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i) (57) Abstract: A multidirectional light emitting diode unit (10, 10, 10") includes alight emitting diode chip (20, 20, 20") configured

& to emit light from at least one side of the chip when powered. An at least translucent casing (12, 12’, 12") extends from at least the

& one side of the light emitting diode chip. A distal end (121, 121°, 121 ") of the casing has at least two protrusions (12a, 12b, 12a’, 12b’,

&N 1207 122", 12b", 12¢", 12d"). Each protrusion has a substantially flat distal end surface facing outwardly away from the light emitting

O diode chip and inwardly toward a centerline of a cylindrical sidewall (122, 122°, 122") to form a recess between the protrusions within
the distal end of the casing. Light from the light emitting diode chip is internally reflected by the sidewall and directed outwardly
from the casing through the flat surfaces along output directions normal thereto.
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TITLE OF THE INVENTION
{0001} Multidirectional Light Emitting Diode Unit

BACKGROUND OF THE INVENTION
[0002] This invention generally relates to light emitting diodes and, more particularly, to

light emitting diode units which produce beams of light that extend in multiple output-
directions. |

[0003] Light emittihg diodes (LEDs) are generally well-known and are used in various
applications, including message displays, such as public information signs; status indicators,
such as on/off lights; traffic signals; bicycle lighting; flashlights; backlights for liquid crystal
displays (LCDs); signaling/emergency beacons and strobes; infrared remote controllers;
sensors; and LED printers. LEDs typically have a cylindrical casing having a dome-shaped top,
which emit light upwardly in a single direction, generally along a longitudinal central axis of
the casing. Although such a field of illumination is approbriate in many instances, some
applications would be better served if a LED was used that was capable of emitting light in
multiple directions. Therefore, for such applications, it would be desirable to have a LED

capable of emitting light therefrom in multiple output directions.

BRIEF SUMMARY OF THE INVENTION
[0004] Briefly stated, the present invention is a multidirectional light emitting diode unit
comprising a light emitting diode chip configured to emit light from at least one side of the chip
when powered. An at least translucent casing extends from at least the one side of the light
emitting diode chip. The casing has a distal end opposite and most remote from the one side of
the light emitting diode chip and a substantially cylindrical sidewall extending up to the distal
end. The distal end of the casing has at least two protrusions. Each protrusion has a
substantially flat distal end surface facing outwardly away from the light emitting diode chip
and inwardly toward a centerline of the cylindrical sidewall to form a recess between the
protrusions within the distal end of the casing. Light from the light emitting diode chip is
internally reflected by the sidewall and directed outwardly from the casing\through the flat

surfaces along output directions normal thereto.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0005] The foregoing summary, as well as the following detailed description of the

preferred embodiments of the invention, will be better understood when read in conjunction
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with the appended drawings. For the purpdse of illustrating the invention, there is shown in the
drawings embodiments which are presently preferred. It should be understood, however, that
the invention is not limited to the precise arrangements and instrumentalities shown.

[0006] In the drawings:

[0007] Fig. lais atop plan view of a multidirectional light emitting diode unit in
accordance with a first embodiment of the present invention;

[0008] Fig. 1b is a side elevational view of the diode unit of Fig. 1a;

[0009]  Fig. lcis a front elevational view of the diode unit of Fig. 1a;

[0010] Fig. 2 is a top perspective view of the diode unit of Fig. 1a;

[0011] Fig. 3 is a chart depicting luminous intensity of the diode unit of Fig. 1a;

[0012] Fig. 4 is a perspective view of a multidirectional light emitting diode unit in
accordance with a second embodiment of the present invention; and

