0 2 JAN 2004 SCREW TYPE DRY VACUUM PUMP 5 BACKGROUND OF THE | NVENTI ON
«Field of the Invention: The present invention relates to a scremfthe dry

vacuum punp in which a rotor having a screw thread i s disposed 014

and rotated to discharge a gas fron1the punp. Description of the Related
‘Art: A conventional screwtype dry vacuum punp 10 conprises, for exanple,

two rotors each having a scr
between the two rotors and between a casing and each of the rotors.
two rotors are synchronously rotated in opposite directions, respectively,
to transport a gas along the screw threads on the rotors.
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punps has wi dely been used BHCRERRHNBt PRQTHE gENVENBIAM chanber in a
sem conduct or _fabricati on apparatus, for exanple. |In nany sem conduct or
fabricati ofi1pl8c@iskle Ink ¥Ihduct or wafer such as a silicon wafer is
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m punp, which™a aving a screw thread
A conventional screw-type dry vacuum pump

comprises, for example, two rotors each having a screw thread
thereon, and slight gaps are formed between the two rotors and
between a casing and each of the rotors. The two rotors are
synchronously rotated in opposite directions, respectively, to
transport a gas along the screw threads on the rotors. This
type of pumps has widely been used for exhausting a gas from a
chamber in a semiconductor fabrication apparatus, for example.

In many semiconductor fabrication processes, a
semiconductor wafer such as a silicon wafer is processed with
use of a reactant gas in a semiconductor fabrication
apparatus, such as a chemical vapor deposition (CVD)
apparatus, a dry etching apparatus, or a sputtering apparatus,
in whiqh a vacuum environment is produced. A variety of
processes, such as chemical vapor deposition, are performed in
a chamber of the semiconductor fabrication apparatus. In some
cases, process gases used in these processes contain solid
materials or components that tend to be solidified. A screw-
type dry vacuum pump, in which a rotor having a screw thread

thereon is rotated to +transport a gas, is suitable for
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thereon is rotated to transport a gas, is suitable for 1 0 2 JAN 2004

. exhausting these process gases through the rotation of the rot&rf. ﬁﬁlid
materials that are accumulated in the screw threads and betwedr Mk tor
and the casing are raked out and transported toward the discharge end

"t hrough the gotatlon of 5 the rotor. FIG S cr.oss-sectional view
showi ng a S¥XBRAYERINGndheser REISHS dFPSFic %Q?Fp,t%i ERtPEIBRe Afy kPG 1
dual shaft positive-displacement fluid machinery. Th convent.i onal
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rot at abl e tor .12 havjng a screw thread reon. .The rotor,12 is, housed
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outer cir | al C f {. r r inner e f
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suppor tged by ar?§8£[ng 16 fixed to a fixed nenber 13 on the discharge end.
The main s a?t IS coupled to an external notor (not shown), and hence

the rotor 12 is rotateggg, byjactjuation ofoddedmliynalAr Giced S gﬁg‘;;ﬁp?:ceg
into the punp through an inlet port 17 by the rotation of the rotor 12.

The 20 gaschavbhBNSRAL! 88réQueyse t 8Ly Hachdh GSufipd LW ideohdt 8fbddor
screw thread and then discharged froman outlet port 18. The reactant gas

to be di schahyed SHRAFCONbeE it Sd-dl splRiceieals. GG dimgdhinaRen thethe
screwtype dry vacuum punp is used for exhausting a chanber of a
sem conductohvahtiehal cats@rewppaieat usiryf or vaxanm! e, puaporenipe is8st hea

reaCtafé cylindrical casing 11 and a rotatable rotor 12 having a screw

thread thereon. The rotor 12 is housed in the casing 11 in

such a state that a slight gap is formed between the outer

circumferential surface of the rotor 12 and the inner surface

of the casing 11. The rotor 12 is connected to a main shaft

15 15, which is supported by a bearing 16 fixed to a fixed member

13 on the discharge end. The main shaft 15 is coupled to an

external motor (not shown), and hence the rotor 12 is rotated

by actuation of the motor. A gas is introduced into the pump

through an inlet port 17 by the rotation of the rotor 12. The

20 gas is transported toward the discharge end along the rotating
screw thread and then discharged from an outlet port 18.

