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A MULTI STAGE. CLAM SHELL VACUUM PUVP Thi s invention
relates to nulti stage, clam shell vacuum punps. In
w@2ovioeubar, seal assenblies used in such vacurer/CBRES/ 050886
Vacuum punps are known which are oil-free in their
vacuum chanmbers and which afe therefore useful in
cl ean environnments such as those found in the
sem conductor industry. In such a manufacturing
environnent if lubricants were present in the vacuum
chanber s, 1gee T18F REEALDARPOELPOREIN B CK
mgrate i nto € process chanber and, I n so doi ng, may
cause contam nation of the product being manufactured.
This dnyventien (elatge tumuibiERee. sleg shsnBaryM PYMPs- 41 agréicular, seal
posi tive displacenent punps enpl oying internmeshing
assemitligp s1seghincieh Vagk W RU®RENDer . The rotors may have the
sane type of profile in each chanber or the profile
y change from chanber to chapber. It is known to
Vale%’f‘ RURRE aFfkRaWiyWiiEh aropil-eedn theis t’%@’é’"ﬂx‘é@m‘?ﬁrﬁ R WhichAre
two hal f-shell stator conponents, which define the
thergfprgrugeful @Pafbamrqa@eame@ there foHRd i toe aewcgﬁgsagpr
.. channel s for conveying gas between the punp
indugify Nipsgh al"t“a'?%a%'é%@s%"é(frﬁ?”’i’smpFéHH”&émé “@é%Pf%ﬁ”h‘Eé‘P\%VﬁC‘Jum
bet ween the two stator conponents in order to prevent
Cham%edﬁéﬁés%?‘af%@'sﬁob‘@e%@e%@y Pﬁ@?ﬁ*‘t%@t%@ﬁﬁh%@% Chambef and,
prevent any anbient ajr fromenterin
in S°o‘%’°'%§ﬂa&’n‘{ay‘ﬁsg cpiigmingtiop %FW’H@W@S'”%@?’BF%%P'S SUCh dW
seallng%functlon In clean environnments, such as

VaC%“HhB“fP Rrea‘i%“m‘e%h’ muyi-stage, PPﬂ{"@gﬁ"FE@C%‘PeQ‘ rﬁ’é‘”&’éﬁm%y'”g
S is not jeopardi sed %‘ t he seaJlrﬁkpro erties
intergeShing g 'm%@c'ﬁ-@aﬂy"apféa Tl B (8T PWE0 Lk thei e s of

arsh _environnent e found within a
proﬂErlB cach Bﬂﬁt&er or the pro%lle may chanéet%rom chamber to chamber.

It is known to form the housing of such a multistage vacuum pump from two half-shell
stator components, which define the plurality of pumping chambers and the fluid transfer
channels for conveying gas between the pumping chambers. It is necessary to provide a
sealing means between the two stator components in order to prevent leakage of the
process gas from the pump and to prevent any ambient air from entering the pump. A

line of sealant is typically provided to perform this sealing function.

In clean environments, such as a load lock application, the integrity of the sealing means
is not jeopardised and so the sealing properties of the sealing means are maintained.
However, in a harsh environment, such as may be found within a process pump,
exposure to corrosive process gases may cause the sealing means to deteriorate. The
deterioration of the sealing means leads to replacement of the sealant, thus causing
costly servicing down times for the entire process. Furthermore, contact surfaces of the

stator can experience corrosion, which can lead to anomalies in these surfaces such that
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exposure to corrosive process gases nmay cause the
sealing neans to deteriorate. The deterioration of the
wae@bisngIneans | eads to replacenent of the sealP@nGB2008/050886

t hus causing costly servicing down tines for the
entire process. Furthernore, contact surfaces of the
stator can experience corrosion, which can lead to
anomalies in these surfaces such thatdi stortion of the

