
EP 0 362 993 B1 Description Background and Summary of the Invention 5
Light emitting diodes (LEDs) are becoming Increasingly widely used in
automobile design because of their longer lives and lower cost compared to
the incandescent bulbs they replace. Present day automotive design- ers are
specifying LEDs notonlyfor indicator lamps and alphanumeric lights
butalsofor high powerillumination lamps such as center high mounted stop
lights. LED stop lights require very high brightness, but often only over a
very limited viewing angle. Figure 1 shows the current U.S. federal
standard for LED center high mounted 10  stop light brightness In candela
as a function of viewing angle. In order to be cost competitive with
incandescent bulbs, an LED stop light must contain only a minumum number of
Individual LED lamps. The number of individual lamps can only be minimized
if each lamp extracts substantially all of the light flux from the LED chip
and concentrates the light within the useful viewing angle. Light flux
outside of the viewing angle is wasted and might have been available to
increase brightness within 15  the viewing angle. Commercially available
indicator lamps, which are designed according to the principles of imaging
optics and standard manufacturing techniques, fall to concentratesufficient
lightflux within the narrow required viewing angle. The imaging optics
design constraint that the emitting surface is imaged ontotheview- ing
plane makes design of a cost effective LED illumination lamp using imaging
optics very difficult An alternative design approach known as non-imaging
optics has been used successfully In the design 20  of high efficiency
solar collectors. An additional degree of design freedom Is available in
non-imaging optics since there Is no requirement that the emitting surface
be imaged onto the viewing plane. An informative dis- cussion of
non-imaging optics may be found in the textbook "The Optics Of Nonimaging
Concentrators" by W. T. Welford and R. Winston. Specific examples of the
use of non-imaging optics in solar collectors may be found in the U.S.
patents (e.g., U.S. Patents 3,923,381 and 3,957,031) issued to Dr. Roland
Winston. 26      According to the present invention there is provided a
light flux extractor cup and light source assembly (a lamp) as specified in
claim 1 hereinafter. Light flux extractor cups are known, e.g. JP-A-59 61
082 and IBM Technical Disclosure Bulletin, vol 9, no. 7, December 1966,
pp.947-8, butthey do not have the particulargeometrical form forthe cup,
forconcentrating the light. 30     In accordance with the illustrated
preferred embodiments of the present invention, the inventors have used the
concepts of non-imaging optics to provide a high efficiency LED
illumination lamp that is well adapted for use in an external automobile
light such as a stop light. The lamp, which produces a very bright output
over a preselected limited viewing angle, consists of two primary stages
plus an optional lens stage. The first stage is a flux extractor which
supports the LED and concentrates the three dimensional light flux into a
desired an- 35  gle, such as [err] relativetothe optical axis. The second
stage is a light pipe which continues theconcentration to a final desired
viewing angle. By using this second stage, Instead of continuing the flux
extractor's compound parabolic shape, the Inventors have greatly simplified
manufacturing and improved the cost and reliability of the lamp. One of a
number of lenses may be used to increase the apparent illuminated area of
the lamp or to allow a decrease in the physical height of the lamp. 40
In an alternative preferred embodiment of the present invention, a
diffusant may be used to scatter the LED light. A bulk diffusant may be
located within the structure of the lamp itself or a diffusing layer may be
positioned over the lamp. The diffusant operates to increase the apparent
size of the illuminated area, to de- crease the brightness of the lamp and
to increase the flux divergence to an approximately Lambertian distrib-
ution at the diffusant surface. 45 Brief Description of the Drawings Figure
1 shows the U.S. federal specification for the brightness of an LED
automobile center high mounted stop light as a function of viewing angle.
50      Figure 2 shows a prior art LED lamp designed according the the
principles of imaging optics. Figure 3 shows various design parameters that
are important to the design of an LED illumination lamp. Figure 4 shows an
LED illumination lamp that is constructed In accordance with a preferred
embodiment of the present invention. Figure 5 is an exploded view of the
LED illumination lamp shown in Figure 4. 55      Figure 6 is a detail view
of the flux extractor shown in Figure 4. Figures 7A-B show a number of
lenses that may be used in the lamp shown in Figure 4. 



Figures 8A-C show the use of diffusant with the lamp shown in Figure 4.
Figure 9 shows a center high mounted stop light constructed as an array of
the lamps shown In Figure 4. 2    EP 0 362 993 B1 Detailed Description of
the Preferred Embodiments Figure 1 shows the current U.S. federal
specification for the brightness, in candela, of an LED automobile center
high mounted stop light as a function of horizontal and vertical viewing
angle. The required brightness 5   is at a maximum within [err] of the
optical axis and decreases as the angle increases. Lightflux beyond 100
above the optical axis, [err] belowtheoptical axis, or [err] to
elthersideof the optical axis is notrequired and is, therefore, wasted.
Figure 2 shows a schematic cross section of a prior art LED Indicator lamp,
such as the Hewlett-Packard Company model HLMP-3570 ultrabright LED lamp,
that is constructed according to the principles of Imaging 10  optics.
