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LAMP AND HEAT]NG DEVICE

TECHNICAL FIELD

The present invention reÌates to a famp and a heating device,

and specifically, to preventing overheating of a seal portion of

the famp,

BACKGROUND ART

When using a .lamp including a seaf portion in which a metaf

foil connected to an end of a filament is seafed, for example, a

halogen famp, the seal portion is overheated, and hence a life-span

of the lamp is reduced.

For example, an in-line heater for: heating a fluid, such as

deionized water or a chemícaf sofution for semiconductor

manufacturing, includes a halogen lamp havinq a quartz glass tube

in whlch a tungsten fifament is housed. In the in-line heater, the

hafogen lamp is not brought into direct contact wíth the ffuid to

be heated. Therefore, it is more likely to overheat the seaf portion

which is an end portion of the quartz glass tube because of the

heat from the tungsten filament . VÍhen the sea.I portion is overheated,

the seal portion is deformed by the expansion of the metal foil,

and hence outside air flows into the quartz glass tube. As a resuft,

the tungsten fifament of the quartz glass tube may be oxidized and

thus degraded.

Therefore, for example, Patent Document 1 describes a heating

device íncluding a cooling pipe for guiding cooling air to an end

portíon of a halogen .Iamp.
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LAMP AND HEATING DEVICE  TECHNICAL FIELD The present
invention relates to a lamp and a heating device,  5 and specifically, to
preventing overheating of a seal portion of  the lamp. BACKGROUND
ART When using a lamp including a seal portion in which a metal  10 foil
connected to an end of a filament is sealed, for example, a  halogen lamp,
the seal portion is overheated, and hence a life-span  of the lamp is
reduced. For example, an in-line heater for heating a fluid, such as
deionized water or a chemical solution for semiconductor  15
manufacturing, includes a halogen lamp having a quartz glass tube in
which a tungsten filament is housed. In the in-line heater, the  halogen
lamp is not brought into direct contact with the fluid to  be heated.
Therefore, it is more likely to overheat the seal portion  which is an end
portion of the quartz glass tube because of the 20 heat from the tungsten
filament. When the seal portion is overheated,  the seal portion is
deformed by the expansion of the metal foil,  and hence outside air flows
into the quartz glass tube. Asa result,  the tungsten filament of the quartz
glass tube may be oxidized and  thus degraded. 25 Therefore, for
example, Patent Document 1 describes a heating  device including a
cooling pipe for guiding cooling air to an end  portion of a halogen lamp. 1
Patent Document 1: JP 2003-97849 A  



Patent Document

DISCLOSURE OF THE INVENTION

Probfems to be Solved by the Invent.ion

Ho$¡ever, in the heating device described in Patent Document

1, the cooÌing pipe leads to a problem such as that the structure

of the heating device being cornplicated and a large space beinq

required for installing the heating device because the size of the

heating dev.ice is increased.

The present invention has been made in view of the probÌem

described above. An object of the present invention ís to provide

a Ìamp and a heating device which are capable of effectively preventing

the seaf portion from being overheated, with a simple structure.

Means for Solving the Problems

In order: to sofve the above-mentioned problem, a lamp according

to an embodiment of the present invention includes: a tube portion

in which a filament including a coil portlon is housed; a seal portion

in which a metal foif connected to an end of the filament is

encapsulated; and an overheat preventing portion covering a portion

of an outer surface of the tube portion. According to the present

invention, the lamp which is capable of effectively preventing the

seal portion from being overheated with a simple sLructure may be

provided.

The overheat pr:eventing portion may be provided to cover a

part of the outer surface of lhe tube portion which is cfoser to

the end of the filament with respect to the coil portion of the

fifament. In this case, heat transfer from the tube portion to the

JP 2003-91849 A
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DISCLOSURE OF THE INVENTION Problems to be Solved by the
Invention 5 However, in the heating device described in Patent Document
1, the cooling pipe leads to a problem such as that the structure  of the
heating device being complicated and a large space being  required for
installing the heating device because the size of the  heating device is
increased. 10 The present invention has been made in view of the
problem  described above. An object of the present invention is to provide
a lamp and a heating device which are capable of effectively preventing
the seal portion from being overheated, with a simple structure.  Means
for Solving the Problems 15 In order to solve the above-mentioned
problem, a lamp according  to an embodiment of the present invention
includes: a tube portion  in which a filament including a coil portion is
housed; a seal portion  in which a metal foil connected to an end of the
filament is  encapsulated; and an overheat preventing portion covering a
portion 20 of an outer surface of the tube portion. According to the present
invention, the lamp which is capable of effectively preventing the  seal
portion from being overheated with a simple structure may be  provided.
The overheat preventing portion may be provided to cover a  25 part of
the outer surface of the tube portion which is closer to  the end of the
filament with respect to the coil portion of the  filament. In this case, heat
transfer from the tube portion to the  2 seal portion may be effectively
reduced to more effectively prevent  
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seaf portion may be effectively reduced to more effectively prevent

the seaf portion from being overheated. The overheat preventing

portion may be formed to protrude to the outside of the tube portion

in a diameter direction, so as to bfock light traveling from the

coil portion which is generating heat to the seaf portion. In this

case, an increase in temperalure of the seal portion due to radiation

from the coil portion of the f i.Iament may be effectively suppressed

to more effectively prevent the seal portion from being overheated.

The overheat preventing portion may be made of ceramic. In thrs

case, a fire resistance of the overheat preventing portion may be

ensured and the seal portion may be effectively prevented from be.ing

overheated.

fn order to sofve the above -ment ioned problem, a heating device

according to an embodiment of the present invention inc.ludes any

one of the lamps described above as a heating source. According

to the present invention, the heating device which is capable of

effectively preventing the sea] portion of the lamp from being

overheated with a simple structure may be provided.

The heating device may include a double tube portion including

an inner cylindrical portion in which the Ìamp is housed and an

outer cylindrical portion l-hrough which a ffuíd to be heated flows,

and the lamp may be housed in the inner cylindrical portion so that

the overheat preventíng portion is in contact with the inner

cylindrical portion and the seal portion protrudes to the outside

of the double tube poltion. Therefore, the sea.l portion of the famp

may be more effectively prevented from being overheated.

25

the seal portion from being overheated. The overheat preventing  portion
may be formed to protrude to the outside of the tube portion  in a diameter
direction, so as to block light traveling from the 5 coil portion which is
generating heat to the seal portion. In this  case, an increase in
temperature of the seal portion due to radiation  from the coil portion of
the filament may be effectively suppressed  to more effectively prevent the
seal portion from being overheated.  The overheat preventing portion may
be made of ceramic. In this 10 case, a fire resistance of the overheat
preventing portion may be  ensured and the seal portion may be
effectively prevented from being  overheated. In order to solve the
above-mentioned problem, a heating device  according to an embodiment
of the present invention includes any  15 one of the lamps described
above as a heating source. According to the present invention, the
heating device which is capable of  effectively preventing the seal portion
of the lamp from being  overheated with a simple structure may be
provided. The heating device may include a double tube portion including
20 an inner cylindrical portion in which the lamp is housed and an  outer
cylindrical portion through which a fluid to be heated flows,  and the lamp
may be housed in the inner cylindrical portion so that  the overheat
preventing portion is in contact with the inner  cylindrical portion and the
seal portion protrudes to the outside 25 of the double tube portion.
Therefore, the seal portion of the lamp  may be more effectively prevented
from being overheated. 3 BRIEF DESCRIPTION OF THE DRAWINGS 



BRIEF DESCRIPTION OF THE DRÀW]NGS

IEIG. 1] A perspective view illustrating a lamp according to

an embodiment of the present invention.

[trIG. 2] A plan view illustrating the lamp according to the

5 emb,odlment of the present invent.ion.

IFIG. 3] A side v.iew illustrating the lamp according to the

embodiment of the present invention.

