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METHOD OF HEATI NG FLU D CONTROLLER TECHNI CAL FI ELD The
present invention relates to a nethod of heating a 5
fluid controller suitable in heating a valve and the
i ke. BACKGROUND ART In the fluid controller of a
val ve and the |like used in a sem conductor

manuf acturing devi ce, sonetines heating nust be
performed to prevent re-Iliquefaction when 10

gasi fi cat i ngramdf lowprg e fiwich cgNHoLER | i quid
at normal tenperature. A heating device may be that
using a tape heater and the |like, but a dedicated
heati ng device integrally assenbled with the fluid

Té@%ﬁféi eprhspSoneti nes desired to enhance efficiency
and wor a%%??ty during 15 installation.

Convieint | 9pal Ly, igféﬁgpgﬁrPSEQE%EQtBhg H@@Bgajgﬁdheating a

i ncl udi a parr ng nenbers for san i ng

efea body,ofy Lhesfibldy coptrplletfhat vhe koaRa PR §ke.

ejoin e exposed state

' n 20 exanpl e of such dedicated fluid
B%@%%&@ﬁﬁgfg%@ating device (Patent article 1 =

Japanese Lai d- Open Pat ent Publicatign No. ‘  k d

H10- 299923 T 1y 4d papRRECAI T cPE 7, Valpai FR0f tBPgatke use
~heaters _and one bottom heater are used, and each ,
imeat epmigongdeaper arela6htEbNPedeV hFBugRCTRELDEF: B8 T1NT

ON- OFF control 25 by the tenperature controller when
mpeht bageehéofmaildte prevent re-~liquefaction when
gasificating and flowing the fluid, which is a liquid at
normal temperature. A heating device may be that using a
tape heater and the like, but a dedicated heating device
integrally assembled with the fluid controller is sometimes
desired to enhance efficiency and workability during
installation.

Conventionally, that incorporating the heater and
including a pair of holding members for sandwiching the
beody of the fluid controller that is to be heated from both
sides with the joint in the exposed state is known as an
example of such dedicated fluid controller heating device
(Patent article 1 = Japanese Laid-Open Patent Publication
No. H10-299%943). In patent article 1, a pair of side
heaters and one bottom heater are used, and each heater 1is
temperature controlléd through the voltage ON-QOFF control

by the temperature contrcller when heating the fluid
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controller. Wen heating the fluid controller, the
tenperature of a passage portion controlled (e.qg.,
open and close of fluid passage) by an operation
driving part is preferably made to 5 a desired
tenperature. However, according to the conventiona
nmet hod of heating the fluid controller, even if the
tenperature of the heater or the tenperature in the
controliiygrof the heater are controlled to a desired
tenperature, the tenperature of the passage portion 10
contwhthedebyihbetnperatiancdntrybhyepar thdoésmpetrature of
necessarily correspond thereto, and as a result, the

aPpesa8ge PebLt BncoBhtebl eddbyet e, opeeat ban drllo‘ﬂsengf fluid
part econes difficult to be nade to a desired

phEEREERt Yy €an EPELAEE onVAeRvEAENPa2tPakl pekferd®ly made to
heaters and one bottom 15 heater, and perform ng the

g@ff@&uESmEQQEEQEem”tﬁb&%@érteﬁ@ﬁéﬁéﬂﬁ €ontkdl ler,
e tenperature of the bottom surface of the body

t
GRPFRLTpRL %8BF%&%EUEE%EH%H%F‘&%%P%%“*T‘E%"E?%?Zﬁ%"e“
EOHEEL oL 8448 B U B R e SRR B, Wi
v§gsrod ?EngéﬁaFaﬁ%@%L%%%ﬁEgﬂ. §LER FrL A eeieP | er.
t§3p§f2§5?89 g%eh%ghbg %uggugg %R”tE%EE%Bea%%%rQB%Q to
controlled by the operation driving part does not
necessarily correspond thereto, and as a result, the
passage portion controlled by the operation driving part
becomes difficult to be made to a desired temperature.
Further, when using a pair of side heaters and one bottom
heater, and performing the temperature control with one
temperature controller, the temperature of the bottom

surface of the body especially becomes high, and uniform

heating becomes difficult.

DISCLOSURE CF THE INVENTION

The present invention aims to provide a method of
heating a fluid contreller capable of having the passage
portion controlled by the operation driving part made to a
desired temperature when heating the fluid controller.

