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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 overhéatdtl, ANE herbe BNfe ISpEACES 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 hal%%%rhw%#a}g{lgL%quartz glass tube in

which a tungsten filament is house e in-line heater, the halogen

lamp 45, 10L ProwgIt gl diraet Soniastwity e i1 be Retetha  1ng device,

Therefore, it Is more likely to overheat the seal portio ichis an end

anROHjoN-qfdhe auartz glass iuhe hecayse,ofthe20-heat framthedungsient son of

filament. When the seal portion is overheated, the seal portion is

+ndeformed 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 coolindggatKGRDUaHY ATtion of a halogen lamp. 1
Patent Document 1: JP 2003-97849 A

When using a lamp including a seal portion in which a metal
foil connected to an end of a filament is sealed, for example, a
halogen lamp, the seal portion is overheated, and hence a 1ife-span
of the lamp is reduced.

For example, an in-line heater for heating a fluid, such as
deionized water or a chemical sclution for semiconductor
manufacturing, includes a halogen lamp having a quartz glass tube
in which a tungsten filament is housed. 1In the in-line heater, the
halogen lamp is not brought into direct contact with the fluid to
be heated. Therefore, it ismore likely to overheat the seal portion
which is an end porticon of the gquartz glass tube because of the
heat fromthe tungsten filament. Whenthesealportionisoverheated,
the seal portion is deformed by the expansion of the metal foil,
and hence outside air flows into the quartz glass tube. As a result,
the tungsten filament of the quartz glass tube may be oxidized and
thus degraded.

Therefore, for example, Patent Document 1 describes a heating

device including a cooling pipe for guiding cooling air teo an end

portion of a halcgen lamp.
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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
incredsace 10 Ploe prsseint invedlior has tieehable 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 Probleﬂ%gg%?ﬁgﬁb%r gsgﬁ/% the % ?/i rﬁentioned

blem, a la cording, to emfodim nt of the present invention

Pr%ﬁ’: Udes: ]g%urélg p?%c?tlarnean %i%?lg fi glrﬁeeﬁ]t%lﬁglr&ding a coil portion is

housegl, A58l parlion, In whicha inefal tall.copnediad 19,20, L3 6L pocument

filament Is encapsulated; and an overheat preventing portion covering a

1, PERioN.20 of ap Qutsk syHface of the tule, podipns Aecordingiig theueseRtucture

invention, the lamp which is capable of effectively preventing the seal

o £ PeHvNfremibaing evetheatrd with @csipple stuetusemay heupfevigdpdce being
The overheat preventing portion may be provided to cover a 25 part of

rethe ewtersurfacesefdhe tube prosting svhicky isicloser tbethewend ohthesize of the
filament with respect to the coil portion of the filament. In this case, heat

hetransfer frovnd the tubeiportiea tethe 2 seal portion may be effectively

reduced to more effectively prevent
The present invention has been made in view of the problem

described above. An object of the present invention is to provide
alampandaheatingdevicewhicharecapablecfeffectivelypreventing
the seal portion from being overheated, with a simple structure.
Means for Solving the Problems

Inorder to solve the above-mentioned problem, a lamp according
to an embodiment of the present invention includes: a tube portion
inwhich a filament including a coil porticn 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
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
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
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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

sethe fitarié sy bece fié divetyl seppressddcrrmeraefectlély PrévenitHerevent
seal portion from being overheated. The overheat preventiré%lgortion may

thpeghade BPEEidic PIHIETOEAsBY S THE PESiStancENT (REOVRPRdaP reventing
B e S e SeALPRIIOn Y DR e porion
i i BPRRERE IV TRABCay T c I Faige RAtay D Fhom tae
o A o G e e aaloamion ™ £

ca QEE“%JPE@&@Q %Qeiqgtgﬁﬂgfémﬂiwﬁi@ Blgasirﬂgtﬁf% B Re to radiation

provided. The heating device may include a double tube portion including

frgﬁ_%ml@@%riqymg%ﬂ%&oﬂﬂ%m@@&@l{ﬁm&}i%@@maﬁﬁl%ﬂ@%a@pressed
cylindrical portion through which a fluid to be heated flows, and the lamp

t o may be:liousad ncthe inmnereylindteakparligrosa that fheovesheat overheated.
preventing portion is in contact with the inner cylindrical portion and the

Theealvgortien protradesitolthe guisidé®s obthedousidtulod portionnic. In this
Therefore, the seal portion of the lamp may be more effectively prevented

cafrom pefiigrevemebidd i BRIEFIDESTRIPTON DFETHEDRAWMNGSOn may be

ensured and the seal portion may be effectively prevented frombeing
overheated.