Since this device is not optimized for extracting and concentrating a
maximum amount of light flux, a significant portion of the total LED chip
light flux either exits the lamp at high angles from the optical axis or is
reflected back into the LED chip and absorbed. Figure 3 shows a number of
the design parameters that are important in the construction of an LED
illu- mination lamp. Modern LED chips may be fabricated from GaAs, GaAsP,
AIGaAs orothercompounds and may 15  use either absorbing or transparent
substrates. Many of these chips are capable of emitting a Lambertian dis-
tribution of light flux from most, if not all, of the chip surfaces. To
minimize input electrical power [err] and to optimize efficiency, the lamp
should extract and concentrate substantially all of the light flux rather
than just that portion emitted by the LED top surface. In order to meet
brightness and angular viewing requirements, such as those shown in Figure
1, light flux of a certain brightness (B) is concentrated within a
specified viewing 20  angle [err]. In many applications the lamp must
provide an illuminated surface having a given area (A) and a specified
uniformity of brightness. In addition, it is often necessary to limit the
overall height (h) of the lamp because of physical mounting constraints. In
a typical illumination application there is no requirement that the LED
chip surface be imaged onto the viewing plane. As shown in Figure 3, an
optimal LED illumination lamp would concentrate all of the light flux from
the 25  LED chip to create a maximum brightness, B, within the desired
viewing angle, [err] and zero brightness else- where. The sine-brightness
equation, [err] relates the area [err] brightness [err] and viewing angle
[err] at the LED chip to the area [err], brightness [err] and viewing angle
[err] at the lamp viewing plane. 30      Figure 4 shows an LED Illumination
lamp 1 that is constructed in accordance with a preferred embodiment of the
present invention using the principles of non-imaging optics. The lamp 1 is
effective to conserve bright- ness [err] and to maximize Intensity by
cutting off the flux at a desired angle [err]. An LED chip 3 sits within a
flux extractor cup 5 which is fabricated within a lead frame 7. A bond wire
9 connects the anode of the LED chip 3 to an anode lead 11. The cathode of
the LED chip 3 is electrically connected to a cathode lead 35  13 by
conductive epoxy adhesion to the interior surface of the cup 5. Leads 11
and 13 are electrically isolated from each other. The lead frame 7 is
fabricated in a conventional mannerfrom a sheet of nickel plated copper.
Astripe of silver may be deposited on the sheet in orderto allowformatlon
of the cup 5 as is morefullydescribed with reference to Figure 6. The lead
frame 7, after formation of the cup 5, has a thickness of approximately
8.89 x [err] cm (.035 inch). The leads 11, 13 may be bent and cut to a
given length as desired. 40      Figure 5 shows an exploded view of the
lamp 1 shown in Figure 4. A light pipe 21 is formed by the conical wall 23
of a second stage 27. The bottom opening of the light pipe 21 is slightly
larger than the top of the cup 5 to minimize blocking any light exiting the
cup 5 caused by misalignmentduring assembly. The oversize should be kept as
small as possible to avoid uniformity problems in the light flux from the
lamp 1. The lead frame 7 is attached to the stage 27 by connection of lugs
31, 33 into holes 35, 37 to ensure that the light pipe 21 and 45  the cup 5
are aligned along the optical axis 25. An adhesive may be used to secure
lead frame 7 to stage 27 and to minimize light leakage at the interface. A
cutout 39 in the wall 23 allows connection of the bond wire 9 from the LED
chip 3 to the lead 11. The second stage 27 may be fabricated from a
metallizable plastic such as XHTA-150 which is a commer- 



cially available thermoplastic copolymer manufactured by Rohm & Haas Co.
