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(54) Utility Model Name
LED tubular lamp

(57) Summary

This Utility Model provides an LED tubular lamp, which
comprises a glass tube, a power supply, an LED light source
module arranged in the glass tube, an aluminum heat strip and
lamp caps connected to both ends of the glass tube. The LED
light source module is composed of an aluminum substrate and
many LED lamp beads arranged on the front of the aluminum
substrate. The power supply is divided into two sub power
supplies. These two sub power supplies are distributed at both

ends of the glass tube. On the front of the aluminum substrate,

wiring connecting all LED lamp beads is arranged. The wiring terminals are dlrectly
connected with the PCB boards of two sub power supplies. The back of the aluminum
heat strip sticks to the inner wall of the glass tube. The aluminum substrate is connected
to the front of the aluminum heat strip. The advantage is that by dividing the power
supply into two sub power supplies and printing wiring on the front of the aluminum
substrate, the space in the glass tube can be saved, so that the back of the aluminum
heat strip installed with the aluminum substrate can be close to the inner wall of the glass
tube, which improves the softness of the light emitted by the LED lamp beads, expands
the luminous angle of the LED tubular lamp, and improves the light efficiency.
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1. An LED tubular lamp, which comprises a glass tube, a power supply, an LED light source
module arranged in the glass tube, an aluminum heat strip and lamp caps connected to
both ends of the glass tube. The LED light source module is composed of an aluminum
substrate and many LED lamp beads arranged on the front of the aluminum substrate. It
is characterized in that the power supply is divided into two sub power supplies. These
two sub power supplies are distributed at both ends of the glass tube. On the front of the
aluminum substrate, wiring connecting all LED lamp beads is arranged. The wiring
terminals are directly connected with the PCB boards of two sub power supplies. The
back of the aluminum heat strip sticks to the inner wall of the glass tube. The aluminum
substrate is connected to the front of the aluminum heat strip.

2. The LED tubular lamp according to Claim 1 is characterized in that the aluminum heat
strip is composed of a long curved main heat strip and two long arc-shaped auxiliary heat
strips. The two auxiliary heat strips are symmetrically arranged on both sides of the main
heat strip. On the plane of the main heat strip, there is a mounting groove for installing the
aluminum substrate along the axial direction.

3. The LED tubular lamp according to Claim 2 is characterized in that the two sides of the
notch of the mounting groove are symmetrically extended inwards and set with a
clamping slot. The distance between the inner side of the bottom of the mounting groove
and the opposite side of the clamping slot is consistent with the thickness of the
aluminum substrate.

4. The LED tubular lamp according to Claim 3 is characterized in that the two sides of the
plane of the main heat strip are symmetrically extended outwards and set with connecting
strips. The main heat strip is connected with the auxiliary heat strips through the
connecting strips.

5. The LED tubular lamp according to Claim 4 is characterized in that several cooling
channels are arranged on the curved surface of the main heat strip along the axial
direction.

6. The LED tubular lamp according to Claim 5 is characterized in that the curved surface of
the main heat strip and the outer arc-shaped surface of the auxiliary heat strips
respectively coincide with the inner wall of the glass tube. The curved surface of the main
heat strip and the outer arc-shaped surface of the auxiliary heat strips are respectively
pasted and connected with the inner wall of the glass tube through the thermally
conductive double-sided tape.

7. The LED tubular lamp according to Claim 1-6 is characterized in that welding spots are
arranged on the terminals of the wiring. The welding spots are directly welded with the
pads on the PCB boards of the sub power supplies. The two sub power supplies are
electrically connected through the pads on the PCB boards of the sub power supplies, the
welding spots and the wiring.

8. The LED tubular lamp according to Claim 7 is characterized in that a holder is arranged in
the lamp cap for clamping the end of the aluminum substrate. When the end of the
aluminum substrate is clamped in the holder, the lamp cap is positioned in the
circumference direction.
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The LED tubular lamp according to Claim 8 is characterized in that the lamp cap is
sleeved outside the end of the glass tube, and the PCB board of the sub power supply is
located in the lamp cap. The components of the sub power supply are located in the end
of the glass tube; Each lamp cap is connected with a pair of lamp cap copper pins, and
one end of the lamp cap copper pins is electrically connected with the PCB board of the
sub power supply.

The LED tubular lamp according to Claim 9 is characterized in that the power supply uses
non-isolated power supply.
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LED Tubular Lamp
Technical Field
[0001] This Utility Model covers an LED lamp, in particular to an LED tubular lamp.