[0013] Fig. 5 is a perspective view of a multidirectional light emitting diode unit in

accordance with a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0014] Certain terminology is used in the following description for convenience only and is
not limiting. The words “right”, “left”, “upper” and “lower” designate directions in the
drawings to which reference is made. The terminology includes the words above specifically
mentioned, derivatives thereof, and words of similar import.
[0015] Referring to the drawings in detail, wherein like numerals indicate like elements
throughout, there are shown in Figs. 1-3 and 5 a preferred embodiment of a multidirectional
light emitting diode unit, indicated generally at 10, in accordance with the present invention.
Referring to Figs. 1a, 1b, 1c, and 2, a first embodiment of the diode unit 10 comprises a light
emitting diode chip 20 having an at least translucent plastic light tube or casing 12 extending
from at least one side of the light emitting diode chip 20. Preferably, the casing 12 completely
surrounds the light emitting diode chip 20. The casing 12 is preferably transparent and is
preferably made of epoxy, although it is within the spirit and scope of the present invention that
the casing 12 be made of another translucent or transparent material.
[0016] The shape of the casing 12 of the first embodiment of the present invention is
essentially a generally cylindrical shape. The casing 12 has a distal end 121, which is a top end
in the figures, most remote from the light emitting diode chip 20 and a substantially cylindrical
sidewall 122 extending up to the distal end 121. The distal end 121 of the casing 12 has first

2
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and second protrusions 12a, 12b. Each of the first and second protrusions 12a, 12b preferably
has a substantially flat distal end surface facing outwardly/upwardly away from the light
emitting diode chip 20 and inwardly toward a centerline of the cylindrical sidewall 122 to form
a recess between the protrusions 12a, 12b within the distal end 121 of the casing 12.

[0017] Preferably, a V-shaped notch is formed in the distal end 121 of the casing 12
between the first and second protrusions 12a, 12b (see specifically Figs. 1c and 2). In order to
ensure proper operation of the diode unit 10, it is preferable that the casing 12 be molded to
such a shape and not cut or cut and p(;lished to that shape. The flat surfaces of the first and
second protrusions 12a, 12b preferably have an angle of about ninety degrees therebetween.
Although it is preferred that the flat surfaces of the protrusions 12a, 12b be about ninety degrees
apart, it is within the spirit and scope of the present invention that the surfaces oriented at a
different angle as long as the diode unit 10 is able to function in the manner described below.
[0018] The light emitting diode chip 20 is configured to emit light from at least one side
thereof when powered. The chip 20 is powered by any conventional power source (not shown),
such as a battery or other equivalent power source, connected across negative and positive leads
14, 16. The negative lead 14 is identified as being the shorter of the two leads and is located
proximate a flat region 120 of the casing 12. The leads 14, 16 are preferably flat, conductive
elongated pieces of metal which extend from either side of the chip 20 through the bottom of
the casing 12. The positive lead 16 extends from the p region (not shown) of the chip 20 and
the negative lead 14 extends from the n region (not shown) of the chip 20. Connecting power
across the leads 14, 16 causes the chip 20 to emit light.

[0019] The light emitting diode chip 20 is a semiconductor chip, the structure of which is
generally known in the industry. The light emitting diode chip 20 is preferably disposed
proximate a proximal end 123 of the casing 12, which is opposite and most remote from the
distal end 121. Preferably, a reflector 18 is disposed proximate to a remaining side of the light
emitting diode chip 20, facing away from the one side of the light emitting diode chip 20 and
away from the distal end 121 of the casing 12. The reflector 18 is preferably formed from a
highly reflective piece of metal, which is positioned to amplify and reflect light emitted from
the light emitting diode chip 20 upwardly toward the distal end 121 of the casing 12.

[0020] Referring now to Fig. 3, the geometry of the casing 12 causes light emitted by the
light emitting diode chip 20 to be internally reflected by the sidewall 122 and directed

outwardly from the casing 12 through the flat surfaces of the first and second protrusions 12a,
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12b along output directions, which are generally normal to the flat surfaces of the protrusions
12a, 12b. The output directions of light emitted from the diode unit 10 can be seen to radiate
outwardly from the distal end 121 of the casing 12 in two patches of heightened luminous
intensity corresponding with and normal to the flat surfaces of the protrusions 12a, 12b, so as to
form a light pattern from the distal end 121 of the casing 12 that is substantially V-shaped. In
this way, it is possible to produce light radiating in multiple output directions and multiple
angles from a single diode unit 10.

