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(54) Flexible rod light device formed of chip on board based LED lamps and manufacturing

method thereof

(57)  Flexible rod light device containing a string of
chip on board (C.0.B.) based LED lamps (20) and man-
ufacturing method thereof are disclosed. The device
comprises an inner layer (10) including two parallel up-
ward flanges (12,13) on sides and a lengthwise top
groove (11) between the flanges; a string of C.O.B.
based LED lamps (20) comprising a plurality of series
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connected units each including a C.0.B. based LED
lamp (21) secured on the groove (11) and between the
flanges (12,13), one or more conductor means (23), and
a resistor (22); a pair of main wires (31,32) parallel dis-
posed within the flanges (12,13); and a jacket (40)
wrapped up the inner layer (10) and the string of lamps
(20). All lamps are secured and have the same orienta-
tion for achieving an increased illumination.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to LED (Light
Emitting Diode) means and more particularly to a flexi-
ble rod light device containing a string of chip on board
(C.0.B.) based LED lamps and manufacturing method
thereof.

2. Description of Related Art

[0002] A process of manufacturing a conventional
flexible rod light is shown in FIG. 13. First, solder a ter-
minal 2a of a LED lamp 2 to one end of a conductor
section 3. Next, pull the conductor section 3 to pass a
side of the LED lamp 2. Then, solder a terminal 2b of a
second LED lamp 2 to the other end of the conductor
section 3. Then, repeat above three processes to form
a string of LED lamps. Next, put a continuous sleeve 1
around the string of LED lamps. Then, wrapping the
sleeve 1 with a plastic material (not shown) by extrusion
to form a jacket. As a result, the flexible rod light is
formed.

[0003] However, the prior art suffered from several
disadvantages. For example, there is no support means
between any two adjacent LED lamps 2 with the con-
ductor section 3 bent therebetween. Further, the LED
lamps 2 and the conductor sections 3 tend to be stuck
within the sleeve 1 during the manufacturing process.
This is particularly true when the sleeve 1 has a length
longer than a predetermined one, resulting in an inter-
rupt of the manufacturing process. In a less serious
case, a distance between two adjacent LED lamps 2
may be different from that of another two adjacent LED
lamps 2. And in turn, the already bent conductor section
3 is further bent or extended. As an end, a desired con-
figuration of equal spaced apart LED lamps 2 is not ob-
tainable. Consequently, a uniform light emitted from the
light device is made impossible. Furthermore, an exces-
sive pulling of one LED lamp 2 from an adjacent LED
lamp 2 may break the conductor section 3, thus discon-
necting the electrical connection of the light device. Al-
so, LED lamps 2 tend to displace slightly in the sleeve
1, i.e., not reliably secured. As such, light emitted from
a displaced LED lamp 2 may not concentrate in a direc-
tion parallel to, for example, X-Z plane, i.e., being ob-
lique relative to the X-Z plane.

[0004] Thus, it is desirable to provide an improved
flexible rod light device formed of C.O.B. based LED
lamps and manufacturing method thereof in order to
overcome the above drawbacks of the prior art.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-
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vide a flexible rod light device wherein light emitted from
LED lamps can concentrate in a direction perpendicular
to the top surface thereof to thereby increase illumina-
tion.

[0006] It is another object of the present invention to
provide a flexible rod light device wherein a string of LED
lamps enhances flexibility of the conductor section when
used.

[0007] It is further object of the present invention to
provide a flexible rod light device wherein the compo-
nents of LED lamps and resistors are protected from
damage.

[0008] It is still further object of the present invention
to provide a flexible rod light device wherein the LED
lamps are readily fastened and installed when assem-
bling, and each of lamps has a same orientation.
[0009] It is still further object of the present invention
to provide a flexible rod light device wherein a string of
LED lamps and resistors is easily installed due to flat
top and bottom surface of jacket.

