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(54) BULB TYPE FLUORESCENT LAMP

(57) A bulb type fluorescent lamp in which the tem-
perature at a coolest point can be lowered regardless of [FIG.3]
vertical orientation of a light emitting tube and stabilized
output is attained at the time of normal lighting. The bulb
type fluorescent lamp (1) encapsulating mercury com-
prises a light emitting tube (2), a ballast (3) for lighting
the light emitting tube (2), a plate (8) having one side for
holding the light emitting tube (2) and the other side being
fixed with the ballast (3), a housing (4) having a base (5)
and containing the ballast (3), and an outer tube globe
(6) covering the light emitting tube (2). The bulb type flu-
orescent lamp (1), characterized in that provided are a
protrusion (2a) formed at the distal end (7a) on the side
opposite to the base (5) of the light emitting tube (2) and
becoming the coolest point when the light emitting tube
(2) is lighted while directing the base (5) upward, and an
exhaust pipe (7) extending from the light emitting tube
(2) into the housing (4) while penetrating the plate (8) in
order to exhaust the interior of the light emitting tube (2)
and having the tip end (7a) becoming the coolest point
when the light emitting tube (2) is lighted while directing
the base (5) downward.
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Description
Technical Field:

[0001] The presentinventionrelatestoan electric bulb-
shaped fluorescent lamp constituted in such a manner
that, in said fluorescent lamp, mercury is enclosed in
place of amalgam, whereby the luminous flux build-up
characteristic is improved, and at the same time, the part
which becomes the coolest point is formed at the tip end
of the lamp in case the cap is positioned upwards, while,
in case the cap is positioned downwards, the said part
is formed at the tip end of a sealed pipe extended up to
a point near the cap, so that, either at the base-up time
when the cap is positioned upwards or at the base-down
time when the cap is positioned downwards, a stable
optical output can be obtained.

Background Technique

[0002] As a light source which can take the place of
an incandescent lamp, an electric bulb-shaped fluores-
cent lamp which is high in lamp efficiency and long in
useful time has been proposed; and, as such an electric
bulb-shaped florescent lamp, there is known a fluores-
cent lamp provided with a double-helical shaped light-
emitting tube. Fig. 7 is a front view showing a sectional
view of such a conventional electric bulb-shaped fluores-
cent lamp. As shown in Fig. 7, an electric bulb-shaped
fluorescent lamp 1 comprises a double helix-shaped,
light-emitting tube 2, a stabilizer 3 for lighting this light-
emitting tube 2, a housing 4 accommodating the stabilizer
3 and having a cap 5, and an outer tubular globe 6 cov-
ering the light-emitting tube 2. Within the light-emitting
tube 2, mercury is sealed up as a single substance (Amal-
gam is not used) for improvement of the luminous flux
building-up characteristic, besides a mixture gas as a
buffer gas.

[0003] The light-emitting tube 2 has its glass tube end
inserted into a plate 8 and fixed to said plate 8 by means
of an adhesive such as, e.g. silicon.

[0004] Inthelowerend portion of the light-emitting tube
2, there is formed a projecting portion 2a swollen out
downwards (in the direction opposite with respect to the
cap 5) ; and this projecting portion 2a and the lower end
portion of the inner wall of the outer tube globe 6 are
thermally coupled together by a thermally conductive me-
dium 15.

[0005] The reason for providing the projecting portion
2a is that, as a result of providing the projecting portion
2a, the space within the projecting portion 2a gets off the
track of the electrons flowing between the electrodes, as
a result of which the temperature (the coolest-point tem-
perature) within the projection 2a is further lowered.
[0006] Further, the reason why the light-emitting tube
2 and the outer tube globe 6 are thermally coupled to-
gether by means of a thermally conductive medium 15
is that, when the electric bulb-shaped fluorescent lamp
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1 is lit to raise the temperature of the light-emitting tube
2, the resulting heat is transmitted to the outer tube globe
6 through the thermally conductive medium 15, in which
case the rise in the temperature of the light-emitting tube
2, particularly the rise in the temperature of the coolest
portion formed in the lowermost end portion of the light-
emitting tube 2 can be suppressed. In this way, it can be
ensured that, when the light-emitting tube 2 is lit up or-
dinarily in the state in which the electrode of said light-
emitting tube 2 is positioned upwards, the temperature
at the coolest point of the light-emitting tube can be low-
ered by the coolest point on the projecting portion pro-
vided at the top of the light-emitting tube and the thermally
conductive medium 15 (See, for example, Patent Liter-
ature 1).

