1 . SPECI FI CATI ON VALVE UNI T AND HEAT TREATMENT SYSTEM 5 TECHNI CAL FI ELD
The present invention relates to a heat treatnent system and nore
particularly to a valve unit suitably used in an exhaust system of the
heat treatnment system and a heat treatment systemincluding the valve
unit. 10 BACKGROUNG ART I n manufacturing of a sem conductor device, a heat
treatnment systemis used for performng a heat treatnent such as a CVD
(Chenical Vapor Deposition) treat mehPE(IFACHAIHEENs 15 object such as a

sem conductor wafer. The heat treatnment systemincludes a heat treatnent
furnace for containing wafers therein as supply system for supplying a
gas such as a processVddyk M%ITM%dﬁﬁggﬁ%%&gMTrﬁ%§T%d an exhaust
system for sucking the interior of the heat treatnent furnace to 20 create
an atnosphere of a reduced pressure. In evacuating the heat treatnent
furnace, & so-called slow vacuum hgGHNIWBAERFEREDdi scharge rate is kept

low is carried out '@He ;?Héseé}{ﬂ w@ﬁlguw ﬁ@ie&%%gf?o d He%‘c%éa%&éﬁ@‘é%ﬁem

raisi ng partlcles aust system con ured”as” shown
in Fig. 6. desn@mapartlsykarémtmau visluaiemnis qmjipebMUSfedalrpmueueﬁMSrted
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(main open cﬁ 0S€ va a formof an ang e val ve, Mai N pressure
control val ve;\,(stelmsllnmmqlmmthef‘@am@ﬂJmtbutterfIy val ve, and a vacuum
punp (noi shown), which are sequentially arranged. 30 Bypass pipes 60, each
havi ng a gmall di anmeter such as about 1/4 inches, are connected to the

pi pe 13 to bypass the mai n val ve RACK'G%OM/N&‘G&RT i pes 60 are provided with

a first auxiliary ng"A vaI vea%lrb l‘j@éd’;e @ éartgeﬂea'%

parallel wth each o her e ow con | s ar ranged
in series w ttlﬂeahment system is used for performmg a heat treatment such

as a CVD (Chemical Vapor Deposition) treatment to a process
15 object such as a semiconductor wafer. The heat treatment

system includes a heat treatment furnace for containing wafers

therein, a gas supply system for supplying a gas such as a

process gas into the heat treatment furnace, and an exhaust

system for sucking the interior of the heat treatment furnace to
20 create an atmosphere of a reduced pressure.

In evacuating the heat treatment furnace, a so-called slow
vacuuming in which the discharge rate is kept low is carried out at
an early vacuuming stage, in order to prevent raising particles. To
this end, the exhaust system is configured as shown in Fig. 6. The

25 exhaust system 12 includes a pipe 13 of a predetermined diameter
of, e.g., 3 inches. The pipe 13 is provided with a main valve (main
open-close valve) 18 in a form of an angle valve, a main pressure
control valve (not shown) in a form of a butterfly valve, and a
vacuum pump (not shown), which are sequentially arranged.

30 Bypass pipes 60, each having a small diameter such as about 1/4
inches, are connected to the pipe 13 to bypass the main valve 18.
The bypass pipes 60 are provided with a first auxiliary valve 61 and
a second auxiliary valve 62 arranged in parallel with each other. A
needle valve 63 for flow control is arranged in series with the

35 second auxiliary valve 62 on one bypass pipe 60.