The reactant gas to be discharged may contain solid
materials. Accordingly, when the screw-type dry vacuum pump
is used for exhausting a chamber of a semiconductor

25 fabrication apparatus, for example, components in the reactant
gas are solidified and accumulated on the discharge end of the

rotor as reaction by-products 20 in some cases. As described

above, in a screw-type dry vacuum pump, a rotor having a screw



gas are solidified and accunul ated on the di scharge end of the rotor as
. reaction by-products 20 in sone cases. As described above, in a screwtype
dry vacuum punp, a rotor having a screw 2 0 2 JAN 2004 thread fhepRaQfii s
rotated to transport a gas, and solid materials that are accunulated in
"the punp can be raked out .,and transported toward the di scharge end through
the rotati SRreds (HREERGL\iShr EabatedweiRr LYEREPEED f3r RS hePRBensehid 5
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materials I schar ge evacuating operation”o t he rotors, as
described gRovhe PMEVEY, WiRln! BO10E! Watle?idNRMRY Sdiydiaee!dd! tne
materials are larger, the solid materials may be caught In the gap
bet ween t hgikehAr§eOeddIe oFaPLRE! WRRUCphfh Oft ANE 111 NerKas i | Polhéd
evacuating procesS, hindering the rotation of the rotors. 2

between the rotor and the casing, an excessive load is imposed

10 on the motor to stop the pump, causing damage to the pump and

the motor.

The reactant gas to be discharged may contain
agglomerates of reaction by-products, foreign matter, and the
like. When the particle diameters of these solid materials

15 are smaller than a gap between the rotors or a clearance
between the rotor and the casing, the solid materials will be
discharged by the evacuating operation of the rotors, as
described above. However, when the particle diameters of the
solid materials are larger, the solid materials may be caught

20 in the gap between the rotors or the gap between the rotor and

the casing in the evacuating process, hindering the rotation

of the rotors.

SUMMARY OF THE INVENTION
25 The present invention has been made in view of the
above drawbacks. It is therefore an object of the present
invention to provide a vacuum pump which can prevent reaction

by-products from being accumulated inside the pump.
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vacuum punp whi ch can prevent reaction by-produgts bei ng
fc'].tzfé‘{” g@pect of
t invention, there is provided a screwtype dry vacuum punp
. a rotor haeteydingcrtw t Br efdnsiher @mpecdr afkhakke i npraseRs
tation; a casing for housing the 5 rotor therein; a reduced
suVeRELen, t Hherssi 4§, RURVidesdud e FPEWLIYFEf oRFY nFagusm ghEmRap
e outer, circunferential surface of the rotor and the inner
fEFRBIS1BGYH af eAPRPHedRA¥ERY ondpr 8FFEEd Bhreadi sERargen enfer of

, the enlarged portion formng a |arger gap 10 between, t he outer
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of the casing, the enlarged portion forming a larger gap
between the outer circumferential surface of the rotor and the
inner surface thereof.

Since an enlarged portion, which forms a larger gap
between the outer circumferential surface of the rotor and the
inner surface thereof, is provided on a discharge end of the
casing, a large gap is formed between the rotor and the casing
on the discharge end. The present invention resolves the
conventional problem that reaction by-products are accumulated
in a fine gap between the rotor and the casing. Accordingly,
the present invention ensures stable pump operations even when
discharging a gas prone to generating solid reaction by-
products.

According to a preferred aspect of the present
invention, the wvacuum pump further comprises an enlarged
portion provided on a suction end of the casing, the enlarged
portion forming a larger gap between the outer circumferential
surface of the rotor and the inner surface thereof.

