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LIGHT APPARATUS WITH ENLIGHTENED
PATTERN

TECHNICAL FIELD

[0001] The present invention 1s related to a light apparatus
and more particularly related to a light apparatus with an
enlightened pattern.

BACKGROUND

[0002] From the time Edison invented the first Tungsten
filament light bulb, light devices are quickly wide spread 1n
human life. In recent years, due to semiconductor technol-
ogy development, LED technologies bring a new page of the
luminous industry.

[0003] Even so, people still want more features to be
provided by luminous devices, though it has been a crowded
art. While so many light devices are used 1n the world, any
minor advancement may bring tremendous effect in human
life.

[0004] Today, not only luminous efficacy 1s an important
goal to seek, decoration purposes are also important. Some-
time, designers want to use the most advanced LED tech-
nology to replace traditional beautiful Tungsten bulb but it
seems there 1s much to do with a low cost solution.
[0005] Therefore, 1t would bring great benefit, 1f a deco-
rative light effect may be achieved while cost factor 1s still
considered.

SUMMARY OF INVENTION

[0006] According to an embodiment of the present inven-
tion, a light apparatus has a driver circuit, a LED plate, an
optical light gmide, a connector and a bulb shell. In an
example, the light apparatus 1s a light bulb with a cap for
storing the driver circuit and for installing into a standard
Edison socket.

[0007] The dniver circuit converts an external power
source to a driving current. The LED plate 1s connected to
the driver circuit and has a first LED module for emitting a
first light with the driving current. Please be noted that the
term ‘plate’ does not need to a flat board with a surface. For
example, a surrounding belt for mounting a plurality of LED
modules may also be regarded as a ‘LED plate’ mentioned
in this application. The ‘plate’ does not need to be limited to
one board. Multiple units may be referred as a ‘plate’ in this
application, too.

[0008] The optical light guide has a bottom end facing to
the first LED module for receiving the first light and has a
top end forming an enlightened pattern where the first light
escaped from the top end of the optical light guide. For
example, the optical light guide 1s transparent like using
transparent PMMA matenal or PC material and the top end
forms a curved edge for light to escape and to form the
enlightened pattern, e.g. a Tungsten filament.

[0009] The connector 1s used for fixing the LED plate to
the optical light guide for aligning the first LED module to
emit the first light into the bottom end and for transmitting
heat of the LED plate to the optical light guide. The
connector may be a ring with screw structures so as to match
to the bulb shell, the optical light gmide and the LED plate.
The connector may be a part of a cap of a light bulb. The
connector may be a part of the bulb shell. The connector may
be any part for directly or indirectly connecting the optical
light guide and the LED plate.

Oct. 17,2019

[0010] The bulb shell covers the optical light guide. The
surface of the bulb shell may be mixed or coated with certain

material for optimizing light output effect.

[0011] In some embodiments, the optical light guide 1s a
tube structure.
[0012] Furthermore, in some embodiments, the top end of

the tube structure has a plurality of protruding structures, a
surtace of the plurality of protruding structures forming the
enlightened pattern.

[0013] In some embodiments, the LED plate further has a
second LED module not directly emitting a second light into
the optical light guide for emitting the second light as a
luminous source.

[0014] In some other embodiments, the optical light guide
1s a plate with two fork patterns extended from the bottom
end of the optical light guide to the top end of the optical
light guide and the enlightened pattern appears like a Tung-
sten filament supported by the two fork patterns to simulate
a Tungsten light bulb.

[0015] Furthermore, the two fork patterns may be made by
coloring paints on the optical guide. The two fork patterns
may be made by placing two metal strips. In such design,
when the LED module emits the first light into the optical
light guide, the enlightened pattern seems like a Tungsten
filament supported by two metal strips, which provides a
vivid replacement of traditional Tungsten filament bulb and
particularly helpful for designing attractive light devices.
[0016] In some embodiments, the optical light guide is
composed of multiple components to form a three-dimen-
sional extended structure. For example, two or more units of
plastic units may be made separately and assembled to form
a three-dimension structure expanding in the bulb shell to
provide a complicated three-dimension enlightened pattern.
[0017] In some embodiments, a lateral side of the optical
light guide has grooves providing a part of the first light to
escape. In other words, not only the top end of the optical
light guide may provide enlightened pattern, the lateral side
of the optical light guide may provide one or more other
enlightened patterns, too.

