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(54) SPOT LIGHT APPARATUS

(57) A spot light apparatus (10) includes a light
source plate (895), a driver (894), a control module (888)
and a lens module (880). A color module (892) and a
white light module (893) are mounted in a central area
of the light source plate (895). The lens module (880)
has an inner central lens (898), a surrounding lens (896),
an outer central lens (881), and a main light output side
(897). The inner central lens (898) refracts the mixed light
to the main light output side (897). The surrounding lens
(896) reflects the mixed light to the main output side
(897). The outer central lens (881) mixes sub-lights from
the color module (892) and the white light module (893).
The inner central lens (898) is aligned with the central
part of the light source plate (895) and disposed above
the color module (892) and the white light module (893).
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Description

FIELD

[0001] The present invention is related to the technical
field of illumination and more particularly related to a spot
light apparatus.

BACKGROUND

[0002] Lighting or illumination is the deliberate use of
light to achieve a practical or aesthetic effect. Lighting
includes the use of both artificial light sources like lamps
and light fixtures, as well as natural illumination by cap-
turing daylight. Daylighting (using windows, skylights, or
light shelves) is sometimes used as the main source of
light during daytime in buildings. This can save energy
in place of using artificial lighting, which represents a ma-
jor component of energy consumption in buildings. Prop-
er lighting can enhance task performance, improve the
appearance of an area, or have positive psychological
effects on occupants.
[0003] Indoor lighting is usually accomplished using
light fixtures, and is a key part of interior design. Lighting
can also be an intrinsic component of landscape projects.
[0004] A light-emitting diode (LED) is a semiconductor
light source that emits light when current flows through
it. Electrons in the semiconductor recombine with elec-
tron holes, releasing energy in the form of photons. This
effect is called electroluminescence. The color of the light
(corresponding to the energy of the photons) is deter-
mined by the energy required for electrons to cross the
band gap of the semiconductor. White light is obtained
by using multiple semiconductors or a layer of light-emit-
ting phosphor on the semiconductor device.
[0005] Appearing as practical electronic components
in 1962, the earliest LEDs emitted low-intensity infrared
light. Infrared LEDs are used in remote-control circuits,
such as those used with a wide variety of consumer elec-
tronics. The first visible-light LEDs were of low intensity
and limited to red. Modern LEDs are available across the
visible, ultraviolet, and infrared wavelengths, with high
light output.
[0006] Early LEDs were often used as indicator lamps,
replacing small incandescent bulbs, and in seven-seg-
ment displays. Recent developments have produced
white-light LEDs suitable for room lighting. LEDs have
led to new displays and sensors, while their high switch-
ing rates are useful in advanced communications tech-
nology.
[0007] LEDs have many advantages over incandes-
cent light sources, including lower energy consumption,
longer lifetime, improved physical robustness, smaller
size, and faster switching. Light-emitting diodes are used
in applications as diverse as aviation lighting, automotive
headlamps, advertising, general lighting, traffic signals,
camera flashes, lighted wallpaper and medical devices.
[0008] Unlike a laser, the color of light emitted from an

LED is neither coherent nor monochromatic, but the
spectrum is narrow with respect to human vision, and
functionally monochromatic.
[0009] The energy efficiency of electric lighting has in-
creased radically since the first demonstration of arc
lamps and the incandescent light bulb of the 19th century.
Modern electric light sources come in a profusion of types
and sizes adapted to many applications. Most modern
electric lighting is powered by centrally generated electric
power, but lighting may also be powered by mobile or
standby electric generators or battery systems. Battery-
powered light is often reserved for when and where sta-
tionary lights fail, often in the form of flashlights, electric
lanterns, and in vehicles.
[0010] Spot light devices provide light beams projected
on desired object. It is important and useful to study the
needs and characteristics of spot light devices to develop
a better solution with lower cost, easy to assemble and
good heat dissipation.
[0011] Although lighting devices are widely used, there
are still lots of opportunity and benefit to improve the light-
ing devices to provide more convenient, low cost, reliable
and beautiful lighting devices for enhancing human life.