When the pump is provided with a plurality of

rotors, a depression may be formed in the casing between the

i nventi on has been made in view of the
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According to a preferred aspect of the present invention, the vacuum punp
- further conprises an enlarged portion provided on a suction end of the
casing, the enlarged 25 portion formng a | arger gap betwe@ii iANellgiut er
circunferential surface of the rotor and the inner surface thereof. Wen

‘the punp is provided with a plurglity of rotors, a depression nmay he
fornmed in ?ﬂga‘:&%%\: nd'oﬁ&r\ﬁeeﬁgt q'Z?WO Eh%Aﬁcfblﬁ‘Hiaaj]ﬁBen? r5f38F§lP% gﬁ ow
t he accunulatéon of reaction by products. According to another preferred
aspect of PR2YUBFesent invention, the vacuum punp further conprises a 5

di scharge nechani sm fQr _di scharai ng L.on - ts e n
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of the punp. ove and ot her ] ects, ures, an advant ages of the

present inygpLi ofewnl | heqghpared fiqmdde tho! | esiggdescr ipptdron vhan
taken in conjunction with the 15 acconpanying draw ngs which illustrates

preferred ephedia®pisn, OtehBLidh €BRbrbANEsS | BANDbeNaYi SiihLRW| Sut BRIEF
DESCRI PTION OF THE DRAWNGS FIG 1°is a cross-secti onal Vi ew showi ng a
screw 20 thge ghwpvagHem panplaeger duneuh® aofi rsy-produbtenthad tiheen
accumulated. Accordingly, this construction can prevent
10 sudden stoppage of the vacuum pump and ensure stable

operations of the pump.

The above and other objects, features, and
advantages of the present invention will be apparent from the
following description when taken in conjunction with the

15 accompanying drawings which illustrates preferred embodiments

of the present invention by way of example.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross-sectional view showing a screw-
20 type dry vacuum pump according to a first embodiment of the
present invention, taken along an axis of a rotating shaft;
FIG. 2 is a cross-sectional view showing a screw-
type dry vacuum pump according to a second embodiment of the
present invention, taken along an axis of a rotating shaft;
25 FIG. 3 is a cross-sectional view showing a screw-
type dry vacuum pump according to a third embodiment of the
present invention, taken along an axis of a rotating shaft;

and



present invention, taken along an axis of a rotating shaft; FIG 2 is a
.cross-sectional view show ng a screw type dry vacuum punp according to a
second enbodi rent of the present invention, taken along an {Xi)gN @f0ia
rotating shaft; 25 FIG 3 is a cross-sectional view showing a screw type

‘dry vacuum punp accordipng tq a.third enbodi nent .of the resent invention,
Frf?, o Wi FPROVIRG o &

taken al ong an axis o roffat ity shaf FrOSFF e HONAN

cross-sectignal view show n conventional screwtype dry. vacuum pu
Laken al on§oaReRkF€0a Ry SErPRr ype gty o ety biingy - dheacd R rr e
PREFERRED A W type dry vacuum punp according to preferred
enbodinent§¥E$E¥ egggégegﬁéf%Vention w Il be described below wth

reference to the acconpanying drawings. FIG 1 is a cross-sectional view
showi ng a screw 10 type dry vacuum punp having two rotors according to a

first enmbodi mentpwiaiiie HETRTerTONCBY 2HE ﬁﬁﬁ?ﬁhﬁ@%@b@iﬁﬂsﬁf one

rotor. As with the conventional vacuum punp shown In

screwtype dry vacuunppyepedceppédi @y tvadditn Rnsie HecotdRadl WBNbreelPLEges
two rotors 12 each having a screw thread 15 thereon, and rmain shafts

(rotating efiBbtishedbs Cofinahiet prickdrte invdionldviBacke OlebbBLibEA 0bE1dW i S
rotated by actuation of a notor (not shown) to introduce a gas into the

punp throughthnreferehceotd tie aabdmpdnyamepdrawingsgas toward the
di scharge end. The gas is discharged froman outlet port 18 into the
FIG. 1 is a cross-sectiocnal view showing a screw-
10 type dry vacuum pump having two rotors according to a first
embodiment of the present invention, taken along an axis of
one rotor. As with the conventional vacuum pump shown in FIG.
4, the screw-type dry vacuum pump according to the present
embodiment comprises two rotors 12 each having a screw thread
15 thereon, and main shafts (rotating shafts) 15 connected to the
rotors 12. Each of the rotors 12 is rotated by actuation of a
motor (not shown) to introduce a gas into the pump through an
inlet port 17 and to transport the gas toward the discharge
end. The gas is discharged from an outlet port 18 into the
20 atmosphere. Thus, a chamber connected to the inlet port 17 of
the vacuum pump is evacuated.
A casing 1l is disposed so as to cover the rotors
12 each having the screw thread thereon, and a slight gap is
formed between the outer circumferential surface of the rotor
25 12 and the inner surface of the casing 11. The casing 11 is
provided with a reduced portion 14 having an axial length

