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(54) LIGHT BULB APPARATUS

(57) A light bulb apparatus includes a bulb shell
(8919), a light source module (8917), a bulb head (8918),
a bottom pin (8061) and a driver module(8905). The bulb
shell (8919) has a light passing cover (8901) and a neck
portion (8902). The bulb head (8918) has a body portion
(8903) and an Edison cap (8904). A bottom pin (8061)
is used for connecting a second electrode of the Edison
socket. The driver module(8905) is enclosed by the bulb

head (8918). The driver module(8905) has a driver plate
(8923) mounted with a driver component (8906) and a
driver input terminal (8922). The driver input terminal
(8922) has a guiding groove (8924). The driver input ter-
minal (8922) has a first wiring clip (8911), the bottom pin
(8061) is inserted into the guiding groove (8924) via the
entrance and engages the first wiring clip (8911) for elec-
trically connected to the driver component (8906).
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Description

FIELD

[0001] The present application is related to a lighting
apparatus and more particularly related to an LED light-
ing apparatus.

BACKGROUND

[0002] Electroluminescence, an optical and electrical
phenomenon, was discover in 1907. Electrolumines-
cence refers the process when a material emits light
when a passage of an electric field or current occurs.
LED stands for light-emitting diode. The very first LED
was reported being created in 1927 by a Russian inven-
tor. During decades’ development, the first practical LED
was found in 1961, and was issued patent by the U.S.
patent office in 1962. In the second half of 1962, the first
commercial LED product emitting low-intensity infrared
light was introduced. The first visible-spectrum LED,
which limited to red, was then developed in 1962.
[0003] After the invention of LEDs, the neon indicator
and incandescent lamps are gradually replaced. Howev-
er, the cost of initial commercial LEDs was extremely
high, making them rare to be applied for practical use.
Also, LEDs only illuminated red light at early stage. The
brightness of the light only could be used as indicator for
it was too dark to illuminate an area. Unlike modern LEDs
which are bound in transparent plastic cases, LEDs in
early stage were packed in metal cases.
[0004] With high light output, LEDs are available
across the visible, infrared wavelengths, and ultraviolet
lighting fixtures. Recently, there is a high-output white
light LED. And this kind of high-output white light LEDs
are suitable for room and outdoor area lighting. Having
led to new displays and sensors, LEDs are now be used
in advertising, traffic signals, medical devices, camera
flashes, lighted wallpaper, aviation lighting, horticultural
grow lights, and automotive headlamps. Also, they are
used in cellphones to show messages.
[0005] A Fluorescent lamp refers to a gas-discharge
lamps. The invention of fluorescent lamps, which are also
called fluorescent tubes, can be traced back to hundreds
of years ago. Being invented by Thomas Edison in 1896,
fluorescent lamps used calcium tungstate as the sub-
stance to fluoresce then. In 1939, they were firstly intro-
duced to the market as commercial products with variety
of types.
[0006] In a fluorescent lamp tube, there is a mix of mer-
cury vapor, xenon, argon, and neon, or krypton. A fluo-
rescent coating coats on the inner wall of the lamp. The
fluorescent coating is made of blends of rare-earth phos-
phor and metallic salts. Normally, the electrodes of the
lamp comprise coiled tungsten. The electrodes are also
coated with strontium, calcium oxides and barium. An
internal opaque reflector can be found in some fluores-
cent lamps. Normally, the shape of the light tubes is

straight. Sometimes, the light tubes are made circle for
special usages. Also, u-shaped tubes are seen to provide
light for more compact areas.
[0007] Because there is mercury in fluorescent lamps,
it is likely that the mercury contaminates the environment
after the lamps are broken. Electromagnetic ballasts in
fluorescent lamps are capable of producing buzzing
mouse. Radio frequency interference is likely to be made
by old fluorescent lamps. The operation of fluorescent
lamps requires specific temperature, which is best
around room temperature. If the lamps are placed in plac-
es with too low or high temperature, the efficacy of the
lamps decreases.
[0008] In real lighting device design, details are critical
no matter how small they appear. For example, to fix two
components together conveniently usually brings large
technical effect in the field of light device particularly when
any such design involves a very large number of products
to be sold around the world.
[0009] It is also important to consider how to conven-
iently install a lighting apparatus. Particularly, many so-
cieties face aging problems. More and more old people
need to replace or install lighting devices by themselves.
Labor cost for installing lighting devices is also increas-
ing. It is therefore beneficial to design a better way to
install various lighting devices.
[0010] In some applications, it is important to project a
light on an object or an area to emphasize the object or
the area.
[0011] Light bulbs are widely used since Edison re-
leased his light bulbs. Today, more and more light bulbs
use LED modules as light sources. There are many prob-
lems to solve and advantages to discover when convert-
ing to LED technology to design light bulbs.
[0012] It is challenging and beneficial to design a better
light bulb with easier assembly and lower manufacturing
cost.

