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DESCRIPTION

[0001] The invention relates to a lighting device comprising an envelope, a base and a solid
state light source.

[0002] A lighting device as mentioned in the opening paragraph is known from US 6,586,882. 
This US patent discloses a lighting system which comprises opto-electronic elements, such as, 
for instance, light-emitting diodes, which emit light in a first wavelength range, preferably blue 
light. Furthermore, the lighting system is provided with conversion means for absorbing light 
emitted by the opto-electronic elements and re-emitting light in a second wavelength range. 
The conversion means may be provided on a body which is a spiral-shaped coil. With an 
envelope shaped as the well-known bulb, this lighting system resembles a carbon filament 
lamp.

[0003] Although it is possible to have a high-efficiency look-alike of the carbon filament with the 
lighting system as disclosed in US 6,586,882, this lighting system has the drawback that the 
light emitted by the opto-electronic elements has to be converted into light having the 
appropriate wavelength, which is complicated and detrimental to its efficiency. A further 
drawback is the multi-layer optical coating on the inner side of the envelope, which is required 
for reflecting the light emitted from the LEDs towards the conversion means. It makes this 
lighting system complex and expensive. Prior art document EP 1 234 139 A1 discloses a solid 
state lamp for room illumination with a solid state source transmitting light through a separator 
and a disperser to create a desired pattern.

[0004] Prior art document EP 1 221 569 A1 discloses methods and an apparatus for marring a 
surface of a fiber optic substrate.

[0005] Prior art document JP H11 66929 A discloses a linear luminous body with a light source 
for illumination purposes.

[0006] Prior art document WO 03/059012 A1 discloses a light bulb incorporating light emitting 
diode element for illumination of a bulb envelope by total internal reflection of emitted light.

[0007] It is an object of the present invention to provide a lighting device which does not have 
the above-mentioned drawbacks and in which the light emitted by the solid-state light source is 
used directly for lighting purposes. A further advantage of the present invention is the large 
variety of colors that may be generated by this lighting device.

[0008] According to the present invention, this object is realized by a lighting device according 
to claim 1.

[0009] The invention is based on the recognition that it will be possible to transfer the light 
emitted by a solid-state light source to the optical means by optically coupling said solid-state 
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light source to the optical means. These optical means form a separate element inside the 
lighting device and are not integrated with the envelope. Furthermore, the optical means have 
to be provided with a surface which allows outcoupling of the light from said optical means. 
This can be achieved by choosing an appropriate surface roughness of the optical means.

[0010] In this manner, the lighting device according to the present invention will emit the light 
from the solid-state light source with the same spectral distribution as generated by said solid
state light source.

[0011] In a preferred embodiment, the solid-state light source comprises at least one LED. The 
use of LEDs - Light Emitting Diodes - is widely spread in present-day lighting applications. The 
large availability and interesting price make LEDs a preferred light source for these types of 
lighting devices. By using one LED, the color of the lighting device is determined by the choice 
of LED. For instance, by using an amber-colored LED, a nice and cosy light can be made for 
use in living rooms.

[0012] In a further embodiment, the solid-state light source comprises three LEDs which, in 
operation, emit light of different colors. The use of three LEDs provides the possibility of 
choosing the desired color from a large color gamut in the 1931 CIE Chromaticity Diagram: 
that is, all the colors enclosed by the triangle, with the colors of the three LEDs at the vertices. 
By changing the ratio of the intensities between the three differently colored LEDs, all the 
colors within said triangle can be adjusted.

[0013] According to the invention, the optical means comprises an optical fiber, which may be 
spirally wound. The use of optical fibers allows a large variety of very decorative lamps. One or 
both ends of the fiber have to be optically coupled to the LED. When three LEDs are used, it is 
possible to use only one optical fiber which is coupled to the three LEDs. The optical fiber thus 
receives and emits the mixed color generated by the three LEDs. Alternatively, it is possible to 
use separate optical fibers, coupled to each individual LED. Consequently, the lamp will have 
three optical fibers each emitting a different color of light. It is also possible to couple one or 
both ends of the optical fiber to the LED or LEDs. The latter situation, with both ends coupled, 
allows a more homogeneous light distribution across the optical fiber.

[0014] A further embodiment is characterized in that the envelope has an inner surface which 
is provided with a coating of luminescent material.

[0015] By coating the inner surface with a luminescent material, it will be possible to make an 
even larger variety of colored lamps, even when only one LED is used.

[0016] The lighting device preferably has a screw base or a bayonet base.

[0017] Most present-day conventional light bulbs are provided with a screw base - like the well- 
known E14, E26 or E27 base - or a bayonet base. By providing a lighting device according to 
the present invention with the same type of base, it is compatible with existing light bulbs so
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that it is very easy to replace the existing lamp with the new lighting device.

[0018] Furthermore, the base of the lighting device may comprise electronic driving means 
provided with a power supply for driving the solid-state light source. This electronic driving 
means will transfer the mains voltage input of the lighting device into an output value suitable 
for driving a solid-state light source. Additionally, the electronic driving means are further 
provided with a control unit which is arranged to control the light output and/or color of said 
lighting device. This feature will allow control of the light intensity - a dimming feature - and/or 
control of the color of the lighting device. For example, this control may be carried out by 
means of a remote control user interface.

