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(57)  Alight-emitting diode (LED) light bulb structure
includes a glass stem (20), a first power wire (21), a sec-
ond power wire (22), a first conducting bar (31), a second
conducting bar (32), afirstlight-emitting module (40), and
a second light-emitting module (50). Each of the first
light-emitting module (40) and the second light-emitting
module (50) has a top bar assembly, a bottom bar as-
sembly and multiple LED filaments (41, 43, 45, 47). Both
ends of each of the top bar assembly and the bottom bar
assembly are respectively connected with the first con-
ducting bar (31) and the second conducting bar (32). The
LED filaments (41, 43, 45, 47) are mounted between the
top and bottom bar assemblies to form an alternating
U-shaped series-connected circuit loop passing through
the multiple LED filaments (41, 43, 45, 47) and the top
bar assembly and the bottom bar assembly.
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Description
1. Field of the Invention

[0001] The presentinvention relates to a light-emitting
diode (LED) light bulb structure and, more particularly,
to an LED filament light bulb with a mounting structure
of multiple layers of juxtaposed LED filaments.

2. Description of the Related Art

[0002] The techniques associated with LED light bulb
structure never stop their footstep in progress. Current
LED light bulbs in the market usually have multiple series-
parallel connected LEDs for the purpose of higher lumi-
nance. Printed circuit board has been brought into play
in the current technique to facilitate the arrangement of
circuit loops. For example, as disclosed in Taiwan Utility
Model Patent No. M389204, entitled "LED lamp", two
circuit boards with LED lamp modules thereon are cross-
connected and are taken as LED filaments of the LED
lamp. However, beside heat dissipation issue in such
technique, luminance of the LED lamp is lowered be-
cause light emitted from the LED lamp is partially blocked
by the circuit boards.

[0003] Another currenttechnique associated with LED
light bulb pertains to a type of LED filament light bulb.
With reference to Fig. 5, a conventional LED filament
light bulb includes a glass body 10a, a glass stem 20a,
a first power wire 21 a, a second power wire 22a, a glass
bar 100, a glass head 120, multiple filaments 101~108,
a first lower loop frame 124, a second lower loop frame
126 and two upper loop frames 122a, 122b.

[0004] The glass body 10a is sealed, is vacuumed in-
ternally, and is filled with inert gas for heat dissipation.
The glass stem 20a is mounted inside the glass body
10a and is located on a bottom of the glass body 10a.
The first power wire 21a and the second power wire 22a
are mounted in the glass stem 20a and protrude beyond
the glass stem 20a. Exposed portions of the first power
wire 21a and the second power wire 22a are respectively
connected to the first lower loop frame 124 and the sec-
ond lower loop frame 126. The glass bar 100 is formed
on and vertically protrudes from a top end of the glass
stem 20a. The glass head 120 is mounted on a top of
the glass bar 100 and is coupled to the upper loop frames
122a, 122b through four sticks for the upper loop frames
122a, 122b to surround the glass head 120. Top ends of
one half of the multiple flaments 101~104 are coupled
to one of the upper loop frames 122a, and bottom ends
of the half of the multiple filaments 101~104 are coupled
to the first lower loop frame 124. Top ends of the other
half of the multiple filaments 105~108 are coupled to the
other upper loop frame 122b and bottom ends of the half
of the multiple filaments 105~108 are coupled to the sec-
ond lower loop frame 126.

[0005] However, the conventional LED filament light
bulb has the following drawbacks.
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1. As a center support, the glass bar 100 is fragile
and is vulnerable to support the overall weight of the
multiple LEDs and an associated structure and with-
stand vibration arising from the overall weight. Sup-
pose that an increase in luminance is a concern. In
view of the structural limitation, LED filaments fail to
be added by means of multiple LED modules stacked
to each other. Therefore, the number of LEDs can’t
be increased through the modular approach.

2. As LED circuit prefers to have parallel connection,
according to the conventional filament light bulb in
Fig. 5, parallel circuit connection is not easy to be
implemented because the LEDs 101~108 are far
from the first power wire 21a and the second power
wire 22a.

3. To increase the number of LEDs, more break-
points must exist. Such necessity results in a loose
structure that causes a shakable power wire connec-
tion structure and vibration of the filaments, render-
ing the entire filament-supporting structure insecure.

