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(54) OPTICAL APPARATUS

(57)  An optical apparatus has a LED plate, a lens
plate, a cup body, a driver plate and two metal pins. The
lens plate has a central lens and a plurality of micro optical
structures. The cup body has a dome portion, a tube por-
tion and a bottom portion. The dome portion and the tube
portion are manufactured together as a single body. A
portion of light emitting from the LED plate runs through
the central lens of the lens plate to form a focus light
beam and another portion of light emitting from the LED
modules running through the plurality of micro optical
structures to form soft light. Two input terminals of the
driver plate are inserted into the two metal pins.
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Description
FIELD OF INVENTION

[0001] The present invention is related to an optical
apparatus and more particularly related to an optical ap-
paratus with LED modules.

BACKGROUND

[0002] Optical device is widely used in human daily life.
For example, various optical devices are designed for
providing illumination. Some optical devices provide spe-
cial light effect for required function.

[0003] Forexample, spotlightdevices are usedforgen-
erating a focus light to particularly placing light beam on
a desired object like a painting or a dinner table. Even
for the same spotlight function, different parameters may
provide different light effects.

[0004] Therefore, it would be a technical challenge to
design a simpler structure of spotlight device and would
be even better if heat dissipation and assembling factors
are also considered in such design. Particularly, if flexi-
bility is also provided, it would be even more beneficial.

SUMMARY OF INVENTION

[0005] According to a first embodiment of the present
invention, a LED apparatus has a LED plate, alens plate,
a cup body and a driver plate.

[0006] The LED plate has a plurality of LED modules.
The lens plate has a central lens, a surrounding lens and
a peripheral lens. The surrounding lens surrounds the
centrallens. The peripherallens surrounds the peripheral
lens. The LED modules are located below the central
lens for the central lens to generate the focus light beam.
The surrounding lens and the peripheral lens are used
for generating two light effects not the same as the focus
light beam. The central lens, the surrounding lens and
the peripheral lens are made of a single body with plastic
material.

[0007] Thecupbodyhasadome portion, atube portion
and a bottom portion. The dome portion and the tube
portion are manufactured together as a single body with
the plastic material. The lens plate is fixed to a top pe-
ripheral end of the dome portion of the cup body. The
LED plate is disposed inside the dorm portion.

[0008] The driverplate containsdriver circuits, two out-
put terminals and two input terminals.

[0009] Two metal pinsare integrated to the bottom por-
tion of the cup body. The two input terminals of the driver
plate are connected with the two metal pins and the two
output terminals connected to the LED plate.

[0010] Inaspecific example, the optical apparatus may
furtherinclude a metal cup. The LED plate is placed upon
a surface of the metal cup for heat dissipation.

[0011] Inaspecific example, the optical apparatus may
further include a metal dorm. The metal dome is placed

10

15

20

25

30

35

40

45

50

55

inside and adjacent to the dome portion of the cup body.
[0012] In a specific example, the dorm portion of the
cup body may have a plurality of transparent rib lens on
an exterior surface of the dorm portion. Such design may
help heat dissipation and also improve appearance of
the overall optical apparatus.

[0013] Inaspecificexample, the optical apparatus may
further include a metal cup. The LED plate is placed upon
asurface of the metal cup for heat dissipation. In addition,
the metal cup and the metal dorm are formed together
as a single body.

[0014] Inaspecificexample, the optical apparatus may
further include a metal tube. The metal tube is placed
inside and adjacent to the tube portion of the cup body
for performing heat dissipation of the driver plate.
[0015] In a specific example, the central lens is com-
posed of a plurality of micro lens. The plurality of micro
lens are arranged to form the focus beam together.
[0016] In addition, the plurality of micro lens may be
disposed at an inner side of the lens plate facing to the
LED plate. In other words, the protrusion surface is facing
to the LED modules instead of exposing outside in such
design option.