Background Technology

[0002] With the rapid development of LED lighting technology, LED tubular lamps have been
gradually popularized as lighting sources. The traditional LED tubular lamp generally
comprises a housing, an LED light source module and a power supply component arranged in
the housing, and the plastic lamp caps arranged at both ends of the housing. The housing is
usually composed of an aluminum cooling base with a semicircular cross section and a
transparent PC (polycarbonate vinegar) plastic cover with a semicircular cross section.
Because the aluminum cooling base of this traditional LED tubular lamp is exposed, in order
to meet the requirements of safety regulations, the power supply cannot be made into a high-
efficiency non-isolated power supply in general. However, this will affect the overall lighting
effect of the LED tubular lamp.

[0003] Today, many LED lamp manufacturers on the market have introduced LED tubular
lamps with common glass tubes. This LED tubular lamp includes a glass tube, in which an
aluminum cooling base, an LED light source module, a power supply component and wires
connecting two ends of the plastic lamp cap are arranged. However, the LED tubular lamp
with this structure has the following problems: On the one hand, in order to set the power
supply component and connect the wires at both ends of the plastic lamp cap between the
aluminum cooling base and the glass tube, the entire aluminum cooling base cannot be
closely attached to the inner wall of the glass tube, which will make the LED lamp beads
closer to the light-emitting surface of the glass tube. It will not only affect the softness of the
light emitted by the LED lamp beads, but also cause the LED lamp beads to heat rapidly; On
the other hand, as the overall cooling can only rely on the aluminum cooling base, the width
requirements of the aluminum cooling base cannot be very narrow. However, if the width of
the aluminum cooling base is wide, it will affect the luminous angle of the LED tubular lamp; In
addition, because the power supply component is arranged between the aluminum cooling
base and the glass tube, it will cause the power supply component to heat rapidly.

Invention Content

[0004] The technical problem to be solved by this Utility Model is to provide an LED tubular
lamp with simple and compact structure, safe and reliable operation, soft light, large luminous
angle and high luminous efficiency.

[0005] The technical solution used by the Utility Model to solve the above technical problem is
as follows: An LED tubular lamp, which comprises a glass tube, a power supply, an LED light
source module arranged in the glass tube, an aluminum heat strip and lamp caps connected
to both ends of the glass tube. The LED light source module is composed of an aluminum
substrate and many LED lamp beads arranged on the front of the aluminum substrate. It is
characterized in that the power supply is divided into two sub power supplies. These two sub
power supplies are distributed at both ends of the glass tube. On the front of the aluminum
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substrate, wiring connecting all LED lamp beads is arranged. The wiring terminals are directly
connected with the PCB boards of two sub power supplies. The back of the aluminum heat
strip sticks to the inner wall of the glass tube. The aluminum substrate is connected to the
front of the aluminum heat strip.

[0006] The aluminum heat strip is composed of a long curved main heat strip and two long
arc-shaped auxiliary heat strips. The two auxiliary heat strips are symmetrically arranged on
both sides of the main heat strip. On the plane of the main heat strip, there is a mounting
groove for installing the aluminum substrate along the axial direction.

[0007] The two sides of the notch of the mounting groove are symmetrically extended inwards
and set with a clamping slot. The distance between the inner side of the bottom of the
mounting groove and the opposite side of the clamping slot is consistent with the thickness of
the aluminum substrate.

[0008] The two sides of the plane of the main heat strip are symmetrically extended outwards
and set with connecting strips. The main heat strip is connected with the auxiliary heat strips
through the connecting strips.

[0009] Several cooling channels are arranged on the curved surface of the main heat strip
along the axial direction.

[0010] The curved surface of the main heat strip and the outer arc-shaped surface of the
auxiliary heat strips respectively coincide with the inner wall of the glass tube. The curved
surface of the main heat strip and the outer arc-shaped surface of the auxiliary heat strips are
respectively pasted and connected with the inner wall of the glass tube through the thermally
conductive double-sided tape.

[0011] Welding spots are arranged on the terminals of the wiring. The welding spots are
directly welded with the pads on the PCB boards of the sub power supplies. The two sub
power supplies are electrically connected through the pads on the PCB boards of the sub
power supplies, the welding spots and the wiring.

[0012] A holder is arranged in the lamp cap for clamping the end of the aluminum substrate.
When the end of the aluminum substrate is clamped in the holder, the lamp cap is positioned
in the circumference direction.