[0021]  Referring to Fig. 4, a diode unit 10', corresponding to a second embodiment of the
present invention, can be seen. The diode unit 10’ is essentially similar to the diode unit 10 of
the first embodiment with the exception of the shape of the casing 12'. The shape of the casing
12' is essentially a cylinder having an inverted triangular pyramid recess in a distal end 121/,
thereby forming first, second, and third protrusions 12a’, 12b’, 12¢'. Each protrusion 12a’, 12b’,
12¢' has a flat upwardly and inwardly facing surface corresponding to one of the faces of the
inverted triangular pyramid recess. Preferably, the flat surfaces of the protrusions 12a’, 12b’,
12¢' are oriented at siity degrees to each other, although it is within the spirit and scope of the
present invention that the flat surfaces be at any orientation with respect to each other. The
diode 10’ works in essentially the same manner as the diode 10 of the first embodiment except
that light is now emitted in three output directions corresponding to and normal to the flat

surfaces of the protrusions 12a’, 12b', 12¢'.

[0022] Referring to Fig. 5, a diode unit 10", corresponding to a third embodiment of the

present invention, can be seen. The unit 10" is essentially similar to the diode 10 of the first
embodiment with the exception of the shape of a casing 12". The shape of the casing 12" is
essentially a cylinder having an inverted square pyramid recess in a distal end 121", thereby
forming first, second, third, and fourth protrusions 12a", 12b", 12¢", 12d". Each protrusion
12a", 12b", 12¢", 12d" has a flat upwardly and inwardly facing surface, the flat surfaces being
oriented at nihety degrees to each other. The diode 10" works in essentially the same manner as
the diode 10 of the first embodiment except that light is now emitted in four output directions
corresponding to and normal to the flat surfaces of the protrusions 12a”, 12b”, 12¢", 12d".
[0023] In this way, the light emitting diode units 10, 10", 10" of the present invention can be
used to direct light in multiple directions from the distal ends 121, 121', 121" thereof without

being required to use multiple light emitting diode units.
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[0024] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,

but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.
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CLAIMS

I claim:

1. A multidirectional light emitting diode unit (10, 10’, 10"), comprising:

a light emitting diode chip (20, 20', 20") configured to emit light from at least
one side of the chip when powered; and

an at least translucent casing (12, 12/, 12") extending from at least the one side
of the light emitting diode chip, the casing having a distal end (121, 121", 121") opposite and
most remote from the one side of the light emitting diode chip and a substantially cylindrical
sidewall (122, 122/, 122") extending up to the distal end, the distal end of the casing having at
least two protrusions (12a, 12b, 12a’, 12b’, 12¢', 12a", 12b", 12¢", 12d"), each protrusion having
a substantially flat distal end surface facing outwardly away from the light emitting diode chip
and inwardly toward a centerline of the cylindrical sidewall to form a recess between the
protrusions within the distal end of the casing, wherein light from the light emitting diode chip
is internally reflected by the sidewall and directed outwardly from the casing through the flat

surfaces along output directions normal thereto.

2. The multidirectional light emitting diode unit of claim 1, wherein the casing is
{ransparent.
3. The multidirectional light emitting diode unit of claim 1, wherein the casing

includes two protrusions (12a, 12b) forming a V-shaped notch therebetween so as to produce a
light pattern from the distal end of the casing that is substantially V-shaped.

4. The multidirectional light emitting diode unit of claim 1, wherein the casing
includes three protrusions (12a’, 12b', 12¢") forming a recess therebetween in the shape of an
inverted triangular pyramid.

5. The multidirectional light emitting diode unit of claim 1, wherein the casing
includes four protrusions (12a", 12b", 12¢", 12d") forming a recess therebetween in the shape
of an inverted square pyramid.

6. The multidirectional light emitting diode unit of claim 1, further comprising a
reflector (18, 18", 18") disposed proximate to a remaining side of the light emitting diode chip,
facing away from the one side of the light emitting diode chip and away from the distal end of
the casing, the reflector positioned to reflect light emitted from the light emitting diode chip

toward the distal end of the casing.
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7. The multidirectional light emitting diode unit of claim 1, wherein the chip is

disposed proximate a proximal end (123, 123", 123") of the casing opposite the distal end.
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