[FIG. 4] A cross sectlonaf view ilfustrating a part of the

lamp according to the embodiment of the present invention, which

10 is surrounded by a broken Ìine IV illustrated in FIG. 2.

[FIG. 5] A cross sectionaf view illustrating a part of the

lamp accordinq to the embodiment of the present invention, which

is surrounded by a broken fine V illustrated ín FIG. 3.

IFIG. 6] A cross sectiona.I view illustrating the lamp according

15 to the embodiment of the present invention cut along the line VI-VI

iÌlust rated tn EIG. 2.

IFIG. 7] A side view illustrating a lamp assembly according

to the embodiment of the present invention.

IFIG. B] A side view illustrating a heating device according

20 to the embodiment of the present invention.

tFIG. 9l An explanatory drawing iffustratíng an example of

temporal changes in temperature of a seal portion and temperature

of concentrated suffuric acid, which are measured in a case where

concentrated sulfuric acid is heated using the heating device

25 according to the embodiment of the present invention.

IFIG. 10] An explanatory drawing illustrating another example

of temporaf changes in temperature of the seaf portion and temperaLure

[FIG. 1] A perspective view illustrating a lamp according to  an
embodiment of the present invention. [FIG. 2] A plan view illustrating the
lamp according to the  5 embodiment of the present invention. [FIG. 3] A
side view illustrating the lamp according to the  embodiment of the present
invention. [FIG. 4] A cross sectional view illustrating a part of the  lamp
according to the embodiment of the present invention, which  10 is
surrounded by a broken line IV illustrated in FIG. 2. [FIG. 5] A cross
sectional view illustrating a part of the  lamp according to the embodiment
of the present invention, which  is surrounded by a broken line V
illustrated in FIG. 3. [FIG. 6] Across sectional view illustrating the lamp
according  15 to the embodiment of the present invention cut along the
line VI-VI  illustrated in FIG. 2. [FIG. 7] A side view illustrating a lamp
assembly according  to the embodiment of the present invention. [FIG. 8]
A side view illustrating a heating device according  20 to the embodiment
of the present invention. [FIG. 9] An explanatory drawing illustrating an
example of  temporal changes in temperature of a seal portion and
temperature  of concentrated sulfuric acid, which are measured in a case
where  concentrated sulfuric acid is heated using the heating device  25
according to the embodiment of the present invention. [FIG. 10] An
explanatory drawing illustrating another example  of temporal changes in
temperature of the seal portion and temperature  4 
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of concentrated sulfuric acid, r,vhich are measured in a case where

concentrated suÌfuric acid is heated using the heating device

according to the embodiment of the present invention.

tFIG. 111 An expfanatory drawing illustrating an example of

a temporal change in temperature of a seal portion which is measured

in a case where concentrated suffuric acid is heated using a heatj-ng

device including a halogen lamp which does not incfude an overheat

preventing po.rtion.

BEST MODE FOR CARRYING OUT THE INVENT]ON

Hereinafter, an embodiment of the present invention is

described wlth reference to the attached drawings ' FirslÌy, a lamp

according to the embodiment of the present invention (hereinafter

referred to as "the lamp") is described. In this embodiment, an

example in which the lamp is realized as a halogen lamp is described-

EIG. l is a perspective view ifÌustr:ating a lamp 1. FIG. 2

is a plan view iflustrating the lamp 1. FIG. 3 is a side view

ìÌÌustrating the lamp 1, EIG. 4 is a cross sectional view

illustrating a part of the lamp 1, which is surrounded by a broken

line IV iflustrated in EIG. 2. EIG. 5 is a cross sectlonal view

itlustrating a part of the lamp 1, which is surrounded by a broken

line V iffustrated in FIG. 3. EIG. 6 ís a cross sectionaf view

illustrating the famp l cut along the line VI-VI iffustrated in

EIG. 2.

As illustrated in EIGS. 1to 3, the lamp 1 includes tt,tlo famp

maín bodles 10. A materiaf of the lamp main bodies 10 is not

specifically limited as long as light enitted f rom the famp 1 transmits
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of concentrated sulfuric acid, which are measured in a case where
concentrated sulfuric acid is heated using the heating device  according to
the embodiment of the present invention. [FIG. 11] An explanatory
drawing illustrating an example of  5 a temporal change in temperature of
a seal portion which is measured  in a case where concentrated sulfuric
acid is heated using a heating  device including a halogen lamp which
does not include an overheat  preventing portion. 10 BEST MODE FOR
CARRYING OUT THE INVENTION  Hereinafter, an embodiment of the
present invention is  described with reference to the attached drawings.
Firstly, a lamp  according to the embodiment of the present invention
(hereinafter  referred to as "the lamp") is described. In this embodiment,
an 15 example in which the lamp is realized as a halogen lamp is
described.  FIG. 1 is a perspective view illustrating a lamp 1. FIG. 2  is a
plan view illustrating the lamp 1. FIG. 3 is a side view  illustrating the lamp
1. FIG. 4 is a cross sectional view  illustrating a part of the lamp 1, which
is surrounded by a broken 20 line IV illustrated in FIG. 2. FIG. 5 is a cross
sectional view  illustrating a part of the lamp 1, which is surrounded by a
broken  line V illustrated in FIG. 3. FIG. 6 is a cross sectional view
illustrating the lamp 1 cut along the line VI-VI illustrated in  FIG. 2. 25 As
illustrated in FIGS. 1 to 3, the lamp 1 includes two lamp  main bodies 10.
A material of the lamp main bodies 10 is not  specifically limited as long as
light emitted from the lamp 1 transmits  5 
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the materiaÌ. In this embodrment, the Ìamp main bodies 10 are quartz

glass trlbes. The lamp main bodies 10 have hollow tube portions 1 1-

The tube portions 11 are fifled wlth inert gases and very smalL

amounts of halogen gases.

A filament 13 is housed in each of the tube portions ll. A

materiaf of the fifament 13 is not specifically limited as long

as the material generates heat and light by current suppLy in the

tube portion 11. In this embodiment, the filament 13 is a tungsten

fifament. The filament 13 has a coif portion 14 and two non-coil

portions 15a and 15b. The coil portlon 14 is a coil-shaped central

portion of the filament 13. One non-coil portion 15a is one

straightly extending end portion of the filament 13. The other

non-coil portion 15b is the other straightly extending end portion

of the filament 13. The filament 13 is supported by a plurality

of support portions 13a made of ríng-shaped metal wires to be located

c]ose to the center of the tube portion 11 in a diameter d.irection.

Each of the lamp main bodies 10 includes tr,vo seaf portions

I2a ar:d L2b. one seal portíon 12a corresponds to one end portion

of the lamp main body 10. The other seal portion 12b corresponds

to the other end portion of the lamp main body 10.

That is, the one seal portion 12a seals one end of the tube

portion 11, and lhe other seal portion l2b seals the other end of

the tube portion 11. The seal portions 12a and L2b are formed as

follows. During manufacturing of the lamp main body 10, one end

and the other end of the qvarlz glass tube are softened by heating

and compression bonded for sealing.