[0006] An objective of the present invention is to pro-
vide an LED light bulb structure with at least one light-
emitting module, in which the at least one light-emitting
module is arranged in a modular form and stacked to
each other for easy expansion thereof and multiple LED
filaments in each light-emitting module are connected in
series to ensure increase in luminance and LED light bulb
structures customized in terms of different luminance and
different wattage according to desired shapes of the lamp
body.

[0007] To achieve the foregoing objective, the light-
emitting diode (LED) light bulb structure includes a glass
stem, afirst power wire, a second power wire, a first con-
ducting bar, a second conducting bar and a first light-
emitting module.

[0008] The first power wire and the second power wire
are mounted in the glass stem with one end of each of
the first power wire and the second power wire protruding
beyond the glass stem.

[0009] The first conducting bar has one end thereof
connected with the end of the first power wire protruding
beyond the glass stem.

[0010] The second conducting bar has one end thereof
connected with the end of the second power wire pro-
truding beyond the glass stem.

[0011] The first light-emitting module has a top hori-
zontal bar assembly, a bottom horizontal bar assembly,
multiple fixing balls and multiple LED filaments.

[0012] One end of each of the top horizontal bar as-
sembly and the bottom horizontal bar assembly is con-
nected with the first conducting bar, and the other end of
each of the horizontal bar assembly and the bottom hor-
izontal bar assembly is connected with the second con-
ducting bar.

[0013] The multiple fixing balls are mounted on the top
horizontal bar assembly and the bottom horizontal bar
assembly and are spaced apart to form multiple break-
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points.

[0014] The multiple LED filaments are mounted be-
tween the top horizontal bar assembly and the bottom
horizontal bar assembly to form an alternating U-shaped
series-connected circuit loop passing through the multi-
ple LED filaments and the top horizontal bar assembly
and the bottom horizontal bar assembly.

[0015] Given the design of the modular light-emitting
modules and the conducting bars providing supporting
and conducting functions, the light-emitting modules are
more structurally stable and can be expanded based on
users’ demands, thereby enhancing luminance of the
stackable light-emitting modules, facilitating the manu-
facture of the LED light bulbs, and effectively raising the
production yield of the LED light bulbs. Additionally, the
multiple fixing balls serve both as breakpoints of the pow-
er supply circuit loop and as elements good for building
the light-emitting modules with higher structural strength.
[0016] Other objectives, advantages and novel fea-
tures of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

IN THE DRAWINGS
[0017]

Fig. 1A is a perspective view of a first embodiment
of an LED light bulb structure in accordance with the
present invention;

Fig. 1B is a schematic side view of a first light-emit-
ting module of the LED light bulb structure in Fig. 1A;
Fig. 2 is an effective circuit diagram illustrating alter-
nating U turns containing LEDs in Fig. 1B;

Fig. 3 is a schematic view illustrating an internal
structure of one of the fixing balls of the LED light
bulb structure in Fig. 1B;

Fig. 4 is a perspective view of a second embodiment
of an LED light bulb structure in accordance with the
present invention; and

Fig. 5is a perspective view of a conventional filament
light bulb.

[0018] The presentinvention is to provide a mounting
structure of multiple layers of light-emitting diode (LED)
filaments inside an LED filament light bulb. The mounting
structure can be expanded by using a modular arrange-
ment with multiple LED modules stacked to each other,
thereby effectively enhancing luminance of the LED fila-
ment light bulb and tailoring to the design of the LED
filament light bulb with different lengths and sizes.
[0019] With reference to Figs. 1A and 1B, a first em-
bodiment of an LED light bulb structure in accordance
with the present invention includes a first light-emitting
module 40, a glass body 10, a glass stem 20, a first power
wire 21, a second power wire 22, a first conducting bar
31 and a second conducting bar 32.

[0020] The glass body 10 is sealed by internally vac-
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uuming the glass body 10 and internally filling inert gas
for heat dissipation. The glass stem 20 is mounted inside
the glass body 10 and is located on a bottom of the glass
body 10. The first power wire 21 and the second power
wire 22 are mounted in the glass stem 20 and serve to
connect to a power source underneath the glass stem
20. One end of each of the first power wire 21 and the
second power wire 22 extends beyond the glass stem
20. The first conducting bar 31 is mounted on and pro-
trudes upwards from a top of the glass stem 20. The
second conducting bar 32 is mounted on and protrudes
upwards from the top of the glass stem 20.

