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(54) [TITLE OF THE INVENTION]

LED lamp
(57) [Abstract]

[Problem]

To achieve low cost, and safety in relation to damage of
a glass tube, through the use of a glass tube that disperses
light emission and that disperses heat, in an LED lamp.
[Means for Resolution]

An LED lamp comprises: a glass tube that forms a
cylinder; caps that have power supply terminals and that
close openings on both ends of the glass tube; a substrate
whereon are mounted a plurality of LED elements and a
driving circuit for receiving a supply of power from the
power supply terminals to drive lighting of the LED
elements; a heat sink, on which the substrate is installed,
bridging between the caps inside the glass tube; an
adhesive agent filled into a space between the heat sink and
an inner surface of the glass tube; and a translucent milky
white heat-shrinkable tube covering an outer periphery of
the glass tube.

[Selected Drawing]

FIG. 1
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[Patent Claims]
[Claim 1]

An LED lamp, comprising:

a glass tube that forms a cylinder;

caps that have power supply terminals and that close openings on both ends of the glass tube;

a substrate whereon are mounted a plurality of LED elements and a driving circuit for
receiving a supply of power from the power supply terminals to drive lighting of the LED
elements;

a heat sink, on which the substrate is installed, bridging between the caps inside the glass tube;

an adhesive agent filled into a space between the heat sink and an inner surface of the glass
tube; and

a translucent milky white heat-shrinkable tube covering an outer periphery of the glass tube.
[Claim 2]

An LED lamp set forth in claim 1, wherein:

the adhesive agent is a silicone resin.

[Claim 3]
An LED lamp set forth in claim 2, wherein:
the glass tube is a transparent glass tube.
[Claim 4]

An LED lamp set forth in claim 3, wherein:

a fluorescent film is coated onto the inner surface of the glass tube.
[Claim 5]

An LED lamp set forth in claim 4, wherein:

the outer diameter of an aforementioned cap is equal to an outer dimension of the glass tube.
[Detailed Explanation of the Invention]

[Field of Technology]
[0001]

The present invention relates to an LED lamp that uses LED elements, relating to a technology
that can be applied effectively to, for example, an LED lamp that replaces a straight tubular
fluorescent lamp.

[Background Art]
[0002]

The amount of light emitted by a single LED element is small, and although it is possible to
achieve a required brightness through arranging a large number of LEDs on a substrate to form a
linear light source, there is strong directionality to the light that is emitted, making it necessary to
disperse the light that is emitted. A technology that uses a transparent glass tube that has been
subjected to a frosting process is disclosed in Patent Document 1.

[0003]

Moreover, because LED elements have a great deal about heating, a substrate that has LED
elements mounted on the surface thereof is installed on a heat sink, enabling improved heat
dissipation performance. Patent Document 2 describes joining the substrate to the inner surface
of the glass tube using an adhesive agent, to conduct the heat produced by the LED to the glass
tube through the adhesive agent, rather than using a heat sink, in order to reduce the weight of
the LED lamp. In particular, in Patent Document 2 there is a description of an LED lamp
wherein a substrate having LED elements mounted on the surface thereof is installed in a glass
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tube that is used in a straight tubular fluorescent lamp, wherein a fluorescent film, for converting
the wavelength of light, is coated onto the inner surface of the glass tube.

[Prior Art Documents]

[Patent Documents]

[0004]

[Patent Document 1]

Japanese Unexamined Patent Application Publication 2011-138681
[Patent Document 2]

Japanese Unexamined Patent Application Publication 2009-158646
[Summary of the Invention]

[Problem Solved by the Present Invention]
[0005]

The present inventors researched how to achieve the dispersion of emitted light and dispersion
of heat, at low cost, in LED lamps. The result was that performing frost processing on a glass
tube in order to disperse the emitted light, as in Patent Document 1 is costly. Moreover, as in
Patent Document 2, with mere bonding of the substrate to the glass tube instead of a heat sink,
the efficiency of the dispersion of heat is low. Moreover, because the transmission of heat to the
glass tube from the substrate of the LEDs is direct and localized, there is a risk of thermal
damage.

