SPECIFICATION

Fluorescent Lamp

Technical Field
The present invention relates to a fluorescent lamp
capable of realizing the improvement of a luminous efficacy

of lamp.

Background Art

A fluorescent lamp employed for lighting has a problem
to improve its luminous efficacy. The luminous efficacy
of the fluorescent lamp has been enhanced by improving
the quantum efficiency of a phosphor or developing a high
frequency operation technique, however, it is almost
reaching its limitation.

The electrode parts of the fluorescent lamp generate
a large quantity of radiation of 254 nm for exciting the
phosphor. Figure 3 shows a result obtained when a
germicidal lamp of GL20 is used tomeasure the distribution
of the radiation of 254 nm in the axial direction of its
tube. At the same time, the luminous distribution of a
fluorescent lamp FL20SSEXD is shown in Figure 3. As
apparent fromthe figure, a large quantity of the radiation

of 254 nm not lower than that of the discharge of a positive



column part is generated in the vicinity of both electrodes
in the right and left sides of the fluorescent lamp (low
pressure mercury discharge lamp).

However, in the radiation of the electrode parts, the
radiation directed toward tube end parts in the radiation
of 254 nm generated in the electrode parts is absorbed
in the tube end parts as shown in Figure 7, and therefore,
it doesnot contribute tothe emission of fluorescent 1ight.
Further, in the emission of fluorescent light from the
phosphor applied to the wall of a glass tube, the. light
directed toward the tube end parts is absorbed in the
vicinity of the tube end parts, so that it does not form
the luminous fluxes of the lamp. The inventor of the
present invention found such problems.

The radiation of 254 nm or the emission of fluorescent
light which does not contribute to these luminous fluxes
is efficiently taken out from the lamp as the luminous
fluxes of the lamp, so that it can be expected to improve
the luminous fluxes. However, since cﬁrrently employed
fluorescent lamps are extremely highly popularized and
a demand for replacing them by other fluorescent lamps
is also increased, it has been necessary to enhance the
luminous efficacy of the fluorescent lamp without changing

the appearance and configuration of the lamp, the



specification of an electrode socket and electric

characteristics.

Disclosure of Invention

It is an object of the present invention to provide
a fluorescent lamp in which the above described problems
can be solved.

The present invention is a fluorescent lamp
comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

dischargeelectrodes provided at bothends of theglass
tube;

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and

reflectors provided between the tube end sealingparts
of the tube end parts of said glass tube and said discharge
electrodes,

characterized in that said reflectors reflect the
radiation and light components directed toward said tube
end parts of the radiation resulting from the discharge

generated in said glass tube and light excited and emitted



by said phosphor due to the radiation on the inside of
said glass tube.

Further, the present invention is a fluorescent lamp
comprising:
) a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

discharge electrodes provided at both ends of the glass
tube; electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and

fluorescent screens provided between the tube end
sealing parts of the tube end parts of said glass tube
and said discharge electrodes,

characterized in that said fluorescent screens emit
light by radiation components directed toward said tube
endpartswithintheradiationresultingfromthedischarge
generated in said glass tube, and reflect light components
directed toward said tube end parts within the light
generated in said glass tube.

Further, the present invention is a fluorescent lamp
comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are

sealed;



dischargeelectrodes provided at both ends of the glass
tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that the parts of the tube end sealing
parts of the tube end parts of said glass tube directed
toward said discharge electrode sides are provided with
reflection surfaces capable of reflecting said radiation
and/or light.

Further, the present invention is a fluorescent lamp
comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

discharge electrodes provided at both ends of the glass
tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that fluorescent materials are
applied to parts of the tube end sealing parts of the tube
end parts of said glass tube directed toward said discharge

electrode sides.



According to the present invention, the luminous
fluxes or radiant fluxes of the fluorescent lamp can be
improved with the same electric characteristics as those
of a conventional fluorescent lamp by the above described
m—eans and the improvement of luminous efficacy of the lamp

can be realized.