In order to reduce the pressure in the furnace from the



35. second auxiliary valve 62 on one bypass pipe 60. In order to reduce the
pressure in the furnace fromthe 2 atnospheric pressure to a predeterm ned
process pressure, at first, the main valve 18 and the first auxiliary
valve 61 are closed while the second auxibiary valve 62 is opened, so as
to carry out a slow vacuumng at a mnute flow rate regulated by the
needl e valve 63. 5 Thereafter, the first auxiliary valve and the main val ve
are sequenti 8EMogPeida preratradger RGdetesmined dvoaass PIRSsALS, gt first,
evacuat ed unt thet heiRMESSE ¢t e i qﬂFg r I wWHipeess
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the present inVention'is to”sim y a prpe arrangefment in an exRaus
system of a haseubdethenpipesiisSt emcamplisited sudrich irgob#tisnprainteoapaet of

valve unit. |, Qe Er‘éa?ﬁ%r‘?ﬁ’gyé@n?bove obj ects, the present

15 Further, in order for the main valve 18 to be fixed in place,
the pipe 13 must be fixed on a housing 14 of the heat treatment
system via a bracket 70 at a position upstream or downstream of
the main valve 18. Thus, the arrangement around the pipe 13 is
more complicated. In a case where the pipe 13 is a heated pipe,

20 heat is drawn from the pipe through the bracket 70, and thus
reaction by-products are likely to be generated in the pipe 13.

SUMMARY OF THE INVENTION

The present invention is made in view of the above
25 problems, and therefore an object of the present invention is to
provide a simple, compact valve unit by integrating an auxiliary
valve and bypass passages with a main valve. Another object
of the present invention is to simplify a pipe arrangement in an
exhaust system of a heat treatment system, by using such a

30 simple, compact valve unit.

In order to achieve the above objects, the present
invention provides a heat treatment system comprising: a heat
treatment furnace; an exhaust pipe connected to the heat
treatment furnace to discharge an atmosphere in the heat

35 treatment furnace; and a main valve mounted on the exhaust
pipe, the main valve having a valve casing in which an inlet port,



I nvention provides a heat treatnent system conprising: a heat treatnent
furnace; an exhaust pipe connected to the heat treatnent furnace to

di scharge an at nosphere in the heat 35 treatnment furnace; and a nmain val ve
mount ed on the exhaust pipe, the main valye having a valve casing in which
an inlet port, 3 an outlet port and a main passage connecting the inlet
port and the outlet port are fornmed, and al so having a val ve el enent
arranged in tR8 QHLEL RaLl AGTG 8 BPRIN RAGSEYEs 60NRECHH % theabledenoithendi n:
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Accordi ng to thedestdwepssipagsade aneésesecondeaukdiary Madve adaptaitded a
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and a main pasSage connectin I nlel an je outlet port are
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i ncludes: a I'Ts ypass '‘pasSage arrange he “val ve casing and adapt ed
to connect th@a$iildbt port and the outlet port while bypassing the

In a preferred embodiment, the second auxiliary valve

15 has flow-adjustability.

In a preferred embodiment, the valve casing of the main
valve is provided with a fixing member, and the main valve is
fixed to a housing of said heat treatment system via the fixing
member.

20 According to a second aspect of the present invention,
there is provided a valve unit including a valve casing in which
an inlet port, an outlet port and a main passage connecting the
inlet port and the outlet port are formed, and also including a
valve element arranged in the valve casing to open and close

25 the main passage, wherein said valve unit further includes: a
first bypass passage arranged in the valve casing and adapted
to connect the inlet port and the outlet port while bypassing the
valve element; a second bypass passage arranged in the valve
casing in parallel with the first bypass passage and adapted to

30 connect the inlet port and the outlet port while bypassing the
valve element; a first auxiliary valve adapted to open and close
the first bypass passage; and a second auxiliary valve adapted
to open and close the second bypass passage.

