ELECTRI C HEATER FOR USE I N AN EXHAUST GAS TREATI NG TONER BACKGROUND
OFTHEI NVENTI ON  Field of the Invention The present invention relates to an'
exhaust- gas treating ~tower for use in exhaust gas treatnment equi pment for
treating. exhaust gas produced in the. manufacture of electronic circuits.
such -as semiconductor devices and liquid crystal displays,. particularly
I n cleanlng process. and etching process thereof, and to an’electric heater
for use in the treating. tower. Description of the Rel ated Art In the
sem conduct or " devi G S em.conduct or devi ce
manuf act uri ng equi m&%g %@Dﬁ% @@E%E@&G@ fol | ows.
Depositi on of deposit gas such as . (a dangerous gas that is toxic to
human body and expl osi ve) aTlﬁﬂA@‘IN@?EOWER dual SiH4 gas fromthe CVD
chanber with nitrogen . cleaning of the inside of the CVvD chanber with a
cl eaning. gas such as. C2F6 (a gas .that . is harm esS-but has a greenhouse
ef fect) purging of the of gk Agr GISN'T - 1P GPy sRARSL; W th nitrogen.
Thi's operatlon cycl e is repeated. Anbng gases for. USe’i'n cleaning such a
CVD chanber, t;h ar e perfluorocarbons, representatives of which include
CF4, CHFSEH§&8 gﬁ%ﬁ% EBHFéV|8Ped by PFCs. Perfluoroconpounds free 2 of
carbon such as NE3,- SF8, and SF4 are al so abbreviated by -PFCs. ~
o he .present’ 1nvent10n relates to an’ exhaust gas treatznw"

tewer for use 1n e\:haust gas treatment equ1pment for treatmg
iexhaust gas produced 1n the manufaéture of electronic CerLlltS.i“
“such ‘as- sechonductor devrces and 11qu1d crystal d13plays;{
partlcularly'zn cleanlng process and etchrng proeess thereof and o
“to an: electrlc heater for use in the treatlng to‘we‘r

: De_scrlip‘tio.n of the Related Art -

.In{*the'”Sem&bonductor”idevice :nanufacturzng .process- 
semrconductor devrce man.ufacturmg- equlpment such .as a’ CVD._'
'typmally'op_er_atee as follows g Deposrtlon of depos1t gas suct1 as.
SiH, (a dangerous gas that is toxic to human body and exploswe) .
‘= .purging of . residual SiH, gas from the CVD chamber w1th"'~‘:
_'nttrogen — cleamng of the 1n51de of the CVD chamher thh a‘_”j

'cleanxng gas such as C Fe (a gas that is harmless but has a
"wgreenhouee effect) - purglng of the cleanmg gas from the CVD'
charnber thh n1trogen 'ThlS operatlon cvclels repeated

Among gases for use in cleanlng euch a CVD chamber,
there areperfluorocarbons“represeatatxvesoflahrch1nc1ude CF4f

CHF;, and C 2 Fg. abbrenated by PFCs Perfluorocompoun’ds free -



PFCs, such as CF4 and C2F6, are inconbustible, and it is not clear whether
or not these conpounds, per se, are toxic to a human body; at |east they
are not known to have an acute or subacute toxicity. Wen these conpounds
are emtted in the atnosphere, they rerrzl n unchanged i'n the atnosphere for
a long tine because the corrpounds per are stable. It is said that

“the lives 8 sphere to th

consunpt i onfft %r eo areES (fgp)%ar Sany” Osg;p(}o afe?ara(sals ragjrslﬁ'eec‘illa\);éldyby
Furt her, | obal warm ng coefficients (conpared with CO2 assumed 1). of
CF4 and CZggF(g?t er lapse of 20 years are 4,400 and 6, 200, respectively.
Thus, these conpounds involves problenms that must not be left unsolved in
terms of gl obal P&{YE.r enwbnasafi,, andoidiiFhgl yre iindmmdesitiblle t Batd hpags for
maki ng PFCs such as CF4 and C2F8 harm ess be established. However, it is

very diffiguttclearnwie t9eah o PRESt RAd¥ecesm P G R4, %? P%OSH Q'ax@F]%eES

relied upon sinple ther mal oxi dati on because the F bond suc
C-F bond is

oo ot O gl pEATS L N SR 5,0 U6 PR RCLS! seaﬁp%eeawsuaﬁ |

as |arge as
i s possible ke C2F8 har ss wWith a deconposition process relied upon
Si mgl e theﬁ'ﬁ%?cggfdﬁ‘f’f‘cﬁw‘t?'f r%r 3 e sat e BRoURAgadreoepettedaindthe

limted to 250 liter/mn or less at a treating tenperature of 1000 C _
because tHtmBosgdedepddiay onmdiCame izngeliiovetei 4t mhes ph G ddatl a hengof s
cl eaved, deconposition of CF4 requires that-its CF bond -having

tlme because the compounds _per se, are’ stable It is said that

the lives of CF4 and C +Fg in the atmosphere up to. thexr complete

consumptmn thereof a're 50,0_00 years apd' '10,000 ‘years,'

'reepectivel‘y Further A' the‘ global v?ar-lﬁing coefficie:its
(compared with COz assumed 1) of CF, and C FB after lapse of 20
years are 4,400 and 6,200,_’respect1ve]y. ‘Th,us. Vt.hese compounds_

.. i.nvoblves breblems that must not be left unsolved in terlnis of
global e'nvir_orlxment' and, _accdrdinely, it is _desired that 'meaz.ls for
making'PFCs such as Cf‘4 aﬁd, CVZFS harmless be established.

However, it is very difficult to ‘ma‘ke sil._lch PF.‘Cs' harmless
vﬁth a decomposition process relied'-‘ upon eimple therm.al
o:éidation because the C-F bond of.sucr-‘h._ a PFCsas CF,, CHF,, or

- C,F, is very stable (the bond energy of the C-F bond is as l»ar.ge ae
130 kcal/mol) and hence is difficult to decompose.

Though it is possible to make C,F, harmless with a
decomposition process relied upon simple thermal oxidation if

the flow rate of the gas to be treated is limited to 250 liter/min or

less at a treating temperature of 1000 C because the



the | argest bond energy be cleaved and that the treating tenperature be
raised to fall within the range between 14009C and 1500C if the foregoing
gas flowrate is unchanged. Fig. 15 illustrates conventional exhaust gas

treatment -~ equi pment 100 for deconposi ng:? an exhaust gas contai ni ng
‘perfluorocarbons or perfluoroconpounds produced from sem conductor device

manuf act ur iggg LPIBHL oFhe .gxhays r eat t ~eguitprent (100 i pcl udes
an exhaust gag%%econposiotion2 rseactgfhtg%a%{i Tglﬁngng gﬁonei]h%%gfeﬁgsls
deconposi ng, chanper, 107, a fr.ont sctuybber 109, rear sgrubber 110, and an
exhaust fagi‘:‘ffL‘_'L‘.a Tﬁ@cgd’hPBﬁanlﬁg ¢E4rﬁfc?é“\/”§rsyt é&n‘ﬁécé'%o""ﬂgehiah”&gclean
room An electric heater 102 is used in the equipnment 100 to cause :
deconposi t Bf ldzgessn korndxgaesey ghe (ipaved prondeathatAstbesamielaedngbove,
the treating tenperature . at which the exhaust. gas produced in the

seni conducteom peensitee embreutadct eid i g fatdowschis tH)eaies Bt wbBRT MRlbo T
deconposition needs to be as high as 1400. 15001. However, it is nearly

It
| Tpossi b ake vs0othenentofo ki by gds OB LAl RUEL B0, O

t enperature because .the tenperature I's near alimt

bhysi cal proper ] 06 o 18uSFFREFS T0nERASLOBFbI BERANS b Re it b BEcur

at an electric feeding section 105 and at an insul ati ng nenber 106

surroundi W PREAIsahR0  forn d ero BORsdnE ohal e PRENIE AE00c shomimimg Fi g.

15 the per'fluo_rocarbons R 0‘1'" pefr.fluorocompoﬁn-ds -_produ‘ced frdm

’ sem’iconduc.:tor"dev'ice. ma_nuf-acturing-‘r_ e.qﬁipmeﬁt. : .The' exhaust‘:‘
gas treatme_nt re‘qu‘ipnient 100 'ir;clllu-des' an. :ex.haust gas
de-composition reactor ltbw‘er 10»1 ~having an exhaust gas
decomposi_ng chamber 107,-‘a fr.ont“scru'b_ber 109, .ﬁ rear :l-:,crubbélr

' 11'0,‘ :ahdl é..n' exhéust. fan 111. 'The jéquipment 100 .iS-iﬁ_ade very
compact_fﬁr use in a cle_a:m r-oo-m..j, An -électric heéter 102 is used
in-the edqipmént 100 t.o'cause d_ecomposition reaﬁtion of exhaust

-_gias -(F).‘ to pfOceed. Aé described above, the treating
templerature "at .which the -ﬁfrxhaust_ gas ‘prod-uceld -in the
semiconductor de.vice manufacturing »process ‘is Vsubjected to.
the;‘mal decomposition needs to bre‘ as high as 1400-1500°C.

Ho-we.ver,yit is nearly ‘impossiblle to uée the heater 102 for a

long time at such a high femperature because th.e temperature of

- 1400-15007C is nearly a limit temperature the heater 102 can
withstand from the viewpoint of its physical properties and is

likely to cause dielectric breakdown to occur at an electric

feeding section 105 and at an insulating member 106 surrounding



heater 102 is disposed as vertically extending fromceiling 104 of the
exhaust gas deconposi ng chanber 107. Heat generated from the heater 102
rises toward the ceiling 104 of the exhaust gas deconposing chanber 107.
and, hence, the ceiling 104 in which t el ectric feeding section 105 of
the electric heater 102 is |located is heated to the highest tenperature.
As a resulghe sRengi Nsul ati on of the electric feeding section 105 requiring
a high insulating property as well as that of the insulating nenber 106

surroundi ng the tric feedi ection 105 b e suhst

| oner ed, which %g§%§ﬁu§8nvﬁ q? %i cBRAMIRE TR ﬁ@@ ﬁﬁ?”tﬂ@ 1§ctipct?%ed|ng
section 1Q05. Another probl em associated w th the conventional equi pnment
100 is thateaRfanlPReicldeppsed aroesticnldyest tawid hye aom calilingldidwaf dl y
fromthe ceiling 104 of the exhaust gas deconposi ng chanber 107 is

conti nuoughy esbdusitng ssidk ca onp gbi i gy mbeirel af nosHRaEge £ BEa beatebml02
gradually grows |longer. due to creep or a |like phenonenon and, eventually,

a break 0gaer Beiatekhepheajass J:%aiaietwtceent% Vpba focfhet itwé{i@ti‘o%asgas
e e ul

deconposi ng chanber 107 is not very | ar ge because

made co ripbed.abo he ot her and Iectric at er
102 is a@?g%ﬁﬁgﬁ% Alp F it \%7 d ﬁ‘ cheerap pei 6‘tg cPe"Silgné"d'“tc mat ch
t he exhaus% a? deqonp05| ng chanber 107 Accordi ngly, the shape of the
electric hB&t8feqipic feqdppet FeRELKN 5105nofethgnehgcttic dupdtearent0206.

Stated otherwise, the manufacturer dermands that easy manufacture of the
electric located is heated to the highest temperature. As a result, the

1nsu1at10n of the electrlc feedmg section 105 requlrmg a h1gh
: msulat:ng property as well as that of the 1nsulat1ng member 106
surroun‘dlng the electr.tc t‘eeding section 105 becomes
substantially_ iowered, which may cause stna;r.t-ci'rcuiting to occut_
at the ellectric feedi-ng section 105. Anothe;_problemlassoc;ia‘ted
with tlt'e éonventionalve,quipme'nt 100 is that i&hen the electric
heater 102 éxtendi‘ng vertically downWardly fz_'om the cgiling-.104'
of the exhaust gas decomposing ctxamber 107 is co:iti_nuouialy uvsed
in such a high temperatufe atmosphera, the he'ater. 102. gradually
grows longer due to creeb_dr a'like phenomenon and, eventually,.‘
_ a break occurs in the heater 10‘2. a |
| The internai volume of the exhaust gas decomposing
chamber 107 is not very large because the equipment 100 is made
compact as described above. On the other hand, the electric
heater 102 is a standardized prodtict, which, in general, is ﬁot
designed to match the exhaust gas decomposing chamber 107.

Accordingly, the shape of the electric heater 102 is a bottleneck



heater 102 tailored to the equi pnment 100 becone possible on the

manuf acturer side. There exist the foll owi ng additional problens. Wen the
el ectric heater 102 is used as extending vertically dowwardly fromthe
ceiling 104 of the.exhaust gas deconposi ng chanber 107, the |eading edge,
or | owernost edge, of the electric. heat®r 102 generates heat of the

hi ghest tenperaqture, which ascends toward the ceiling 104 to forma high-
t enper at ur d%at ABEPRIRE nddve t Bauiparenhg QA as §é§éﬁgbedthbowésecnt&he

ot her hand, the exhaust gas (F) is introduced into the exhaust gas
deconposi ngaghafbeturd07dé momnd hetbatt easof ni haudharhee bE7:hEhelexbaust
gas (F). thus introduced is a |ow tenperature gas containi ng water

because it hhasebernz sGriubped i thevad €1p R¥ dthe olor 9L tp1d 0%, igeat ed
upstream of the equi prrelnt 100. Si ﬁ\é\%éthlijs Iotw?tofgrrgg%gtﬁltcﬁ E’Qg%ﬁga%tqg%a@%( F)

first cont ! edge portion of the electric heater 104
reachi ng tﬁ%ﬁﬁf%ﬁ@g{&?g%g? ature and then ascends toward the ceiling, it

is required th t he | owtenperature exhaust gas (F) be heated to its
deconposi tion t ehP&rat&¥ et hie lapwdng §daat ian ahprotbd e maus NV ibeay the
deconposition of the gas (F) to occur at the |eading edge portion of the
el ectric hetaeriddreater tZdsdusgdyas tkeehdimer akutic:lflyt He werdirdgyedge
portion of the electric heater 102 has to be raised higher than necessary
in order tfroahlthw Beildggi 14 odeIERRT A PNk i i ' 10BVEn

t hough thermal deconpogition of the exhaugtggggh?gf%%éh?n?gﬁgg%ggéOE’

the'leadi‘ng edge, or lowermost edge, of the electric heater 102

generatés heat ofthe .vhighest temperature, which ascends toward
the “cei'ling 104 to fo'rm‘ra -il.igh-t'empe:"ature'atmosphe‘re near‘the
ceilfﬁg 104 as described. above. On the other hanci, the exhaust
gaé (F).._is-introduced into the exhaust gas decom.posing‘ chamber
107 froniltheA bottom of th_e_.chambex; 107. The,‘ exhaust gas (F)
thus‘ int_roduced ié .a‘10w~tém1'3‘e.rature gas ‘cont'aini‘ng .w-ater
bec'agse it has ‘been scrqbbgd with water !_Jy tixe front scrubber
109 locé_ted'upstream of the equip‘ine_xét 106.