[0021] With further reference to Fig. 1A, the first light-
emitting module 40 includes a top horizontal bar assem-
bly and a bottom horizontal bar assembly. One end of
each of the top horizontal bar assembly and the bottom
horizontal bar assembly is connected with the first con-
ducting bar 31, and the other end of each of the top hor-
izontal bar assembly and the bottom horizontal bar as-
sembly is connected with the second conducting bar 32.
The first light-emitting module 40 includes multiple LED
filaments 41, 43, 45, 47. The multiple LED filaments 41,
43, 45, 47 are mounted between the top horizontal bar
assembly and the bottom horizontal bar assembly and
are spaced apart from each other and constitute a series-
connected structure in collaboration with the top horizon-
tal bar assembly and the bottom horizontal bar assembly.
[0022] The first conducting bar 31 is L-shaped. A top
end of the first conducting bar 31 is bent to extend toward
the second conducting bar 32 and a middle portion of the
top end of the first conducting bar 31 is curved to increase
a structural strength of the first conducting bar 31. A bot-
tom end of the first conducting bar 31 is connected with
the first power wire 21. The second conducting bar 32 is
L-shaped and a bottom end of the second conducting
bar 32 is connected with the second power wire 22. The
first conducting bar 31 and the second conducting bar
32 form a support frame for the first light-emitting module
40 and a second light-emitting module 50. Meanwhile,
the first conducting bar 31 and the second conducting
bar 32 are made of a metal material, which is preferred
to be a nickel-iron alloy. Besides the support function,
the first conducting bar 31 and the second conducting
bar 32 can also function as conducting paths for the pow-
er source in connection with the first conducting bar 31
and the second conducting bar 32 to transmit power to
the first light-emitting module 40 and the second light-
emitting module 50.

[0023] As to detailed description of the first light-emit-
ting module 40, with reference to Figs. 1B and 2, the top
horizontal bar assembly has multiple upper bars 34a,
34c, 34e disconnected from each other and the bottom
horizontal bar assembly has multiple lower bars 34b, 34d
disconnected from each other. A fixing ball 42, 46 is con-
nected between each two adjacent upper bars 34a, 34c,
34e, afixing ball 44 is connected between the two lower
bars, a fixing ball 48a is connected between the first con-
ducting bar 31 and an adjacent lower bar 34b, and afixing
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ball 48b is connected between the second conducting
bar 32 and an adjacent lower bar 34d. With reference to
Fig. 2, the multiple fixing balls 42, 44, 46, 48a, 48b cor-
respond to multiple breakpoints to form a single alternat-
ing U-shaped circuit loop in the first light-emitting module
40 for current to pass through the LED filaments 41, 43,
45, 47 and the top horizontal bar assembly and the bot-
tom horizontal bar assembly.

[0024] The top bars 34a, 34c, 34e of the top horizontal
bar assembly and the lower bars 34b, 34d of the lower
horizontal bar assembly are made of a metal material,
which is preferred to be a nickel-plated iron wire, for the
purpose of having desired hardness and being a good
conductor. The fixing balls 42, 44, 46, 48a, 48b are made
of glass.

[0025] The present embodiment may further include
at least one second light-emitting module 50 having an
identical structure as the at least one first light-emitting
module 40.

[0026] Given the atleastone first light-emitting module
40, the at least one light-emitting module is stacked to
each other in an upward direction as a building under
construction supported by reinforced concrete columns,
and may include multiple second light-emitting modules
50. In other words, the present invention can effectively
enhance lumen of the LED filament light bulb and facili-
tate the manufacture of light bulbs with high luminance.
Meanwhile, the first conducting bar 31 and the second
conducting bar 32 are securely connected with the top
bars 34a, 34c, 34e, the lower bars 34b, 34d and the fixing
balls 42, 44, 46, 48a, 48b to provide a single circuit loop
forlighting up the LED filaments 41, 43,45, 47 and ensure
a modular, stable and robust hardware supporting struc-
ture.