[0010] Inan aspectof the presentinvention to provide
a flexible rod light device having concentrated light and
increased flexibility to withstand a pulling thereof. The
light device comprises a flexible elongate plate-shaped
inner layer formed of a transparent or half-transparent
plastic material including two parallel upward flanges on
sides and a lengthwise top groove between the flanges;
a string of C.O.B. based LED lamps comprising a plu-
rality of series connected units each including a C.O.B.
based LED lamp, two conductor sections coupled to op-
posite ends of the C.0.B. based LED lamp, and a resis-
tor interconnecting the other conductor section of a unit
and one conductor section of an adjacent unit so that
the string of C.O.B. based LED lamps are secured on
the groove by clinging between the flanges; a pair of
main wires disposed within the flanges wherein front
most and rearmost conductor sections are rested on the
main wires in front and rear sides of the inner layer re-
spectively; and a jacket, formed of the same material as
the inner layer, wrapped up the inner layer and the string
of C.0.B. based LED lamps.

[0011] In another aspect of the present invention to
provide a method of manufacturing a flexible rod light
device having concentrated light and increased flexibil-
ity to withstand a pulling thereof, the method comprising
the steps of (a) wrapping a parallel pair of main wires in
sides of aninner layer formed of a flexible elongate plas-
tic material by molding wherein the inner layer includes
two parallel upward flanges on the sides and a length-
wise top groove between the flanges; (b) soldering one
end of a resistor to the other end of one conductor sec-
tion and the other end thereof to one end of another ad-
jacent conductor section, and interconnecting the con-
ductor sections by an C.O.B. based LED lamp by sol-
dering; (c) continuing step (b) to form a string of C.O.B.
based LED lamps including a plurality of units each in-
cluding the C.0.B. based LED lamp, two conductor sec-
tions, and the resistor; (d) placing the string of C.O.B.
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based LED lamps on the groove and securing the same
between the flanges; (e) disposing front most and rear-
most conductor sections on the main wire in front and
rear sides of the inner layer respectively; and (f) wrap-
ping up the inner layer and the string of C.0.B. based
LED lamps by a material the same as the inner layer by
extruding to form a jacket.

[0012] The above and other objects, features and ad-
vantages of the present invention will become apparent
from the following detailed description taken with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a perspective view of a first preferred em-
bodiment of flexible rod light device according to the
invention;

FIG. 2 is an exploded perspective view of a string
of C.0.B. based LED lamps and an inner layer with
a jacket removed for clarity according to the inven-
tion;

FIG. 3 is a perspective view in part section of the
assembled string of C.O.B. based LED lamps and
the inner layer according to the invention;

FIG. 4 is a side plan view of the light device;

FIG. 5 is a view similar to FIG. 4, showing another
embodiment of the jacket;

FIG. 6 is an exploded perspective view of a string
of C.0O.B. based LED lamps and an inner layer with
a jacket removed for clarity according to a second
preferred embodiment of flexible rod light device of
the invention;

FIG. 7 is a perspective view of a portion of a string
of C.0.B. based LED lamps according to a third pre-
ferred embodiment of flexible rod light device of the
invention;

FIG. 8 is a perspective view of a portion of a string
of C.0.B. based LED lamps according to a fourth
preferred embodiment of flexible rod light device of
the invention;

FIG. 9 is a perspective view of a portion of a string
of C.0.B. based LED lamps according to a fifth pre-
ferred embodiment of flexible rod light device of the
invention;

FIG. 10 is an exploded perspective view of a string
of C.0.B. based LED lamps and an inner layer with
a jacket removed for clarity according to a sixth pre-
ferred embodiment of flexible rod light device of the
invention;

FIG. 11 is an exploded perspective view of a string
of C.0.B. based LED lamps and an inner layer with
a jacket removed for clarity according to a seventh
preferred embodiment of flexible rod light device of
the invention;

FIG. 12 is an exploded perspective view of a string
of C.0.B. based LED lamps and an inner layer with
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a jacket removed for clarity according to an eighth
preferred embodiment of flexible rod light device of
the invention; and

FIG. 13 is a side view in part section for illustrating
a process of manufacturing a conventional flexible
rod light.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

[0014] Referring to FIGS. 1, 2, 3, 4 and 5, there is
shown a first preferred embodiment of flexible rod light
device constructed in accordance with the invention.
The light device comprises an inner layer 10, a string of
C.O.B. based LED lamps 20, a pair of main wires 30
and 31, and a jacket 40. Each of above components will
now be described in detail below.