[0019] These and other aspects of the invention are apparent from and will be elucidated by 
way of non-limiting examples with reference to the drawings and the embodiments described 
hereinafter.

[0020] In the drawings:

Fig. 1 shows schematically the lighting device according to the invention;

Fig. 2 shows an embodiment according to the invention, with three LEDs and one common 
optical fiber;

Fig. 3 shows an embodiment according to the invention, with three LEDs each with a separate 
optical fiber.

[0021] Figure 1 shows an example of a lighting device 1 according to the present invention. 
This lighting device has an envelope 2, for instance, a glass bulb, familiar to the well-known 
light bulb. It should be noted that a solid-state lighting device does not require an evacuated 
envelope 2. The envelope 2 may also contain air or some other gas. This envelope 2 is 
connected to a base 3 formed as a screw base 8 or a bayonet base on its outer side in order 
to make it compatible with current light bulbs.

[0022] The interior of the lighting device 1 comprises a solid-state light source 4, such as, for 
instance, one or more LEDs, and electronic driving means 7 for transforming the mains voltage 
input - 230 V AC or 110 V AC - into a signal suitable for driving the solid-state light source 4.

[0023] The lighting device 1 further has an optical fiber 5 which is coupled to the solid-state 
light source 4. In operation, the solid-state light source 4 emits light and transmits this light to 
the optical fiber 5. The optical fiber 5 is provided with a light-outcoupling surface, due to which 
the light is emitted from the optical fiber 5. This light-outcoupling surface may be designed in 
such a way that the optical fiber 5 emits the light homogeneously throughout its surface. 
Alternatively, for a spirally wound optical fiber, it may be designed to emit relatively more light 
from the spiraled part 52 and less from the parts 51, forming the connection between the 
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spiraled part 52 and the solid-state light source 4. This may be accomplished, for instance, by 
the choice of the surface roughness along the optical fiber 5. In this way, the emission along 
the fiber will strongly resemble the emission of a carbon filament lamp.

[0024] In Figure 1, both ends 10 of the optical fiber 5 are connected to the solid-state light 
source 4. The light emitted by said solid-state light source 4 now enters the optical fiber 5 on 
both sides, which will lead to a more homogeneous light distribution across the optical fiber 5. 
Alternatively, only one of the ends 10 of the optical fiber 5 can be optically coupled to the solid
state light source 4, in which case the other end 10 is not in optical contact with the solid-state 
light source 4.

[0025] A further option is to optically couple both ends 10 of the optical fiber 5 to different LEDs 
of the solid-state light source 4, thus allowing a higher light output of the lighting device 1.

[0026] In the embodiment of Figure 1, a shielding 9, which prevents direct view into the light 
source, surrounds the solid-state light source 4.

[0027] If the envelope 2 is made of transparent glass, this lighting device 1 will have a high 
decorative value. By using amber LEDs and a spirally wound optical fiber, this lighting device 1 
will strongly resemble the well-known carbon filament lamps which are frequently used for 
creating a nice ambience. The carbon filament lamp has the drawback that it is expensive and 
vulnerable, and that it has a very low luminous efficacy. The lighting device 1 according to the 
present invention overcomes these drawbacks: it can be used to create a nice atmosphere, 
while providing a high light output, together with an extremely long lifetime. By way of 
comparison, amber LEDs have a typical luminous efficacy of 20-40 Im/W and a lifetime of over 
75,000 hours, as against the carbon filament lamps with a luminous efficacy of 2-3 Im/W and a 
lifetime of less than 1000 hours. This makes these types of lighting devices particularly suitable 
for professional decorative applications, in which it is of great importance to have low service 
costs and a low energy consumption.

[0028] A further feature that may be incorporated in the lighting device 1 is a coating 6 of 
luminescent material provided on the inner side of the envelope 2. This coating 6 can change 
the color of the light emitted from the solid-state light source 4. Furthermore, the appearance 
of the lighting device 1 - when the envelope 2 is bulb-shaped - will be a look-alike of a diffuse 
incandescent lamp. These lighting devices are very suitable for replacing incandescent lamps.

[0029] Figures 2 and 3 show embodiments with a solid-state light source comprising three 
LEDs 41, 42, 43. These three LEDs 41, 42, 43 preferably have three different colors, for 
instance, red, green and blue. Then it will be possible to adjust the lighting device 1 to all the 
colors in accordance with the color triangle of the 1931 CIE chromaticity diagram, with the 
three LED colors at the vertices. In particular, this allows the choice of a large variety of white 
settings.

[0030] In Figure 2, the light emitted by the three LEDs 41, 42, 43 is mixed before it enters the
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optical means 5, such as, for instance, the optical fiber. The three colors may be mixed by a 
light-scattering element 11 which is placed on top and is in optical contact with the LEDs 41, 
42, 43. The ends 10 of the optical fiber are in optical contact with this light-scattering element 
11 to pick up the homogeneous mixed light.

