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MINIATURE LUMINAIRE ASSEMBLY

TECHNICAL FIELD
The present invention relates to a miniature Iuminaire assembly

comprised of a heat dissipating support member having a printed circuit board with light
emitting diodes secured thereto and having a life expectancy capable of exceeding
100,000 hours.

BACKGROUND ART
There is need to provide miniature luminaires wherein the source of light

are diodes and to provide good heat dissipation for the diodes to increase the longevity
of the luminaire. Such miniature luminaires are intended for use in display cases for
jewelers, under kitchen cabinets, and other lighting applications, such as concealed
lighting, as well as applications where there is a need to provide high luminous flux with
a small power supply capable of generating from about 700 to 1000 mA current. There
is also a need to provide such miniature luminaires to replace fluorescent lighting which
requires a supply of 110 volts AC. When using fluorescent lamps it is also necessary to
install large lamp housings and to provide electrical accessories such as a ballast which
requires replacement from time-to-time not to mention the replacement of the
fluorescent tubes. Concealing the housings and wires for such large fluorescent tube
luminaires often presets problems. There is therefore a need to provide a miniature
luminaire which can generate a high luminous flux with a small power supply and
packaged in a very small space and wherein the life cycle of the LED’s can be extended
to the range of about 100,000 hours.

SUMMARY OF INVENTION
It is a feature of the present invention to provide a miniature luminaire

assembly which provides the above needs.

According to the above feature, from a broad aspect, the present
invention provides a miniature luminaire assembly which comprises a heat dissipating
support member fabricated, at least in part, from a heat conductive material. A printed
circuit board having electronic circuit components including one or more light emitting
diodes is supported on a top surface of the circuit board. The circuit board has a
bottom surface which is formed of a thermally conductive and electrically insulating
material. The bottom surface is secured against a support surface of the heat
dissipating support member by retention means. The ratio of the bottom surface to the
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mass of the heat conductive material of the support member provides for the LED's to
generate a high luminous flux of from about 160 to 230 Im at 700 mA current supply
and from about 250 to 320 Im at 1000 mA current supply.

BRIEF DESCRIPTION OF DRAWINGS
A preferred embodiment of the present invention will now be described

with reference to the accompanying drawings in which:

FIG. 1 is a perspective view of the miniature fuminaire heat
dissipating support member;

FIG. 2 is a plan view of the printed circuit board having electronic
circuit components including light emitting diodes secured to the top surface thereof;

FIG. 3 is a perspective view showing the printed circuit board
secured in a channel formed in the heat dissipating support member;

FIG. 4 is a section view showing a typical assembly of the printed
circuit board of Figure 2;

FIG. 5 is a plan view of a section of the printed circuit board showing
a typical example of the electronic circuit component connections to be electrically
isolated;

FIG. 6 is a schematic block diagram showing the current controller
for driving the LED’s secured to the circuit board;

FIG. 7 is an exploded view showing an example of how the circuit
board can be retained in the heat dissipating support member;

FIG. 8 is a further perspective view showing another example of the
construction of the heat dissipating support member and the retention means for
securing the circuit board therein;

FIG. 9 is an example of the miniature luminaire assembly mounted
over a display base; and

FIG.10 is a fragmented side view showing the heat dissipating
support member mounted on a rotating support to angulate the light beam of the
luminaire.

DESCRIPTION OF PREFERRED EMBODIMENTS
Referring now to the drawings, and particularly to Figures 1 to 4, there is

shown more specifically at Figure 3, the miniature luminaire assembly 10 of the present
invention. The assembly comprises a heat dissipating support member 11, which is
shown in Figure 1, formed by an aluminum extrusion having a part circular outline with
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an elongated channel 12 formed therealong. The channel 12 defines opposed side
walls 13 and 13’, a bottom wall 14 and an open end 15 for access to the channel 12.

As shown in Figure 2, an elongated circuit board 16 is provided with
electronic circuit components 17 for driving four miniature LED's 18 disposed
equidistantly apart along the circuit board 16. The LED’s 18 may also be positioned
differently as well as the circuit components 17.

As shown in Figure 4, which is a fragmented section view of the circuit
board 16, the top wafer 19 of the circuit board has the electronic components 17 and
LED's 18 secured thereto and the bottom surface 20, as shown in Figure 5, is provided
with the conductors 21 deposited thereon. The circuit board 16 may also comprise
other wafers 22 providing further wiring, etc. These wafers 19 and 22 are insulated
from one another by electrically insulating and heat conductive material 24. The bottom
surface 23 of the printed circuit board is also provided with this electrically insulating
and heat conductive material 24 which is a sheet of Arlon 24 (registered trademark), or
the like material, capable of providing good electrically insulating properties and thermal
conductivity.