[0018] In some embodiments, the groove near the top end
of the optical light guide has different dimension as the
groove near the bottom end so as to make escaped light
strengths similar to each other. As the first light passing in
the optical light guide, 1ts strength gets weaker and weaker.
Therefore, to make enlightened patterns more evenly, the
groove near the bottom end of the optical light guide may
have different processing, e.g. escaping less ratio of light, as
the groove near the top end of the optical light guide.
[0019] In some embodiments, the optical light guide 1s
made of Polymethyl Methacrylate (PMMA) material and the
top end of the optical light guide 1s made by polished cutting.
In other words, the polished cutting may be applied on
surface of the optical light guide to form grooves, lens, or
other optical structures for light to escape i1n different
manners.

[0020] In some embodiments, the optical light guide is
mixed with a coloring material for depressing a part of
predetermined spectrum to adjust the color of the enlight-
ened pattern. Its principle 1s like sun glasses. By using
certain coloring into a transparent plastic material, certain
parts of frequency may be depressed or blocked to change
output color and output light characteristic.

[0021] In some embodiments, a fluorescent layer 1s
applied on the optical light guide to change spectrum
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composition of the enlightened pattern. As known 1n the art
of LED technologies, by applying suitable fluorescent layer
for LED light to pass through, the LED light may be
converted to another spectrum, e.g. from blue LED light to
red or green light by using different fluorescent material. The
fluorescent material may be mixed or applied in different
places of the optical light guide. For example, the fluores-
cent material may be applied on the bottom end, the top end,
or middle part of the optical light guide for adjusting output
light and enlightened pattern characteristic.

[0022] In some embodiments, the optical light guide com-
prises multiple components having bending parts to form a
three-dimension structure. For example, the optical light
guide may have two arms extending from the LED plate and
the arms are bent for an angle near the top end of the arm.
In such arrangement, when the enlightened pattern 1s at the
top end of the optical light guide, the enlightened pattern 1s
an extended three-dimension shape with a size larger than
the bottom distance of the two arms. Three or more com-
ponents may be adjusted to design various combination and
variations of enlightened patterns.

[0023] In some embodiments, the LED plate has a second
LED module for not directly emitting a second light into the
optical light guide and for emitting the second light as a
luminous source.

[0024] Furthermore, the second LED module and the first
LED module are controlled by the driver circuit indepen-
dently to provide multiple operation combination of the first
LED module and the second LED module. For example, 1n
the night bed time, the second LED module 1s turned while
the first LED module 1s turned on to provide a night light.
In other time, the first LED and the second LED may be both
turned on to provide a stronger luminous eflect.

[0025] In addition to having only one enlightened pattern,
in some embodiments, a third LED module may be provided
and may be operated independently from the first LED
module. In other words, users may change different enlight-
ened patterns i the same light bulb. More interesting
applications maybe derived based on this spirit and direc-
tion.

[0026] In some embodiments, the bottom end of the opti-
cal light guide has concave lens for distributing the first light
evenly 1nto the optical light guide.

[0027] Alternatively, in some other embodiments, the bot-
tom end of the optical light guide has a convex lens for
condensing the first light as a light beam 1nto the optical light
guide. The two different approaches may be used in different
light device requirements.

[0028] In some embodiments, the optical light guide is
made of Polycarbonate (PC) material and the enlightened
pattern 1s formed with a laser light.

[0029] In some embodiments, the bulb shell has a thick-
ness and the LED module emits a part of light transmitted in
the bulb shell forming a second enlightened pattern.

BRIEF DESCRIPTION OF DRAWINGS

[0030] FIG. 1 1s an exploded diagram of component in a
light apparatus embodiment.

[0031] FIG. 2 1s a side view of the embodiment 1n FIG. 1.
[0032] FIG. 3 1s cross-sectional view of the embodiment
in FIG. 2.