As íffustrated in FIGS. 4 and 5, metal foifs 16a and l6b are
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the material. In this embodiment, the lamp main bodies 10 are quartz
glass tubes. The lamp main bodies 10 have hollow tube portions 11.  The
tube portions 11 are filled with inert gases and very small  amounts of
halogen gases. 5 A filament 13 is housed in each of the tube portions 11.
A  material of the filament 13 is not specifically limited as long  as the
material generates heat and light by current supply in the  tube portion 11.
In this embodiment, the filament 13 is a tungsten  filament. The filament
13 has a coil portion 14 and two non-coil 10 portions 15a and 15b. The
coil portion 14 is a coil-shaped central  portion of the filament 13. One
non-coil portion 15a is one  straightly extending end portion of the filament
13. The other  non-coil portion 15b is the other straightly extending end
portion  of the filament 13. The filament 13 is supported by a plurality 15 of
support portions 13a made of ring-shaped metal wires to be located  close
to the center of the tube portion 11 in a diameter direction.  Each of the
lamp main bodies 10 includes two seal portions 12a and 12b. One seal
portion 12a corresponds to one end portion  of the lamp main body 10.
The other seal portion 12b corresponds  20 to the other end portion of the
lamp main body 10. That is, the one seal portion 12a seals one end of the
tube  portion 11, and the other seal portion 12b seals the other end of  the
tube portion 11. The seal portions 12a and 12b are formed as  follows.
During manufacturing of the lamp main body 10, one end 25 and the other
end of the quartz glass tube are softened by heating  and compression
bonded for sealing. As illustrated in FIGS. 4 and 5, metal foils 16a and
16b are  
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encapsuÌated in the seal portions 12a and 12b. That is, the metaf

foiÌ 16a connected to the one end of the filament 13 (that is, to

the end of one non-coil portion 15a) is encapsulated in one seal

portion I2a of each of the Ìamp main bodie s 10 . The metaf foil 1 6b

connected to the other end of the fifament 13 (thal is, to the end

of the other non-coil portion 15b) is encapsufated in the other

seal portion 12b of each of the Ìamp main bodies 10 . In thi s embodiment ,

the metal foils 16a and 16b are molybdenum foils.

In the lamp 1, the tvro lamp main bodies 10 are provided in

parallel and the end portions of the tv'¡o famp main bodies 10 are

supported by insulation portions 204 and 20b. ln this embodiment'

the insulation portions 20a and 20b are made of ceramic and formed

into a disk shape,

one insufalion portion 20a is filled with the two seal portions

12a located on one side. The two metal foifs 16a encapsulated in

the seal portions 12a Ìocated on the one side are connected tô

conductive metaf wires (not shown) in the insufation portion 204.

The other insulation portion 20b is filled with the t\n¡o seal

portions 12b located on the other side. Äs iffustrated in FIGS-

4 and 5, in the other insufation portion 20b, respective metaÌ foiÌs

16a encapsulated in the seal portions 12b are connected to external

lead rods 17 which are conductive metaf wires. In this embodimenl,

the external lead rods 17 are molybdenum wires. Two lead wires 18

extend from the insufation portion 20b, which are formed by coating

the external lead ¡ods 17 with an outer cover made of an insulating

material.
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As ilfustrated in EIGS. 1 6, the lamp I as described above

6 encapsulated in the seal portions 12a and 12b. That is, the metal  foil
16a connected to the one end of the filament 13 (that is, to  the end of one
non-coil portion 15a) is encapsulated in one seal  portion 12a of each of
the lamp main bodies 10. The metal foil 16b 5 connected to the other end
of the filament 13 (that is, to the end  of the other non-coil portion 15b) is
encapsulated in the other  seal portion 12b of each of the lamp main
bodies 10. In this embodiment,  the metal foils 16a and 16b are
molybdenum foils. In the lamp 1, the two lamp main bodies 10 are
provided in  10 parallel and the end portions of the two lamp main bodies
10 are  supported by insulation portions 20a and 20b. In this embodiment,
the insulation portions 20a and 20b are made of ceramic and formed  into
a disk shape. One insulation portion 20a is filled with the two seal portions
15 12a located on one side. The two metal foils 16a encapsulated in  the
seal portions 12a located on the one side are connected to  conductive
metal wires (not shown) in the insulation portion 20a. The other insulation
portion 20b is filled with the two seal  portions 12b located on the other
side. As illustrated in FIGS.  20 4 and 5, in the other insulation portion
20b, respective metal foils 16a encapsulated in the seal portions 12b are
connected to external  lead rods 17 which are conductive metal wires. In
this embodiment,  the external lead rods 17 are molybdenum wires. Two
lead wires 18  extend from the insulation portion 20b, which are formed by
coating 25 the external lead rods 17 with an outer cover made of an
insulating  material. 
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includes overheat preventing portions 30a and 30b cover.ing outer

surfaces l1a of the tube portions 11. In this enì-bodiment, as in

the case of the insulation portions 20a and 20b, the overheat

preventing portions 30a and 30b are made of ceramic and formed into

a disk shape.

AsiflustratedinFIGS.4to6, through holes 31 having a diameter

substantially equal to an outer diameter of the tube portions 11

are formed in the overheat preventing portion 30b. The tube portions

11are insertedthrough the throughholes 31, The overheat preventing

portions 30a and 3Ob cover the entire region of the outer surfaces

11a of the tube portions 11 in the circumferential direction.

The overheat preventing portions 30a and 30b are provided to

cover parts of the outer surfaces 11a of the tube portions 11 which

are focated closer to end sides with respect to the coil portions

14 of the fifaments 13. That is, one overheat preventing portion

3Oa ís provided betu¡een the coil portions 14 of the fifaments 13

and the seal portions 12a located on one side. Simílarly, the other

overheat preventing portion 30b is providedbetween the coil portions

14 of the fifaments 13 and the seaf portions 12b focated on the

other side,

The lanp 1as described above emits light when one of the two

lead wires 18 is connected to an anode of a pov'¡er source and the

other thereof is connected lo a cathode of the power source to suppfy

a current to the fifaments 13. That is, the fi.Iaments 13 supptied

with a current in the tube portions 1l generate heat and fight.

The I amp ma in bodì e s 10 are heat ed by heat and I ight whi ch are generat ed

from the fifaments 13.
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As illustrated in FIGS. 1 to 6, the lamp 1 as described above  7 includes
overheat preventing portions 30a and 30b covering outer  surfaces 11a of
the tube portions 11. In this embodiment, as in  the case of the insulation
portions 20a and 20b, the overheat  preventing portions 30a and 30b are
made of ceramic and formed into  5 a disk shape. As illustrated in FIGS. 4
to 6, through holes 31 having a diameter  substantially equal to an outer
diameter of the tube portions 11  are formed in the overheat preventing
portion 30b. The tube portions  11 are inserted through the through holes
31 . The overheat preventing 10 portions 30a and 30b cover the entire
region of the outer surfaces  11a of the tube portions 11 in the
circumferential direction.  The overheat preventing portions 30a and 30b
are provided to cover parts of the outer surfaces 11a of the tube portions
11 which  are located closer to end sides with respect to the coil portions
15 14 of the filaments 13. That is, one overheat preventing portion 30a is
provided between the coil portions 14 of the filaments 13  and the seal
portions 12a located on one side. Similarly, the other  overheat preventing
portion 30b is provided between the coil portions  14 of the filaments 13
and the seal portions 12b located on the  20 other side. The lamp 1 as
described above emits light when one of the two  lead wires 18 is
connected to an anode of a power source and the  other thereof is
connected to a cathode of the power source to supply  a current to the
filaments 13. That is, the filaments 13 supplied 25 with a current in the
tube portions 11 generate heat and light.  
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The lamp 1 includes the overheat preventing portions 30a and

30b described above, and hence speciflcally the seal portions 124

and 12b of the lamp main bodies 10 are effectively prevented from

being overheated.

That is, in the lamp 1, the overheat preventing portions 30a

and 30b are integrally provided with the tube portions 11, and hence

a heat capacity of the lamp main bodies 10 is increased compared

with a case where the overheat preventing portions 30a and 30b are

not provided. Specifically, heat transferred from the fiLaments

13 to the tube portions 11 is consumed not only in increasing

temperatures of the tube portions 11 but also in increasing

temperatures of the overheat preventing portions 30a and 30b.

Therefore. increase in temperatures of the seal portions 12a

and 12b after a current starts to ffow into the filaments 13 is

slowed compared with the case where the overheat preventing portions

30a and 30b are not provided. In addition, a temperature that the

seal portions 12a and 12b reach is kept low to prevent overheating.