Further features and advantages of the present invention

35 will be more fully apparent from the following detailed
description with accompanying drawings.



val ve el enent; a second bypass passage arranged in the valve casing in
parallel with the first bypass passage and adapted to 30 connect the inlet
port and the outlet port while bypassing the valve elenent; a first
auxiliary valve adapted to open and close gthe first bypass passage; and a
second auxiliary valve adapted to open and cl ose the second bypass
passage. Further features and advantages of the present invention 35 wll
be nore fully apparent fromthe followi ng detailed description with

acconpanyi ng. drawi ngs. 4pRERFERESRSCRPPTOSNGIFTTHE RRAWNES i 0. 1

schematically shows _the structure of a heat treatnent systemin one
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t aken al ong Ij:rga_ 1)/—IV in Fig. 3; Fig. 5 shows an arrangenent of conponent
parts around the main val ve, where (a) shows a side view and (b) shows a

pl an view, and Fig. F&-sRois dafcativentiasvaseativasdeview of ecorpotipal pas
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treatnment furnace 1 is a
plan view; and

Fig. 6 shows a conventional arrangement of component
15 parts around the main valve, where (a) shows a side view and
(b) shows a plan view.

DESCRIPTION OF THE PREFERRED EMBODIMENT
An embodiment of the present invention will be described
20  with reference to the accompanying drawings.

In Fig. 1 schematically showing the structure of a heat
treatment system, the reference numeral 1 depicts a heat
treatment furnace, which contains semiconductor wafers W and
performs a heat treatment such as a CVD process. In the

25 illustrated embodiment, the heat treatment furnace 1 is a
batch-type vertical furnace. The heat treatment furnace 1
includes a processing vessel (reaction tube) 2 made of quartz,
and a cylindrical heater 3 surrounding the processing vessel 2.

Although the illustrated processing vessel 2 has a

30 double-tube structure having an inner tube 2a and an outer
tube 2b, the processing vessel may have a single-tube structure.
A lower end of the processing vessel 2 is opened. A cylindrical
manifold 6 is connected to the lower end of the processing
vessel 2 in an air-tight fashion. The manifold 6 is provided with

35 a gas inlet part 4 for receiving a gas such as a process gas into
the processing vessel 2, and an exhaust part 5 for discharging



batch-type vertical furnace. The heat treatnent furnace 1 includes a
processi ng vessel (reaction tube) 2 made of quartz, and a cylindrical
heater 3 surrounding the processing vessel 2. Although the illustrated
processing vessel 2 has a 30 double-tube gtructure having an inner tube 2a
and an outer tube 2b, the processing vessel may have a single-tube
structure. A lower end of the processing vessel 2 is opened. A cylindrical
mani fol d 6 i s@BoALBIFIELE tinethoveroeersiong viesspl ctes& hgweresnd of the an
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15 in an exhaust system 12 is connected to the exhaust part 5. As
shown in Fig. 5, the heat treatment furnace 1 is placed in a
housing 14 of the heat treatment system. The housing 14 is
provided with a base plate 15 having an opening through which
the processing vessel 2 can be inserted into the housing 14
20 from below the base plate. The manifold 6 is attached to the
base plate 15 via a bracket (not shown). The heater 3 is
disposed on the base plate 15. Provided below the base plate
15 is a loading area serving as a work area for loading and
untoading of the wafer boat 10
25 The pipe 13 of the exhaust system 12 extends from the
interior the housing 14 to the exterior of the same, and is
connected to a vacuum pump 17 arranged at a lower site. The
pipe 13 of the exhaust system 12 is provided with a main valve
18 in a form of an angle valve, a pressure control valve 19 in a
30 form of a butterfly valve, and a trap 20 for capturing
by-products, which are arranged in that order from the
upstream side. The exhaust system 12 is constituted by the
pipe 13, and the main valve 18, the pressure control valve 19,
the pressure reducing pump 17, and the trap 20 arranged on
35 the pipe 13.
Referring to Figs. 2 to 4, the main valve 18 and the



