1. & o, TI TLE OF THE | NVENTI ON - pEvi cEH@en63-4
HEATI NG FLU D CONTROLLER : BACKGROUND COF THE INVENT“@&Q

The present invention relat’es to a device for heat- 5ing fluid )
controllers such as val ves. There are cases wherein fluid

control lers, such as val ves, for use in sem conductor manufacturing
appar at us must be heated when a gas as converted froma fluid

which is in the formof a liquid at roomtenperature is 10 caused to flow
wi t hout re-liquefaction. Wile a heating devi ce conprising, for
exanple, a tape heater is avail - able,lthere arises a need to use a
heati ng devi ce spe- cifically assenbled as a unit along with the fluid
controller to achieve a higher tﬁér'rﬁﬁ OFf THE IAMENTI®Nan 15 i nproved work
efficiency for installation. Such a device specifically designed
for heating a fluid CROENIGCE|ECR i BEATING IJLUEERVEONTRRBLERNpri ses a
tubul ar heater and a heat-conductive nenber provided in a cl earance
bet ween the tubul ar heater and the body of 20 the fluid controller (see
JP-A No. 64788/1992). _ The known heati ng device has the probl emthat
t he cl earance between t heBACKGCRGUNIN cOF CTHE NINYENTIOM!L I Ol | er body,

even when having the heat-conductive nenber t here-
The present invention relates to a device for heat-
5 4ing fluid controllers such as valves.

There are cases wherein fluid controllers, such as
valves, for use in semiconductor manufacturing apparatus
must be heated when a gas as converted from a fluid
which is in the form of a liquid at room temperature is

10 caused to flow without re-liquefaction. While a heating
device comprising, for example, a taﬁe heater is avail-
able, there arises a need to use a heating device spe-
cificaliy assembled as a unit along with the fluid
controller to achieve a higher thermal efficiency and an

15 improved work efficiency for installation.

Such a device specifically designed for heating a
fluid controller is already known which comprises a
tubular heater and a heat-conductive member provided in
‘a clearance between the tubular heater and the body of

20 the fluid controller (see JP-A No. 64788/1992).

The known heating device has the problem that the

clearance between the tubular heater and the controller

body, even when having the heat-conductive member there-



2 ‘in, isliable to permt an air layer to be formed bet ween t he

controll er body and the conductive nenber as wel | as between the
conductive nmenber ‘and the heater. SUWARY COF THE

I NVENTION 5 An object of the present invention is to provide a

device for heating a fluid controller without permtting an air |ayer
to be fornmed between the controller body and a heater of the device so
as to achi eve an inproved thermal efficiency. 10 The present

i nvention provides a device for heating a fluid controller which
device conprises a pair pl ateli ke srde heaters pressed respectrvely

28?11![ ng I 2r W t hg'glhr Fi'%fsa'ﬁ'gpﬁ' ?e%&%g\%age beta\%% ?té]e "#ﬂweat er and

each side face, air srde h a _necessed

portion for frtPr b efﬁ'e e c?“& g’ er‘:"°tdl¥eraé’irab é‘ﬁd%r%é‘g“é% (5“%'?% Sther

wth screws tQ_hold the cont Ier ere etmee f.rom opposite
sides of the bo¥§llafd Qeﬁﬂ§ﬁpoﬁ §Led ﬁ“ﬁ%ﬁ‘ si de
heater and a bottom face of t he recessed ortion for pressing the side
heat er agai nst the control | &MBRY OF d&VENTION  preferably, each
side heater is a constant- '

5 An object of the present invention is to prov1de a

device for heating a fluid controller without permitting
an air layer to be formed between the controllexr body
and a heater of the device so as to achieve an improved
thermal efficiency.

10 The present invention provides a device for heating
a fluid controller which device comprises a pair of
platelike side heaters pressed respectively against a
pair of opposite side faces of a body of the fluid
controller with an insulating layer provided between '

15 each heater and each side face, a pair of side holding
members each having a recessed portion for fitting the
side heater therein and fastened to each other with
Screws to hold the controller body therebetween from
opposite sides of the body, and a cushion member

20 interposed between each side heater and a bottom face of
the recessed portion for pressing the side heater
against the controller body side face.

Preferably, each side heater is a constant-

temperature heat generator having an automatic



t enper ature heat generator having an autonmatic
3  tenperature control function for giving a constant t enperat ure
nmerel y: when a voltage is applied to the heat gener ator. Wth
t he heating device of the invention, the side 5 heater can be pressed
agai nst the side face of the controller body by the cushion nmenber

wi t hout

in

terposi ng a separate heat-conductive nenber between

body and the side heater. This elimnates the air | ayer to be
ot herwi se forned between the controller bod 10 and the heater to achieve
an i nproved thermal efficiency. Preferably, the heating

device f
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bottom surface of the controller body w th screws, and a cushi on nenber
i nt er posed bet WIBREEREOT . pottom heater and a bottom face of the recessed
t he bottom hol di ng nmenber for pressing the bottom . heater
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heater can be pressed against the side face of the

controller body by the cushion member without
interposing a separate heat-conductive member between
the body and the side heater. This eliminates the air
layer to.be otherwise formed between the controller body
and the heater to achieve an improved thermal
efficiency.