SUMMARY

[0013] In some embodiments, a light bulb apparatus,
includes a bulb shell, a light source module, a bulb head,
a bottom pin and a driver module.
[0014] The bulb shell has a light passing cover and a
neck portion. The bulb head has a body portion and an
Edison cap. The body portion is connected to the neck
portion for enclosing the light source module. The light
source module emits a light passing the light passing
cover. The Edison cap has a conductive screw wall for
connecting to a first electrode of an Edison socket. A
bottom pin is used for connecting a second electrode of
the Edison socket.
[0015] The driver module is enclosed by the bulb head.
The driver module has a driver plate mounted with a driv-
er component and a driver input terminal. The driver input
terminal has a guiding groove. The guiding groove has
an entrance end leading to the guiding groove. The en-
trance has a larger opening than a diameter of the guiding

1 2 



EP 3 742 041 A1

3

5

10

15

20

25

30

35

40

45

50

55

groove. The driver input terminal has a first wiring clip,
the bottom pin is inserted into the guiding groove via the
entrance and engages the first wiring clip for electrically
connected to the driver component.
[0016] In some embodiments, the guiding groove has
a bottom wall, a first lateral wall and a second lateral wall,
the first lateral wall and the second lateral wall are re-
spectively extended from the bottom wall forming the
guiding groove.
[0017] In some embodiments, the first wiring clip fixed
to the first lateral wall has a first extending portion placed
in the guiding groove, an engaging portion is extended
and bent from the first extending portion toward the sec-
ond lateral wall, the first extending portion, the second
lateral wall and the bottom wall together form a position
limiting ring for the bottom pin.
[0018] In some embodiments, an exit end is at an op-
posite side of the guiding groove with respect to the en-
trance end, a diameter of the guiding groove is gradually
decreased from the entrance end to the exit end.
[0019] In some embodiments, the driver input terminal
has a second wiring clip. The second wiring clip is fixed
to the second lateral wall. The second wiring clip has a
second extending portion engages the conductive screw
wall for electrically connecting the conductive screw wall
to the driver component.
[0020] In some embodiments, the bottom pin has an
elastic reverse hook fixed to an end of the engaging por-
tion.
[0021] In some embodiments, the driver plate is insert-
ed into a guiding groove of the bulb head, the driver plate
is fixed to the bulb head with the elastic revere hook and
the guiding grooved.
[0022] In some embodiments, the neck portion in-
cludes a heat insulation belt on for a user to hold and
release the light bulb apparatus from the Edison socket.
[0023] In some embodiments, the body portion of the
bulb head includes a heat insulation belt for a user to
hold and release the light bulb apparatus from the Edison
socket.
[0024] In some embodiments, the light source module
includes multiple filament, each filament is mounted with
multiple LED modules.
[0025] In some embodiments, bottom ends of the mul-
tiple filaments form a larger area than top ends of the
multiple filaments, the bottom ends are closer to the bulb
head than the top ends.
[0026] In some embodiments, the top ends of the mul-
tiple filaments are fixed together.
[0027] In some embodiments, the light source module
includes multiple flexible filaments having multiple optical
parameters.
[0028] In some embodiments, the multiple flexible fil-
aments are bent and twisted together.
[0029] In some embodiments, the bulb head has a first
portion and a second portion. The first portion is rotatable
with respect to the second portion for change a setting
for the driver component to control the light source mod-

ule according to the setting.
[0030] In some embodiments, an electric converter is
placed in the first portion and a wireless circuit is placed
in the second portion.
[0031] In some embodiments, an electric converter is
placed in the first portion and a wireless circuit is placed
in the second portion.
[0032] In some embodiments, the light source module
includes a light source plate plugged to the driver plate
with metal pins.
[0033] In some embodiments, the light source plate
has elastic clips for fixing the metal pins of the driver plate.
[0034] In some embodiments, the driver plate is con-
nected to heat conductive strip to transmit heat to the
bulb head.