shorter than the axial length of the rotors 12. Specifically,

the casing 11 has the reduced portion 14 which forms the



20 atnosphere. Thus, a chanmber connected to the inlet port 17 of the
vacuum punp i s evacuated. A casing 11 is disposed so as to cover the rotors
12 each having the screw thread thereon, and a slight gap i )Jf\oilfed

bet ween the outer circunferential surface of the rotor 25 12 and the inner

betueen the outer rential surfacs rotor _
14 having Sucgpfadetd vt £R, BRcL Lﬁ?&%&ft?é#gﬁgﬁéﬁL@al?f%ﬁ%“%ﬁf?o?@éE'z."”
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rotor 12 apdrihgni BRekosnbhasy tREr 89tcnaPge 28n8NbAT 80 cROLAEOD1 21 £RL med
P t he 1. The

on the discharge end o casing 11. enl arged portion gl I S arranged

SO as to f@h!i!hi‘gbér WRrtdan 2ibeiyeaPrhlgeQUEs! A My NEsHRNG aiaﬁ}té’rfaﬁ of
the rotor 12 and the inner surface thefeof. The other configuration of the

vacuum punpet el 8hedcttPPOEi roBRPERESHIARI Shyfdd S£IPRRE tidibr 21 IBARd
shaft 15 by a bearing 16 fixed to a fixing nenber 13, 1is the sane as the

confi gurat the afnrdire senfecéi ehakevcuurThdlOophep Tonfigupatién 4f Tige
reduced portion 14 of the casing 11 which forms the slight gap between the
out er circuatenmnpimp, seuthcas cd supporiotnechbhizmdmiaieliynfier suppaceing
thereof has an axial length shorter than the portions of the rotors 12
that have ahmador ehafs tiyr dywlsa Hemrigforks fiwediryo vacfiind pynpemloenr U3 ng to
the present invention resolves the conventional problemthat reaction
by- pr oduct &8j ffhehesamaast thgs eand isprapdiipne@farkhe conventional vacuum

10 pump shown in FIG. 4.

The reduced portion 14 of the casing 11 which forms
the slight gap between the outer circumferential surface of
the rotor 12 and the inner surface thereof has an axial length
shorter than the portions of the rotors 12 that have the screw

15 threads. Therefore, the dry vacuum pump according to the
present invention resolves the conventional problem that
reaction by-products in the exhaust gas are solidified and
clog the discharge end of the rotors. Specifically, as
described above, 1in the case where a vacuum chamber is

20 evacuated in the semiconductor fabrication apparatus or the
like, an exhaust gas may contain solidified materials or
components that tend to be solidified. The dry vacuum pump
according to the present invention is suitable for the use in
such a situation.

25 Since the rotor 12 is positioned by the bearing 16
in the screw-type dry vacuum pump, the temperature at the
discharge end tends to rise during operations. Further, the

internal temperature on the discharge end tends to be



clog the discharge end of the rotors. Specifically, as described above, in
.the case where a vacuum chanber is 20 evacuated in the sem conductor
fabrication apparatus or the 25 like, an exhaust gas may cqt @08l i dified
materials or conponents that tend to be solidified. The dry vacuun1punp
raccording to the esent Is suitable f e use in

o uati on. 1RetEesEheBY otbe " hgats S0 HRSRST 1) Ote Whardh actfmicﬁ%e o
screwtype dry vacuum e te erat ur at t di schar ten to
rise during? %peF%Y?BH@? gg;th , OLifht gﬁpe?atﬁ?ﬁ gﬁ th %FE% ar ge
end tends to be 7 02 JAN 2004 ncreased by the heat of conpression t he
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near the out port 1Is t he vaporized reaction by-products 20 tend to
be 10 soli dhfbpd AfFaddCobUld €85ing THRNRISO €0 gidw €ahma1 D b¥m PERsluct s

20 transported fromthe upstream side of the punp "have a tendency to be
accunul at edj 98hhPge defgharmer e ,0fs ind@ the temperature near the outlet
port is low, the vaporized reaction by-products 20 tend to be
10 solidified near the outlet port. Therefore, the reaction by-
products 20 transported from the upstream side of the pump
have a tendency to be accumulated on the discharge end of the
pump, as described above.