Inorder to solve the above-mentioned problem, a heatingdevice
according to an embodiment of the present invention includes 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 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
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 porticn so that
the overheat_preventing porticn is in contact with the inner
cylindrical portion and the seal portion protrudes to the outside
of the double tube portion. Therefore, the seal portion of the lamp

may be more effectively prevented from being overheated.
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[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 ebidddimens eRthelgredeREinVERSHRAWHER>10 is

surrounded by a broken line 1V illustrated in FIG. 2. [FIG. 5] A cross ,
sectioh&f Giew lIdstEHTPE Patst theStarhh dtebidthd 9 tHeléMBotieft 1ng to

of the present inventfi%p which is surrounded by a broken line V

2N GEPARETREIGOS. [Fi6. Bf Atfdbs settiSharidw illustrating the lamp
according . 15.t0 the embodiment of.the ti ti tal t
e VAV CTuaTalod TG B TG A S b MasHathG & 0 Lo the
em%%%ﬁ%%'ﬁt@ 9rdd'ﬂ% tgrtggeer%bqq@gglqlﬁ%me present invention. [FIG. 8]
si

e view illustrating a heating device according 20 to the embodiment

of the pregentinventione (RG] AN exanatony; drawingliystiating-aing to the
example of temporal changes in temperature of a seal portion and

emtebopefatreaf eanceptratec suliuricsasid onhich are measured in a case
where concentrated sulfuric acid is heated using the heating device 25

accorgingio the embedisienicof tiepedsent éwentions et 10§ Am part of the
explanatory drawing illustrating another example of temporal changes in
1 atgmperaturd iofghé seahporitrcahiditempertiree Jpresent invention, which

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 iilustrated in FIG. 3.

[FIG. 6] Across sectional viewillustrating the lamp according
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
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
according to the embodiment of the present invention.

[FIG. 10] An explanatory drawing illustrating another example

of temporal changes in temperature of the seal portionandtemperature

4
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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
of apithisshdated edirya Heatinga 8édicewhélalirrs Hefoge R WiicRase where

does not include an overheat preventing portion. 10 BEST MODE FOR ,
COARRYAIGDOYT HHHE 16V ERFION SHERM R er, Wi ebodifehtdf tHed device

present invention is described with reference to the attached gr.awings.

aCER&ih 1 arfip tteofdIRG 10 B5E EnfodiiEnESfRE breddnt TAVertion

(herei r referred to as "the lamp"),is described, In this embodiment,
an 15@;’%&2& whic Xﬁ?ea a?ﬁ:p? i< re?ja]fi%gé’ ada %iosét%ﬁ grﬁ)&:san &Eample of

3 t%%gsﬁce;ipsf- Eg%#gﬁjg@@s%%y@%f'gsgrég'@qp%m%a-ﬂ&@ i8S Beasured

view illustra mp 1. FIG. 3 is a side view illustrating the lamp

in b ElGAJR &crossadtienalvuavs. iiusirating a part ofrihe famnid.whichneat ing

is surrounded by a broken 20 line 1V illustrated in FIG. 2. FIG. 5 is a cross

de-seetionalvigw: Hysy atingypartefripedampnl awbishistsumreunded by averheat
broken line V illustrated in FIG. 3. FIG. 6 is a cross sectional view

prdiusiraiing the lampd cut along the line VI-Vl 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
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
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
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.

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

specificallylimitedaslongaslightemittedfromthe lampltransmits
5
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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
thenasdrial eherates heasamolight bycurréhesupply the HoBé PoridR 18 quartz

In this embodiment, the filament 13 is a tungsten filament. The filament
glashisasoil pdrasnl BB RS ReAi&H 16 fetisnEabaihd4Bsp. o ions 11.

coil portion 14 is a coil-shaped central  portion of the filament 13. Qne
ThRoh S J5HiGH 488 is ond “Strdigtithy Bxtéhbihg & portioR ot thE filamert =2+

am13. 'tl'geg%h%ra 8”;?19” osgtion 15b is the other straightly extending end
%%P[lon ot the filafhent 13° The filament 13 is supported by a plurality 15 of

SUPPQILAOTIGNT, 133 nade A URGANAPSCLT Y MIER1q BB locRed i8Rse 1. A

to the center or%t e tu%le portion 11 in a diameter direction. Each of the

ma{ABR Mmaig bodigs 1q ingldgs tvp sealportions.125 apd 12h. Oneisedl as long

portion 12a corresponds to one end portion of the lamp main body 10.
as He-0ther seakbpnodiona2b-eorraspands: 20 togthe efherendportienpbtne in the
lamp main body 10. That is, the one seal portion 12a seals one end of the
tuldbecpartion 11, and the lotheesealpontion 12thsedls theothedénilof thengsten
tube portion 11. The seal portions 12a and 12b are formed as follows.
1 DamimgtmanTfactaridgoéthie binpasaia bodyl 100a1d end 25 and therothemn-coil
end of the quartz glass tube are softened by heating and compression
poboheag fobscalidgl AR illudthatedPib FIOS t4 andly, fetal f6ilslreRaRgd central

16b are
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 13amade of ring-shapedmetal 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
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
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
6