: case can occur. distortion |eads

cistoR iR T e AL Reur L il ben AFRAUGHSh nclearance

hat, in turn,

betWF%rr‘TF%{B‘I"N W’[ Jttic FAMRRTIGHS tbf)"m{/‘thf’] 8H%P¥f§§}§‘i‘%ﬂ’§cg?'?é°a' reliability

f th known whi ch introduce nechanical barriers to protect
ofthe REMBt ati ¢ seal i ng mechani sm by reducing the quantity
of corroswe gaseous materi al that reaches the sealing

Con{Er 0T KPR S kSR RhicR int L Echamad HRLrer & ol i

stati B g Tt A g by B ieing et AR oy 0533%'%%9%3?0%81&9"6' that
reacfiCRENERITY P o O%Ew%ra”gfpaa'a Rl By perdicheq Befheen the
mateBREen S BT IR A Al oA B B o rsﬁo%gg%gj?sgxﬁun’ﬁ?%%
woa il ool 652% '“Y%fgeéx%??@etzy”ﬁg Wosefr 8] Sl dthanica
barne J %Jcﬂga rtngc Ié_aﬁ ?érr%rc'v?/%cﬁ sheertaﬁ’,r \sy?e% bri%nc\f)%ﬁarg& %ces of the

es a nul age, cIa acu
statogzsonprlsmg two housi ng conponents to be sealingly
connected to one another thereby defining an array of
chanbers, the array extending longitudinally from an

The i)lrélsgﬁt iﬁ\?eg{lti8ﬂ af?rtus émemng the aforementioned problems by providing an

alternative, simple means for protecting the sealing means and the contacting stator

faces.

According to a first aspect, the present invention provides a multi-stage, clam shell,
vacuum pump comprising:

two housing components to be sealingly connected to one another thereby defining
an array of chambers, the array extending longitudinally from an inlet region of the pump
to an outlet region of the pump;

sealing means, located between the two housing components to prevent transfer of
fluid in to and out of the vacuum pump at a connection between said two housing
components; and

an array of discrete, elongate channels, located between the sealing means and
the array of chambers for protecting the sealing means from fiuid passing through the
chambers, each channel being configured to receive a barrier fluid having a different

pressure than a barrier fluid to be received by an adjacent channel.



10

20

to an outlet region of the punp; sealing neans,
| ocat ed between the two housi ng conponents to prevent
wo eanoigar7 of fluid in to and out of the vacuunP@UGB2@B/050886
a connection between said two housi ng conponents; and
an array of discrete, elonggte channels, |ocated
bet ween the sealing neans and the array of chanbers
for protecting the sealing nmeans from fl uid passing

SELATIRE R R T RN
RS SN M ARTETE RN N N R IR LT N
o B4 50 Gh B A B Ry s

o S ] PR EE e a0 SR TE, e RpAS or
SR N AT W 0 I ERCC T

vacuEmgf)ur%egan be mai ntai ned, whilst the service
pump G pg 4i°'e t he vacuum punp can be increased. The

array of channels may be substantially co-linear. The

UTRI chanbers. the housing
The %@%ﬁngﬁ%‘%{‘ g@% g%?( eeél.ﬂr%’ﬁ %gglrys%oélfqeagt at or conponents
and/ or the chanbers may be transfer chanbers, a first

The %ﬁ%ﬁg "%gg% oin Sﬂ\é}Qb@rs hﬁle fh'oﬁglﬁé :c%rébgrﬁeq{ts 85’@?&&?@%”-

I'ng conponen a Ccover p

shell;ggg?rg%&ﬁon%htscm%é ch%w}ygasef l{rﬁt&%r&ﬂgﬁ%‘él'seg firr]st(r)}ousing

€ vacuum punp regi o

comé(ﬂ%n?’ﬁfigg D HAH HRel? Eta&&%oﬁ{pgﬁgntogndqn@Q&ecjnﬁi H&Xina)&)%‘gnérﬂ

being a cover plate.

The array of channels may extend from the outlet region of the vacuum pump towards
the inlet region of the vacuum pump or the array of channels may extend to the inlet

portion of the vacuum pump.

One of the discrete, channels may be configured to deliver purge gas directly into a

pumping chamber of the vacuum pump.