Preferablf, the heating device further comprises a
platelike bottom heater_pressed against a bottom surface

of the controller body with an insulating layer provided

therebetween, a bottom holding member having a recessed

portion for fitting the bottom heater therein and
fastened to the bottom surface of the controller body
with screws, and a cushion member interposed between the
bottom heater and a bottom face of the recessed portion
of the bottom holding member for pressing the bottom
heater against the controller body bottom surface. The
device then achieves a further improved thermal
efficiency since the fluid controller body can be heated

also from the bottom side thereof. The heating device

t he

a
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efficiency since the fluid controller body can be heated al so fromthe
bottom side thereof. The heating device

4 :of this construction is suitable when the fluid control |l er has
at its lower portion an inlet-outlet pipe - coupl i ng which makes it
difficult to fit a side heater to the side face of the body | ower
portion. 5 The insulating | ayer may be fornmed by coating the

surface of the heater with an insulating filmor by i nt er posi ng an

i nsul ating sheet of silicone or the |ike bet ween the controller body
and the heater. Alternatively, a thin alum num sheet nmay be used which

10 has an anodi gvﬁotéhq_% E%@\ts't%c%\i%rn tige ﬁi@‘&q_% %ﬁ’té?g%qegrf%uei& i nsul ati on

by the coating, the alum num serving to fromthe
heater to the cqntroll.er b I fficiently. The . nsul atd sheet ,
heat er and 88’95593’2%?&%%% aga&t%g l?’&' reﬁéﬁ{lgr{ & H%Tltﬂrﬁ'gc’%ﬁ) rp%f 15
inserting each of sc¢rews, such as small caountersunk head SGrews,

t hrough respect FREPLIPBH, 'Hﬁaﬁfggﬁ d%f cult 4o, QI?QQﬁ;Eﬁﬂﬁﬁf
heat er and cushi on nenber. and driving the screwinto a correspondi ng

t hreaded bore *to thg sdde; ﬁaFﬁeqfot‘:P&rrPG%Yt HOWREFa PO t@mmodat i ng 20

recessed portion of the holding nenber. Preferably, the heater is
recessed frofmits sUhPadnsulating: Aayesr may be formed by coating the

surface of the heater with an insulating film or by
interposing an.insulating sheet of silicone or the like
lbetween the controller body and the heater.
Alternatively, a thin aluminum sheet may be used which

10 has an anodic oxide coating over the surface to assure
insulation by the coating, with the aluminum serwving to
transfer heat from the heater to the controller body
more efficiently. The insulating sheet, heater and
cushion member can be fastened to the holding member by

15 inserting each of screws, such as small countersunk head

© screws, through respective corresponding screw holes

formed in the sheet, heater and cushion member and
driving the screw into a corresponding threaded bore
formed in the bottom of the heater accommodating

20 recessed portion of the holding member. Preferably, the
heater is recessed from its surface around the screw
hole to provide a clearaﬁce between the head of the
screw and the body to ensure insulation.

When the device has three heaters, i.e., a pair of



hole to provide a cl earance between the head of the screw and the body
to ensure insulation. When the device has three heaters, i.e., a
pair of side heaters and a bottom heater, the three
heaters are connected together in parallel, or the side heaters are
connected in series wwth each other, with the bottom heat er connected
in parallel with the side heaters. To 5 dimnish the rush current
(maxi mum current flow ng after . the application of voltage), it is
desired to connect the side heaters ingseries with each other and
connect the bottom heater in parallel with the side heaters.

BRI EF DESCRI PTI RS ' 14 20!

per spective vi ev(%is@%vlv’l1 ng a & f rb’slc&teor%g\(ﬁgnte%h ’ o'*éek ﬂl@xl nvent | onz,‘s ia.re?, a
fluid controller heatin evi ce; FIlG,.2 is erspective view
of the heating && %eeCte@ toa‘%%&’ér’?’%f aprallel, orthe si"‘f%%?'%ﬁﬁ Few
partly broken away an ., Show ng t heat.i nq .devi ce, FIG 4 is
an expl oded perﬁ%ﬂ%%@%i%%%&%% eac&g etbdd e RatiR
invention, i.e., another fluid . ., controller heating device; 20

FIG 5 is a per3i5&iax Snnartad e afkalil®) ey fhe side heaters. To

5 diminish the rush current (maximum current flowing after
the application of voltage), it is desired to connect
the side heaters in series with each other and.connedt
the bottom heater in parallel with the side heaters.

BRIEF DESCRIPTION OF THE DRAWINGS
10 FIG. 1 is an exploded perspective view showing a
first embodiment of the invention, i.e., a fluid_
controller heating device;

FIG. 2 is a perspective view of the heating device
as assembled;

15 FIG. 3 is a front view parfly broken away and
showing the heating device;

FIG. 4 is an exploded perspective vieﬁ showing a
second embodiment of the invention, i.e., another fluid
controller heating device;

20 FIG. 5 is a perspective view of the heating device
as assembled;

FIG. 6 is a front view partly broken éway and
showing the heating device;

FIG. 7 is an exploded perspective view showing



as assenbl ed; FIG 6 is a front view partly broken away and
showi ng the heating device; FIG 7 is an expl oded perspective view
show ng 6 preferred heater
fastening neans for use in the heating ~device of the invention; and
FIG 8 is a sectional view of the sane. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS 5 Enbodi ments of the invention will be

descri bed bel ow with reference to the drawings. In the foll ow ng
description, the ternms "left" and "right" rgfer respectively to the

| eft - hand side and the right-hand side of FIG 3, and the front side of

the plane of 1Qrdfasred MHedtdr fastdririe nieaimy ik tusesin ftlenthéatill
the rear side thereof as "rear." FIGS. 1 to 3 show a first

enbodi ment of tRRvice i &Hd Ghvdntdon;a dridli d control |l er heating device
11. Wth reference to these drawings, the fluid 15 controller 1 to

be heated conpri Sesr‘%dm%yé.%aiaﬂ(ﬁ%%g:ifo‘?fﬂ viewlof tier !l ar

par al | el epi pedal bl ock,” an w cylindrical actuator case 3

oyt e o0 Uhe o0 o icarenbl i o Y Spidhpbyag=crilv. T
5 Embodiments of the invention will be described below
with reference to fhe drawings. In the following
description, the terms "ieft" and "right" refer
respectively to the left-hand side and the right-hand
side of FIG. 3, and the front side of the plane of
10 drawing of FIG. 3 will be referred to as "front," and
the rear side thereof as "rear.”
FIGS. 1 to 3 show a first embodiment of the
invention, i.e., a fluid controller heating device 11l.
With reference to these drawings, the fluid
15 controller 1 to be heated comprises a body 2 in the form
of a rectangulér parallelepipedal block, and a hollow
cylindrical actuator case 3 provided on the top of the
body 2 and housing an actuator assembly. The body 2 is
connected to the actuator aséembly by a bonnet having
20 one end inserted in and supported by the actuator case 3
and the other end inserted in the body 2 and fastened by
a cap nut 5. The bonnet is partly left exposed as at 4

immediately above the cap nut 5. Provided on the front

and rear sides of the body 2 are respective inlet-outlet



20 one’ end inserted in and supported by the actuator case 3 and the
other end inserted in the body 2 and fastened by a cap nut 5. The
bonnet: is partly left exposed as at 4 i mmedi at el y above the cap nut 5.
- Provided on the front and rear sides of the body 2 are respective