[0017] In a specific example, the surrounding lens is
composed of a plurality of polygonal lens. For example,
such polygonal lens helps light diffusion so as to provide
a better overall light effect of the optical apparatus.
[0018] In a specific example, the peripheral lens is
composed of a plurality of rib lens being arranged adja-
cent to each other. Such rib lens may help collecting light
emitting to the peripheral area to increase overall light
efficiency.

[0019] In a specific example, the central lens, the sur-
rounding lens and the peripheral lens may be made of
Polycarbonate material. In addition, the cup body may
also be made of Polycarbonate material. Such design
helps further down cost the overall optical apparatus and
simplify manufacturing complexity.

[0020] In a specific example, the two metal pins are
molded with the bottom portion of the cup body. For ex-
ample, when the cup body is to be molded in a molding
device, the metal pins are placed in the molding device
so that when the molding of the cup body is completed,
the metal pins are integrated with the cup body immedi-
ately. This helps simplify manufacturing process and also
helps more reliably fix the metal pins with the cup body.
[0021] In a specific example, the two input terminals
of the driver plate are inserted into the two metal pins
respectively. For example, the two metal pins have holes
and the input terminals are plugged into the holes of the
metal pins.

[0022] In a specific example, the LED plate has two
connectors have elastic force to fix the output terminals
of the driver plate when the output terminals of the driver
are plugged into the two connectors. For example, the
two connectors may be designed as clips or springs.
[0023] In a specific example, the lens plate is replace-
able to another lens plate with different focus beam char-
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acteristic. For example, screw grooves or clips are pro-
vided at the connection portion of the lens plate and the
cup body so that users may change different lens plate
with different focus beam characteristic by themselves.
This is very helpful to increase value of such optical ap-
paratus, because users may buy one such optical appa-
ratus set and use in different needs or scenarios.
[0024] Specifically, a detachable connection structure
like screw or clips may be designed so that users may
change a different lens plate to fit their needs. For exam-
ple, a user may buy such spotlight apparatus with a
number of lens plates with different central lens settings.
The user may replace the default lens plate with another
lens plate, e.g. to emit a more wide light beam or a nar-
rower light beam. In addition, different colors of lens plate
may be designed so that users may change a different
color filter to affect the light beam from such spotlight
apparatus.

[0025] In a specific example, there is a neck portion
between the dorm portion and the tube portion. There is
afirst distance between where the LED plate is disposed
andthe neck portion. There is a second distance between
the top peripheral and the neck portion. The first distance
is smaller than half of the second distance and larger
than one fourth of the second distance.

[0026] In another example, the LED plate is placed at
the neck portion.
[0027] In another specific example, there are diffusion

optical structures formed on the dorm portion and the
tube portion, e.g. to increase overall light output and to
prevent visual exposing of the components of the spot-
light apparatus.

[0028] In another specific example, the two metal pins
have openings respectively for receiving the two input
terminals of the driver plate. In other words, the two input
terminals may not need to be welded but just plugged
into the metal pins. This helps significant decrease man-
ufacturing cost.

[0029] In another specific example, the two metal pins
are metal hollow tubes. For example, the two metal pins
are cylinder shape with central opening.

[0030] In another specific example, a portion of the in-
put terminals of the driver plate is deformed when the
input terminals are inserted into the openings of the two
metal pins to keep better connection between the input
terminals and the two metal pins. The input terminal may
be made with elastic metal so that when the input termi-
nals are plugged into the metal pins, the input terminals
has form changing and increasing force to fix to the metal
pins.

[0031] In another specific example, the two metal pins
are molded with the bottom portion of the cup body. For
example, the metals are not connected to the bottom
portion of the cup body by screw structures. Instead, the
metal pins are placed in a molding device while molding
the bottom portion of the cup body.

[0032] In a specific example, the dome portion, the
tube portion and the bottom portion of the cup body are
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together formed with Polycarbonate(PC) material as a
single body. Please note that other plastic or material
may be adopted if they allow light to go through.