The overheat preventing portions 30a and 30b are provided in

the tube portions 11, and hence heat transfer from the tube portions

11 to the seal portions 12a and 12b is effectively blocked by the

overheat preventing portions 30a and 30b.

That is, the tube portions ll containing the filamenls 13 of

the lamp main bodies 10 are heated with a higher priority than the

seal portions 12a and 12b, by heat and fight which are generated

from the fifaments 13. Then, heat received by the tube portions

11 is subsequentfy transferred from the tube portions 11 to the

seal portions 12a and 12b.
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The lampmain bodies 10 are heated by heat and light which are
generated  from the filaments 13. 8 The lamp 1 includes the overheat
preventing portions 30a and  30b described above, and hence specifically
the seal portions 12a  and 12b of the lamp main bodies 10 are effectively
prevented from  being overheated. 5 That is, in the lamp 1, the overheat
preventing portions 30a  and 30b are integrally provided with the tube
portions 11, and hence  a heat capacity of the lamp main bodies 10 is
increased compared  with a case where the overheat preventing portions
30a and 30b are  not provided. Specifically, heat transferred from the
filaments 10 13 to the tube portions 11 is consumed not only in increasing
temperatures of the tube portions 11 but also in increasing  temperatures
of the overheat preventing portions 30a and 30b. Therefore, increase in
temperatures of the seal portions 12a  and 12b after a current starts to
flow into the filaments 13 is  15 slowed compared with the case where the
overheat preventing portions 30a and 30b are not provided. In addition, a
temperature that the  seal portions 12a and 12b reach is kept low to
prevent overheating.  The overheat preventing portions 30a and 30b are
provided in the tube portions 11, and hence heat transfer from the tube
portions  20 11 to the seal portions 12a and 12b is effectively blocked by
the  overheat preventing portions 30a and 30b. That is, the tube portions
11 containing the filaments 13 of  the lamp main bodies 10 are heated
with a higher priority than the  seal portions 12a and 12b by heat and light
which are generated 
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In the lamp 1, the overheat preventing portions 30a and 30b

are provided between the parts of the tube portions 1l and the seal

portions L2a and 12b, and hence heat transfer from the parts of

the tube portions 11 to the seal portions 12a and 12b is suppressed

by the overheat preventing portions 30a and 30b.

In thls embodiment, specificalÌy' the overheat preventing

portions 30a and 30b are 1n conlact with the entire region of the

outer surfaces 11a of the tube portions 11 in the circumferential

direction, and hence heat transfer from the tube portions 11 to

the seaf portions 12a and 12b is reliably blocked. As a resuft.

the seal portions 12a and L2b are effectively prevented from beinq

overheated.

In this embodiment, the overheat preventing portíons 30a and

30b are provided to cover the parts of the outer surfaces 11a of

the tube portíons 11 which are focated closer to the end sides h¡ith

respect to the coil portions 14 of the fifaments 13. Hence, the

seal portions 12a and 12b are effectively prevented from beingt

overheated.

That is, a heat generation amount and a light generation amount

of the coil portions 14 of the filaments 13 are larger than those

of the non-coif portions l-5a and 15b. Therefore, the parts of the

tube portions 11 which contain the coil portions 14 are more rapidly

heated by the coil portions 14 than the other parts of the tube

portions 11.

Therefore, because the overheat preventing portions 30a and

30b are provided closer to the seal portions 12a and 12b with respect

to the parts of the tube portions 11 which contain the coil portions

25
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25 from the filaments 13. Then, heat received by the tube portions  11 is
subsequently transferred from the tube portions 11 to the  seal portions
12a and 12b. 9 In the lamp 1, the overheat preventing portions 30a and
30b  are provided between the parts of the tube portions 11 and the seal
portions 12a and 12b, and hence heat transfer from the parts of  the tube
portions 11 to the seal portions 12a and 12b is suppressed  5 by the
overheat preventing portions 30a and 30b. In this embodiment,
specifically, the overheat preventing  portions 30a and 30b are in contact
with the entire region of the  outer surfaces 11a of the tube portions 11 in
the circumferential  direction, and hence heat transfer from the tube
portions 11 to 10 the seal portions 12a and 12b is reliably blocked. As a
result,  the seal portions 12a and 12b are effectively prevented from being
overheated. In this embodiment, the overheat preventing portions 30a and
30b are provided to cover the parts of the outer surfaces 11a of  15 the
tube portions 11 which are located closer to the end sides with respect to
the coil portions 14 of the filaments 13. Hence, the  seal portions 12a and
12b are effectively prevented from being  overheated. That is, a heat
generation amount and a light generation amount  20 of the coil portions
14 of the filaments 13 are larger than those  of the non-coil portions 15a
and 15b. Therefore, the parts of the  tube portions 11 which contain the
coil portions 14 are more rapidly  heated by the coil portions 14 than the
other parts of the tube  
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14, the seal portions 12a and 12b are specifically effectively

prevented from being overheated.

Specifically, in this embodiment, as illustrated in FIGS. 1

to 5, the overheat preventing portions 30a and 30b are provided

ín the parts of the tube portions 11 whlch contain the non-coil

portions 15a and 15b.

Therefore, heat transfer from the parts of the tube portions

11 which contain the coil portions 14 to the seal portions 12a and

l2b is reliably prevented. As a resu.lt. the seal portions 12a and

l2b are effectively prevented from being overheated.

In this embodiment, the overheat preventing portions 30a and

3Ob are formed into a shape to protrude to the outsides of the tube

portions l1 in the diameter direction in order to bfock light traveÌing

from the heating coiÌ portions 14 to the seaf portions L2a and I2b.

That is, the overheat preventing portions 30a and 30b are formed

into the disk shape to be provided over the entire region of the

outer surfaces of the tube portions 11 in the circumferential

direction fike a shade.

Therefore, radiation from the coil portions 14 to the seal

portions 12a and 12b due to heat generation and fight generation

is blocked by the overheat preventing portions 30a and 30b' Thus,

the increase in temperature of the seaf portions 12a and 12b due

to the radiation from the coil portions 14 of the filaments 13 is

effectiveÌy suppressed to effectively prevent the seaf portions

12a and I2b from being overheated. In thís embodiment, the overheat

preventing portions 30a and 30b are made of ceramic having excellent

heat resistance, and hence the effects described above are reliably

15

20

25
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portions 11. 25 Therefore, because the overheat preventing portions 30a
and  30b are provided closer to the seal portions 12a and 12b with respect
to the parts of the tube portions 11 which contain the coil portions  10 14,
the seal portions 12a and 12b are specifically effectively  prevented from
being overheated. Specifically, in this embodiment, as illustrated in FIGS.
1  to 5, the overheat preventing portions 30a and 30b are provided  5 in
the parts of the tube portions 11 which contain the non-coil  portions 15a
and 15b. Therefore, heat transfer from the parts of the tube portions  11
which contain the coil portions 14 to the seal portions 12a and  12b is
reliably prevented. As a result, the seal portions 12a and  10 12b are
effectively prevented from being overheated. In this embodiment, the
overheat preventing portions 30a and  Sob are formed into a shape to
protrude to the outsides of the tube  portions 11 in the diameter direction
in order to block light traveling  from the heating coil portions 14 to the
seal portions 12a and 12b. 15 That is, the overheat preventing portions
30a and 30b are formed  into the disk shape to be provided over the entire
region of the  outer surfaces of the tube portions 11 in the circumferential
direction like a shade. Therefore, radiation from the coil portions 14 to the
seal  20 portions 12a and 12b due to heat generation and light generation
is blocked by the overheat preventing portions 30a and 30b. Thus,  the
increase in temperature of the seal portions 12a and 12b due  
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exhibited.

Next, a heating device according to this embodiment

(hereinafter referred to as "the device") is described. In thls

embodíment. an example in which the device is reafized as an in-fine

heater using the larnp 1 described above as a heating source is

descríbed.