Generally, if solid materials are accumulated on

15 the discharge end of the casing, then the accumulated
materials are brought into <contact with the outer
circumferential surface of the rotor when the vacuum pump is
stopped and the internal temperature of the pump is lowered.
This results in an inability to restart the vacuum pump, as

20 described above.

In the vacuum pump of the present invention, the
reduced portion which forms the slight gap between the outer
circumferential surface of the rotor 12 and the inner surface
thereof does not extend over the discharge end of the rotors.

25 Instead, the enlarged portion 21 is provided at the discharge
end of the casing. With this construction, the wvacuum pump of

the present invention avoids the problem in the conventional

vacuum pump that solid materials clog the discharge end of the



punp, as described above. Generally, if solid materials are accunul ated on
.15 the discharge end of the casing, then the accunulated materials are
brought into contact with the outer «circunferential surface of the rotor
when the vacuum punp is stopped and the internal tenperature of the punp
'is lowered. . This results in an inability to restart the vdduiti Blhp, as
20 descri bEA*3bove. In the vacuum punp of the present invention, the
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by- product’s contained in the éxhaust gas are prev from
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the 10 reaction by-products are not accunul ated on the di scharge en
gas containing reaction by-products is discharged, the
10 reaction by-products are not accumulated on the discharge end
of the casing. This can avoid the problems that the rotation
of the rotor is hindered and an excessive load is imposed on
the motor during start-up to cause damage to the rotor and the
motor. As a result, the configuration of the present
15 invention can lengthen life of the vacuum pump.

A screw-type dry vacuum pump according to a second
embodiment of the present invention will be described below
with reference to FIG. 2. FIG. 2 is a cross-sectional view
showing a screw-type dry vacuum pump according to the second

20 embodiment, taken along an axis of a rotating shaft. The
configuration and effects of the vacuum pump according to the
second embodiment that are the same as those of the first
embodiment will not be described below.

In the screw-type dry vacuum pump of the second

25 embodiment, a casing 11 has a reduced portion 14 having an
ax_ial length shorter than the length of the rotors 12, and

enlarged portions 21 provided not only at the discharge end

but also at the suction end of the rotor. The enlarged



of the casing. This can avoid the problens that the rotation of the rotor
I's hindered and an excessive load is inposed on the notor during start-up
to cause damage to the rotor and the notor. As a result, tywe ;gemfi guration
of the present 15 invention can lengthen life of the vacuum punp.
‘screwtype drg_vacuun1punp according to a second enbodi ment of the present
i nventi on BRPFFioRs daLcrreclrFRIIRE SP t 35 r &P o @FR cI2RS Pretween pilkg outer 5
cross-sectipnal view show ng a screwtype dry_yvacuym pu accordi to the
second 20 GHEBHRERFENt 2k cHENAs, Ofn the FO5PTALPorAR| FRCHARE: Siptaces
configuratjon and effects of the vacyum pu according to the second
enbodi ment ERREEORs caRfetRGERE FRoSLABICT EnAT 2 SRR BHITEA: IR | PUTET be

descri bed below. .l n the .sc
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enl arged portion ormed at tHe discharge end. The cover 24 serves as a

di scharge grehanlafyéar poft S0l NA1GReGhOR BrapiAguULE Sishptovaded been
accunul ated in

10 the discharge end of the rotor in the present embodiment, a

bearing can also be provided on the suction end in place of
the bearing 16.

Wwith this construction, even when reaction by-
products and foreign matter having a large particle diameter

15 flow into the pump, they are accumulated in the enlarged
portion 21 provided at the suction end. Hence, the enlarged
portion 21 at the suction end can prevent such reaction by-
products from entering the rotating rotor 12, so that sudden
stoppage of the pump can be forestalled.

20 A screw-type dry vacuum pump according to a third
embodiment of the present invention will be described below
with reference to FIG. 3. FIG. 3 is a cross-sectiocnal view
showing a screw-type dry vacuum pump according to the third
embodiment, taken along an axis of a rotating shaft. The

25 configuration and effects of the vacuum pump according to the
third embodiment that are the same as those of the first and
second embodiment will not be described below.