I nl et-outl et _ ' 7 pi pe
couplings 6, 6 in communication with a channel I nsi de the body 2.
The heating device 11 conprises |left and right side heaters 12 each in
the formof a plate and pressed 5 agai nstgthe respective left and right
side faces of the fluid controller body 2 with an insulating silicone

sheet 13 nterPRsgd LRGRAAGCE. of A cAithunlielicibdl WiRh o cnariEiers 14,

15 fastened to- t he - respective side heaters 12

and hol ding the 2 0 Egﬁr bet ween from opposite sides, and a bottom
hol di ng rren%gl(r&q'?g itrl{ét r?e o_?rh of a horizontal plate and conpri sing

2o hooh"g ot AR R a8 s pe IR (AR
section and 1 Led 12 49 e boL SRSy Teoes of e ML gt 14,
are made of tsheraggglnggtt i't%aer (:aijer]s];)%%?t%grepgle¥?ts ta%rd righttessii%'e faces of the
fluid controller body 2 with an insulating silicone
sheet 13 interposed therebetween, left and right holding
members 14, 15 fastened to each other for holding the
respective side heaters 12 and holding the body 2
10 therebetween from opposite sides, and a bottom holding
member 16 in the form of a horizontal plate and .
comprising a projecting center portion l6a fitted to the
bottom surface of the body 2 and an outer peripheral
portion 16b rectangular in horizontal section and fitted
15 to the bottom surfaces of the holding members 14, 15.
The holding members 14, 15 and the bottom holding
member 16 are made of thermoplastic reinforéed polyester
resin.
Each of the left and right holding members 14, 15 is
20 generally in the form of a rectangular parallelepipedal
block and has an upper surface positioned at the upper
end of the exposed bonnet portion 4, with its bottom

surface slightly projecting downward beyond the bottom

surface of the body 2. Each holding member 14 (15) is



Each of the left and right holding nenbers 14, 15 is 20 generally in the

formof a rectangul ar parall el epi pedal bl ock and has an upper surface-
positioned at the upper end of the exposed bonnet portion 4, with its
bottom surface slightly projecting downward beyond the bottom

surface of the body 2. Each hol ding nenber 14 (15) is

8 formed in its side opposed to the controller body 2 with

recessed portions as arranged from above downward, i.e., a recessed
portion 18 semcircular in horizontal sectign for acconmodating the

exposed bonnet portion 4, a 5 recessed portion 19 semcircular in

hori zont al sect fogmed inf dtsasiderophposad e thap ctritrolley deBS I WaikH | on
20 rectangul ar in horizontal section for acconmodating the si de

heater 12, and geteg8adepoReiondN adl ared lfXfomi Above ddimiwadd,alisection
for accommodating the center portion 10 16a of the bottom hol di ng nmenber

16. The hol di ngameghgssed pokdioho g Sehiiicditefulae 18 HotilZen A et thonV th
recessed portions 22 semicircular in vertical section for

accommmodat i ng t lgg.r gﬁgg&@?ggﬁ%%ﬁ%gg#%d6b + port‘l'i%%eise% portions

22 being formed In t ont and rear “wall's of ‘t he hol di ng

menber 14 ( 1§) irgcesse(éo %@i%ﬁt &3” s%&%i%%l%%agﬂ h%%&%mq[ igéq:{ieo%essed

portion 20.
for accommodating the cap nut 5, a recessed portion 20

rectangular in horizontal éection for accommodating the
side heater 12, and a recessed portion 21_rectangular in
horizontal section for accommodating the center portion

10 16a of the bottom holding member 16. The holding member
14 (15) is further formed in the same side with recessed
portions 22 semicircular in vertical section for
accoﬁmodating the regpective pipe couplings 6, the
reéessed portions 22 being formed in the respective

15 front and rear walls of the holding member 14 (15) in
communication with the heater accommodating recessed
portion 20.

The left holding member 14 has bolt holes 23

extending laterally therethrough. The right holding

20 member 15 has lateral threaded bores 24. A socket head
bolt 25 is inserted from the left side of the left
holding member 14 through each bolt hole 23 and screwed
into the threaded bore 24 of the right.holding member

15, whereby the opposed holding members 14, 15 are



The | eft hol ding nenber 14 has bolt holes 23 extending laterally
t heret hrough. The right holding 20 nenber 15 has |ateral threaded bores