A method of heating a fluid controller according to
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the present invention uses a heating device
i ncorporating heaters and including a pair of holding
menbers for sandwi ching the fluid controller to be
heated from both sides, wherein when heating the
fluid controller having a 5 projecting joint at side
surfaces and an operation driving part arranged at a
top surface of a block shaped body, the body is .
tiheap eelsémonibosht soneusas f acesahngedevnteolihirngporhging
tenperature of a bottom surface of the body of the
néd s condr ohéBilididg Theaitubd nobtitnhl membsrs for
configured by a block shaped body having a fluid
sihowt iR Rgsepger1aidl vbdAtbboveouto basaageedndram both
recess opened upward; an operation driving part,

sf?é@?hﬁﬁefgiﬁh@héﬁcﬁé§t9ﬁgtBﬁebﬁgﬁidf@an@@mﬂag aBg¢ing a
closing the fluid passage; and a joint arranged at the

p§&ﬂ§c%§%ﬁﬁi£fﬁ€$aefsiag badyabBsasRHOLRCHPBEaMBBACH iving
an Cco

rcating to the fluid flowin passage and

he flui | T i L\l
p%gftafgég%%éi§%¢%3£0§3§§§g$ce e ngﬁéEkoghg b&'B%dy, the

aphragm for openi hg an
cl.osing the fluid S e. hei r [ -
oG opAchEr P F PPoRr B ahns AResgteh §ETEE,eRRRI LR
rod with a diaphra usher at .the l.ower en art,.a
tBF SEERPFBREHES| A EhROYEPPeSPEE26E i o g T 1
| i ke. The operation driving part nmay have the valve
f%BHdnEQQHrﬂglﬁﬁd down using other driving source such

as conpressed air, or-may have the valve rod noved up
and T8 §bdwhdbgorhngller is configured by a block shaped

body having a fluid flow-in passage, a fluid flow-out
passage and a recess opened upward; an operation driving
part, attached to the recess of the body, for opening and
closing the fluid passage; and a joint arranged at the side
surfaces of the body in a projecting manner and
communicating to the fluid flow-in passage and the fluid
flow-out passage. The operation driving part is configured
by a diaphragm for opening and closing the fluid passage by
being pressed against to or spaced apart from an annular
valve seat, a valve rod with a diaphragm pusher at the
lower end part, a piston for moving the valve rod up and
down and the like. The operation driving part may have the
valve rod moved up and down using other driving source such

as compressed air, or may have the valve rod moved up and

down by hand.
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3 Since the tenperature of the passage portion
controlled by the operation driving part arranged at
the top surface and the tenperature of the bottom
surface of the fluid controller have high correl ation
when the bl ock 5 shaped body of the fluid controller
is heated fromboth side surfaces, by having the
tenperature of the bottom surface of the fluid
contgigldeercHamdesrise va tlesd refl thienpes sdgr goothison
tenperature of the passage portion controlled by the

cHREFALIQD W I b Pardt Lan del ey rpdtedadfamded at the
consi derabl’y satisfactory precision. The heater is

t%&@?ﬁ@éd& e rrPNHHO! { SfbOYa ¢ hee Vot tage vEPt &hFsepnicol of
y

the tenperature controller and the |ike. A

t}?%]afiﬁu&n é%ﬂ&égﬁéﬁﬁffﬁ{% EcSEASOPLt 1 &n SRS Nt e t¥PSCK

ernocoupl e an e are used as the sensor for
15 t erat ure .con . C: n
SELe ittt CRA ENY Sobs et e i
thereto. The t hod of heati luid_go o] f
sife Shreatan (RvantTone 08 M PmbP e Lt ‘e aphE oo pEof
bod ortiaon the fluid, controller to hi
sy d?%r%heZ%Ithtﬂ%ngﬁ%%geﬁé%??%g{ﬂe?h%%?lgg?oint
accommpdati n recess for accommpdati ng the Loknt i's
SRS B2 BT S f %@emﬁer%h%rﬁo%iE@enlé%g?gesES Fhab™t he
joint is heated with the body of the fluid

compte bl ¢@rby THus , OPREaEoPReflEl VORI Pafheednt kg controlled

tenmperature of the passage portion controlled
at a considerably satisfactory precision.