The vacuum pump preferably further comprise a head plate connected to one of the
housing components, with a sealing means located between the head plate and the
housing component to prevent transfer of fluid into and out of the pump. The head plate
preferably comprises a head plate channel, located between the sealing means and the
chambers of the vacuum pump, also configured to receive barrier fluid to protect the

sealing means from fluid passing through the chambers.
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portion of the vacuum punp. One of the discrete,

channel s may be configured to deliver purge gas
WwW@IR00e0341y7 i nt o a punpi ng chanber of the vacuunP@UGB2008/050886

The vacuum punp preferably further conprise a head

plate connected to one of the housing conponents, with

a sealing neans | ocated between the head plate and the

housi ng conmponent to prevent transfer of fluid into

he e rieaanniias i FRarEOenaing g GeaPUgcair il andwoeives
oarrigy Gt BT JeRb ANt 8 P8 EIAPERIRPTER ORI OV iTRnent

the sealing neans fromfluid passing through the
tis RO BBIRSRP I S TRy B YES "M FaRm e tren
i SRR RS RSl B PP BB R0 Bgh Beppent.
R R N
onarBRETERS o8 of B JAHPESELTTRTR S b B Bl BhE e
On”%%ﬂgg'ﬁ§§?%0ggggﬁgbb§g;one si de of the chanbers and

as to an adjacent channel on the
opposite side of the chanbers. In addition, is also

in ao%‘méﬂnﬁ oé&/ah{afgrteglﬁsd#ft%%e%}d Iﬁe%ﬂmqlis .bﬁe ?obétﬁﬁﬁ arrier fluid

supply barrier a cent” channel's” on

g ATTVESY . I nmeans nay be an o-ring
toa(gr I‘?ﬁk&%ﬂr@n@ e pﬁgb%%}ﬁ&géﬁg&:‘%}ge of sealant. The
pressure at which barrier fluid is received in said

. i |
The Qée(llﬁ%ﬁ rﬁ’éan%mlg% 5% g?@?%ﬁﬁﬁ%\f gér-) ao}?!&%d e of sBaBht.

adj acent s sal

The pressure at which barrier fluid is received in said array of channels increases from

one channel to an adjacent channel across said array.

The present invention will now be described, by way of example only, with reference to
the accompanying drawings, in which:

Figure 1 is an isometric view of part of a vacuum pump;

Figure 2 is a plan view of a schematic of an alternative vacuum pump;

Figure 3 represents alternatively configured barrier fluid channels;

Figure 4 is a schematic cross-section end view of a vacuum pump;

Figure 5 is a schematic cross-section end view of another vacuum pump;

Figure 6 is an isometric view of part of a stator of a vacuum pump; and

Figure 7 is an exploded view of part of the vacuum pump of Figure 6, illustrating a

cover plate for closing the transfer chambers formed in the stator.



10

25

The present invention wll now be described, by way of
exanple only, with reference to the acconpanyi ng
waele@ongs? in which: Figure 1 is an isonetric RCEGBRG08/050886
part of a vacuum punp; Figure 2 is a plan view of a
schematic of an alternative.vacuum punp; Figure 3
represents alternatively CO?]fI gured barrier fluid
channels; Figure 4 is a schenatlc cross-section end
vi ew of a vacuum punp; Igure 5is a schemtic
F'guter 6§E‘J%'é‘&% Bt Shd 9'?@\/\15'8}?' W%P“Wﬁc%m%m‘fﬁr (ol ﬁ*?eé' stator
is an isonetric view of of a stator of a vac

compaeg T IHFERIPE MVNG VBRGNP i b Parl, & fpﬂeed ina

vacuum punp of Figure 6, illustratin cover
SU”%CSr%Ih@é‘?%g A pair éﬂ%?%?t'%%§§em?%861 B taﬁg mounted in the

st at or ure 1 illustrates part of a clam Shel% _
VaCWHb@Hmppda-pS% that | @aR8r PRI of QQ?QPrat'gtJaﬁo&?fSc%fﬁp gief wihin a