[0033] Inanother specific example, the two metal pins
are inserted in a molding device when the molding device
is used for produce the cup body so that the two metal
pins are molded with the bottom portion of the cup body.
[0034] In a specific example, the lens plate is made of
Polycarbonate material as a single body. In other words,
the cup body and the lens plate may be made of same
PC material thus making the overall cost even lower.
[0035] In a specific example, the tube portion of the
cup body has a track trench for guiding and inserting the
driver plate. With such design, the driver plate may be
reliably fixed to the tube portion of the cup body.

[0036] Inaspecificexample,thedriver plate hasabase
plate with metal material for heat dissipation. For exam-
ple, the base plate may be made of aluminum.

[0037] To further increase heat dissipation, heat dissi-
pation gel may be applied between the track trench and
the driver plate to enhance heat dissipation.

[0038] Alternatively, heat dissipation glue may be ap-
plied between the track trench and the driver plate to
enhance heat dissipation and connection reliability be-
tween the track trench and the driver plate.

[0039] Inaspecific example, the lens plate has a trans-
parent hollow cup facing the LED modules.

[0040] In an example, the optical apparatus may fur-
ther have a metal dome, the metal dome being placed
inside and adjacent to the dome portion of the cup body.
The bottom of the metal dorm may have a peripheral area
connecting to the metal cup for help heat dissipation.
[0041] In another example, a plurality of protrusion
structures are arranged regularly on an exterior surface
of the dorm portion of the cup body. For example, the
protrusion structures form associated of lens facing to
the corresponding metal dome inside the dorm portion.
With such design, heat dissipation is further achieved
while the metal cup has better appearance.

[0042] In another example, the bottom surface of the
metal cup has at least one through hole and the output
terminals go through the through hole to connect to the
LED plate. The metal cup may have several parts with
one part connecting to the LED plate and another part
connecting to the driver plate to perform heat dissipation
from different sources. In the LED apparatus, the driver
plate and the LED plate are two major heat sources that
needs heat dissipation.

[0043] In another example, the bottom surface of the
metal cup has at least one through hole and the driver
plate goes through the through hole to electrically con-
nected to the LED plate.

[0044] In another example, the central lens of the lens
plate has a plurality of micro optical structures for forming
a focus light beam by guiding optical path of the LED
plate. Compared with one single lens, such micro optical
structure may prevent uncomfortable light effect when
people stare at the LED apparatus.
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[0045] In a specific example, the plurality of micro op-
tical structures are formed in a back side facing to the
LED plate. Furthermore, a top side of the central lens
oppositeto the back side of the central lens has a smooth
surface without protrusion structure. In other words, the
top surface of the LED apparatus exposing outside may
be well protected without hurting the lens during move-
ment or installation. Besides, it would be easier to clean
the surface of the LED apparatus.

[0046] In a specific example, the LED modules are
placed under the central lens.

[0047] In a specific example, the dome portion has a
detachable structure for replacing the lens plate to an-
other lens plate to change light beam effect of the lens
plate.

BRIEF DESCRIPTION OF DRAWINGS
[0048]

Fig. 1illustrates an exploded diagram of components
of a LED apparatus embodiment according to the
present invention.

Fig. 2A illustrates an embodiment of a lens plate.
Fig. 2B illustrates side view of Fig. 2A.

Fig. 3 illustrates a cup body embodiment.

Fig. 4 illustrates a diagram of metal pins and input
terminals.

Fig. 5 is a side view of the spot light embodiment of
Fig. 1 when the spotlight is assembled.

Fig. 6 illustrates another embodiment with a metal
dorm.

Fig. 7A, Fig. 7B and Fig. 7C illustrate another em-
bodiment with a metal tube.

Fig. 8 illustrates an embodiment of central lens, sur-
rounding lens and peripheral lens structure.