[0015] The inner layer 10 is a flexible elongate plate-
shaped member formed of a transparent (or half-trans-
parent) plastic material. The inner layer 10 comprises
two parallel upward flanges 12 and 13 on both sides and
a lengthwise top groove 11 between the flanges 12 and
13. The string of C.0O.B. based LED lamps 20 comprises
a plurality of units each including a C.O.B. based LED
lamp 21 (i.e., C.O.B. based LED lamp 21 mounted on a
board), two conductor sections 23 coupled to opposite
ends of the C.0.B. based LED lamp 21 by soldering,
and a resistor 22 interconnecting the other conductor
section 23 of a unit and one conductor section 23 of an
adjacent unit by soldering. With this configuration, C.O.
B. based LED lamps 21 are series connected. Further,
the string of C.O.B. based LED lamps 20 are secured
on the groove 11 by clinging between the flanges 12 and
13. The pair of main wires 30 and 31 are disposed within
the flanges 12 and 13. A front most conductor section
230 is disposed on the main wire 30 in a front side of
the inner layer 10 by a tool. Likewise, a rearmost con-
ductor section 231 is disposed on the main wire 31 in a
rear side of the inner layer 10 by a tool. As such, the
main wires 30 and 31 interconnect a power source (not
shown) and the string of C.O.B. based LED lamps 20 to
form an electric circuit. The jacket 40, having the same
plastic material as the inner layer 10, is formed to wrap
up the inner layer 10 and the string of C.O.B. based LED
lamps 20 by extrusion.

[0016] Referring to FIG. 4 specifically, there is shown
a side plan view of the light device of the present inven-
tion. A smoothness of flat top and bottom surface 41 and
42 of the jacket 40 can be seen clearly. Also, light emit-
ted from the C.O.B. based LED lamp 21 (as indicated
by arrow) concentrates in a direction perpendicular to
the top surface 41, thus obtaining an increased illumi-
nation.

[0017] Referring to FIG. 5 specifically, there is shown
another embodiment of the jacket 40 of the present in-
vention wherein a plurality of parallel troughs 410 and
420 are formed on the top and bottom surfaces 41 and
42 respectively.
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[0018] A process of manufacturing the flexible rod
light device of the invention comprises the steps of:

Step 1: Wrap the parallel pair of main wires 30 and
31 in the sides of the inner layer 10 by molding.
Step 2: Solder one end of the resistor 22 to the other
end of one conductor section 23 and solder the oth-
er end thereof to one end of another adjacent con-
ductor section 23. Interconnect the conductor sec-
tions 23 of the same unit by the C.O.B. based LED
lamp 21 by soldering. Continue above two sub-
steps to form a string of C.O.B. based LED lamps
20 including a plurality of units each including the
C.O.B. based LED lamp 21, two conductor sections
23, and the resistor 22.

Step 3: Place the string of C.O.B. based LED lamps
20 on the groove 11 and secure the same between
the flanges 12 and 13.

Step 4: Dispose the front most and the rearmost
conductor sections 230 on the main wire 30 in the
front and rear sides of the inner layer 10 respective-
ly by a tool. As such, the main wires 30 and 31 in-
terconnect a power source (not shown) and the
string of C.O.B. based LED lamps 20 to form an
electric circuit.