[0027] With reference to Fig. 3, a structure of the fixing
ball 42 is shown. The fixing ball 42 serves to disconnect
circuit loops, stands for one breakpoint, and is used to
reinforce the hardware supporting structure. The fixing
ball 42 is securely connected with two metal wires A, B.
The metal wire A is divided into two sections A1, A2, in
which the section A1 is a Dument wire buried in the fixing
ball 42 and the section A2 is made of nickel-plated iron
and is securely connected with the section A1. Similarly,
the metal wire B is divided into two sections B1, B2, in
which the section B1 is a Dument wire buried in the fixing
ball 42 and the section B2 is made of nickel-plated iron
and is securely connected with the section B1. In the
presentinvention, the metal wires A1, B1 include but are
not limited to Dument wire, and the metal wires A2, B2
include but are not limited to nick-iron alloy wires.
[0028] With reference to Fig. 4, based on the idea of a
single circuit loop, a second embodiment of an LED fila-
ment light bulb in accordance with the present invention
differs from the foregoing embodiment in a third light-
emitting module 60 and afourth light-emitting module 90.
[0029] The third light-emitting module 60 includes an
upper ring 60a, a lower ring 60b, multiple fixing balls
71-77 and multiple LED filaments 61-68. The first con-
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ducting bar 31 and the second conducting bar 32 are
securely connected with two portions of the upper ring
60a and two portions of the lower ring 60b. The fixing
balls 71-80 are respectively formed on the upper ring 60a
and the lower ring 60b, are spaced apart from each other,
and are taken as breakpoints on the upper ring 60a and
the lower ring 60b. The LED filaments 61-68 are securely
connected between the upper ring 60a and the lower ring
60b to form an alternating U-shaped circuit loop for cur-
rent to flow through the series-connected LED filaments
and the upper ring 60a and the lower ring 60b. Two por-
tions of the upper ring 60a are securely connected with
two upper brackets 36a, 36b. One of the upper brackets
36a is securely connected with the first conducting bar
31. The other upper bracket 36b is securely connected
with the second conducting bar 32. Two portions of the
lower ring 60b are securely connected with two lower
brackets 37a, 37b. One of the lower brackets 37a is se-
curely connected with the first conducting bar 31. The
other lower bracket 37b is securely connected with the
second conducting bar 32. Please note that the upper
brackets 36a, 36b and the lower brackets 37a, 37b are
provided for the purpose of supporting the upper ring 60a
and the lower ring 60b instead of electrically connecting
the upper ring 60a and the lower ring 60b with the first
conducting bar 31 and the second conducting bar 32.
Similarly, the fourth light-emitting module 90 is structur-
ally the same as the third light-emitting module 60.
[0030] The design adopting modular light-emitting
modules and the first conducting bar 31 and the second
conducting bar 32 with both supporting and conducting
functions allows to stack multiple light-emitting modules
for luminance increase, facilitate the manufacture, and
raise the production yield. The curved portion of the first
conducting bar 31 adaptive to a shape of the glass body
10 enhances structural stability of the LED filament light
bulb. A shape of the first conducting bar 31 can be ad-
justed according to the shape of the glass body 10. Be-
sides being the breakpoints of the alternating U-shape
loop, the fixing balls 44,46, 48a, 48b, 71-77 also increase
a combined strength of the hardware supporting struc-
ture.

[0031] Even though numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and function of the invention, the disclosure is
illustrative only. Changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the invention to the full extent in-
dicated by the broad general meaning of the terms in
which the appended claims are expressed.

Claims

1. A light-emitting diode (LED) light bulb structure,
characterized in comprising:
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a glass stem (20);

a first power wire (21) and a second power wire
(22) mounted in the glass stem (20) with one
end of each of the first power wire (21) and the
second power wire (22) protruding beyond the
glass stem (20);

afirst conducting bar (31) having one end there-
of connected with the end of the first power wire
(21) protruding beyond the glass stem (20);

a second conducting bar (32) having one end
thereof connected with the end of the second
power wire (22) protruding beyond the glass
stem (20);

a first light-emitting module (40) having:

a top horizontal bar assembly and a bottom
horizontal bar assembly, wherein one end
of each of the top horizontal bar assembly
and the bottom horizontal bar assembly is
connected with the first conducting bar (31),
and the other end of each of the horizontal
bar assembly and the bottom horizontal bar
assembly is connected with the second con-
ducting bar (32);

multiple fixing balls (42, 44, 46, 48a, 48b)
mounted on the top horizontal bar assembly
and the bottom horizontal bar assembly and
spaced apart to form multiple breakpoints;
and

multiple LED filaments (41, 43, 45, 47)
mounted between the top horizontal bar as-
sembly and the bottom horizontal bar as-
sembly to form an alternating U-shaped se-
ries-connected circuit loop passing through
the multiple LED filaments and the top hor-
izontal bar assembly and the bottom hori-
zontal bar assembly.