10

15

20

25

6 encapsulated in the seal portions 12a and 12b. That is, the metal foll

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
enenapepsuiated ihrthehsthee aseat pokiom $2b%t edch dBthe laihg ndifi, the metal

bodies 10. In this embodiment, the metal foils 16a and 16b are .
LoinbliSde ARTEIR: 36 the IARB Le BRE 19 oAl bbakep 4k (that 1s, to

provided in 10 parallel and the end portions of the two lamp.main bodies
theSRa Simsoited By TGP EOrBRS 203 ard 2B AFAIL A nBOdReRre 5521

the,insu#&gion ortions Z%a nd 20b are mad% of ceramic a%formed 'ntg )
) . 116b
POL ik’ aﬁe?%neeal#éu?a |§%}%o$t?§ﬁ) 2038 findd with t%e two seal ep%?tlionso *

connaRdqcated an ons side, The fwaq metalfoils 162 encapsulatedn e the end

seal portions 12a located on the one side are connected to conductive

o Matal wires (nof shown) in theipsulationpprtion 202 Fhe othesdnsyiation: other

portion 20b is filled with the two seal portions 12b located on the other

se8ideAs llvstrated HeBEGS 2004 anechSnifithe etherdnsylatigm periisrmbodiment,
20b, respective metal foils 16a encapsulated in the seal portions 12b are

theonreacied fo externalaleatdods 7awkicha@r @ ledadustiveometal wires. In

this embodiment, the external lead rods 17 are molybdenum wires. Two

lead Wites 18 Extgndifrornithe imsuldtionp porion 20! iwisich Gre ferrpebyded in

coating 25 the external lead rods 17 with an outer cover made of an
papsllaihgapthtehigl. 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 filledwith the two seal portions
12a located on one side. The two metal foils l6a encapsulated in
the seal portions 12a located on the one side aré connected to
conductive metal wires (noﬁ 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.
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
the external lead rods 17 with an outer cover made of an insulating

material.

As illustrated in FIGS. 1 to 6, the lamp 1 as described above
7
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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
inpledhrowgthblesBrhaving bldiankst sobstatiialpedualo A BRI outer

diameter of the tube portions 11 are formed in the overheat preventing

supbRpRS0L: T H bR STHBRS PPE RieRSetied thrdudithe FrbGH-R6RE, as in
31 . The overheat preventing 10 portions 30a and, 30b cov e entire
SNRagiEHPt (18 ol STSLAS I o S8 BoriBls 15n b, Che overneat
cireumferential direction, The oyerheal preyening portions. 303,800 000 inco
Prare provu)%cﬁ)?orcé\%rspa\rqgl Stthe outer surfaces % a of the tube portions

a %}g@l%ﬁ%g located closer to gnd sides with respect tq the co[l portions
5714 of the filaments 13. That is, one overheat preventing portion 30a is

proviged;hetweepthe £ol paitians 14, ¢f the filanents 18sandithe segh diameter

portions 12a located on one side. Similarly, the other overheat preventing

suBertignS0isprevided hetweendhesoilpoitiens: A4af thedilameatepddtions 11
and the seal portions 12b located on the 20 other side. The lamp 1 as

ardessrined abhaviecemitsrlighi whenonetdfithetwa: lead3@ises IBis tube portions
connected to an anode of a power source and the other thereof is

11 ecomécteetbealddthodg bitthe ponengoiresds Slpplyl accomenhenthereventing
filaments 13. That is, the filaments 13 supplied 25 with a current in the

PORIbep}?(?rti%ﬁé @@eﬁ@%@ﬁfﬁf w"@ﬁ:ﬂ;ire region of the outer surfaces

l1la 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 1lla of the tube porticns 11 which
are located closer to end sides with respect to the ceil portions
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 preventingportion 30b is providedbetween the coil portions
14 of the filaments 13 and the seal portions 12b located on the
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 therecf is connected to a cathode of the power socurce to supply
a current to the filaments 13. That is, the filaments 13 supplied
with a current in the tube portions 11 generate heat and light.
The lampmainbodies 10 are heatedbyheat and l1ight which are generated

from the filaments 13.
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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
preveFting golEohsi 804 Usifh 3obaarevintdaraly PESWESE Wik BRitbens 30a and

g}ortions 11, and hence a heat capacity of the lamp main bodies 10 is .
30khGeasad BEMEAREd Swith i cAse ihet® B ovéhedt préertiiy! pBrichs s 122