The wall 23 is coated with a highly 50  reflective metal such as aluminum
or silver and is polished to a bright finish to provide a specularly
reflecting surface. The light pipe 21 is 2.06 cm (0.813 inches) high and
the contour of the wall 23 approximates a straight line and is defined by
the following table which gives radius (in inches) versus depth 55 3    EP
0 362 993 B1 Depth, cm (& inches)       Radius, cm (& inches) 0    [err]
.7478  (.2944) .5019  (.1976)             .5890  (.2319) 5
.8778  (.3456)              .4717  (.1857) 1.105  (.4349)             .4023
(.1584) 1.267  (.4987)            .3533  (.1391) 1.394  (.5488)
.3147  (.1239) 1.500  (.5905)             .2830  (.1114) 1.591  (.6263)
.2553  (.1005) 1.670  (.6575)             .2304  (.0907) 1.740  (.6849)
.2078  (.0818) 1.801  (.7090)             .1869  (.0736) 1.554  (.7301)
.1674  (0.659) 1.901  (.7484)             .1496  (0.589) 15
1.940  (.7639)             .1331  (0.524) 1.974  (.7771)             .1181
(0.465) 2.003  (.7886)             .1049  (.0413) 2.028  (.7986)
.0940  (.0370) 2.049  (.8067)             .0853  (.0336) 20
2.064  (.8127)             .0790  (.0311) 2.075  (.8169)             .0752
(.0296) 2.079  (.8186)             .0737  (.0290) A lamp 1 may be
constructed as shown in Figure 4 without the addition of the lens 41 shown
in Figures 4 25  and 5 and the light pipe 21 may be air filled for ease of
manufacturing and Improved thermal performance al- though the epoxy
provides a better optical match to the LED chip 3. One disadvantage of such
a lens-less de- sign is that the total height, h, of the lamp  is kept
relatively large. Addition of the lens 41 to the lamp 1 allowed the total
height to be decreased from 7.62 cm (three Inches) to 2.065 cm (0.813 inch)
with substantially no change in brightness, By, and area, [err] and at a
constant viewing angle, [err] of [err]. 30      Figure 5 shows the
immersion lens 41 which may be used with the lamp 1 to decrease total
height Lens 41 is fabricated from an epoxy having an index of refraction of
n = 1.53 and is available commercially from Essex Polytech Company as "Pr"
epoxy. The lens 41 has a radius of curvature of 1.016 cm (0.4 inch) and
extends above the top of the second stage 27 a distance of .305 cm (0.12
inch). The entire lamp 1 may easily be constructed with reference to
Figures 4 and 5 by performing the following 35  steps: 1. Attach LED chip 3
inside cup 5 and attach bond wire 9 from the chip 3 to lead 11. 2. Attach
lead frame 7 to the second stage 27 with the optical axes aligned. 3.
Inject epoxy Into the light pipe 21 and the cup 5 and cure. 4. Inject epoxy
Into a mold cup having the desired shape for lens 41. 40      5. Attach the
mold cup to the top of the second stage 27 ensuring that the optical axes
of the lens 41 and the light pipe 21 are aligned. 6. Cure the epoxy in the
mold cup so that the lens 41 is attached to the epoxywithin the light pipe
21 without a reflective interface. 7. Remove the mold cup and finish the
surface of lens 41, if desired. 45      A lamp 1 was constructed as
described above using a 16 mil square by 10 mil high absorbing substrate 



AIGaAs red LED chip 3. The total height of the lamp 1 was approximately
2.54 cm (one inch) and the total di- ameterwas 2.159 cm (0.85 inch).
Lightfluxgenerated by the LED chip 3 was three-dimensional (4 pi
sterradian) and the viewing angle relative to the optical axis at the plane
of connection of the cup 5 to the second stage 27 was [err]. The viewing
angle, [err] at the viewing plane at the surface of the lens 41 was [err]
and the 50 illuminated area, [err] was 1.81 cm2 (0.28 square inches). The
electrical input power, [err] to the LED chip 3 was 300 milliwatts and the
brilliance, B,, of the lamp 1 was 2.4 x [err] candela/[err] (for an
intensity of 4.3 candela. Figure 6 shows a detailed cross-sectional view of
the cup 5 shown In Figures 4 and 5. The cup 5 Is formed within the lead
frame 7 as described above and may be silver coated to provide a specularly
reflecting inner suface 49. Light emitted by the LED chip 3 exits the cup 5
within a cup viewing angle theta, about the optical 55  axis 25. The cup 5
includes four separate sections 61, 63,65,67 which are axially symmetric
about the optical axis 25. Formation of these four sections is described
only with respect to the left half of the cup 5 shown In Figure 6.
Formation of an actual three-dimensional cup 5 could be accomplished by
rotation of this planar rep- resentation about the optical axis 25. The LED
chip 3 is attached to a flat bottom section 61 of the cup 5 using 4    EP 0
327 947 B1 Carbon Black Content   0%       0.1%      0.2%     1.25% Heat
Distortion Temp.   101.5   96.2     96.5      99.8 Tg (DMA)             139
141       137       140 5                 Notched Izod [err]   50.5
50.7      51.4      47 Impact Strength 0 C   42.9      42.7     43.2
37 Impact Strength 30 C    29.7    28.3     28.5     26 Flex Modulus
17.700    17.600    17.600    18.190 Flex Strength        718       680
677      699 10 From the above, it can be seen that physical properties are
not materially affected by the presence of carbon black at the levels
employed here. Claims 15 1. A polymeric composition comprising units
derived from the ring-opening metathesis-catalyst poly- merization of one
or more norbornene-type monomers and containing carbon black, characterized
in that said polymerization has been carried out in the presence of from
0.05 to 25 parts, per 100 parts of monomer by weight, of carbon black which
contains less than 0.3% oxygen. 20 2. A polymeric composition as claimed in
claim 1, further characterized in that the composition contains from 0.5
parts to 25 parts by weight of the carbon black. 25 3.  A polymeric
composition as claimed in claim 2, further characterized in that the carbon
black is thermal carbon black or acetylene carbon black. 4. A polymeric
composition as claimed in claims 1 or 2, further characterized in that the
carbon black has been prepared by a partial combustion process and has been
subjected to a heat treatment to remove 30     oxygenated impurities. 5. A
polymeric composition as claimed in any of the preceding claims, further
characterized in that the monomer or monomers from which the polymeric
units are derived are dicyclopentadiene, norbornene, norbomadiene, a trimer
or higher oligomer of dicyclopentadiene, or an unsubstituted or substituted
alkyl derivative of tetracyclododecene or tetracyclododecadiene. 35 6. A
process for making a polymeric composition as claimed in any of claims 1 to
5, by polymerizing one or more norbornene-type monomers by a ring-opening
metathesis-catalyst polymerization, character- ized in that the monomer or
monomers are polymerized in the presence of carbon black that has been 40
prepared by a thermal decomposition process and which contains less than
0.3% oxygen, the amount of carbon black present being from 0.05 parts to 25
parts by weight per 100 parts of the norbornene- type monomer. 



