EP 3 447 359 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
27.02.2019 Bulletin 2019/09

(21) Application number: 17187672.5

(22) Date of filing: 24.08.2017

(51)

(11) EP 3 447 359 A1

EUROPEAN PATENT APPLICATION

Int Cl.:
F21K 9/233 (2016.01) F21K 9/238 (2016.01)
F21K 9/69(2016.01) F21V 5/00 (2018.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(71) Applicant: Leedarson America Inc.

(72)

(74)

Smyrna, GA 30082 (US)

Inventor: LI, Yongchuan
Smyrna, GA Georgia 30082 (US)

Representative: Proi World Intellectual Property
GmbH

Obermattweg 12

6052 Hergiswil, Kanton Nidwalden (CH)

(54)

(57) A spotlight apparatus has a LED plate (103), a
lens plate (101), a cup body (105), a driver plate (104)
and two metal pins (1054). The lens plate has a central
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portion of light emitting from the LED plate runs through
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modules running through the plurality of micro optical
structures to form soft light. Two input terminals (1041)
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 a spotlight
apparatus and manufacturing method thereof and more
particularly related to a LED spotlight apparatus and
manufacturing method thereof.

BACKGROUND

[0002] Spotlight devices are widely used in various ar-
eas, including to better show a painting or a portion of a
dinner table. However, spotlight devices usually takes
higher price and thus making them less adopted than
needed. Current spotlight devices usually have more
complicated structures and thus make them having high-
er cost.

[0003] 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.

SUMMARY OF INVENTION

[0004] According to a first embodiment of the present
invention, a spotlight apparatus has a LED plate, a lens
plate, a cup body and a driver plate.

The LED plate has a plurality of LED modules, 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.

[0005] A lens plate has a central lens and a plurality of
micro optical structures around the central lens. Different
lens plate may be prepared for generating spotlight ap-
paratuses with different light beam characteristics while
the other components kept unchanged.

[0006] 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.

[0007] Thecupbodyhasadome portion, atube portion
and a bottom portion. The dome portion and the tube
portion are manufactured together as a single body. The
lens plate is fixed to a top peripheral end of the dome
portion of the cup body. The LED plate is disposed inside
the dorm portion so that a portion of light emitting from
the LED modules running 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

10

15

20

25

30

35

40

45

50

55

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 struc-
tures instead of a single lens.

[0008] The driver plate contains driver circuits, two out-
put terminals and two input terminals.

[0009] The two metal pins are integrated to the bottom
portion of the cup body. The two input terminals of the
driver plate are inserted into the two metal pins and the
two output terminals connected to the LED plate.

In a specific example, there is a neck portion between
the dorm portion and the tube portion. There is a first
distance between where the LED plate is disposed and
the 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.

In another specific example, there are diffusion optical
structures formed on the dorm portion and the tube por-
tion, e.g. to increase overall light output and to prevent
visual exposing of the components of the spotlight appa-
ratus.

In another specific example, the two metal pins have
openings respectively for receiving the two input termi-
nals of the driver plate. In other words, the two input ter-
minals may not need to be welded but just plugged into
the metal pins. This helps significant decrease manufac-
turing cost.

In another specific example, the two metal pins are metal
hollow tubes. For example, the two metal pins are cylin-
der shape with central opening.

In another specific example, a portion of the input termi-
nals of the driver plate is deformed when the input termi-
nals 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 terminals are
plugged into the metal pins, the input terminals has form
changing and increasing force to fix to the metal pins.
In another specific example, the two metal pins are mold-
ed 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 por-
tion of the cup body.

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.

In another specific example, the two metal pins are in-
serted 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.

In a specific example, the lens plate is made of Polycar-
bonate material as a single body. In other words, the cup
body and the lens plate may be made of same PC ma-
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terial thus making the overall cost even lower.

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.

In a specific example, the driver plate has a base plate
with metal material for heat dissipation. For example, the
base plate may be made of aluminum. Tofurtherincrease
heat dissipation, heat dissipation gel may be applied be-
tween the track trench and the driver plate to enhance
heat dissipation.

Alternatively, heat dissipation glue may be applied be-
tween the track trench and the driver plate to enhance
heat dissipation and connection reliability between the
track trench and the driver plate.

In a specific example, the lens plate has a transparent
hollow cup facing the LED modules.