The printed circuit board 16 is glued or otherwise retained in the channel
12 with the bottom surface 23 in flush contact with the bottom wall 14 of the channel 12.
It may be retained in flush contact by a suitable glue or, as shown in Figure 9, by a
retention clip 25. The opposed side walls 13 and 13’ of the heat dissipating support
member 11 constitute reflectors whereby to direct light towards the open end 15 to form
a beam of light. The outer surface of the support member is hereinshown as an
arcuate outer surface but it can also be a rectangular outer surface or any other
convenient shape provided that there is sufficient mass in the heat dissipating support
member to dissipate heat sufficiently to provide for the LED’s to have a life cycle of at
least 100,000 hours. This is achieved because of the construction of the circuit board
with its Arlon base 24. The ratio of the bottom surface 23 of the circuit board to the
mass of the heat conductive material of the support member 11 provides for the LED’s
18 to have a long life while generating a high luminous flux of from about 160 to 230 Im
with a current supply of 700 mA and from about 250 to 320 Im with a current supply of
1,000 mA. The electronic components and LED’s can be packaged in a very small
space.

Figure 7 shows a block diagram representing an electronic control circuit
28 providing a supply to four LED's 18 serially connected. The current controller
operates from a source of 24 volts DC and generates an output of from between 350
mA to 1000 mA at 3 to 18 volts DC whereby the LED’s generate a luminous flux of from
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about 160 to 230 Im at 700 mA and 250 to 320 Im at 1000 mA. The circuit board 16 is
provided with wire clip connectors 29 at opposed ends thereof for interconnecting the
wiring of circuit boards when disposed on an end-to-end series relationship and to
connect to the supply leads 44 as shown in Figure 10. Also, the circuit board 16 may
be of different shape such as rectangular or square shape and mounted in a heat
dissipating support member having a cavity or mounting surface of complementary
shape while providing substantially the same ratio of heat transmitting surface of the
circuit board to the mass of the support member.

The LED’s 18 are selected to function in an environment temperature of
about 25°C while generating this high juminous flux and providing a life cycle of about
100,000 hours. This result is achieved by the construction of a very small circuit board
which in the embodiment illustrated in Figure 2 has a width of about % inch and wherein
the diameter of the heat dissipating support member 11 is about 3/8 inch. Therefore,
this miniature luminaire may be defined as an “ultra” miniature luminaire.

As shown in Figure 8, the heat dissipating support member 11’ is
hereinshown as an aluminum extrusion of U-shaped cross-section having opposed
parallef side walls 30 and 30" which constitutes reflectors above the flat bottom wall 31.
The circuit board 16 is received within the rectangular channel 32 and retained therein
by clamping protrusions 33 positioning the Arlon bottom wall 23 against the flat bottom
face 34 of the heat dissipating support member 11’. Figure 9 shows a different
configuration of the heat dissipating support member 11” wherein the circuit board 16 is
retained by the retention spring clips 23. The support member 11” is provided with
opposed retention ridges 35 to place the retention clips 25 in retention engagement
against the circuit board 16. As shown, the cross-section of the heat dissipating
support member 11 is slightly different than the extrusion as shown in Figure 1 but the
ratio of the mass of this support member provides adequate dissipation to provide the
long life of the LED’s. As also shown in Figure 9, the open end 15 may be made
narrower by converging the outer free ends of the side walls 36 and 36’ closer to one
another. The circuit board is slid into the channel from the end of the extrusion.

Figure 10 shows one application of the miniature luminaire assembly 10
of the present invention. As hereinshown, the heat dissipating support member 11 is
retained between end brackets 40 which are rotating brackets mounted on a support
41. The supports 41 are each secured to a vertical hollow post 42 mounted on a
display base 43 and through one of which the wiring 44 of the power supply extends
into the post 42 and then connects to the circuit board by a flexibie connection. The
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end brackets 50 are supported on a rotating support 45 to permit the axial rotation of
the extrusion and the channel open end 15 to adjust the direction of the light beam 46.

It is within the ambit of the present invention to cover any obvious
modifications of the preferred embodiment described herein provided such
modifications fall within the scope of the appended claims. For example, the heat
dissipating support members 11, 11° or 11" may be constructed of other heat
conductive materials capable of good heat conductivity and dissipation. As well, the
miniature luminaire assembly may be mounted for different applications such as in
aircrafts where a small power supply is all that would be required to drive the luminaire
while providing a high luminous flux in a small space and requiring very little
maintenance as compared to existing lighting systems. The applications of such
miniature liminaires are thus unlimited. Being of such small size, as herein described,
these miniature luminaires can be easily concealed in very small spaces.
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CLAIMS,

1. A miniature luminaire assembly comprising a heat dissipating support
member fabricated, at least in part, from a heat conductive material, a printed circuit
board having electronic circuit components including one or more light emitting diodes
(LED's) supported on a top surface of said circuit board, said circuit board having a
bottom surface being formed of a thermally conductive and electrically insulating
material, said bottom surface being secured against a support surface of said heat
dissipating support member by retention means, the ratio of said bottom surface to the
mass of said heat conductive material of said support member providing for said LED's
to generate a high luminous flux of from about 160 to 230 Im (lumens) at 700 mA
current supply and from about 250 to 320 Im (lumens) at 1000 mA current supply.

2. A miniature luminaire assembly as claimed in claim 1 wherein there is
further provided light beam reflector means.

3. A miniature luminaire assembly as claimed in claim 2 wherein said light
beam reflector means are integrally formed with said heat dissipating support member.