respagve SaVb fuld 1 20 S 1R SFeT Ughe Va6 PLIGP 0. %%econd
A e e
that icgopsrzy%o'z(irrgge llrfjg%}?ﬁgg%{qg{g;c%ft{egﬁgerﬁ%i\éﬁmc SVI t _dLg;1 1fasjhell stator.
Eacth B8t £ BAGEES UP EhiesPotisP AU PIESo oLt Tgapumping
charfiieS R GTRISHAFD LIRPRd 38 ooR SR VO %117 AFEpTESPUmP 10.
Tfﬂ“ﬁ%&&ﬁﬁ@ﬂ%ﬁiﬁb%%sxir BB PR BRGERT o b B U
charige: ipshegramie. syFoubd e YRR < dhe PUPBPOGbRRRERRS Sorve t
convgﬁyé?%§§lg\%rf{q%’a%ﬁg%ﬁpg%gﬁléﬁ%%ﬁgﬂ{?g%ﬁtv ({r:f;())(grrr]lgle ghannel 40

serves to convey fluid from pumping chamber 14' to pumping chamber 16'.

Sealing means, which in this example is a line of sealant 30, is applied to each
peripheral edge of surface 24 as illustrated in Figure 1. The sealant 30 is, for example,
an anaerobic sealant 30 and is applied using a silk screen technique. The sealant 30
sets when the two half shell stator components are joined together using bolts (not
shown). The sealant 30 provides a fluid tight seal between the stator components and
serves to prevent ingress of ambient air into the swept volume of the vacuum pump 10
and egress of process fluid from the swept volume of the vacuum pump into the

atmosphere.

It is often necessary to run vacuum pumps at an elevated temperature in order to avoid
condensation of any process fluids flowing therethrough. If such process fluids did

condense deposits would form which, in turn, would interfere with the
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convey process fluid fromone punping chanber to the
next. For exanple, channel 40 serves to convey fluid
WO e@aiopudpi ng chanber 14' to punpi ng chanber 1BCT/GB2008/050886
Seal ing neans, which in this exanple is a line of
seal ant 30, is applied to each peripheral edge of
surface 24 as illustrated in Figure 1. The seal ant 30
is, for exanple, an anaerobic sealant 30 and is
i creen. techni qu The seal ant

I [ | k
operg B SRERBDTRe of P FElpRNG RETSoBE LS o Hieh Besapaies 26, 28,
How %r?,&?seﬁ ggga.gsgt?g ‘??'gﬁ’(é E‘?%eﬁ?o%é#steﬁ}“rﬁwm f6Fthe harsh
fdesap? @nﬂ'\ﬁ:@g%g dn,nt e}%tg r@g ﬁc.ls?j %an‘o e:}ar example
fl df the swept vol une of the

Stat%gﬁuﬁﬁ%%?@?qﬁ?%??ﬂeugt m)gghmeree | t Ps of t en necessary

to run vacuum punps at an el evated tenperature in

order to avoi d condensati on of any process fluids

Elongef FERER S Shoett & VRS FOYSRUR %t%?%nff%q“f'r 47 oflylpeg sealant a0
ﬁwgt%psgaﬂggrpzﬁﬁezﬁ? SrEh A P05 o g e
t hi {

22, {h e dh s et éi""?y }D%fvf%f s PERde pvepadis ﬁ@g’af?f and the
h.the th th t

Pfocm@u'g? GG SR LER 1, pokr 4G TR heRrelsga be oo
at e channel s 32 34 36, 38 are provided in

Imeag?aﬁg? Wiiurface 24 between seal ant 30 and the swept

vol une of the vacuum punp 10. Barrier fluid is

delivered to the channels 32, 34, 36, 38 so that a
curt i ded bet

I et e e 8 B g
underqgesgle@ n con ltli'onr% sﬂgﬁ acsh%l?rg&ler? mﬁ}{s bpeurgﬁ:eo gagesaerves to dilute the
process gases in the pump to encourage the partial pressure of the process to remain
below the saturated value at which condensation may start to form. The purge gas is
generally introduced directly into the swept volume through a purge fluid inlet to mix with
the process gases. The purge gas is typically supplied at an elevated pressure when

compared to the process gases and, therefore passes into the swept volume without

undue resistance.