BRIEF DESCRIPTION OF DRAWINGS

[0035]

Fig. 1 illustrates a connector component.
Fig. 2 illustrates an exploded view of the connector
component.
Fig. 3 illustrates a component.
Fig. 4 illustrates a light bulb example.
Fig. 5 illustrates an exploded view of the light bulb
example in Fig. 4.
Fig. 6 illustrates a top view of the example.
Fig. 7 illustrates a cross-sectional view of the exam-
ple.
Fig. 8 illustrates a structural view of an embodiment.
Fig. 9 illustrates another embodiment.
Fig. 10 illustrates another embodiment.
Fig. 11 illustrates another embodiment.

DETAILED DESCRIPTION

[0036] Please refer to Fig. 1, Fig. 2, Fig. 3 and Fig. 7,
which illustrate a light bulb apparatus embodiment and
its components.
[0037] In some embodiments, a light bulb apparatus
includes a driver input terminal. The driver input terminal
has a housing 11. There is a guiding groove 111 for in-
serting a bottom pin 7. The guiding groove 111 includes
a bottom wall 1111, a first lateral wall 1112 and a second
lateral wall 1113.
[0038] The driver input terminal also includes a first
wiring clip 12 fixed to the first lateral wall 1112. The first
wiring clip 12 has an extending portion extending into the
guiding groove 111. The first extending portion 122 has
an engaging portion 123 extended from the first extend-
ing portion 122 and bent toward the second lateral wall
1113. The engaging portion 123, the first extending por-
tion 122, the second lateral wall 1113 and the bottom
wall 111 together form a position limiting ring for the bot-
tom pin 7.
[0039] The driver input terminal has a housing 11. The
housing has a guiding groove 111 for connecting the bot-
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tom pin 7.
[0040] The guiding groove 111 has a bottom wall 1111,
a first lateral wall 1112 and a second lateral wall 1113.
The first lateral wall 1112 and the second lateral wall
1113 are extended from the bottom wall 1111.
[0041] The driver input terminal also includes a first
wiring clip 12 fixed to the first lateral wall 1112. The first
wiring clip 12 has a first extending portion 122 extended
into the guiding groove 111. An engaging portion 123 is
extended from the first extending portion 122 and bent
toward the second lateral wall 1113.
[0042] The cost of the driver input terminal is not in-
creased and assembling of the light bulb apparatus is
also simple.
[0043] The engaging portion 123, the first extending
portion 122, the second lateral wall 1113 and the bottom
wall 1111 together form a position limiting ring 13 for con-
necting the bottom pin 7
[0044] The position limiting ring 13 ensures the bottom
pin is not skewed when inserting into the bulb head. Such
skewed connection may cause safety issues or product
quality problems.
[0045] Specifically, the bottom pin is inserted into an
entrance end of the guiding groove. The opposite end
for the entrance end of the guiding groove is an exit end.
The diameter of the guiding groove is gradually de-
creased from the entrance end to the exit end.
[0046] The entrance end of the guiding groove 111 is
larger and the diameter is decreased gradually to the exit
end. Therefore, the bottom pin 7 is guided smoothly to
engage the engaging portion of the first extension por-
tion. Such arrangement prevents skew or bent of the bot-
tom pin 7. The diameter of the guiding groove refers to
a distance between the first lateral wall 1112 and the
second lateral wall 1113.
[0047] The first wiring clip also includes a first fixing
portion 121 disposed on the first lateral wall 1112. The
first fixing portion 121 is bent toward a direction of the
second lateral wall 1113 ad enters the guiding groove
111 forming a first extending portion 122.
[0048] The first extending portion 122 has a tilt angle
and is disposed in the guiding groove 111 making a dis-
tance between the second lateral wall 1113 and the first
extending portion 122 decreasing gradually from the en-
trance end of the guiding groove 111.
[0049] When the bottom pin is inserted into the guiding
groove 111 to engage the engaging the first extending
portion 122, the first extending portion 122 is gradually
pushed more and more by the bottom pin 7 so that the
first extending portion 121 is closer to the first fixing por-
tion 121. Finally, the bottom pin 7 is stably fixed between
the first extending portion 122 and the second lateral wall
1113.
[0050] In some embodiments, the fist lateral wall 1112
has a first buckle groove 1112a at a position correspond-
ing to the first fixing portion 121. The first fixing portion
121 is bucked in the first buckle groove 1112a so as to
place the first wiring clip 12 on the first lateral wall 1112.

