an adjustable reflector

5 lens, this lamp can obtain a wide angle light emission or a spot light emission.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail with reference to the

drawing, In which:
Fig. 1 is a side view of a lamp assembly according to the invention,

10 Fig. 2 is an exploded perspective view of the lamp assembly as shown

in Fig. 1,

Fig. 3 is a perspective view of the lamp assembly as shown In Fig. 1,

with the reflector in the first position with respect to the base element,
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Fig. 4 1s a perspective view of the lamp assembly as shown in Fig. 1, with the
reflector in the second position with respect to the base element,

Fig. 5 1s a perspective view of the base element of the lamp assembly as
shown 1n Fig. 4, with a light beam reflected by the reflector segments (not shown 1n Fig. 5)

and passing through openings 1n the base element.

DETAILED DESCRIPTION OF EMBODIMENTS

In the Figures, like parts are indicated by the same numerals.

Fig. 1 and 2 show a side view and an exploded perspective view, respectively,
of a lamp assembly 1 according to the invention. The lamp assembly 1 comprises a socket 2,
a base clement 3 and a transparent bulb-shaped envelope 4. The socket 2 1s compatible with
the socket of a common GLS-lamp, for example an E27 screw socket. The base element 3 1s
made of a material with a good thermal conductivity, like metal. The base element 3 has a
frustoconical shape with a central axis 5. The outer side of the base element 3 1s provided
with longitudinal slits 6 extending from the socket 2 to a reflective layer 7 provided on the
base clement 3 at a side remote from the socket 2. The slits 6 form openings 6' 1n the
circumiference of the reflective layer 7.

In the centre of the reflective layer 7 of the base element 3 a light source, for
example a LED 8 1s located. The electronic circuit of the LED 8 1s located inside the base
clement 3. The LED 8 1s 1n thermal contact with the base element 3, which functions as a
heat sink to dissipate heat away from the LED, especially due to the slits 6. The slits 6
increase the contact arca towards the ambient cooling medium, for example air. Retention
springs 9 are located at the circumference of the reflective layer 7 at positions between the
slits 6. The retention springs 9 press against the 1nside of the bulb-shaped envelope 4. Due to
the shape of the retention springs 9, the bulb-shaped envelope 4 1s pulled 1n the direction of
the base element 3. The bulb-shaped envelope 4 1s rotatable with respect to the base element
3 about the central axis 5 by sliding along the retention springs 9. The bulb-shaped envelope
4 18 provided with a transparent plate 10 on which a number of reflector segments 11 are
located. The reflector segments 11 are arranged 1n a circle around the central axis 5 and are
spaced from cach other. The reflector segments 11 form a reflector. The transparent plate 10
extends parallel to the reflective layer 7 of the base element 3 and 1s located at a distance
from said reflective layer. The number of reflector segments 11 1s the same as the number of

slits 6 1n the base element 3.
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In Fig. 3 the lamp assembly 1 1s shown 1n a first position of the reflector with
respect to the base element 3, wheremn the reflector segments 11 are situated above the
reflective layer 7 between the openings 6' formed by the slits 6. When the LED 8 1s activated,
a number of light beams are directed 1n forward directions, 1.¢. directions away from the
socket 2 and the base element 3. These light beams will pass the reflector segments 11 and
will go through the transparent plate 10 and the transparent envelope 4. Those light beams are
not shown in Figs. 3-5.

Other light beams 12 will be directed by the LED 8 towards the reflector
segments 11, are reflected by the reflector segments 11 as light beams 12' towards the
reflective layer 7 and are then reflected by the reflective layer 7 as light beams 12"
forward directions. The dimensions of the reflector segments 11 and the openings 6' formed
by the slits 6 as well as the orientation of the reflector segments 11 with respect to the
openings 6' formed by the slits 6 are preferably such that no light beam of the LED &8 will be
reflected by the reflector segments 11 into the openings 6' formed by the slits 6. All light
beams of the LED 8 are directed 1n forward directions. The lamp assembly 1 with the
reflector 1n the first position with respect to the base element 3 generates a spot-like light
emission.

In Figs. 4 and 5 the lamp assembly 1 1s shown 1n a second position of the
reflector with respect to the base element 3, where the reflector segments 11 are situated
above the openings 6' formed by the slits 6. As already indicated above, the light beams from
the LED 8 which will pass the reflector segments 11 are all directed directly in forward
directions. Those light beams are not shown.

The light beams 12 which are directed by the LED 8 towards the reflector
segments 11, will be reflected by the reflector segments 11 as light beams 12' towards the
base element 3 and will pass through openings 6' formed by the slits 6 1n the base element 3
in backward directions opposite to the forward directions. The light beams of the LED 8 will
be directed both 1n forward and backward directions, so that a GLS-like light distribution 1s
realised. The lamp assembly 1 with the reflector 1n the second position with respect to the
base element 3 generates a more or less omnidirectional light emission.