30a_and 30b are_not provided. Specifically, heat transferred,from the
0 1075 (bURE (188 DTHOHE T1 10 CARSuorh e orhy  PRrSegg From

begen%p%@é%rﬁgaog g&e tub_e portions 11 but also in increasing temperatures
of the overheat preventing portions 30a and 30b. Therefore, increase in

temperatures.of the seal partions 12a -and 12k aftera-gyeentistarisdetions 30a

flow into the filaments 13 is 15 slowed compared with the case where the

anQVesheatpreventing.narions,30a1and,3Qh,are aat:prevides: 1o additignaad hence

temperature that the seal portions 12a and 12b reach is kept low to

a pERMentQyehealingsr the ovameatpieveniingeportions 80arant3Gkareompared
provided in the tube portions 11, and hence heat transfer from the tube

wiphréons 20 dhdae¢heiseal porticrst] pa andrit2inig effectivelyblotkedry 30b are
the overheat preventing portions 30a and 30b. That is, the tube portions

not lroonvdidiag -theSfilamiehis a3 bf ,thedamp malisBediesd ofarethddied f 1 tament s

with a higher priority than the seal portions 12a and 12b by heat and light
13whithtdre geRefatéprtions 11 1s 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
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 te 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 porticns 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 1l2a aﬁd 12b by heat and light which are generated
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 12Zb.
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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

portidiis £ YrEBedl pbRdIAVEZDSAG IPHIESUpprs SR BiRfthe’0a and 30b
overheat preventing portions 30a and 30b. In this embodiment,

ar g RREMEhAF Ao vETRBat Prebérting PortbRsTtFand ot 4R hicahRdhe seal
with the entire regjon of the outer surfaces 11a of the fube portions, 11 i
ot BRturfiteftl OfeioH, diHerce Rt aPeib fe parts of

. anskter ro
Cftlo%, an ea transfclar rom eﬁJbe

thg‘%{ﬂg)%i 14 ilon@%ie%'fp%ieogsi%gaﬁe 12his [‘L%'?l%h‘l&"‘i%‘f%e% gg%gressed

result, e seal portions 12a an ectively prevented from

by O¥itheaied-Ho this grbadiment, e quesheatyeveniingpestions 30a and

30b are provided to cover the parts of the outer surfaces 11a of 15 the

tube partions<ll-which aredecated claser o the,end gidleswdth Eespest trent ing
the coil portions 14 of the filaments 13. Hence, the seal portions 12a and

pod2bane effectivaly prevesated fron:beingc ovethaatedeThatisra heagion of the
generation amount and a light generation amount 20 of the coil portions

cutdrofdhe filaraentsl k3 afe ttargerthanthatel of $hé hohrcdihportionsubfze rential
and 15b. Therefore, the parts of the tube portions 11 which contain the

diceit poeionsaitiateemore kapitllyt hearwtasy thectoiltgortichid e4nRarn tens 11 to

other parts of the tube
the seal portions 12a and 12b is reliably blocked. As a result,

the seal portions 12a and 12b are effectively prevented from being
cverheated.

In this embodiment, the overheat preventing portions 30a and
30b are provided to cover the parts of the outer surfaces 1la of
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
ocverheated.

That is, a heat generation amount and a 1ight generation amount
cof the coil porticns 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
pertions 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

10
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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.
141 % thedveReat breventing perfbns20a247d 305 aid pfoviden sfikectively
the parts of the tube portions 11 which_contain the non-coil portions 15a

prewansed TherdioRe Hadt H#3RERT FoRithe parts of the tube portions 11
which_contain. the_coil partions 14 to the seal portions 12a and_12b is.
reliabfyp BreVehtét: 1s at8sl ,J‘t%eeénéﬁ%%rr“tleégr)lts’ 128 aln%?]iat géar% in FIGS. 1
toegea{\ﬁel 8{7%V3?t5]é%dcfr @egeemglor\{ ”ﬁeaﬁ%@o'ﬂ?th?o%mgﬁ‘&'%’ @Pe provided
ovérheat preventing porfions 304 and §ob are formed into a shape to

in Prcq;gjq?a@t@eo%ﬂ%iggs ef.ihe wbe. porions11,inithg diameter diregliofon-coil

in order to block light traveling from the heating coil portions 14 to the

posealpertions 12aandsl2b. 15 That is, the overheat preventing portions
30a and 30b are formed into the disk shape to be provided over the entire

regiomof the couter Budaces oh festulia-partions pi in the tirchmfenertiglortions
direction like a shade. Therefore, radiation from the coil portions 14 to the
11 sehl @0 portionsrlZanandd?b doe td heat §éneratidreanddight geberationt2a and
is blocked by the overheat preventing portions 30a and 30b. Thus, the
12Indreaselin adrhpepatare ot te-sedpartionsidy afdl e Zra@deportions 12a and

12b are effectively prevented from being overheated.