FIG. 7 is a side view illustrating a lamp assembly 2 including

the lamp 1. EIG. I is a side view illustrating the device including

the lamp assemb.Iy 2 ilfustrated in FIG' 7.

As illustrated in EIG. -l , the lamp assembly 2 includes the

lamp l and a double tube portion 40. The double tube portion 40

includes an inner cylindrical portion 41 in which the lamp 1is

housed, and an outer cylindrical portion 42 Lhr ough which a ffuid

to be heated ffows. A materiaf of the doub,fe tube portion 40 is

not specifically limited as long as at feast the inner cylindrìcal

po.rtion 41 is made of a materiaf that transmits light emitted from

the famp 1. In this embodiment, the entire double tube portion 40

is made of quartz glass. The inner cylindrical portion 41 and the

outer cylindricaf portion 42 are integraÌly formed-

In this embodiment, the famp 1is housedinthe inner cylindrical

portion 41 so that the overheal preventing portions 30a and 30b

are in contact with the inner cylindrical portion 41. That is, as

ilfustrated in FIG. 7, an outer diameter of the overheat preventing

portíons 30a and 30b of the lamp 1 is slightly smaller than an inner

diameter of the inner cylindrical portion 41. The lamp I provided

in the inner cylindrical portion 41 is in contact with an inner

surface 41a of the inner cylindrical portion 41 via the overheat

l5

2C)

25
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to the radiation from the coil portions 14 of the filaments 13 is  effectively
suppressed to effectively prevent the seal portions 25 12a and 12b from
being overheated. In this embodiment, the overheat  preventing portions
30a and 30b are made of ceramic having excellent  heat resistance, and
hence the effects described above are reliably  11 exhibited.  Next, a
heating device according to this embodiment (hereinafter referred to as
"the device") is described. In this  embodiment, an example in which the
device is realized as an in-line  5 heater using the lamp 1 described above
as a heating source is  described. FIG. 7 is a side view illustrating a lamp
assembly 2 including  the lamp 1. FIG. 8 is a side view illustrating the
device including  the lamp assembly 2 illustrated in FIG. 7. 10 As
illustrated in FIG. 7, the lamp assembly 2 includes the  lamp 1 and a
double tube portion 40. The double tube portion 40  includes an inner
cylindrical portion 41 in which the lamp 1 is  housed, and an outer
cylindrical portion 42 through which a fluid  to be heated flows. A material
of the double tube portion 40 is 15 not specifically limited as long as at
least the inner cylindrical  portion 41 is made of a material that transmits
light emitted from  the lamp 1. In this embodiment, the entire double tube
portion 40  is made of quartz glass. The inner cylindrical portion 41 and
the  outer cylindrical portion 42 are integrally formed. 20 In this
embodiment, the lamp 1 is housed in the inner cylindrical  portion 41 so
that the overheat preventing portions 30a and 30b  
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preventing portions 30a and 30b.

Therefore, heat transferred from the tr.rbe portions 11 of the

famp 1to the overheat preventíng portions 30a and 30b by the heat

generatíon and light generation of the filaments 13 is lmmediately

transferred to the double tube portion 40 via the inner surface

41a of the inner cylindrical portion 41.

That is, heat release from the tube portions 11 to the double

tube portion 4O via the overheat preventing portions 30a and 30b

is effectivety achieved. Therefore, the seaÌ portions 12a and 121¡

of the .Iamp 1 are effectively prevented from being overheated' The

lamp main bodies 10 of the lamp 1 are supported by the overheat

preventing portions 30a and 30b in the inner cylindrical portion

41 to be focated close to the center of the inner cylindrical portion

41 in the diameter direction.

fn thi s embodiment , the lamp 1 is housed in the inner cyÌlndrical

portion 41 so that the seal portions 12a and 12b protrude to t-he

outside of the doubfe tube portion 40. That is, as ilfustrated in

EIc. 1, the one seal port.ion 12a and the one insulation portion

20a in the lamp 1 are exposed to the outside at one end of the inner

cyÌindrical portion 41, and the other seal portion 12b and the other

insulation portion 20b in the tamp l are exposed to the outside

at the other end of the inner cylindrical portion 41.

Therefore, the seal portions 12a and I2b of the lamp 1 are

coofed by air outside the double tube portion 40. Thus, the seaf

portions 12a and 72b of the lamp 1 are effectively prevented from

being overheated.

As i.llustrated in EIG. 8, the device 3 includes the lamp as seÍìbfy
13

25

are in contact with the inner cylindrical portion 41. That is, as  illustrated in
FIG. 7, an outer diameter of the overheat preventing  portions 30a and
30b of the lamp 1 is slightly smaller than an inner 25 diameter of the inner
cylindrical portion 41. The lamp 1 provided  in the inner cylindrical portion
41 is in contact with an inner  surface 41a of the inner cylindrical portion
41 via the overheat  12 preventing portions 30a and 30b. Therefore, heat
transferred from the tube portions 11 of the  lamp 1 to the overheat
preventing portions 30a and 30b by the heat  generation and light
generation of the filaments 13 is immediately 5 transferred to the double
tube portion 40 via the inner surface  41a of the inner cylindrical portion
41. That is, heat release from the tube portions 11 to the double  tube
portion 40 via the overheat preventing portions 30a and 30b  is effectively
achieved. Therefore, the seal portions 12a and 12b 10 of the lamp 1 are
effectively prevented from being overheated. The  lamp main bodies 10 of
the lamp 1 are supported by the overheat  preventing portions 30a and
30b in the inner cylindrical portion  41 to be located close to the center of
the inner cylindrical portion  41 in the diameter direction. 15 In this
embodiment, the lamp 1 is housed in the inner cylindrical  portion 41 so
that the seal portions 12a and 12b protrude to the  outside of the double
tube portion 40. That is, as illustrated in  FIG. 7, the one seal portion 12a
and the one insulation portion  20a in the lamp 1 are exposed to the
outside at one end of the inner 20 cylindrical portion 41, and the other seal
portion 12b and the other  
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2 as describ'ed above and a case pontion 50 in which the lamp assembÌy

2.is housed. EIG. B iÌlustrates the device 3 in which a side of

the case portion 50 is cut.

In the device 3, a current is supplied to the filaments 13

of the lamp 1 to generate heat and 1ight, and the ffuid to be heated

is caused t'o ffow through the outer cylindrical portion 42 of Lhre

double tube portion 40. The fluid fÌowing from an lnlet portion

42a which is one end of the outer cylindrical portion 42 Lo an outfet

portion 42b which is the other end of the outer cylindr:icaf portion

42 is heated by heat from the lamp 1 via an outer wa.ll 41b of the

inner cylindricaf portion 41.

For example, when a chemicaf solutlon to be used for

semiconductor and liquid crystaf manufacturing is heated by the

device 3, íl is necessary to heat the chemicaf sofution from around

room temperature to a temperature of approximately 150'C for a

relativeÌy short time. In this case, a relatively large current

is supplied to the fifaments 13 of the lamp 1 immediately after

the start of heating, to thereby make the filamenls 13 rapidly heat -

Therefore, a temperature of the lamp t housed in the inner cylindrical

portion 41 rapidly increases immedíately after the start of heating.