It desired, the reflector can be positioned 1n an intermediate position between
the first and second position, whereby half of the light reflected by the reflector segments 11
1s directed towards the reflective layer 7 and reflected in forward directions, whilst the other
half of the light reflected by the reflector segments 11 will pass through openings 6' formed

by the slits 6 1n the base element 3 1n backward directions. Also other intermediate positions
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arc possible, wherein the user can adjust the reflector with respect to the base element 3 to a
position where the desired combination of spot-like light emission and omnidirectional light
emission 1S obtained.

It 15 also possible that the reflector 1s only adjusted with respect to the base
clement 3 during the manufacturing process and that the reflector and base element 3 are then
fixed to each other.

The reflector segments 11 can also be mounted directly on the inner side of the
bulb-shaped envelope 4.

It 15 also possible to use another kind of envelope 4 or other means for
mounting the reflector segments 11 at a distance from the reflective layer 7.

It 18 also possible that the base element 3 1s not provided with a reflective
layer 7.

It 18 possible to provide the lamp assembly 1 with locking means like
protrusions to be locked into engagement with notches under a spring force, to lock the
reflector 1n the first, second and if desired other predetermined positions so that the setting of
a desired emission characteristic can easily be done.

It 18 also possible to use more LEDs or to position the openings 6' and the
reflector segments 11 1n another orientation with respect to each other, for example an ellipse
instead of a circle..

Additional light shaping options are possible when the movable reflector
segments 11 and the reflective layer 7 are not flat but curved. When curved, the reflector
segments 11 and reflective layer 7 may act like a lens.

The electronic circuit of the LED can also be located outside the base element.

The light source can also comprise a laser, an ACLED or a high voltage
DCLED.

It 15 also possible to choose between diffuse and specular reflection materials,
for example to use a specular reflector material for the reflecting elements 11 and a diffuse
reflective layer 7.

It 15 also possible to have a ring-shaped light source, like a ring of LEDs 8,
whilst the centre 1s covered with a reflective layer. Alternatively, mounting means for the

rotatable reflecting elements 11 can be positioned there.
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CLAIMS:
1. Lamp assembly comprising at least a light source and a reflector for

reflecting light from the light source, wherein the reflector is positionable with respect
to the light source in at least a first position and a second position to obtain light
emission essentially in a half-sphere at the most in the first position and a more or
less omnidirectional light emission in the second position of the light emitted by the

lamp assembly.

2. Lamp assembly according to claim 1, wherein the lamp assembly
comprises a reflective layer, wherein in the first position of the reflector at least part of
the light is reflected by the reflector as well as by the reflective layer, whereas In the
second position of the reflector at least part of the light is refiected by the reflector

and passes along the reflective layer.

3. Lamp assembly according to claim 1 or 2, wherein the light source is
located near a central axis of the light assembly, which light assembly further
comprises a base element provided with a number of openings positioned around the
central axis, wherein the reflector comprises a number of reflector segments
positioned around the central axis, which reflector is located at a distance from the
base element, wherein in the first position of the reflector with respect to the base
element light from the light source and reflected by the reflector segments is directed
onto the base element whilst in the second position of the reflector with respect to the
base element light from the light source and reflected by the reflector segments is

directed through the openings in the base element.

4. Lamp assembly according to claims 2 and 3, wherein the base element
comprises the reflective layer, wherein in the first position of the reflector with respect
to the base element light directed onto the base element is reflected by the base

element.
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D. Lamp assembly according to claim 3 or 4, wherein the reflector Is

rotatable about the central axis with respect to the base element at least from the first

position to the second position and vice versa.

6 Lamp assembly according to claim 5, wherein in each position the

reflector is lockable with respect to the base element.

7. Lamp assembly according to any one of claims 2 to 6, wherein in the

second position of the reflector, the reflector segments of the reflector are aligned

with the openings in the base element.

8. Lamp assembly according to any one of claims 1 to 7, wherein the

reflector is mounted in a transparent envelope.

9. L amp assembly according to any one of claims 3 to 8, wherein the

transparent envelope is mounted onto the base element by means of retention

springs.

10. Lamp assembly according to any one of claims 2 to 9, wherein the

reflector is mounted on a transparent plate extending parallel to the reflective layer.

11. Lamp assembly according to any one of claims 3 to 10, wherein the

light source is mounted on the base element.

12. Lamp assembly according to any one of claims 3 to 11, wherein the

base element is a heat sink.
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