[0031] In Figure 3, an optical fiber is applied for each LED 41, 42, 43 of the solid-state light 
source 4. The optical fiber can be coupled to each LED 41, 42, 43 in a similar way as in the 
case of only one LED. This lighting device 1 has an even higher decorative value, because it 
will have three optical fibers, each emitting light of a different color.

[0032] It is an advantage when a lighting device 1 according to the present invention can be 
used as a replacement for the commonly used incandescent lamps. It is therefore preferred 
that the base 3 of the lighting device 1 is a screw base or a bayonet base. Particularly, screw 
bases of the type E14, E26 or E27 are frequently used for lamps.

[0033] For the lighting device 1 to be fully compatible with the standard incandescent lamp, it is 
required that said lighting device 1 contains electronic driving means 7 provided with a power 
supply for converting the mains voltage supply - normally 230 V AC or 110 V AC - into an 
output signal suitable for driving a solid-state light source 4, normally about 2 V DC. 
Additionally, these electronic driving means 7 may contain electronic circuitry for controlling the 
color and intensity - or light output - settings of the lighting device 1. The color and intensity 
may be controlled by a remote control unit, buttons on the base 3 or by another type of user 
interface. To this end, the driving means 7 may comprise a power supply and a control unit for 
intensity and color settings. These electronic driving means can be provided in the base 3.

[0034] This invention is defined by the appended claims. The invention is also applicable to 
tubular-shaped lamps with, for instance, the connectors at both ends of the tube, but also non
compatible lighting devices may be considered.

[0035] In summary, the invention relates to a lighting device 1 comprising an envelope 2, a 
base 3, a solid-state light source 4 and optical means 5 provided with a light-outcoupling 
surface, the solid-state light source 4 being optically coupled to said optical means 5. The use 
of a spirally wound optical fiber as optical means 5 and a transparent envelope 2 shaped as a 
conventional light bulb provides a lighting device 1 which is a good look-alike of the 
conventional incandescent lamp, such as, for instance, the carbon filament lamp. The long 
lifetime and high efficiency of LEDs as a solid-state light source 4 will make this lighting device 
1 a very attractive alternative for the conventional incandescent lamp. The lighting device 1 
according to the present invention has the further advantage that a large gamut of colors can 
be chosen and adjusted by using, for instance, red green and blue LEDs in said lighting device 
1. The electronics for driving and controlling the intensity and color settings can be 
incorporated in the lighting device 1.
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Patentkrav

1. Lyspære (1), der omfatter en kolbe (2), en skruefatning (8) eller en bajonetfatning, 

en halvlederlyskilde (4) og et optisk middel (5) som et separat element inde i 

lyspæren (1), kendetegnet ved, at det optiske middel (5) omfatter en optisk fiber, 

hvor halvlederlyskilden (4) er optisk sammenkoblet med den optiske fiber (5), hvor 

den optiske fiber (5) er forsynet med en lysudkoblingsoverflade, og hvor den 

lydudkoblende overflade muliggør udkobling af lyset fra den optiske fiber (5) via en 

overfladeruhed af den optiske fiber (5).

2. Lyspære (1) ifølge krav 1, hvor halvlederlyskilden (4) omfatter mindst én lysdiode 

(LED).

3. Lyspære (1) ifølge krav 2, hvor halvlederlyskilden (4) omfatter tre LED’er, der, i 

drift, udsender lys af forskellige farver.

4. Lyspære (1) ifølge krav 3, hvor det optiske middel omfatter en optisk fiber for hver 

af de tre LED’er.

5. Lyspære (1) ifølge krav 1, hvor den optiske fiber er spiralvundet.

6. Lyspære (1) ifølge krav 4, 5 eller 6, hvor den optiske fiber er forsynet med to 

ender (10), der begge er sammenkoblet med halvlederlyskilden (4).

7. Lyspære (1) ifølge krav 6, hvor halvlederlyskilden (4) omfatter to LED’er til hver 

optisk fiber, der er sammenkoblet med enderne (10) af den optiske fiber.

8. Lyspære (1) ifølge krav 1,2 eller 3, hvor kolben (2) har en indre overflade, der er 

forsynet med en coating (6) af luminescerende materiale.

9. Lyspære (1) ifølge krav 1, hvor kolben (2) er fremstillet af transparent glas.
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10. Lyspære (1) ifølge krav 1, der endvidere omfatter en afskærmning (9), der 

omgiver halvlederlyskilden.

5

11. Lyspære (1) ifølge et hvilket som helst af de foregående krav, hvor lyspæren (1) 

omfatter elektroniske drivmidler (7) forsynet med en strømforsyning til at drive 

halvlederlyskilden (4).

10 12. Lyspære (1) ifølge krav 11, hvor de elektroniske drivmidler (7) endvidere er

forsynet med en styreenhed, der er indrettet til at styre lyspærens (1) lysudbytte 

og/eller farve.
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DRAWINGS

FIG. 1
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FIG. 2
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FIG. 3