Step 5: Wrap up the inner layer 10 and the string of
C.0O.B. based LED lamps 20 by a plastic material
the same as the inner layer 10 by extruding to form
a jacket 40.

[0019] The bené€fits of this invention include: the C.O.
B. based LED lamps 21 are fastened and have the same
orientation. Enhanced flexibility of the conductor sec-
tions 23 on the groove 11 (i.e., X-Y plane as assumed)
to withstand a pulling of the light device. Protection the
resistors 22 against damage. Easy installation is effect-
ed due to the flat top and bottom surfaces 41 and 42 of
the jacket 40. Light emitted from C.O.B. based LED
lamps 21 (as indicated by arrow) can concentrate in a
direction perpendicular to the top surface 41, i.e., in-
creased illumination.

[0020] Referring to FIG. 6, there is shown a second
preferred embodiment of the invention. The character-
istics of the embodiment are detailed below. Each unit
comprises a C.0.B. based LED lamp 21, a SMD resistor
(or current control IC) 22a mounted on the C.O.B. based
LED lamp 21 by soldering, and a conductor section 23
coupled between the C.O.B. based LED lamps 21 of two
adjacent units by soldering. It is to be noted that above
step 2 may be slightly adjusted as the following: form
each unit of the string of C.0.B. based LED lamps 20
by passing through a soldering paste or by spot welding
on a section of wire of copper foil.

[0021] Referring to FIG. 7, there is shown a third pre-
ferred embodiment of the invention. The characteristics
of the embodiment are detailed below. An elongate cop-
per foil section 24 is used to replace the conductor sec-
tion for interconnecting the C.0.B. based LED lamps 21
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of two adjacent units by soldering. Further, SMD resistor
(or current control IC) 22a is mounted on a bottom of the
C.O.B. based LED lamp 21.

[0022] ReferringtoFIG. 8, there is shown a fourth pre-
ferred embodiment of the invention. The difference of
the third and the fourth embodiments is that the elongate
copper foil section 24 is replaced by a conductor section
23a and a flexible sleeve 25 is sleeved on the conductor
section 23a. As such, a benefit of permitting a pulling of
the sleeve 25 without disengaging the conductor section
23a from the adjacent C.O.B. based LED lamp 21 is ob-
tained. In other words, an enhanced flexibility of the con-
ductor section is achieved.

[0023] Referring to FIG. 9, there is shown a fifth pre-
ferred embodiment of the invention. The differences of
the third and the fifth embodiments are that the elongate
copper foil section 24 is replaced by an elongate metal
foil section 27. Further, a temporary tape 26 having a
plurality of equally spaced apart rectangular openings
261 (formed by punching) each sized for positioning the
C.0.B. based LED lamp 21 and small portions of the
elongate metal foil sections 27 therein is provided. The
tape 26 is removed once the string of C.0.B. based LED
lamps 20 has been secured on the groove 11. Note that
the coupling of the C.0.B. based LED lamp 21 and the
elongate metal foil sections 27 may be effected by
means of a solder machine having a plurality of solder-
ing means for simultaneous soldering.

[0024] Referringto FIG. 10, there is shown a sixth pre-
ferred embodiment of the invention. The differences of
the third and the sixth embodiments are that a plurality
of equally spaced apart rectangular recesses 15 are
formed on the groove 11 by punching wherein each re-
cess 15 is sized to receive and secure the C.0.B. based
LED lamp 21 therein. Note that, in one case, a plurality
of bubbles are formed on top of each recess 15 by con-
trolling extrusion temperature and extrusion speed of
the jacket. As such, a flexibility of the light device is
made possible because the bubbles can provide a buff-
ering effect between the recess 15 and the C.O.B.
based LED lamp 21 when the light device is bent. Fur-
ther note that, in another case, there are no bubbles
formed. Instead, a plurality of raised points are formed
on top of each recess 15. The raised points also can
provide a buffering effect between the recess 15 and the
C.0.B. based LED lamp 21 when the light device is bent.
[0025] Referring to FIG. 11, there is shown a seventh
preferred embodiment of the invention. The difference
of the fifth and the seventh embodiments is that the tape
26 is secured on top of the inner layer 10 by means of
adhesive. Such also can achieve the purpose of posi-
tioning and securing the string of C.O.B. based LED
lamps 20 on the inner layer 10.