7. A process as claimed in claim 6, further characterized in that the
monomer or monomers are dicyclopentadiene, norbornene, norbornadiene, a
trimer or higher oligomer of dicyclopentadiene, or an unsubstituted or
substituted alkyl derivative of tetracyclododecene or
tetracyclododecadiene. 8. A process as claimed in claim 6 or 7, further
characterized in that the polymerization of the monomer or monomers is
carried out by reaction injection molding. 50 Patentansprtlche 1. Polymere
Zusammensetzung, enthaltend von der
Ring6ffnungsmetathese-Katalysatorpolymerisation von einem oder mehreren
Monomeren vom Norbornen-Typ hergeleitete Einheiten und enthaltend RuS,
dadurch gekennzelchnet, daB die Polymerisation in Gegenwart von 0,05 bis 25
Gewichtsteilen, pro 100 Gewichtsteilen des Monomeren, RuB durchgef~hrt
wird, der weniger als 0,3 % Sauerstoff enth~lt. 2. Polymere Zusammensetzung
nach Anspruch 1, dadurch gekennzelchnet, daB die Zusammensetzung von 0,5
bis 25 Gewichtsteile an RuB enthalt. 5    EP 0327 947 B1 Carbon Black
Content   0%       0.1 %     0.2%     1.25% Heat Distortion Temp.   101.5
96.2      96.5      99.8 Tg (DMA)             139       141      137
140 Notched Izod [err]   50.5     50.7      51.4      47 Impact Strength
[err]   42.9     42.7      43.2      37 Impact Strength [err]    29.7
28.3      28.5      26 Flex Modulus          17.700    17.600    17.600
18.190 Flex Strength        718      680       677       699 10 From the
above, it can be seen that physical properties are not materially affected
by the presence of carbon black at the levels employed here. Claims 15 1. A
polymeric composition comprising units derived from the ring-opening
metathesis-catalyst poly- merization of one or more norbornene-type
monomers and containing carbon black, characterized in that said
polymerization has been carried out in the presence of from 0.05 to 25
parts, per 100 parts of 20     monomer by weight, of carbon black which
contains less than 0.3% oxygen. 2. A polymeric composition as claimed in
claim 1, further characterized in that the composition contains from 0.5
parts to 25 parts by weight of the carbon black. 3. A polymeric composition
as claimed in claim 2, further characterized in that the carbon black is
thermal 25    carbon black or acetylene carbon black. 4. A polymeric
composition as claimed in claims 1 or 2, further characterized in that the
carbon black has been prepared by a partial combustion process and has been
subjected to a heat treatment to remove 30     oxygenated impurities. 5. A
polymeric composition as claimed in any of the preceding claims, further
characterized in that the monomer or monomers from which the polymeric
units are derived are dicyclopentadiene, norbornene, norbornadiene, a
trimer or higher oligomer of dicyclopentadiene, or an unsubstituted or
substituted alkyl derivative of tetracyclododecene or
tetracyclododecadiene. 6. A process for making a polymeric composition as
claimed in any of claims 1 to 5, by polymerizing one or more
norbornene-type monomers by a ring-opening metathesis-catalyst
polymerization, character- ized in that the monomer or monomers are
polymerized in the presence of carbon black that has been 40      prepared
by a thermal decomposition process and which contains less than 0.3%
oxygen, the amount of carbon black present being from 0.05 parts to 25
parts by weight per 100 parts of the norbornene- type monomer. 7. A process
as claimed in claim 6, further characterized in that the monomer or
monomers are dicyclopentadiene, norbornene, norbornadiene, a trimer or
higher oligomer of dicyclopentadiene, or an unsubstituted or substituted
alkyl derivative of tetracyclododecene or tetracyclododecadiene. 