[0033] FIG. 4 illustrate examples of multiple bulb shells

types that may be used to implement the invention.
[0034] FIG. 5 illustrates an optical light guide example.
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[0035] FIG. 6 illustrates another optical light guide
example.
[0036] FIG. 7 1illustrates relation of LED modules and

optical light guide parts.

[0037] FIG. 8 illustrates another way to simulate a Tung-
sten light bulb.
[0038] FIG. 9 illustrates another embodiment of the pres-

ent 1nvention.

DETAILED DESCRIPTION

[0039] Please reter to FIG. 1, FIG. 2 and FIG. 3. FIG. 1 1s
an exploded diagram of component in a light apparatus
embodiment. FIG. 2 1s a side view of the embodiment 1n
FIG. 1. FIG. 3 1s cross-sectional view of the embodiment 1n
FIG. 2. The same reference numerals in FIG. 1, FIG. 2 and
FIG. 3 refer to the same component.

[0040] Inthe embodiment of FIG. 1, FIG. 2 and FIG. 3, the
light apparatus includes a bulb shell 10, an optical light
guide 11, a connector 12, a LED plate 13, a cap 14 and a cap
terminal 141. The cap 14 and the cap terminal 141 provides
two electrodes connecting to a traditional Edison socket for
rece1ving external power of 110V or 220V.

[0041] A driver circuit (not shown) contains circuits for
converting the external power to a driving current supplying
the LED modules mounted on the LED plate 13 to emut light.
Some LED modules emit a first light into the optical light
guide. The first light firstly enters the bottom end 113 of the
optical light guide 11, then travels 1n the optical light guide
11 and then escapes from the top end 111 to form an
enlightened pattern. In this example, the top end 111 of the
optical light guide 11 has multiple protruding structures 111
and the enlightened pattern 1s a beautiful crown shape.
[0042] In this example, as 1llustrated in FIG. 3, the optical
light guide 1s a tube with a hollow spacing 1112 n the middle
of the tube. Some LED modules 131 on the LED plate 13 do
not emit light directly mto the optical light gmide 11 and
emits light as a luminous source. In other words, some LED
modules 132 are used for creating the enlightened pattern
while some other LED modules 131 may be used for
providing luminous eflect.

[0043] FIG. 2 shows a cross-sectional points A-A and FIG.
3 shows the associated cross-sectional view of this embodi-
ment.

[0044] FIG. 4 illustrate examples of multiple bulb shells
types that may be used to implement the invention. In
addition to the bulb shell type 1n FIG. 1, FIG. 2 and FIG. 3,
various bulb shells as 1llustrated in FIG. 4 may be used in the
present mnvention. One or two alphabet letters commonly
used 1n the art are attached below each of the bulb shell
1mages.

[0045] In other words, there are various ways to combine
the optical light guide mentioned above in addition to the
illustrated type T in FIG. 1, FIG. 2 and FIG. 3.

[0046] FIG. 5 illustrates an optical light guide example. In
FIG. §, the optical light guide 52 has a narrower bottom and
wider top portion. In addition the optical light guide 1n this
example are made of two units 51, 52 assembled together.
With such design, when a manufacturers want to change
enlightened pattern, the top unmit 51 may be replaced while
keeping the same bottom unit 52 unchanged. This saves
certain stocking cost and molding cost and increases flex-
ibility of design at the same time.

[0047] FIG. 6 illustrates another optical light guide
example. In FIG. 6, the optical light guide has two arms 61,
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62. The two arms are bent at a portion 612 to enlarge the
expanded range of the top portion of the arms 61, 62. The
enlightened pattern may be designed at the top edge 611,
621, or the lateral edge 622. In addition, certain pattern 623
may be formed like cutting grooves for light to escape on the
lateral side of the optical light guide.

[0048] FIG. 7 illustrates relation of LED modules and
optical light guide parts. In FIG. 7, the optical light guide 72
has a portion of bottom end forming concave lens 722 for
distributing light from the LED module 712 more evenly 1n
the optical light guide 72. In this illustrated example, the
optical light guide 72 has another portion of bottom end
forming convex lens 721 for converging light emitting from
the LED modules 711 on the LED plate 71.

[0049] One or multiple types of lens may be applied on the
optical light guide to achieve different design goals and
requirements.