[0026] Referring to FIG. 12, there is shown an eighth
preferred embodiment of the invention. The difference
of the seventh and the eighth embodiments are that a
plurality of equally spaced apart slots 16 are formed on
either side of the groove 11 abutted on the flanges 12
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and 13 and a plurality of equally spaced apart latched
members 263 are formed on either side of the string of
C.O.B. based LED lamps 20 wherein each latched
member 263 is inserted into and secure in each corre-
sponding slot 16.

[0027] Also, side surfaces 43 and 44 of the jacket 40
can be made flat. Thus, a substantially rectangular or
square cross-section of the light is obtained.

[0028] While the invention herein disclosed has been
described by means of specific embodiments, numer-
ous modifications and variations could be made thereto
by those skilled in the art without departing from the
scope and spirit of the invention set forth in the claims.

Claims

1. A method of manufacturing a flexible rod light de-
vice comprising the steps of:

(a) wrapping a parallel pair of main wires in
sides of an inner layer formed of a flexible elon-
gate plastic material by molding wherein the in-
ner layer includes two parallel upward flanges
on the sides and a lengthwise top groove be-
tween the flanges;

(b) connecting a first end of an C.O.B. based
LED lamp to a first conductor section, a second
end thereof to a second conductor section, and
interconnecting the second conductor section
and the adjacent conductor sector by a first re-
sistor so as to form a connection unit;

(c) continuing step (b) to form a string of C.O.
B. based LED lamps including a plurality of
units each including the C.O.B. based LED
lamp, two conductor sections, and the resistor.
(d) placing the string of C.O.B. based LED
lamps on the groove and securing the same be-
tween the flanges;

(e) disposing a front most and a rearmost con-
ductor sections on the main wire in a front side
and a rear side of the inner layer respectively;
and

(f) wrapping up the inner layer and the string of
C.O.B. based LED lamps by a material the
same as the inner layer by extruding to form a
jacket.

2. The method of claim 1, wherein the step (b) further
comprises forming a unit of the string of C.O.B.
based LED lamps by passing through a soldering
machine after carrying out step (b).

3. The method of claim 1, wherein the step (b) further
comprises forming a unit of the string of C.O.B.
based LED lamps by spot welding on a section of
wire of copper foil after carrying out step (b).

10

15

20

25

30

35

40

45

50

55

4.

The method of claim 1, wherein the additional steps
of forming a unit of the string of C.O.B. based LED
lamps by (b1) coupling an elongate metal foil sec-
tion between two adjacent units of the string of C.
0.B. based LED lamps, and (b2) placing a tape hav-
ing a plurality of equally spaced apart openings
formed by punching each sized for positioning the
C.0.B. based LED lamp and predetermined por-
tions of the elongate metal foil sections therein
wherein the tape is removed once the string of C.
O.B. based LED lamps has been secured on the
groove after carrying out step (b).

The method of claim 4, wherein the coupling of the
C.0.B. based LED lamp and the elongate metal foil
sections is done by means of a spot welding ma-
chine having a plurality of spot welding means for
simultaneous soldering.

The method of claim 4, wherein the tape is secured
on a top of the inner layer by means of an adhesive.

The method of claim 4, further comprising a plurality
of equally spaced apart slots on either side of the
groove abutted on the flange and a plurality of
equally spaced apart latched members on either
side of the string of C.O.B. based LED lamps where-
in each latched member is inserted into and se-
cured in the corresponding slot.