DETAILED DESCRIPTION

[0049] PleaserefertoFig. 1andFig.5.Fig. 1illustrates
an exploded diagram of components of anopticalappa-
ratus. Fig. 5 illustrates a side view of cross-sectional di-
agram of the components of Fig. 1 when they are assem-
bled together.

[0050] The spotlight apparatus has a LED plate 103,
a lens plate 101, a cup body 105, a driver plate 104, a
pair of screws 102 for fixing the components.

[0051] The LED plate 103 has a plurality of LED mod-
ules, a metal plate and two connectors. The plurality of
LED modules and the two connectors are mounted on
the metal plate. The LED modules may each be a single
LED chip or multiple LED chips formed as a module.
[0052] Please refer to Fig. 2A and Fig. 2B, which illus-
trate a lens plate example. In Fig. 2A and Fig. 2B, the
lens plate is a circular shape andhas a central lens 201
and a plurality of micro optical structures 202 around the
central lens. Micro optical structures are patterns includ-
ing concave or other structure that may guide or change
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light paths to achieve certain optical effect. Fig. 2B is a
side view of Fig. 2A. The lens plate 20 has a transparent
hollow cup 203 structure for guiding light entering the
central lens 201. The central lens 201 may be made of
a single lens or multiple lens that generates the effect of
creating a spotlight beam.

[0053] Differentlens plate may be prepared for gener-
ating spotlight apparatuses with different light beam char-
acteristics while the other components kept unchanged.
[0054] Therefore, a detachable connection structure
like screw or clips may be designed so that users may
change a different lens plate to fit their needs. For exam-
ple, a user may buy such spotlight apparatus with a
number of lens plates with different central lens settings.
The user may replace the default lens plate with another
lens plate, e.g. to emit a more wide light beam or a nar-
rower light beam. In addition, different colors of lens plate
may be designed so that users may change a different
color filter to affect the light beam from such spotlight
apparatus.

[0055] Please refer back to Fig. 1. The cup body 105
has a dome portion 1051, a tube portion 1053 and a bot-
tom portion, which facing to and integrated with two metal
pins 1054. The dome portion 1051 and the tube portion
1053 are manufactured together as a single body. The
lens plate 101 is fixed to a top peripheral end of the dome
portion 1051 of the cup body 105. The LED plate 103 is
disposed inside the dorm portion 1051 so that a portion
of light emitting from the LED modules running through
the central lens of the lens plate 101 to form a focus light
beam and another portion of light emitting from the LED
modules running through the plurality of micro optical
structures to form soft light. The plurality of micro optical
structures may be designed to diffuse the light or made
of tiny cave, blocks or dots. The central lens may also be
made of multiple lens structures instead of a single lens.
[0056] Inaddition,ametal cup 107 is used for mounting
the LED plate 103. A bottom surface of the metal cup is
attached to the back side of the LED plate for heat dis-
sipation for heat generated by the LED plate. The metal
cup 107 has peripheral portion for increasing heat dissi-
pation area. Fins or other structures may also be applied
to design the metal cup 107. Furthermore, the peripheral
portion of the metal cup 107 may be designed to engage
with the dome portion 1051 of the cup body to increase
heat dissipation effect.

[0057] Thedriver plate 104 contains driver circuits, two
output terminals and two input terminals.

[0058] The two metal pins 1054 are integrated to the
bottom portion of the cup body 105. The two input termi-
nals 1041 of the driver plate 104 are inserted into the two
metal pins 1054 and the two output terminals 1042 con-
nected to the LED plate 103.

[0059] In a specific example, there is a neck portion
1052 between the dorm portion and the tube portion.
[0060] Please also refer to Fig. 3. There is a first dis-
tance 302 between where the LED plate 312 is disposed
and the neck portion 311. There is a second distance
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301 between the top peripheral 313 and the neck portion
311. The first distance 302 is smaller than half of the
second distance 301 and larger than one fourth of the
second distance 301. For example, the first distance 302
is about 1/3 of the second distance 301. Such arrange-
ment makes both light efficiency and heat dissipation for
leaving space for heat movement.