As shown in FIG. 3, the multistage screw-type dry

10



the enl arged portion 21. Although a bearing 16 is provided on 10 the

di scharge end of the rotor in the present enbodinent, a bearing can al so

"be provided on the suction end in place of the bearing 16., W hi s
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construction, even when reaction by- products and foreign !avi ng a
large particle dianeter 15 flow into the punp, they are accunulated in the
enl arged pvacuom pumpr @fi ddee athimie aulddiorersndonenicss ttwo enbtedgedl2a
portion 21 at the suction end can prevent such reaction by- products from
ent eri ng t#aedr b2kt Argangedr in2sesdeshan thddmainssbppageSof Aheapimgp Thn be
forestalled. 20 A screwtype dry vacuum punp according to a third

embodi nenthe% rrAupeds Pertipnsntliten Widd Hawidesan baxiak! bengh t sShoeter ence
to FIG 3. FIG 3 is a cross-sectional view showing a screwtype dry
vacuum purphaRcéhei mrkad « hength ref shsodiokems, Y2&kenl2b onyespeakively. a
rotati shaft. The 25 configuration and_effects of the vacuum punp

accor dithg FOrther: { khed CafaG nktht hanaendnsgede poskdons Hoprofidetk 4t r st

and seconggengggi nt will not be described below. As shown in FIG 3, the
nul ti st age“8%r Fggﬁgﬁr ey and they epimcensh pimsash wfe the rrotors

enmbodi nent Eonpi%ses émn rotors 12 and 12b arranged.in series on the nain
shaft 15. A2astfi 11 psfﬁi’sé:'fc ad 5PE 6RiaTged P2EtLER? ngl apraxfermedngt h

Shorer  L8"eh B3t Sholenoh gl (1P LA 281 20p LEIPRCLAEL Ve,

end and thgpsueionsylof18ach; of the "@ffeksion 22 is formed in the
10 enlarged portion 21 located between the rotors 12a and 12b,
and reaction by-products can be accumulated on the depression
22. A discharge port 23 is provided in the depression 22, and
a cover 24 is provided for sealing the discharge port 23. The
discharge port 23 and the cover 24 serve as a discharge
15 mechanism for discharging from the casing 11 reaction by-
products that have been accumulated in the depression 22. A
discharge port and a cover can also be provided in the
enlarged portion 21 formed on the outlet port 18 end for
discharging reaction by-products. Further, although a bearing
20 16 is provided on the discharge end of the rotors in the
present embodiment, a bearing can also be provided on the

suction end in place of the bearing 16.
With this construction, reaction by-products 20 are
transported toward the discharge end by the rotor 12a on the
25 inlet port 17 end, and accumulated in the depression 22 prior
to entering the rotor 12b on the outlet port 18 end.
Therefore, the rotating rotors 12a and 12b can be prevented

from being stopped, and hence stable operations of the pump

11



12a, 12b. Specifically, three enlarged portions 21 are formed on an inlet
port 17 end, on an outlet port 18 end, and between the two rotors 12a,
12b. A depression 22 is fornmed in the 10 enlarged portion 21 | ocated
between the rotors 12a and 12b, and reaction by-products can be _
‘accumnul at ed _on thecgggrgasion 22. A discharge port 23 is pifigvierili n the

depressioncf?,bgna ¥6%er 24 is provided for sealing the discharge port

23. The discharge po 23 and. the_cover 24 serve as a discharge 15 |
nmechani sm f or discharg%ﬁﬁuﬁﬁogp?hBaﬁﬁgg?mPﬁjﬁyﬁﬁtﬂﬁﬁhqupnﬁr8ﬁuE?§CFﬁﬁﬂ

' ' ) i h d
can also bEVEREYAEEY, | dekiRaLRed ot D ofastndor HeUTERSERe B0R) eEhBor
30 1601 6 pActuREAt LT by - SAGAR OGRS 180 | BBlnaBrhBRY I o PEREL
. \  ded . \ | .
the bearinSa8’ Wi FRAGC I I pROBLLRRC Al (Gftof ResiRel o, EnfSE °
transport e@uﬂ%édoffhgggi éﬁbﬁﬁe&elF“&@Ytﬁé‘%éjﬁzorcﬁ:%%m% Eeg%iagfﬁgg%g%%port