[0050] In addition, the LED plate 71 may be integrated
and aligned with the optical light guide 72 with a connector
73. The connector 73 engages with both the optical light
guide 72 and the LED plate 71. Since the LED plate 71 1s
a major heat source, the connector 73, 1n addition to fix and
align the LED plate 71 to the optical light guide 72, heat of
the LED plate 71 may be also transmitted to the optical light
guide 72 to provide heat dissipation. The connector 73 may
be made of metal ring or plastic material for heat dissipation.
[0051] FIG. 8 illustrates another way to simulate a Tung-
sten light bulb. In FIG. 8, two fork patterns 821, 822 are
made on the optical light guide 81 by placing two metal
strips to simulate a traditional Tungsten filament bulb. In the
example of FIG. 8, the enlightened pattern 811 1s designed
to show between the top ends of the two metal strips. When
the light apparatus 1s turned on, it 1s just looking like a
traditional Tungsten filament bulb, which 1s very useful on
designing certain decorative light devices while keeping
advantage of LED technologies.

[0052] FIG. 9 illustrates another embodiment of the pres-
ent invention. In FIG. 9, the bulb shell 91 has certain
thickness and part of light 911 1s transmitted into the bulb
shell. In addition, the bulb shell 91 has a thicker part 913 at
the top of the bulb shell 91. Certain enlightened pattern like
Tungsten filament or other geometric shapes 912 may be
formed to enrich design possibility of the present invention.

[0053] Based on the spirit of FIG. 9, the optical light guide
may be integrated with the bulb shell. In some embodiments,
the optical light guide may replace the bulb shell. In other
words, the optical light guide may be made as a bulb shell
and part of LED light 1s guided 1nto the optical light guide.
Furthermore, heat dissipation gas like He, H2 may be filled
in the sealed chamber of the bulb shell, in this case the
optical light guide, within 100 to 2000 Torr.

[0054] According to an embodiment of the present inven-
tion, a light apparatus has a driver circuit, a LED plate, an
optical light gmde, a connector and a bulb shell. In an
example, the light apparatus 1s a light bulb with a cap for
storing the driver circuit and for installing into a standard
Edison socket.

[0055] The dniver circuit converts an external power
source to a driving current. The LED plate 1s connected to
the driver circuit and has a first LED module for emitting a
first light with the driving current. Please be noted that the
term ‘plate’ does not need to a flat board with a surface. For
example, a surrounding belt for mounting a plurality of LED
modules may also be regarded as a ‘LED plate’ mentioned
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in this application. The ‘plate’ does not need to be limited to
one board. Multiple units may be referred as a ‘plate’ 1n this
application, too.

[0056] The optical light guide has a bottom end facing to
the first LED module for receiving the first light and has a
top end forming an enlightened pattern where the first light
escaped from the top end of the optical light guide. For
example, the optical light guide 1s transparent like using
transparent PMMA material or PC material and the top end
forms a curved edge for light to escape and to form the
enlightened pattern, e.g. a Tungsten filament.

[0057] The connector 1s used for fixing the LED plate to
the optical light guide for aligning the first LED module to
emit the first light into the bottom end and for transmitting
heat of the LED plate to the optical light guide. The
connector may be a ring with screw structures so as to match
to the bulb shell, the optical light guide and the LED plate.
The connector may be a part of a cap of a light bulb. The
connector may be a part of the bulb shell. The connector may
be any part for directly or indirectly connecting the optical
light guide and the LED plate.

[0058] The bulb shell covers the optical light guide. The
surtace of the bulb shell may be mixed or coated with certain
material for optimizing light output effect.

[0059] In some embodiments, the optical light guide 1s a
tube structure.
[0060] Furthermore, 1n some embodiments, the top end of

the tube structure has a plurality of protruding structures, a
surface of the plurality of protruding structures forming the
enlightened pattern.

[0061] In some embodiments, the LED plate further has a
second LED module not directly emitting a second light into
the optical light guide for emitting the second light as a
luminous source.

[0062] In some other embodiments, the optical light guide
1s a plate with two fork patterns extended from the bottom
end of the optical light guide to the top end of the optical
light guide and the enlightened pattern appears like a Tung-
sten filament supported by the two fork patterns to simulate
a Tungsten light bulb.