In this embodiment, the overheat preventing portions 30a and
30b are formed into a shape to protrude to the outsides of the tube
portionsllinthediameterdirectioninordertoblocklighttraveling
from the heating coil portions 14 to the seal portions 12Za and 12b.
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
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
to the radiation from the coil portions 14 of the filaments 13 is
effectively suppressed to effectively prevent the seal portions
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
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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
exhihfiftgdevice according to this embodiment (hereinafter referred to as
"the device") is described. In this embodiment, an example in which th

deviddS& fealiZed B ah iR%ineds Fkater (i fite np 1°0eddtibd diment
as a heating source is described. FIG. 7 i ide,view illustrati | .
(SR E S RG0S it PG o8 ik Mew IS irgg  =r this

IS a Side view 1llustrating

emﬁ%&lceénqlﬁdé?%e%]?eﬁﬁp f‘r%%ﬁqu_bclxb?#!g%req;?g én ng Ci'e?a lJlOZéada s an in-line

iLlTl nc.
Strated amp assembly 2 includes the lamp 1 and a

heQEéQ'eJHQMQE@%“ ‘i%m@eld%&%ﬂi%eoﬁiﬂw& ncludesan ngr source is

cylindrical portion 41 in which the lamp 1 is housed, and an outer _
ge Sylindrical 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 thesinner sydindrical vpestiom 4l iscmaderaf a matgsialtbatirdnsMitsicluding
light emitted from the lamp 1. In this embodiment, the entire double tube
theartiom 40. israadesfiguartziglassigheiihhestyladiical pogtidediendncluding
the outer cylindrical portion 42 are integrally formed. 20 In this
themiotiment ¢ lamp 1iis Hessad irethelinn€i eylintrical portion 41 so

that the overheat preventing portions 30a and 30b
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
not specifically limited as long as at least the inner cylindricalr
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.
Inthisembodiment, the lamp lishousedintheinnercylindrical
portion 41 so that the overheat preventing portions 30a and 30b
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
diameter of the inner cylindrical portion 41. The lamp 1 provided
in the inner cylindrical portion 41 is in contact with an inner

surface 4la of the inner cylindrical portion 41 via the overheat
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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
praysigd tHedowrhBarnD préventiig pofions 30a and 30b. Therefore, heat
transferred from the tube portions 11 of the lamp_1 to the overheat
prevehtifig HERiGhs 30aald 306 1ythe hedi ehBfattPandight ons 11 of the

generation of the filaments 13 is immediately 5.transfefred to ouble
Lo BIGh AOVEHE et S HHLE Batt o8 Mo il Uardoh e heat

41. That is, heat release from the tube per i%nsélltgr&h doupble, tuhe = qiatel
gerﬁgr %%%& via t é[ 5%%@5%?5\?2&%% ([:g)’orttlcones 0a ame 3050b IS é"f ective?y rareny

trgg}@iﬁg%%ﬁhetfsfocrﬁeﬂz?o%%aﬂ,@%%@ 2aand 12hdlQ0tthedamprhate surface

ectively prevented from being overheated. The lamp main bodies 10 of

a1theJlamp,1 are supperied by the oyetheat iprgvanting portions 30a and
30b in the inner cylindrical portion 41 to be located close to the center of

the inmek eylingrisabportions 44 dnithediameterBisegtion.ith i thisto the double
embodiment, the lamp 1 is housed in the inner cylindrical portion 41 so

tulhatithe seahpdmionss 2ehand t2bipsatruge ¢orthet Dudside of thendodble and 30b
tube portion 40. That is, as illustrated in FIG. 7, the one seal portion 12a

i s amfifthe Dimesihguiativheportion 20 e theram leareadppsed feme 12a and 120
outside at one end of the inner 20 cylindrical portion 41, and the other seal

of pﬁ?ﬁ’oﬁ@% e ebfretively 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.

Inthisembodiment, the lamp 1l ishousedinthe innercylindrical
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
cylindrical portion 41, and the other seal portion 12b and the other
insulation portion 20b in the lamp 1 are exposed to the outside
at the other end of the inner cylindrical pertion 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
portions 12a and 12b of the lamp 1 are effectively prevented from
being overheated.

AsilliustratedinFIG. 8, thedevice 3includes the lampassembly
13
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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
2 adeviee Srihbkdadbthiedamg assambly ord 2@ Bestrbddiabove andgp assembly
case portion 50 in which the lamp assembly 2 is housed. FIG. 8 illustrates,
2 e HEVIBEB-in Whfth & siklor Hdsse pofionBokistut. Hinedé&ic@aside of

a current is supplied to the filaments 13 5 of the lamp 1 to generate heat

thangdigfHt, ArHtheuid to Be Fiehred is caused to flow through the outer

cylindrical portion 42 of the double tube partion 40, The fluid flowing fr
an infet pgﬁ%né)%%lcﬁhigéhh i§ o%“érern%qgf the osul%gpocl)}li%(gri{c:gl Béﬁio%gﬂ,iz%%énts =

of %%gig&ﬂgqﬂgab ;;%% gv}g%i%&@aetog}% andat the, putencylingrical portiannea ted

ate eat from the lamp 1 via'an outer wall 41b of the inner

1 s Cylindrical portian, 41 FprexamMple, Whek 2 chemical-selutiopde-bediseth of the