24. A socket head bolt 25 is inserted fromthe left side of the left
hol di ng menber 14 through each bolt hole 23 and screwed into the

t hreaded bore 24 of the right hol di ng nmenber 15, whereby the opposed
hol di ng nenbers 14, 15 are 9
fastened to each other. The bottom hol di ng nenber 16 has bolt hol es
16c, and socket head bolts 27 are i nsegted from bel ow t he nenber 16
t hrough the respective bol t holes 16c and screwed into respective

threaded 5 bo ggtégﬁgpkgpga' §8Q0tt?ﬁbpko o Cﬂ%%ﬁ&h!ehegggé éﬁ Thus

wh by the bot t

thgrgoytloﬁs g’h§ Bg gilgEeI%IU|% oas%;?e |l i ? r than the

actuator case 3 ﬁd % St QF Sl cou%Fd ég &Fered with
he | ef d nb b hol di

honber 16 inSeded"SebnlBedEho theofenbg=o1h Hitehah i saReLt ve

t he exposed bonpet portion_4 and the cap _nut 5 are so di nensi_oned as
to forma snal | PPLEaPRAeE BoCnERR §&Eﬁwe§SiﬁGPdFﬁ§PﬁEﬁ5¥P Fhreededand t he

exposed bonnet gortlon 4 and the cap nut 5. A clearance_|arger. than the
conbi ned ores 26 formed in the bottom of the controller body 2,

whereby the bottom holding member 16 is fastened to the
body 2. Thus, the portions 2, 4 and 5 of the fluid
cdntroller 1 other than the actuator case 3 and inlet-
outlet pipe couplings 6 are covered with the left and

10 rigﬁt holding member 14, 15 and the bottom holding
member 16.

The recessed portions 18 and 19 for accommodating
the exposed bonnet portion 4 and the cap nut 5 are so
dimensioned as to fdrm a small clearance between each.

15 holding member 14 (15) and the exposed bonnet portion 4
and the cap nut 5. A clearance larger thah the combined
thickness of the insulating sheet 13 énd the side heater.
12 is formed between the bottom face of each side heater
accommodating recessed poftion 20 and the side face of

20 the controller body 2 opposed thereto. A cushion member
17 in the form of a silicone sponge mat is disposed
between the bottom face and the side heater 12. The
cushion member 17 has cushioning properties, heat-

insulating properties and such a thickness that when the



t hi ckness of the insulating sheet 13 and the side heater 12 is forned
bet ween the bottom face of each side heater accommodati ng recessed
portion 20 and the side face of 20 the controller body 2 opposed thereto.
A cushi on nenber 17 in the formof a silicone sponge mat is di sposed
bet ween the bottom face and the side heater 12. The cushi on nmenber 17
has cushi oni ng properties, heat- ~insulating properties and such a

thi ckness that when the ) 10

| eft and right hol ding nenbers 14, 15 are figstened to each ot her by

t he socket head bolts 25, the cushion menber 17 is thinned to give an

elastic force tgegteand righithtolddagheRmberks? 1025 ardh Eadtdhddan of the
fluid 5 controller body 2. The cushion nmenber 17 therefore

elimnates an aé&chala%he‘ih'b?hfﬁ‘éubéc&b@h@a%ebmw @ Ntthe cudifioieen the
body 2 and the side heater 12 and which woul d i npede the rise of

tenperature. pomber E9CH<Okn RGBT €8 ?&nae%§'£ad§%i% EIrdA s

tenperature heat generator having an au tic tenperat ure gontrol

function for 9'¥hggsid 0%%%3:% 2 B HEHRE Ind &4 r%la\‘:e "f“t%e‘ﬁtnﬁ%e s

applied thereto ccor ere 1's no nee to addrtionallTy use
P ot ur e 8] BBkt TR BB, S el AN el 171 el iy o0 vhen
eliminates an air layer which would otherwise be present
between fhe body 2 and thelside heater 12 and which |
would impede the rise of temperature.
Each of the side heaters 12 is a constant-

10 temperature heat generator having an automatic
temperature control function-for giving a constant
temperature merely when a voltage is applied thereto.
Accordingly there is no need to additionally use
temperature adjusting means such as a thermostat which

15 is required when a Nichrome heater is used, nor is there
any likelihood of an abnormal rise in temperature or a
break in the wiring of the heater itself. Available as
such a heat generator is "Posistor" manufactured by
Murata Mfg. Co. Ltd. The side heater 12 is coated with

20 a 30-micrometer-thick Teflon insulating layer 12a over
the front surface (opposed to the controller body 2) and
rear surface thereof. The Teflon insulating layer 1l2a

over the front surface of the side heater 12 and the

insulating sheet 13 provide a double insulation



any likelihood of an abnormal rise in tenperature or a break in the
wiring of the heater itself. Avail able as such a heat generator is
"Posi stor" manufactured by Murata Mg. Co. Ltd. The side heater 12 is
coated with 20 a 30-mcroneter-thick Teflon insulating |ayer 12a over

the front surface (opposed to the controller body 2) and rear surface
thereof. The Teflon insulating |ayer 12a over the front surface of the
side heater 12 and the i nsul ating sheet 13 provide a double insulation
structure between the controller body 2 andj he side heater 12 to
ensure inproved safety. Lead wires 28 for each side heater 12 are

sol der ed [ @t the® butiRed thée depdirdllbd body @ drid thaislide S

accomodati ng recessed portion 20, the wires 28 are held bet ween t he

rear side of thgdagakensliAhduiie Ampicvad safdiber 17. The lead wires

28 extend outward through respecti ve bores extendi ng through the front

vell of the ' hol g JTuEenel kol Sheh'S TG 1 ol ol fecelf

recessed portion 20, and are suppor y ca on the front

oLl o e 10 ST W' cne, peRUAR. U PV WU 11,
the sol de%eda %rognim% at-:ll:.rz]:eg lree%:desvgerde%ozr i%rne z‘b‘?” %Cet %&r@é %8 are held
between the rear side of the heater 12 and the cushion
member 17. The lead wires 28 extend outward through
respective bores extending through the front wall of the
holding member 14 (15) and communicating with the
10 recessed portion 20, and are supported by cable clamps
29 on the front wall of the holding member 14 (15).
Even if pulled from outside, the lead wires 28 therefore
will not be removed from the side heater 12 at the
- soldered portion. The lead wires 28 are connected by a
15 connector 31 to a power supply cable having a fuse for
blocking excessive current. Also attached to the
connector 31 are lead wires for a neon lamp 30 for
indicating energization of the heater 12 to the
operator.
20 The left and right holding members 14, 15 can be
attached to the left and right sides of the fluid
controller 1 without interfering with the inlet-outlet