As describedabove, the lamp l includes the overheat preventing

portions 3Oa and 30b, and hence the rising of temperature of the

seal portions 12a and 12b immediately after the start of heating

is suppressed to be slow, and a maximum temperature reached by the

seaÌ portions 12a and 12b is suppressed to a desired range, for

example, a range lower than 300"C. Inthisway, the simple and compact

structure is used for the device 3 to efficientfy prevent the seaf

74
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insulation portion 20b in the lamp 1 are exposed to the outside  at the
other end of the inner cylindrical portion 41. Therefore, the seal portions
12a and 12b of the lamp 1 are  cooled by air outside the double tube
portion 40. Thus, the seal  25 portions 12a and 12b of the lamp 1 are
effectively prevented from  being overheated. As illustrated in FIG. 8, the
device 3 includes the lamp assembly  13 2 as described above and a
case portion 50 in which the lamp assembly  2 is housed. FIG. 8 illustrates
the device 3 in which a side of  the case portion 50 is cut. In the device 3,
a current is supplied to the filaments 13  5 of the lamp 1 to generate heat
and light, and the fluid to be heated  is caused to flow through the outer
cylindrical portion 42 of the  double tube portion 40. The fluid flowing from
an inlet portion  42a which is one end of the outer cylindrical portion 42 to
an outlet  portion 42b which is the other end of the outer cylindrical portion
10 42 is heated by heat from the lamp 1 via an outer wall 41b of the  inner
cylindrical portion 41. For example, when a chemical solution to be used
for  semiconductor and liquid crystal manufacturing is heated by the
device 3, it is necessary to heat the chemical solution from around 15
room temperature to a temperature of approximately 150C for a  relatively
short time. In this case, a relatively large current  is supplied to the
filaments 13 of the lamp 1 immediately after  the start of heating, to
thereby make the filaments 13 rapidly heat.  Therefore, a temperature of
the lamp 1 housed in the inner cylindrical 
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portions 12a and I2b of the Ìamp I from being overheated.

The device 3 is provided with the structure in which a cooling

gas is sprayed to at feast the seal portions 12a and 12b or the

insulation portions 20a and 20b which protrude from the doubLe tube

portion 40, and hence the seal portions 12a and 12b are more

efficiently prevented from being overheated.

Next, specific examples using the lamp 1 and the device 3 are

descrìbed.

IExample s ]

A halogen lamp including the overheat preventing portions 30a

and 30b as illustrated in FIGS. I to 6 was uniquely manufactured

as the lamp l. In the halogen larnp, a thermocouple (not shown) having

one end connected to the metaf foil 16b was encapsufated in one

of the seal portions 12b Ìocated on the insufation portion 20b' side

from which the lead wires 18 extend.

As the device 3, an ín-fine heater in which the lamp 1 connected

to the thermocoup.le was housed in the inner cylindrical portion

41 of the double tube portion 40 as iffustrated .in EIG. 8 was

manufactured. In the device 3. a coolíng pipe for spraying coollng

air to the seal portions 12a and 12b' and the insulation portions

2 0a and 2 Ob which protrude from the double tube portion 4 0 was provided

in the case portion 50.

Concentrated sulfuric acid was heated using the device 3 until

a temperature thereof increased from room temperature to 160'C.

That is, the inlet portion 42a and the outÌet portion 42b in the

device 3 were connected to a storage tank containing concenlrated

sulfuric acid through chemical resistant tubes ' The storage tank

15
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20 portion 41 rapidly increases immediately after the start of heating.  As
described above, the lamp 1 includes the overheat preventing  portions
30a and 30b, and hence the rising of temperature of the  seal portions 12a
and 12b immediately after the start of heating  is suppressed to be slow,
and a maximum temperature reached by the 25 seal portions 12a and 12b
is suppressed to a desired range, for  example, a range lower than 300
C. In this way, the simple and compact  structure is used for the device 3
to efficiently prevent the seal  14 portions 12a and 12b of the lamp 1 from
being overheated. The device 3 is provided with the structure in which a
cooling  gas is sprayed to at least the seal portions 12a and 12b or the
insulation portions 20a and 20b which protrude from the double tube 5
portion 40, and hence the seal portions 12a and 12b are more  efficiently
prevented from being overheated. Next, specific examples using the lamp
1 and the device 3 are  described. [Examples]  10 A halogen lamp
including the overheat preventing portions 30a  and 30b as illustrated in
FIGS. 1 to 6 was uniquely manufactured  as the lamp 1. In the halogen
lamp, a thermocouple (not shown) having  one end connected to the
metal foil 16b was encapsulated in one  of the seal portions 12b located
on the insulation portion 20b side 15 from which the lead wires 18 extend.
As the device 3, an in-line heater in which the lamp 1 connected  to the
thermocouple was housed in the inner cylindrical portion  41 of the double
tube portion 40 as illustrated in FIG. 8 was  
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was provided \,vith a temperature sensor for measuring the temperatul:e

of concentrated suffuric acid.

Concentrated sulfuric acid was then circufated between the

device 3 and the storage tank using a pump. The Ìamp 1 was turned

on by current suppfy to start heating. After the start of heating,

the temperature of the seal portion I2b of the lamp 1 and the

temperature of concentrated suffuric acid contained in the storage

tank were monitored.

The amount of concentrated sulfuric acid to be healed was 52.6

L and a ffolv rate of circufated concentrated sulfuric acid was 40

L/minutes. An output of the lamp 1 (that is, voftage applied to

filaments 13) r^/as feedback-contro.I fed based on the measured

temperature of concentrated sulfuric acid.

In a first example, cooling air was not sprayed to the seal

portions 12a and 12b and the insufation portions 20a and 20b in

the device 3 . In a second exampfe , the cool ing air was sprayed thereto

at a f.Iow rate of 25 L/minutes.

In a comparative example, an .in-Ìine heater including' as a

heating source, a halogen lamp which does not incfude the overheat

preventing portions 30a and 30b (hereinafter referred to as

"comparative device") was manufactured. Also in the comparative

device, a thermocouple was encapsulated in a seaf portion. Nôte

that the seal portions and insulation portions which were located

at both ends of the halogen lamp did not protrude from the double

tube portion and thus the entire halogen lamp was housed in the

inner cylindrical portion.

-As in the case of the device 3 described above, concentraled
I6

25

manufactured. In the device 3, a cooling pipe for spraying cooling 20 air to
the seal portions 12a and 12b and the insulation portions  20a and 20b
which protrude from the double tube portion 40 was provided  in the case
portion 50. Concentrated sulfuric acid was heated using the device 3 until
a temperature thereof increased from room temperature to 160C.  25 That
is, the inlet portion 42a and the outlet portion 42b in the device 3 were
connected to a storage tank containing concentrated  sulfuric acid through
chemical resistant tubes. The storage tank  15 was provided with a
temperature sensor for measuring the temperature  of concentrated
sulfuric acid. Concentrated sulfuric acid was then circulated between the
device 3 and the storage tank using a pump. The lamp 1 was turned  5 on
by current supply to start heating. After the start of heating, the
temperature of the seal portion 12b of the lamp 1 and the  temperature of
concentrated sulfuric acid contained in the storage  tank were monitored.
The amount of concentrated sulfuric acid to be heated was 52. 6  10 L
and a flow rate of circulated concentrated sulfuric acid was 40  L/minutes.
An output of the lamp 1 (that is, voltage applied to  filaments 13) was
feedback-controlled based on the measured  temperature of concentrated
sulfuric acid. In a first example, cooling air was not sprayed to the seal  15
portions 12a and 12b and the insulation portions 20a and 20b in  the
device 3. Ina second example, the cooling air was sprayed thereto  at a
flow rate of 25 L/minutes. 
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sulfuric acid was heated using the comparative device untlf a

temperature thereof increased from room temperature to 160"C, and

the temperature of the seal portion was monitored ' In the comparat ive

exampÌe, the amount of concentrated sulfuric acid lo be heated \nlas

54 L and a flow rate of circulated concentrated sulfuric acid was

4O L/minutes. Unfike the second example described above, cooling

aìr was not sprayed in the comparative exampfe.

With the halogen lamps used in the f.irst example, the second

example. and the comparative example, it was recommended to maintaì n

the seal portions at a temperature lower than 300"C during the use

thereo E .