SUMMARY

[0012] In some embodiments, a spot light apparatus
includes a light source plate, a driver, a control module
and a lens module.
[0013] The light source plate is mounted with a color
module and a white light module in a central area of the
light source plate.
[0014] The color module has LED chips of multiple
colors integrated in a package. The driver is used for
converting an external power source to an internal power
source. The control module is electrically connected to
the driver for controlling the color module and the white
light module to emit a mixed light.
[0015] The lens module has an inner central lens, a
surrounding lens, an outer central lens, and a main light
output side. The inner central lens refracts the mixed light
to the main light output side. The surrounding lens reflects
the mixed light to the main output side. The outer central
lens further mixes sub-lights from the color module and
the white light module. The inner central lens is aligned
with the central part of the light source plate and disposed
above the color module and the white light module.
[0016] In some embodiments, the surrounding lens
has multiple lens rings. Each lens ring has a tilt reflection
surface for reflecting a sub-light of the mixed light to the
light output side. The tilt reflection surface has a tilt angle
less than 90 degrees with respect to the light source plate.
[0017] In some embodiments, each lens ring has a ver-
tical wall for receiving the sub-light of the mixed light. The
vertical wall is substantially perpendicular to the light
source plate.
[0018] In some embodiments, the vertical wall of an
external ring lens of the multiple lens rings engages the
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light source plate.
[0019] In some embodiments, there are three lens
rings arranged in parallel surrounding the central part of
the light source plate.
[0020] In some embodiments, an external ring lens of
the multiple lens rings has a larger length than an internal
ring lens of the multiple lens rings.
[0021] In some embodiments, there is a reflection layer
on the tilt reflection surface.
[0022] In some embodiments, there is a heat dissipa-
tion layer on the tilt reflection surface.
[0023] In some embodiments, the spot light apparatus
also includes a light housing with a bowl potion and a
neck portion. The lens module is installed to the bowl
portion and defining a peripheral space. A portion of the
control module is kept in the peripheral space.
[0024] In some embodiments, the control module com-
prises a wireless circuit disposed in the peripheral space.
[0025] In some embodiments, the control module is
plugged to the driver and extended with a tilt angle toward
the peripheral space.
[0026] In some embodiments, over 70% of the light
housing is made of a metal material.
[0027] In some embodiments, there is an antenna area
electrically connected to the control module and disposed
on an exterior surface of the light housing.
[0028] In some embodiments, at least one of the color
module and the white light module are disposed on the
light source plate with a tilt angle so as to increase over-
lapping lights of the color module and the white light mod-
ule.
[0029] In some embodiments, the outer central lens
comprises more than 25 micro lens.
[0030] In some embodiments, there is a peripheral dif-
fusion ring surrounding the outer central lens.
[0031] In some embodiments, the outer central lens
and the peripheral diffusion ring are substantially located
in the same plane.

BRIEF DESCRIPTION OF DRAWINGS

[0032]

Fig. 1 shows a spot light apparatus.
Fig. 2 shows a lens module of a spot light apparatus.
Fig. 3 shows a cross section view of a spot light ap-
paratus.
Fig. 4 shows an exploded diagram of the embodi-
ment in Fig. 1.
Fig. 5 shows a light source plate example.
Fig. 6 shows a lens module.
Fig. 7 shows another view of the lens module in Fig.
6.
Fig. 8 shows light paths of a spot light apparatus.
Fig. 9 shows a heat sink cup example.
Fig. 10 shows a spot light example.