Since this low-temperature exhaust g'las_ tF) first contacts
the leadinrg edge portion of the electrié héatez_‘ 104 reaching the
highest temperature and then ascends towa_rd the ceiling, it is
required that the 10w-temperafure exhausf gas (F)‘ be heated to
its decomposition temperature instantaneoﬁsly in attempt to
cause thermal decomposition of the gas (F) to occur at the
leading edge portion of the electric heater 102 and, accordingly,
the temperature of the leading edge portion of the electric heater

102 has to be raised higher than necessary in order to allow



proceed in the high tenperature atnosphere near the ceiling 104, the
tenperature of the | eading edge portion of the electric heater 102 needs
to be raised higher than 1400.1500'C in order for the tenperature of the
hi gh tenperature atnosphere to reach 1400- 1500t. In either case the
electric heater 102 has to bear too nudh a burden. Since a greater |oad

t han necessar n}Js be inposed on the electric heater 102 to deconpose the
| ow-t enper Pﬁr"ee eXRSOTP HHLIOE) raachiy rt e apshee vele | Evan nhotghhe
heater 102 is considerably shortened, while at the sane tine the heating
ener gy costhenpadadeson poaitdion of the axjeagutngasy () depostéheadotodust
contained in the exhaust gas or resulting fromthe thernal deconposition

of the ethusuegmsmnéﬂhﬁguxhee@giwwﬁu@atmtdsﬁﬁimtneeaquiﬂmtilix§%r}34,

problematic. Such dust deposits everywhere within the equi prent
' I f i ., Th i f.
graduat 1Y 056 RQUA eI S e PRRAE BT S SERBNTIE 0 TS RBLTOHL 09, 0

the internal space o e equi pnen
cts jhe ther econposi tion of the exhaust gas but

signifi canltd% agé‘ . . g _
al so may | ead 1% Gh *clP dehis e ishigd ey bByaBnt 448 APORRcénorr d e fogul lpment
is necessary wthin a clean room the nuintainability of the equipnment in
practical t§sePpEatery afpbethigh-thmperaturecatmatsgrheten td rpachi L4 @r,
deteriorates heavily due to a high |oad inposed thereon and hence is
frequent | i &EpLacedinneither nemeonte Whedtric heater 102 has to bear too

much a burd_en.. |

' Since a greater load than necessary ‘must be imposed on

the electric heater 102 to decompose the Alow-texﬁperature

gxhaust gas (F) as described above, the lifetime of the heater 102

~is considerably shortened, while at the 'séme'tlime the heating

energy cost increases.

In addition, a large quantity of depoéifion of dust
contained in the exhaust gas or resulting from"the thermal
decomposition of the exhaust gas within the exhaﬁét gas

- treatment e'quipment 1s problematic. Such dust deposits
everywhere within the equipment and gradually narrow the
internal space of the equipment. The‘nar:owing of the internal
space of the equipment due to deposition of dust- not only
significantly affects the thermal decomposition of the exhaust
gas but also may lead to an accident.

Since frequent maintenance of the equipment is necessary

within a clean room, the maintainability of the equipment in

practical use is very important. The electric heater, in



consideration is given on the height of the ceiling of a clean room which
is lowin general and the height at which the electric heater is renoved
for replacenent, the height of the equipnment is limted naturally.
Accordingly, it is a first object of the,present invention to provide an
exhaust. gas treating tower for use in exhaust gas treatnent equi pnent

whi ch is capablieubdr enbaterigrauééi GeaWtily i aal ald 08 aneund JLhe ﬁhg%ts%idc
feeding section of an electric heater used in an exhaust gas decOnposi ng

chanber foghreab§hNPndan S d eﬂ%in t he ;manuf acture o
seni conductor  devi ces %gé Zigt fﬁgﬂg‘?‘%ﬁdgég 6LV IR 2 Aegh °t"€n‘pe&¥ﬁ‘ﬁf‘e.
whi | e redygi t he, | oad igBosed on the electric heater in an energized

n .
state, and mﬂ?g‘ﬁef%“c?é‘ph%ﬁ 8P R it beighbofddre rotlngrofecale mbpent, of
the present invention is to provide an. electric heater that can be used
with ease WAdER declo¥eimr eeneondi tindnsheA teiigt altj achick the BIESSRE
invention is to provide an exhaust gas treating tower having a structure

for prevenbeager dustefroamadlEpesidp N otk b Ak N tHRE heQWRL OF &' o2 ¢! Q{l%rﬁéﬂ? A
fourth object of the present invention is to provide an exhaus gas

treati ng tiQWBIm hEvd h h Sifpycture with a superior nmaintainability. 8

SUMVARY OF THE | NVENTI ON Actording to one aspect of the present invention,

there is provi df?éjc an,.el ectric, heat.er cqnpri si ngh a plurality of electric
, e

ordlng.y, it'is a irst ol Ject of present invention to
provide ah exhaust. gas'treafing towedr for use in exhaust gas
t}'eatment eﬁuipment whici; is capa_blé 'of.'ensuring-rsufficient
‘insulation around the electric feeding éectioﬁ of -én electric
_heatér used in an ex‘ha.t‘lst-'gas Vdecompb‘sing chamber for causing
an exhaus_t gas pfodu.ced in the- manufa‘ci‘:ure of semiconductor
--de'vices to belthermally' decc‘)m‘p_bsed at a‘high tempe‘-rature_while'
reducing the load impoéed on the electric heater in an enerngize_d |
'state_, -and which is capabie of mi-nimizing a heat loss.

A second object ‘of the present invention is to provide an
eleqtric heater .t'hat can be used wit-hvea_se under sucﬁ sé;'ére
croridition's.‘ |

A third object of the présent invention is.to provide an
e‘xhagst gas treating tower having a structure for preventing
dust from depos_iting within the to‘wer over a long time,

A fourth object of the present invention is to provide an

exhaust gas treating tower having a structure with a superior

maintainability,



heater units each having electric feeding sections at opposite ends

t hereof and a heat generating section extending between the electric
feedi ng sections; and an energi zing bridge nenber fornmed of a sane
material as the electric feeding sectioq; and. spanning across adj acent
electric feeding sections |ocated on one” side, wherein: the energizing

bridge nmenber defines fittinghmes eachr Py g! A {; With each of the
adj acent electric feeding sections Iﬁ? tﬁe 5%0@?@%@5%@ units associ at ed
e energizing bri dge nenber. and

with the energizjing bridge nenber; and. )

t he adjacent.'elégg?féln?éﬁhPﬁﬁ 333?F5d%f;p8 PoRERAt IR H Ot hbRe %R tI® an
i norgani ¢ _adhesive formed fromthe sane material as the electric feeding
sections ahtPY¥i94¢ ngnaelectaignbe aderi pem mrisvegn aaphuoalitye off eléchgchol e
and the electric feeding section fitted therein. Wth this construction,

the pluralhegtef whitt rdax heas efnguald st rianfded DOPNEEE B8O O ARG Pk
t hrough the energizing bridge nmenber defining the fitting hol es and,

hence, the edeCiiéfeoNIH Ea CRBaPCd AL L RE &y | S S5 ¢ |
deconposi ng chanber. Thus,atheael%ctric ﬁ@%xﬂﬁé%?%tﬁ%‘%?%@éﬂfqﬁﬁvgﬁ?Pon IS
Furt her,. since_the ener

very conven ent . U i zing bridge nenber and

the el ect ‘ratiryce ?’ég |{11g§' gg% MRS S oA BB Y% A §t“c?q'§r1élgg .BBh‘g%ﬁ B RbBeR

other by fjillin ‘H]tea cl earance between each fitti n% hol e and the electric
f e ad

feedi ng sd@f daghereiaterith athdhe sdegnic Hésgvee biatesl Amdm t he

same material as the electric . :
spanning across adjacen»t electric feeding sections located on one
side, wherein:

the ehgr.gizing bridge member defihe_é'fitting holes each i1_1'
clearance fit with each Aof.thr;_e adjécent 'eiect_i'ic féed_iﬁg sections
o'fthe electric heater units associéted with.-t-he energizing bridge
member; and. |

the 'e'n:erg,izing Bridge member and the adja_cent._electric
feeding ISecti‘ons ére bonded to each other with an inorganic
adhesive"formea from the same -material as the ;electricr feeding
sections and filling a clearance defined bﬁetween each of the
fitting hole and the eleétfic feeding section fitted ﬁherein.

With this construction, the plurality of électric heater
units can be connected to each ot_her thrrough the energizing
bridge member de.fini'ng the fitting holes and, hence, the electric
heater can be tailored 1n size to an exhaust gas decomposing
chamber. Thus, the electric heater of thé present invention is

very convenient for use. Further, since the energizing bridge

member and the electric feeding sections associated thereto are



feeding sections, electric contact between the energizing bridge nenber
and the electric feeding sections associated thereto is ensured despite
their clearance fit relation to each other and, hence, no trouble occurs
in energizing the electric heater. It is; to be noted that the electric
heater of the present invention can be Used in deconposition of a

corrosi ve and/d¥d e¥ a5k GeHREBYITL 1 Bghd %we}éﬂgefﬁé’{%@ﬁeva%”if&a%t‘”e of

sem conduct or devi ces as as In a part requiring an e

t enper at ur t.14 Accordi ng a er aspect of the
pr esent m?ggtg'l fér@ ﬂﬁergpﬁcgrb?ov dglcflgans%&'ﬂgﬁ‘stglgﬁ% t FREFPHY PO ther use
i n exhaust_gas treatpent, equi pment conprising: (a) a tower main body
defini ng ah® g&ﬁat}é‘f e $igeo FpoRiedgt T am Chdrfres aphemeaher{d) aa tiod edet oritber
fitted to a bottomportion of the tower nain body; (c) a gas supply pipe
ext endi ng f48dUh setdibost etenbnizeconandt ende ag tiei @hér g1z itd}e thQWge MBI N

body for introducing an exhaust gas froma | eading end thereof into the

exhaust gamermibeonpadi BHeCHRNS I AVH ) At8hbaG! Gl %o@?ﬁ% {W L0g, 3

el ectric feeding section |located in the bottom ne and” extehdrl hg

ht f 1 1 exhaust astretn tower
'ltjﬁtral gonst %’@%f‘gﬁd e Pg%%q gsgpﬁ{%”llg ecﬁplie %"é&ﬁﬁd%ééfﬁohtgﬁrt Héd

el ectrlc I"heate
ence, no trouble occurs in energlzmg the electrlc heater It is

to be noted that the electrlc heater of the present invention can
be used in decomposztlon of a corres;ve and/or expioswe exhaust
_gas resultxng from the manufacture of semlconductor devices as‘
-well ‘as in a part requiring an elevated temperature as hlgh as.
| about 1400°C | |
Accerdmg to another aspect of the p_resent invention,
there is provided an elx‘ltaust gas t'reatin‘g tewer ‘forl use in
exhauet gas treatxrrent‘equir)ment, comprising’
- (a) a tower main body de.finin'g an exhaust .gas decomposing
c'lllamber‘therein;l |
(_b) a bottoni member fitted to a bottom portien of the tower
main body; . |
(¢) agas supply pipe extending through the bottom member
and standing upright in the_tower main body for introducing an
exhaust gas from a lead_tng eIid thereof into the exhaust gas
decomposing chamber; and
'(rd) an electric heater having an electric feeding section

located in the bottom member and extending upright from the



di sposed in the exhaust gas deconposing chanber is located in the bottom
menber fitted to the bottom portion of the tower main body. Since the
bottom portion of the tower main body is heated to a tenperature | ower
than that of any other portion in the tower main body, the bottom nenber
Is kept at. a relatively low tenperaturi® even when the tenperature of an
upper part é%ei lin wWwithin the tower main body becones hi gh. Further,
since the ¢4 gﬂlpﬁ‘fg &e for allowi ng exhaust gas to pass therethraough
extends through the bottom nenber, the bottom nenber is deprived of heat
by exhaust gas paBsithg tewbayhttkes tgastiupptyweirpe fande acens tingliyn t he
temperature of the bottom nenber is lowered. Thus, the electric feeding
section | odafidedmabé e, bhlet Ore Jearibefe ealith gabe b D Al FiPe MAITREE; SWe@YRdi NY
the electric feeding section are not damaged as to their insu} ation. On
t he ot her & e, u ' enc t.her mal .
deconposi t?gér?%?é?ﬁlerﬁgx%aﬁé‘th%ggssﬂ ﬂ@gﬁg%&?og{}% ch!é? Qﬁq%.ésh@é&aetr‘?di 4n

e electric heater stands upright on the

facilitateg, Ln.addition, sipce th _

bot t om rreng%? ,b%ttﬁgmr é%ﬁ%’egﬁéegft?ﬁ ech kIR P ptdogy ot hgntewer imain

hi ghest tenperature is reached forms the topnost portion of the heater.

Accor di ngl §0d¥he Bbafeusheghot togs anemet inint o t hiehteo was madppb yd piigehé 5 oad a

| ow-tenperature region to a high tenperature 11 region with its

tenperat urte ra diemypeuettoeplenedt thgn Whlatker HRG REhRY oirteoRf{guied to

bring | owtenperature exhaust gas into contact with a high tenperature .

portion oftolvher h8EATHEdy, the bottom member is kept at a relatifely low:
V'te'x'nperature even when the tem-pe.z'a'ture'of an upper parf
(ceiling) within the tower main body becorﬁés high.‘ "Further,
since the gas suppl_y' pipe for allowing e'xhaust gas. to pass

there:thro'u'gh. extends through the bottom m’ember, ‘the bottom

[y

member is deprived_'of heat by_exhaust gas-p'assihg throﬁgh the
‘gas supply pipe and, acéprdihgly, __the temﬁer_ature of thle b'ott-ém
me.mber 1s ;owefed. Thus, the eléé-tric feediﬁ;g,section ibcat_edvin
the battqm membg‘r and an i_nsul;clting member s'u'rrou.nding the
‘_electric‘.feeding‘ section are not_daxﬁaged. as to theirli'ﬁsulation. ,
On the o';her'hand,r the exhaust gas irs préheated and, hence,
thermal decompositio:n of the éxhaust gas b;v ﬁeang of the
electric heater is'facil‘itated.