The heater is temperature controlled by the voltage
ON-OFF control by the temperature controller and the like.
A platinum thin film temperature sensor, a sheath K type
thermocouple and the like are used as the sensor for
temperature control. The ceramic heater and the like is
used as the heater but is not limited thereto.

The method of heating the fluid controcller of the
present invention is suitable when heating the body portion
of the fluid controller to a high temperature.

In the above heating method, a joint accommodating
recess for accommodating the joint is preferably formed in
the holding member, so that the joint is heated with the
body of the fluid controller. Thus, the correlation
between the temperature of the passage portion controlled
by the operation driving part and the temperature of the
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25 by the operation driving part and the tenperature
of the 4 bottom surface of the fluid controller
beconmes higher, and the tenperature of the passage
portion controlled by the operation driving part is
controlled at a nore satisfactory precision. 5
Further, heating is preferably perfornmed so that the
central portion of each side surface of the body

pdracmes e adel o inred yrhigh d@pes et eoeommas ediqheh, and
the bottom portion and the top portion thereof. To

i Serfiih a8y A r@etthd16ad d Sy aFd r K acdrigol hed by the
central ﬁzrt of both gﬁﬁéﬂ%% surfaces of the body is

0 4 :Fgg@r' anshihe1 1 pordt o méréheabeatgetory
Oéﬁﬁfggﬁgﬁﬁgb {%ﬁ t he %ﬁrect heating part perforns
%rg&gfq% heating by way of the air layer. According to
Phi%e" fethod of heating the fluid controller of the

P e b A i ot by £s HETBEEFAN§ S Ofned Do B 80%cne
controlled at a consi dera

|y satisfactor 'sﬁggo

R DESCR P11 N OO THE BRI NS E gt 1 aany péfones a

expl oded perspective viem;shomﬁgg ne.ﬁ% gnbogiggn% of
Tl HeRTFHY Mo CEPTRREP HO Der PBr At a7 nét HBd™BF PReating

a fluid control|ler according to the present di N
PoRvEoR i apd Y. toP i RORRI @R pFaktCher sifedtive §Adw Hrdirec

the device. Fig. 3 is a perspective viem;shomﬁng,an
heabn| pairt contacting the central part of both Side
surfaces of the body is arranged in the heater, and the
portion of the heater not arranged with the direct heating
part performs indirect heating by way of the air layer.

According to the method of heating the fluid

controller of the present invention, the temperature of the

passage portion controlled by the operation driving part is

contrclled at a considerably satisfactory precision.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing one
embodiment of a heating device used to perform a method of
heating a fluid controller according to the present
invention.

Fig. 2 is an exploded perspective view of the device.

Fig. 3 is a perspective view showing an assembled

state of the device.
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25 state of the device. 5 Fig. 4 is a vertical cross
sectional view of the device. Fig. 5 is an expl oded
perspective view of a tenperature sensor portion. 5
Fig. 6 is a graph showing the effect of the nethod of
heating the fluid controller according to the present
invention. Fig. 7 is another graph showi ng the effect
of the nmethod of heating the fluid controller
accorih ng tis theve At pabsents s nvert iomnal Frgew8of sthet
anot her graph show ng the effect of the nethod of
adeatde ng the fluid controller according to the present
i nvention. 15 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

The o Nnent s Of e thEoE @Spdt speyentE oniawl bfnaw be
described wth reference to the acconpanyi ng draw ngs.

the follonng description, left and right refers
t%é??é??l and rightﬂ%f Fig. 4, front refers to the

¢ side i . . b
S{ggﬁl ;g& %@t%'%$%§Q5§§ﬁ91960khéeé?fécﬁoof ﬁh@aﬁgghod of

ow a first enbodi nent of

heat | deyj d, of i
oLy 00 ALK Lo Pt of chec el

igggﬁéfgngeV|ce (11) incorporates left and right

Fig. 7 is another graph showing the effect of the
method of heating the fluid controller according to the
present invention.

Fig. 8 is yet another graph showing the effect of the
method of heating the fluid controller according to the

present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The embodiment of the present invention will now be
described with reference to the accompanying drawings. 1In
the following description, left and right refers toc left
and right of Fig. 4, front refers to the front side in Fig.
4and back refers to the back side.

Fig. 1 to Fig. 5 show a first embodiment of a heating
device that allows the method ¢of heating the fluid
controller of the present inventiocn.