[0013] The lamp cap is sleeved outside the end of the glass tube, and the PCB board of the
sub power supply is located in the lamp cap. The components of the sub power supply are
located in the end of the glass tube; Each lamp cap is connected with a pair of lamp cap
copper pins, and one end of the lamp cap copper pins is electrically connected with the PCB
board of the sub power supply.

[0014] The power supply uses non-isolated power supply.

[0015] Compared with the prior art, this Utility Model has the following advantages:

[0016] 1) On the one hand, because the power supply is divided into two sub power supplies
(the original power supply is divided into two parts), and the volume of a sub power supply is
greatly reduced compared with the original power supply, so that the sub power supplies can
be distributed at the ends of the glass tube. The sub power supply can be directly placed in
the lamp cap instead of between the aluminum heat strip and the glass tube, which solves the
heating problem of the power supply and the space occupation problem inside the glass tube;
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On the other hand, the electrical connection of the two sub power supplies is directly
completed through the wiring printed on the front of the aluminum substrate and the welding
spots set on the wiring terminals and the pads on the PCB boards of the two sub power
supplies, without the need to use wires. This structure saves space in the glass tube, so that
the back of the aluminum heat strip installed with the aluminum substrate can be close to the
inner wall of the glass tube. It not only extends the distance between the LED lamp beads and
the light-emitting surface of the glass tube, improves the softness of the light emitted by the
LED lamp beads, reduces the heating speed of the LED lamp beads, but also because the
aluminum heat strip only needs to cooling the LED lamp beads, so the width of the aluminum
heat strip can be designed to be relatively narrow under the condition that the LED lamp
beads can be fully cooled, which can expand the luminous angle of the LED tube lamp and
improve the light efficiency.

[0017] 2) By dividing the power supply into two sub power supplies, and printing wiring on the
front of the aluminum substrate, it solves the cooling, light softness, luminous angle, light
efficiency and other issues. This structure is relatively simple and compact, safe and reliable.

Figures Description

[0018] Figure 1 is the overall outline structure diagram of the LED tubular lamp of the Utility
Model;

[0019] Figure 2 is the overall structure explosion diagram of the LED tubular lamp of the Utility
Model;

[0020] Figure 3 is an enlarged diagram of Part A in Figure 2;

[0021] Figure 4 is the sectional diagram of Figure 1,

[0022] Figure 5 is the right section sectional diagram of the LED tubular lamp of the Utility
Model;

[0023] Figure 6 is the left section sectional diagram of the LED tubular lamp of the Utility
Model;

[0024] Figure 7 is the axial diagram of the lamp cap of the LED tubular lamp of the Utility
Model.

Specific Enforcement Mode

[0025] The Utility Model will be further described below with the figures and specific
examples.

[0026] As shown in the figures, this Utility Model provides an LED tubular lamp, which
comprises a glass tube 1, a power supply, an LED light source module 3 arranged in the
glass tube 1, an aluminum heat strip 4 and lamp caps 5 connected to both ends of the glass
tube 1. The LED light source module 3 is composed of an aluminum substrate 31 and many
LED lamp beads 32 arranged on the front of the aluminum substrate 31. The power supply is
divided into two sub power supplies 21. These two sub power supplies 21 are horizontally
distributed at both ends of the glass tube 1. On the front of the aluminum substrate 31, wiring
(not shown in the figures) connecting all LED lamp beads 32 is arranged (that is printing). The
wiring is arranged on both sides of several rows of LED lamp beads 32. It replaces the wires
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connecting the power supply. The welding spots (not shown in the figure) are arranged on the
wiring terminals. The wiring terminals are directly welded with the pads of the PCB boards 22
of the sub power supplies 21 through the welding spots. The two sub power supplies 21 are
electrically connected through the pads, welding spots and wiring on the PCB boards 22 of
the sub power supplies 21. The back of the aluminum heat strip 4 sticks to the inner wall of
the glass tube 1. The aluminum substrate 31 is connected to the front of the aluminum heat
strip 4. For the LED tubular lamp with this structure, on the one hand, because the power
supply is divided into two sub power supplies 21 (the original power supply is divided into two
parts), and the volume of a sub power supply 21 is greatly reduced compared with the original
power supply, so that the sub power supplies 21 can be distributed at the ends of the glass
tube 1. The sub power supply can be directly placed in the lamp cap 5 instead of between the
aluminum heat strip 4 and the glass tube 1, which solves the heating problem of the power
supply and the space occupation problem inside the glass tube 1; On the other hand, the
electrical connection of the two sub power supplies 21 is directly completed through the wiring
printed on the front of the aluminum substrate 31 and the welding spots set on the wiring
terminals and the pads on the PCB boards 22 of the two sub power supplies 21, without the
need to use wires. This structure saves space in the glass tube 1, so that the back of the
aluminum heat strip 4 installed with the aluminum substrate 31 can be close to the inner wall
of the glass tube 1. It not only extends the distance between the LED lamp beads 32 and the
light-emitting surface of the glass tube 1, improves the softness of the light emitted by the
LED lamp beads 32, reduces the heating speed of the LED lamp beads 32, but also because
the aluminum heat strip 4 only needs to cooling the LED lamp beads 32, so the width of the
aluminum heat strip 4 can be designed to be relatively narrow under the condition that the
LED lamp beads 32 can be fully cooled, which can expand the luminous angle of the LED
tube lamp and improve the light efficiency.