In addition, sigce the electric heater stands u.pright on the
bottém member, the leading edge of the elect;ric heater at which
the highest femperature is reached forms the topmost porti.on of
the heater. .Accordin‘gly, the exhaust gas ascends within the gas

supply pipe from a low-temperature region to a high-temperatur-e



heater, there is no need to inpose an excessive |load on the electric
heat er and, hence, the electric heater can enjoy a largely prolonged
lifetime. Preferably, the exhaust gas treating tower further conprises

dust renoving neans di sposed at a ceili nq portion of the tower for
intermttently jetting-an inert gas frohlan opening of the dust renoving

means ori e i il . porti,on of the, exhaust gas ..
deconposi ﬁlgéc argrba{é?é.lllA:{tts\émrt%lgwa?/lg?e%}!Il{]%els%%ﬁaﬂé‘te 8sPrEB&EL G 8 onbin ik
further cq_hn%)ri se dust rengyi ng nmeans di sposed at a bottom portion of the
tower for §H MY &t GOPEIE T IR P IBFdRE Ja¥ teans ena bbee| eghaafstt Besdust

removi ng nmeans defined in a |lower portion of the gas supply pipe. Dust .
cont ai ned 1ity¥ ot Hfed Teb@retusw i tdasa ahd gluse mrpesa ttu g f 6 OMo it et Nl e deCORIQEi ti ON
of the exhaust gas are very fine and deposit everywhere within the exhaust

gas treatilngatemer hleirke isf hf fneddiSto LD od8PAS! tef &y AduallY ark Oyﬁet he
o)

internal space of the tower and, eventually, inpairs the function t he

tower. Depesiti f o v thi n the exhaust gas, deconposing chanber is
particul arl yégeirf_gﬁg.teg;hrsﬁgm]s?mr%as@ne’: Siﬁ 4G e?&%\?iag'lg)enﬂr%grﬁlﬂgﬁhbvi ded
for int erm't{lent leﬁ,jllﬁtteti ng an inert gas into the exhaust gas deconposing

chanber, BAPLPESI to®efrd the 12 ceiling of the chanber or into t he

| ower portion of the gas supply pipe where dust is easy to deposit,
t hereby renovi n§tedposbled tdest exbmudty llaewi ngeaTheg prevs st onswht isdsch

dust renoving S . , : . -
comprises dusi}:‘remo‘ving means disposed at 'a'c‘eiling portion of -
“lthe tower for intermiftently jettin.g,‘a_n_inert gas from aﬁ o‘pening:
of the dustrrem'ovi_ng means orients‘.."d' parallel with a ceiling
portion qf t_he éxhauét‘ gas decomposing (':_hamber.. | N
A,I‘it:erniartive_ly, the ‘exha:u‘st gas ‘treatingrtower may furthef
.cp.mprise dust ;'émo_ving mg'ans disposed af a _bottc;m_pértidn of
the tower for intermittentlf jetting- an ilnert gas fr;)m'an openihg
"of the dust ifer#oving means _defined in a.lowgr portion of the gas
supply p_ipé- o | | |
Dust con.taine.d in the exhéu_st gas‘a'nd dust rés:ulting from
thermal decomposition of the exhaust gaé are very fine and
deposit evgrywhere within the ex}xaﬁst_ gas treatin'g‘ téwer like
f_‘luff. Dust thus deposited gradually harrowsrt'he internal space
of the tower and, eventually, impairs the function of the tower.
Deposition of duét within the exhaust gas decomposing chamber
is partircularly serious. For this reason, the dust removing

means is provided for intermittently jetting an inert gas into the

exhaust gas decomposing chamber, particularly toward the



means maekes it possible. to prolong the maintenance interval

significantly. The inert gas is intermttently jetted because it is
possible to bl ow dust off effectively with a high pressure. of the inert
gas upon jetting and because the anount. Ef the inert gas can be saved. In
a preferred enbodi ment, the exhaust gas reating tower further conprises a

rovi ded. o PAEBeor P R PO Lo S BhPaidh s P o
| at eral . si des of.the @xhaust gas treatl ng tower and rotatably supported by

the beari ngt Sr" BPREE TUBE st e a8y ¢ hideRp Fngeheneby hee movine deao sitedti ng
tower is ivotally supported in the cabinet and hence can be laid

hori zont al $ysbrawlagntbed hvenimg. i NTBenalrostisich us &l s eORPARAN refh bl edgwi th
the electric heater for exanple is to be replaced with a new one or to be

repaired. nbemst heak¥baustp gagiBleeabl @lg'olhﬁgerth\éerrh LeRtLY %%%p‘?htt?g %‘lt hin
the cabinet is laid horizontally or slante he top or ottomo

tower can g deadLQyt of the cabinet and fixed, whereby it is possible to
easily renove an 1nternal structural conponent out of the tower or insert

it into the tower fromthe side on which the top or bottomof the tower is
13 drawn out of 1he'B&HFn&as Ttﬁjsmfﬁ’r'@‘&W%W@érrbﬁtt%l besaatsey it e the

pr obl ens essentlal to the prior art such as-operations at  a high place,
the ceil i B§S6h he diIOeBhOWodetto@fﬂ eﬁfecetndevyarvyxth a hlgh pressure of the

inert gas upon ]ettmg and because the amount of the inert gas
© can he saved.

In a preferred embbdiment;- the'exhaast .gas treating to.wer
further comprrsesra cabmet accommodatmg the tower main body
thereln the cabmet being prov1ded w1th bearings, land shafts
loutwardly extend_lng fr.om oppo‘srte lateral._SJ.des of theexhauet
gas treating tower androtatab'ly'euppo.rtedby'the bearihgs ef the
cabinet, | ~ |

In this arrangement the exhaust gas treatlng tower is

} plvotally supported in the .cabmet and hence can be laid
horlzontally or slanted when an lnte-rnal structural cemponent
fitted with the electric lheater for example is to be replaced with
a new ene or to be repaired. When the exhaust gas treating
tewer vertically suppolrted within the cabinet is laid horizontally
or slanted, th‘e top or bottom of the tower can he drawn out of the
cabinet and fixed, whereby it is possible to 'eaeily remove an
internal structural component o_ut of the tower or insert it into

the tower from the side on which the top or bottom of the tower is



difficult renoval or insertion of an internal structural conponent from
the bottom of the exhaust gas treating tower due to intricate piping in
the cabinet or the conplicated structure of the cabinet for acconmobdati ng,
the tower. According to yet another aspect of the present invention, there
is provided an exhaust gas treating towdd for use in exhaust gas treatnment

equi pnent, .conpri sing: ) .a tower {.,n body .defining an exhaust gas
deconposi n&ragﬁén%'étr %tfhggéi ﬁ?giliﬁ%?' extt&t thds aceampemaptchelirs atadi ng a
bottom portion provided with a cooling section; (b) a bottom nmenber fitted

to a bottohiBErthdRreblems sonentiniatn thedyrondacocwerh s bheracbdnagt
section; (c) a gas supply pipe extending through the bottom nmenber and

standi ng uprihdph iplaice thweteHng X)a fole d it £ OSMCI 11D A w EXNRMSY £ 97S
froma |l eading end thereof into the exhaust as deconposing chanber; and

(d) an ele i ater, {n n el 1 ¢ feedi section . located in,the
bott om rren%gﬁg%gpe;?éﬁlg?%b gnplﬁi.glﬁts‘%fcr%g%ﬁt h§P bo tolnﬁg#err%%]r. #ﬁéwgk‘ﬁédst
nstruct ibits not only the advantages

o the- 1 or NEP PEAERITr 47th § BOXEPHG Of Ak B a8 Arf RERAMEaGEWeF dus
effectively cooling the 14 bottom nenber by neans of -the cooling section
t hereby &f¥ EREFASALE PiRiehti inigh elicalbdateti er BheakdmplianteHes ol wotuiec of
feeding section and at a portion.surrounding the electric feeding
the cabin‘e_t for accOm‘modating‘the tower. '
| ‘Ac.co.rdinrg'_to yet another 'aslpeclt '.o‘f' fhe present inv.enti‘on,
trher‘e is provif_led aﬁ' 'exh'au.st 'gells_.tréatiln.g lt'o,wer for uée l‘in
e‘xl'laust.g_astreatﬁ:_eﬁt"equipme.ntl, comprisi.ng‘!. | o
(a)‘ra'tow‘er main bodyc.igfi-n_i_ng: an exhaust gvas ‘decom'posing'.'
cha‘mber.thefei‘p, tl;e_'exhaust gas décomﬁosing ch»an_lber h'av'ing_a
bqttom'poftion pr'o-vi'ded w:ith é co'oll_ing section; | | |
(b) a bottom mémbef fifté_d to a:bott-om Vportion of t.he-towelr
~ main body and codlle'd bjr the cooling section; |
(c) a ..gas_su‘p-vplly‘ p.ipe 'ex.tendinrg"thx.'ough 1_:he bottom membe-r.
andls.tanding._u'pright in the tower main body for introdué.ing an
exhéus}. gas from a leading eﬁd th.e.zj‘eof-i.nto_.the exhaust gas
decomposing chamber,; and |
(d) an elecfric hea@ér having an elec;ri'c feeding section
located in the bottom member and extending upright from the
bottom member.
The exhaust gaé treating tower of. thié construction

exhibits net only the advantages of the former exhaust gas

treating tower but also an advantage of effectively cooling the



section. The cooling section may conprise a coolant flow pipe disposed
I nsi de or outside the bottom nenber, or an indirect cooling jacket (not
shown) forned on the outer periphery of the bottomportion of the tower
mai n body, or a direct cooling jacket ig be described bel ow. The cooling
- fluid used in the cooling section may any one of various cool ants such

as wat er. Héwxoaol mRGnEest iy nheharsabby QUMW ic§6%ingd)stG0ql | P PO}
formng a side wall of the bottomportion of the exhaust gas deconposing

chanber a ‘ i g . hot er; cooling,tluid,flow
circuit fo@%gtﬁﬁﬁ gtﬁt‘gg%mﬁ)gpl p%%?gﬁggcrfgéégéﬁﬁ%‘ﬁg ek aﬁi‘te g8t 28¢ i ng
t ower so ta_circunscribe the tower. main body; (c) a cooling fluid
jetting pip& dPEpdeett 9t 2tk At RRITF I PRI TR BRI RErERE 2 lpstricfesdipm
cooling fluid circunferentially of the tower main; and (d) cooling fluid
jetting slsecsionfi nElei noohimg ceicitngnf e yd cofth pwi oé r£ widolamangl e p nper
periphery of the cooling - wall. Alternatively, the cooling section may
conprise: digpos@dcqalsing wal bukeidd ngha Sb?@oﬁi@'ﬂeﬂfbéz‘?eo?%ho'?hlﬂ(?{'%é)n of
t he exhaust gas deconposi ng chanber and extending to the bottom nenber;
and 15 (. i ed ' pi i SpO a t he coaling wall for
<baafie ik et e RRIKRER P SROPRE LG R5 ipiiy 0F B

jetting a coo
b_ottom'pqrt'ion of the tower main body, or a direct cdoling jacket

to be desc-:ribed"be-low. : ;i‘he"'cooling fluid used in the ‘cm')ling-'
section may be any one of varioué‘éoolanfs-:such'as water..ru'

The coolirrlxg sec'tiog' _plrefe-r‘abrly cﬁmﬁrises: : -

(a) a cooling wall quming a side warl-l _t-:if‘-th-é bottom pbrr,tion'
of tbe Vexhaust ga',_.s Adecu'm“p(.).sin.g chamb:e.x_'.'a:\nd. ext‘endinrgl‘ to the
bottom member: | | N |

(b) a 'c@oling fluid frlow circuit formed on an outer

: beripheral surf_ace of the‘ exhaus._t_ gas trqatiug_tower 50 ‘as .to
‘circumscribe the toﬁ'er.ma.in.body; | | |

(c)b a cooling fluidljéi_:t'in'g pipe &isposed in the éooling fluid
flow circuit for jetting a coroli‘ng 'fl-ui'd circumferentially of the .
tower main; énd |

(d) ?:ooling fluid jetting slits defined 1n the cool-ing fluid
flow circuit along an inner pefiphery of the cooling wall.

Alternatively, the cooling secﬂon may comprise:

(a) a cooling wall forming a side wall of the bottom portion
of the exhaust gas decomposi'ng chamber and extending to the

bottom member; and



Unli ke an indirect cooling jacket or a coolant flow pipe, the cooling
section of .the direct cooling jacket type allows the cooling fluid jetted
fromthe slits formed along the inner periphery of the cooling wall to be

directly exposed along the inner periphgry of the cooling wall and to be
formed into a helical cooling layer to fl ow down wi thout splashing. This

arrangement ensufls caohighefl uadoj ¢ tg ngf Pépesadils heseé gleag | vhe canilinkut es
to protection of the electric feeding section against .dielectric

breakdown. wahik foehjerstingfs toedin HHIuQWEEi RICRESE 88t i A 1Vheethid doASRECt Of
the present invention may further conprise a shielding wall extendin
vertical | ywgopnwardly froma | ower edge of a |ining nmenber defining the
exhaust gas deconposi ng chanber so as to cover an upper portion of the

i nner periphery of .the cooli wal | . The vertically downwardly extending
shi el di ng wal | Qﬁi‘b‘msa%a‘db‘rgrﬁééuFPP g 13kRdalrnd oFokamt ddom wgpkl ui d

helically dropping along the inner peripheral slope of the cooling wall
t her eby i fii®icicAgn g apoet itom @l‘ft-bhetgéree»&haggti@s'acdke(tonppsi adl owanies ,
hence, preventing the vapor from interfering with the thernal

deconposi rcicoding tfheiéxljauséd gdsom Thheghlife poemeld | Atom g Naher | §i gy Vapor
of the cooling fluid 16 generating in the cooling section enters the .

presen PYHEPGITRL, s R R R P AI A
.inner periphery ‘of thé coo-lin‘glwa‘ll and to rb_.e- formed into a
helfcal époling _Iayer' to fléw' down without épléshing. ‘This
arrangement Ven‘surés a hi‘gher' cooljng effect and jhenr.:egr«-zna.tly
.cont’:.'ribi.z-tes to protéct;iori of the electric feeding 'se-ction‘égainst
dielectric breékdoWn.- | | | -
"_I‘he V.exhaust gas tr‘eé'tvi_rltlg't_owex.*_ ‘accobrd.ing to the third
aspect of‘thvé p-r.esen_t iﬁventliﬁn m‘a:'y lfurthe.r‘_c'ompris‘e a s;hie'lrdirig
“wablll extending_ vgrtically_ dko-nwar-dly from a Io_wer: edigev .of a
lining mémb_er -defini.ng the exhaus‘t gés decomposing chamber so
a.s_ to coﬁéx_‘ a'nupper-_po.r_tion of_thg in.'ne”r periphéry of the cooling
wall. | | | | |
The verticéllly- downwardly extending shiélding wall
shield;_ vapor resulting from he#ting of the cooliné fluid
helically dropping al.ong the innér peripheral slope of the cooling
wall _thereby inhibiting wvapor to enter the exhaust gas
decomposing chamber, hence, preventing the \'ra.por from

interfering with the thermal decomposition of the exhaust gas.

Though the possibility that rising vapor of the coolihg fluid



di scharge of the gas fromthe chanber through a gas discharge port defined
in the bottomof the chanber, the provision of the shielding wall nakes it
possible to elimnate such possibility. Preferably, the exhaust gas
treating tower according to the third E%pect of the present invention
further conprises dust renoving neans sposed. at a ceiling portion of the

tower for _j 1ttently. 4 etting. i hert. gas_from an.,openi ng of the dust
renovi ng n%gﬁ%?%rmlﬁe%t gg‘ p%#%l Iceol%q\l/vlg?h %e%texlo i ngPpBFei (r}rpegf el"ﬁ%“%&hﬁ%t gas
chanber,. Alternatively, the exhaust gas treating tower

deconposin

accor di ng ‘?Bcc’inr?émtlﬂigr FRABIEr JF IR pPesanse v eAemun fhay fixtakways
conprise dust renoving neans disposed at the bottom portion of the tower
for internmtasmmtyipettheng ewhinett gyos fdeeompospepi nghomh Hdre ddust to
renovi ng neans defined in a |ower portion of the gas supply pipe. The

provi si on difs chusatyedustt KEPVd Tgo RN THASbeL tRPFEER § erEFPé/}?ag%Et
deposited within the exhaust gas deconposi ng chanber as 'l "as to prol ong

the mai nt gngic ' ryal yvsignif i cantl as. described in relation_tao the
exhaust gas t-rgeeg%]?%ﬂg 1;{13\%% ggléglr’gﬁ %3 %’lg)etcﬁtéa ced'ndﬁggp%ﬁ?vb"fmt“héfp? &ent
invention. .l.n aﬁ)r ef eij{ ed gnbo_di ment, the exhaust gas treating tower 17

accor di ng A e ALAE T A4l Zpkes 15t PpReillecdemlimninate 6w ahumassibikidmpri ses a

cabi net acconmodating the tower nain body therein, the cabinet being
provi ded with ‘b&‘rreifﬁgéblnndt@heefﬂgamsltV\aagiltyreating_t_ower_according to
the third aspect of thlé .presénrt invention'fﬁrfhgr.comprises dﬁst'
‘removing means dispolse’d at a ceiliﬁg .porti-or-x of ltrh'e ioﬁrer for
intermit»tently jetting an inert gas 'ffom an lope'n-ing of the dust.
removing means oi:ieﬁt'ed_ pafallel wi-th a ce.iliz.xgrlportion of‘ tl.'u.a’
exhaust gas decoﬁlposiﬁg"chamber.-

Alte'fn,afively, tI_ieexhaust gas treating tower aﬁcording to
the third asj:éct of the-pvresent'invéntion méy. fux"t‘h'er cbmﬁrise
dust removing me‘ans' ﬁisposed at. the bottom portion of the tower
for inte'r‘mittently jetting an inert gas. from an opening of the
dust remdvirig means defined iri a 1.ower portion of t.he g.as supply
pipe. | | | |

The provision of such dust_femoving meéns makes it

~ possible to rem.ove dust deposited within the exhaust gas
decomposing chamber as well as to prolong the maintenance
interval significantly, as described in relation to the exhaust gas
rtreating tower according to the second aspect of the present
invention.