pipe couplings 6 of the controller 1, so that the

heating device 11 can be installed without removing



15 connector 31 to a power supply cable having a fuse for bl ocki ng
excessive current. Also attached to the connector 31 are lead wires for
a neon lanmp 30 for i ndi cating energization of the heater 12 to the
operator. 20 The left and right hol di ng nenbers 14, 15 can be
attached to the left and right sides of the fluid controller 1 wthout
“interfering wwth the inlet-outlet pi pe couplings 6 of the controller
1, so that the heati ng device 11 can be installed w thout renoving
12 pi pi ng connected to the couplings G2 The bottom hol di ng
menber 16 may be used only when there Is a need to suppress the

di ssi pation of B‘igtinb" @dnnectdd &P tHL BRip iy @ rol | er body 2.
Furthernore, a heat-insul ating materi al may be attached to the outer

surfaces of the |ef tl?,gtn OHtR hl?ﬂhfi}xgghugﬂm? %.r?éﬂqggrl%e used¥h1yGHIHET

and outer surfaces o e bottom ho 16 to give'the uid

Con oy el TR A oo, v Mkl RS LV, AR
a o pum pl et LALTRS ekl % JheheR Bt Uely 00 renerpa il 081 10
aluninunlpla%e ﬂggghiggilating material may be attached to the outer
surfaces of thé left and right holding members 14, 15
and the inner and outer surfaces of the bottom holding
member 16 to give the fluid controller 1 improved heat-
'insulating properties and a higher heating temperature.

10 The insulating silicone sheet 13 may be replaced by an
aluminum plate formed with a 30-micrometer-thick anodic
oxide coating over its surface. The oxide coating then
affords insulation, while the aluminum plate which has
high thermal conductivity can bé heated in its entirety

15 by the side heater 12, permitting heat to be transferred
to the controller body 2 over a wide area to produce an
improved heating effect.

FIGS. 4 to 6 show a second embodiment of the
invention, i.e., a fluid controller heating device 51.

20 As illustrated, the fluid controller 41 to be heated
has a blocklike body 42 pentagonal in vertical section
and having left and right side faces, front and rear

faces, a top face with a short front-to-rear width, a

bottom face having a long front-to-rear width and front



hi gh thermal conductivity can be heated in its entirety 15 by the side

heater 12, permtting heat to be transferred to the controller body 2
over a wide area to produce an i mproved heating effect. FI GS
4 to 6 show a second enbodi nent of the - invention, i.e., a fluid
controller heating device 51. 20- As illustrated, the fluid controller
41 to be heated has a bl ockli ke body 42 pentagonal in vertical section
and having left and right side faces, front and rear faces, a top face
with a short front-to-rear width, a bojgom face having a.long

front-to-rear width and front 13
and rear sl opesy{etMeep éf@péé’lﬁbéﬁ@é‘eﬁz%xé heop F Pide 238d the £EGhtfaRES. two

hol |l ow cylindrical actuator cases 43, nmount ed respectively on the
[ron ond rear slopopala o not Bl cHRr ARk 25 TmORUSLOD aleds 431 Oy
e ot - S YL ROE 05l Pt 2 B0 o e
and i ght 10 PRORRIAA R AT R B ACHIR UG RSty ki eel |

|l eft and right side faces of the fluid contyoller, bod 42 with an
i nsul ati ng shedfight i’\'ﬁje?'ﬁ?)%‘éﬁ{]??leqj&%tm#ings 48 $¥tached o "th

left and right side lower portions of the body 42, and a
front inlet-ocutlet pipe coupling 46 attached to the
center of the front face of the body 42.
The heating device 51 comprises left and right
10 platelike side heaters 12 pressed against the respective
left and right side faces of the fluid controller body
42 with an insulating sheet 13 iﬁterposed therebetween,
left and right holding members 54, 55 fastened to each
other for holding the respective side heaters 12 and
15 holding therebetween the controller body 42 at the
portion thereof above the couplings 45 from opposite
sides, a platelik; bottom heater 53 pressed against the
bottom face of the controller body 42 with an insulating
sheet 52 interposed therebetween and a bottom holding
20 member 56 fésténed to the bottom of the body 42 for
holding the bottom heater 53.
The side heaters:12 and the bottom heater 53 have
the same construction as the side heater 12 of the first

embodiment.



| eft anhd right hol ding nenbers 54, 55 fastened to each ot her for
hol di ng the respective side heaters 12 and 15 holding therebetween the
contraller body 42 at the portion thereof above the couplings 45 from
opposite sides, a platelike bottom heater 53 pressed agai nst the
bottom face of the controller body 42 with an insulating sheet’ 52

I nt erposed t herebetween and a bottom holding 20 nenber 56 fastened to the
bottom of the body 42 for hol di ng the bottom heater 53. The
side heaters 12 and the bottom heater 53 hgye the sane construction as
the side heater 12 of the first enbodi nent .

14 The | ef &'hénieﬁftgﬁhdhﬂgh%ghm@@.ﬁbs mefibers 32] 155 ang tHaPttom

hol di ng menmber 56 are nade of a thernoplastic rei nf or ced pol yest er

resin. FEQ%oheBBJ.ﬁE gr hdibeRO5d A0 MR S04 ti%zﬁ(o&l%%@} °in

the formof a block pentagon In vertical section

conformty with EESF%Q%Q ggl&ggtggrgggg . of the controller body.42

above the pipe Coup 84CH have an upper surface prOJecting

o beyond KU 38158 95abR BT FEL el 2 <R BT, 10

with a rectan ular aral | el epi pe ecessed
g Re form o% p g%oci pentagonal in vertical section

and shaped in conformity with the shape of the portion
of the.controller body 42 ébove the pipe couplings 45,
and each have an upper surface projecting upward beyond
.fhe top face of the controller body 42. Each holding

10 member 54 (55) is formed in the side thereof opposed to
the body 42 with a rectangular parallelépipédal recessed
portion 58 for accommodating the side heater 12. Each
of the holding members 54, 55 has an extension 59
projecting'toward the other holding member without

15 interfering with the two actuator cases 43, 44 of the
controller 41. The extensions 59 of the holding members
54, 55 have outer ends butting against each other. The
lower faces of the extensions 59 and the top face of the
body 42 define a clearance, in which a spacer 60 in the

20 form of a rectangular parallelepipedal block is
disposed.