[0051] Please be noted that in some other embodi-
ments, the first wiring clip 12 may be placed on the first
lateral wall with other ways and the example illustrated
here is not a limitation for the invention scope.
[0052] In some embodiments, the first fixing portion
121 has an end away from the second lateral wall being
bent as a first welding pin 124. There is a positioning
groove 1112b disposed corresponding to the first welding
pin 124. The first positioning groove 1112b is connected
to the first buckle groove 1112a. The first welding pin 124
is exposed at a bottom of the first positioning groove
1112b so that the first welding pin 124 may be welded to
a driver plate 4 for performing an electrical connection
between the first wiring clip 12 and the driver plate 4.
[0053] In some embodiments, wire welding or other
connection methods may be used for electrically con-
necting the first wiring clip 12 to the driver plate 4.
[0054] In some embodiments, the driver input terminal
also includes a second wiring clip 14 fixed to the second
lateral wall 1113. The second wiring 14 is used for elec-
trically connecting the driver plate 4 to a screw wall 6 of
an Edison cap.
[0055] The second wiring clip 14 includes a second
fixing portion 141 on the second lateral wall 1113, a bend-
ing portion 142 with an end connected to the second fixing
portion 141, and a second extending portion 143 away
from the bent portion 142 and connected to the second
fixing portion 141. An end of the second fixing portion
141 is bent toward the first lateral wall 1112 to form a
second welding pin 144.
[0056] The second extending portion 143 is used for
engaging the screw wall of an Edison cap 6.
[0057] The second welding pin 144 is welded on the
driver plate 4 for electrically connecting the screw wall 6
of the Edison cap connecting to the driver plate 4.
[0058] In some embodiments, there is a second buckle
groove 1113a corresponding to the second fixing portion
141. The second fixing portion 141 is disposed in the
second buckle groove 1113a.
[0059] There is a second positioning groove 1113b on
the second lateral wall 1113 corresponding to the second
welding pin 144. The second positioning groove 1113b
is connected to the second buckle groove 1113a. The
second welding pin 144 is exposed at a bottom of the
second positioning groove for the second welding pin
144 is welded on the driver pate 4.
[0060] Please refer to Fig. 4, Fig. 5, Fig. 6 and Fig. 7
in view of Fig. 1, Fig. 2 and Fig. 3.
[0061] In some embodiments, the light bulb apparatus
includes a heat sink piece 3. A bulb shell 2 connected to
the heat sink piece 3. A bulb head connected to the heat
sink piece 3. A bottom pin 7 is inserted into the bulb head.
[0062] In Fig. 8, a light bulb apparatus includes a bulb
shell 8919, a light source module 8917, a bulb head 8918,
a bottom pin 8910 and a driver module 8905.
[0063] The bulb shell 8919 has a light passing cover
8901 and a neck portion 8902. The bulb head 8918 has
a body portion 8903 and an Edison cap 8904. The body
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portion 8903 is connected to the neck portion 8902 for
enclosing the light source module 8917. The light source
module 8917 emits a light passing the light passing cover
8901. The Edison cap 8904 has a conductive screw wall
8905 for connecting to a first electrode of an Edison sock-
et (not shown, a standard Edison socket). A bottom pin
8910 is used for connecting a second electrode of the
Edison socket.
[0064] The driver module 8905 is enclosed by the bulb
head 8918. The driver module 8905 has a driver plate
8923 mounted with a driver component 8906 and a driver
input terminal 8922. The driver input terminal 8922 has
a guiding groove 8924. The guiding groove 8924 has an
entrance end 8916 leading to the guiding groove 8924.
The entrance end 8916 has a larger opening than a di-
ameter of the guiding groove 8924. The driver input ter-
minal 8922 has a first wiring clip 8911, the bottom pin
8910 is inserted into the guiding groove 8916 via the en-
trance end 8916 and engages the first wiring clip 8911
for electrically connected to the driver component 8906.
[0065] In some embodiments, the guiding groove has
a bottom wall, a first lateral wall and a second lateral wall
as illustrated in previous examples. The first lateral wall
and the second lateral wall are respectively extended
from the bottom wall forming the guiding groove.
[0066] In some embodiments, the first wiring clip fixed
to the first lateral wall has a first extending portion placed
in the guiding groove as illustrated in previous example.
An engaging portion is extended and bent from the first
extending portion toward the second lateral wall, the first
extending portion, the second lateral wall and the bottom
wall together form a position limiting ring for the bottom
pin.
[0067] In some embodiments, an exit end is at an op-
posite side of the guiding groove with respect to the en-
trance end, a diameter of the guiding groove is gradually
decreased from the entrance end to the exit end.
[0068] In some embodiments, the driver input terminal
has a second wiring clip, the second wiring clip is fixed
to the second lateral wall, the second wiring clip has a
second extending portion engages the conductive screw
wall for electrically connecting the conductive screw wall
to the driver component.
[0069] In some embodiments, the bottom pin has an
elastic reverse hook fixed to an end of the engaging por-
tion.
[0070] In some embodiments, the driver plate is insert-
ed into a guiding groove of the bulb head, the driver plate
is fixed to the bulb head with the elastic revere hook and
the guiding grooved.
[0071] In Fig. 9, the neck portion includes a heat insu-
lation belt 8110 on for a user to hold and release the light
bulb apparatus from the Edison socket.
[0072] In Fig. 9, the body portion of the bulb head in-
cludes a heat insulation belt 8111 for a user to hold and
release the light bulb apparatus from the Edison socket.
[0073] Such arrangement makes it safer when chang-
ing light bulbs.

