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(54) [Title of the Invention] Straight Tube Lamp and Lighting Device
(57) [Abstract]

[Problem] To provide a straight tube lamp with a built-in lighting circuit and a noncombustible
structure and a lighting device using this straight tube lamp.

[Solution] The straight tube lamp 13 includes a light source unit 23 having light emitting
elements 33, a lighting circuit 24 for lighting the light emitting elements 33, and a lamp unit
22 housing the light source unit 23 and the lighting circuit 24. The lamp unit 22 includes a
straight tube 20 that is at least partially translucent, and a cap 21a disposed on one end of
the tube 20. The lighting circuit 24 is covered with an insulator 25, and the lighting circuit 24
is covered with a non-combustible cover 26a via the insulator 25.

[Selected Drawing] Fig. 1
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13: Straight tube lamp 25: Insulator
20: Tube 26a: Non-combustible cover
21a: Cap 33: Light emitting elements
22: Lamp unit 42: Lighting circuit cover
23: Light source unit 43: Cap peripheral cover
24: Lighting circuit 44: Cap end cover
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[Claims]
[Claim 1]

A straight tube lamp comprising:

a light source unit having light emitting elements;

a lighting circuit for lighting the light emitting elements;

a lamp unit having a straight tube that is at least partially translucent and caps disposed at
the ends of the tube, and housing the light source unit and the lighting circuit;

an insulator covering the lighting circuit; and

a non-combustible cover covering the lighting circuit via the insulator.

[Claim 2]

The straight tube lamp according to claim 1, wherein
the insulator is a tube and caps made of an insulating material, and
the non-combustible cover is arranged on the outside of the tube and caps.

[Claim 3]

The straight tube lamp according to claim 2, wherein

the non-combustible cover has a lighting circuit covering portion that covers the lighting
circuit, a cap peripheral surface covering portion that covers the peripheral surface of the
caps, and a cap end surface covering portion that covers the end surface of the caps.

[Claim 4]

The straight tube lamp according to any one of claims 1 to 3, wherein
the tube is made of a non-combustible material.

[Claim 5]

The straight tube lamp according to claim 1, wherein
the non-combustible cover is a cap made of metal material.

[Claim 6]

The straight tube lamp according to any one of claims 1 to 5, wherein the lighting circuit
comprises:

a lighting means for lighting the light emitting elements;

a power supply type detecting means for detecting the type of power supply, that is, whether
the power supply inputted from the outside is alternating current or direct current; and

a control means for operating the lighting means when the power detected by the power
supply type detecting means is alternating current and not operating the lighting means when
the power is direct current.

[Claim 7]

The straight tube lamp according to any one of claims 1 to 5, wherein the lighting circuit
comprises:

a lighting means for lighting the light emitting elements;

a frequency detecting means for detecting the frequency of an alternating current power
supply inputted from the outside;
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a control means for operating the lighting means when the frequency detected by the
frequency detecting means is the frequency of the commercial alternating current power
supply and not operating the lighting means when the frequency detected by the frequency
detection means is a frequency other than the frequency of the commercial alternating current
power supply.

[Claim 8]

The straight tube lamp according to claim 6, wherein the lighting circuit has a rectifying means
for rectifying alternating current power inputted from the outside and supplying the rectified
power to the lighting means, and

the power supply type detecting means detects the type of power supply type on the input
side of the rectifying means.

[Claim 9]

The straight tube lamp according to claim 7, wherein the lighting circuit has a rectifying means
for rectifying alternating current power inputted from the outside and supplying the rectified
power to the lighting means, and

the frequency detecting means detects the frequency of the alternating current power supply
on the input side of the rectifying means.

[Claim 10]

A lighting device comprising:

the straight tube lamp according to any one of claims 1 to 9; and
sockets connected to the straight tube lamp.

[Detailed Description of the Invention]

[Technical Field]

[0001]

Embodiments of the present invention relate to a straight tube lamp using light emitting
elements as a light source and a lighting device using this straight tube lamp.