for _semic_onductor and liquid crystal manufacturing is heated by the
dodsvicedHdshesessarydo heatrthe £hemical1selution fremmarountnlset portion

room temperature to a temperature of approximately 150C for a relatively
42 shawtitines dndhis €ager a telativelydarge tirrénti is: $upplied tmthe to an outlet
filaments 13 of the lamp 1 immediately after the start of heating, to
pothereby4dfiakelhefilameris 18 tapidriteatt Therefore ma torhperhtifeadf portion
the lamp 1 housed in the inner cylindrical
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
room temperature to a temperature of approximately 150°C 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
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
seal portions 12a and 12b is suppressed to a desired range, for

example,arangelowerthan300°c. Inthisway, the simple and compact

structure is used for the device 3 to efficiently prevent the seal
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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
poissgppresded tord dbdred Fatge fdrExahple o8 rafgedwer & 300 -
C. In this way, the simple and compact structure is used for the device 3

to effickntiy prcent e RBAY 1ASSORITNS 195 &id 155 OF thé Tafip: Eron 01119

being overheated. The device 3 is provided with the structure in whic
tﬁﬁ %? Q Pf% or the

9aZ0bfing ReriS Spray etito &8 &stthE seaf pokidns 1I%ant 125 6F the

in in ué%ti%%r)gétioﬁfo%osa d 20% \Igﬂ%hwpl?ftgljgﬁrg%mutgg g%lcl)l%lec(?l %g ble tube

11 ==
ortion ence the segl portons d1l are more efficiently

po {g% ed)from, heing overheated. Next, specific. examples usjipg hg,lamp. more

t
the device 3 are described. [Examples] 10 A halogen lamp

o rINQUding 1he ovetheat Dreventingortions,3da rangd 3eh as illustrated in

FIGS. 1 to'6 was uniquely manufactured as the lamp 1. In the halogen

lampya thermgeeupte {nekshpwakhaying; ane-endmprnectaddodhgevice 3 are
metal foil 16b was encapsulated in one of the seal portions 12b located

de ©arthpdasulation 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

[ Etlemmiccoliple was housed in the inner cylindrical portion 41 of the double

tube portion 40 as illustrated in FIG. 8 was
Ahalogen lamp including the overheat preventing portions 30a

and 30b as illustrated in FIGS. 1 to 6 was uniquely manufactured
as the lamp 1. Inthe 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
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
manufactured. In the device 3, a cooling pipe for spraying cooling
air to the seal portions 12a and 12b and the insulation portions
20a and 20bwhich protrude fromthe 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 160°C.
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
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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
wa spthevihite portibh 22ame Hic-omtet pofioh 426 Tefheldevice B kergnperature
connected to a storage tank containing concentrated sulfuric acid through
of cHeRficdl réSisamt fﬂ'%e@%ﬁ'h% fRGrade tank 15 was provided with a

temperature sensor for me sur,ing the emgeratHre of concentrat
was,, L i)

sulfulf© BERP EohtAtratEu SUifricPadd Wathen crdutatea be gdb?ﬁgeen the

e
etween

device.3 and the storage tank using a pump. The lamp a n
oA SUPHI 1 T Homtg UG D Bt S fegig e wdeurncd

yCurielt Supplhy t6 S o

on ?g%ﬂ@%ﬁféﬁ?&ﬁl@g ripg ﬂ-@%gg@ﬁ{@mp Aandthe, temperatwe gbating,

centrate uric acid contained in the Storage tank were monitored.

+ nd Ne anpauntqf congentrgted sulfricacid 1o, he heptegiwasa2.16:d® b and the

and a flow rate of circulated concentrated sulfuric acid was 40 L/minutes.

t efipeauitput-af e dampdnthatdsveltage:appliad 1@ tlemenisdd)washe storage
feedback-controlled based on the measured temperature of concentrated

t asUlfuricacido i a dirsicexample, cooling air was not sprayed to the seal 15
portions 12a and 12b and the insulation portions 20a and 20b in the
devicet®: meosetond examusis ftheteoblingl ditwas spiayée therbrabed was 52.6

flow rate of 25 L/minutes.
I, 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
portions 12a and 12b and the insulation portions 20a and 20b in
thedevice 3. Inasecondexample, thecoolingairwassprayedthereto
at a flow rate of 25 L/minutes.