In a preferred embodiment, the exhaust gas treating tower



extending fromopposite lateral sides of the exhaust gas treating tower
and rotatably supported by the bearings of the cabinet. This arrangenent
makes it possible to lay the exhaust gas treating tower horizontally or
slant it thereby allowing an internal structural conponent to be renoved
out of the tower or inserted into the 43wer fromthe side on which the
tower is drawn_ . out of the cabinet as well as to |imt the height of the
equi prent , 258 ALRE t g ﬁi‘rléfiaf‘iSBﬁcfoﬁ He & A AN A emslgoim  wrdher
according to the second aspect of the present invention.. These and ot her
obj ects, feamprsesnl cabtisrndarcom ahdatiagesheftdawmerpmasantod pvidnd fedm,wi | |
becone apparent from the reading of the follow ng detail ed description of

the presentheidwieitid 0B eli AgCHPD WIS d ORi th 1 4116 ACCRARABYINTYs 45 @VrR9T 1 y BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is ‘a schematic sectional view

illustrati - ' t ] f as conppEsi tion treatment
cqui prent © 250 8517 § JFbEPHRT <10 T EFRT T edRt PRRVERER B! g tFR AT EO R,
expl anat or illustrati the configuration of exhaust gas

.1y sectional vie glg) .
deconposi t OO%EFr%%?Wt@gﬁVp‘%‘éﬂP“b% sdbsnbearppaisneht hef cahénpiesent
invention; Fig. 3 is a horizontal sectional view of a cooling section of 18
the equi pment shblis arrAngenpenFimyakesi ¢ poseib br ged ay abeeat Aaystegié cal
sectional -view . of the equipment shown in Fig. 2; ‘Fig. 5 is an explanatory
sectional tweawinkl Lts’tvftﬁtln'rii@tally or slant it thereby allowing an
internal ‘str'uctrura'l component to be removed out of the tower or
inserted into the tower from the side on whichAt:h'e tower is drawn
out of the cabinet as well as to limit the height of the eqﬁipment,
as described in relation to the exhaust gas 'trea'ting tower .
aécording‘to‘ the second aspect of the preseﬁt inventibn_.
These and other objects, features and attendant.
_advantages'of the present invention will become apparent from

the rgading of the following detailed description of the present

- Jnvention in conjunction with the acéompanyi_ng drawings.

'7 BRIEF DESCRIPTiON OF THE DRAWINGS
Fig. 1 is a s‘chemati'c. 's'e‘ct.ional view illustrating the
configuration of exhgust gés decomposition treatment equipment
as a first embodiment of the present invention;
Fig. 2 ié an explanatory sectional rview illustrating the
configuration of exhaust gas decomposition treatment equipment
as a second embodiment of the present invention:

Fig. 3 is a horizontal sectional view of a cooling section of



configuration of exhaust gas deconposition treatnent equipnent as a third
enbodi nent of the present invention; Fig. 6 is an enlarged fragnentary
vertical sectional view of the equipnent shown in Fig. 5; Fig. 7 is a

front elevational view, partly in secti qg of an electric heater used in
the present invention; Fig. 8 is a plan'¥iew of the electric heater shown

in Fig. 7;th§i£%ug)mie§lta§|h8w qgai;-q)gy osectional viewillustrating the
configuration of an exhaust gas treating tower provided with dust renoving

means according 0 the.present, i nvenption; Fig. 10 is an _explanatory,
sectional view i Hfstqr é{)iarﬁ; et’hlé"gceﬁfffaﬁ%ﬁ?gﬁr%f"%tcﬁérS%‘%ﬁi@d‘iﬂn‘eme‘lﬂ&f t he
exhaust gas,treating tower shown in Fig. 9; Fig. 11 is an explanatory view
illustrat iorfgtges%%bé?@ie(ﬁi sdomo tior §igf Bxhaust gas deconposition treatnment
equi pnent according to the present invention; Fig. 12 is an explanatory
view illustratidgigndt ier aneetedian®itlo rgf sklbei sniaPensd wNiBlls4ehy| £z SHQWn in
Fig. 11; Fig. 13 is a graph of a harmrenoving cycle test according to the

i ; o Eh g ddod ‘ ' : i Le t.
present inverfitaRatibf of éxh%u%tgé5‘9@%0%?'3@5{@&?@%'%3%%Hfszggﬁlgrs%?n(:/i ow

according 19 to the prior art; and Fi I's a schematl
illustrat 'aq"gath‘%ﬁﬁ%%%gﬁagltegfﬁng?ftﬁe?g%ﬁtenqafngeeﬁgl r?;S' ti on t r eat ment

equi pnent accor

Fig. 6 is an enlarged fragmentary vertical sectional view
of the equipment show.h in Fig.- 5;

Fig. 'TVis‘ a front glevafional vieﬁr, partly in éectio‘n,‘of‘an

| electric héa-ter.t.lse.d in the present 'inﬁentidn; |

Fig. 8 is a pI_an vie_w of the ele‘ctric he.%\ter shown- in Fig. 7;

Fig. 9 is an gxpla_hatqry sec-tional.'\-riew .ill_ﬁst‘rat‘ing -the-
configurat‘ion of afx exhaﬁst gas treating t:;owexf_provi.ded with_
dﬁsf rgmovi.ng.means a:ccording to-the presen.t invention:

_Fig‘. 19. is an explahatory sect-‘ion;l \.'iew illusfréting the
configuration of anofher embodiment of the exhaust gas treating
towef showﬁ in Fig. 9;

Fig. 11 is anlexplanapory view il_lﬁstrat‘ing a susplension
structure of exhaust gas decomposition treatment equipment
accor&ing_ to th_e present inve.ntionl;

. Fig. 12 is an eﬁcplanatory view illustra'ting‘ another
embodiment of the suspénsion structure shown in Fig. 1‘1;

Fig. 13 ié a graph of a ha_;m-removing cycle test according

to the prééent invention:

Fig. 14 is a graph of a harm-removing cycle test according



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention
wi Il now be described in detail with reference to the acconpanying
drawi ngs, in which |like reference characters designate |ike or
correspondi ng parts throughout several yiews. Referring first to Fig. 1
i I'lustrating exhaust gas deconpositi on1¥reat ment equi pnent (A) as the

first enmbogd et pr@br tHQ; R §ENt i nvention, the exhaust gas deconposition

treat nent equi pnents (A) includes various constituent units, such as a
front scrubber an, exhaust s treating tower 1, a rear scrubber_ 40,
pi pi ng, Wwiring, ngia%‘geg,g th @xﬁgﬁﬁtm?gﬂ: chignat é’i‘§twer’rﬁ8(§,“f‘6¥néf tBeting
three functions: (a) thermal = deconposition of PFCs, (b) cleaning and

di schar ge HnfigurAtdeanpbends unt gasole cymof sthio 1 [tue adooamd emdsi paye nt
fixation, and (c) renoving of other conbustible conponents by conbusti on.

Though t hesearding avetlsh@aioasaspaced apart from each other in the

drawi ng, they are actually interconnected through piping and wiring and
integrally accommopdated in a conpact cabinet 27. The cabinet 27 is a
rectangul ar parallelepiped that is about -2 mneters high, about 1 neter |ong

of the. cat Rae 0= M SERAUTERT o Sek WE kR AT b EMB ORI IR SR 100

the trestle 120 being forned on its internal surface with substantially U
shaped bearings X Pr&jseatti Wy ¢ RkamtlWill \np wilge descrtibefdr bmtd eterilibiberh 30
connects with o ' : o - ' :
reference trp }the accompanying d;awings, in which like reference
- chg'ract?ers | designate lik‘e or corre‘sﬁn.:)nding : i)arts t'hroug-hout
‘sev"eral views.’ | |
Rg_férring first to Fig. 1 | illustréting exhau's-t gas
dec':ompos,itiop' tr‘ea-tmeﬁtr equipment (A) as ‘thg‘ first ez‘nbbdriment
-of the present invention, the e‘;chaust‘ gas _decom'posit_‘ion.
treatmlent'eq.uipmerit"(A) i1:1cludes various conéti_tu_eni: 'ur;its,
sg.ch as a front scrubber 30,‘ an exhau'st gas treati'ng_ tﬁwer' 1, é
_ re.arlscru.bbe'r 40, piping; Wiiing, gauges, an exhaust fan 50 aﬁa a
cistern 60,‘ _fq; effectiﬁg three ‘functions:- {(a) thermal
d'e-compo.si.t‘ion .of PFCs,A (b)_ cleaning and .discharge of
fluoropompounds or removing of the fluorocompounds by fixation,
and (c) removing of other éombustible components by combustion.
Thﬁugh_these units are shown as spaced apart from each other in
the drawing, they are actually interconnectedrthrough piping
and wiring and integrally accommodated in a compact cabinet 27.

The cabinet 27 is a rectangular parallelepiped that is about 2

meters high, about 1 meter long and about 1 meter wide and



sem conduct or devi ce manufacturing equi pnment through an exhaust gas. duct
31. Exhaust gas (F) containing residual gases wused in the sem conductor
devi ce manufacturing process, exhaust gases havi ng undergone vari ous
chemi cal reactions during the manufacture of sem conductor devices, purge
- gases and the like is introduced into £Re front scrubber 30. The front

Serubber Son 1Gh 5 AVLAG 300! Her 8ISl s RRhe oA e SRR b O

. the C|stern 60, IS connecte

f eedi ng dralg to the tern 60. Roughly speaki ng, the front scrubber 30
conpri ses AR&cPABKLs 5 ooty thsae xhetiog #Htheokrestder b2 Bht heutre #tdei ng a
top portion connected to the exhaust gas duct 31, and spray nozzles 32

di sposed wiefi heimg &omubbeonmiti s ibodynaOas s facd |wie iafbstadi@eany the top
portion for spraying a chemcal liquid such as an alkaline liquid, acidic

liquid or slmaged Jogr e 0Rlp doljaet thg RS SPryayed is collected into the
cistern 60. A ci rcuI ating water punp % IS provn ded between the spray

nozzle 32 and thg, cigfern 60 roli g ter,stor g)lnthe cistern 60 to
the spray nozzle 32. df ‘Vﬁtgﬁ |sfgh%@||§a ébf %llwﬁﬂ%ﬁ?ﬁ mé?éﬁ‘punp
33 to nmake 3£ for.a | oss of water due to 21 overflom1fron1the cistern 60.
Though t he®§ é‘i%‘r"?\“%b"%pﬁ’é’a‘?@et of LU FR G @ & ne@udPaR &R Er it BTN tame
exhaust. gas supply -side and a cistern 60b on the reacted exhaust gas
di schar ge &ihru§ b gasedugt advd ng, Exheypsarpac 6 FYi comtsi widd reachuat iedséd t he
bottom The exhaust- gas treating tower 1 stands on the cistern 60
used in the semiconductor device ma_nufaéturing process,
exhaust gases having undergone various chemical reactions
during the-manufacture of semiconductor "devices, purge 'gaséé
and the like is introduce'd into the front écrlubber 30.
"+ The front scrubber 30, either standmg on the cistern 60 or
Iocated separately frnm the c1stern 60, is connected to the
_cxstern 60 through p1p1ng_,for feedxng drain to the cistern 60.
Roughly speaking, the front scrubber 30 comprises a scrubber
main body 30a in the form of a straight tube_‘ha_vi.ng a top portic;n
~connected to the exh.abust gas duct 31, and spray nozzlés 32
disposed within the scrubber main body 30a at a location
adjacent _t_hé top portion for spraying a chemical liquid such as
an alkaline liquid, acidic liquid or water. The chemical liquid
thus sprayed is collected into the cistern 60.
Acirculating water pump 33 is provided between the spray
nozzle 32 and the cistern 60 for lifting water stored in the

cistern 60 to"the spray nozzle 32. City water is supplied to the

circulating water pump 33 to make up for a loss of water due to



or a base 11.. Alternatively, the tower 1 is spaced separately fromthe
cistern 60 as pivotally suspended within the cabinet 27 by nmeans of
opposite support shafts 28 outwardly projecting from an upper peripheral
wal | of a tower main body 3, the shafts %8 bei ng supported by the bearings
29 inwardly projecting fromthé cabi ne€127 so that the tower 1 can be held

in a vertiGalelr¥l SkanHH% nPRSELd QD 6. aﬁﬁf%ﬂs Cac¥%£é‘+9 E0A g p O et €

t he | ower end portion of the tovver mai n e drawn

cabi net ase mher i s held as  suspended
within the cagl neqp c&% %?haecbi) r#e’h‘ﬂ f‘?’f éHSttogafr?é”bBbf $idgorBdon of
the tower main body 3 can be eaS|Iy renoved. Wth respect to the structure

of the exhduSiStfddl Blbapimghet papetad amkaushesasndisdvalyg8 cidhmrinsekea
cylindrical jacket 3a made of steel and a |lining nenber 3b formed of a
refract orydramtierg, athe T ecgbauiiugas weclonpasi it rCHANIES Yot oing, def i ned
by the lining menber 3b. The l|ining menber 3b covers the entire inner

peri phery of theThackehadat ¢ [ C t he_exhaust
gas M A bottom nenber Z fltaétuejsdlgwgggpé%rlt%lvﬂésﬁﬁa%lt%ﬁgg ﬁg crlstt fPa Qed to

the botto gt th | Inthe caeof Fig. 1 the
t ower ' mai nnalg H%@e g]ld tﬁ}aﬁ%(%’fltohvﬁghbéﬂ g’érr émb%aﬂ’?/c%at é&ﬁédagélx he
base 11 Ot%o,g?gtr}xezof fasteni ng nenbers 10 such as anchor bolts, while in

the case e i Ond e ta Lhn g we paed ¢ d b blni 1y tflmo(edbunet &kh

ot her by means of fastening nenbers- 10a such as bolt and -
by means of opposu:e support shafts 28 outwardly pro;ectlng from

an uppeo perxphe_ra_l wall of a towerbmam body 3, the shafts 28
bei‘n‘g‘supported'by the bearings 29 inwa'rdl.y projecting from the
cabmet 27 so that the tower 1 can be held in a vertlcally standxngr‘
pooxtlon or a hor1zontaIIy laid position ao whlch the Iower end
‘ portlon of the tower main body 3 can be drawn out of the lcabmet_
27, In'the case where the tower main body 3 is held as
suspended w1th1n the cablnet 27, the bottom member 4 fltted to
the_b_otton; portlon of the tower main body 3 can be easily
removed. | |
Wlth respect to the soructure of the exhaust gas treatlng
tower 1, the tower main body 3 comprises a cyhndrlcal jacket 3a
.mad'e of steel and a lining member 3b‘. formed of a refractory .
material. The exhaosp gas decomposition chamber la is defined
by' the lining member 3b. Tho lining member 3b oo'&ers the
entire inner periphery of fhe jacket 3a and becomes in dire.ct
contact with the exhaust gas (F). Abottom member 4 fitted with

an insulating member 9 is attached to the bottom portion of the



nut conbi nations. The jacket 3a is fornmed on its opposite lateral sides
with the opposite support shafts 28 having a circular section which
project froman upper portion of the jacket 3a and are rotatably supported

by the respective bearings 29 fornmed on the trestle 120 form ng the
cabi net 27. A gas supply pipe 6 made of 22 netal having superior heat

resi st ance corr.aosjion resistance extends_centrally of the insulating
nenber 9, %oﬁv(pjgﬁnmgllgcb?aé’ ﬁeat tae EaﬂFsﬂf)gé'a]st EntP BENB aipe bgdy duppl y

pi pe 6. Theﬁgas supply pipe 6 extends through a central portion of the
i nsul at i n?FHRnbt? Kottem imeanbevleearei te heeditly sttacbrdsho dfhe basel ttric

heater 7 is located in the insulating nmenber 9 as circunscribing the gas

suppl y pi pey Goeafieo héaghé nof gthe rpiper SUEPkMchi 8¢ HnéBoSHEILAS Whild gher
than the height of the electric heater 7. A cylindrical portion 23 form ng

part of thedehkerameqben ¢, [ t i tg I f".Ilgid W th a
solidified inorganic ?gf ractgrqy?mn{p%rrnlﬂabﬁs ?Ea;ﬂ@e ggte;?é(;%%ngt%elly f‘71,xe ko
4 , beari i nsul atiing nenber 9 are

suppl y- pi ' gth bot t om nmenper. 4 . ng the
i nt er nal %?arcglc%g (e Bgof’?ﬁoa}féﬁto_ &S R R I%?(H’gl&"ts Jde suecd isggbedtuand. The
as suppl I pe 6 inserted into the exhaust gas deconposing chanber 23 la
g pply pIp % y . _ . o
i's connectdtt t P& LIBAEERRE gad heetaPiple 33 éxt Eowlinregl fonmithieoppesitag
portion of the cistern 60 on the exhaust gas supply side 60a connected to
the front lateubbesidds owifthomideoppbedre ofuppertSehamer 3. hEkengover
mai n body 3 has a |lower portion defining a gas discharge port 5 connected
to the regiré&erdobeetdn which project from an upper portion of the jackét |
3a and are rotatably supported by the respective bearings 29
formed on the trestle 120'formingvthe cé.bihet 27..