[Background Art]

[0002]

In a straight tube lamp using LED elements as a light source, a light source unit having LED
elements is housed inside a translucent straight tube made of resin, and resin caps with
protruding terminals are attached to both ends of the tube.

[0003]

There are also straight tube lamps with a built-in lighting circuit in which the lighting circuit
that lights LED elements is housed inside a tube, and the commercial alternating current

power supplied from the outside through the sockets connected to the caps is converted into
direct current power by the lighting circuit and supplied to the LED elements.
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[Prior Art Documents]

[Patent Documents]

[0004]

[Patent Document 1] JP 2010-123358 A

[Summary of the Invention]

[Problem to Be Solved by the Invention]

[0005]

In a straight tube lamp with a built-in lighting circuit, when the electronic components in the
lighting circuit experience abnormal heat generation due to age or misuse of the straight tube
lamp, the resin components arranged around the electronic components may experience
thermal damage, yet non-combustible structures have not been adopted.

[0006]

The problem to be solved by the present invention is to provide a straight tube lamp with a
built-in lighting circuit and a non-combustible structure, and to provide a lighting device using
this straight tube lamp.

[Means for Solving the Problem]

[0007]

The straight tube lamp in an embodiment comprises a light source unit having light emitting
elements, a lighting circuit for lighting the light emitting elements, and a lamp unit housing
the light source unit and the lighting circuit. The lamp unit has a straight tube that is at least
partially translucent and caps disposed at the ends of the tube. An insulator covers the lighting
circuit, and a non-combustible cover covers the lighting circuit via the insulator.

[Effect of the Invention]

[0008]

By covering the lighting circuit housed in the lamp unit with an insulator and covering the
lighting circuit with a non-combustible cover via the insulator, the present invention can be
expected to provide a straight tube lamp with a built-in lighting circuit and a non-combustible
structure.

[Brief Description of the Drawings]

[0009]

[Fig. 1] Fig. 1 is a cross-sectional view of the straight tube lamp in the first embodiment.

[Fig. 2] Fig. 2 is a perspective view of this straight tube lamp.

[Fig. 3] Fig. 3 is a circuit diagram of the lighting circuit in this straight tube lamp.
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[Fig. 4] Fig. 4 is a perspective view of a lighting device using this straight tube lamp.

[Fig. 5] Fig. 5 is a block diagram of this straight tube lamp being used properly.

[Fig. 6] Fig. 6 is a block diagram of this straight tube lamp being used improperly.

[Fig. 7] Fig. 7 is a cross-sectional view of the straight tube lamp in the second embodiment.
[Fig. 8] Fig. 8 is an end view of this straight tube lamp.

[Modes for Carrying Out the Invention]

[0010]

The first embodiment will now be described with reference to Fig. 1 to Fig. 6.

[0011]

Fig. 4 is a perspective view of a lighting device 11. This lighting device 11 is, for example, a
recessed lighting fixture for two lamps.

[0012]

The lighting device 11 includes a long fixture unit 12, straight tube lamps 13 arranged in the
fixture unit 12, and sockets 14a, 14b arranged opposite each other on both ends of the fixture
unit 12 to which both ends of the straight tube lamps 13 are attached.

[0013]

As shown in Fig. 1 and Fig. 2, each straight tube lamp 13 has a lamp unit 22 with a straight
tube 20 that is at least partially translucent and a pair of caps 21a, 21b provided at both ends
of the tube 20. A light source unit 23 and a lighting circuit 24 are housed inside the lamp unit
22. In addition, an insulator 25 covers the lighting circuit 24 and a pair of non-combustible
covers 26a, 26b cover the lighting circuit 24 via the insulator 25.

[0014]

The tube 20 is formed of a translucent and insulative resin material in a cylindrical shape. As
long as the side of the tube 20 in the direction of light emission is translucent, the opposite
side in the direction of light emission does not have to be translucent.

