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(54) TUBE AND BALL

(57)  Abulbincludes: a heating tube 2 having a heat-
ing portion accommodating a filament 3, a pair of sealing
end portions 5b subjected to pinch sealing on both axial
sides of the heating portion to provide airtight sealing,
and a pair of lead wires connected to the filament and
extending outward in an airtight manner from the pair of 5b\§g> %
sealing end portions 5b; an optical film 10 formed by coat- §b— I
ing an optical film solution to a portion of an outer surface o
of the heating tube excluding a non-coating region 9 to
which the optical film solution is not coated, the non-coat-
ing region 9 extending, from a position S spaced apart
by a predetermined distance 1 to the filament side from
an inner end ie of one of the pair of sealing end portions,
to an outer end Oe of the one sealing end portion; and a
frosted portion 11 formed by performing frosting treat-
ment on the non-coating region. According to the this
structure, the anti-glare effect of the heating tube can be
improved.
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Description
Technical Field

[0001] The present invention relates to a bulb which is formed by applying an optical film on an outer surface of a
halogen lamp or the like used as a heating lamp, for example.

Background Art

[0002] As a conventional example of tubular heating lamps for emitting infrared rays and visible light used for studios,
industrial or domestic heating applications, and the like, there is provided one having a tungsten filament received within
a radiation-transmitting bulb thereof with a reflective film being formed on the outer surface of the bulb (see, for example,
Patent Document 1).

[0003] The reflective film includes, for example, a plurality of high refractive-index layers mainly composed of Ta,O5
capable of operating at temperatures equal to or lower than about 950°C, and a plurality of low refractive-index layers
mainly composed of SiO,. The reflective film has a band-pass characteristic with respect to the radiation to be transmitted
through the bulb.

[0004] Further, as an example of a lamp used as an infrared light source, there is known a lamp having an optical film
formed on the surface of the bulb. The optical film absorbs light within a visible light wavelength band while selectively
transmitting light within an infrared wavelength range (see, for example, Patent Document 2).

[Patent Document 1] Japanese Patent Laid-open Publication No. SHO 60-1751

[Patent Document 2] Japanese Patent Laid-open Publication No. 2002-352612

[0005] However, the heating lamp described in Patent Document 1 involves the problem of glare at a time when directly
looking into the bulb. In order to prevent or reduce this glare, it is necessary to sufficiently reduce the emission of visible
light.

[0006] Further, in order to achieve this matter, the numbers of the high refractive-index layers and low refractive-index
layers must be increased. However, an increase in the number of these layers (films) forming the optical film drives up
the manufacturing cost, and also causes a decrease in the heat resistance of the optical film, which in turn causes
peeling or cracks or color shading upon lighting.

[0007] While a conceivable solution to avoid this problem is to form the bulb using a colored glass, this also causes
a decrease in the transmittance of infrared rays, which disadvantageously reduces the efficiency of infrared emission.
[0008] The presentinvention has been made in view of the above-described circumstances. Accordingly, it is an object
of the present invention to provide an inexpensive bulb having superior anti-glare characteristics.

Disclosure of The Invention

[0009] According to the invention as claimed in Claim 1 of the present invention, there is provided a bulb including: a
heating tube having a heating portion accommodating a heat source, a pair of sealing end portions subjected to pinch
sealing on both axial sides of the heating portion to provide airtight sealing, and a pair of lead wires connected to the
heat source and extending outward in an airtight manner from the pair of sealing end portions; an optical film formed by
coating an optical film solution to portions of an outer surface of the heating tube excluding a non-coating region to which
the optical film solution is not coated, the non-coating region extending, from a position spaced apart by a predetermined
distance toward the heating portion from an inner end of one of the pair of sealing end portions, to an outer end of this
one sealing end portion; and a frosted portion formed by performing frosting treatment on the non-coating region.
[0010] According to the invention according to claim 2 of the present invention, there is provided a bulb including: a
heating tube having a heating portion accommodating a heat source, a pair of sealing end portions subjected to pinch
sealing on both axial sides of the heating portion to provide airtight sealing, and a pair of lead wires connected to the
heat source and extending outward in an airtight manner from the pair of sealing end portions; a frosted portion formed
by performing frosting treatment on the non-coating region; and an optical film formed on the frosted portion.