di sposed on the base plate 15. Provided bel ow the base plate 15 is a

| oading area serving as a work area for |oading and unloading of the wafer
boat 10 25 The pipe 13 of the exhaust system 12 extends fromthe interior
the housing 14 to the exterior of the same, and is connected to a vacuum
punp 17 arranged at a |lower site. The pi pg 13 of the exhaust system 12 is
provided with a nmain valve 18 in a formof an angle valve, a pressure
control val veas8oiciatedineahanitnes buill dré | gegatribed.and e tmapn 20ahar 18
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Is formed in %he al ve ngl ngéﬁl to o.nnggt the inlet por;sﬁéz g\?d th@we
outlet port 28 VANGRGAL S@als s55pesadsithéBg MeihPassrdSdssaghyhan n
the nmain val emdih ivalel 88eik dibeedal i alfvenkl@hdrst SFRtigdseatédieon the

val ve se tO 25, _An actagaigr 28 i s disposed on an upper part of the valve
casing 21" Th¥3att r&t¥r<28 vertically noves the valve el enent 26 through a

valve rod 27 so as Am epenadnd X8 asedispo gl on @l IS phe yhltkhe vat&7
I s surrounded _by. a | o 29. .15, Th pper,.end of the 1o 29 i s
connect ed to FRSIRISE a1 MFtIRtOuRY BreHCT YN RlEP She; HENGoITBIRSDY i s
connected to 26h¢huppgh sunzve ebdt BT val we ebeaprin 2hd TR skelthewsn 2t
valve 18, The valve rod 27 is surrounded by a bellows 29.
15 The upper end of the bellows 29 is connected to the valve
casing 21, while the lower end of the bellows 29 is connected to
the upper surface of the valve element 26. The bellows 29
protects the actuator 28 from a corrosive gas.
A first bypass passage 32 and a second bypass passage
20 33, which are separated from each other, are formed in parallel
in the valve casing 21 of the main valve 18. The bypass
passages 32 and 33 comprise holes formed in a wall member of
the valve casing 21. Provided on the side surfaces of the valve
casing 21 are a first auxiliary valve 30 for opening and closing
25 the first bypass passage 32, and a second auxiliary valve 31 for
opening and closing the second bypass passage 33. The first
and second bypass passages 32 and 33 allow a fluid to flow
from the inlet port 22 to the outlet port 23 without passing
through a portion of the main passage 24 between the valve
30 seat 25 and the valve element 26.
As shown in Fig. 3, an intermediate portion of the first
bypass passage 32 is opened to the side surface of the valve
casing 21. A part of the side surface of the valve casing 21
surrounding the openings of the first bypass passage 32 serves
35 as a valve seat 34. The first auxiliary valve 30 includes a valve
casing 36 attached to the side of the valve casing 21, and a



protects the actuator 28 froma corrosive gas. A first bypass passage 32
and a second bypass passage 20 33, which are separated from each ot her,
are formed in parallel in the valve casing 21 of the main valve 18. The
bypass passages 32 and 33 conprise holes fornmed in a wall nmenber of the
val ve casing 21. Provided on the side surfaces of the valve casing 21 are
a first auxiliary valve 30 for opening and closing 25 the first bypass
passage 32, awalve sdeamenfuX? | aaangead vier 3he oralvapeasingg add. clldse nglvke