The heating device (11) incorporates left and right
plate side heaters {14) (15}, and includes a pair of left
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25 plate side heaters (14) (15), and includes a pair
of left 6 and right holding nenbers (12) (13) for
sandwi ching the fluid controller (1) to be heated
fromboth Ieft and right sides. The fluid controller
(1) to be heated is a diaphragm 5 valve and includes
a cuboi d bl ock shaped body (2); an operation driving
part case (3) of a cylindrical shape, arranged at the

aridpr syt doel ding heetioelys (232 Andl3 actormeandvhghing the
operation driving part; and an entrance/exit joint

Fl)d adsrangetl @n (he foobé heatebtief bamkbdBhslefacesdofkight
the body (2) and conmunicating to the fluid path

sidss de the body (2), wherein a pipe (5) is connected
to each entrance/exit joint (4) as shown in Fig. 2.to

Fi 0.7% £achy hebsi Ag1 tepber) (£8) bé 1Batsdcesf hguieghbygn

outer 15 cases (12a) (13a) of a cuboid shape that

vOPEDSA ) §VBE D1 |y %§ he Eﬁf}&l@nglétghghgbéécbbﬁ? @md an
12 he s

i nner cases for acconmodati ng sid

o§§§5§{<§n (34 {4 )%waﬂéggr g hgersﬁt gr cgaﬁﬁaﬂag@) shaiue,

Wherern 'd con ousl recesses

REATNER e s
LSBT ) EndLbe Lm0, 3rapuedp Ly o
e%€§g§Cé%%£lBu§é$§% n?reagggggégeon %ﬁe 2352 g%%alhe back
surfaces of the body (2) and communicating to the fluid
path inside the body (2), wherein a pipe (5) is connected
to each entrance/exit joint (4) as shown in Fig. 2 to Fig.
5.

Each holding member (12) (13) is configured by outer
cases (12a) (13a) of a cuboid shape that opens inward in
the left and right direction, and inner cases (12b) (13Db)
for accommodating the side heaters (14) (15} between the
outer cases (12a} (13a), wherein fluid controller housing
recesses (16) (17) are formed in the holding members (12)
{13} to accommodate both the body (2} of the fluid
controller {1) and the joint (4) arranged on the body (2)
in a2 projecting manner by depressing the inner cases (12b)
{13b) more than the outer cases (12a) (13a). The outer
cases (l2a) (13a) are made of SUS 304, and the inner cases

(12b) (13b) are made of SUS 304. A cut out (18} of a
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cases (12a) (13a) are nmade of SUS 304, and the inner
cases 25 (12b) (13b) are nmde of SUS 304. A cut out
(18) of a 7 semicircle in a horizontal cross section
for accommopdating substantially the nmiddle part in
the vertical direction of the operation driving part
case (3) of the fluid controller (1) is arranged at
the upper wall of the outer cases (12a) (13a) of
serachl hol eli Fy me@%@¢2Q4Q§l(QB?SSaS%ﬁ5¥©nnﬁﬁﬁe?ccommOdatlng
inserting hole (19) is arranged at the |lower wall, and
swbstnmmaahbprtm@gnh@dbe(Q@;toinatb@nverttﬁéllﬁlaectlon of
vertical cross section is arranged on each of the
tHe ompe pandi dhed backngwakts. cAssquar ec§hbhbedftetdssoptpller
for accommodating the 10 | ower part of the operation
(D i ¥é ngr pafigecase B¢ uppearwabyedfathéheuteddbeses (12a)
portion in the front and back direction at the upper

(ERSh PaFtefEnthe1d NG mEAses (12b) (1613by. sHhetsindeber
heaters (14) (15) are U shaped ceramic 15 heaters

iNkd P BngentT@l (PortignatRahfedf aenthandohaekwall, and a
di rection of the upper end part cut out, and a di rect

D gtmgepéﬁ (ﬁgiecg@b%fng g@ﬁlegmal iRapt vertibal

and ri ht surfaces of the body (2) is arranged

cgg%%h fgﬁ i%4§§§%&%%§) ﬁlégthBf Egétfg n@fahaethe back

ers not arrange the direct
waffY P% B el LR R gt Mg e
lé%g% Sart of the operation driving part case (3) is
arranged at the middle portion in the front and back
direction at the upper end part of the inner cases (1Zb)
(13b) .