According to another embodiment of the present inven-
tion, a method for manufacturing a spotlight apparatus
has following steps.

[0010] Two metal pins are placed in a molding device.
[0011] A cup body is formed with the molding device.
The cup body has a dorm portion, a tube portion and a
bottom portion. In addition, the two metal pins are molded
with the bottom portion.

A driver plate is placed in the cup body so that two input
pins of the driver plate are inserted into the two metal pins.
[0012] A LED plate is mounted on the driver plate so
thattwo output terminals of the driver plate are electrically
connected to the LED plate.

[0013] A lens plate is placed to a top peripheral end of
the dome portion of the cup body. In a specific example
of the method, the cup body is made of Polycarbonate
material.

[0014] In a specific example of the method, the tube
portion of the cup body has a track trench for guiding and
inserting the driver plate.

In a specific example of the method, the metal pins two
metal pins are two metal hollow tubes, and the two input
terminals of driver plate are inserted into the two metal
hollow tubes.

In a specific example of the method, the lens plate has
a central lens and a plurality of micro optical structures
so that a portion of light emitting from the LED plate run-
ning through the central lens of the lens plate to form a
focus light beam and another portion of light emitting from
the LED plate running through the plurality of micro op-
tical structures to form soft light.

BRIEF DESCRIPTION OF DRAWINGS
[0015]

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

Fig. 2A illustrates an embodiment of a lens plate.
Fig. 2B illustrates side view of Fig. 2A.
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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 is a flowchart for illustrating a method for man-
ufacturing a spotlight apparatus.

DETAILED DESCRIPTION

[0016] PleaserefertoFig.1andFig.5.Fig. 1illustrates
an exploded diagram of components of a spotlight appa-
ratus. Fig. 5 illustrates a side view of cross-sectional di-
agram of the components of Fig. 1 when they are assem-
bled together. 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.

The LED plate 103 has a plurality of LED modules, 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.

[0017] 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 and has 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
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.

Different lens plate may be prepared for generating spot-
lightapparatuses with different light beam characteristics
while the other components kept unchanged.

[0018] 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.

[0019] 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
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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.
[0020] Thedriver plate 104 contains driver circuits, two
output terminals and two input terminals.

[0021] 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. In a specific example, there
is a neck portion 1052 between the dorm portion and the
tube portion.

Please also refer to Fig. 3. There is a first distance 302
between where the LED plate 312 is disposed and the
neck portion 311. There is a second distance 301 be-
tween 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 arrangement
makes both light efficiency and heat dissipation for leav-
ing space for heat movement.

In another specific example, there are diffusion optical
structures formed on the dorm portion and the tube por-
tion, e.g. to increase overall light output and to prevent
visual exposing of the components of the spotlight appa-
ratus.

In another specific example, the two metal pins have
openings respectively for receiving the two input termi-
nals of the driver plate. In other words, the two input ter-
minals may not need to be welded but just plugged into
the metal pins. This helps significant decrease manufac-
turing cost.

In another specific example, the two metal pins are metal
hollow tubes. For example, the two metal pins are cylin-
der shape with central opening.

In another specific example, a portion of the input termi-
nals of the driver plate is deformed when the input termi-
nals 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 terminals are
plugged into the metal pins, the input terminals has form
changing and increasing force to fix to the metal pins.
In another specific example, the two metal pins are mold-
ed 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 por-
tion of the cup body.

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.
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Please refer to Fig. 4, which illustrates interaction be-
tween 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 deforma-
tion 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.
In a specific example, the lens plate is made of Polycar-
bonate material as a single body. In other words, the cup
body and the lens plate may be made of same PC ma-
terial thus making the overall cost even lower.

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.

In a specific example, the driver plate has a base plate
with metal material for heat dissipation. For example, the
base plate may be made of aluminum. To furtherincrease
heat dissipation, heat dissipation gel may be applied be-
tween the track trench and the driver plate to enhance
heat dissipation.

Alternatively, heat dissipation glue may be applied be-
tween the track trench and the driver plate to enhance
heat dissipation and connection reliability between the
track trench and the driver plate.

In a specific example, the lens plate has a transparent
hollow cup facing the LED modules.

Please refer to Fig. 6, which is a flowchart illustrating a
method for manufacturing a spotlight apparatus that has
following steps.