A gas supply pipe 6 made of a met'al_ﬁaving superior heat
resistance and corrosion‘ r'esis_tance extends centrally of the
insulating'member 9,_'arid'an. electric heater 7 is- disposed as
enclosing the gas supply pipe 6. The gas su‘ppl‘y‘pipe 6 extends
through a central portion of the insulating member 9, while an
electric feeding section 8b bf the electric heater 7 is located in
;he insulating member 9 as circumscribing the gas supply pipe 6.7
The height of the gas sﬁpply pipe 6 is same as or higher tlhan the
height of the electric heater 7. A cylindrical portion 23 forming
part of the bottom member 4 contains the insulating member 9
filled with a solidified inorganic refréctory material. The
electric heater 7, gas supply pipe 6 and the bottom member 4
bearing the insulating member 9 are internal structural

components 45 of the exhaust gas treating tower 1. The gas

supply pipe 6 inserted into the exhaust gas decomposing chamber



on the downstream side through a deconposed gas feed pipe 35. The electric
heater 7 conprises two or three electric heater units 71, 72, ... and an
energi zing bridge nmenber Sc interconnecting adjacent ends of the electric
heater units 71, 72, ... on one side. Each of the electric heater units
71, 72, ... conprises a solid or hollo@8bar formed mainly of silicon

carbide apd.fornmed with electric,fegding sections 8a and 8b at_ the
opposi te ends® 4y th e‘g&f’t‘i‘ 5’ﬁré&tbé*rf§3ﬁd {feecqf\/@éﬁ'et%‘é eé‘it@d’c‘firtg frazithg
sections 8a and 8b forns a heat generating section 7a. The energizing
bri dge nerffddiBE Portiwd of the ciahermel @rdmithss exthruet ey isafebdiside
sections Sa and 8b defines fitting holes 8d,8d in clearance fit with the

el ectric fakaiconseeiddns Hoe §2onthecr ublber3 06 rf fidhNgh 8 Ao 8D BehkS
equal to the nunber of electric feeding sections 8a,8a connected to the

ener gi zi ng BriAoe g@ﬂberT}%étg%rerﬁﬁrathimgr i3d%agegb%. ST a%%r%ggn

electric feeding sections a of the electric heater units 7
are bonde ttig.relach ot hﬁr bli filli n% 5he cl earapce defined betwﬁgn each
fitting hole ' BA"End BESScAIBERRE B F P 3l TRP R8EEE A0SR G Fean BGFURCE T4? with
each other with an inorgani c adhesive 8¢ fornmed fromthe same material as
the el ect Pifc theedp Hd staemim rid dgathnoughdaghe c Fmpose dlgass fehd pipetds.c
heater 7 of gate shape having two .electric heater units 71 and 72
i nterconnect ed tlhroughedtiréc drartgirzihgebmipddeesenives 8e. tGerRecdlrctkiéti ngs
8f are attached to other electric feeding sections 8b,8b. The rear
scrubber 4QaterofumitkymiGaly confi gW@tdNenergizing bridge member 8c
interconnecting adjacent ends of the electric heater units 71, 72,
on one side. Each of the electric heater units 71, 72,
comprises a solid or hdllow bar formed mainly of silicon carbide .
and formed with electric feeding sections 8a and 8b at the
opposite ends, and the portion extending between the electric:
feeding sections 8a an‘d,Sb‘ forms a 'ﬁeat generati'ng sectioﬁ Ta. .
The energizing brid_ge lmember 8c formed of the same material as
';he electrie feéding sections 8a and 8b defines fitting holes 8d,8d
in clearance fit with the electric feeding sections 8a,8a. The
‘number of fitting hole's.. 8d,8d is equal to the number of electric
feeding sections 8a,8a connected to the en‘ergiz'ing bridge
member 8c. The energizing bridge member 8¢ and the electric
feeding sections 8a,8a of the electric heater units 71, 72, ... are
bonded to each other by filling the clearance defined between
each fitting hole 8d and each electric feeding section 8a in

clearance fit with each other with an inorganic adhesive 8e

formed from the same material as the electric feeding sections 8a



Briefly, the rear scrubber 40 has scrubbing |ayers 41 and spray nozzles 42
di sposed i medi atel y above the scrubbing layer 41 in the, inside thereof
and stands on the cistern 60 or is |located separately fromthe reacted gas
di scharge side 60b of the cistern 60 and is connected thereto through

pi ping for feeding drain from the rear24crubber 40 to the cistern 60. The
outlet of. the rear_ scrubber 40 is connected to an exhaust. fan 50 serving
to emit t3B4t8B gdbig.o7 tshowenthprdeetrimmaeatirauiio Hasteqskanpokaving.
treatment equi pnent (A) shown in Fig. 1 operates as follows. Exhaust gas
(F) di scharwede!efctone theea teanmuadndu€loa nde?2c én terned makdt & A0t leewn pREfe i S
introduced into the front scrubber 30 where the gas (F) is brought into

contact WddePgiGhay CRFid¢fUIH b &R ige |1 hfnecbbdifgeli el dggr y@ier)

in a spray state sprayed iromthe spray nozzle 32. Thus, dust contained in

t he exhausg i s.caught by fine.droplets of ihe chemical |iquid and
then fed taott?%z)e((:{)é e?trbg%g.leﬁr.ltch e%‘g’rﬁag ﬁ%ﬁé}%}étéf’a@m ubl e conponents
contained in the exhaust gas (F) are absorbed by the chem cal |iquid and

hence renoved friotf t K@agassaubiher exdfhust §ds q Fityoricali denfigurakpenat ure
is lowered 25 and which is noistened due to scrubbing at the front

scrubber Frieifsy.f ebletedheacyad bsup@loy hpispecbubbiagghay bes ser uhbed as f eed
pi pe 34. The exhaust gas (F) first contacts the insulating nenber 9 and

cool s the nam eand dien oS @eNiEd S Wit 1 &1t BB 0935t B U D b RSz Ga yW3i b€ iBe1 NG
heat ed by the anbient tenperature. The exhaust . - .
the_‘ insiﬁe‘thereof and _stand.s on the cistern 60 or ‘is located -
separately from the re'act-ed gas discharge éide 60b-otl' the-ciste_rn
60 and is connected thereto thfough piping f%:r feeding drain from
the rear scr'ubberl40 to the cjstern 60. fl;‘!l‘e outlet of the réar
scrubber 40 1s cén'x'leﬁted to an exhaust fr;ln 50:'vse'rving' to emit
treated éaé to the atﬁmsphere.
’i‘he exhaust gas decompdéition. treatmern‘t eqtilipm_ent (A)
shown in Fig. 1 operates a-s follows. Exhaurst'gas (F) discharged
~ from the semiconductor device manufacturing equipment is
“introduced infp the front scrubber 30 whe'r»e the gas (F) is
brought i‘nt'cr> contact with a chemical liquid (alkaline liquid,
‘acidic liqﬁid or water) in a spray state ‘spr_ayed from the spray
nozzle 32. Thus, dust contained in the exhaust gas. (F) iS'cau‘g'ht
by fine drop‘lets of the chemic.al liguid and thén fed to the ci-sterrn'
66. At the same time, water-soluble components contained in
the exhaust éas (F) are absorbed by fhe chemical liquid and
hence removed from the gas (F). |

The exhaust gas (F) of which the temperature is lowered



gas (F) sufficiently preheated within the gas supply pipe 6 is emtted
fromthe top of the gas supply pipe 6 into the exhaust gas deconposing

chanber la. Around the. top of the gas supply pipe 6 is |ocated the
| eadi ng edge portion of the electric heater 7 at which the tenperature is

t he highest. Since the exhaust. gas (F)28nmtted fromthe top of the gas
sufficiently preheated contacts the

supply pipe 6,after, having been

| eadi ng ed&e"‘bo‘ﬁ’f% ISmeﬂ%Fen%‘iléjd’t? te sfenbdting athdre faonitgye monper St0ur e
atnosphere held at a sufficiently high tenperature that is present

adj acent tH& fecktpithe oastswp piohpise Gabrdegdnpbsistg ulittsderad feedhfipe
exhaust gas (F) is deconposed immedi ately. The electric heater 7 used for

thermal degdanpodilid @R hisustdgasr (edi el o¥nt A fPt8 deh 8hlati (iz?eh{l'.)ee 9
el ectric heater 7 stands. upright on the insulating nenber 9 loca ed in the

bottom pogt, r [ -« Lhe .| eadi edge portion of the
electric hggltdce)gogisrtéggh%%%%t %gﬁh%%g%cfé%se%ttﬁw tTr]ger e -‘h@pp b P Bi on
S her'%c gas having contacted the high

of the heategr.,7 Snd t he at B
t enper at ur & 148 ﬁbnﬁdgéaﬁﬁ tPEnthe BRD i@ndctemp pettere. 7 Bhayexhaastd t he

ceiling of the tower main body 3 and hence 26 keep the tenperature of the
at mospher eBapolid swifickd ntlyg prieihghdetd vOit Hine thtehgrashamgh p Iyn @ iglee @t ik C
feedi ng sections 8b,8b of the electric heater 7 are enbedded in the

{ nsul at | ngeminbed Roul ?gat'aq, of tHecg ROILIR ROE pOTs @h¢b i d PRER JBY PabOdy 3
1y -and hence are not heated very nuch. a
decomposing chamber la. ' |
Around the top of fhe gas sup.ply pipé 6 is located th_é
Ieaud'ingl 'e_dge_ portiop of the 'electric ‘h'ealter 7 at which tﬁe-
temperature is thg highest. Sin'qe the exhaust gas (F) emitted .
' _frbi_n the top of thei .gas supj:ly pipe 6 after héving been
sufficiently preheated-contacté the lea_dvir-l.g.e'dge p'or'izion of the.
electric heater 7, then a high-temper.‘ature atmosphere held at a
suffircientl.y' high'.te-m'perature that is present adjacenf thé
ceiling o_f t_l'_ne exhaﬁst gas decomlp_os.i‘ng chamber la, the exhaust
éas (F;.) is décompose-d immediately. | |
The eléct.ric' heater 7 use.d for thermal decomposition is
d.escribed below in more cl.et‘a‘il. Since the electric heater 7
stands upright on thé insulating memb.(-elr 9 located in tvhe bottom
portion of the tower main body 3, the Ieading'edge portion of the
electric heater 7 reaching the highesf temperature forms the top
portibn of the heater 7 and the atm.ospheric gas having conta.cted -
the high-temp_erature Ieading edge portion of the electric heater

7 stays around the ce-iling of the tower main body 3 and hence



result, the insulating performance of the insulating nenber 9 is

mai nt ai ned whereby the electric heater 7 in operation can assuredly be
prevented fromshort-circuiting due to dielectric breakdown. In treating
t he exhaust gas (F), it is possible to | ow the thermal deconposition of
t he exhaust gas (F) to proceed in the absence of free oxygen except a
trace anpunéepf theygeinpesattiban ofanhexpd NP HeRWEratbihll 1Al E&ITRLPS
unconsuned as residual of oxygen added in the sem conductor device

manuf act ury ce f d t iLconduct or . devi ce .manufact uri ng
equi pnent H{V%Q%ﬁ%ﬁt ?ﬁ%gﬁﬁ82%¥Fyhg§3‘l’%%%%gﬁ“(co?eﬁfil’?gt%e?td@n@xﬁgué gas

(F) in the aust gas deconpoging chanber la. Alternatively, it is
possi bl e t°§e€#F eﬂqié“i ﬁ'&aﬁ&r gé’crcﬁ’rﬁ pdepdom the exnalatingyase pbprtd

proceed in the presence of oxygen added to the introduced exhaust gas (F)
that has BeeAtadnixethoi boteomi portioyast theh taw ent tmagan biod Yl @wav h é e
expl osi ve gas concentration to a value less than the |ower explasion -

linit. Thdemthausts gas ¢F)y &hds hehremalreyndecRaResadviesyf adidip, t he, rear
scrubber 40 where it is scrubbed and cooled with a chemcal [1quid such as
an al kal i pesullt d¥hd. iRCh B G nld G4l e : itted to the outside
27 atnosphere by melans of. tnhéegg;l(l %ﬂéta"}fé;nﬁgg.rh% %Hggégﬂﬂgtmfﬁ&%&ﬁaﬁst gas
ue to failure of the electric

treating . needs ;to he disassenbl ed F
heater 7 %ufy\ﬁﬂr%%lknfgcg ¥ eraeﬁ”i' n?hf’naﬁsle&tﬂ&tg?éFe’éor?po‘rfénPl’@Géﬁl% g
l'i ni ng menber 3b, an. internal conponent such as the electric heater 7 can

be eas”yassuredl‘_y be prevented from shqrt*circuiting due to dielectric
breakdown.
In treatiﬂg the exhaust gas (F), it is.':possible to allow the
- thermal decompos_i'tion_ of t_hé exhaust gas (AF) to,p.roc‘eed iﬁ the
abseﬁce of free oxygen except a trace amoﬁ'x;t of d_xy_‘gen léss than
, én éx‘plt.)sio‘n lower limit that femains_ unconsumedras residual of
- oxygen add.ed‘in 'the s.emiconductor device manufacturing p?o'cess
performed by‘.the semiconductor device manu_facturing equipment
without inte.ntionallz..r adding oxy.'gen (or 'ail;) to thé exhaust gas
(F) in the exhaust gas decomposing ‘chamber la. Alte.r'nati.vel}‘r,
it is possible to allow the thermal decomposition of the ex‘haust
gas (F) to proceed in the preserice of oxygen added to the
introduced exhaust gas (F) that has been admixed with an inert
gas such as nitrogen to lower the explosivg gas concentration to
a value less than the Ibwer explosion Iimit.r The 'exhaus.t gas (F)
thus thermally decomposed is fed to the rear scrubber 40 where it
is scrubbed and c‘ooled with a chemical liguid such as an alkaline

liguid, acidic liquid or water and then emitted to the outside



drawn out of the tower 1 for replacenent with a new one or for repair if
the bottom nenber 4 is detached fromthe tower nmain body 3 by rel easing
the fastening nmenbers 10 or 10a. An enbodi nent of a repairing nethod to be
enployed in such a case is described |gter. The 'second enbodi nent of the
present invention shown in Fig. 2 is dé&Scribed bel ow The second