A flexible rod light device having concentrated light
and increased flexibility to withstand a pulling there-
of, the light device comprising:

a flexible elongate plate-shaped inner layer
(10) formed of a transparent or half-transparent
plastic material including two parallel upward
flanges (12, 13) on sides and a lengthwise top
groove (11) between the flanges (12, 13);

a string of C.0.B. based LED lamps (20) com-
prising a plurality of series connected units
each including a C.O.B. based LED lamp, a
conductor section (23) and a resistor (22) inter-
connecting the conductor section of a unit and
another conductor section (23) of an adjacent
unit so that the string of C.O.B. based LED
lamps (20) are secured on the groove (11) by
clinging between the flanges (12, 13);

a pair of main wires (30, 31) disposed within the
flanges (12, 13) wherein a front most and a
rearmost conductor sections (230, 231) are
rested on the main wires (30, 31) in a front and
a rear sides of the inner layer (10) respectively;
and

a jacket (40), formed of the same material as
the inner layer (10), wrapped up the inner layer
(10) and the string of C.O.B. based LED lamps
(20).
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The device of claim 8, wherein the jacket (40) has
flat top and bottom surfaces (41, 42) so that light
emitted from the C.O.B. based LED lamps (21) is
concentrated in a direction perpendicular to the top
surface (41).

The device of claim 9, further comprising a plurality
of parallel troughs (410, 420) formed on the top and
the bottom surfaces (41, 42) of the jacket (40) re-
spectively.

The device of claim 8, wherein the jacket (40) has
a substantially rectangular cross-section.

The device of claim 8, wherein each unit comprises
a C.0O.B. based LED lamp (21), a second resistor
(22a) mounted on the C.O.B. based LED lamp, and
a conductor section coupled between the C.O.B.
based LED lamps of two adjacent units.

The device of claim 12, wherein each unit compris-
es a C.0.B. based LED lamp (21) and an elongate
copper foil section (24) coupled between the C.O.
B. based LED lamps (21) of two adjacent units
wherein a second resistor (22a) is mounted on a
bottom of the C.O.B. based LED lamp (21).

The device of claim 12, wherein each unit further
comprises a C.0.B. based LED lamp (21), a second
resistor (22a) mounted on the bottom of the C.O.B.
based LED lamp (21), a flexible conductor section
(23a) coupled between the C.O.B. based LED
lamps of two adjacent units, and a flexible sleeve
(25) sleeved on the flexible conductor section (23a)
for enhancing a flexibility of the flexible conductor
section (23a).

The device of claim 12, wherein each unit compris-
esaC.0.B. based LED lamp (21), a second resistor
(22a) mounted on the bottom of the C.O.B. based
LED lamp (21), an elongate metal foil section (27)
coupled between the C.O.B. based LED lamps of
two adjacent units, and a tape (26) having a plurality
of equally spaced apart openings (261) each sized
for positioning the C.O.B. based LED lamp (21) and
portions of the elongate metal foil sections (27)
therein, the tape (26) being removed once the string
of C.0.B. based LED lamps (21) has been secured
on the groove (11).

The device of claim 15, wherein the tape (26) is se-
cured on a top of the inner layer (10) by means of
an adhesive.

The device of any one of claims 12 to 16, wherein
the second resistor (22a) is SMD resistor or a cur-
rent control IC resistor.
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18.

19.

10

The device of claim 15, further comprising a plurality
of equally spaced apart slots (16) on either side of
the groove (11) abutted on the flange (12, 13) and
a plurality of equally spaced apart latched members
(263) on either side of the tape (26) wherein each
latched member (263) is inserted into and secured
in the corresponding slot (16).

The device of claim 12, further comprising a plurality
of equally spaced apart rectangular recesses (15)
on the groove (11) formed by punching wherein
each recess (15) is sized to receive and secure the
C.O.B. based LED lamp (21) therein, so as to form
a plurality of gaps or bubbles on a top of each recess
(15) therebetween for controlling an extrusion tem-
perature and an extrusion speed of the jacket (40).
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