4, A miniature luminaire assembly as claimed in claim 1 wherein the
support member has an elongated channel formed therealong; said channel defining
opposed side walls, a bottom wall and an open end for access to said channel; said
printed circuit board being an elongated board secured in said channel with said bottom
surface thereof being in flush contact with said bottom wall for the dissipation of heat
into said support member, and wherein said opposed side walls protrude above said
circuit board to form a light beam reflector.

5. A miniature luminaire assembly as claimed in claim 4 wherein an outer
surface of said support member is an arcuate outer surface.

6. A miniature luminaire assembly as claimed in claim 1 wherein said LED’s
are selected to function in an environment temperature of about 25°C and capable of
generating said minimum luminous flux, said LED’s having a life cycle of about 100,000
hours.
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7. A miniature luminaire assembly as claimed in claim 1 wherein said
electronic circuit components are supplied through a current controller circuit, said
current controller being an electronic control circuit having a supply of 24 Vdc at an
input thereof and generating an output current of between 350 mA to 1000 mA at 3-18
Vdc.

8. A miniature luminaire assembly as claimed in claim 1 wherein said heat
conductive material is aluminum, said support member being an aluminum extruded
member.

9. A miniature luminaire assembly as claimed in claim 1 wherein said
printed circuit is comprised of at least two wafers having electrically conductive material
thereon, said wafers being electrically insulated from one another by said thermally
conductive and electrically insulating material, said bottom surface is comprised by a
sheet of Arlon (registered trademark) or the like material.

10. A miniature luminaire assembly as claimed in claim 1 wherein said
retention means is a heat conductive adhesive.

1. A miniature luminaire assembly as claimed in claim 1 wherein said
retention means is a retention clip securing said circuit board to said heat dissipating
support member with said bottom surface in flush contact with a flat conductive surface
of said support member.

12. A miniature luminaire assembly as claimed in claim 4 wherein said
printed circuit board has a width of about % inch, said support member having an
arcuate outer surface with a diameter of about 3/8 inch.
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CLAIMS,

1. A miniature luminaire assembly comprising a heat dissipating solid mass
support member fabricated from a heat conductive material, a printed circuit board
having electronic circuit components including one or more light emitting diodes (LED's)
supported on a top surface of said circuit board, said circuit board having a flat bottom
surface being formed of a thermally conductive and electrically insulating material, said
bottom surface being secured against a flat support surface of said heat dissipaﬁng
support member by retention means, the ratio of said boftom surface area to the mass
of said heat conductive material of said support member providing for said LED's to
generate a high luminous flux of from about 160 to 230 Im (lumens) at 700 mA current
supply and from about 250 to 320 Im (lumens) at 1000 mA current supply, said LED's
being selected to function in an environment temperature of about 25°C and capable of
generating said high luminous flux, said ratio of said bottom surface area to the mass of
said support member providing for said LED's to have a life cycle of at least 100,000
hours.

2. A miniature luminaire assembly as claimed in claim 1 wherein there is
further provided light beam reflector means.

3. A miniature luminaire assembly as claimed in claim 2 wherein said light
beam reflector means are integrally formed with said heat dissipating support member.

4. A miniature luminaire assembly as claimed in claim 1 wherein the’
support member has an elongated channel formed therealong; said channel defining
opposed side walls, a bottom wall and an open end for access to said channel; said
printed circuit board being an elongated board secured in said channel with said bottom
surface thereof being in flush contact with said bottom wall for the dissipation of heat
into said support member, and wherein said opposed side walls protrude above said
circuit board to form a light beam reflector.

5. A miniature luminaire assembly as claimed in claim 4 wherein an outer
surface of said support member is an arcuate outer surface.

8
AMENDED SHEET (ARTICLE 19)
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6. A miniature luminaire assembly as claimed in claim 1 wherein said
electronic circuit components are supplied through a current controller circuit, said
current controller being an electronic control circuit having a supply of 24 Vdc at an
input thereof and generating an output current of between 350 mA to 1000 mA at 3-18
Vdc.

7. A miniature luminaire assembly as claimed in claim 1 wherein said heat
conductive material is aluminum, said support member being an aluminum extruded
member.

8. A miniature luminaire assembly as claimed in claim 1 wherein said

printed circuit is comprised of at least two wafers having electrically conductive material
thereon, said wafers being electrically insulated from one another by said thermally
conductive and electrically insulating material, said bottom surface is comprised by a
sheet of Arlon (registered trademark).

9. A miniature luminaire assembly as claimed in claim 1 wherein said
retention means is a heat conductive adhesive.

10. A miniature luminaire assembly as claimed in claim 1 wherein said
retention means is a retention clip securing said circuit board to said heat dissipating
support member with said bottom surface in flush contact with a flat conductive surface
of said support member.

19, A miniature luminaire assembly as claimed in claim 4 wherein said
printed circuit board has a width of about 0.635 cm, said support member having an
arcuate outer surface with a diameter of about 0.95 cm.

9
AMENDED SHEET (ARTICLE 19)
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