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(54) Stackable led modules

(57) A solid-state lighting system (10) has a carrier
(12 or 12a) having at least two electrically conductive
traces (14, 16) thereon; and at least one module (18)
carrying at least one solid-state light source (20) mount-
ed with the carrier. The module (18) has electrical con-
ductors (22, 24) in contact with the electrically conduc-
tive traces(14, 16) on the carrier. The carrier (12 or 12a)

is elongated and the at least one module (18) has a hor-
izontal aperture (26) therethrough with the electrical
conductors (22, 24) extending at least into the aperture.
The module (18) is slidably mounted upon the carrier
(12 or 12a) with the carrier penetrating the horizontal
aperture (26) and the electrical conductors(22, 24) in en-
gagement with the electrical traces (14, 16).
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Description

TECHNICAL FIELD

[0001] This invention relates to solid-state light sourc-
es and more particularly solid-state lighting systems.
Still more particularly it relates to solid-state lighting sys-
tems including a carrier on which multiple modules can
be placed, allowing light sources of variable length to be
constructed with ease.

BACKGROUND ART

[0002] Solid-state lighting devices, such as light emit-
ting diodes (hereafter, LEDs) provide many advantages
over conventional filamented or arc discharge light
sources, among these being long life, relatively cool op-
eration and a degree of ruggendness not available in,
for example, filamented lamps. In the desire to stand-
ardize LED systems most approaches have tried to sim-
ulate traditional concepts similar to incandescent lamps
or arc discharge sources such as by putting the LED into
circular or elliptical reflectors. This approach limits the
design flexibility to a central source in a reflector and
limits the size of the source and of the reflector. Other
approaches, such as that shown in U.S. Patent No.
5,672,000 have applied a modular technique; however,
these attempts have employed multi-part modules
which have a tendency to separate during use.

DISCLOSURE OF INVENTION

[0003] It is, therefore, an object of the invention to ob-
viate the disadvantages of the prior art.
[0004] It is another object of the invention to enhance
the use of solid-state light sources.
[0005] Still another object of the invention is the pro-
vision of a solid-state lighting system that is stackable,
composed of a minimal number of pieces and conven-
iently manufacturable in variable lengths.
[0006] These objects are accomplished, in one as-
pect of the invention, by the provision of a solid-state
lighting system that comprises a carrier having at least
two electrically conductive traces thereon and at least
one module carrying at least one solid-state light source
mounted with the carrier. The module has electrical con-
ductors in contact with the electrically conductive traces
on the carrier.
[0007] In a preferred embodiment, the carrier is elon-
gated and the at least one module has an aperture
therethrough with the electrical conductors extending at
least into the aperture. The module is slidably mounted
upon the carrier with the carrier penetrating the aperture
and the electrical conductors in engagement with the
electrical traces.
[0008] This lighting system has few parts and the sin-
gle piece construction of the module insures a perma-
nent placement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a perspective view of a module;
[0010] Fig. 2 is a perspective view of a module without
its accompanying circuitry;
[0011] Fig. 3 is a plan view of a flexible printed circuit
board useable with the invention;
[0012] Fig. 4 is a view similar to Fig. 3 but with solid-
state light sources positioned thereon;
[0013] Fig. 5 is a perspective view of an embodiment
of a carrier that can be used with the invention;
[0014] Fig. 6 is a perspective view of another embod-
iment of a carrier; and
[0015] Fig. 7 is a perspective view of a solid-state
lighting system.