DETAILED DESCRIPTION

[0033] In Fig. 10, a spot light apparatus includes a light
source plate 895, a driver 894, a control module 888 and
a lens module 880.
[0034] The light source plate 895 is mounted with a
color module 892 and a white light module 893 in a central
area of the light source plate 895.
[0035] The color module 892 has LED chips of multiple
colors integrated in a package. The driver 894 is used
for converting an external power source to an internal
power source. The control module 888 is electrically con-
nected to the driver 894 for controlling the color module
892 and the white light module 893 to emit a mixed light.
[0036] The lens module 880 has an inner central lens
898, a surrounding lens 896, an outer central lens 881,
and a main light output side 897. The inner central lens
898 refracts the mixed light to the main light output side.
The surrounding lens reflects the mixed light to the main
output side 897. The outer central lens 881 further mixes
sub-lights from the color module 892 and the white light
module 893. The inner central lens 898 is aligned with
the central part of the light source plate 895 and disposed
above the color module 892 and the white light module
893.
[0037] In some embodiments, the surrounding lens
has multiple lens rings. Each lens ring has a tilt reflection
surface for reflecting a sub-light of the mixed light to the
light output side. The tilt reflection surface has a tilt angle
less than 90 degrees with respect to the light source plate.
[0038] In Fig. 10, each lens ring has a vertical wall 884
for receiving the sub-light of the mixed light. The vertical
wall 884, 882 are substantially perpendicular to the light
source plate 895.
[0039] In Fig. 10, the vertical wall of an external ring
lens of the multiple lens rings engages the light source
plate.
[0040] In some embodiments, there are three lens
rings arranged in parallel surrounding the central part of
the light source plate.
[0041] In some embodiments, an external ring lens of
the multiple lens rings has a larger length than an internal
ring lens 883 of the multiple lens rings.
[0042] In Fig. 10, there is a reflection layer 899 on the
tilt reflection surface 885. For example, a material is coat-
ed or pained on surface of the lens module.
[0043] In Fig. 10, there is a heat dissipation layer 879
on the tilt reflection surface 885. For example, a metal
layer is attached to the surface of the lens module.
[0044] In Fig. 10, the spot light apparatus also includes
a light housing with a bowl potion 878 and a neck portion
877. The lens module is installed to the bowl portion 878
and defining a peripheral space 886. A portion of the
control module 888 is kept in the peripheral space 886.
[0045] In Fig. 10, the control module 888 comprises a
wireless circuit 887 disposed in the peripheral space.
[0046] In some embodiments, the control module is
plugged to the driver and extended with a tilt angle toward
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the peripheral space.
[0047] In some embodiments, over 70% of the light
housing is made of a metal material.
[0048] In Fig. 10, there is an antenna area 889 electri-
cally connected to the control module and disposed on
an exterior surface of the light housing.
[0049] In Fig. 10, at least one of the color module and
the white light module are disposed on the light source
plate with a tilt angle, e.g. on tilt platforms 891, 890 so
as to increase overlapping lights of the color module and
the white light module.
[0050] In some embodiments, the outer central lens
comprises more than 25 micro lens.
[0051] In some embodiments, there is a peripheral dif-
fusion ring surrounding the outer central lens.
[0052] In some embodiments, the outer central lens
and the peripheral diffusion ring are substantially located
in the same plane.
[0053] Please refer to Fig. 1. The spot light apparatus
10 has a lens module 50. The lens module 50 has an
outer central lens 51. A peripheral diffusion ring 511 sur-
rounds the outer central lens 51.
[0054] Please refer to Fig. 2 and Fig. 6. The peripheral
diffusion ring 511 surrounds the outer central lens 51.
[0055] Please refer to Fig. 7, which shows another view
of the example in Fig. 6. In Fig. 7, the lens module 50
has a central inner lens 52. There are three peripheral
lens 53.
[0056] Please refer to Fig. 3, which shows a spot light
apparatus 10. The lens module 50 has an outer central
lens 51. There is also an inner central lens 52. There are
three surrounding lens 53 surrounding the inner central
lens 52. There is a light source plate 20. There is a control
module 40. The light source plate 20 is placed in a heat
dissipation cup 60. There is a driver 30.
[0057] Please refer to Fig. 4, which shows an exploded
diagram of the example in Fig. 3. Therefore, reference
numerals with the same values refer to the same com-
ponents and are not repeated for brevity.
[0058] In Fig. 4, there are two screws 70 for fixing the
light source plate 21 mounted with a color module 23 and
a white light module 22.
[0059] In Fig. 5, the light source plate 21 has a color
module 23. The color module 23 has a red LED chip 232,
a blue LED chip 233, a green LED chip 234 integrated
in a package 231. There are more than one white light
modules 22 surrounding the color module 23. There is a
positioning structure 211.
[0060] Fig. 8 shows light paths in an example. In Fig.
8, most light are refracted by the inner central lens 52 to
emit light from an external central lens 51. There are mi-
cro lens on the external central lens 51 for further mixing
lights from the color module and the white light module.
Some lights enter the peripheral lens 53 and are reflected
to the desired output directions.
[0061] In Fig. 9, the heat sink cup 60 has a positioning
block 61 with a cone structure 62 for guiding connection
of the heat sink cup 60 and the light source plate.