Brief Description of the Drawings

Figure 1 is a.configuration view of a part in the
vicinity of an electrode of a fluorescent lamp according
to Embodiment 1 of the present invention;

Figure 2 is a configuration view of a part in the
vicinity of an electrode of a fluorescent lamp according
to Embodiment 2 of the present invention;

Figure 3 is a view showing luminous distribution in
the axial direction of GL220 and the fluorescent lamp;

Figure 4 is a configuration view of a part in the
vicinity of an electrode of a fluorescent lamp according
to Embodiment 4 of the present invention;

Figure 5 is a process view for explaining a method
for manufacturing the fluorescent lamp according to
Embodiment 4 of the present invention;

Figure 6 shows sectiocnal views illustrating the

various kinds of the forms of parts directed toward a
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discharge electrode side in the embodiments of the present
invention; and

Figure 7 is a configuration view of a conventional
fluorescent lamp.

(Description of Symbols)

1 Phosphor

2 Glass tube

3 Discharge electrode
4 Electrode lead

5 Tube end part

6 Diffuse reflector

7 Fluorescent screen

50 Sealing part of tube end part
50a. Sealing part main body
50b. Part directed toward the discharge electrode side

of sealing part

Best Mode for Carrying Out the Invention

Now, referring to the accompanying drawings,
embodiments of the present invention will be described.

(Embodiment 1)

In Figure 1, a configuration view of Embodiment 1 of
the present invention is shown.

Referring to Figure 1, both the tube end parts 5 (in

Figure 1, only its left side is shown) of a glass tube



2 with an inner part to which a phosphor 1 is applied have
sealing parts 50 protruding to the inside part in view
of manufacture. Electrode leads 4 passthroughthesealing
part 50 and extend from the outside to the inside of the
tube. A discharge electrode 3 is attached to the inner
ends of the electrode leads 4. The electrode leads 4 serve
to support the discharge electrode 3 and feed electric
current to the electrode 3 located in the tube from outside
the tube.

Further, the electrode leads 4 located between the
sealing part 50 and the discharge electrode 3 are provided
with a diffuse reflector 6. Metallized steam and rare
gas are sealed therein to configure the fluorescent lamp.

This diffuse reflector 6 is manufactured in such a
manner that amaterialwithhighreflectance locatedwithin
a range from a visible radiation area to an ultraviolet
radiation spectral area such as BaSO, or Ti0, is applied
to a material with no electric conductivity similarly to
aglass plateor aceramic plate and capable of withstanding
high temperature upon manufacture of the fluorescent lamp.

The radiation due to discharge generated in the glass
tube 2 and the emission of light of the phosphor 1 due
to the radiation are reflected in the tube and the
components of the radiation and the 1light thereof directed

toward each of the tube end parts 5 are reflected on the



inside of the glass tube 2 by the diffuse reflector 6,
so that luminous fluxes and radiant fluxes are improved.

(Embodiment 2)

Figure 2 shows a configuration of Embodiment 2 of the
ﬁfesent invention.

Referring to Figure 2, both the tube end parts 5 (in
Figure 1, only a left side is shown) of a glass tube 2
with an inner part to which a phosphor 1 is applied have
sealing parts 50 protruding to the inside part in view
of manufacture. Electrode leads 4 passthroughthe sealing
part 50 and extend from the outside to the inside of the
tube. A discharge electrode 3 is attached to the inner
ends of the electrode leads 4. The electrode leads 4 serve
to support the discharge electrode 3 and feed electric
current to the electrode 3 located in the tube from ocutside
the tube.

Further, the electrode leads 4 located between.the
sealing part 50 and the discharge electrode 3 are provided
with a fluorescent screen 7. Metallized steam and rare
gas are sealed therein to configure the fluorescent lamp.

This fluorescent screen 7 is manufactured in such a
manner that the phosphor is applied or stuck to a material
with no electric conductivity similarly to a glass plate
or a ceramic plate and capable of withstanding high

temperature upon manufacture of the fluorescent lamp.
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The radiation of ultraviolet rays for exciting the
phosphor such as 254 nm and 185 nm, etc. which are radiated
toward each of the tube end parts 5 after the discharge
of the discharge electrode 3 causes the fluorescent screen
f.to emit light. Further, the radiation caused by the
discharge generated in the glass tube 2 causes the phosphor
1 applied to the wall of the glass tube 2 to emit light.
The components of emitted light directed toward to each
of the tube end parts 5 are reflected on the inside of
the glass tube by the fluorescent screen 7, so that luminous
fluxes or radiant fluxes are increased.