[0063] Furthermore, the two fork patterns may be made by
coloring paints on the optical guide. The two fork patterns
may be made by placing two metal strips. In such design,
when the LED module emits the first light into the optical
light guide, the enlightened pattern seems like a Tungsten
filament supported by two metal strips, which provides a
vivid replacement of traditional Tungsten filament bulb and
particularly helpful for designing attractive light devices.
[0064] In some embodiments, the optical light guide 1s
composed of multiple components to form a three-dimen-
sional extended structure. For example, two or more units of
plastic units may be made separately and assembled to form
a three-dimension structure expanding in the bulb shell to
provide a complicated three-dimension enlightened pattern.
[0065] In some embodiments, a lateral side of the optical
light guide has grooves providing a part of the first light to
escape. In other words, not only the top end of the optical
light guide may provide enlightened pattern, the lateral side
of the optical light guide may provide one or more other
enlightened patterns, too.

[0066] In some embodiments, the groove near the top end
of the optical light guide has different dimension as the
groove near the bottom end so as to make escaped light
strengths similar to each other. As the first light passing 1n
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the optical light guide, 1ts strength gets weaker and weaker.
Therefore, to make enlightened patterns more evenly, the
groove near the bottom end of the optical light guide may
have different processing, e.g. escaping less ratio of light, as
the groove near the top end of the optical light guide.
[0067] In some embodiments, the optical light guide is
made of Polymethyl Methacrylate (PMMA ) material and the
top end of the optical light guide 1s made by polished cutting.
In other words, the polished cutting may be applied on
surface of the optical light guide to form grooves, lens, or
other optical structures for light to escape i1n different
manners.

[0068] In some embodiments, the optical light guide is
mixed with a coloring material for depressing a part of
predetermined spectrum to adjust the color of the enlight-
ened pattern. Its principle 1s like sun glasses. By using
certain coloring into a transparent plastic material, certain
parts of frequency may be depressed or blocked to change
output color and output light characteristic.

[0069] In some embodiments, a fluorescent layer 1s
applied on the optical light guide to change spectrum
composition of the enlightened pattern. As known 1n the art
of LED technologies, by applying suitable fluorescent layer
for LED light to pass through, the LED light may be
converted to another spectrum, e.g. from blue LED light to
red or green light by using different fluorescent material. The
fluorescent material may be mixed or applied in different
places of the optical light guide. For example, the fluores-
cent material may be applied on the bottom end, the top end,
or middle part of the optical light guide for adjusting output
light and enlightened pattern characteristic.

[0070] In some embodiments, the optical light guide com-
prises multiple components having bending parts to form a
three-dimension structure. For example, the optical light
guide may have two arms extending from the LED plate and
the arms are bent for an angle near the top end of the arm.
In such arrangement, when the enlightened pattern 1s at the
top end of the optical light guide, the enlightened pattern 1s
an extended three-dimension shape with a size larger than
the bottom distance of the two arms. Three or more com-
ponents may be adjusted to design various combination and
variations of enlightened patterns.

[0071] In some embodiments, the LED plate has a second
LED module for not directly emitting a second light into the
optical light gmide and for emitting the second light as a
luminous source.

[0072] Furthermore, the second LED module and the first
LED module are controlled by the driver circuit indepen-
dently to provide multiple operation combination of the first
LED module and the second LED module. For example, 1n
the night bed time, the second LED module 1s turned while
the first LED module 1s turned on to provide a night light.
In other time, the first LED and the second LED may be both

turned on to provide a stronger luminous eflect.

[0073] In addition to having only one enlightened pattern,
in some embodiments, a third LED module may be provided
and may be operated independently from the first LED
module. In other words, users may change different enlight-
ened patterns i the same light bulb. More interesting
applications maybe derived based on this spirit and direc-
tion.

[0074] In some embodiments, the bottom end of the opti-
cal light guide has concave lens for distributing the first light
evenly into the optical light guide. Alternatively, 1n some
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other embodiments, the bottom end of the optical light guide
has a convex lens for condensing the first light as a light
beam 1nto the optical light guide. The two diflerent
approaches may be used in different light device require-
ments.