[0062] The foregoing description, for purpose of expla-
nation, has been described with reference to specific em-
bodiments. However, the illustrative discussions above
are not intended to be exhaustive or to limit the invention
to the precise forms disclosed. Many modifications and
variations are possible in view of the above teachings.
[0063] The embodiments were chosen and described
in order to best explain the principles of the techniques
and their practical applications. Others skilled in the art
are thereby enabled to best utilize the techniques and
various embodiments with various modifications as are
suited to the particular use contemplated.
[0064] Although the disclosure and examples have
been fully described with reference to the accompanying
drawings, it is to be noted that various changes and mod-
ifications will become apparent to those skilled in the art.
Such changes and modifications are to be understood
as being included within the scope of the disclosure and
examples as defined by the claims.

Claims

1. A spot light apparatus, characterized by compris-
ing:

a light source plate (895) mounted with a color
module (892) and a white light module (893) in
a central area of the light source plate (895), the
color module (892) having LED chips of multiple
colors integrated in a package;
a driver (894) configured for converting an ex-
ternal power source to an internal power source;
a control module (888), electrically connected
to the driver (894) and configured for controlling
the color module (892) and the white light mod-
ule (893) to emit a mixed light; and
a lens module (880) having an inner central lens
(898), a surrounding lens (896), an outer central
lens (881), and a main light output side (897),
the inner central lens (898) refracting the mixed
light to the main light output side (897), the sur-
rounding lens (896) reflecting the mixed light to
the main light output side (897), the outer central
lens (881) further mixing sub-lights from the
color module (892) and the white light module
(893), the inner central lens (898) being aligned
with the central part of the light source plate
(895) and being disposed above the color mod-
ule (892) and the white light module (893).

2. The spot light apparatus of claim 1, wherein the sur-
rounding lens (896) has multiple lens rings, each lens
ring has a tilt reflection surface for reflecting a sub-
light of the mixed light to the light output side, and
the tilt reflection surface has a tilt angle less than 90
degrees with respect to the light source plate (895).
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3. The spot light apparatus of claim 2, wherein each
lens ring has a vertical wall (884) for receiving the
sub-light of the mixed light, wherein the vertical wall
(884) is substantially perpendicular to the light
source plate (895).

4. The spot light apparatus of claim 3, wherein the ver-
tical wall of an external ring lens of the multiple lens
rings engages the light source plate (895).

5. The spot light apparatus of any one of claims 2 to 4,
wherein there are three lens rings arranged in par-
allel surrounding the central part of the light source
plate (895).

6. The spot light apparatus of any one of claims 2 to 5,
wherein an external ring lens of the multiple lens
rings has a larger length than an internal ring lens
(883) of the multiple lens rings.

7. The spot light apparatus of any one of claims 2 to 6,
wherein there is a reflection layer (899) on the tilt
reflection surface.

8. The spot light apparatus of claim 6, wherein there is
a heat dissipation layer (879) on the tilt reflection
surface (885).

9. The spot light apparatus of any one of claims 1 to 8,
further comprising a light housing with a bowl potion
(878) and a neck portion (877), the lens module (880)
being installed to the bowl portion (878) and defining
a peripheral space (886), a portion of the control
module (888) being kept in the peripheral space
(886).

10. The spot light apparatus of claim 9, wherein the con-
trol module (888) comprises a wireless circuit (887)
disposed in the peripheral space (886).

11. The spot light apparatus of any one of claims 9 to
10, wherein the control module (888) is plugged to
the driver (894) and extended with a tilt angle toward
the peripheral space (886).

12. The spot light apparatus of any one of claims 9 to
11, wherein over 70% of the light housing is made
of a metal material.

13. The spot light apparatus of claim 12, wherein there
is an antenna area (889) electrically connected to
the control module (888) and disposed on an exterior
surface of the light housing.

14. The spot light apparatus of any one of claims 1 to
13, wherein at least one of the color module (892)
and the white light module (893) are disposed on the
light source plate with a tilt angle so as to increase

overlapping lights of the color module and the white
light module.

15. The spot light apparatus of any one of claims 1 to
14, wherein there is a peripheral diffusion ring (511)
surrounding the outer central lens, the outer central
lens and the peripheral diffusion ring are substan-
tially located in the same plane.
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