[0074] In Fig. 9, the light source module includes mul-
tiple filament 8112, 8113, 8114, each filament 8114 is
mounted with multiple LED modules 8118.
[0075] In Fig. 9, bottom ends 8115, 8116, 8117 of the
multiple filaments 8112, 8113, 8114 form a larger area
than top ends 8119, 8120, 8121 of the multiple filaments
8112, 8113, 8114. The bottom ends 8115, 8116, 8117
are closer to the bulb head 8123 than the top ends 8119,
8120, 8121.
[0076] In Fig. 9, the top ends 8119, 8120, 8121 of the
multiple filaments 8112, 8113, 8114 are fixed together.
[0077] In Fig. 10, the light source module includes mul-
tiple flexible filaments 8131, 8132 having multiple optical
parameters.
[0078] In Fig. 10, the multiple flexible filaments 8131,
8132 are bent and twisted together.
[0079] In Fig. 10, the bulb head has a first portion 8133
and a second portion8134. The first portion 8133 is ro-
tatable with respect to the second portion 8134 for
change a setting for the driver component to control the
light source module according to the setting.
[0080] In Fig. 10, an electric converter 8135 is placed
in the first portion 8133 and a wireless circuit 8136 is
placed in the second portion 8134.
[0081] In Fig. 11, the bottom pin 8061 has a reversed
hook 8063 for fixing to the driver input terminal 8062 when
the bottom pin 8061 is inserted.
[0082] In Fig. 11, the light source module includes a
light source plate 8051 plugged to the driver plate with
metal pins 8052, 8053.
[0083] In Fig. 11, the light source plate 8056 has elastic
clips 8054, 8055 for fixing the metal pins 8052, 8053 of
the driver plate.
[0084] In Fig. 11, the driver plate 8051 is connected to
heat conductive strip 8057 to transmit heat to the bulb
head.