Patent Literature 1: JP Patent Application Disclosure No.
2004-87397.

Disclosure of the Invention
Problem to be Solved by the Invention

[0007] In the case of the conventional electric bulb-
shaped fluorescent lamp, the coolest point of the light-
emitting tube is formed in the top portion of the light-
emitting tube, so that, in the state in which the light-emit-
ting tube is mounted with its cap placed at the upside
thereof, the coolest-pointtemperature is low, and a stable
output can be obtained, but, to the contrary, in the state
in which the light-emitting tube is mounted with the cap
held downwards, the coolest-point temperature rises,
and thus, a stable output cannot be obtained, which has
been a problem.

[0008] The present invention has been made in order
to give a solution to the above-mentioned problem, and
it is the object of the invention to provide an electric bulb-
shaped fluorescent lamp constituted in such a manner
that, without regard to whether the light-emitting tube is
directed upwards or downwards, the temperature at the
coolest point can be decreased, and, during the normal
lighting-up time, a stable output can be assured.

Means for the Solution of the Problem

[0009] The electric bulb-shaped fluorescent lamp ac-
cording to the present invention which comprises a light-
emitting tube, a stabilizer for lighting said light-emitting
tube, a plate which holds said light-emitting tube at one
side thereof, while, at the other side thereof, a stabilizer
is mounted, a housing which accommodates said stabi-
lizer therein and has a cap, and an outer tube globe cov-
ering said light-emitting tube, wherein mercury is en-
closed in said electric bulb-shaped fluorescent lamp,
characterized in that there are provided a projecting por-
tion and an exhaust tube, said projecting portion being
formed at the tip end, on the side opposite to the cap of
said light-emitting tube, said projecting portion becoming
the coolest point when the light-emitting tube is lit up in
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a state mounted with said cap positioned upwards, while
said exhaust tube being provided in order to exhaust the
interior of said light-emitting tube and extending from the
light-emitting tube through said plate into the interior of
said housing, wherein the tip end of said exhaust tube
becomes the coolest point when said light-emitting tube
is lit up in a mounting state in which said cap is placed
downwards.

Effect of the Invention

[0010] The electric bulb-shaped fluorescent lamp ac-
cording to the present invention is constructed as men-
tioned above, due to which the temperature at the coolest
point thereof can be lowered, and a stable output can be
obtained at the time of ordinary lighting thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

[Fig. 1] shows Embodiment 1 of the present inven-
tion; more concretely, Fig. 1 is a front view of the
electric bulb-shaped fluorescent lamp 1.

[Fig. 2] shows Embodiment 1 of the present inven-
tion; more concretely, Fig. 2 is a plan view of the
electric bulb-shaped fluorescent lamp 1.

[Fig. 3] shows Embodiment 1 of the present inven-
tion; more concretely, Fig. 3 is a front sectional view
of the electric bulb-shaped fluorescent lamp 1.

[Fig. 4] shows Embodiment 1 of the present inven-
tion; more concretely, Fig. 4 is a front view showing
the internal structure of the electric bulb-shaped flu-
orescent lamp 1.

[Fig. 5] shows Embodiment 1 of the present inven-
tion; more concretely, Fig. 5 is a plan view showing
the internal structure of the electric bulb-shaped flu-
orescent lamp 1.

[Fig. 6] shows Embodiment 2 of the present inven-
tion; more concretely, Fig. 6 is a front sectional view
of the electric bulb-shaped fluorescent lamp 1.
[Fig. 7] is a front sectional view of the conventional
electric bulb-shaped fluorescent lamp 1.