The bottom holding member 56 is in the form of a

rectangular parallelepipedal block having the same shape

in horizontal section as the bottom face of the body 42.



portion 58 for accomopdating the side heater 12. Each of the hol ding
menbers 54, 55 has an extension 59 projecting toward the other hol ding
menber. wi thout 15 interfering with the two actuator cases 43, 44 of the
controller 41. The extensions 59 of the hol ding nenbers 54, 55 have
outer ends butting agai nst each other. The | ower faces of the
extensions 59 and the top face of the body 42 define a clearance, in
whi ch a spacer 60 in the 20 formof a rectangul ar parall el epi pedal bl ock
S di sposed. The bottom hol di mgg menber 56 is in the formof a
rectangul ar parall el epi pedal block having the same shape I n horizontal

section as the hptdtdrfil&y¥ gdralleleplibedal recessed portidh IErtgmgul ar
paral | el epi pedal recessed portion 61 for accomodat i ng the bottom

heater 53 is fordBubninibddt®ing the!MR¥ton Hedter B3 Y Ed¥ndE e £md-
The upper portion of the Ieft hol di ng menber 54 is 5 formed with a bolt

ol di ng member PPet BHHL OF, reaﬁ?iﬁﬁ S B g | nto the extension
gigdteh;E 'e?];\el ?tefe{ alhlo ﬁé’sp%gelr%ﬁt@r (;Lgﬁi’% f(?ft%%%r%ﬁ%%? frrgcrerv]\idI ?LE o]
the threadedsbog%rme w1éL a bolt hole 62 extending through its:
extension 59 laterally, while the right holding member
55 has a threaded bore 63 extending into the extension
59 thereof laterally. A socket head bolt 25 is inserted
from the left side of the left holding member 54 through
10 the hole 62 and screwed into the threaded bore 63 of the
right holding member 55. The left and right holding
members 54, 55 have brackets 64 on their front and rear
faces for fastening the two members together. The
brackets 64 on the left holding member 54 each have a
15 1lug 65 formed with a hole for passing a socket head bolt
25 therethrough. The brackets 64 on the right holding
member 55 each have a lug 66 formed_withla threaded bore
for a socket head bolt 25 to be screwed in. Thus, the
opposed holding members 54, 55 are fastened to each
20 other with the three socket head bolts 25. The bottom
holding member 56 has bolt holes 67 extending
therethrough vertically. Socket head bolts 27 are
inserted through these holes 67 from below the member 56

and screwed into threaded bores 68 formed in the bottom



ri ght "hol di ng nember 55. The left and right hol ding menbers 54, 55
have brackets 64 on their front and rear faces for fastening the two
menbers together. The brackets 64 on the left hol ding nmenber 54 each
have a 15 lug 65 fornmed with a hole for passing a socket head bolt 25
t her et hrough. The brackets 64 on the right hol ding menber 55 each have
a lug 66 fornmed with a threaded bore for a socket head bolt 25 to be
screwed in. Thus, the opposed hol ding menbers 54, 55 are fastened to
each 20 other with the three socket head pglts 25. The bottom hol di ng
menber 56 has bolt hol es 67 extending t her et hrough vertically. Socket

head bolts 27 as® the ¢owErdéElet BodP2 heiRetabh dyStﬁZ boetbRChEYaing mENber
56 and screwed into threaded bores 68 forned in the bottom

16 of theMéﬁlserw@hfsé&e&\h@ée@detﬂsdfouomf&?'éﬁﬂg wa Eﬁ
56 is fastened to the body 42. In this way, the | eft and Eht oldlng

menbers 54, 55 ek tdiga bﬂ% B holdi :ﬂée:ﬁEePE”? £l 56 Qaaeghé4 0'9'9 roller

body 42 w t hout 5 1nt ering wt act uat of cases 4 t he

o o DA adlbed s rer o oS IR PR,
I's Tormed S inec V\%enritrpge w:f)th trpxef aé:gtt?attc?za Cc:t.]asselsd e4§1'ea&£ rand the
inlet-outlet pipe couplings 45, 46.
A clearance larger than the combined thickness of
the insulating sheet 13 and the side heater 12 is formed
.between the bottom face of each side heater
10 accommodating recessed portion 58 and the side face of
the controller body 42 opposed thereto. A cushion
member'17 in the form of a silicone sponge mat is
disposed between the bottom face of the récessed portion
58 and the side heater 12. The receséed portion 58,
15 insulating'sheet 13, side heater 12 and cushion member
17 ail have the same size when seen from one side. The
cushion member 17 has cushioning properties, heat-
insulating properties and such a thickness that when the
léft and right holding members 54, 55 are fastened to
20 each other by the socket head bolts 25, the cushion
member 17 is thinned to give an elastic force to press
the side heater 12 against the side face of the fluid
controller bod% 42. The cushion member 17 therefére

eliminates an air layer which would otherwise be present



10 accommodati ng recessed portion 58 and the side face of t he

controll er body 42 opposed thereto. A cushion menber 17 in the form of
a silicone sponge mat is di sposed between the bottom face of the
recessed portion 58 and the side heater 12. The recessed portion 58,
15 insul ati ng sheet 13, side heater 12 and cushi on nenber 17 all have
t.he sane size when seen fromone side. The cushi on nenber 17 has