second bypass_pa e,33. fhe first and ond S 3 33
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portion of tHEavey 8 BeoiEatedtandhedibe Benk By L iPhESE Hidied,
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arranged in the valve casing 36. e valve enen i s biased by.a
ot - shown Sprifie, TeEHEM ifowitrbePie ValVe. STeBRERE 37 Movediaday Gom,
whi ch3t8h_e v?lmﬁegamtsém Bﬂ\)_e%gdain_tse shetf!ﬂaemg héoved vef stlag gé)ingﬁ.\h
pi pe i nc in a pressurized ajr su system.is connected t e
Valve oAl ngien 8 afip it edissU RS0 KO Ao VERe nEr B e
gri ving the Vlaihe/&r?abﬁn@mT%hti B7tbe th%ﬁest)rmn'tm@rﬁ}vamf'zﬁo(iis.@atedtba 34
Irection In Ich  the valve el e nt no)yes, awa rom_ the valve at
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auxiliary valve 30 is eaég%ﬁoa éhe Vflve seat to cl ose theffirs&
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36, the yal vevalve seat 34 to open the first bypass passage 32.
As shown in Fig. 4, an intermediate portion of the second
bypass passage 33 is opened to the side surface of the valve
casing 21. A part of the side surface of the valve casing 21
surrounding the second bypass passage 33 serves as a valve
20 seat 35. The second auxiliary valve 31 includes a valve casing
39 attached to the side part of the valve casing 21, and a valve
element 41 arranged in the valve casing 39. The valve element
41 is biased by a spring 40 in the valve-closing direction (i.e.,
the direction in which the valve element 41 moves to be seated
25 on the valve seat 35). A pipe 42 included in a pressurized air
supply system is connected to the valve casing 39 to supply
compressed air into the valve casing 39 for driving the valve
element 41 in the valve-opening direction (i.e., the direction in
which the valve element 41 moves away from the valve seat 35)
30 against the biasing force of the spring 40. When no
compressed air is supplied into the valve casing 39, the valve
element 41 of the second auxiliary valve 31 is seated on the
valve seat 35 to close the second bypass passage 33. When
compressed air is supplied into the valve casing 39, the valve
35 element 41 of the second auxiliary valve 31 moves away from
the valve seat 35 to open the second bypass passage 33.



el ement 37 of the first auxiliary valve 30 noves away fromthe 15 valve
seat 34 to open the first bypass passage 32. As shown in Fig. 4, an

i ntermedi ate portion of the second bypass passage 33 is opened to the side
surface of the valve casing 21. A part of,the side surface of the valve
casing 21 surrounding the second bypass p%ssage 33 serves as a valve 20
seat 35. The second auxiliary valve 31 includes a valve casing 39 attached
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piston 44 in the val ve-closing direction is enbedded in one side 5 of the
cylinder 45, WK COANRREAS46 for driving the piston 44 in the

val ve- openi ng di r ecAi powdsadjQBBITRP kRIS s provided 8A dfcemd hesrisd § e fof
conpr essed. ai{1E WAE FasItdotd ithh BSeaEnaunienay el Re. prABSSnd
npressed air, | r t pr u ed
air supplty circumference of the flow-adjusting knob 48 is threaded, and is
in thread-engagement with an external thread 49 formed on an
outer circumference of the end portion of the valve casing 39.
The flow-adjusting knob 48 has a sleeve 50 for restricting a
moving range (i.e., an amount of lift of the valve element 41) d
20 of the piston 44. The sleeve 50 is disposed coaxially with the
piston 44. A shaft part 51, which is an end part of the piston,
44 is slidably fitted in the sleeve 50. Thus, the lift amount d of
the valve element 41 <can be varied by rotating the
flow-adjusting knob 48, so that a flow rate of a fluid passing
25 through the second bypass passage 33 can be adjusted.

The second auxiliary valve 31 is different from the first
auxiliary valve 30 in that the former has a flow-adjustability
while the latter provides a constant flow rate. The first
auxiliary valve 30 can be constituted by omitting component

30 parts of the second auxiliary vailve 31 relating to the
flow-adjusting function.

Referring again to Fig. 1, a pressure sensor 52 for
detecting the pressure in the pipe 13 of the exhaust system 12
is disposed on the pipe 13 at a position upstream of the main

35 wvalve 18. A detection signal of the pressure sensor 52 is input
in a controller 53. The controller 53 controls opening and