Brief Description of the Drawings

[0011]
Fig. 1 is a longitudinal sectional view of an essential portion of a halogen lamp according to a first embodiment of
the present invention.

Fig. 2 is a partially cutaway longitudinal sectional view showing a general construction of the halogen lamp shown
in Fig. 1.
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Fig. 3 is a partially cutaway longitudinal sectional view of a halogen lamp according to a second embodiment of the
present invention.

Fig. 4 is an enlarged view of the IV portion shown in Fig. 3.

Fig. 5 is a partially cutaway longitudinal sectional view of a halogen lamp according to a third embodiment of the
present invention.

Best Mode for Carrying Out the Invention

[0012] Hereunder, the best embodiments of the present invention will be described with reference to the attached
drawings, in which the same or equivalent portions are denoted by the same reference numerals.

[0013] Fig. 1is an enlarged longitudinal sectional view of an essential portion of the first embodiment showing an axial
end portion of a tubular halogen lamp as an example of a bulb according to the present invention, and Fig. 2 is a partially
cutaway sectional view of substantially the entire halogen lamp shown in Fig. 1.

[0014] As shown in these drawings, a halogen lamp 1 is of a tubular type frequently used, for example, as a heater
for heating food or the like. The halogen lamp 1 has a heating tube 2 made of silica glass or the like having radiation
transmitting property.

[0015] The heating tube 2 has a tungsten filament 3 as an example of a heat source concentrically arranged in the
heating tube 2. The filament 3 is supported concentrically with the heating tube 2 by means of a plurality of anchors 4,
4 ... axially arranged within the heating tube 2. Further, inside the heating tube 2, a pair of flat, rectangular sealing end
portions 5a, 5b are formed by pinch seals containing a required amount of halogen (1, Br, Cl, F) together with insert gas
such as argon and formed by radially crushing both axial end portions of the heating tube 2. Rectangular molybdenum
foils 6a, 6b are embedded in the sealing end portions 5a, 5b, respectively.

[0016] The molybdenum foils 6a, 6b are connected, at their inner end portions, to the opposite axial ends of the filament
3 through a pair of inner lead wires 7a, 7b, respectively. The outer end portions thereof are connected to a pair of outer
lead wires 8a, 8b, respectively. The outer lead wires 8a, 8b extend to the outside from the respective sealing end portions
5a, 5b in an airtight manner.

[0017] Further, as shown in Figs. 1 and 2, an optical film 10 is formed on the entire outer surface of the heating tube
2 except for a non-coating region 9 formed in one of the pair of sealing end portions 5a, 5b, for example, on the sealing
end portion (5b) side. The thus formed optical film 10 may be a reflective film formed of a single layer that consists of a
low refractive-index film mainly composed of, for example, SiO,, or of a high refractive-index film mainly composed of
Fe,O3, or an anti-glare film of multiple layers formed by alternately forming those two films.

[0018] The non-coating region 9 of the optical film 10 is a region where an optical film solution for forming the optical
film is not coated. The non-coating region 9 is set as the entire outer surface extending from a starting point S, which is
set as a point spaced apart from an inner end "ie" of one sealing end portion of the heating tube 2, for example, the
sealing end portion 5b by a predetermined distance 1 of, for example, 3 mm, to an outer end "Oe" located on the one
sealing end portion 5b side. In this regard, it suffices that the predetermined distance 1 from the inner end "ie" to the
starting point S be at least 3 mm or more, the predetermined distance 1 can be varied appropriately according to the
entire length of the heating tube 2.

[0019] Fig. 1is an enlarged side sectional view showing an upper portion, as seen in the drawing, of the heating tube
2 for explaining the step of coating the outer surface of the heating tube 2 with the optical film solution for forming the
optical film 10 on the outer surface of the heating tube 2.

[0020] That s, as shown in Fig. 1, while holding the heating tube 2 substantially vertically upright so that one sealing
end portion, for example, the sealing end portion 5b comes above, the heating tube 2 is dipped into the optical film
solution until the level of the solution reaches the starting point S near the upper sealing end portion 5b. Subsequently,
after the elapse of a required period of time, the heating tube 2 is pulled vertically upwards again from the optical film
solution.