[0027] In this example, the aluminum heat strip 4 is composed of a long curved main heat
strip 41 and two long arc-shaped auxiliary heat strips 42. The two sides of the plane of the
main heat strip 41 are symmetrically extended outwards and set with connecting strips 43.
One auxiliary heat strip 42 is connected with one side of the main heat strip 41 through one of
the connecting strips 43, and the other auxiliary heat strip 42 is connected with the other side
of the main heat strip 41 through the other connecting strip 43. Two auxiliary heat strips 42
are arranged symmetrically. On the plane of the main heat strip 41, there is a mounting
groove 44 for installing the aluminum substrate 31 along the axial direction. The aluminum
substrate 31 is installed on the middle position of the aluminum heat strip 4 through the
mounting groove 44. The curved surface of the main heat strip 41 and the outer arc-shaped
surface of the auxiliary heat strips 42 respectively coincide with the inner wall of the glass
tube 1. The curved surface of the main heat strip 41 and the outer arc-shaped surface of the
auxiliary heat strips 42 are respectively pasted and connected with the inner wall of the glass
tube 1 through the thermally conductive double-sided tape. For installing the aluminum
substrate 31 more easier, the two sides of the notch of the mounting groove 44 can
symmetrically extended inwards and set with a clamping slot 45, and the distance d between
the inner side of the bottom of the mounting groove 44 and the opposite side of the clamping
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slot 45 is consistent with the thickness of the aluminum substrate 31. In the actual design
process, the vertical distance between the inner side of the bottom of the mounting groove 44
and the opposite side of the clamping slot 45 can be slightly greater than the thickness of the
aluminum substrate 31. When installing the aluminum substrate 31, directly insert the
aluminum substrate 31 into the mounting groove 44 through the groove end of the mounting
groove 44. In this way, the aluminum substrate 31 is firmly clamped in the mounting groove
44 through the clamping slot 45, which is very convenient for installation.

[0028] In this example, several cooling channels 46 can be arranged on the curved surface of
the main heat strip 41 along the axial direction. The cooling channels 46 can further improve
the cooling performance of the aluminum heat strip 4.

[0029] In this example, a holder 51 is arranged in the inner wall of the lamp cap 5 for clamping
the end of the aluminum substrate 31. During installation, directly insert the end of the
aluminum substrate 31 into the holder 51, so that the end of the aluminum substrate 31 is
clamped into the holder 51. Through the cooperation of the end of the aluminum substrate 31
and the holder 51, not only the lamp cap 5 is connected with the glass tube 1, but also the
lamp cap 5 is positioned in the circumference direction.

[0030] In this example, the lamp cap 5 is sleeved outside the end of glass tube 1. In the actual
processing, the inner wall of lamp cap 5 and the outer wall of end of the glass tube 1 can be
bonded and fixed together through the existing thermally conductive adhesive. The PCB
board 22 of the sub power supply 21 is located in the lamp cap 5. The components of the sub
power supply 21 are located in the end of the glass tube 1; Each lamp cap 5 is connected
with a pair of lamp cap copper pins 52, and one end of the lamp cap copper pins 52 is
electrically connected with the PCB board 22 of the sub power supply 21.

[0031] In this example, the glass tube 1 directly uses the common glass tube sold in the
market; The power supply can be either isolated or non-isolated power supply.

[0032] We have carried out application experiment for the LED tubular lamp (22W) with this
structure. The experimental results are as follows: good cooling effects, light quantity =
20001m, with an average life of 25000 hours. The LED tubular lamp with this structure can be
used for LED tubular lamps with higher wattage.
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