10 system into the pressure chanber 46. The inlet passage 47 extends

al ong an axis of the piston 44 and opens into the pressure chanber 46. A
fl ow adj usting knob 48 is provided on an end portion of the valve casing
39 of the second auxiliary valve 31. An inher 15 circunference of the

fl ow adj usting knob 48 is threaded, and is in thread-engagenent with an
external thread 49 fornmed on an outer circunference of the end portion of
the val ve casclugifg. opgratidmwehdfhust nmajnknadvé4s 1i8s theslpregsusd tontrol

restricting a Vi range (L.e....an. a n | i f the valv t
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exhaus stem i i sposed, on. the pipe at ,a_position upstre t he
i 35 30 vevalre 18w RHEREIS drinmBRES sichunl S erdivess: s Kl I
a controller 58.isTherree ii0lther fixingoplatel S4operfixahanfixbng cpletien§4 to a
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12 and the hept trealMellnt é\}fjsrt%?%? by attaching a bracket 57 to the
15 housing 14 of the heat treatment system and then fixing the
fixing plate 54 to the bracket 57 by means of a bolt and a nut,
as shown in Fig. 5.

The operation of the heat treatment system will be
described in a case where the pressure in the heat treatment
20 furnace 1 is reduced from an atmospheric pressure to a
predetermined process pressure, If rapid vacuuming (i.e.,
high-discharge-rate vacuuming) is carried out, it is possible that
reaction by-products raises in the processing vessel and the
semiconductor wafers W held by the wafer boat 10 are displaced.
25 Thus, at first, the second auxiliary valve 31 is opened while the
main valve 18 and the first auxiliary valve 30 are closed, and
vacuum pump 17 is driven to start slow-vacuuming at minimal
discharge rate. The discharge rate at this time can be set at a
suitable value by means of the flow-adjusting knob 48. The
30 atmosphere in the heat treatment furnace 1 is discharged
through the exhaust pipe arranged at the exhaust part 5 of the
manifold 6 and the pipe 13 of the exhaust system 12, and

through the second bypass passage 33 of the main valve 18.
After the pressure in the heat treatment furnace 1 is
35 reduced to a first reduced pressure, the first auxiliary valve 30
is opened to evaluate the furnace at an increased discharge rate



The val ve casing 21 of the main valve 18 has a fixing plate 54 through

whi ch the valve casing 21 of the main valve 18 is fixed to the housing 14
of the heat treatnment system The fixing plate 54 is attached to the valve
casing 21 of the main 10 valve 18 by suitable fixing means such as a screw
55. A hole 56 is formed in the fixing plate 54 to fix the fixing plate 54
to a suitable support nenber by a screw connection. For exanple, the main
val ve 18 can theosedutheyfitstxahd setbadnbypiass pasebgelse32hantl BBeatifber
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15 6B, the space-saving effect is readily understood. Since the
second auxiliary valve 31 has flow-adjustability, there is no need to
provide an additional valve such as a needle valve having
flow-adjustability. Accordingly, the structure of the exhaust
system 12 can be further simplified.

20 Since the valve casing 21 of the main valve 18 can be fixed
to the housing 14 of the heat treatment system via the fixing plate
54, it is not necessary to support the pipe 13 at positions upstream
and downstream of the main valve 18 via brackets. Consequently,
the arrangement of the pipe 13 and its surrounding can be further

25 simplified. In addition, in a case where the pipe 13 is a heated
pipe, heat is not drawn from the pipe due to the absence of bracket.

As a result, generation of reaction by-products in the pipe is
suppressed. In this point of view, it is preferable that the fixing
plate 54 is arranged at a position remote from the main passage

30 24 of the valve casing 21. In the illustrated embodiment, the
fixing plate 54 is arranged near the actuator 28 to be spaced apart
from the main passage 24.