In a comparative example, an in-line heater including, as a
heating source, a halogen lamp which does not include 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 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
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
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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
supbriohs andifsuatonsertieds WhldhovdradoGRBR 2t ot end§ bl e until a

halogen lamp did not protrude from the double 25 tube portion and thus
tenpeERtiraTfalblenR FarhpNas RBASE fif i RABY EFRIEAFPatione A - and

the case of the device 3 described gbove, concentrated, 16 §ulf%ic acid
d nthe

th§/hS TR USiAG e SoRTsHr AR dICEATT B fethSatature thereoP Pa =2t 1 Ve

exgpizsed from (OO IempRialile 1p LA0C, and 412 LEMPeIAg oidfeated was
eal partion was monitored. Tn the comparative example, the amount of

54 ang ﬁaﬁ r§te£q 8\;&”%% gctgftoctiqrgﬁﬁra@gev&aé én%%h%%ﬂo%@ﬁ 9‘1 c acid was

{
circulated concentrated sulfuric acid was 40 L/minutes. Unlike the second

a0 exaRle described abeve seoling: Giiavas gt seraved-initheLappaEfiveool ing
example. With the halogen lamps used in the first example, the second
aieXample, énddhe cpEparative, exayspies tavas eccoramebded to maintain
10 the seal portions at a temperature lower than 300C during the use
therewfi FAG: 1:illustratesienaparal chadgés intemperature:airtipd seakhe second
portion 12b and temperature of concentrated sulfuric acid, which were
exmegzsaredrid tHedfirstepanple via 1@ lthe Abserssa dhomesdshio maintain
elapsed time (seconds) from the start of heating (that is, the start of
theusent sDpplyieritaiernsteIerna 1ahp 1pusd théardidgfe C during the use

thereof.

FIG. 9 illustrates temporal changes in temperature of the seal
portion 12b and temperature of concentrated sulfuric acid, which
weremeasured inthe first example. InFIG. 9, the abscissaindicates
an elapsed time (seconds) from the start of heating (that is, the
startofcurrentsupplytofilaments130fthelémp1)andtheordinate
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
acid.

As illustréted in FIG. 9, a maximum temperature reached by
the seal portion 12b was 264°C during the increase in temperature
of concentrated sulfuric acid from room temperature to 160°C. That
is, the temperature of the seal portion 12b was suppressed to a
value sufficiently lower than 300°C, 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
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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
sefronPoohi smpaiatarectotES0T: rRTEt 1S, the tepiperaiure b thesgddluric acid,

portion 12b was suppressed to a 25 value sufficiently lower than 300C, ,
whivRic i Ve IR GBpaiidi, t BRERERE v 8BR Sortioh BB Gvad YrebBRtéd scissa

from being overheated. FIG. 10 illustrates te #n])oral changfes j:n

Ing Rt ofthtP 19 Sda BortiGT Toh ARy tbhibrattite drtoncehtfaiéd nd and

sulfuri .acig, whigh wetre mea%ured in the secon x%pen ée. Iggl tlé)ach ime
SERTES MR S ookl s (i) ol T 5 -
1 Ng3tng %Fe' @equguzk}%e indicates atemperatyre (CLmeasyrgdat achne seal

time. 5 In FIG. 10, a broken line indicates the temperature of the seal

poPRHioR 120 and 2.501d line indicates-thedemperatitisaf consenirateticent rat ed
sulfuric acid. As illustrated in FIG. 10, a maximum temperature reached by

sulha.seal partion 12b was 210C during the increase in temperature 10 of
concentrated sulfuric acid from room temperature to 160C. That is, when
coolingsair i3 sprayetde the sat partigns ldasand i2h etipe temparatursached by
of the seal portion 12b was suppressed to a value lower than the

thtemmpefatprecinithe firldbexampld.0FIG . dulriflostrates 4 temperst changenperature
temperature of the 15 seal portion which was measured in the

of copmmgrative bransplé fmrAiGacid from room temperature to 160°C. That

th

is, when cooling air is sprayed to the seal portions 1lZ2a and 1lZb,
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
seal portion which was measured in the comparative example. In FIG.
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
the seal portion 12b is 388°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 seal portion exceeded 300°C, which was the
upper limit, and hence the seal portion was not prevented from being
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
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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
in dompdrative examplbdnanhichithedamipat flakvtordesetcethe ffnpeFsiGrd &, the
of the seal portion exceeded 300C, which was the upper limit, and hence

1iqhé saal poriiee sl AGIHr S ETRe TroMeoEREP 25 DvbHifedfegt @& was Tinished

continuous usable time from the start of Iightin to the. end of i ht'n%due
ir%?gxé

af {5 firels St WAS Widasurtd 1GPHEdVice BtRe aT@iﬁL_thoef mple© 3 was

and the co rative device. As a result,_the lighti fthe h '019
OB oAbt Abiite WAS Ao SHEF 1890 HOUHS. I copaar g Logen
lamp 1 _of the deyic tinyo it.fo : n
ia%a‘??s, vﬁ}re%vthg%%g'gx?? 5§§r%pgwaeg%%o%e%§\%ﬁ%%g %\ger%%e%??gﬁ% 30a and

3olrexgating portions 30a and, 308, Jhe life-span.efdheiRalogen lamp wastended.