8. A process as claimed in claim 6 or 7, further characterized in that the
polymerization of the monomer or monomers is carried out by reaction
injection molding. 50  PatentansprUche 1. Polymere Zusammensetzung,
enthaltend von der Ringdffnungsmetathese-Katalysatorpolymerisation von
einem oder mehreren Monomeren vom Norbornen-Typ hergeleitete Einheiten und
enthaltend RuB, dadurch gekennzelchnet, daB die Polymerisation in Gegenwart
von 0,05 bis 25 Gewichtsteilen, pro 55    1100 Gewichtsteilen des
Monomeren, RuB durchgefflhrt wird, der weniger als 0,3 % Sauerstoff
enthAlt. 2. Polymere Zusammensetzung nach Anspruch 1, dadurch
gekennzelchnet, daG die Zusammensetzung von 0,5 bis 25 Gewichtsteile an RuB
enthAlt. 5    a light source (3) attached In a location centred on said
cup's optical axis (25) to said flat portion (61) and extending into the
cup (5), the cup having an interior surface (49) that is specularly
reflective such that a substantial portion of the light emitted by the
light source in any direction is directed within a solid cup angle [err] 5
characterised In that a cross-section of said cup (5) in a plane including
said optical axis (25) com- prises a circular portion (63), a lower
parabolic portion (65) and an upper parabolic portion (67) which are
defined as follows: the flat portion of the cup and the light source
defining within the cup a virtual cylindrical surface (53) having a base
coincident with said flat portion and a height parallel to the optical axis
substantially 10      equal to the height of the light source; the circular
portion (63) extending from the flat portion (61) to a lower point (73)
located at an in- tersection with a projection of the cup angle [err]
through a nearest edge point (55) of a top surface (59) of said virtual
cylindrical surface the circular portion having a constant radius and a
center at the nearest edge point; 15            the lower parabolic portion
(65), extending from the lower point (73) to an upper point (75) located at
an intersection with a projection of the top surface (59) of said virtual
cylindrical surface (53), the lower parabolic portion (65) having a vertex
at the lower point (73), an axis projecting through the nearest edge point
(55) and the lower point (73), and a focus at the nearest edge point (55);
and the upper parabolic portion (67), extending from the upper point (75)
to a top point (77) located at 20       an intersection of a projection of
the cup angle [err] with a line drawn through a farthest edge point (57) of
the top surface (59) of said virtual cylindrical surface and the
corresponding lower point (73') on the opposite side of the optical axis,
the upper parabolic portion having a focus located at the farthest edge
point (57) and an axis parallel to the axis of the lower parabolic portion.
25  2.  An assembly according to claim 1, wherein the cup angle [err] is
between   [err]. 3.  An assembly according to claim 1 or 2, wherein the
light source (3) is a LED. 4.  An assembly according to any of claims 1 to
3 having an interior surface (49) that is coated with a layer 30       of
silver. 5.  An assembly according to any of claims 1 to 4, comprising: a
support frame (7) connected to the flux extractor cup (5); and a contoured
second stage (27), alignable to the optical axis by attachment to the frame
(7), for re- ceiving the light from the cup at an entrance aperture and for
directing the light within a viewing angle (Or) which is less than the cup
angle [err]; wherein the second stage (27) entrance aperture is slightly
larger than the cup exit aperture such that transition between the cup
contour and the second stage (27) contour is smooth and light loss at the
transition is small. 40  6.  An assembly according to claim 5, wherein the
second stage (27) includes one or more mounting lugs (31,33) for connection
with associated receptors (35,37) in the lead frame such that the lead
frame and second stage are therebyattached and the cup and the second stage
are thereby aligned along the optical axis. 45 7. An assembly according to
claims 5 or 6 wherein the contour of the second stage (27) is parabolic. 8.
An assembly according to claims 5 or 6, wherein the contour of the second
stage (27) is substantially 



straight and aligned with the exit contour of the cup. 50  9.  An assembly
according to any of claims 5 to 8, wherein: the viewing angle [err] is less
than + [err]. 10. An assembly according to any of claims 5 to 9 wherein the
second stage (27) is air filled and the lamp further comprises a lens (41)
attached to the second stage (27) and aligned with the optical axis (25).
55   11. An assembly according to any of claims 5 to 10, further comprising
an optically transmissive light pipe (21) within the second stage (27). 6
EP 0 362 993 B1 12. An assembly according to claim 11, wherein the light
pipe (21) comprises a solid filling the second stage (27) and the cup (5).
13. An assembly according to claim 12, wherein an upper surface of the
light pipe (21) is formed into a lens (41) aligned with the optical axis
(25). 14. An assembly according to any of claims 11 to 13, further
comprising diffusant particles located within the light, pipe (21) such
that light striking a particle is scattered. 10  15. An assembly according
to claim 14, wherein the diffusant particles comprise titanium dioxide. 16.