[0061] In another specific example, there are diffusion
optical structures formed on the dorm portion and the
tube portion, e.g. to increase overall light output and to
prevent visual exposing of the components of the spot-
light apparatus.

[0062] In another specific example, the two metal pins
have openings respectively for receiving the two input
terminals of the driver plate. In other words, the two input
terminals may not need to be welded but just plugged
into the metal pins. This helps significant decrease man-
ufacturing cost.

[0063] In another specific example, the two metal pins
are metal hollow tubes. For example, the two metal pins
are cylinder shape with central opening.

[0064] In another specific example, a portion of the in-
put terminals of the driver plate is deformed when the
input terminals are inserted into the openings of the two
metal pins to keep better connection between the input
terminals and the two metal pins. The input terminal may
be made with elastic metal so that when the input termi-
nals are plugged into the metal pins, the input terminals
has form changing and increasing force to fix to the metal
pins.

[0065] In another specific example, the two metal pins
are molded with the bottom portion of the cup body. For
example, the metals are not connected to the bottom
portion of the cup body by screw structures. Instead, the
metal pins are placed in a molding device while molding
the bottom portion of the cup body.

[0066] In a specific example, the dome portion, the
tube portion and the bottom portion of the cup body are
together formed with Polycarbonate (PC) material as a
single body. Please note that other plastic or material
may be adopted if they allow light to go through.

[0067] Please refer to Fig. 4, which illustrates interac-
tion between an input terminal of a driver plate 401 and
a metal pins 402. The front end of the input terminal is
inserted into a hole of the metal pins 402. In addition, a
deformation of the inserted portion of the input terminal
401 would help fixing better for the input terminal 401
and the metal pins 402. In another specific example, the
two metal pins are inserted in a molding device when the
molding device is used for produce the cup body so that
the two metal pins are molded with the bottom portion of
the cup body.

[0068] In a specific example, the lens plate is made of
Polycarbonate material as a single body. In other words,
the cup body and the lens plate may be made of same
PC material thus making the overall cost even lower.
[0069] In a specific example, the tube portion of the
cup body has a track trench for guiding and inserting the
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driver plate. With such design, the driver plate may be
reliably fixed to the tube portion of the cup body.

[0070] Inaspecificexample,thedriver plate hasabase
plate with metal material for heat dissipation. For exam-
ple, the base plate may be made of aluminum.

[0071] To further increase heat dissipation, heat dissi-
pation gel may be applied between the track trench and
the driver plate to enhance heat dissipation.

[0072] Alternatively, heat dissipation glue may be ap-
plied between the track trench and the driver plate to
enhance heat dissipation and connection reliability be-
tween the track trench and the driver plate.

[0073] Inaspecific example, the lens plate has a trans-
parent hollow cup facing the LED modules.

[0074] Please refer to Fig. 6, which illustrates a cross
sectional view of another embodiment. In Fig. 6, the LED
apparatus has a lens plate 601, a cup body 604, a driver
plate 607, a metal cup 603 and a LED plate 606. In ad-
dition, the LED apparatus further has a metal dorm 602.
The metal dome 602 is placed inside and adjacent to the
dome portion of the cup body 604. A bottom portion of
the metal dorm 604 may contact with the metal cup 603
for helping carrying heat to the dorm portion of the cup
body 604. The metal dorm 602 may have a dorm shape
similar to the dorm portion of the cup body 604 so that
these two components may contact to each other to per-
form heat dissipation.