Explanation of Reference Numerals and Symbols

[0012] 1:Light bulb-shaped fluorescent lamp, 2: Light-
emitting tube, 2a: Projecting portion, 3: Stabilizer, 4:
Housing, 5: Cap, 6: Outer tube globe, 6a: Lower end por-

tion, 6b: Opening portion, 7: Exhaust tube, 7a: Tip end,
8: Plate, 15: Heat-conductive medium.

Best Mode for carrying out the Invention
Embodiment 1

[0013] Figs. 1to 5 show Embodiment 1 of the present
invention, of which Fig. 1 is a front view of the electric
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bulb-shaped fluorescent lamp 1, Fig. 2 is a plan view of
the electric bulb-shaped fluorescent lamp 1, Fig. 3 is a
front view showing a section of the electric bulb-shaped
fluorescent lamp 1, Fig. 4 is a front view showing the
internal structure of the electric bulb-shaped fluorescent
lamp 1, and Fig. 5 is a plan view showing the internal
structure of the electric bulb-shaped fluorescent lamp 1.
Referring to the drawings, the electric lamp-shaped flu-
orescent lamp 1 comprises a double spiral-shaped light-
emitting tube 2, a stabilizer (lighting circuit) 3 for lighting
this light-emitting tube 2, a housing 4 accommodating
the stabilizer 3 therein and has a cap 5, and an outer
tube globe 6 covering the light-emitting tube 2.

[0014] The end portion of the light-emitting tube 2 is
inserted into the plate 8 and fixed to it by means of an
adhesive such as, e.g. silicon, as shown in Fig. 3. On the
side of the plate 8 which side is opposite to the light-
emitting tube 2, the stabilizer 3 comprising various elec-
tronic parts is mounted.

[0015] To the tip end of the opposite side of the cap 5
of the light-emitting tube 2, a projecting portion 2a is
formed by swelling out a glass tube. The projecting por-
tion 2a is contacted with the lower end portion 6a of the
outer tube globe 6 and thermally coupled toit. The reason
for providing the projecting portion 2a is that, by forming
this projecting portion 2a, the space in the projecting por-
tion 2a comes off from the path of the electrons which
flow between the electrodes, whereby the temperature
(the temperature at the coolest point) in the projecting
portion 2a is further lowered.

[0016] From one end of the light-emitting tube 2, an
exhaust tube 7 for exhausting the air in the light-emitting
tube 2 extends through a plate 8 as far as the upper
portion of the space in which the stabilizer 3 in the housing
4 is accommodated. This is aimed at separating the tip
end 7a of the exhaust tube 7 from the light-emitting tube
2 which becomes high in temperature when said light-
emitting tube 2 emits light.

[0017] Next, the operation will be described.

[0018] First, description will be made concerning the
case where the electric bulb-shaped fluorescent lamp 1
is mounted in the state in which the cap 5 is positioned
above. If, in this case, the electric bulb-shaped fluores-
centlamp 1 is turned on and the temperature in the light-
emitting tube 2 rises, then the heat thus caused is trans-
mitted from the projecting portion 2a directly to the outer
tubular globe 6, as a result of which the rise in tempera-
ture of the light-emitting tube 2, particularly, the rise in
temperature at the coolest point formed in the protruding
portion 2a at the lower end portion of the light-emitting
tube 2 is suppressed. Accordingly, the light-emitting tube
2 can assure a stabilized output.

[0019] Next, description will be made concerning the
case where the electric bulb-shaped fluorescent lamp 1
is mounted in a state with the cap 5 positioned down-
wards. In this case, the tip end 7a of the exhaust tube 7
is positioned apart from the light-emitting tube 2 and ex-
tends as far as the vicinity of the low-temperature stabi-
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lizer 3, so that, even if the electric bulb-shaped fluores-
cent lamp 1 is lit to raise the temperature of the light-
emitting pipe 2, the tip end 7a of the exhaust tube 7 is
lower in temperature than the other portions of the light-
emitting tube 2, and thus, the coolest point is formed
there. Further, since mercury exists at the tip end 7a of
the exhaust tube 7 which (tip end 7a) is the coolest point
positioned in the lower end portion of the light-emitting
tube 2, the mercury vapor pressure within the light-emit-
ting tube 2 is determined by the temperature thereof; and
thus, an appropriate mercury vapor pressure results,
whereby a stable output can be obtained.