17 end, and accunul at int depression 22 prior to éntering r

12b on t he ggutypat ﬂayargfiggyilngﬁﬁEﬂfﬁéért{ﬁbrf%g&ﬁf&hr8f°£ﬁe128t?99h22b

can be prevented from being stopped, and hence st e operations o
punp 11 cawikh amei @wdigRrdthioh 3€04néhipeegBnt hemBaasAsRt Of hbiydPer! het

anount of reaction by-products accunulated in the casing Increases and the
accunul at edsbypgesttilet rditidngd fteneiom Hy-gaBdidtd Niifat have been
10 accumulated in the depression 22 via the discharge port 23 and
the cover 24. Accordingly, the present invention can ensure
more stable pump operations and reduce the frequency at which
the pump should be replaced. The use of this vacuum pump at
semiconductor fabrication plants and the like can suppress
15 damage to semiconductor products during production and can
improve productivity.

While - a screw-type dry vacuum pump having two
rotors was described in the above embodiments, the present
invention is not 1limited to these configurations and can

20 obviously be applied to another form of a screw-type dry
vacuum pump. Furthermore, the present invention can also be
applied to a dry compressor having the same confiquration as
the aforementioned dry vacuum pump.

As described above, according to the present

25 invention, sclidified materials such as reaction by-products
in an exhaust gas can be prevented from being accumulated

inside the pump through a partial modification of the casing

configuration. As a result, stable operations of the pump can

12



5 case, the reaction by-products may enter between the inner surface of
the casing 11 and the outer circunferential surface of the rotors 12a, 12b
‘to hinder the rotation of the rotors. Wth the configurafl{ gaANdBlit he
present enbodi nent, however, it is possible to discharge reaction
by-products that have been 10 accunul ated in the depression 22 via the

di scharge P8rt agBigNgd,t handovdifes. oficcéhgi nghypp t kanpr beenflengtbanedn can
ensure nore stable_ punp operations and reduce the frequency at which the
punp shoul ASEerAapgd¥ed. thee vasaugr PWPR \af uihepuRpesent sdnventdest ois
fabrication Rlaggs and the |i ke can suppress 15 damage tqo sem conduct or

products diPrhEPAROIOE PERABREIRAMR 3 rihAr msthadmisy iso)idnmaterigls or

t d hayi t of.or, d ibed in th b
Sorow LY0E AL HSSUNTLRUIPL oy 10 e ol e descrbed 1 Lhe above
d 20 obvi I | jed_t not h f f t d
and cary 20, 001 0uSl, b5 SRR, eke, 200 e LOEMLST, B BCheLype dhy vgeum
compressor pBaNLAY 1Ee3808, RALLONLEN' et phHGBOLSRER! Loned dy vauum

punp. As de&scribed above; “accor di ng

o event ed Pronibery ratraratdacrefe v EhE  Kildhaed B HeBlRuBRLoRE" P

prevent ed d 1nside the punp roug

nmodi ficati of Sj nf.i i car ¢ i ne atigns
of the purr%agarll) etlg%dééngﬂNgrz%%z;&w%@{ BBpaf‘ﬁlﬁ‘g %%h the aégo%eo S 2Lh8
appended claims.
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be achieved, and life of the punp can be | engthened. Accordingly, the
vacuum punp of the present invention is suitable for exhausting a gas that
contains solid materials or conponents that tend to be solidifilEd.JAN 2004