FIG. 9 ilfustrates temporal changes in temperature of the seaf

portion 12b and temperature of concentrated suffuric acid, which

\,/ere measured in the f irst example . InFIG.9, the abscissa indicates

an elapsed time (seconds) from the start of heating (that is' t'he

start of current supply to filaments 13 of the larnp 1) and the ordinale

indicates a temperature ('C) measured at each time- In FIG- 9, a

broken fine indicates the temperature of the seal portion 12b and

a solid line indicates the temperature of concentrated sulfuric

acid.

As ilfustrated in FIG. 9, a maximum temperature reached by

the seaf portion 12b was 264"C dúl ing the increase in temperature

of concentrated sulfuric acid from room temperature to 160'C. That

is, the temperature of the seal portion l2b was suppressed to a

value sufficiently lower than 300"C, which was the upper llmit,

and hence the seal portion 72b was prevented from being overheated-

FIG, L0 i.llustrates temporal changes 1n temperature of the

15
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In a comparative example, an in-line heater including, as a  heating
source, a halogen lamp which does not include the overheat  20
preventing portions 30a and 30b (hereinafter referred to as "comparative
device") was manufactured. Also in the comparative  device, a
thermocouple was encapsulated in a seal portion. Note  that the seal
portions and insulation portions which were located  at both ends of the
halogen lamp did not protrude from the double 25 tube portion and thus
the entire halogen lamp was housed in the  inner cylindrical portion. As in
the case of the device 3 described above, concentrated  16 sulfuric acid
was heated using the comparative device until a  temperature thereof
increased from room temperature to 160C, and  the temperature of the
seal portion was monitored. In the comparative  example, the amount of
concentrated sulfuric acid to be heated was 5 54 L and a flow rate of
circulated concentrated sulfuric acid was  40 L/minutes. Unlike the second
example described above, cooling  air was not sprayed in the comparative
example. With the halogen lamps used in the first example, the second
example, and the comparative example, it was recommended to maintain
10 the seal portions at a temperature lower than 300C during the use
thereof. FIG. 9 illustrates temporal changes in temperature of the seal
portion 12b and temperature of concentrated sulfuric acid, which  were
measured in the first example. In FIG. 9, the abscissa indicates 15 an
elapsed time (seconds) from the start of heating (that is, the  start of
current supply to filaments 13 of the lamp 1) and the ordinate  
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seal portion 12b and temperature of concentrated sulfuric acid.

which were measured in the second exampÌe. In fIG. 10, the abscissa

indicates an elapsed time (seconds) from the start of heating and

the ordinate indicates a temperature ("C) measured at each time.

In fIG. 10, a broken fine lndicates the temperature of the seal

portion 12b and a sol id fine indicates the temperature of concentrated

sulfuric acid.

As iflustrated in FIG. 10, a maximum temperature reached by

the seaÌ portlon 12b was 210"C during the increase in lemperature

of concentrated sulfuric acid from room temperature to 160'C. That

is, when cooling air is sprayed to the seaÌ portions I2a and L2b,

the temperature of the seaf portion 12b was suppressed to a vafue

lower than the temper:ature in the first example.

FIG. 11 illustrates a temporal change in temperature of the

seaÌ portion which was measured in the comparative example. In FIG-

11, the abscissa indicates an eÌapsed time (seconds) from the start

of heating and the ordinate indícates a temperature (oC) measured

at each time.

As illustrated in FIG. 11, a maximum temperature reached by

the seaf portion 12b is 3BB"C during the increase in temperature

of concentrated sulfuric acid from room temperature to 160"C. That

is, in the comparative example in which the lamp 1 was not used,

the temperature of the seaf portion exceeded 300"C, which was the

upper limit, and hence the seal portion lvas not prevented from being

overheated.

A continuous usabfe time from the start of lighlíng to the

end of lighting due to life-span was measured for the device 3 used

18
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indicates a temperature (C) measured at each time. In FIG. 9, a  broken
line indicates the temperature of the seal portion 12b and  a solid line
indicates the temperature of concentrated sulfuric  20 acid. As illustrated
in FIG. 9, a maximum temperature reached by  the seal portion 12b was
264C during the increase in temperature  of concentrated sulfuric acid
from room temperature to 160C. That  is, the temperature of the seal
portion 12b was suppressed to a 25 value sufficiently lower than 300C,
which was the upper limit,  and hence the seal portion 12b was prevented
from being overheated.  FIG. 10 illustrates temporal changes in
temperature of the  17 seal portion 12b and temperature of concentrated
sulfuric acid,  which were measured in the second example. In FIG. 10,
the abscissa  indicates an elapsed time (seconds) from the start of
heating and  the ordinate indicates a temperature (C) measured at each
time. 5 In FIG. 10, a broken line indicates the temperature of the seal
portion 12b and a solid line indicates the temperature of concentrated
sulfuric acid. As illustrated in FIG. 10, a maximum temperature reached by
the seal portion 12b was 210C during the increase in temperature  10 of
concentrated sulfuric acid from room temperature to 160C. That is, when
cooling air is sprayed to the seal portions 12a and 12b,  the temperature
of the seal portion 12b was suppressed to a value  lower than the
temperature in the first example. FIG. 11 illustrates a temporal change in
temperature of the  15 seal portion which was measured in the
comparative example. In FIG.  
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in the first example and the comparative device. As a result, the

lighting of the halogen lamp of the comparalive device was finished

after 1.890 hours. In contrast, the lamp 1of the device 3 was

continuousÌylit foras longas 8,015hours. That is, whenthehalogen

lamp was provided with the overheat preventing portions 30a and

30b, lhe life-span of the halogen famp was significantly extended.

The present invention is not limited to the examples described

above. For example, the overheat preventing portions 30a and 30b

are not limited to the ones provided cfoser to the end side with

respect to the coil portions 14 of the filaments 13. That is, t-he

overheat preventing portions 30a and 30b may be provlded so that

a parL or the whoÌe thereof covers the outer surfaces of the part

of the tube portions 11 whlch contains the coil portions 14.

The shape and size of the overheat preventing portíons 30a

and 30b are not limited to the examples described above. That is,

the shape of the overheat preventing portions 30a and 30b as viewed

from the longitudinal direction of the lamp main bodies 10 is not

limited to a circufar shape as described above, and thus may be

an arbitrary shape, for example, an elliptícaÌ shape, a polygonal

shape, a beveled polygonal shape, or a concavo-convex shape including

a gear or a star,

The shape of the overheat preventing porlions 30a and 30b is

not fimited to a shape protruding to the outsides of the tube portions

11 in the diameter direction in order to block lighl traveling from

the coiÌ portions 14 to the seal portions 12a and 12b. That is,

the shape of the overheat preventing portions 30a and 30b is not

limited to a protruding shape, such as a shade to bfock the radiatìon
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11, the abscissa indicates an elapsed time (seconds) from the start  of
heating and the ordinate indicates a temperature (C) measured  at each
time. As illustrated in FIG. 11, a maximum temperature reached by  20 the
seal portion 12b is 388C during the increase in temperature  of
concentrated sulfuric acid from room temperature to 160C. That  is, in the
comparative example in which the lamp 1 was not used,  the temperature
of the seal portion exceeded 300C, which was the  upper limit, and hence
the seal portion was not prevented from being  25 overheated. A
continuous usable time from the start of lighting to the  end of lighting due
to life-span was measured for the device 3 used  18 in the first example
and the comparative device. As a result, the  lighting of the halogen lamp
of the comparative device was finished  after 1,890 hours. In contrast, the
lamp 1 of the device 3 was  continuously lit for as long as 8, 015 hours.
That is, when the halogen 5 lamp was provided with the overheat
preventing portions 30a and  30b, the life-span of the halogen lamp was
significantly extended.  The present invention is not limited to the
examples described above. For example, the overheat preventing
portions 30a and 30b  are not limited to the ones provided closer to the
end side with  10 respect to the coil portions 14 of the filaments 13. That
is, the overheat preventing portions 30a and 30b may be provided so that
a part or the whole thereof covers the outer surfaces of the part  of the
tube portions 11 which contains the coil portions 14. The shape and size
of the overheat preventing portions 30a  
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from the coil portions 14. For example, a thin band shape to cover

the outer surfaces 11a of the tube portions 11 may l¡e used.