[0020] As mentioned above, according to this embod-
iment of the present invention, either in case the electric
bulb-shaped fluorescent lamp 1 is mounted in the state
with the cap 5 located upwards or in case the electric
bulb-shaped fluorescent lamp 1 is mounted in the state
with cap 5 positioned downwards, the lower end portion
(This lower end portion is the protruding portion 2a in the
former case, but it is the leading end 7a of the exhaust
tube 7 in the latter case) of the light-emitting tube 2 be-
comes the coolest point, and thus, a stabilized output
can always be obtained.

Embodiment 2.

[0021] Fig. 6 shows Embodiment 2 of the present in-
vention; more specifically, said Fig. 6 is a front sectional
view of the electric bulb-type fluorescent lamp 1.

[0022] Inthecase of Embodiment1,the projecting por-
tion 2a is contacted with the outer tube globe 6, whereby
the projecting portion 2a and the outer tube globe 6 are
thermally coupled together, but it is also permissible to
provide an opening 6b in that portion of the outer tubular
globe 6 which is positioned in the neighborhood of the
projecting portion 2a, so that the projecting portion 2a is
cooled by the air flowing into the outer tubular globe 6
from the outside to thereby suppress the rise of the tem-
perature in the coolest point location.

[0023] In case of this Embodiment of the present in-
vention, if the electric bulb-shaped fluorescent lamp 1 is
lit to raise the temperature of the light-emitting tube 2,
then the projecting portion 2a is cooled by a cool wind
entering through the opening portion 6b formed in the
outer tubular globe 6, and thus, the rise in temperature
of the coolest-point location is suppressed, so that the
light-emitting tube 2 can obtain a stabilized output.
[0024] In the above, description has been made con-
cerning electric bulb-shaped fluorescent lamps in each
of which the light-emitting tube 2 is alike of a double spiral
type, but the present invention is not limited to such type.
That is, the light-emitting tube 2 may be any other type
such as a bent-shaped type or the like.

[0025] In the above, there are shown such embodi-
ments of the present invention that, in each case, the tip
end 7a of the exhaust tube 7 is positioned in the upper
portion of the space in which the stabilizer 3 of the housing
4 is accommodated, but the tip end 7a of the exhaust
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tube 7 may be positioned anywhere within the space
which accommodates the stabilizer 3 of the housing 4.
[0026] Further, as methods for cooling the projecting
portion 2a of the light-emitting tube 2, there have been
described the method of contacting the projecting portion
2a with the outer tubular globe 6 and the method of form-
ing an opening portion 6b in that portion of the outer tu-
bular globe 6 which is located near the projecting portion
2a, but other methods can also be adopted instead.

Claims

1. An electric bulb-shaped fluorescent lamp which
comprises a light-emitting tube, a stabilizer for light-
ing said light-emitting tube, a plate which holds said
light-emitting tube on one side thereof and, on the
other side thereof, said stabilizer is mounted, a hous-
ing which accommodates said stabilizer therein and
has a cap, and an outer tubular globe covering said
light-emitting tube, wherein mercury is enclosed in
said electric bulb-shaped fluorescent lamp,
characterized in that
said electric bulb-shaped fluoroscopic lamp further
comprises a projecting portion formed at the tip end
of said light-emitting tube, said tip end being located
at the side opposite to said cap of said light-emitting
tube, wherein said projecting portion becomes the
coolest point when said light-emitting tube is litin the
mounting state in which said cap is positioned up-
wards, and
an exhaust tube which is provided for evacuating the
interior of said light-emitting tube and extends as far
as the inside of said housing through said plate from
said light-emitting tube, wherein the tip end of said
exhaust tube becomes the coolest point when said
light-emitting tube is lit in the state in which said cap
is positioned downwards.
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[ FIG. 3]
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[ FIG. 4]

[ FIG. 5]
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[ FIG. 6]
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