An assembly according to claim 13, wherein the lens (41) surface is
roughened such that the roughened surface (115) scatters light. 17. An
assembly according to claim 13, further including a matte finish (115) on
the lens (41) surface such 15      that the matte finish (115) scatters
light. 18. An assembly according to claim 16, further comprising a prism
lens (91) connected to and over the lens (41), such that the viewing angle
[err] is increased in a first direction. 20  19. An assembly according to
claim 16, further comprising a fly's eye lens (101) connected to and over
the lens (41), such that the viewing angle (Or) is increased in first and
second orthogonal directions. Patentanspriche 25 1. Eine
Lichtquellenanordnung, mit folgenden Merkmalen: elner
Fluiextraktlionsschale (5), die um deren optischeAchse (25)
rotationssymmetrisch ist und einen fla- chen Abschnitt (61) hat, der am
Boden der Schale (5) und normal zur optischen Achse angeordnet lst, elner
Lichtquelle (3), die an einem Ort, der bezfiglich der optischen Achse (25)
der Schale mittig ange- 90      ordnet ist, an dam flachen Abschnitt (61)
angebracht ist, und die sich in die Schale (5) erstredct, wobel die Schale
eine Innere Oberflache (49) hat, die derart spiegelnd reflektierend ist,
dag ain wesent- lichor Anteil des Uchts, das durch die Uchtquelle In
irgendeine Richtung emittiert wird, innerhalb sines fasten Schalenwinkels
(01) gerichtst ist, dadurch gekennzeichnet, 35      daB ain Querschnitt der
Schale (5) in aener Ebene, die die optische Achse (25) einschlieSt, eanen
kreis- formrgen Abschnitt (63), einen unteren parabolischen Abschnitt (65)
und einen oberen parabolischen Ab- schnitt (67) einschielit, die wie folgt
definiert sind: der flache Abschnitt der Schale und die Llchtquelle
definieren innerhalb der Schale eine virtuelle zylin- drische Oberflache
mit einer Basis, die mit dam flachen Abschnitt zusammenfallt, und mit einer
Hohe par- 40      allel zu der optischen Achse, die Im wesentlichen glielch
der Hohe der Lichtquelle ist; derkraieffrmige Abschnitt (63) erstrecktsich
von dem flachen Abschnitt (61)zu einem unteren Punkt (73), der an einer
Schnittstelle mit einer Projektion des Schalenwinkels (O1) durch einen
nahesten Kantenpunkt (55) eineroberen Oberflache (59) dervirtuellen
zylindrischen Oberflache angeordnet Ist, wobel der kreis- formige Abschnitt
einen konstanten Radius und elnen Mittelpunkt an dam nahesten Kantenpunkt
hat; 45      deruntere parabolische Abschnitt erstreckt sich von dam
unteren Punkt (73) zu einem oberen Punkt (75), der an einer Schnittstelle
mit einer Projektion der oberen Oberflache (59) der virtuellen
zyllndrischen Oberflache (53) angeordnet ist, wobel der untere paraboilsche
Abschnitt (65) einen Scheltelpunkt an dam unteren Punkt (73), eane Achse,
die sich durch den nahesten Kantenpunlt (55) und den unteren Punikt (73)
erstreckt, und eanen Brennpunkt balm nihesten Kantenpunkt (55) hat; und 5D
derobere parabolische Abschnitt (67) erstreckt sich von dam oberen Punkt
(75) zu einem oben liegenden 



Punkt (77), der an einer Schnittstelle mit einer Projektion des
Schalenwinkels (91) mit miner Linle ange- ordnet ist, die durch den
entferntesten Kantenpunkt (57) der oberen Oberflache (59) der virtuellen
zylin- drischen Oberfliche und durch den entsprechenden unteren Punkt(73')
auf dergegenflberliegenden Sae- to der optischen Achse gezogen ist, wobei
der obere parabolische Abschnitt ein Brennpunkt, der be! 55       dam
entferntesten Kantenpunkt (57) angeordnet ist, und eane Achse hat, die
parallel zu der Achse des unteren parabolischen Abschnitte Ist. 2.  Eine
Anordnung nach Anspruch 1, bei derder Schalenwinkel (01) zwischen + 45 Grad
und + 90 Grad !st. 7    EP 0362 993 B1 3. Eine Anordnung gemaM Anspruch 1
oder 2, be! der die Lichtquelie (3) eine LED lot. 4.  EineAnordnung gemal3
irgendeinem derAnsprrlche I bis 3, die sine innere Oberflache (49) aufwebt,
die mit siner Schicht aus Silber bedeckt lot 5 5.  E.ne Anordnung gemr
irgendeinem derAnsprOche I bis 4, die foigende Merkmale aufweist: ominen
Tragerahmen (7), der mit der Flulextraktionsechale (5) verbunden ist und
sine profilierte zweite Stule (27), die mit deroptischen Achse durch
Befestigung an dem Rahmen (7) aus- richtbar ist, zum Empfangen des Lichts
von der Schale an einer Eintrittsoffnung und zum Leiten des Lich- tes
innerhalb sines Slchtwinkels (er), der kieiner ist als der Schalenwinkel
(Oi); wobel die Eintrittsoffnung derzweiten Stufe (27) etwas gr6Ber ist als
die Schalenausgangesffnung derart, dal sin Obergang zwischen der
Schalenkontur und der Kontur derzweiten Stule (27) weich let, und daB der
Uchtverlust bei dem Obergang gering lst. 15  6.  Eins Anordnung gemal
Anspruch 5, bei der die zweite Stufe (27) sine oder mehrere
Befestigungsnasen (31, 33) zum Verbinden mit zugeordneten
Aufnahmevorrichtungen (35, 37) in dem Anschlul3eitungsrah- men derart
einschliellt, dai der Anschlufleitungsrahmen und die zweibt Stufe dadurch
befestigt werden, und die Schale und die zweibt Stufe dadurch entlang der
optischen Aches ausgerihtet werden. 7.  Esne Anordnung gemAB Anspruch 5
oder 6, be! der die Kontur der zwelten Stufe (27) parabolisch ist. 20 8.