Actually, a lamp was manufactured, in which to the
electrode leads 4 of a FL20SSEXD fluorescent lamp was
attached the fluorescent screen 7 onwhich the same phosphor
for EXD was applied. At this time, the fluorescent screen
7 was fixed to a position spaced by 10 to 15 mm £rom the
discharge electrode 3 toward the tube end part 5.

A lamp having the fluorescent screen 7 and a lamp
(conventional lamp) having no fluorescent screen were
manufactured at the same time and the characteristics of
them are compared with éach other by lighting the lamps
under the lamp power of 18W. As a consequence, results
obtained indicated that the tube voltage and the tube
current of the lamp are substantially equal and the luminous

fluxes are improved by 2.3 %.
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(Embodiment 3)

Embodiment 3 of the present inventionwill be described
below. According to the configuration of Embodiment 3,
a phosphor 1 applied to a glass tube 2 is intentionally
ﬁéde to be different from that applied to a fluorescent
screen 7 of Embodiment 2.

The FL20SSEXD fluorescent lamp illustrated in
Embodiment 2 is a three band radiation type fluorescent
lamp. Three kinds or more of phosphors are mixed and the
mixture is applied to this lamp. Thus, the phosphor of
the fluorescent screen 7 may be changed in various ways
relative tothe fluorescent lampwiththe samemixingratio,
so that the color of the entire body of the lamp can be
adjusted with ease.

(Embodiment 4)

Figure 4 shows Embodiment 4 of the present invention.
In this embodiment, a part 50b of the tube end sealing
part 50 of a tube end part 5 directed toward the side of
a discharge electrode 3 is formed in the shape of a disk.
The disk shaped part 50b has thickness larger than that
of the main body part 50a of the sealing part 50.

(Embodiment 3)

Further, in the embodiment shown in Figure 4, the size
of the disk shaped part 50b is substantially the same as

that of a section in a glass tube 2.
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Onthe surface of the disk shapedpart 50b, thematerial
of the diffuse reflector or thematerial of the fluorescent
screen described in Embodiments 1 and 2 are formed. The
radiant fluxes and the luminous fluxes as described in
ﬁﬁbodiments 1 and 2 can be improved by the part 50b.

Now, a method for forming such a disk shaped part 50b
will be described.

In Figure 5, initially, a member for forming a tube
end part 5 is manufactured. 1In other words, a glass tube
20 with both ends opened is prepared (a). Both the ends
of the glass tube 20 are conically expanded (b). A thin
glass tube 21 and electrode lead materials 22 are inserted
into the glass tube 20 (c). Then, while a flat die 23
(a through hole is formed at its center and the ends of
the electrode lead materials 22 escape therein ) abuts
on one side of the glass tube 20 and another die 24 presses
thecentral part of the glass tube 20 tothrottleor restrict
the center of the glass tube 20 and fuse it into the thin
glass tube 21. At that time, since the one end part of
the thin glass tube 21 is sealed and air is supplied from
the other end thereof, a hole 25 is formed on a side part.
As a result, a disk shaped surface 26 is formed in the
part of the glass tube 20 on which the die 23 abuts. Then,
the discharge electrode is attached to the ends of the

electrode leads 22.
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The member for forming the tube end part 5 is embedded
and melted into the end of the glass tube of a separately
prepared fluorescent lamp with the discharge electrode
3 located inside. Thus, the fluorescent lamp according
fb Embodiment 4 can be formed.

In this case, the above described die 23 is formed
in various kinds of shapes, so that the disk shaped part
26 can be formed in a variety of shapes.