enbodi nent a'ltﬁlotstlﬁlegﬁe{r%yaﬁneélli@éfﬂ;/\;lﬁh ﬂ‘f?QQ%amtn ecept that. the “exhaust

gas treating tower is provide a cooling section 12.. For conveni ence
of illustrati onInthaes di szrtet?t f aturF is focused in the follow ng
description. The &xXHafst *dast 1t SRTRY5t ARY tTeALIRE MR E RaedBdia ke
fluid flow circuit 14 extending around the outer periphery thereof, and a
portion ofdigfsssmbled due to &ailwee odnehe lelegitriathenk taddr ot Her eabhigrg
fluid flowcircuit 14 fornms .a cooling wall 13. The cooling fluid flow

circuit 14of snairtelrinad pantdtanaldes pach oyt thehj askaete Bt id nde hlbay ghrcui t
wall 15 circunmscribing the jacket 3a and is configured to circunscribe the

entire cig&qlﬁft@!‘rﬁ@qﬁbd}ﬁp%%@&t‘)%ﬁh@&Qgﬁgt\g}’ec?t'nil_ e&?&“f@ayﬁ’%%ﬂp@%t&

circuit 14'is attached with a conduit 1 t a single or plural (
Flud o T b OkC Rt R A BaREFBif o THE 3 &° i ee % ferbent
in the circunferential_direction of the coolin fluid flowcircuit 14 and,
hence, a d6Rdifgi¥ theabpttqmt mem beiry duis élreéﬁtcgmq from tihe theveonohaiy
fluid flowcircuit 14 from - o . .
body 3 by releasing the fastening members 10 or 10a. An
em»bod'il‘nentlof a répairihg methoci to be employe'd 1n sut:_h‘a cése'
is described later. |
The .'sécond embodiment of the present invention shown in
Fig. 2 is;&;ascriﬁ,e_d below. The second e:ﬁbodiméﬁt ié the same aé_
" the first embodiment except thatthe»e:f‘haus.t gas tre_a.t-i'ng towﬁetl' |
is' provided with a .coolihg section 12 ‘For_ éonv_éniencé- of
illustration, fche different fea_tﬁr_e‘i's focused in the follow_ing
description; |
The éxhaust gas treating fowe_r 1 is formed with a coolihg
“fluid flow circuit 14 extending around the ‘ou‘t.‘erv periphery
thereof, >and a portion of tile exhaust gas treat;ing tower 1
.situated under the cooling fluid flow ciréuit 14 fofms a cooling
wall 13. The cooling fiuid flow circuit 14 is a hollow portion
defined by the jacket 3a and a flow circuit wall 15 circumscrribinng
the jacket 3a and is configured to circumscribe the entire

circumference of the tower main body 3. The cooling fluid flow

circuit 14 is attached with a conduit 16 at a single or plural



the jet pipe 17. Downwardly inclined slits 18 that are open as oriented
toward the bottom nenber 4 are defined between the |ower peripheral edge
of the jacket 3a defining the cooling fluid flowcircuit 14 and the upper
peri pheral edge of the cooling wall 13 over the entire circunference of
the exhaust gas treating tower 1. The 28oling wall 13 is constructed of a
heat-reS|stant and .corrosion- resistant netal plate and is of a truncated
cone shapeP o thber 2B vidhaP tP§ 2 tEAS DEhbYlithenco ailavirt. 1 frisuimsereed daspi ng
wal | 13 may be of a cylindrical shape, it.is preferably of such a
downwar di ythaseedingr llm@:dltfédwcons:tsﬂtapé f oFheneatdin § leavd pey rdown of thbe
cooling fluid 20. As in the first enbodi nent, the bottom nenber 4 fitted

with the ijesupfid Ng remhert Pntike Eﬁrdtﬂﬁ&'ﬁ?@n‘t\’iih'dﬂr%bﬁ&x?%lf'tr}ge @'11%%3 i s

removably attached to the bottom portion of the tower nmain t ween

21 col Tect it He Roal A8 Tr Ik 599‘6‘ ”%”q%. & erg! Fﬁgu?fmﬁglﬁgt%éﬁéé s

21 coIIectlng the co

directly cool ed. rical. shielding wall 19 formed of a corrosion-
resi st ant r’tﬁf'éfnfeefteéﬁdél?&er‘ﬁ@hll“r 3); iRa B yTinigmflaw (conenitd 4 daga of

the lining nmenber 3b so as to cover an upper portion of the inner .
peri phery td® itle rdesl Lig wWRlolw 1@ arAiyi ivecktingaks s$imppI8 thazzhee Ap eixtends
through the cooling wall 13 until it reaches a |ocation below the
shi el dingowit htd®. tdward ghs bbltd Bl wesdmeamy tahe Idtﬁmheaa%e%ma’ izl e
26 into the bottom portion of the
lower perxpheral edge of the Jacket 3a defining the coolxng fluid
" flow cxrcult 14 and the upper perlpheral edge of the cooling wall
13 over the entire cxrcumference of the exhaust gas treatmg
tower 1.» | |
- The cooling wall 13 is constructed ot‘ a heaht'-resistant and
corrosio'ﬁ-res‘istant metal plate and is‘o_f a trttncated cone shape -
tapered downward in tlte ‘embodiment shbm : ;I‘hough 'the
cooling wall 13 may be.of a cylmdrzcal shape it is preferably of
such a downwardly tapered truncated cone shape for smooth
flowxng down of the coohng fluld 20. | |
As in th.e first‘embodime'nt, the bottom member 4‘ fitted
with the insulating memBer 9 to be Iocated within the cooling
wall 13 is removably attached to the bottom portion of the tower
main body 3 Between the cooling walli 13 and 'the bottom
member 4 is formed a cooling flttid sump 21 collecting the crooling
fluid 20 with which the insulating member 9 is directly cooled.

A cylindrical shielding wall 19 formed of a corrosion-

resistant metal extends vertically downwardly from the lower



exhaust gas deconposi ng chanber la whirls round within the bottom portion
and is discharged froma gas discharge port 5 together with deconposed
exhaust gas M Since the vertically downwardly extending shielding wall 19
is provided and the inert gas is jetted into the bottomportion of the
exhaust gas deconposi ng chanber |a frompghe inert gas supply nozzle 26,
vapor resulting fromheating of the cooling fluid 20 helically flow ng
down on t h8dgRnef ther ligHarmm emdipr gb. sotd® tooobvey aal ipp8ri postic déd by
the shielding, wall 19 and hence. is inhibited to enter the exhaust gas

deconposi ngheharber pleaiphEkysof the ¢dhering wdgqorPosiAhoim &t kRS @esbﬁwt gas
(F) cannot be inpeded by such vapor of the cooling fluid 20. Though the

possi bilitygsth s Tol f Lhg Gk u gene e in the
cool i ng sec??oﬁifgsgﬁ?gbggt gpgﬁ guéﬁpgéﬁﬁgégoﬂééiﬁﬁg‘g%%gnﬂb?g%égFé ow
because a down.flow is always present in.t haust gas_deconposin
chanber Ialqj \1%1%8 gfé%‘ﬁa*%’éy%qlpet]ﬁénéag’ariflrgﬁ\ -t%’ec‘}faﬁﬁgr ?paJth‘ghngOghe gas
di scharge port, 5 defined in_ the -bottom portion of the chanber |la, the
provi si on Ote IR Itsgiad| umP IwaimozedendRednte bloesh bt eomo poutiberof oes such
possibility. 30 Figs. 5 and 6 illustrate a variation of the cooling
section 1xxlwhest gas ¢épem plikd ndr e hdim bet ¥ aatw lBidied rba ddew ¢Qpid Nt aral |
13 along the circunference thereof instead of the provision of the flow

circui t vajdtthi apelr o Guid! 160ldigehiang ol Mot d 2L WidGth e IR Tgner
periphery of the cooling wall 13. A clearance allow ng e ,
together with decomposed exhaust gas (F).
Sipce the vértically d.cswn{vérdly éxt_ending shi_elding wall
19 is provi.ded and the ine‘ft gés is jlette.d'in'to the botforﬁ p;)rtion |
| of the e:\.cl}e.l_ust g'as decqmposing ch_amherlia from the iﬁert éas
supply n‘ozz-le ﬁ-s, vapof resﬁlting from‘.'heating of the "cooling
fluid 20 helically.flowing down on the inqér peripheral sioﬁe of
the cooling wall 13 is shielded by the shieldi.ng_ wall 19 an'drhence
18 inhibited tq enter the exhaust gas decomposiﬁg chaﬁ;ber la,
Thus, the thermal de_compositién of the exhaust gas (F) cannot be
impeded by sucrh vapor qf the cooling fluid 20. Though the
posfrsibility that as‘cending vapor of' i;he_ cooling fluid éO generated
in the cooling section 12 enters the .exhaust; gas deéomposing
chamber 1la is low because al d.oWn-flow.is alﬁvays present in the
exhadst gas decomposing chamber 1a due to discharge of the gas
from the chamber 1a through the gas discharge port 5 defined in
the bottom portion of the chamber 1a, the provision of the

shielding wall 19 makes it possible to further lower such

possibility.



the cooling fluid 20 to pass therethrough is defined between the liquid
collecting ring 24 and the cooling wall 13. The cooling fluid 20 jetted
fromthe jet pipes 17a flows down helically along the inner periphery of
the cooling wall 13. A portion of the cooling fluid 20 passes through the
"~ clearance and flows further downward, @Rile the rest is dammed up with the
liquid coIIectinﬁi rigg 23. Iq this case al so, the shielding wall 19 and
the inert gas suppiy®nddd BsildBsEERtR & yatApéiom ahsheofop R & SSIctignf | ui d
20 and inhibit entry of vapor into the exhaust gas deconposing chanber

la. It shoud-d™Jee il &l Ripas diThcere hbiresdly it teedtd brto tRestoming wallgs. 2
to 6 use water as the cooling fluid 20 and are of the direct. cooling

j acket type adnhigguieditoual fedwnicketlcond snpnétend oA0thé @ fdvawigs Fxppsed
directly in the bottom portion of the exhaust gas treating tower 1, the

exhaust gaso#' eatd Y r i . f.tichent igh 0.t hat
t he high te?rperat urg %g?@nésséﬁgr%egﬁmgtﬁﬁ?g gt gg?gﬁl/eglfikigsbggts Pﬁ??béﬁ e
an inert_gas such as

directly coali,ng flyid 20. J.n the wher
ni t rogen ft%%rqaéggﬁ pgears‘pi%egrdsgg t F?\‘éilé‘(‘?ofwiﬂgaffui A sdearpB caxhHES ingas
treating tower 1 may have a reduced height as conpared with the 31 case

where thetB8of P flwid@q sonmses thersetdgoueh tiked ediola higpetacdémrtiof t he
direct cooling jacket type shown in Fig. 2, it is possible to enploy a
cool i ng séiguich cwflleaninndiinget24c@ald ngid @okeingypallnps. shoume) cbH1iwi ch a
cool ant = flow pipe (not shown) is provided inside or outside the bottom
fluid 20 jetted from the jet ripes 17a flows down helically along
the‘in'n'er 'peri‘phery of the éooling -‘wa11713.. A portion of ,th»e |
coqling_ﬂ_uid 20 passes thrdughithe clearance and” flows furjther
downwﬂard, while the rest jsdamr_ned up v_vith"'che liéﬁid col‘lectin;g
riné 24. _'In this case also, the- shielding wall lé. anci the inert
gas suﬁply no;zles 26 serve tov,s‘llw..ield vapor of the cooling fluid 20
l-and 'inhibit' entry of v‘apor. into the exhaust gas decomposihg
chamber 1la. |
It §hould. be. noted that siﬁce the cooling sections 12 shown
in Figs. 2 to 6 use waté.x' as the cooling fluid 20 én’d are of the
direct cooling jacket type configured to allow the cooling fluid 20
to flow as exposed directly in the bo'tton‘i -porti&n of the exhaust
gas treating tower 1, the exhaust gas treating tower 1 is made to
have a sufficient height so that the high-temperature
atmosphere within the tower 1 is not ihfluenced directly from the
cooling fluid 20. In the case where an inert gas such as nitrogen

Or argon gas is used as the cooling fluid 20, the exhaust gas

treating tower 1 may have a reduced height as compared with the



menber 4 for circulating the cooling fluid 20 within the coolant flow

pi pe. Dust renoving neans 2 provided in the exhaust gas treating tower |
according to the present invention is described belowwth reference to
Figs. 9 and 10. The ceiling portion Ib of the tower main body 3 is fitted
with first dust renovi ng neans 2a conpaﬂsing a plurality of pipes (three
pi pes spac t i rval s f_ 120 1. I S enbodi nent) each having a | ower
open end grglsgn gtrt;oﬁ\g?cfotuﬁéngo udfq %ﬁe‘selweactterrrc heater 7 or toward the
space between th of the electric heater 7 and an inner wall |c of the

top . . :
tower main body gﬁlst‘:%\% of threcpp liag saetiner cfethaedirger tonhin prjachiet
extendi ng through the peripheral wall of its 'projecting portion. The dust

removi ng ntepe steo wayi hatig. &2, jeaslipus ibower) e 81wl 30Rt £ OF1RENG e 2L AW dehe
ceiling portion Ib as shown in Fig. 10. The main object of the dust

renovi Nng NBANen ¢ & dtl : £ eiklLngpQkti [ . l,ow,of f dust '
deposi tgd on the cdt}i F?ﬁg“%’?&%ﬁ Ebg%d(ggi aéngggﬁlzggo?"tl}l&]? i ctoﬁzainﬁner
may have.,a | eading end

benttangener Al Piormphes Rifour T TR FE U B itk ni Gockhe 3k oma

bent tangentia

I nert gas %I) can m@irI round along the ceiling portion 32 Ib. In the case
where the BEAPEEMGPRFiIRERHAL IS HAe goolinglifhyidp2® with Dx itdret ed ol onar d

the top of the electric heater 7 or toward the space between the top of
the el ectrilewhedper 7 and the inner wall Ic of the tower main body 3 as

descri bed above, the _

Dust removing means 2 provided in the exhaust gas
treafing tower 1 aécording t.o the pfeéen't iﬁvenfion is described
below witli referénce to .F.i-gs. .9 and 10. The ceiling portion 1b of
thg tower r;iain body 3 is fitted with first"dust remd_viﬁg means 2a
comp‘risivxllg“a pIuraIi‘ty of pipes (three pipres spaced at intervals
of 120" in this erﬁquiment) each ha‘ving.a lower open end
.oriented toward the fo_ﬁ o'f'the- electric heater 7 or toward‘the‘
space b‘etvwee_n the top of the electric heater 7 and an inner wall
1c of thg towgr main body_ 3. Each of fhe pipes further defines
Aperforation‘_s‘.?.i extendirng through the peripﬁéral wall of its
projecting portion. The dust removing m'eaﬁs 2a may have a
leading (‘Iowelr) end portion bént along the c;ailing portion lb.as
shown in Fig. 10. The main object of the dust re'moving means
2a fitted to the ceiling portion.is to blow off dust deposited on
the ceiling portion 1b and on an upper portion of the inner wall
Ic. Of course, the dust removing means 2a méy ha;re a leading

end bent tangentially of the center circle of the tower main body

3 so that inert gas (I) can whirl round along the ceiling portion



dust renoving neans 2a is capable of blowing off dust (G deposited on the
top of the electric heater 7 and on an upper portion of the inner wall 1c.
The exhaust gas treating tower 1 is further provided with second dust
removi ng neans 2b conprising a pipe inserted into a |ower portion of the
gas supply pipe 6 for intermttently jeB2ing inert gas (1) fromthe | ower
portion of the gas supply pipe 6 toward the upper open end of the gas
suppl y pipébe. The second. dust renoving nmeans 2b is capabl e of bl ow ng
of f dust (G deposited on the gas supply pipe 6, particularly on an inner
peripheral surfabe tiet bespi pchéradimeedusthe cuppein gpaie £A¢ 2bhar£0fa The
exhaust gas treating tower 1 is still further provided wth third dust
renovi Nng NRaME LSl DEs ity i r Lpe ced at
intervals of 12 OOI%%IEFPE]I}IE Elgl 0 |%ﬁ%éredx?ielﬁd?dn%%?rélﬁnpteﬂgcg%%ei\ﬁ;aﬁl%ro t he
. .Leadi ng end (2h) of

bot t 4 hed to.the t in body 3
cach bl pe POV S HRAck BBLE YehTEL PR hEAAS S8 TS BURELiASuRPA TBEI LGl 1 ho

| ower edge of .the inner wall i's of the tower main body 3 and the electric
heater 7 <idia hanerfertl yapi(the iewient wraint bedy| 3 ssedeadr ids: d adtonesrt e
| ower edge of the inner wall Ic of the tower main  body 3 and the electric

heater 7 tdwestebye bbouwhgg mwéhnduda (15 caiepbbét o dlowidgt i rdagONG)

Generally, nitrogen gas is used as the inert gas (l). It is, of course,

possi bl e 'td@ﬁtﬁﬁtéﬂobhe'&hbn%ﬁ lQPSt}ﬁéJC&he_%%r?J P 825 PSand on an upper
portion of the inner walll lc.