BEST MODE FOR CARRYING OUT THE INVENTION

[0016] For a better understanding of the present in-
vention, together with other and further objects, advan-
tages and capabilities thereof, reference is made to the
following disclosure and appended claims in conjunc-
tion with the above-described drawings.
[0017] Referring now to the drawings with greater par-
ticularity, there is shown in Fig. 1 a module 18 for a solid-
state lighting system 10 (see Fig. 7) that comprises a
body 70 with an aperture 26 therethrough and a planar
surface 28 on the body 70 that carries a printed circuit
board 60 having electrical conductors 22, 24 thereon.
The electrical conductors 22, 24 extend into the aperture
26. Module 18 has two sides, 30 and 32 that depend
from planar surface 28 at an angle of less than 90°. Fig.
2 is a perspective view of a module without its accom-
panying circuitry. Module 18, may also be U shaped with
frictional or snap inplace features on the inside of the
arms of the U or the bar 42 so that module 18 may be
clipped onto the bar 42.
[0018] The printed circuit board 60, which is flexible,
is shown more clearly in Figs. 3 and 4, and in this pre-
ferred embodiment is substantially T-shaped having
projecting ends 62, 64 with a centrally located stem 66.
A light source 20, which can be a light emitting diode
(LED) is operatively affixed at each of the ends 62, 64
and a resistor 100 can be added if necessary. In a pre-
ferred embodiment, light sources 20 and the resistor
100 are affixed to the printed circuit board 60 while it is
planar so that currently available pick and place ma-
chines can be used in the assembly. The board 60 is
then affixed to the body 70 of module 18 by thermally
conductive glue or adhesive tape and, as applied, has
a first portion 29 adhered to planar surface 28 and sec-
ond portions 34, 36 attached respectively to sides 30,
32. The stem 66 is bent around the edge of the module
18 so that the terminals of the electrical conductors 22,
24 extend into the aperture 26 as shown in Fig. 1.
[0019] Referring now to Figs. 5 and 6, there is shown
a carrier 12 comprising an elongated bar 42 formed from
a thermally conductive material, for example, extruded
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aluminum. The carrier 12 can be hollow as shown in Fig.
3 or solid as shown at 12a in Fig. 6. Other materials can
be employed so long as they meet the necessary ther-
mal conductivity requirements of the light sources.
[0020] Whichever carrier 12, 12a is used, a surface is
provided with electrically conductive traces 14 and 16
thereon insulated from the carrier by insulator 50.
[0021] The solid-state lighting system 10 is shown in
Fig. 7. To complete the system 10 modules 18 are slid
upon carrier 12a, in any desired number, so that the ter-
minal ends of electrical conductors 22, 24 that extend
within the aperture 26 are in electrical contact with the
traces 14 and 16 fixed upon the carrier 12a. This system
allows for the construction of solid-state light sources of
virtually any length. The carriers 12 or 12a can be
formed in any length and cut to the desired size when
the system is assembled.
[0022] The construction of the modules 18 with a sin-
gle-piece body greatly reduces the number of parts nec-
essary and provides greater assurance of long term use
without the possibility of electrical contact separation.
The system is rugged and the use of flexible printed cir-
cuit boards reduces the need for soldering and addition-
al wires.
[0023] While there have been shown and described
what are at present considered to be the preferred em-
bodiments of the invention, it will be apparent to those
skilled in the art that various changes and modification
can be made herein without departing from the scope
of the invention as defined by the appended claims.

Claims

1. A solid-state lighting system comprising:

a carrier having at least two electrically conduc-
tive traces thereon; and
at least one module carrying at least one solid-
state light source mounted with said carrier,
said module having electrical conductors in
contact with said electrically conductive traces
on said carrier.

2. The solid-state lighting system of Claim 1 wherein
said carrier is elongated and said at least one mod-
ule has a horizontal aperture therethrough with said
electrical conductors extending at least into said ap-
erture; said module being slidably mounted upon
said carrier with said carrier penetrating said hori-
zontal aperture and said electrical conductors in en-
gagement with said electrical traces.

3. The solid-state lighting system of Claim 2 wherein
said module has a planar surface on which a portion
of said electrical conductors are positioned.

4. The solid-state lighting system of Claim 3 wherein

said module has two sides depending from said pla-
nar surface at an angle less than 90°.

5. The solid-state lighting system of Claim 4 wherein
said two sides carry a second portion of said elec-
trical conductors.

6. The solid-state lighting system of Claim 5 wherein
each of said second portions of said electrical con-
ductors carries a solid-state light source.

7. A carrier for a solid-state lighting system, said car-
rier comprising an elongated bar of thermally con-
ductive material having at least two electrically con-
ductive traces thereon.

8. The carrier Claim 8 wherein said thermally conduc-
tive material is aluminum and said at least two elec-
trically conductive traces are electrically insulated
therefrom..

9. The carrier of Claim 8 wherein said bar is hollow.

10. A flexible printed circuit board for a solid-state light-
ing system, said circuit board being substantially T-
shaped with projecting ends and a substantially
centrally-located stem, and having an LED opera-
tively fixed at each of said projecting ends.

11. A module for a solid-state lighting comprising:

a body with an aperture therethrough;

a planar surface on said body carrying a printed
circuit board having electrically conductive con-
ductors thereon, said electrically conductors
extending at least into said aperture.
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