The shapes of the reflector, the fluorescent screen
and the part directed toward the discharge electrode side
of the present invention are not limited to those described
in the above described embodiments, various kinds of shapes
as shown in Figure 6 may be employed. Briefly stated,
the above members may have such shapes as to prevent the
radiation or light components directed to the tube end
part 5 from being directly turned to and absorbed by the
tube end part 5.

Figure 6(a) shows a type with a surface on which many
protrusions are forméd. Figure 6(b) shows a type with
a surface on which many irregularities or protrusions and
recesses formed and Figure 6(c) shows a type with a concave

surface.

Industrial Applicability
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Asdescribedabove,accordingtothepresentinvention,
the luminous fluxes of the fluorescent lamp can be improved
with the same electric characteristics as those of the
conventional fluorescent lamp and the improvement of the

luminous efficacy of a lamp can be realized.
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CLAIMS

1. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
i—s applied and in which metallized steam and rare gas are
sealed;

dischargeelectrodes provided at both ends of theglass
tube;

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and

reflectors provided between the tube end sealing parts
of the tube end parts of said glass tube and said discharge
electrodes,

characterized in that said reflectors reflect the
radiation and light components directed toward said tube
end parts of the radiation resulting from the discharge
generated in said glass tube and 1light excited and emitted
by said phosphor due to the radiation on the inside of
said glass tube.

2., A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are

sealed;
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dischargeelectrodes provided at bothends of theglass
tube; electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and
— fluorescent screens provided between the tube end
sealing parts of the tube end parts of said glass tube
and said discharge electrodes,

characterized in that said fluorescent screens emit
light by radiation components directed toward said tube
endpartswithin theradiationresulting fromthe discharge
generated in said glass tube, and reflect light components
directed toward said tube end parts within the light
generated in said glass tube.

3. The fluorescent lamp according to claim 1 or 2,
characterized in that said fluorescent screens have a
different kind of phosphor material from a phosphor
material applied to the inner part of said glass tube.

4, The fluorescent lamp according to claim 1 or 2,
characterized in that said fluorescent screens have the
same kind of phosphor material as the phosphor material
applied to the inner part of said glass tube.

5. The fluorescent lamp according to claim 1,
characterized in that said reflectors or said fluorescent
screens are formed in conical or domed shapes arranged

so that their axes substantially correspond to the axis

This Sheet Has Been Rep

[T



- R RN

of said glass tube, or a plurality of irregularities or
protrusions and recesses are formed on the surfaces thereof,
or a plurality of protrusions are formed on the surfaces
thereof.

) 6. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

dischargeelectrodesprovided at bothends of the glass
tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that the parts of the tube end sealing
parts of the tube end parts of said glass tube directed
toward said discharge electrode sides are provided with
reflection surfaces capable of reflecting said radiation
and/or light.

7. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

dischargeelectrodes provided at bothends of theglass

tube; and - -
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electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that fluorescent materials are
a}gplied to parts of the tube end sealing parts of the tube
end parts of said glass tube directed toward said discharge
electrode sides.

8. The fluorescent lamp according to claim 6 or 7,
characterized in that the parts of said tube end sealing
parts directed toward said discharge electrode sides are
formed in disk shapes the thickness of which is larger
than that of the main body parts of the tube end sealing
parts.

9. The fluorescent lamp according to claim 6 or 7,
characterized in that the parts of said tube end sealing
parts directed toward said discharge electrode sides are
formed in disk shapes having the size substantially equal
to that of the inner longitudinal section of said glass
tube.

10. The fluorescent lamp according to any one of
claims 6 to 9, characterized in that the parts of the tube
end sealing parts of said glass tube directed toward said
discharge electrode sides are formed in conical or domed
shapes arranged so that their axes substantially
correspond to the axis of said glass tube, or a plu;'ality
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of irreqgularities or protrusions and recesses are formed
on the surfaces thereof, or a plurality of protrusions
are formed on the surfaces thereof.

11. The fluorescent lamp according to claim 6 or 7,
éharacterized in that the parts of said tube end sealing
parts directed toward said discharge electrode sides are
formed in disk shapes of size smaller than that of the

inner longitudinal section of said glass tube.
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