significantly extended. The presentinvention is not limited to the

examplesglescred akave: Fo examplel the everheat peeveatitd es described
portions 30a and 30b are not limited to the ones provided closer to the

ab®&Rd sidewwith: Jnkespect fatheeeih pattionsettafthedilamenisb3. Fhat and 30b
is, the overheat preventing portions 30a and 30b may be provided so that

ara part of thel whdlecthereef covess thevlttedurfhces of the par eftheside with
tube portions 11 which contains the coil portions 14. The shape and size

reipﬂu;OVQ”ﬂﬂﬂ[ggﬁénﬂmgbbﬂnﬁ“igogf the filaments 13. That is, the

overheat preventing portions 30a and 3Cb 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
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
shape, abeveledpolygonal 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 coutsides of the tube portions
11 in the diameter direction in order to block light traveling from
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 toblock the radiation
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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
f r polygonalshape; o basohdavo-cbaves shmpeé sncladihy ' lgeaflovzegiarto cover
The shape of the overheat preventing portions 30a and 30b is not limited

they gshape Piarading to te chitsides SHhe tHRE bbffbhs! 11T thee used.

diameter direction in order to block light traveligg from 25 the coil porti

14 10 & BT BONh 2k S 125 Pt K HHERhARE STihs SHbmmade =nc 307

. _preventing portigns 30a and 30b is not limited tq a protruding shape, s
1S4t s laragé%%%gk(fﬁé: A |§ti%ﬁd19 fom the Coi ep’or%%ﬁg hlfn %?Qe FHER. he

ne£53MRIE. 8 thin band shape to cover the quter sutfaces liasgf the 1uhe- 1 ymi num,
L i

portions 11 may be use e material of the overheat preventing portions

foﬁ%ae%%b isppat limjted {o %@@@o@n@h@rﬁ@m@strg@@bwm portions
d. a

use e 5 metal for the overheat preventing portions 30a and 30b

30Mayhe aJuminuy, tof exanwle, thaeeram)ic sed darathpoverheatl east one of
preventing portions 30a and 30b may desirably contain, for example, at

alleashane®f ialomipummexide (alymina)pailiednt pitride, siicbhcatbiderande, and
zirconia. 10 In order to reliably bring the overheat preventing portions 30a
ziandr80b.and the tube portions 11 into close contact with each other, a
sealing material having a heat resistance may be injected into the
through lioles B1tsf theloverheabpeventihg porashestapreventing 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
and 30b through which parts of the tube portions 11 are inserted,
between the overheat preventing portions 30a and 30b and the tube
portions 11. The sealing material may be alsc 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.

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
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 cone end of the lamp main body 10 and the
20
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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
inThéadvephe st preventing’ podions BaciHE305 Bfe 88SiEaSH -made of a
non-fiber material or a non-porous material. That is, the overheat

prevertRgsoHieRs 305aRd 30b Ay B2 hadehst, ?&Véﬁﬁnbﬁb,WhiCh the seal

non-porous ceramic. The number of lamp main bodies 1Q of the lamp 1.is
OROE el 358 k2 Tk oy SV 0 B 1Ry kS thg O co the

ingle | inb 10. In thi . the, lead wi 18_extend ice
o Gich PO 20 b oR RSt ha i nain Boby 15/ and tie 20 L o° >
th%;i%%&%jrb%g@?gr?é)blaztéhgﬁ&qeirﬁpdo@%%g' IQ?{ eyicfﬁa?isn%@ I.Eﬁjg%i:ude to

evice In which the seal portions 12a and 12b of thelamp 1 are

tnhoroyided o pratryde-tosther, putside, of ther-dquble sube podiamd0chhatds, 1amp 1

in the device 3, 5 the seal portions 12a and 12b of the lamp 1 may not
ma Prefudesios dae outside:ofithecdoubia iuberperiion A andrtha entife latep double
1 may be housed in the inner cylindrical portion 41 of the double tube
tupertosr4Q.dn the device 3, the fluid to be heated is not specifically 10
limited. For example, sulfuric acid, concentrated sulfuric acid,
hydrdbhldrieadiely phesphofitacid, whimbaidwaier ordeionined wargifically
which is used for semiconductor and liquid crystal

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

manufacturing, may be desirably set as the fluid to be heated.
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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, whetdift tH& 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 pgétitn iSRIFRELTO Botrude to the outside of the tube portion
in a diameter direction, so as 1o. block light traveling fram the coil portign .
Whicﬁistﬁgﬁe%?ﬁ%%oe%ﬁg t}ﬁq}é1 JS%II&| Sor fbin?mfdl %lql'ﬁcé g%bngcc%r%%%gt ortion
s aﬁéﬁ%‘&q‘%“ 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 glaims 148 43,3 heating;saurgen@ Lhe heatingdlaviceraccarding end of

to claim 5, further comprising 22
the filament is encapsulated; and

an overheat preventing portion covering an outer surface of

the tube portion.

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.

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.

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

of claims 1 to 4 as a heating source.

6. The heating device according to claim 5, further comprising
22



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

a doublestubalpprior23yn comprising:

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

anouter cylindrical portion through which a fluid to be heated
flows,

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