cushi oni ng properties, heat- i nsul ating properties and such a

t hi ckness that when the | eft and righjyhol di ng nmenbers 54, 55 are

fastened to 20 each other by the socket head bolts 25, the cushion

menber 17 is thhopRdehOtAbVBody £228hECthEr §£d60hBALEE 12 ahfCwRiER heater
12 against the side face of the fluid controller body 42. The cushion

menber 17 ther efgseq impéhé”%ﬂétf§sénofifeﬁﬁ¥fétﬁpégg FartHephBEEW g€ be

pr esent bet ween the body

42 and the sideheater d2, apdYnigl ne 4GHhSHLAPEHECKiESti 5P She

t enper at ur e. er nor e, earance | arger e conbi néd
t hi ckness of the

formed 5 bepmﬁ%ﬁu}ﬂgiﬁég%ﬁéé gé%hggétﬁéegggF%§$h§§%%§g1gsaggggggﬁ%gating
Cushi on montbr BYCFRSRREhRPAFEOR Fapscof HhehettB BeFaF | o di sposed
bet ween the bottom
accommodating recessed portion 61 and the bottom face of
the controller body 42. A cushion member 57 in the form
of a silicone sponge mat is disposed between the bottom
face of the recessed portion 61 and the bottom heater
10 53. The cushion member 57 has cushioning properfies,
heat-insulating properties and such a thickness that
when the bottom holding member 56 is ‘fastened to the
bottom of the controller body 42 by the socket head
bolts 27, the cushion member-57 is thinned to give an
15 elastic force to press the bottom heater 53 against the
bottom face of the fluid controller body 42. The
cushion member 57 therefore eliminates an air layer
which would otherwise be present between the body 42 and
the bottom heater 53 and which would impede the rise of
20 temperature..
The bottom heater 53 is provided with lead wires 28,
etc. which are the same as like parts of the first

embodiment. Accordingly such parts are designated by

.1like reference numerals and will not be described again.



face of the recessed portion 61 and the bottom heater 10 53. The cushion
menber 57 has cushi oni ng properties, heat -i nsul ati ng properties and
such a thickness that when the bottom hol ding nenber 56 is fastened to
t he bottom of the controller body 42 by the socket head bolts 27,

t he cushion nmenber 57 is thinned to give an 15 elastic force to press the
bott om heater 53 agai nst the: bottom face of the fluid controller body
42. The cushi on nenber 57 therefore elimnates an air |ayer whi ch
woul d ot herwi se be present between the body. éQ and the bottom heater 53
and which would inpede the rise of 20 tenﬁ%rature. The bottom

heater 53 is provid Byl ' : ' as

| i ke parts of the fﬁ?‘s%mﬂ&éig??g(%&l‘;n% %Ac%eoﬁcﬁ%%%gy%g?% hgor Z@éraet

desi gnat ed by | i ke referenge nu als and will].not be desgribed.again.
The heating devit® SPHERY %ﬁa}?{y dr%pqtédt £, Sdes, Pt?\‘é’ c%h? Pﬁ?‘? r body
42 at three sides, . i.e., the left and right opposite, sides_and the

bot t om si de and 214 Tiglik égﬁ?éﬁ'i% Cuh -%\}écg&f%rﬁe A ciency. 5
However, the bottom heater 53 and the bottom hol di ng menber 56 are not

al ways necessar Fhefefere, aghieves an Jdmpreved Lhapmah o6ftFIRPFENber 56 is

i nstal |l ed
5 However, the bottom heater 53 and the bottom holding

member 56 are not always necessary. When to be
attached,-the bottom holding member 56 is installed
before piping.

The left and right holding members 54, 55 can be

10 attached to the left and right sides of the fluid
controller 41 without interfering with the actuator
cases 43, 44 and the inlet-outlet pipe couplings 45, 46
of the controller 41, so that these holding members 54,
55 can be installed without the necessity of removing

15 the piping connected to the pipe couplings 45, 46.

With the second embodiment, the f£fluid controller
body 42 is controlled to a specified temperature
preferably by the on-off control of voltage using a
femperature controller. Examples of useful sensors for

20 temperature control are a platinum thin-film sensor and
sheathed K-type thermocﬁuple. In connecting the pair of
side heaters 12 and the bottom heater 53 to the power
source, it is desirable, for example, to connect the

three heaters in parallel, or to connect two heaters in



bef or e "pi pi ng. The left and right hol ding nenbers 54, 55 can be

10 attached to the left and right sides of the fluid controller 41

wi thout interfering with the actuator ~ cases 43, 44 and the
inlet-outl et pipe couplings 45, 46 of the controller 41, so that these
hol di ng menbers 54, 55 can be installed w thout the necessity of
renmoving 15 the piping connected to the pipe couplings 45, 46.

Wth the second enbodinment, the fluid controller body 42 is controlled:
to a specified tenperature preferably the on-of f control of voltage
using a tenperature controller. Exanp S of useful sensors for 20
tenperature control, are f I r hed
K-type ther m)co éteﬁ ﬁ"’@gﬁ a%?rp%%} He 613 régxﬁlé@é) t }e% ja'%%? Eﬁﬁl t he
bottom heater 53 to th | S |rable Ie to
connect the % %H@:'[éfjstrf tt}?aq'ﬁ‘{ 21 Wﬁo & %W n

19 series mnth each ot her and caqnnect the renauflng heat er

parallel with tReiTEHSkds heafars FbaniQpraghed in ﬁ%ﬁjre%fszﬂ&le

heaters 12 are connected in series with each other, and the bottom
heater 53 i s comdsh &Fher, andhe Rattam heatesidh itﬁaé:t‘-'é?%ec‘ted in  The

I nsul ating sheet 13 (52), heater 12 (53) and
5 parallel with the side heaters.

‘The insulating'sheet 13 (52), heater iz (53) and
cushion member 17 (57) are accommodated in the recessed
portion 20 (58, 61) of the holding member 14 (15, 54,
.55, 56) according to the first and second embodiments.