The side heaters (14) (15) are U-shaped ceramic
heaters with a central portion in the front and back
direction of the upper end part cut out, and a direct
heating part (22} contacting the central part on the left
and right surfaces of the body (2) is arranged on the inner
cases (12b) (13b). The portion of the side heaters (14)
{15) not arranged with the direct heating part (22)
performs indirect heating by way of an air layer.

The left and right holding member (12) (13) are
coupled to each other so as to sandwich the fluid
contrecller (1) from the left and right sides, whereby the

remaining portion of the fluid controller (1) excluding the
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coupl ed to each other so as to sandwich the fluid
controller (1) fromthe left and right sides, whereby
the 25 remaining portion of the fluid controller (1)
excl uding the 8 upper part of the operation driving
part case (3) is covered by the left and right
hol di ng nmenbers (12) (13). The power supply lead wres
(23) (24) are connected to each termnal of the |eft
uppel rpght of dehdeaperst{d2)de18ing paEachabead3 Le
(23) (24) is pulled out fromthe upper wall of the
cOud ££d clageshé 12aft (d3a) rbfht heol eihgamdmbeght (hadbh di(Aag) -
menbers (12) (13) and supported at the upper wall by
a cathe sbadp §2p1yandagonpected28p azepnaeet abnfibeted to
shown) at the upper part. 10 A tenperature sensor (25)

cdon @@fﬁ?ﬁ@ln&ft€ﬂ@eiéfﬁf§nd09m§ﬁels@&ethéateib and) (13).
right side heaters (12) (13) is  attached to the

E SEtP%%ﬁer %&e %ﬁ)tP§4P09¥ %811@& the Eldindine upper wall

contr | ate sensor fixture

of2q 000 CagheToR o) (193,119} Lo CopEobbedsgriiat

nperature erature sensor

h%ﬁ%%ﬂﬁ?smama?@dgiékd PG b6 Hpﬁﬁébg%ﬁ%ié‘%?&?‘é“géﬁsgr wall
o 2R ka8 ETER LTy FEEeTRrERE, b ThBbEbsER not
(27a) forned at the upper surface of the sensor

S??%? rat ¥h9)UPHRE BRRSor fixture with sensor (27) is

fixed to the ,
A temperature sensor {25) for performing temperature

control of the left and right side heaters (12) (13) 1is
attached to the bottom surface of the body (2) of the fluid
controller (1) by way of a thin plate sensor fixture (27),
and each heater (12) (13) 1s controlled so that the
temperature of the temperature sensor (25) becomes a
predetermined temperature.

As shown in detail in FIG. 4 and FIG. 5, the
temperature sensor {25) is a sheath type sensor having the
distal end part (detecting part) (25a) fitted to a groove
(27a) formed at the upper surface cof the sensor fixture
(27). The sensor fixture with sensor (27) is fixed to the
bottom surface ©f the body (2) of the fluid controller (1)
by means of a spring washer (28) and a spacer (29) with
screw, whereby the temperature of the bottem surface of the
body (2) of the fluid controller (1} is measured at

9
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bottom surface of the body (2) of the fluid controller
(1) by neans of a spring washer (28) and a spacer
(29) with screw, whereby the tenperature of the
bott om surface of the 25 body (2) of the fluid
controller (1) is neasured at 9 satisfactory
preci sion. The tenperature sensor (25) is pulled
outward froma sensor inserting hole (30) forned

s dreil o dther i gass d insieont | n@hleolten2@) tatret verfaaant (Znd is
back walls of the outer cases (12a) (13a) of each

pd10l i N iVRIRE £ Forf 12)s4rdS)r . idher spageiole t h3@Lr Bawrmed
(29) is projected downward fromthe shaft menber

pd NSErdn ol e dJO)t f10f esh e at2¢ heat oves fedht ohindhivack
outer cases (12a) (13a) of each holding nenber (12)

13) t S £ 133 chohdiagng hemb
%&ggeﬂfwﬁa- %@% nafﬂ%%ngg?iahegégaﬁ?h th % 10 ngMember

Rt i %h%e??%rl L2201 RO () s RN, e

d ui d con 0 Accordlng to such heating
b‘ﬁaﬁ’{’ : i d ot gf?%mﬁ%tiﬁ%%%ﬁ% el B2l S prmed
15
a0 55 T Tt bt TG e@’w?%riﬁaesm. ‘Z“”oﬁ?%f"“feéach
( the heatin de al Mﬁtho
hSEhRA TR bl £ Ui 1 1 - 'ﬁo@m ot
t he eng§2nce/gx?% pi pe | o i nt £ Qﬁb .
(EDhtholdErg ths. heaEthef L4t hé P ilﬁftsf(la? ?‘gtﬁ@a?gd Wi-th the

the body (2) 20 since the both the body (2) and t he
tempeEayaye ofenper f (gpY attached to the body (2) of the

fluid controller (1).