[0015]

The caps 21a, 21b at both ends have the same shape and structure and are formed from an
insulative resin material. Each of the caps 21a, 21b has a cylindrical peripheral surface portion
28 and an end surface portion 29 that closes the end surface of the peripheral surface portion
28. The peripheral surface portions 28 of the caps 21a, 21b are formed so as to have the
same outer diameter as the tube 20, and the end surface of the peripheral surface portion 28
is joined to the end surface of the tube 20. A protruding portion 30 is formed on the outer
surface of the end surface portion 29 of the caps 21a, 21b and protrudes in the radial direction
along the axis of the straight tube lamp 13, and a pair of terminals 31 protrude from the
protruding portion 30 with the axis of the tube at the center. The pair of terminals 31 are flat
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metal plates with a rectangular cross section and are bent into an L shape with legs 31a
extending in the longitudinal direction of the straight tube lamp 13 and bent portions 31b
extending outward from the ends of the legs 31a so as to move away from each other with
respect to the other leg 31a. The caps 21a, 21b with this pair of terminals 31 comply with the
JEL801 Standard of the Japan Electric Lamp Manufacturers Association for "straight tube LED
lamp systems with L-shaped caps."

[0016]

The light source unit 23 includes a plurality of light emitting elements 33 such as LED elements
or EL elements, a board 34 with a mounting surface on which the plurality of light emitting
elements 33 have been mounted, and a heat dissipator 35 bonded to the opposite side of the
board 34 from the mounting surface. When the light emitting elements 33 are LED elements,
a surface mount device (SMD) package can be used or a chip-on-board (COB) module with
the plurality of LED elements mounted on a board 34 can be used.

[0017]

The lighting circuit 24 receives commercial alternating current power from the cap 21a on one
end, converts the alternating current power into direct current power for lighting the light
emitting elements 33, and supplies the direct current power to the light emitting elements 33.
The lighting circuit 24 is housed inside the tube 20 on one end in a lighting circuit housing
portion 37 between the light source unit 23 housed inside the tube 20 and the cap 21a
attached to one end of the tube 20. The lighting circuit 24 has a circuit board 39 on which a
plurality of electronic components 38 have been mounted. Lead components such as
capacitors and inductors are mounted on the mounting surface of the circuit board 39, and
surface mounted components such as resistors and switching elements are mounted on the
wiring pattern surface. The mounting surface of the circuit board 39 is arranged so as to be
substantially flush with the mounting surface of the board 34 on which the light emitting
elements 33 have been mounted. Here, 40 denotes an auxiliary board erected vertically with
respect to the circuit board 39 on which some of the electronic components 38 have been
mounted.

[0018]

The insulator 25 is composed of a tube 20 and a cap 21a, both made of a resin material, and
the lighting circuit 24 is covered by the tube 20 and the cap 21a.

[0019]

The non-combustible covers 26a, 26b are made of a metal material such as aluminum or a
steel plate, have the same shape and structure, and cover both ends of the tube 20 and the
outer surfaces of the caps 21a, 21b on both ends. A cylindrical lighting circuit covering portion
42 that covers the periphery of the lighting circuit 24, a cylindrical cap peripheral surface
covering portion 43 that covers the peripheral surface of the cap 21a, and a cap end surface
covering portion 44 that covers the end surface of the cap 21a are integrally molded at one
end of the non-combustible cover 26a. The lighting circuit 24 is covered via the tube 20
serving as an insulator 25, and the cap 21a. The lighting circuit covering portion 42 and the
cap peripheral surface covering portion 43 form a series of cylindrical shapes with the same
outer diameter. Each cap end surface covering portion 44 has an opening 45 through which
the protruding portion 30 protrudes from the cap end surface covering portion 44, and
mounting holes 46 for screwing a non-combustible cover 26a, 26b into a cap 21a, 21b. The
non-combustible cover 26b at the other end does not cover the lighting circuit 24, but has a
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lighting circuit covering portion 42, a cap peripheral surface covering portion 43, and a cap
end surface covering portion 44 identical to those of the non-combustible cover 26a at the
one end.