[0021] According to this process, the optical film solution is coated to a portion of the outer surface of the heating tube
2 below the starting point S and not coated to the non-coating region 9 above the starting point S at all. No optical film
solution is thus coated to the portion of the predetermined distance ¢ between the starting point S and the one sealing
end portion 5b, thereby making it possible to prevent or reduce liquid bank or pooling formed when the optical film
solution is coated to the portion of the predetermined distance €. Accordingly, the liquid dripping or uneven liquid coating
due to the presence of the liquid bank can be prevented or reduced.

[0022] That is, in order to coat the optical film solution, when the heating tube 2 is erected substantially vertically so
that the one sealing end portion 5b comes above, a conical portion with gradually decreasing diameter is formed in the
portion from the inner end "ie" of the sealing end portion 5b to the heating portion side located downward in Fig. 1.
Accordingly, when the heating tube 2 is pulled up vertically outwards after being dipped into the optical film solution, a
part of the optical film solution is liable to accumulate On the outer surface of this conical portion, which will cause the
liquid bank.
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[0023] However, as described above, with the heating tube 2, the optical film solution is not coated to the non-coating
region 9 extending from the starting point S to the outer end "Oe" of the upper sealing end portion 5b, whereby the
occurrence of liquid dripping or uneven coating due to the pooling of the optical film solution can be prevented or reduced.
[0024] In this regard, in the case of a conventional halogen lamp, the uneven optical film coating can be observed
through visual observation at the boundary between the one sealing end portion and the heating portion, and further,
the variation range of reflectance with the optical film being a reflective film was about 10%.

[0025] In contrast, with the halogen lamp 1 according to this embodiment, no unevenness of the optical film coating
was observed through visual observation at the boundary between the one sealing end portion 5b and the heating
portion, and further, the variation range of reflectance was on the order of about 1 to 3% and the variation was confirmed
for hardly any of the experimental products.

[0026] Therefore, according to the heating tube 2, the coating unevenness of the optical film solution can be prevented
from occurring at the boundary between the one sealing end portion 5b and the heating portion on the filament 3 side.
However, since the optical film 10 is not formed in the non-coating region 9, leakage of light occurs to cause a reduction
in anti-glare effect.

[0027] Then, in this embodiment, the entire outer surface of the non-coating region 9 of the heating tube 2 is formed
as a frosted portion 11. The frosted portion 11 is formed by subjecting the entire outer surface of the non-coating region
9 of the heating tube 2 to a frosting treatment through an etching treatment or the like to thereby form a large number
of minute irregularities thereon. Further, the frosted portion 11 may be formed in an overlapping manner over a part of
the optical film 10.

[0028] Therefore, according to such heating tube as descried above, the light leaking to the outside from the non-
coating region 9 is scattered by the large number of minute irregularities of the frosted portion 11, thus achieving an
improvement in terms of the anti-glare effect.

[0029] Further, the outer surface area of the frosted portion 11 is increased entirely by the formation of the large
number of minute irregularities on the outer surface thereof, so that an improvement can be achieved in terms of the
heat radiation effect of the molybdenum foil 6b of the one sealing end portion 5b.

[0030] Fig. 3isapartially cutaway longitudinal sectional view of a halogen lamp 1A according to the second embodiment
of the present invention. The characteristic feature of this halogen lamp 1A resides in that a frosted portion 11A is formed
through an etching treatment or the like as indicated by the broken line in the drawing on the portion of the outer surface
of the halogen lamp 1 shown in each of Figs. 1 and 2 excluding the non-coating region 9, and in that, as indicated by
the chain and dot line in the drawing, an infrared ray-transmitting/visible light-blocking multilayer film 10A as an example
of an optical film is formed on the frosted portion 11A. Otherwise, the halogen lamp 1A is of substantially the same
construction as that of the halogen lamp 1 described above. Further, Fig. 4 is an enlarged longitudinal sectional view of
the portion IV in Fig. 3 showing the frosted portion 11A formed with a large number of irregularities through the frosting
treatment of the outer surface of the heating tube 2, and the infrared ray-transmitting/visible light-blocking multilayer film
10A formed on the frosted portion 11A.