Eine Anordnung gemail Anspruch 5 odor 6, be! der die Kontur der zwelten
Stufe (27) Im wesentlichen gerade und mit der Ausgangskontur der Schale
ausgerichtst ist. 9.  Eine Anordnung gemal3 irgendeinem der AnsprOche 5 bbs
8, bei der der Sichtwinkel (Or) ieiner als + 10 25      Grad ist. 10. Eine
Anordnung gemai3 irgendeinem der AnsprOche 5 bis 9, bei der die zweite
Stufe (27) mit Luftgeffillt ist, und die Lampe ferner sine Linse (41)
umfalit, die an der zweitsn Stufe (27) befestigt ist und mit der optischen
Achse (25) ausgerichtst let. 80 11. Eine Anordnung gemal3 irgendeinem der
Ansprfche 5 bis 10, die ferner sine optisch durchlassige Licht- r5hre (21)
innerhaib der zweiten Stufe (27) umfait. 12. EineAnordnung gemal3Anspruch-
11, bei derdie Lichtrohre (21) einen Festkorper umfa(t, derdie zweite 35
Stufe (27) und die Schale (5) ffillt. 13. Eine Anordnung gemal Anspruch 12,
bei der sine obere Oberflfche der Uchtr6hre (21) zu einer Linse (41)
gebildet st, die mit der optischen Achse (25) ausgerichtst ist. 14.
EineAnordnung gsmal irgendeinemderAnsprfche 11 bis 13, die ferner
Diffusoreinrichtungspartikel um- 40      falt, die innerhalb der Lichtrohre
(21) derartangeordnet sind, dal3 Licht, das elnen Partikel trifft, gestreut
wird. 15. Eine Anordnung gemfi Anspruch 14, bel der die
Diffusoreinrichtungspartikiel Titandioxid umfassen. 45  16. EineAnordnung
gemAi3Anspruch 13, bei der die Oberffiche der Linse (41) derartaufgerauht
ist, dai die aufgerauhtb Oberflfche (115) Licht streut. 17. Eine Anordnung
gemril Anspruch 13, die ferner einen feinkornigen Abschlu1 (115) auf der
Oberfilche der Linse (41) derart einschlielt, daS derfeinkornige Abschlu1
(115) Licht streut. 18. EineAnordnung gemfilAnspruch 16, die ferner sine
Prismalinse (91) umfalt, die mit odor Oberder Linse (41) derart verbunden
ist, dal3 der Slchtwinkel (Or) in sine erste Richtung erh8ht wird. 



19. Eine Anordnung gemfi Anspruch 16, die ferner sine Fliegenaugenlinse
(101) umfalt, die mit oder fiber der Linse (41) derart verbunden let, daB
der Slchtwinkei (Or) in eine orate und sine zweite orthogonale 56
Richtung erhbht wird. 8    EP 0 362 993 B1 evendlcatlons
I llII1 1111111111111 l 11 1111 1. Montage de source de lumiere comprenant:
une coupe d'extraction de flux (5) qui presente une sym6trie de rotation
autour de I'axe optique 5       (25) de cello-cl, ot qui comport. une
partlb plato (61) situ6e au fond do la coupe (5), et normale A l'axe
optlquo, une source de lumiere (3) fix6e, en un emplacement centr6 sur
ledit axe optique de la coupe (25), sur ladite partie plate (61), et
s96tendant dans la coupe (5), la coupe ayant une surface int6rieure (49)
qul est r6flechissante de fagon sp6culaire, de sorte 10      qu'une partie
sensible de la lumibre emise par la source de lumiere dans une direction
quelconque est dlrig6e A l'lntirieur d'un angle solids de la coupe (B1),
caracterise en ce qu'une coupe transversale de ladite coupe (5), dans un
plan comportant ledit axe optique (25), comprend une partle circulaire
(63), une partie parabolique inferieure (65) et une partie pa- rabolique
sup6rieure (67), qui sont d6finles comme suit: 15           la partle plate
de la coupe et la source de lumiere ddfinissant A l'int6rieur de la coupe
une surface cylindrique virtuelle (53), ayant une base comncidant avec
ladite partie plate, et une hauteur parallele A l'axe optique, sensiblement
6gale A la hauteur de la source de lumiere; la partbe circulaire (63) s
etendant depuis la partie plate (61), vers un point inf6rleur (73) situe A
l'intersection avec la projection de l'angle de coupe (01), passant par le
point du bord le plus proche (55) 20      de la surface superieure (59) de
ladite surface cyllndrique virtuelle, la partie circulaire ayant un rayon
constant et un centre situe sur le point du bord le plus proche; la partie
parabolique Inferieure (65), s6tendantdepuis le point inferieur (73), vers
un point superieur (75) situ6 A l'intersection avec la projection de la
surface sup6rieure (59) de ladite surface cylindrique virtuelle (53), la
partie parabolique inf6rieure (65) ayant un sommet sur le point Inf6rieur
(73), un axe se 25      projetant passant par Is point Inferleur (73), un
axe se projetant passant par le point de bord le plus proche (55) et Is
point le plus bas (73), et un foyer sur le point de bord le p!us proche