[0006]

The present invention was created in contemplation of the problem set forth above, and the
novel features thereof can be appreciated from the description in the specification and from the
appended drawings.

[Means for Solving the Problem]
[0007]

A summary of a typical embodiment of the invention disclosed in the present application is
explained briefly as follows.
[0008]

Specifically, the LED lamp comprises: a glass tube that forms a cylinder; caps that have power
supply terminals and that close openings on both ends of the glass tube; a substrate whereon are
mounted a plurality of LED elements and a driving circuit for receiving a supply of power from
the power supply terminals to drive lighting of the LED elements; a heat sink, on which the
substrate is installed, bridging between the caps inside the glass tube; an adhesive agent filled
into a space between the heat sink and an inner surface of the glass tube; and a translucent milky
white heat-shrinkable tube covering an outer periphery of the glass tube.

[Effects of the Invention]
[0009]

The effects through a typical invention disclosed in the present application, explained briefly,
are as follows.
[0010]

That is, because the same glass tubes for straight tubular fluorescent lamps can be used, there is
no need to perform a special satin finishing process, such as enabling frosting, on the surface;
this can reduce costs. The use of a heat sink can improve the heat dissipation effect
commensurately. Because the heat sink is interposed between the substrate and the inner surface
of the glass tube, this can mitigate localized high-temperature heating of the glass tube. Even if
the glass tube were to become damaged, the heat-shrinkable tube can prevent shattering of glass
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shards. Because the heat-shrinkable tube is translucent milky white, this enables the effect of
diffusing the light that is emitted from the LED elements. The diffusion of the emitted light can
be reinforced easily even when a glass tube wherein the inner surface is coated with a fluorescent
film is used. Consequently, dispersion of emitted light and dispersion of heat in an LED lamp
can be achieved inexpensively using a glass tube, and safety can be guaranteed in relation to
damage to the glass tube.

[Brief Descriptions of the Drawings]

[0011]

FIG. 1 is an exploded perspective diagram of one end side of an LED lamp according to the
present invention.

FIG. 2 is an exploded perspective diagram showing the back side of the LED lamp of FIG. 1.

FIG. 3 is an exterior perspective diagram of one end side of an LED lamp according to the
present invention.

[Forms for Carrying Out the Present Invention]
[0012]

The LED lamp 1, illustrated in the exploded perspective diagrams of FIG. 1 and FIG. 2, has a
glass tube 2 that forms a cylinder. The glass tube 2 is made from, for example, soda glass, and is
transparent, or has the inner surface thereof coated with a fluorescent film, or may be coated with
a white resin as appropriate. From the perspective of cost, transparent is well-suited. Moreover,
preferably a glass tube for a fluorescent lamp, coated with a fluorescent film, is used. The
fluorescent film may use a publicly known fluorescent material, such as of a barium-strontium
system, or the like, as is used in fluorescent lamps. The glass tube 2 is formed, for example, with
dimensions of a diameter of 25 mm and a total length of 34 mm. In the drawings, the glass tube 2
is depicted as a transparent unit.

[0013]

Both ends of the glass tube 2 are closed by caps 3 that correspond to metal caps, where a heat
sink 5, whereon is mounted a substrate 4, bridges between the caps 3 on both ends (where, in the
figure, only one is shown and the other is omitted from the figure).

[0014]

The cap 3 has a power supply terminal 6 that is exposed on the outside, and is formed in the
shape of a flange. The flange-shape small diameter portion is positioned inserted into the glass
tube 2. Although omitted from the drawing, a packing of rubber, resin, or the like, is provided on
the outer periphery of the small diameter portion of the flange shape, where doing so can
improve the tightness or waterproofing of the interior of the glass tube 2 through contacting the
inner peripheral surface of the glass tube 2.