[0020]

In the straight tube lamp 13, a pair of terminals 31 protrude in parallel from the caps 21a,
21b at both ends. A surface parallel to the direction in which the pair of terminals 31 are
arranged is also parallel to the mounting surface of the board 34 in the light source unit 23.

[0021]

Fig. 3 is a circuit diagram of the lighting circuit 24. In the lighting circuit 24, the input end of
a rectifying means 48 is connected to the pair of terminals 31 in cap 21a via a noise filter
circuit F, a smoothing capacitor C1 is connected to the output end of the rectifying means 48,
and a lighting means 49 is connected to the smoothing capacitor C1 to convert the rectified
and smoothed power supply voltage to a predetermined direct current output and supply the
output to the light emitting elements 33. The lighting means 49 is composed of, for example,
a DC-DC converter, in which a series circuit consisting of the primary winding of a transformer
T1, a switching element Q1 such as a MOSFET, and a resistor R1 is connected in parallel to
the smoothing capacitor C1, a series circuit consisting of a diode D1 and the light emitting
elements 33 is connected to the secondary winding of the transformer T1, and a smoothing
electrolytic capacitor C2 is connected in parallel to the light emitting elements 33.

[0022]

A detecting means 50 is connected between the terminals 31 of the cap 21a, the noise filter
circuit F, and the power input end of the rectifying means 48. The detecting means 50 is a
power supply type detecting means for detecting the type of power supply, that is, whether
the input power is alternating current or direct current, or a frequency detecting means for
detecting the frequency of the inputted alternating current power supply.

[0023]

Information detected by the detecting means 50 is outputted to the control means 51, and
the lighting means 49 is controlled by the control means 51. When the detecting means 50 is
a power supply type detecting means, the control means 51 operates the lighting means 49
to light the light emitting elements 33 if the power detected by the power supply type
detecting means is alternating current power, and does not operate the lighting means 49 if
the power is direct current power. When the detecting means 50 is a frequency detecting
means, the control means 51 operates the lighting means 49 to light the light emitting
elements 33 if the frequency detected by the frequency detecting means is the frequency of
the commercial alternating current power supply, and does not operate the lighting means 49
if the frequency detected is not that of the commercial alternating current power supply.

[0024]
The sockets 14a at one end of the fixture unit 12 are for supplying commercial alternating

power to the straight tube lamps 13, and the sockets 14b on the other end are for holding
the straight tube lamps 13 in place.
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[0025]

The straight tube lamps 13 are mounted in the fixture unit 12 so that the caps 21a at one
end of the straight tube lamps 13 are connected to the sockets 14a on that end, and the caps
21b at the other end are connected to the sockets 14b on that end. As a result, as shown in
Fig. 5, commercial alternating power E is supplied from the sockets 14a on the one end to the
lighting circuit 24 via the cap 21a on the same end of the straight tube lamps 13.

[0026]

The lighting circuit 24 supplied with the commercial alternating current power E converts the
alternating current power into predetermined direct current power and supplies the direct
current power to the light emitting elements 33. The light emitting elements 33 then emit
light. The light emitted by the light emitting elements 33 passes through the tube 20 and
illuminates the space to be illuminated.

[0027]

The lighting circuit 24 is covered by the end portion of the tube 20, which is an insulator 25,
and the cap 21a, and the end portion of the tube 20 and the cap 21a are covered, in turn, by
the non-combustible cover 26a. As a result, covering the lighting circuit 24, the end portion
of the tube 20, and the cap 21a with the non-combustible cover 26a can prevent external
heat damage when the electronic components 38 in the lighting circuit 24 experience
excessive heat due to aging, etc., and the end of the tube body 20 and the cap 21a have been
damaged by the heat.

[0028]

Also, because the non-combustible cover 26a covers the lighting circuit 24 via the insulator
25, insulation of the lighting circuit 24 can be ensured.