10 It is desired that these parts be fastened to the
holding member 14 (15, 54, 55, 56) in the following
manner.

With reference to FIGS. 7 and 8, front and rear two
threaded bores 71 extending laterally are formed in the

15 bottom of the heater accommodating recessed portion 20
of the holding member 15, and screw holes 72, 73, 74
corresponding to the bores 71 are formed in the
insulating sheet 13, heater 12 and cushion member 17,
respectively. Small countersunk head screws 70 are

20 inserted through the insulating sheet 13 and heater 12
and driven in the threaded bores 71 in the holding
member 15. The side heater 12 is recessed from its
surface around each screw hole 73 as indicated at 73a to

form a clearance between the head of the screw 70 and



cushi oh menber 17 (57) are accommobdated in the recessed . -portion 20
(58, 61) of the holding nmenber 14 (15, 54, 55, 56) according to the
first and second enbodinments. 10 It is desired that these parts be
fastened to the hol di ng menber 14 (15, -54, 55, 56) in the follow ng
manner . Wth reference to FIGS. 7 and 8, front and rear two

t hreaded bores 71 extending laterally are fornmed in the 15 bottom of the
heat er acconmodati ng recessed portion 20 of the hol di ng nmenber 15, and
screw holes 72, 73, 74 correspondi ng tygpgthe bores 71 are formed in the
i nsul ati ng sheet 13, heater 12 and cushi on nenber 17, respectively.

Smal | count er suheh@VAtETIET BodY @ ad it FIdU B/ teresuFsul ati ng
sheet 13 and heater 12 and driven in the threaded bores 71 in the

hol di ng TeFRSh1hticHIE FHE {iiflesy dF tHRC R dd %Eaulﬁ?s% 17 as

surface around each screw hole 73 as indicated at 73a to

cl earance betwe Jdie r .

20 t he cont rgﬁsg%?be%éq&gés seert in IEZ%I a}éﬁjtios earﬁisjuursetec1 ’%sﬁ‘iil'b% The

t hi ckness of the,cushion.ne | A f ened in pl by,.,screws 70 is

adj usted by var %‘r?_g amount, °?rm%&r%jht§ﬁﬁggfﬁ€n%r?g h i an; ﬁ%&\ﬁthﬁf?%é' t her eby
5 adjust thegel aglth ¢ Wl Jadtl B DR cubhion member 17

pressing the heater 12 against the controller body 2.



pressfng the heater 12 against the controller body 2. _
21 What is clained is: 1. A device for heating a fluid

control l er which ll llu ﬂ"lmuﬁ' Ises a pair of platelike side heaters
pressed respectivell e .of opposite side 5 faces of a body of

the fluid controllér Wth a I nsul ating | ayer provi ded between each

heat er and each side face, a pair of side holding nenbers each having
a recessed portion for fitting the side heater therein and

fastened to each other with screws to holdihe 10 controller body

t her ebet ween from opposite sides of the body, and a cushi on nmenber

I nt erposed bet wigit cbs heFadsed is: heater and a bottom face of the recessed
portion for pressing the side heater against the controller body

side face, 15 12:A Adpdd edOndifdind® Eilid G OldLTwibaer di ng

toclaim1l mherein each side heater is a“constant- nperature heat
0T o " AR AR e 9 PRI YIGEON Wad IR0 0.1
25 S or L aremnat SeRsi Ay HadBl WA U SRR fugseor o s
5 faces of a body of the fluid controller with an
insulating layer provided between each heater and'each
side face, a pair of Side holding members each having a
recessed portion for fitting the side heater therein and
fastened to each other with screws to hold the

10 contfoller body therebetween from opbosite sides of the
body, and a cushion mémber interposed between each side
heater and a bottom face of the recessed portion for |
pressing the side heatgr againsf the controller body
side face.

15 2. A device for heating a fluid controller according
to claim 1 wherein each side heater is a constant-
temperature heat generator having an automatic
temperature control function for giving a constant
temperature merely when a voltage is applied to the heat

20 generator.

3. A device for heating a fluid controller according
to claim 1 which further comprises a platelike bottom

heater pressed against a bottom surface of the

controller body with an insulating layer provided



heat er’ pressed agai nst a bottom surface of the controller body with an

!tﬂzlrjlegte!t \r/]\gelnayerltmmuulnﬂlluﬂlllgu Iwanber havi ng a recessed porti on2f20r

fitting the bot t om Heat'er "t hérei n and .fastened to the bottom surface
of the controller body wi th screws, and a cushi on nenber interposed
bet ween the 5 bottom heater and a bottom face of the recessed portion
of the bottom hol di ng menber for pressing the bottom heat er agai nst
the controller body bottom surface. 22 4. A device for heating a
fluid controller according to claim3 wherein the bottom heater is a

constant- 10t ?%Hﬁéeﬂe BEEE5M RE188NHS "HefBeRUh280PhGCa recessed

tenperature contro nctioh for gl ving a const ant t enperat ure ner el Yy

when a vol tage Ls-gpohi £r! £1tbfalote bort@iREEEEE therein afla A dovice

for heating a f er erern the side

heaters 21 ConpEEtadnh ey ‘éﬁ‘emf?ﬁgig‘ﬁ\gé%?ﬁggﬁea?t Dk cBREADEaohbEp et

is . connect
with screws, and a cushion member interposed between the

5 bottom heater and a bottom face of the recessed portion
of the bottom holding member for pressing the bottom
'heaterlagainst the controller body bottbm surface.

4. A device for heating a fluid controller according
.to claim 3 wherein the bottom heater is a constant-

10 temperature heat generator having an automatic
temperature control function for giving a constant
teméerature merely when a voltage is applied to the heét
generator.

5. A device for heating a fluid controller according

15 to claim 4 wherein the side heaters are connected in
series with each other, and the bottom heater is

connected in parallel with the side heaters.