2. The LED light bulb structure as claimed in claim 1,
further comprising:

at least one second light-emitting module, each
one of the at least one second light-emitting
module having:

a top horizontal bar assembly and a bottom
horizontal bar assembly, wherein one end
of each of the top horizontal bar assembly
and the bottom horizontal bar assembly of
the second light-emitting module is con-
nected with the first conducting bar, and the
other end of each of the horizontal bar as-
sembly and the bottom horizontal bar as-
sembly of the second light-emitting module
is connected with the second conducting
bar;

multiple fixing balls mounted on the top hor-
izontal bar assembly and the bottom hori-
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zontal bar assembly of the second light-
emitting module and spaced apart to form
multiple breakpoints; and

multiple LED filaments mounted between
the top horizontal bar assembly and the bot-
tom horizontal bar assembly of the second
light-emitting module to form an alternating
U-shaped series-connected circuit loop
passing through the multiple LED filaments
of the second light-emitting module and the
top horizontal bar assembly and the bottom
horizontal bar assembly of the second light-
emitting module.

The LED light bulb structure as claimed in claim 1,
wherein the multiple fixing balls of the first light-emit-
ting module are made of glass.

The LED light bulb structure as claimed in claim 2,
wherein the multiple fixing balls of the at least one
second light-emitting module are made of glass.

Alight-emitting diode (LED) light bulb structure, com-
prising:

a glass stem (20);

a first power wire (21) and a second power wire
(22) mounted in the glass stem (20) with one
end of each of the first power wire (21) and the
second power wire (22) protruding beyond the
glass stem (20);

afirst conducting bar (31) having one end there-
of connected with the end of the first power wire
(21) protruding beyond the glass stem (20);

a second conducting bar (32) having one end
thereof connected with the end of the second
power wire (22) protruding beyond the glass
stem (20);

a first light-emitting module (60) having:

an upper ring (60a) and a lower ring (60b),
wherein a portion of each of the upper ring
(60a) and the lower ring (60b) is connected
with the first conducting bar (31), and an-
other portion of each of the upper ring (60a)
and the lower ring (60b) is connected with
the second conducting bar (32); and
multiple fixing balls (71-77) respectively
mounted on the upper ring (60a) and the
lower ring (60b) and spaced apart to form
multiple breakpoints; and

multiple LED filaments (61-68) mounted be-
tween the upper ring (60a) and the lower
ring (60b) to form an alternating U-shaped
series-connected circuit loop passing
through the multiple LED filaments (61-68)
and the upper ring (60a) and the lower ring
(60Db).
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6. The LED light bulb structure, further comprising:

at least one second light-emitting module (80),
each one of the at least one second light-emit-
ting module (80) having: 5

an upper ring (60a) and a lower ring (60b),
wherein a portion of each of the upper ring
(60a) and the lower ring (60b) of the second
light-emitting module (80) is connected with 70
the first conducting bar (31), and another
portion of each of the upper ring (60a) and

the lower ring (60b) of the second light-emit-

ting module (80) is connected with the sec-

ond conducting bar (32); 15
multiple fixing balls respectively mounted

on the upper ring (60a) and the lower ring
(60b) of the second light-emitting module
(80) and spaced apart to form multiple
breakpoints; and 20
multiple LED filaments mounted between

the upperring (60a) and the lower ring (60b)

of the second light-emitting module (80) to
form an alternating U-shaped series-con-
nected circuitloop passing through the mul- 25
tiple LED filaments and the upper ring (60a)

and the lower ring (60b) of the second light-
emitting module (80).

7. The LED light bulb structure as claimed in claim 5, 30
wherein the multiple fixing balls of the first light-emit-
ting module (60) are made of glass.

8. The LED light bulb structure as claimed in claim 6,

wherein the multiple fixing balls of the at least one 35
second light-emitting module (80) are made of glass.
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