Claims

1. A light bulb apparatus, comprising:

a bulb shell (8919) having a light passing cover
(8901) and a neck portion (8902);
a light source module (8917);
a bulb head (8918) having a body portion (8903)
and an Edison cap (8904), the body portion
(8903) being connected to the neck portion
(8902) for enclosing the light source module
(8917), the light source module (8917) emitting
a light passing the light passing cover (8901),
the Edison cap (8904) having a conductive
screw wall (8905) for connecting to a first elec-
trode of an Edison socket;
a bottom pin (8910) for connecting a second
electrode of the Edison socket; and
a driver module(8905) enclosed by the bulb
head (8918), the driver module(8905) having a
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driver plate (8923) mounted with a driver com-
ponent (8906) and a driver input terminal (8922),
wherein the driver input terminal (8922) has a
guiding groove (8924), the guiding groove
(8924) having an entrance end (8916) leading
to the guiding groove (8924), the entrance end
(8916)has a larger opening than a diameter of
the guiding groove (8924), the driver input ter-
minal (8922) has a first wiring clip (8911), the
bottom pin (8910) is inserted into the guiding
groove (8924) via the entrance and engages the
first wiring clip (8911) for electrically connected
to the driver component (8906).

2. The light bulb apparatus of claim 1, wherein the guid-
ing groove (8924) has a bottom wall, a first lateral
wall and a second lateral wall, the first lateral wall
and the second lateral wall are respectively extended
from the bottom wall forming the guiding groove
(8924).

3. The light bulb apparatus of any preceding claims,
wherein the first wiring clip (8911) fixed to the first
lateral wall has a first extending portion placed in the
guiding groove (8924), an engaging portion is ex-
tended and bent from the first extending portion to-
ward the second lateral wall, the first extending por-
tion, the second lateral wall and the bottom wall to-
gether form a position limiting ring for the bottom pin
(8910).

4. The light bulb apparatus of any preceding claims,
wherein an exit end is at an opposite side of the guid-
ing groove (8924) with respect to the entrance end
(8916), a diameter of the guiding groove (8924) is
gradually decreased from the entrance end (8916)
to the exit end.

5. The light bulb apparatus of any preceding claims,
wherein the driver input terminal (8922) has a second
wiring clip, the second wiring clip is fixed to the sec-
ond lateral wall, the second wiring clip has a second
extending portion engages the conductive screw
wall (8905) for electrically connecting the conductive
screw wall (8905) to the driver component (8906).

6. The light bulb apparatus of any preceding claims,
wherein the bottom pin (8910) has an elastic reverse
hook fixed to an end of the engaging portion.

7. The light bulb apparatus of claim 6, wherein the driver
plate (8923) is inserted into a guiding groove (8924)
of the bulb head (8918), the driver plate (8923) is
fixed to the bulb head (8918) with the elastic revere
hook and the guiding groove (8924).

8. The light bulb apparatus of claim 1, wherein the neck
portion (8902) comprises a heat insulation belt

(8110) on for a user to hold and release the light bulb
apparatus from the Edison socket.

9. The light bulb apparatus of claim 1, wherein the body
portion (8903) of the bulb head (8918) comprises a
heat insulation belt (8111) for a user to hold and re-
lease the light bulb apparatus from the Edison sock-
et.

10. The light bulb apparatus of any preceding claims,
wherein the light source module (8917) comprises
multiple filaments (8112, 8113, 8114), each filament
is mounted with multiple LED modules (8118).

11. The light bulb apparatus of claim 10, wherein bottom
ends (8115, 8116, 8117)of the multiple filaments
(8112, 8113, 8114) form a larger area than top ends
(8119, 8120, 8121) of the multiple filaments (8112,
8113, 8114), the bottom ends (8115, 8116, 8117)
are closer to the bulb head (8918) than the top ends
(8119, 8120, 8121).

12. The light bulb apparatus of claim 10, wherein the top
ends (8119, 8120, 8121) of the multiple filaments
(8112, 8113, 8114) are fixed together.

13. The light bulb apparatus of any preceding claims,
wherein the light source module (8917) comprises
multiple flexible filaments (8131, 8132) having mul-
tiple optical parameters.

14. The light bulb apparatus of claim 13, wherein the
multiple flexible filaments (8131, 8132) are bent and
twisted together.

15. The light bulb apparatus of any preceding claims,
wherein the bulb head (8918) has a first portion
(8133) and a second portion (8134), the first portion
(8133) is rotatable with respect to the second portion
(8134) for change a setting for the driver component
(8906) to control the light source module (8917) ac-
cording to the setting.
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