The barrier fluid may be supplied from the same source as the purge gas, i.e. nitrogen.
However, it may be any fluid that is unreactive with materials of the vacuum pump, in

particular the sealing means.

Excess barrier fluid leaks out of the channels 32, 34, 36, 38 towards the lower pressure

swept volume. Consequently, stator surface 24 is constantly flushed with the barrier fluid
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as shown. A punp is typically supplied with a purge
gas, this gas being chosen to be unreactive under the
w@easen440ndi ti ons, such as nitrogen. This pur geCya82008/050886
serves to dilute the process gases in the punp to
encourage the partial pressyre of the process to
remai n bel ow the saturated Val ue at which condensation
may start to form The purge gas is generally
introduced directly into the swept vol upe throug
SUC"bmagﬁé”PWﬁSdﬂli“%l'%t” SIravy qvet ine ﬁé”ﬁ?%céééh'gééaé%r Sbrfiﬁ?ece 24 s
e gas is typically supplied at an e|evat
temqﬂr 3& BRROSRHAR PEsApRdE: the pf@?@%ﬂweé%gap&&ss%ﬂ%and dispersed by
therefore passes into the swept volunme w thout undue
the hagdgrdluichce. The barrier fluid may be supplied fromthe
sane source as the purge gas, i.e. nitrogen. However,
it my be any fluid that is unreactive with naterials

of the vacuum pu in particular the sea
Pur%&?@s@aba? shiien e Svepk ¥olye i berier g h@%?'%g'pmﬁamp'e
38 towards the | ower pressure s .
CO”C@Bri%géadlé'ﬁWtﬁd s Figbes T eprdlug batvers cPai §ﬁﬁ"§e PUMpLLghamber
with the barrier fluidsuch that process fluid is not
22. drawn over the surface. If the stator surface 24 is
tenporarily exposed to process fluid, the process
fluid is rapidly diluted and di spersed by the barrier

Purdp $4y5RY D 77 & e,o'faﬁmeﬁr FororL A it 24 B, 48 Y8 3 conauit

or s B S b s £ el g Detveen chamnel 35
to a transfer port 40, 42, 44 and 46, 48 via a conduit
It is necessary to provide a plurality of discrete channels 32, 34, 36, 38 as each channel
is supplied with a barrier fluid having a different pressure. The pressure of barrier fluid in
a particular channel reflects, but is not identical to, the pressure of the process fluids
being conveyed through an adjacent pumping chamber. For example, the channel 38
adjacent to high pressure pumping chambers 20", 22' in an outlet region of the vacuum
pump may be supplied with a barrier fluid of approximately 1200 mbar. In contrast, the
channel 32, adjacent to the lowest pressure pumping chamber 14 in an inlet region of the
vacuum pump may be supplied with a barrier fluid having a pressure of approximately 20

to 50 mbar.

The number of channels 32, 34, 36, 38 provided in surface 24 of the half shell stator
component 12 need not correspond to the number of pumping chambers. Indeed, in this
example, four channels 32, 34, 36, 38 are provided even though five pumping chambers
are formed within the half shell stator component 12. The channels 32, 34, 36, 38 may

extend the entire length of the stator components 12 as illustrated or they may just be



20

25

(not shown) from any of the channels 32, 34, 36, 38.