[0015]

The external terminal 6 has the terminal structure that is used in the "L-type Pin Base GX16t-
5" of the Japan Electric Lamp Manufacturers Association standard, or of another conventional
pin structure, or the like.

[0016]

The substrate 4 is structured through laying out a large number of LED elements 7 on a wiring
board, for example, and mounting a driving circuit (omitted from the drawings) for driving the
LED elements 7 so as to emit light. The substrate 4 is mounted on the surface of a heat sink 5
that is formed from aluminum, resin, or the like, and secured using an adhesive agent, or the like.
An end face of the heat sink 5 engages with the inner side of the cap 3, or is secured to the cap 3
by a via (not shown in the drawings) that passes through from the outside of the cap 3, to span
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the interior of the glass tube 2. Securing is through filling the space between the back of the
spanning heat sink 5 and the inner surface of the glass tube 2 with an adhesive agent 8, such as a
silicone resin, an acrylic resin, a natural rubber, or the like. The heat that is generated through
driving the LED elements 7 on the substrate so as to emit light is dispersed through transmission
to the heat sink 5, and this dispersed heat is transmitted through the adhesive agent 8 to the glass
tube 2.

[0017]

The outer periphery of the glass tube 2 is covered with a translucent milky white heat-
shrinkable tube 9. The heat-shrinkable tube 9 causes the light emitted from the LED element 7 to
be diffused. It also prevents scattering of broken shards when the glass tube 2 is damaged. In
particular, because the outer diameter of the cap 3 is formed with the same dimension as the
outer diameter of the glass tube 2, there will be no step difference, and thus there will be no
discrepancy, between the cap 3 side and the glass tube 2 side, in the amount of shrinkage of the
heat-shrinkable tube 9, thus improving the adhesion with the glass tube 2 and the cap 3, which
can produce a superior diffusion effect and shatter-preventing effect. The outer diameters of the
cap 3 and the glass tube 2 being identical also improves the waterproofing effect when installed
in a waterproof socket.

[0018]

The embodiment set forth above has the following effects in operation:
[0019]

(1) A glass tube for a straight tubular fluorescent lamp can be used, which can reduce costs
because there is no need for any special satin process such as enabling frosting on the surface.
[0020]

(2) The use of the heat sink 5 produces a commensurate improvement in the heat dissipating
effect.

[0021]

(3) Because the heat sink 5 is interposed between the substrate 4 and the inner surface of the
glass tube 2, this can mitigate localized high temperature heating of the glass tube 2.

[0022]

(4) Even if the glass tube 2 were to be damaged, the heat-shrinkable tube 9 can prevent
scattering of glass shards.
[0023]

(5) The heat-shrinkable tube 9 is a translucent milky white, so can have the effect of diffusing
the light that is emitted from the LED elements 7. This can easily supplement the diffusion of
emitted light, even when a glass tube, with the inner surface thereof coated with a fluorescent
film, is used.

[0024]

(6) This makes it possible to achieve dispersion of emitted light and dispersion of heat in the
LED lamp, doing so at a low cost, through the use of the glass tube 2, and possible to guarantee
safety with respect to damage of the glass tube 2.

[0025]

The present invention is not limited to the embodiment set forth above, but rather, of course,
can be modified in a variety of ways within a range that does not deviate from the spirit and
intent thereof.

[0026]
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For example, appropriate changes may be made to the size of the glass tube, the electrode
structure of the external terminals 6, the layout of the LED elements 7 on the substrate 4, and the
like. There is no limitation to the shape of the heat sink being that wherein a large number of fins
is formed, but rather an arbitrary shape may be used, where preferably the contact area with the
substrate 4 is large.

[Explanation of Reference Symbols]

[0027]
- LED Lamp

: Glass Tube

. Cap

- Substrate

: Heat Sink

: Power Supply Terminal

: LED Element

: Adhesive Agent

: Heat-Shrinkable Tube

OO ~NO OIS WN P

[FIG. 1] [FIG. 2]
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