According to such heating device (11) of the fluid
controller, since the left and right holding members (12}
(13) are attached from both léft and right sides of the
fluid controller (1) without interfering with the fluid
controller (1), the heating device (11l) can be installed
without remcving the pipe even if the pipe is connected to
the entrance/exit pipe joint (6} of the fluid controller
(1}y. Further, the joint (4) 1s heated with the body (2)
since the both the bedy (2} and the joint (4} of the fluid
controller (1) are accommodated in the holding members (12)
(13) incorporating the heaters (14) (15), and thus the
joint (4) does not need to be heated with a different
means, and heating application is facilitated.

Fig. 6 shows the result of when the fluid controller
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controller (1) are accommodated in the hol di ng nmenbers
(12) (13) incorporating the heaters (14) (15), and
thus the joint (4) does not need to be heated with a
different neans, and heating application is
facilitated. 25 Fig. 6 shows the result of when the
fluid controller 10 (1) is heated using the heating
device (11) and the tenperature change at each

(1pcasi neavédt heihbutdecbattdhbedevity i(31lieasdr &tie I n
the figure, No. | shows the tenperature of the bottom

tsmpéageuet thenfedyt(kaeh, 16cpeibnonfconer dlhéd wohtraller
heati ng method of the present invention), No. 2 is

(1helseﬂgséakeae ofh tiee | N ghgle, ofiot he sbwphtegm No.
is the tenperature of the JOInt (4), No. 4 1is the

e.of e i heg £di h
t§§ﬁaﬁgehyé o®f thRepi o8 derehickhe s tae b@a?IS Qe ?he

e tenperature at the front and back

pQPE?ﬁn é8n9§8§lg&2@lFHfﬁtHEa@th'ﬁgtﬁgﬁb%E the) pr¥Ren

tenperature o e top suarface of the operation

1?E%n£ngn5paﬁg C§S§5(§%e @%mpéra%u%g) %qugrghu s8R\ of the

pOFtI on 1n

eratur ortion .desired to b troll ed (4y@n
BRe%E" Re oal ePash memfgrfa%ﬁgsrg S5 i?l““%“é o.
fron1the rap h r at, h %e at
laowanft%gﬁaeé)lrsnafr\ﬁ ?‘ 5 SEuth cﬁ‘&ﬁg raﬁ?%
passage portion in the bod are substanti
igakee WRBPEHTURE ﬁénﬁéﬁaﬁaP@t o P3ck v ér&FuFE Sfouter

joint) is considerably high and the )
case (12a) of the holding member (1l2), No. 6 is the

temperature of the top surface of the operation driving
part case (3), No. 7 is the temperature of the passage
portion in the body (2) (i.e., temperature of portion
desired to be controlled), and No. 8 is the outside air
temperature. As apparent from the graph, No. 1
{temperature change at the bottom surface} and No. 7
(temperature change in the passage portion in the body) are
substantially the same, whereas the temperature of No.3
(temperature of joint) is cconsiderably high and the
temperatures of No. 5 (temperature of the outer case of the
holding member) and No. & (temperature of the top surface
of the operation driving part case) are significantly low
with No. 7 (temperature of the passage portion in the body)
as reference. Therefore, the temperature change of the
passage portion in the body {2) controlled at the operation
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20 tenperatures of No. 5 (tenperature of the outer
case of the holding nenber) and No. 6 (tenperature of
the top surface of the operation driving part case)
are significantly low wth No. 7 (tenperature of the
passage portion in the body) as reference. Therefore,
the tenperature change of the 25 passage portion in
the body (2) controlled at the operatlon 11 driving
drgainge &1 e RO lrcatPe] o TEGiRlY0 1908 1y WRst dut |drﬁgt%%rmg and
controlling the tenperature change at the bottom
costpricdde ngf thehd dygayr e ahndte aterider a1t dritiprce of
of hi gh preC| sion is difficult when the tenperature
thef oy j(@)nt () tore tieeereenper atanrterof ¢hdiimit gerecision
cases (12a) (13a) of the holding nenbers (12) (13)
i sard faetcenie il tentiealdeatht e Rify.ti6 Jdimthe@d)i ngr the
tenperature is assuned to be a relatively high