Although a preferred embodiment of the present invention
has been described with reference to the drawings, the present

35 invention is not limited thereto, and various modifications are
possible without departing from the scope of the invention. For



the pressure in the heat treatnent furnace 1 is reduced to a second
reduced pressure, the main valve 18 is opened to evacuate the furnace at a
hi gh di scharge rate through the first 5 and second bypass passages 32 and
33 and the main passage 24 of the main vakve 18 until the pressure in the
furnace is reduced to the final target pressure. In the above enbodi nent,
since the passages bypassing the nmain valve 18 are incorporated in the

val ve casi ng exaniplehethelhawti treadhventi$urnaee dsi sohdimided to theoveddcal

ettt the B aPRMATOE Pt g, SBRE SHE il i

resul ting in Bpaceesaviingtadd d¢asy b nt batrite. typppn aodparinay t heespace

Sb in Fig. 5B_.wi . in, Fig. 6 - SaV] effegt. Is
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f1 ow adj udt aba! iICYD t reagnientno avedd rhay ppeviate axidaiioni pndiffusiione sarch
as a needle valv I fl.owadjustability. Accardingl t.he.styucture of
t he exhaust Qg'ggﬂﬁ%%g@gﬁn&e fﬁfbﬁerp'é?(fﬁﬁﬁyf P@@J?&ZO'SSi Hég t‘ﬂg‘”f%f vgéce?si ng
21 of the mai senatuﬁdmﬁt@tamlaéeff,i ieavu hoay heehausglassleudfstrate heat  LCD
treatment systemyia the fixing plate 54, it is not necessary to support
the pipe 13 a%“ﬁ% a&?oﬁ%“LBQﬁ? am and downstream of the main valve 18 via
brackets. Consequently, the arrangenent of the pipe 13 and its surroundi ng
can be further 25 sinplified. In addition, in a case where the pipe 13 is a
heated pipe, heat is not drawn fromthe pipe due to the absence of

bracket. As a result, generation of reaction by-products in the pipe is
suppressed. In this point of view, it is preferable that the fixing plate
54 is arranged at a position renote fromthe nmain passage 30 24 of the
valve casing 21. In the illustrated enbodinent, the fixing plate 54 is
arranged near the actuator 28 to be spaced apart fromthe nmain passage 24.
Al t hough a preferred enbodi mrent of the present invention has been
described with reference to the draw ngs, the present



35 invention is not limted thereto, and various nodifications are possible
w t hout departing fromthe scope of the invention. For 11 exanple, the
heat treatment furnace is not limted to the vertical type, and may be a

| ateral type. Also, the heat treatnent furnace is not limted to the batch
type, and may be a single-wafer-processing type. The heat treatnent is not
limted to 5 a CvD treatnent, and may be an oxidation-, diffusion- or

anneal -treatnent. The process object is not limted to a sem conductor

waf er, and may be a gl ass substrate, an,LCD substrate, and so on. 12
CLAIMS 1. A heat treatnment system in wﬁich a heat treatnent furnace is
installed in a housing, and which includes a main valve, a first auxiliary
val ve and a second auxiliary valve 2i¥®ﬁ ed in parallel on a piping of an
exhaust system of the heat treatnen ace which is plunbed from an

i nside of the housing to an outside of the housing, characterized in that:
two bypass passages are forned in a main body, serving as an outer shel

of the mai'h valA&eabireatentsystoal inevhieh edeaidteatment fuinage isiinetalied int s

outl et si fi Rt AVERY, t t he
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housi ng vig th@@olisighehambadriged 2n tfﬁ!ﬁtvﬂﬁ@%pé%%’ésﬁ%@és WS TRMeACHY fHag to
claim1, characterized in that the second auxiliary valve is conflg%red to

be capabl @%Y: PEYING 2§ 8N AYfUINeE R thesmarh¥aligae! hedheiraiavesipstaamestiéor di ng
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the bypass passages and the second auxiliary valve that opens and closes the
other of the bypass passages are disposed in the main body of the main valve,
and the main body of the main valve is provided with a fixing plate for self-
support, and the main body of the main valve is fixed to the housing via the fixing

plate.

2. The heat treatment system according to claim 1, characterized in that the

second auxiliary valve is configured to be capable of flow rate adjustment.

3. The heat treatment system according to claim 1, characterized in that a
bracket is attached to the housing, and the fixing plate is fixed to the bracket.