[0075] In some embodiments, the optical light guide 1s
made of Polycarbonate (PC) material and the enlightened
pattern 1s formed with a laser light.

In some embodiments, the bulb shell has a thickness and the
LED module emits a part of light transmitted in the bulb
shell forming a second enlightened pattern.

[0076] In addition to the above-described embodiments,
various modifications may be made, and as long as it 1s
within the spirit of the same invention, the various designs
that can be made by those skilled 1n the art are belong to the
scope of the present invention.

1. A light apparatus, comprising;:

a driver circuit for converting an external power source to
a driving current;

a LED plate being connected to the driver circuit and
having a first LED module for emitting a first light with
the driving current;

an optical light guide having a bottom end facing to the
first LED module for receiving the first light and having
a top end forming an enlightened pattern where the first
light escaped from the top end of the optical light guide;

a connector for fixing the LED plate to the optical light
guide for aligning the first LED module to emit the first
light 1nto the bottom end and for transmitting heat of
the LED plate to the optical light guide; and

a bulb shell covering the optical light guide.

2. The light apparatus of claim 1, wherein the optical light
guide 1s a tube structure.

3. The light apparatus of claim 2, wherein the top end of
the tube structure has a plurality of protruding structures, a
surface of the plurality of protruding structures forming the
enlightened pattern.

4. The light apparatus of claim 2, wherein the LED plate
further has a second LED module not directly emitting a
second light into the optical light guide for emitting the
second light as a luminous source.

5. The light apparatus of claim 1, wherein the optical light
guide 1s a plate with two fork patterns extended from the
bottom end of the optical light guide to the top end of the
optical light guide and the enlightened pattern appears like
a Tungsten filament supported by the two fork patterns to
simulate a Tungsten light bulb.

6. The light apparatus of claim S5, wherein the two fork
patterns are made by placing two metal strips.

7. The light apparatus of claim 1, wherein the optical light
guide 1s composed of multiple components to form a three-
dimensional extended structure.

8. The light apparatus of claim 1, wherein a lateral side of
the optical light guide has grooves providing a part of the
first light to escape.

9. The light apparatus of claim 1, wherein the groove near
the top end of the optical light guide has different dimension
as the groove near the bottom end so as to make escaped
light strengths similar to each other.

10. The light apparatus of claim 1, wherein the optical
light guide 1s made of Polymethyl Methacrylate (PMMA)
material and the top end of the optical light guide 1s made by
polished cutting.
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11. The light apparatus of claim 1, wherein the optical
light guide 1s mixed with a coloring material for depressing
a part of predetermined spectrum to adjust the color of the
enlightened pattern.

12. The light apparatus of claim 1, wherein a fluorescent
layer 1s applied on the optical light guide to change spectrum
composition of the enlightened pattern.

13. The light apparatus of claim 1, wherein the optical
light guide comprises multiple components having bending
parts to form a three-dimension structure.

14. The light apparatus of claim 1, wherein the LED plate
has a second LED module for not directly emitting a second
light 1nto the optical light guide and for emitting the second
light as a luminous source.

15. The light apparatus of claim 14, wherein the second
LED module and the first LED module are controlled by the
driver circuit independently to provide multiple operation
combination of the first LED module and the second LED
module.

16. The light apparatus of claim 14, wherein the LED
plate further comprises a third LED module for emitting a
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third light into the optical light guide to form a second
enlightened pattern, the third LED module 1s operable
independently from the first LED module to provide mul-
tiple operation combination of the first LED module and the
third LED module.

17. The light apparatus of claim 1, wherein the bottom end
of the optical light guide has concave lens for distributing
the first light evenly into the optical light guide.

18. The light apparatus of claim 1, wherein the bottom end
of the optical light guide has a convex lens for condensing
the first light as a light beam 1nto the optical light guide.

19. The light apparatus of claim 1, wherein the optical
light guide 1s made of Polycarbonate (PC) material and the
enlightened pattern 1s formed with a laser light.

20. The light apparatus of claim 1, wherein the bulb shell
has a thickness and the LED module emits a part of light
transmitted 1n the bulb shell forming a second enlightened
pattern.
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