The exhaust gas iréating tower 1 is'fu_rther pro.vidéd with
éécond'dust,removing me.ans.’Zb‘cbmprisirig a pfpe 'i.nsertéd into a
lower portion of the gas s..up‘pl_y pipe 6 for inte;'mi_t.ten_tly jetting
inert gas (I) from the Iowex; portion of the gas'rsupply piﬁe 6 
toward f._he u»pper ope-'nxend of the gas supply pipe 6. The second .
dust renioving means 2b is caiaable of blowing off_.dust I(G).

, _d‘ep‘osited on i:hc‘.l gas supply pipe 6, pa_rtichla’rly on ,al.'n inner
: peri.pher_al surfgce of the pipe 6 adjacent the upper open end
- thereof. |

The exhraust gas.treating‘ tower 1 is still further provided
with thifd dust removing means 2e¢ comprising a plurality of
pipes (three pipes ,spaceld at in.tervals of 120;’ in this
embodiment) extending from the side wall of the bottom member
4 attached to the tower main body 3. Leading end {(2h) of each
pipe of the third dust removing means 2c is b_ent upward between

the lower edge of the inner wall 1c of the tower main body 3 and

the electric heater 7 so that inert gas (I) is intermittently jetted



the need arises. Though the dust renoving neans 2 conprises a pipe, it may
be of any other construction without any particular Jlimtation. The tower
main body 3 is provided with a nozzle 11 inserted through the peripheral
wal | thereof at a location adjacent the ceiling portion Ib for._ jetting

oxygen (or air) into the exhaust gas d@@onposing chanber la to facilitate
Bri ef scription i s nmade

the th j t ; |
® ho. oporst WRRATRIY AbOL:0 6 4l o IR N A BN 16 08RG L £ 8 BAGPC ng

of the operatl on of
Exhaust gas ) discharged fromthe

repetltlon SCr| pt.ion F
sem conducPSfl dgv ad’LA ﬁ&?ﬁf%@ﬁﬁ?l%d‘%ﬁﬂrp%eﬁﬂlep”&@ﬁeé? tohy ioug ho £ i I sftr d B

scrubber 30 and the scrubbed gas feed pipe 34 and is introduced into the
exhaust gadepesdhpbsimphatbierrégiod.n the mddle of this passage the
exhaust gas (F) contacts and cools the insulating nmenber 9 and is then

sufficiently pr et}e@teeqlby nlmgaé‘ﬂ)lg%@t id REReY ggwge @'Hre'r@%dé elﬁscq@tls\{mh;lrjlstn

the gas supply pipe 6. A small anmbunt of dus ng I'n the
adheres to the

F f f d t
Poner  per i Thee reP ATsIbiE R BRE AT BENET ihas ehe AR 2540 K Bpenbat ed
during its ,ascent, within z]jb}ét he gas supply pipe 6 contains SiH4 (silane),

the gas (PP% PE L BLISes ] 5 o gERrithe ylustt ERMOVICE msany 2 comntingsfaom.
deconposition of SiH4 at a mddle portion of the gas supply pipe 6 heated
to 400.500@e.DismyObedefosiy exther thesinoetiopen pheryt afm Fp%rga&uiéiuppl y
pipe 6 is blown into the exhaust gas deconposi ng chamber
hm:tlatmnl The tower main body 3 is provided with a nozzle 11
inserted through, the peripheral'-wall.thereof la‘t a location
adJacent the ceiling port:on lb for Jettlng oxygen (or a;r) 1nto the
exhaust gas decomposmg chamber la to facilitate the thermal
decomp031t10n of the exhaust gas (F).

Brief descripfion' is '_made of the opera‘tion of the
embodiment shown in Figs. 9 and 10 while a\..'oiding repetition of
description. " Exhaust gas ‘(‘F) _ discharge’dl from the
semlconductor devxce manufacturlng equnpment passes through
the front scrubber 30 and the scrubbed gas feed pipe 34 and is
introduced into the exhaust gas ‘decomposmg chamber 1a. In
the mid.dle of this passage t'heexha.ust gas (F) eontacts and cools
'the insulati.ng member 9 and is then sufficiently preheated by
the ambient temperature during its ascent within the gas supply
pipe 6 Asmall amount of dust (G) remaining in the exhaust gas
(F), which the front scrubber 30 has failed to remoee, adheres to

the inner periphery of the gas supply pipe 6.

When the exhaust gas (F) heated during its ascent within



la by the pressure of the inert gas (1) intermttently jetted upwardly
from | eading open end (2r) of the second dust renoving neans 2b di sposed

in the lower portion of the gas supply pipe 6. As a result, the large
gquantity of dust (G is introduced into the exhaust gas decorrp03| ng
chanber | a and deposits on the ceiling rtlon | b thereof. Since the top

portion of 6_1S.he ture as
to cause th e erm%ﬁgc%n‘g%%ef?gﬁab?sﬁﬁg E%’)JI‘HW?? tah g%g) I‘eﬂ%@ WELEst
gas (F), if cont ai ning C2F6 as exhaust gas di scharged fromthe cl eaning
process, car3dfretPARdiyy afedHat dipogerinhy r g briee feemof eoryyeos téo nai r )
I ntroduced into the atnosphere present adjacent the ceiling portion |b

when it cohtdd s athe et lng pedgéoposf itdie qfad e gp BEtyipe Beatarted agd the
hi gh tenperature atnosphere held at a sufficiently hi gh tenperature in the

vicinity ofogteoe%®.| i masDYSE) &@bog?ﬂ?@'otneghgnuhlﬂ&? ?e errOBE 1, @1 FQSI S

renoved by first dust renoving neans 2a fitted I'ng portfon I|b.
ns 2a

S f gl tted t.he f t t
oeihg ¢Vl Bibsd8ssWlost £11E% O TG, L 315 8555 of SUTMS Bo alphir
wal | is peirt allhgetted fromthe |l ower open end 2i 35 toward the top

portion of & t PEESREELePf7thfd inkati BAa6r (Rhlintqrmittentdw dbttedst
(G deposited thereon, while the rest of the inert gas (I) is jetted along

the ceili r\'g’vpérﬂllnrfrlom tleadiog opendesd (ArQ)ofithess edhn and i be regid v igg
portion Ib. Dust (G falls within the exhaust gas deconposing |
means "b‘ disposed in the lower portion of the gas supply pipe 6.
_As a result, the l‘arge q’uantify of dust (G)_is‘introduce‘d info the
exhauet g‘a.s decomposing chemb_er l.a end depositsuon the ceiling
po_rtion' 1b thereof.

Since the top‘portion of the gas supply pi.p‘e 6 is heated to
such a hlgh temperature.as to cause the thermal decomposnlon of-
the exhaust gas (F), the ‘exhaust gas _(F), if containing C,Fg as
exhaust gas dlscharged from the cleaning process, can effectlvely
‘be decomposed in the presence of oxygen (or air) introduced into
the atmosphere presenf adJace_nt the ceiling pertlon 1b when it
contacts the leading edge portion of the ele‘ctric heat.er. T and the
high-temperature atmosphere held at - a sufficiently h.igh
temperature in the vicinity of the ceirling. |

Dust (G) depositeel on the ceiling.portion 1b is removed by
first dust removing means 2a fitted to the ceiling portion 1b.
Specifically, inert gas (I) jetted from the first dust removing

means 2a having the lower open end 2i and the perforations 2i of

the _peripheral wall is partially jetted from the lower open end 2i



chanber

|l a toward the bottom nenber 4 together with deconposed exhaust gas
M Such dust (G deposits on a lower portion of the inner wall |lc. The

dust (G deposited on this portion is renoved by third dust renovi ng neans

2c. Specifically,
menber 4 and having the open end 2h or

. the d
of the decormaddat BeiraRipofRed of ¥ FIT eI B be B AR kBRI afr Tl

ted toward the ceiling

the third dust rennvégg nmeans 2c fitted to the bottom

flow

~turn bl ows_off %¥H§ &G% dep osnted on the | ower portion of the inner wall

| ¢ effect|$%l

gas feed pipe 35 extending fromthe bottom nenber 4 to the subsequent

uettogeshdr iwi Jtelt t ld cookopoes ¢t eexdidiis g wast ibin Thet @bhaussd ffdast(F)
thus introduced into the scrubber 40 is scrubbed and cooled wth a

scr ubber

chem cal |{@uidd pdsGheaso AN 1A kalilings lpioddisln peidic liquid or

wat er and

tdl(ﬁo (GPhderwsdhpd ofrereored hikootfle rret axkskgosed

then emtted to the outside atnosphere by neans of . the exhaust fan. Fig.

13 is a graph sl]gwls@g (t(ge fé’ﬁtr_s (§; Eﬁ gn the—2F6 "H{Sg at%;*/gg agféectgofsﬁt]gge

dust renovi ng nmeans 2, Whi
r ITDVI ans 2 36 |s |ntermttently actuated in the case of

t he dust
Fig. 14,

shows

f tauerd b t BPhteBe B@mber gds treathpy twikh

is

snmal | and does not increase, and there is no drop in the SiH4 and CZFB
renovi ng ecfa‘q@h@n@ydaﬁuhamsttheabne(é?t)er Sutchu el vesftt €G) 1bOp o siitrs ng achootes of
t he sem conductor devi ce manufacturing equi prent

portion of the inner wall 1¢. The dust (G) deposnted on this
porticn_ is . removed by third dust removing ‘means 2c.

Specifically, the third dust removing means 2c fitted to the

bottom member 4 and héving the open end 2h oriented toward the
ceiling intermiAttently‘ jets inert gas (I) toward the ceiling

against the dow‘\n-flow of the decoAmposed exhaust gas (F) to bring

about a whirlpool, which ih turn blows off dust (G)"-deposited on

the lower portion of the inner wall le¢ effectively, The dust (G)

thus blown off is fed through the decomposed gas feed pipe 35

extending from the bottom member 4 to the subsequent scrubber

"40 together with dec'omposed exhaust gas (F). The exhaust gas

(F) thus introduced into the scrubber 40 is scrubbed and cooled
with a chemical ligquid such as an ;alka-l'ine liquid, acidic liquid or
water and then emitted to the outside atmosphere by means of
the exhaust fan.

Fig. 13 is a graph showing the dust (SiH, and C,Fy)
removing effect of the dust removing means 2, while Fig. 14

shows a comparative example. Since the dust removing means 2



have been conpl eted. Thus, the maintenance interval of the exhaust gas
treat nent equi pnment (A) can be considerably prolonged. In the case of the
conparative exanple, in contrast, gradual deposition of dust (G in the
exhaust gas treating tower 1 narrows the internal space of the tower 1,
with the result that the pressure diff86ence between the inlet and outl et
of the tower | gradually rises. The SiH4 renoving efficiency begins

| owering bt 1pferaothe nahniatg uateld infth e ssamodoRdgictlor, tkevitRount of
manuf act uri ng equi pnrent "and rapidly |lowers at about the 42"d or 43rd

running cydhet (Gkemitiein tthe CiftadempdNgrebliskenisWerr Qpiglé’mlza‘?Y‘qxfdat
about the 43rd running cycle. Simlarly, the heater output steeply |lowers

at about 4 r [ e. , i t. e arative mpl e, th
sem conduc‘?%?s dgg?c{g%%yaa%uef’ag;ﬁt?ﬁﬁﬁger}% trllg %geggggglﬂe teor?%@ ﬁé?%r@fhe
40" h running cycle af. the lategt, so that the exhaust gas treatnent

equi prent TOP°VHBECH &F%??’Oea%aa‘rﬁ)lté‘q e@it&isgéﬁﬁluéda?b?r Abhmiunnimhe
mai nt enance of the exhaust gas treating tower 1 is performed in the

fol | owi ng G¥edgér ofThE et rambt omduohposidervose ofamubacteriges éFhipmdie
exhaust gas treating tower | is caused 37 by the electric heater 7. A

tenperat urkeaes bhegh asmlgl@dbdor THHerhieS MRELSSAAN ceOintBEvENCs B e
deconposition as descri bed above. In addition, the exhaust gas (F) to be

thermal |y o xd8£08P0%84 i 6 0%1tVes g1 i,vecand highly toxic.. Thus, the
electric haarer 7 Fe used amaer veer%/& X tcigon?\shtxhaf Ypiderably B

prolonged.‘

In the case of the comparative éxémple, in .con'trast,
Vgr.adual déposition of dust (G) iﬁ'the exhaust gés.f_reating tower
1 narrows the internal space of the tower 1, with t.k;e result that
the pressure differen_ceriaetween the inlet énd oufiet of fhe tower
I gradually rises. The SiH, rem-ovin'g efficiency Béginé l.oweringr
at the 40'" running cycle of the semiconducto‘r .device
manufacturing equipment and rapidly lowers at about the 424 or
43"1__ run‘ning. cycle. Likewisé, tAhe C,Fs removing éffigiencﬁf :
rapidly _low.ers at about the ¢13"d running cycle‘. Sim'ilarly, the-
heater output steeply lowers at about 43¢ ruﬁning cycle. Thus,
with the comparative example, the sem_icondﬁctor device
manufacturing line needs to be stopped before the 40'* running
cycle at the latest so that the exhaust gas treatment equipment
of the comparative example is disassembled for cleaning.