[0029]

Thus, by covering the lighting circuit 24 housed inside the lamp unit 22 with an insulator 25
and covering the lighting circuit 24 with a non-combustible cover 26a via the insulator 25, a
non-combustible straight tube lamp 13 with a built-in lighting circuit 24 can be provided.

[0030]

Also, by forming the insulator 25 from the end portion of the tube 20 and the cap 21a, a
separate insulating member is not required, the number of parts can be reduced, and
assembly is more efficient.

[0031]

In addition, because the non-combustible cover 26a has a lighting circuit covering portion 42
that covers the periphery of the lighting circuit 24, a cap peripheral surface covering portion
43 that covers the peripheral surface of the cap 21a, and a cap end surface covering portion
44 that covers the end surface of the cap 21a, covering the periphery of the lighting circuit
24, which is susceptible to heat damage, with the non-combustible cover 26a creates a
reliable non-combustible structure.
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[0032]

Note that the tube 20 may be made of a translucent non-combustible material such as glass
or a ceramic. In this case, the non-combustible cover 26a and the tube 20 provide the entire
straight tube lamp 13 with a non-combustible structure.

[0033]

While the non-combustible cover 26a here is arranged outside of the tube 20 and the cap 21a,
the non-combustible cover 26a may be arranged inside the tube 20 and the cap 21a to create
a non-combustible structure. In this case, an insulator 25 other than the tube 20 and the cap
21a may be arranged between the non-combustible cover 26a and the lighting circuit 24.

[0034]

When a suitable combination of straight tube lamps 13 have been mounted in the lighting
device shown in Fig. 5, the lighting means 49 is operated to light up the light emitting
elements 33 using a detecting means 50 that is a power supply type detecting means to
detect whether the inputted power is alternating current power or by using a detecting means
50 that is a frequency detecting means to detect whether the frequency of the inputted power
is the frequency of the commercial alternating current power supply.

[0035]

Among straight tube lamps that use light emitting elements, there are straight tube lamps
that do not have a built-in lighting circuit but do have a built-in non-lighting circuit, and a
lighting device using this type of straight tube lamp, as shown in Fig. 6, is provided with a
lighting device 53 on the fixture end, and is configured to convert commercial alternating
current power E into predetermined direct current power using this lighting device 53 and
supply the direct current power to the straight tube lamps.

[0036]

When straight tube lamps 13 in the embodiment described above can be connected to the
lighting device shown in Fig. 6, direct current power converted by the lighting device 53 is
inputted to the lighting circuit 24 in each straight tube lamp 13. At this time, the control
means 51 in each lighting circuit 24 prevents operation of the lighting means 49 when a
detecting means 50 that is a power supply type detecting means detects that the inputted
power is direct current power or a detecting means 50 that is a frequency detecting means
detects that the frequency of the inputted power is not the frequency of the commercial
alternating current power supply. In this way, misuse due to an inappropriate combination of
straight tube lamps 13 can be prevented, and the lighting circuit 24 can be protected.

[0037]
Also, the detecting means 50 has difficulty accurately detecting the power source type or
frequency at the output end of the rectifying means 48, but the power supply type or

frequency can be detected accurately by detecting the power supply type or frequency at the
input end of the rectifying means 48.
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[0038]

A second embodiment is shown in Fig. 7 and Fig. 8. Here, configurations and operational
effects similar to those in the first embodiment are denoted by the same reference numbers
and further description of these configurations and operational effects has been omitted.

[0039]

A straight tube lamp 13 of the second embodiment has a cap 21a with a non-combustible
cover 26a made of a metal material.

[0040]

The cap 21a has a cylindrical peripheral surface portion 28 and an end surface portion 29
closing the end surface of the peripheral surface portion 28, and the end surface portion 29
is formed with a pair of openings 55 through which a pair of terminals 31 protrude in an
insulated state at a predetermined insulating distance from the cap 21a.