[0031] Therefore, according to such halogen lamp 1A as described above, the infrared rays emitted from the filament
3 can be scattered by the frosted portion 11A of the outer surface of the heating tube 2, whereby the amount of the
infrared rays emitted from the heating tube 2 can be made substantially uniform.

[0032] Further, since the infrared ray-transmitting/visible light-blocking multilayer film 10A is formed on the frosted
portion 11A of the heating tube 2, the anti-glare effect can be further improved due to the light scattering effect of the
frosted portion 11A and the anti-glare effect of the infrared ray-transmitting/visible light-blocking multilayer film 10A.
[0033] The following Table 1 is a comparison table concerning the anti-glare effect and wavelength transmittance
between the halogen lamp A according to the second embodiment described above and a halogen lamp (non-treated
product) not provided with the frosted portion 11A and the infrared ray-transmitting/visible light-blocking multilayer film
10A.

[Table 1] Comparison Table of anti-glare effect/wavelength transmittance

Wavelength (nm) Non-treated product | Product with infrared ray-transmitting/visible
light blocking multilayer film (present
invention)

280 - 2500 100 100
600 - 780 6.0 or higher 1.5 or higher, 5.0 or lower

[0034] Note that the frosted portion 11A may be formed through the frosting treatment on the entire outer surface of
the non-coating region 9 of the one sealing end portion 5b.
[0035] Fig. 5is a partially cutaway longitudinal sectional view of a halogen lamp 1B according to the third embodiment
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of the present invention. The characteristic feature of the halogen lamp 1A resides in that the filament 3 of the halogen
lamp 1A shown in Fig. 3 is replaced by a filament 3B, which is formed by connecting a plurality of coil portions 3a together
by a plurality of joining wires 3c, and in that frosted portions 11B indicated by the broken line in the drawing are selectively
formed only on the portions of the outer surface of the heating tube 2 corresponding to the coil portions 3a. Otherwise,
the halogen lamp 1B is of the substantially same construction as that of the halogen lamp 1A described above, and an
infrared ray-transmitting/visible light-blocking multilayer film 10B indicated by the chain and dot line in the drawing is
formed on substantially the entire outer surface of the heating tube 2 excluding the non-coating region 9.

[0036] With the halogen lamp 1B described above as well, the anti-glare protection can be doubly secured by each
frosted portion 11B and the infrared ray-transmitting/visible light-blocking multilayer film 10B against the infrared rays
emitted from each coil portion 3a of the filament 3B, thus further improving the anti-glare effect.

[0037] Further, in the halogen lamp 11B, the frosted portions 11B thereof are not formed on the substantially entire
outer surface of the heating tube 2 but only on the portions of the outer surface of the heating tube 2 corresponding to
the respective coil portions 3a, so that the frosting treatment can be performed easily and quickly.

Industrial Applicability

[0038] According to the present invention, the anti-glare effect of a heating tube can be improved.

Claims
1. A bulb comprising:

a heating tube having a heating portion accommodating a heat source, a pair of sealing end portions subjected
to pinch sealing on both axial sides of the heating portion to provide airtight sealing, and a pair of lead wires
connected to the heat source and extending outward in an airtight manner from the pair of sealing end portions;
an optical film formed by coating an optical film solution to a portion of an outer surface of the heating tube
excluding a non-coating region to which the optical film solution is not coated, the non-coating region extending,
from a position spaced apart by a predetermined distance toward the heating portion from an inner end of one
of the pair of sealing end portions, to an outer end of the one sealing end portion; and

a frosted portion formed by performing frosting treatment on the non-coating region.

2. A bulb comprising:

a heating tube having a heating portion accommodating a heat source, a pair of sealing end portions subjected
to pinch sealing on both axial sides of the heating portion to provide airtight sealing, and a pair of lead wires
connected to the heat source and extending outward in an airtight manner from the pair of sealing end portions;
a frosted portion formed by performing frosting treatment on the non-coating region; and

an optical film formed on the frosted portion.
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