The maintenance of the exhaust gas treating tower 1 is
performed in the following manner. The thermal decomposition

of exhaust gas (F) in the exhaust gas treating tower 1 is caused



ordinary electric heater conprising a netal resistor cannot wthstand. For
this reason, the electric heater 7 enploys a ceramc resistor forned

mai nly of silicon carbide. Since even such an electric heater gradually
deteriorates or damages and since internal structural conponents 45 such
as. the lining nenber 3a and gas suppl@ pi pe 6 also danage, it is

necessary f t.neyl r.nal rust ural onents 45 t.o he dr t of the
exhaust gasb(}{ rtéle?t i%rllgpgtﬁv?e?‘efsc%ér?bdi%a %l;!/'rygeor ethuarte tAfe hellggttarﬁ il%%(g‘g't & 7 or
gas supplyhpi Re 6.is replaced with a newone or the |Ilining menber 3a is
rei nf or ced "08 MPEphT rRLE 992 e P brif hd hatama ed sremavsd tiemea pidrecrihe dui r es
connected to the exhaust gas treating tower 1 are detached therefromto
make the téRevel frbe, adbiniohe tbwerexthasstotgalsed(Fabaut BhetEuprodlly
shafts 28 as shown in Fig. 11 so as to allow the bottom portion of the

tover | todbeodipade dUk O%pldeiveabédLiodle aRW HiRRIVOVSE L is[‘ﬂﬁé(,eg?ie.n a
r'lis

slanted or horizontally lard state. The exhaust gas“treating towe

fixed by apye B3RSy - any. part | limtation. In this enbodi nent,
the exhaust gas trgg%?{;g;tlosmgrse%aiusx{%%%ﬁroerrgd Y%’ °F a?r?é‘rfglr“BQrs ?ggép%ﬁni_ ng
t hrough t he restle-gzo SO gs to be held in a slanted or 38 horizontally

| ai d st at e?F THE? Bhr BEFCtHife epdiedni (RO REHDEIE R0dnespd Fe6itay ¢nAabEow
the internal structural conponents 45 to be drawn out of the tower main
body 3 froWithétdedt onf por Eﬁéﬁn re heoeoft ha\hele ctedeshanyeopdr atm phsysugh as
to replace the electric heater 7 or the gas supply pipe 6 with a new one
and to ceramic resistor formed mainly of silicon carbide. Since even
such an elle'ctric heater gradual]y deteriorates or daméges and
' since internal si-:ructural' com-ponénts‘ 45 such as. the linin'g
member 3a-'and gas supply pipe 6 also darhage., it is necessary for
‘the internal structural compbnents. 45 to be drawn out rof the
exhaust‘ gas treating tower 1 periodically so that-tAhe electric
heate.r 7 or gas supply pipe 6 is replaced with a new one or the
iining member 3a is réinforf:ed or repaired. . | |
In-»performing such maintenance, the pipes and wires
" connected to the exhaust ga.s‘ treating tower 1 are detached
therefrom fo make the tower 1 free, then the tower 1 is rotatred
about the sﬁpport shafts 28 as shown in Fig. 11 so as to-alIow the
bottom portion of the tower lto be drawn out of the cabinet 2>7,
and the tower 1 is fixed in a slanted or horizontally laid state.
The exhaust gas treating tower 1 is fixed by .any means without.
any particular limitation. In this lembodiment, the exhaust gas

treating tower 1 is anchored to an anchor bar 25 spanning

thr_ough the trestle 120 so as to be held in a slanted or



reinforce or repair the lining nenber 3a have been conpleted, the internal
Structural . conponents 45 are secured to the bottom portion of the tower
mai n body 3 again by nmeans of the fastening nenbers 10a. Thereafter, the
anchor bar 25 is renoved to cause the exhaust gas treating tower 1 to
‘rotate to resune its upright position, 38nd the tower 1 is secured to the

{rest] e 1 f0d UY 1404 SES1E" o1 RB-0L(AANTERLI A @l ke P RES NGl 1S

to the tower a series of ‘malntenarce operatlon are c

Fig. 12 |Ial us%rat es not h?L‘h m}QFe m?nt o; t he susp EHSI on structure where
the electri’® %%f%? Yt el BFEEP Ry STEURMREAISP R PERaHe #opt b et he
tower mai n body 3. V\hen this enbodinment is subjected to mai ntenance, the

i nternal SttamByEat ofokpentaws rasn ahe| bddog 3t Heoat ethe i bobeamenp o# tabhached

to the top of the tower main body 3 is drawn out of or insert into the

tower naithelredy. 3. Whethise csdosh yreaperh by Bppaeh Shafis 28p1960] eRbI NG
fromopposite sides of a lower portion (or an upper portion) of t he j acket

3a of 1he o OuRFidTRed tBUY G 2hS gggpﬂngﬁaiy b&gf&gam@gtsaﬁ,g [obuRdLgn the,

trestle 28 so as to allowthe to
1.is su ectedto i ntenance, the tower 1

t he exhau s treatln t.0

islaida u s°lfp|58%ta‘§m§$?shé‘gn§o ERfen B ¢ V‘E)O}P??Bnc%PHlﬁéeﬂQV\/er
mai n body 3 corres out of the cabinet 27. Then, the exhaust gas treating
tower 1 i&h anldhfcﬂrédal ﬁér‘aﬁ&hbﬁlt?d’rmﬂgnsp\etﬁn%ﬁgatmrsawgtremqeotiriee;tblodztz&for

exanpl e so.
portion of the tower main body 3 again by means of the fastening

merpbers 10a.

-Théreafter, the anchor bar 25 is removed-' to cau-se the
exhaust gas treating towér 1 to rot.ate' to résum‘é its upright
pqsitioﬁ, and the tbwer !l is secured to the tre.stl.-e.‘l_zo,' followed
by réstorafiroh of connection of the pipes and véix;es tio the towerl 1.
Thus, a series df‘mlaintenance opérétions are completed.

Fig. 12 ill.ustr'ates another.embodimen't of the suspension
structure where the | electric‘ heater 7 exténds vertically
dow;lward]y from the top of the‘towe'f main body 3.. When this
embodi'ment is subjected to maintenarntr:e, the internal structural
components 45 including the electfic heater 7 attached to the top
of the tower main body 3 is drawn out of or insert into Ithe tower
main body 3. In this émbodiment, the éupport shafts 28
projecting from opposite sides of a lower portion (or aﬁ upp.er
portion) of the .jacket 3a of the tower main body 3 are supported
by bearings 29 formed on the trestle 28 so as to allow the tower

main body 3 to stand or lie.



as to be held as slanted or laid horizontally. In a manner simlar to the
foregoing, the internal structural conponents 45 including the electric
heater 7 are drawn out of the tower main body 3 for necessary mai ntenance
operations to be perforned and then fitied again to the tower nmain body 3.
- According to the present invention, the ¥ ectric feeding section of the

el ectric heater syamdi rmeuwmasirgmet%ﬁ QAo r d§CQ .9&5}9{‘ &hggroer
1 on %e

is located in the bottom nmenber fitted to the bottom porti

exhaust ga | h er. Since. the,bgtto nber is held at the
Conest t ompabLEREA R e Eap el s b T "RR T oe s S Lo Ra Fs) B8 1 y
| ow terrperathure even when the tenperature of an upper part (ceiling)

Wit hin t he thadwehe i BRFdjoBee bride RoFET WhaiBblyo dMes et ewtersi oufteedti
section can be prevented fromshort-circuiting. Further, since the gas

suppl y pi peaboneal2dwi rithé nyvhempehatuisteg 8% hawsitigasté @ e rPASS hhRMetrAGough
extends through the bottom nenber, heat exchange occurs between the bottom

menber and¢bhen gRSr AP LY sBEB%i%@dzhilﬁﬁglrhdiéHgl resttht%hgéhfo%x%&?ié

preheated while the bottom menmber is cooled. Thus, electric Teée Png
Since the 8xnEes PG S ber AIBAEY U 1RGY (o eedinalii oy W0 fe Wasnegppl y
pi pe by the vertically extending electric ‘heater, there i's no need to
i npose” an BKBALAT & _T%&Qﬁ%’ﬁS’t%é‘g-eﬂé%tirnit@rlﬂéét stryupenesl anmponzintg 45heat
| oss, while at the sane tine, the l'ifetinme of the electric heater can be
prol onged including the electriq heater 'i'lare drav?rn out qf t_:he tower main
body 3 for neﬁessary maintenance operations_ to be performed and
then fitted again to the towei‘ main body 3. | |
Acco‘rd_ir;g to the rpre's'ent invention, f.he electric feeding
section o'f-t.he electric‘heater standing u_prighf in the exhaust gas
d-ecom_posit‘ionlchan‘lber ils chate‘d in the’b-ottom membe;_fitted to
‘the bottom portion of the exhaust gas -trez-lting'_cham.ber. Since
the bottom member is held at the lowgs_t; temperature, the
e_le_crtric feeding .section.is' képt at a r'elatively_ low teﬁn#erature
even when the -tempera.ture of an uppér part. (céiling) wirthi_n tﬁé
tower main bodly_ becomes high, -whérel;y the electric feeding
| section can be prevented fr_'om' short-circuiting. Further, since
the gas suﬁply .pipe for allowing low-t'emrperature exhaust gas tol
pass therethrough extends through the bottom member, heat
exchange occurs bet\#een the bottom member and the gas supply
pipe and, accordingly, the exhaust gas is preheated while the

bottom member is cooled. Thus, the electric feeding section can

be prevented from short-circuiting further assuredly.



significantly. If the exhaust gas treating tower is provided with a

cooling section, the tower not only exhibits the foregoing cooling effect
but al so enjoys an advantage of effectively cooling the bottom nenber by
means of the cooling. section, thereby. effectively preventing dielectric
‘breakdown at the electric feeding secti4$h. Since a plurality of electric.

heater, units are. interconnected through the .energizing.bridge nenber
defining fitti n§‘ﬁ‘8 et He SXHANESCEAR 1 owRiF AR 4] oOiti Bohdde AACEDY o
form the electric heater, the electric heater can be tailored in size to
the exhaustVijadngbBBnBasi wepehunbite Hid thenvertic vy e xdemddmigente f oricuse.
The exhaust gas treating tower is further provided with dust renoving

means havi hgaderopgneng or immt sdetiovar dmapoghusin depesks e prydd WehhikRet he

exhaust gas deconposi ng chanber of the tower main-body for intermttently
jetting anelmﬁicg@@atw&ae&bsgefmaw&tizga@ ymmpé%agwm@m\e{ t%mg,;a’ st
I Tf I'ne and 11 ght dust |ike

renmoving nmeans makes it possible to blow o very

fluff and ve_ it firom.t t qwer, thereby preventing depositiop 41 . of
dust withi %1 8 %l&\%erl.l?%ﬂ?g;g 'ogmﬁglepo%%%lréctck‘e&t@\fen appee in%P‘?ﬁ edpace
of the tower fron1na¥romdng due to deposition of dust and, hence, the

function of &ML IEBRELY i s not inpaired over a long tine, thus prol onging
t he mai ntenance interval significantly as conpared with the naintenance
i nt erval - If the exhaust gas treating tower is provided with a

‘co.oling section, the-tqwer‘not only exhibits the forggoing cooling
effect but also enjoys an adyantagé’ of effectivelf coéliﬂg the
bottom mgmﬁer by means of the cooling ‘sec'tion, therei)yv
effectively" préventing‘ dielectljic breakdown at-‘ the electric
fee-dinrg section. | -

. Sincé'_ a ‘plurality of electric  heater wunits are
inte’rc-onnectéd throughl the energizing brridge member defining
fitting holes in clearance fit with the electric hea't units to form
the elec;ric hga.a'ter. the electric fleater cén be tailored in size to
the exhaust gas decomposing chamber and heﬁce 18 very
convenient for use.

.The ekhaust gas treating tower is further provided with
dust _removing means having an opening oriented toward a
dust-deposited- part within the exhaust gas decomﬁosing chamber
of the tower main body for intermittently jetting an inert gas
into the exhaust gas decomposing chamber. The dust reonving
means makes it possible to blow off very fine and light dust like

fluff and remove it from the tower, thereby preventing deposition



required of the prior art equipnent. Further, since the exhaust gas
treatin.g tower is rotatably supported in the cabinet, it can be laid
horizontally or slanted when subjected to its maintenance. Thus, the
bottomor top portion of the exhaust ggq treating tower can be drawn out
of the <cabinet with the tower being fixed in a slanted or horizontally

| ai d st at eoffthdmahby wdk hoii 8e Nneg@esAr YT FRENLRNANCEH0 9PEE B 1tQND rleQre € the
performed with the tower in this state. Thus, the present invention solves

at atime ¢ I | gl pri i _syuch as .operations at a
hi gh pl acel,iﬁtg ﬁgﬁggﬁ%geeg’?eg%ﬁé’gtn&r it matroing HC £ delbiasTi oot
renoval or in%ertio of an_jnternal st{ugtural conponent fromthe bottom
of the exh8dst BRY henchi hRe fARAtiaNeot hentaT ehtie BPSiWyPRAT ¢ hed tabanet
or the conplicated structure of the cabinet for acconmobdating the tower.
Wi | e onl yleegt aitdmpr.esethity prafodpngdnenbddiarentsahté hancpr esiertter val

I nventi on have been described in detail, as will be apparent for those
skilled insigwifichntter tad n cohapaesdand it Bodik b CahiaGRs e Win &8 NBAR riva ]
enbodi ments without departing fromthe spirit and scope of the present

invention as,defd P& bye %llotsrlhﬁa‘f %2?'“8}%5'9?9' ainms. 43 \Wat ihZafla?i lrjrﬁ:jt iss:

1. An electric heater co urality of electric
each havi hg el ecﬁ’ﬁirgh];?,egmgest Cet ie?c Sauastt‘ ‘gggotsrietaeting' tdwer is rotatably
‘supp‘or‘t'ed in. the cabinet;‘ it can bé laid horizontallyhor slanted
when subjected to its méintenance. Thus_, the bottom of top
port_io_h of.the exhgust gars‘treating tower can b.e. drawn out of the
cabir-let'wi;‘;h the 't‘ower being fixed in a slanted or horizontally
laid staté'thereby allowing necesséry maintenance opefétiuns to
rbe perforn;_ed with t-hel tower in this sfate. Thus, the present
invention solvAes at a time t}ie problems essential to _the'pri'oxf. art
such as.operations at a; high place, the ceiling of a clean rloom too
-loﬁ, and very difficrult r.emoval or insertio.n of an internal
structural component fr_om the_ bottom of, th.e exhaust gaé
treating tower due to intricate piping‘in the cabinet or the
complicated structqte of the cabinet for accommodating the

tower. |

W‘hile only certain presently preferred embodiments of the
present invention have been described in detail, as will be
apparent for those skilled in the art, certain changes and

modifications may be made in embodiments without departing

from the spirit and scepe of the present invention as defined by



ends thereof and a heat generating section extending between the electric
feedi ng sections; and an energi zing bridge 'nenber fornmed of a sane
material as the electric feeding sections and spanning across adjacent

el ectric feeding sections |ocated on one_ side, wherein: the energizing
bri dge' nenber defines fitting holes eafB in clearance fit with each of

t he adj acent %Iﬁftric Egeding sections of the. electric.heater.units
‘associ at ed'WitPh YhEP&fed®¥ ng bri dge  nember; and the energizing bridge
menber. and the adjacent electric feeding sections are bonded to"each
other with an inorganic adhesive formed fromthe sane material as the
electric feeding sections and filling a clearance defined between each of
the fitting holes and the electric feeding section fitted therein.



43
What is claimed is:

1.‘ An eletz.tfic heater com,prising: a plurality of electric
heater unzts each having eleqtrlc feeding sections at opposu:e
ends thereof.and é heat generating sectlon extendxng betweeﬁ.
| the electrw feedlng sectlons, .and ‘an energizing brldge member'
E formed of a same material elzs the electnc feedlng sections and_
'spanmng _across adjacent ele'c.t‘nc fee_dlng sections located on one -
>s_ide,‘_ wherein: | |

the enérgizi'ng~bxfid'ge-_mémb¢r defines fitting hble‘s__. eac.h'in‘
' cleaArancé"fit.'wifh éach of the adjacent elect_.r_ic fee'd‘ing sections
of the. electric heater units’ associatg_d'with thé e.neréiiing bridge-
‘member; and | |

‘the e.nei'gizin'g bridge member.'and the adjacent electri-c~
»feerdl‘ng sectmns are bonded to "each other w1th an 1ﬁorgan1c
-adheswe formed from the lsame matenal as the electrlc feedlng
sectlons a.n‘d fil'ling ‘a clearance defin‘ed bétween each of the

fitting—holes”and the electric feeding séc'tioﬁ'fitted'therein.