The materiaf of the overheat preventing portions 30a and 30b

is not limited to ceramic and, for exampfe, metaÌ may be used- The

metal for the overheat preventing portions 30a and 3 0b may be aluminum,

for example. The ceramìc used for the overheat preventing portions

3Oa and 30b may desirably contain, for example, at least one of

aluminum oxide (alumina), silicon nitride, sificon carbide, and

zirconla.

In order to reliably bring the overheat preventing portions

3Oa and 30b and the tube portions 11 into cfose contact with each

other, a sealing material having a heat resistance may be injected

lnto the through hofes 31 of the overheat preventinq portions 30a

and 30b through which parts of the tube portions l-1 are inserted,

betv./een the overheat preventlng portions 30a and 30b and the tube

portions 11. The sealing material may be afso used as a buffer

materiaf for canceling a difference of a thermal expansion

coefficient betr.¡een the overheat preventing portions 30a and 30b

and the tube portions 11.

The overheat preventing portions 30a and 30b are desirably

made of a non-fiber material or a non-porous material . That is,

the overheat preventing port.ions 30a and 30b may be made of, for

exampLe, non-porous ce ramic .

The number of lamp main bodies 10 of the lamp 1 is not fimited

to two. That is, for exampÌe, the lamp l may include the single

lamp main body 10. In this case, the lead wires l8 extend from the

ìnsulation portion 20a at one end of the lamp main body 10 and the

25

20

15 and 30b are not limited to the examples described above. That is,  the
shape of the overheat preventing portions 30a and 30b as viewed  from
the longitudinal direction of the lamp main bodies 10 is not  limited to a
circular shape as described above, and thus may be  an arbitrary shape,
for example, an elliptical shape, a polygonal 20 shape, a beveled
polygonal shape, or a concavo-convex shape including  a gear or a star.
The shape of the overheat preventing portions 30a and 30b is  not limited
to a shape protruding to the outsides of the tube portions  11 in the
diameter direction in order to block light traveling from 25 the coil portions
14 to the seal portions 12a and 12b. That is,  the shape of the overheat
preventing portions 30a and 30b is not  limited to a protruding shape, such
as a shade to block the radiation  19 from the coil portions 14. For
example, a thin band shape to cover  the outer surfaces lla of the tube
portions 11 may be used. The material of the overheat preventing portions
30a and 30b  is not limited to ceramic and, for example, metal may be
used. The  5 metal for the overheat preventing portions 30a and 30b
maybe aluminum, for example. The ceramic used for the overheat
preventing portions  30a and 30b may desirably contain, for example, at
least one of  aluminum oxide (alumina), silicon nitride, silicon carbide, and
zirconia. 10 In order to reliably bring the overheat preventing portions  30a
and 30b and the tube portions 11 into close contact with each  other, a
sealing material having a heat resistance may be injected  into the
through holes 31 of the overheat preventing portions 30a  



10

insufation portion 20b at the other end thereof.

The device 3 is not limited to the device in which the seal

portions 12a and I2b of the famp 1 are provided to protrude to the

outside of the double tube portion 40. That is, in the devlce 3'

the seaÌ portions I2a and L2b of the lamp 1 may not protrude to

the outside of the double tube portion 40, and the entire lamp 1

may be housed in the inner cylindricaf portion 41 of the double

tube portion 40.

In the device 3, the fluid to be heated is not specifically

limited. For example, suffuric acid, concentrated sulfuric acid,

hydrochloric acid, phosphoric acid, ammonia water, or deionized

water, which is used for semiconductor and liquid crystal

manufacturinq, may be desirably set as the ffuid to be heated.

2I

and 30b through which parts of the tube portions 11 are inserted, 15
between the overheat preventing portions 30a and 30b and the tube
portions 11. The sealing material may be also used as a buffer  material
for canceling a difference of a thermal expansion  coefficient between the
overheat preventing portions 30a and 30b  and the tube portions 11. 20
The overheat preventing portions 30a and 30b are desirably  made of a
non-fiber material or a non-porous material. That is,  the overheat
preventing portions 30a and 30b may be made of, for  example,
non-porous ceramic. The number of lamp main bodies 10 of the lamp 1 is
not limited  25 to two. That is, for example, the lamp 1 may include the
single  lamp main body 10. In this case, the lead wires 18 extend from the
insulation portion 20a at one end of the lamp main body 10 and the  20
insulation portion 20b at the other end thereof. The device 3 is not limited
to the device in which the seal  portions 12a and 12b of the lamp 1 are
provided to protrude to the  outside of the double tube portion 40. That is,
in the device 3, 5 the seal portions 12a and 12b of the lamp 1 may not
protrude to  the outside of the double tube portion 40, and the entire lamp
1  may be housed in the inner cylindrical portion 41 of the double  tube
portion 40. In the device 3, the fluid to be heated is not specifically  10
limited. For example, sulfuric acid, concentrated sulfuric acid,
hydrochloric acid, phosphoric acid, ammonia water, or deionized  water,
which is used for semiconductor and liquid crystal  



CLAIMS

1. A lamp, comprising:

a tube portion in which a fiÌament including a coil portion

5 is housed;

a seal portion in which a metaf foil connected to an end of

the filament is encapsufated; and

an overheat preventing portion covering an outer surface of

the tube port.ion.

10

2. The lamp according to claim 1, wherein the overheat

preventing portion is provided to cover a part of the outer surface

of the tube portion which is closer to the end of the fiÌament with

respect to the coil portion of the filament'

15

3. The .Iamp according to claim 1or 2, wherein the overheat

preventing portion is formed to protrude to the outside of the tube

portion in a diameter direction' so as to block light traveÌing

from the coil portion whích is generat.ing heat to the seal portion.

4. The lamp accordíng to any one of claims 1to 3, wherein

the overheat preventing portion is made of ceramic.

5. A heating device, comprising the lanp according to any one

25 of cfaims 1 to 4 as a heating source.

6. The heating device according to claím 5, further comprlsing
22

manufacturing, may be desirably set as the fluid to be heated.  21
CLAIMS  1. A lamp, comprising: a tube portion in which a filament
including a coil portion  5 is housed; a seal portion in which a metal foil
connected to an end of  the filament is encapsulated; and an overheat
preventing portion covering an outer surface of  the tube portion. 10 2.
The lamp according to claim 1, wherein the overheat  preventing portion is
provided to cover a part of the outer surface  of the tube portion which is
closer to the end of the filament with  respect to the coil portion of the
filament. 15 3. The lamp according to claim 1 or 2, wherein the overheat
preventing portion is formed to protrude to the outside of the tube  portion
in a diameter direction, so as to block light traveling  from the coil portion
which is generating heat to the seal portion.  20 4. The lamp according to
any one of claims 1 to 3, wherein  the overheat preventing portion is made
of ceramic. 5. A heating device, comprising the lamp according to any one
25 of claims 1 to 4 as a heating source. 6. The heating device according
to claim 5, further comprising  22 



a doub.Le tube portion comprlsinq:

an inner cyÌindrical portion in which the lamp is housed; and

an outer cylindrical portion through which a fÌuid to be heated

fÌows,

wherein the .Lamp is housed in the inner cylindrical portion

so Lhat the overheat preventing portion is in contact with the inner

cyllndrical portion and the seal portion protrudes to the outside

of the doubfe tube portion.

23

a double tube portion comprising: an inner cylindrical portion in which the
lamp is housed; and  an outer cylindrical portion through which a fluid to
be heated  flows, 5 wherein the lamp is housed in the inner cylindrical
portion  so that the overheat preventing portion is in contact with the inner
cylindrical portion and the seal portion protrudes to the outside  of the
double tube portion. 23 