[0075] Please refer to Fig. 7A, Fig. 7B and Fig. 7C,
which illustrate another embodiment with a metal tube
72 inside and adjacent to the tube portion of the cup body
71. Please also note that in this embodiment, the metal
cup and the metal dorm 73 are formed together as a
single body. The metal tube 73 may also be made to-
gether with the metal dome to form a single body.
[0076] Please refer to Fig. 8, which illustrate an em-
bodiment of lens plate. In this embodiment, the central
lens 801 is surrounded by a surrounding lens 802. The
surrounding lens 802is further surrounded by a periph-
erallens 803. The centrallens 801 has a plurality of micro
lens for together forming a focus beam while the sur-
rounding lens 801 and the peripheral lens 803 are used
for generating other light effect like light diffusion. In this
example, the surrounding lens 802 has a plurality of po-
lygonal lens and the peripheral lens 803 has a plurality
of rib lens.

[0077] Rib lens refer to an elongated lens for guiding
light direction to a desired effect. Such rib lens may also
be disposed outside or inside the tube portion of the cup
body to gain better heat dissipation or visual appearance.
[0078] The embodiments mentioned above should not
be interpreted as limitation for the presentinvention. Per-
sons of ordinary skilled in the art would be able to create
equivalent designs under protection scopes.

Claims

1. Anoptical apparatus for forming a focus beam, com-
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prising:

a LED plate comprising a plurality of LED mod-
ules;

a lens plate, comprising a central lens, a sur-
rounding lens and a peripheral lens, the sur-
rounding lens surrounding the central lens, the
peripheral lens surrounding the peripheral lens,
the LED modules being located below the cen-
tral lens for the central lens to generate the focus
light beam, the surrounding lens and the periph-
eral lens for generating two light effects not the
same as the focus light beam, the central lens,
the surrounding lens and the peripheral lens be-
ing made of a single body with plastic material;
a cup body, the cup body comprising a dome
portion, a tube portion and a bottom portion, the
dome portion and the tube portion being manu-
factured together as a single body with the plas-
tic material, the lens plate being fixed to a top
peripheral end of the dome portion of the cup
body, the LED plate being disposed inside the
dorm portion;

a driver plate containing driver circuits, two out-
put terminals and two input terminals; and

two metal pins integrated to the bottom portion
of the cup body, the two input terminals of the
driver plate connected with the two metal pins
and the two output terminals connected to the
LED plate.

The optical apparatus of claim 1, further comprising
a metal cup, the LED plate is placed upon a surface
of the metal cup for heat dissipation.

The optical apparatus of claim 1, further comprising
a metal dorm, the metal dome being placed inside
and adjacent to the dome portion of the cup body.

The optical apparatus of claim 3, wherein the dorm
portion of the cup body has a plurality of transparent
rib lens on an exterior surface of the dorm portion.

The optical apparatus of claim 4, further comprising
a metal cup, the LED plate is placed upon a surface
of the metal cup for heat dissipation, the metal cup
and the metal dorm are formed together as a single
body.

The optical apparatus of claim 1, further comprising
a metal tube, the metal tube being placed inside and
adjacent to the tube portion of the cup body for per-
forming heat dissipation of the driver plate.

The optical apparatus of claim 1, where the central
lens is composed of a plurality of micro lens, the plu-
rality of micro lens are arranged to form the focus
beam together.
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10.

1.

12.

13.

14.

15.

The optical apparatus of claim 7, wherein the plurality
of micro lens are disposed at an inner side of the
lens plate facing to the LED plate.

The optical apparatus of claim 1, wherein the sur-
rounding lens is composed of a plurality of polygonal
lens.

The optical apparatus of claim 1, wherein the periph-
eral lens is composed of a plurality of rib lens being
arranged adjacent to each other.

The optical apparatus of claim 1, wherein the central
lens, the surrounding lens and the peripheral lens
are made of Polycarbonate material.

The optical apparatus of claim 1, wherein the two
metal pins are molded with the bottom portion of the
cup body.

The optical apparatus of claim 1, wherein the two
input terminals of the driver plate are inserted into
the two metal pins respectively.

The optical apparatus of claim 1, wherein the LED
plate has two connectors for receiving and clipping
the two output terminals of the driver plate.

The optical apparatus of claim 1, wherein the lens
plate is replaceable to another lens plate with differ-
ent focus beam characteristic.
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