[0041]

An insulating member 56 that forms a portion of the insulator 25 and that is made of an
insulating resin material is arranged inside the cap 21a. The insulating member 56 may have
an integrated structure in which a resin layer is formed on the inner surface of the cap 21a,
or may be formed separately from the cap 21a and arranged inside the cap 21a.

[0042]

In this case, the lighting circuit 24 is covered by the end portion of the tube 20 serving as the
insulator 25, and the insulating member 56, and the end portion of the tube 20 and the
insulating member 56 are covered by the cap 21a serving as the non-combustible cover 26a.
Thus, when the electronic components 38 in the lighting circuit 24 experience abnormal heat
generation due to aging etc., and the end of the tube 20 and the insulating member 56
experience thermal damage, external heat damage can be prevented by covering the lighting
circuit 24, the end portion of the tube 20, and the insulating member 56 with a cap 21a
serving as the non-combustible cover 26a.

[0043]

Also, because the cap 21a serving as the non-combustible cover 26a covers the lighting circuit
24 via the insulator 25, the insulation of the lighting circuit 24 can be ensured.

[0044]
By covering the lighting circuit 24 housed inside the lamp unit 22 with an insulator 25 and
covering the lighting circuit 24 with a non-combustible cover 26a via the insulator 25 in this

way, a non-combustible straight tube lamp 13 with a built-in lighting circuit 24 can be
provided.

[0045]
Note that while one end of the straight tube lamp 13 houses a lighting circuit 24 and is covered

with a non-combustible cover 26a, the other end of the straight tube lamp 13 does not house
a lighting circuit 24. However, by covering this end with a non-combustible cover 26b that is
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similar to the non-combustible cover 26a, both ends of the straight tube lamp 13 look the
same and the straight tube lamp 13 has a good overall appearance. Also, the other end of
the straight tube lamp 13 does not require the use of a hon-combustible cover 26b. In this
case, the end of the straight tube lamp 13 on the power supply side can be easily distinguished
from the end on the non-power supply side, making it easier to attach the straight tube lamp
13 to the fixture properly.

[0046]

When the lighting circuit 24 has electronic components 38 arranged only on one side of the
circuit board 39, the other side of the circuit board 39 does not have to be covered with the
non-combustible cover 26a. In this case, the side of the circuit board 39 on which the
electronic components 38 have been arranged faces the side opposite to the mounting surface
of the board 34 on which the light emitting elements 33 have been mounted, that is, the side
opposite the direction in which the light from the light emitting elements 33 is emitted. In this
way, a non-combustible cover 26a does not have to be arranged on the light emitting side,
and light is not blocked by the non-combustible cover 26a. This improves illumination
efficiency.

[0047]

Embodiments of the present invention were described above, but these embodiments are
provided for illustrative purposes only and are not intended to limit the scope of the present
invention. Various novel embodiments can be devised and components omitted, substituted,
or modified without departing from the scope and spirit of the present invention. These
embodiments and modifications are encompassed within the scope and spirit of the present
invention, and within the scope of the invention described in the claims and its equivalents.

[Key to the Drawings]
[0048]

11: Lighting device

13: Straight tube lamp

14a, 14b: Socket

20: Tube

21a: Cap

22: Lamp unit

23: Light source unit

24: Lighting circuit

25: Insulator

26a: Non-combustible cover

33: Light emitting element

42: Lighting circuit covering portion
43: Cap peripheral covering portion
44: Cap end covering portion

48: Rectifying means

49: Lighting means

50: Power supply type detecting means or frequency detecting means
51: Control means
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[Fig. 1]
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13: Straight tube lamp

20: Tube

2l1a: Cap

22: Lamp unit

23: Light source unit

24: Lighting circuit

25: Insulator

26a: Non-combustible cover

33: Light emitting elements

42: Lighting circuit covering portion
43: Cap peripheral covering portion
44: Cap end covering portion
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[Fig. 2]
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49: Lighting means

50: Power supply type detecting means or frequency detecting means
51: Control means
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[Fig. 4]
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[Fig. 7]
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