t rpRenaing & fort b it 0GR dSe Hutl e fienrd) rgf 4md hosllding
may be used at other tenperatures, as described 10

meR®lea Ay, A Bhowe tha el tarti sdedrdiheed enperature

change at each | ocation of the fluid controller (1)

i 'ﬁlasf‘irged 6 V""&Re g e h@%‘p'ﬂ&nﬁ@fﬁ%ﬁ[@ WE 455 8tto be a

400*C. In Fig. 7, eac is the sane as that in

S anV% gsur gﬁlo %#eﬁia%ljs{eg(re of tCﬂPg di ap(abag‘% the heétlng
me h%tde% %t%wf_seocp the t% Sc: Qrﬁ%m’:ﬁ‘_fa%lﬁees,d' = L%%d

€ graph i sl enpera ure
ql %Phr agm part is neasured only at

Fig. 7 shows the result of when the temperature change
at each location of the fluid controller (1) is measured
when the heating temperature is about 400°C. In Fig. 7,
each No. is the same as that in Fig. 6. Since the
difference between No. 2 (temperature on the IN side of the
diaphragm) and No. 4 (temperature on the OUT side of the
diaphragm} in the graph of Fig. 6 is small, the temperature
at the diaphragm part is measured only at No. 2. As
apparent from the graph of Fig. 7, No. 1 (temperature
change at bottom surface)} and No. 7 (temperature change in
the passage portion of the body) are substantially the
same, whereas the temperature of No.3 [temperature of the
jeint) is relatively low and the temperatures of No. 5
{temperature of the outer case of the holding member) and
No. 6 (temperature of the top surface of the operation
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apparent fromthe graph of Fig. 7, No. 1 (tenperature
20 change at bottom surface) and No. 7 (tenperature
change in the passage portion of the body) are
substantially the sane, whereas the tenperature of
No.3 (tenperature of the joint) is relatively |ow and
the tenperatures of No. 5 (tenperature of the outer
case of the holding nmenber) and 25 No. 6 (tenperature
dpifvime popt stadalceand signbopeeanton 10w dvivingopart
case) are significantly lowwith No. 7 (tenperature
{tdmpden pass age poz tpassage tiherbooy) imasthe ebedehcas
Therefore, the tenperature change in the passage
rgateteore of THaedfedye , ( 2heC arinpad deadi ey disngepeirmatilon 5
driving part can be accurately controlled by detecting
pash g€ ot rol b ngr titee tieF@Er a2 Ur €osbanlte@t by hehbobpemation
surface of the body (2) even at a higher tenperature,

dingh e d SPed Rt e CO L1041 Pf cHhORoPT 881 18{ 0Bet Scting and
difficult when the tenperature of the joint (4) or

cditerd BIDRS alwl e Qfpd e 10 ottt efgLasesthd 289t fdRaduPtace of
t he hol ding nmenbers (12) (13) are detected and

B | ofh Ly B shayegldie (&abbia ol opashgegrgt of

t'enperature ange at eac ocation of the fluid
IR =S (OSN30t L eI L) S0 3R cne
SRR Lo e o oy Eoul sachLetberature
odteeazghc:eassést]e(ffatl) tF{T?ae}r act)é”tehe holding members (12) (13)
are detected and controlled.

Fig. 8 shows the result of measurement of the
temperature change at each location of the fluid controller
(1} of when the set temperature is raised in the order of
1060°C, 200°C, 220°C, 300°C. As apparent from the graph of
Fig. 8, each temperature of No. 1 (body), No. 2
(diaphragm), and No. 3 {(joint) reaches the set temperature
in a few minutes and stabilizes thereafter, and thus the
temperature contreol of high precision becomes possible. On
the other hand, No. 5 (side surface of heater case) is
unstable after reaching the set temperature, and the upper
surface in No. 6 (valve actuator = operation driving part
case) does not reach the set temperature, and thus a stable
control becomes difficult in either case. Therefore, the