[0022] Two metal pins are placed in a molding device
(step 601).
[0023] A cup body is formed with the molding device

(step 602). The cup body has a dorm portion, a tube
portion and a bottom portion. In addition, the two metal
pins are molded with the bottom portion.

Adriver plate is placed in the cup body (step 603) so that
two input pins of the driver plate are inserted into the two
metal pins.

[0024] ALED plate is mounted on the driver plate (step
604) so that two output terminals of the driver plate are
electrically connected to the LED plate.

[0025] A lens plate is placed (step 605) to a top periph-
eral end of the dome portion of the cup body.

In a specific example of the method, the cup body is made
of Polycarbonate material.

[0026] In a specific example of the method, the tube
portion of the cup body has a track trench for guiding and
inserting the driver plate.

In a specific example of the method, the metal pins two
metal pins are two metal hollow tubes, and the two input
terminals of driver plate are inserted into the two metal
hollow tubes.

In a specific example of the method, the lens plate has
a central lens and a plurality of micro optical structures
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so that a portion of light emitting from the LED plate run-
ning through the central lens of the lens plate to form a
focus light beam and another portion of light emitting from
the LED plate running through the plurality of micro op-
tical structures to form soft light.

[0027] Please be noted that other variations based on
the same inventive spirit should be regarded falling within
the protection scopes of the present invention. For ex-
ample, the metal pins mentioned above may be designed
as screw with associated screw grooves on the bottom
portion of the cup body. Other ways for integrating the
metal pins with the bottom portion of the cup body may
also be adopted under different design needs.

[0028] 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. A spotlight apparatus comprising:

a LED plate comprising a plurality of LED mod-
ules, a metal plate and two connectors,

the plurality of LED modules and the two con-
nectors being mounted on the metal plate;

a lens plate, comprising a central lens and
a plurality of micro optical structures;

a cup body comprising a dome portion, a
tube portion and a bottom portion, the dome
portion and the tube portion being manufac-
tured together as a single body, 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 por-
tion so that a portion of light emitting from
the LED modules running through the cen-
tral lens of the lens plate to form a focus
light beam and another portion of light emit-
ting from the LED modules running through
the plurality of micro optical structures to
form soft light;

a driver plate containing driver circuits, two
output terminals and two input terminals;
and

twometal pins integrated to the bottom por-
tion of the cup body, the two input terminals
of the driver plate inserted into the two metal
pins and the two output terminals connected
to the LED plate.

2. The spotlight apparatus of claim 1, wherein there is
a neck portion between the dorm portion and the
tube portion, there is a first distance between where
the LED plate is disposed and the neck portion, there
is a second distance between the top peripheral and
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10.

1.

12.

13.

14.

the neck portion, and the first distance is smaller than
half of the second distance and larger than one fourth
of the second distance.

The spotlight apparatus of claim 1, wherein diffusion
optical structures are formed on the dorm portion
and the tube portion.

The spotlight apparatus of claim 1, wherein the two
metal pins have openings respectively for receiving
the two input terminals of the driver plate.

The spotlight apparatus of claim 4, wherein the two
metal pins are metal hollow tubes.

The spotlight apparatus of claim 4, wherein a portion
of the input terminals of the driver plate is deformed
when the input terminals are inserted into the open-
ings of the two metal pins to keep better connection
between the input terminals and the two metal pins.

The spotlight apparatus of claim 4, wherein the two
metal pins are molded with the bottom portion of the
cup body.

The spotlight apparatus of claim 1, wherein the dome
portion, the tube portion and the bottom portion of
the cup body are together formed with Polycarbonate
material as a single body.

The spotlight apparatus of claim 8, wherein 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.

The spotlight apparatus of claim 8, wherein the lens
plate is made of Polycarbonate material as a single
body.

The spotlight apparatus of claim 1, wherein the tube
portion of the cup body has a track trench for guiding
and inserting the driver plate.

The spotlight apparatus of claim 11, wherein the driv-
er plate has a base plate with metal material for heat
dissipation.

The spotlight apparatus of claim 11, further compris-
ing heat dissipation gel between the track trench and
the driver plate to enhance heat dissipation.

The spotlight apparatus of claim 11, further compris-
ing heat dissipation glue between the track trench
and the driver plate to enhance heat dissipation and
connection reliability between the track trench and
the driver plate.
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15. The spotlight apparatus of claim 1, wherein the lens
plate has a transparent hollow cup facing the LED
modules.
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