Al t hough certain preferred enbodi ments of the present invention have been
shown and desgribed .in detail, it should be understood that various
changes and ﬁ@ﬁﬁf% 4medAS nay be nade therein without departing from the
scope of the appended clains. 13 02 JAN 2004 What is clained is: 1 A
screwtype dry vacuum punp conprising: a rotor having a screw thread

t hereon for exhausting a gas through rotation; a casing far housing said
rotor therein; a reduced portion provided in said casing, said reduced
portion formng a slight gap between the outer circunferential surface of
said rotor ang the inner surface thereof, an enlarged portion provided on a
di scharge end of said casing, saitl 6H*aVBedYpErssRUMPSemprising: | ar ger gap
around the entire circunference ofsaid rotor between the outer
circunferential sdrPREBIGIGASUCY dhroad therdod fre ek Hns HESARRUENESEGS,: SUCH
that said |arger gap can collect and trap by- product residue away ?rom
said rotor. 2. . Aasafiewok 1oesisl hid AR RHTP according to claim1, further
conprising an enlarged portion provided on a suction end of said casing,

said enl arged porti,on, fortyg rger _..gap between the outer '
circunferential sur ?‘gige J#Hr{?%ne&f’léfagg'"asﬁﬂ%?ﬁégvisﬁ dFdussd patien forarien slight gap
screwty &“pr% vacﬁyn1$%gp according to claiml1, further conprising a
di schar gE HEEh Wi £isTurefeecatiak yriaer vlsaidtrpionatslthpimdusicfact kirtedfave been
accurmul ated on said enlarged portion. 14 ‘

an enlarged portion provided on a discharge end of said casing, said enlarged portion

forming a larger gap around the entire circumnference of sajd rotor between the outer circumferential

surface of said rotor and the inner surface thereof such that said larger gap can collect and trap by-

product residue away from said rotor.

2. -A screw-type dry vacuum pump according to claim 1, further comprising

an enlarged portion provided on a suction end of said casing, said enlarged portion forming a larper

gap between the outer circumferential surface of the rotor and the inner surface thereof,

3. A screw-type dry vacuum pump according to claim ] , further

comprising adischarge mechanism for discharging reaction by-products that have been accumulated

on said enlarged portion.

14



07 JAN 2004 4. A screwtype dry vacuum punp conprising: a plurality of
rotors each having a screw thread for exhausting a gas through rotation,
said plurality of rotors being arranged in a series; a casing M} ’Egﬁﬂ i ng
said plurality of rotors; a depression fornmed in said casing b \Aé

adj acent rotors, said depression provided with a discharge port and a
cover for discharging accunul ated reaction by products: and all enlarged
portion provided on a di scharge eAdcsiv-tyai drycasiumg phop cemphisiag: said rotors,
each said enlarged portion form ng a |arder gap around the entire
circunference of e S0k QL. (o4 .erenty al ,surface
of said rotor and ?ﬁgﬂflﬁz of: (ggrrg z‘rlac,'gﬁlt ?@r eo“#Eh‘Setn ‘OE h\é‘tagslsfgfr"g élesé%hrg Llgap can
collect and trap b roduct sj due away from sai d rotor. 5. A screwtype
dry vacuu‘?ff*tm}‘ﬁrﬁmﬁégﬁldiﬁ/ ﬁéﬂttﬁsg’F‘éﬂkﬁf%ﬂ”‘-‘\%@ﬁeﬂrﬁa, sai d di scharge nechanism
conprises a discharge port and a cover, for detachably sealing the

.di scharge port. 6a c&i@@fe@%hﬁrﬂﬁsaﬂiyluré&@}%ﬂfbw according to claim 4,
wherein .said casing has a plurality of reduced portions havi ng an axi al

I ength shorter thapgthe Blm CFH%\AE S
S5 s5
vacuum punp accordin tom 4 ecragrL sal d‘r? asi haccrﬁém rseﬁ?'%%&d“'m}/
portions formed .on inlet port ends of said raqtors. 15
provided with a discharge port and a cover for discharging accumulated reaction by products: and
an enlarged portion provided on a discharge end of said casing for each of said
rotors, each said enlarred portion forming a larger gap around the entire circumference of each

said rotor between the outer circumferential surface of said rotor and the inner surface thereof,

such that said larger gap can collect and trap by-product residue away from_said rotar.

5. A screw-type dry vacuum pump according to claim 3, wherein
said discharge mechanism comprises a discharge port and a cover, for detachably sealing the

discharge port.

6. A screw-type dry vacuum pump according to claim 4, wherein
said casing has a plurality of reduced portions having an axial length shorter than the axial length

of the rotor.

7. A screw-type dry vacuum pump according to claim 4, wherein said casing has

enlarged portions formed on inlet port ends of said rotors.

15