accurate control of the temperature change of the passage

13
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in a few mnutes and stabilizes thereafter, and thus
the tenperature control of high precision becones
possi ble. On 20 the other hand, No. 5 (side surface of
heater case) is wunstable after reaching the set
tenperature, and the upper surface in No. 6 (valve
actuator = operation driving part case) does not
reach the set tenperature, and thus a stable contro
pdyecieresiditfie daddy i (R )eiddrerrebbed Hhetled cvperahio25driving
accurate control of the tenperature change of the
paras IRge s A0Fdd 5l ¢ oy hie theelyi (@) acdntsot +etl bygt tiee
operation driving part beconmes possible by detecting

t ik 1eanid Ol dHAYd her drepesed o esehpage &f the bodyone)
surface of the body (2) even at a |ower tenperature.

everfeROTAing,d 0 tdigpdieating, method of the fluid
controller, the body (2) and the joint (4) of the

fl Uipﬁ:c&ﬂ?ﬁﬁé)'ﬂc?rtr(é)hé?étﬁ%r FhethdQ sHbstanti@ gy the

same tenperature In a s peritod of tinme, which is
T LY ST e T T L T =i
HRREB ISt R eI Rl A Sl er () arnile
TSR (RS SEOCH Ty B e o
. the shape of the recess 15 for accommodating the fluid

Irp drmest | APt he WP Mg TSt 229 obvt besyheating

appropriately changed. A heat
since the body (2) and the joint (4) are heated by the

heating device (11} and the heating method.

The shape of the fluid controller (1) is not limited
to the above embodiment, and may take wvarious shapes. If
the fluid controller is changed, the shape of the recess
for accommodating the fluid controller of the holding
member is obviously appropriately changed. A heat
insulting material may be attached to the outer surface of
the left and right holding members (12) (13) to further
enhance heat insulation and increase the heating

temperature of the fluid controller (1).

INDUSTRIAL APPLICABILITY

The method of heating the fliuid controller according
to the present invention heats the fluid controller such as
a valve, which is used in the semiconductor manufacturing

i4



insulting material may be attached to the outer
surface of the left and right hol ding nenbers (12)
(13) to further enhance heat insulation and increase
the heating 20 tenperature of the fluid controller
(1). I NDUSTRI AL APPLI CABI LI TY The met hod of heating
the fluid controller according to the present
invention heats the fluid controller such as 25 a
deyaloge anghiwéh chs Mysdd bien heted-esenilcidifd gangrrolling the
manuf acturing 14 device and whi ch nust be heated while
tegprireciurieng tche desnperdattgnee ned- uredesindeontributes to
tenperature, and contributes to enhancing the quality
enbfantiegs émiec anaduidttgr cendhehedniikendistQizAlEVS theA Like.
met hod of heating a fluid controller using a heating
devi ce incorporating heaters and including a pair 5 of
hol di ng menbers for sandwi ching the fluid controller
to be heated from both sides, wherein when heating
the fluid controller having a projecting joint at
side surfaces and an operation driving part arranged
at a top surface of a block shaped body, the body 10
is heated fromboth side surfaces while controlling
the tenperature of a bottom surface of the body of
the fluid controller. 2. The nethod of heating the
fluid controller as

15



10

15

20

25

15 clainmed in claim1, wherein a joint accommodati ng
recess for accommodating the joint is fornmed in the
hol di ng nmenber, and the joint is heated with the body
of the fluid controller. 20 3. The nmethod of heating
the fluid controller as clained in claim1l or 2,
wherein heating is perfornmed so that the centra
portion of each side surface of the body becones a
relatively high tenperat GléI¢dnpared with the bottom
portion and the top 25 portion thereof. 16

1. A method of heating a fluid controller using a
heating device incorporating heaters and including a pair
of holding members for sandwiching the fluid controller to
be heated from both sides, wherein

when heating the fluid controller having a projecting
joint at side surfaces and an operation driving part
arranged at a top surface of a block shaped boedy, the body
is heated from both side surfaces while controlling the
temperature of a bottom surface of the body of the fluid

controller.

2. The method of heating the fluid controller as
claimed in claim 1, wherein

a joint accommodating recess for accommodating the
joint is formed in the holding member, and the joint is

heated with the body of the fluid controller.

3. The method of heating the fluid controller as
claimed in claim 1 or 2, wherein

heating is performed so that the central portion of
each side surface of the body becomes a relatively high
temperature compared with the bottom porticn and the top

portion }hereof.
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