(55); et la partie parabolique superieure (67), setendant depuis Is point
superieur (75), vers un point haut (77), situ6 A l'intersection de la
projection de l'angle de coupe (01) avec une ligne tracee passant par le
point de bord le plus 6loign6 (57) de la surface sup6rieure (59) de laditb
surface cylindrique virtuelle, et 30      par le point le plus bas
correspondant (73') situe du *ote oppos6 de l'axe optique, la partie
parabolique superieure ayant un foyer situee au point de bord le plus
6lolgne (57), et un axe parallele A l'axe de la partie parabolique
inferieure. 2.  Montage solon la revendication 1, dana lequel l'angle de
coupe (el) est compris entre + 458 et + 900. 35 3.  Montage solon la
revendication I ou 2, dans lequel la source de lumiere (3) est une diode
6lectrolumi- nescentb. 4. Montage selon l'une quelconque des revendications
I A 3, ayant une surface interieure (49) qui eat re- couverte d'une couche
d'argent. 5. Montage selon lune quelconque des revendications I A 4,
comprenant un chAssis de soutien (7) connecte A la coupe d'extraction de
flux (5); et un second 6tage prof16 (27), pouvant etre align6 avec l'axe
optique par fixation au chassis (7), pour recevoir la lumiere provenant de
la coupe par une ouverture d'entrhe, et pour diriger la lumibre a
l'int6eieur d'un angle d'observation (Or) qul est infirieur A l'angle de la
coupe (91); dana lequel l'ouverture d'entree du second 6tage (27) est
legerement plus grande quo l ouverture de sortie de la coupe, de fagon quo
la transition entre le profil de la coupe et Is second etage (27) soit
reguliere, et quo lea pertes lumineuses solent faibles A la transition. 50
6.  Montage slon la revendication 5, dana lequel Is second etage (27)
comporte une ou plusieurs pattes de 



montage (31, 33) destinees A la connexion avec des riceptours associes (35,
37) situes dans le chassis principal, telles quo le cadre principal et Is
second etage solent fix6s par ce moyen, et quo la coupe et le second etage
solent alignes par ce moyen le long de l'axe optique. 55  7.  Montage solon
les revendications 5 ou 6, dans lequel le profil du second etage (27) est
parabolique. 8.  Montage solon les revendications 5 ou 6, dans lequel le
profil du second etage (27) est sensiblement reo- tiligne et aligne avec Is
profil de sortie de la coupe. 9    *    i
~~~~~~~~~~~EP 0 362 S983 B1         *il c              4 9. Montage salon
l'une quelconque des revendications 5 a 8, dans lequel: I'angle
d'observation (er) est inferieur a + 100. 10. Montage salon l'une
quelconque des revendlcations 5 A 9, dans laquel le second etage (27) est
rempli s       d'air, et la lampe comprend en outre une lentille (41) fixee
au second etage (27), et alignee avec l'axe optique (25). 11. Montage selon
l'une quelconque des rvendications 5 a 10, comprenant en outre un tube
optiquement transmettbur de lumlire (21), situe A l'interieur du second
etage (27). 10  12. Montage salon la revendication 11, dans lequel le tube
de lumiere (21) comprend un solids remplissant le second etage (27) et la
coupe (5). 13. Montage selon la revendication 12, dans lequel la surface
superieure du tube de lumiere (21) est formie dans une lentille (41),
allgnee avec l'axe optique (25). 14. Montage salon l'une quelconque des
revendlcations 11 a 13, comprenant en outre des particules diffu- santes
situees A l'interieur du tube de lumnire (21), tales que la lumiere qui
frappe une particule soft dis- persee. 20  15. Montage sdlon la
revendication 14, dans lequel les particules diffusantes comprennent du
dioxyde de ti- tans. 16. Montage selon la revendlcation 13, dans laquel la
surface de la lentille (41) estrandue rugueuse, defacon qua la surface
rendue rugueuse (115) disperse la lumibre. 25 17. Montage salon la
revendication 13, comportant en outre un fini mat (115) surla surfacede la
lentille (41), de fagon qua lI fini mat (115) disperse la lumiere. 18.
Montage solon la revendication 16, comprenant en outre une lentille
prismatique (91) connectee A et si- 30      tuee sur la lentille (41), tile
qua l'angle d'observation (Or) solt augmenti dans une premilbre direction.
19. Montage selon la revendlcation 16, comprenant en outre une lentille an
oel de mouche (101) connectes A et situse sur la lentille (41), toile que
l'angle d'observation (er) soft augmente dans une premiere et une seconde
directions orthogonales. 35 40 45 50 55 10    