It is necessary to provide a plurality of discrete
w@b@oned187 32, 34, 36, 38 as each channel is sup@l/GBeo0s/050886

with a barrier fluid having a different pressure. The

pressure of barrier fluid ig a particular channel

reflects, but is not identical to, the pressure of the

process f1ui ds bei ng conveyed t hrough an adj acent

unpi ng chanmber. For exanple, the channel 38 adjac
'ocatgg %ﬁﬁ s Precdlgt eegan itV VaGuA RGP 365 wheyg thg rogRsS 1 s are at
regi on of the vacuum punp may be supplied with
an e'ﬁ"‘ﬂﬁ? ,‘rergperp]uue andPressloxi mat el y 1200 nbar. In
contrast, the channel 32, adjacent to the | owest
pressure punping chanber 14 in an inlet region of the

DiscHtiR, IR Rt . GP WBOHPHALSEPaa8 e i Faving, giferent
pres%&é%?or b urlen BerBia: by HOYAN dheRe- B olencauegisr i, o4, 56, 38
CU”%"hO HF‘é'eéﬂa':‘?ffﬁé’n&'wgﬁﬁ%eﬁ@ng{e ssIggwhigh chARGes from the
ovi ded even though, fi vergfng ﬂn‘oers are forned
inlet VﬁQI(m ﬂf ﬁguwgﬂp t%gyt'et‘g‘egﬁe ptt Psgéiomgh@ smaller pressure
diffetGcs Qe g’%wﬁ%gﬁ@ﬁ? guaf?%@he%'?r 4k St e RIS hag! than
wou'{a drindGeseuhe AR shantd Sabitaird TR uded MeysiDan 4 Bingte
pressger Signasuianopaat ”rewagrcéfrr ﬁ?%%ﬁﬁ?ﬁage%ﬁao?ﬁbe pumping
charfiess o g FSBGR0 dRiel 8 kAR HBIIsss Ths, dusgtbgt parier fuid
consfiettyIn XAR AT bHEo, '%wﬁrﬁrs{%ﬁﬁh? S%FPﬂwaqﬁﬂ I fntiepiced to the
pum&%l élﬁn%?ei\ggrﬁﬁt) 'e;ﬁé srwee%lt Q/glu?r]:e trrqepapr{'l émar mpo an ml%t rgglon of the

vacuum pump, the performance of the vacuum pump can be maximised.

By minimising the exposure of surface 24 and sealant 30 to corrosive process fluids, the
deterioration of this surface and the sealing means can be minimised which, in turn,
increases the maintenance interval of the pump. Hence the vacuum pump can remain
operational for longer periods and costly down-time of the entire process served by the

vacuum pump can be minimised.

Figure 1 also illustrates a head plate 50 connected to the half shell stator component 12.
A further sealing means, such as an o-ring 52 is provided between head plate 50 and the
half shell stators 12. In a similar manner to that described above, the further sealing
means and a surface of the head plate 54 adjacent to the half shell stator components

12 are protected by forming a head plate channel 56 between the location of the o-ring
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di fference is achi eved between each punpi ng chanber

and an adj acent channel than would be the case with a
warmghetiehannel having barrier fluid supplied PEEGBR®S/050886

at a single pressure. Consequently, |ess | eakage w |

occur between the channels_gnd the punping chanbers.

This reduced | evel of |eakage m nimses the quantity

of barrier fluid consunmed by the vacuum punp. By

ot S B o I e R LOPHZE 8 e
to B RNeE PR AEED Sredi S0 AOUHS AR B HEK PHEGitet of he
pumish e B, faioeh B BaE el oigLrer hohey 1ar a1 g in fuid
com{THPEATON WK T harRel S EEev Lo AR GUARES 2 i M sinle

supehS5 AT ERRT B el BBl SRR orBbor ( he ont i 10

process served by the vacuum punp can be m ni m sed.

Figure 1 also illustrates a head plate 50 connected to
. th alf shell stator conponent 12 A further seali
Figuify 2o ERiER SRRV FRFBE PUMB HUA e e 3B stator

st at ILn a

comBAFHE 92 3ol e B iP5 o BT . veso
oo B0 oL e B e AR s
s R, 52848 SRR B bR S v
N e R R e
T R LN M, TR L i
198 o pVEeH 1uhuielsh W Wolrbild' FRBMBERS ot w5 " pumping
chambers as in the previous example. Such a configuration extends the length of

vacuum pump 110 but reduces the lateral dimension when compared to the

configuration of vacuum pump 10.

Elongate discrete channels 132, 134, 136 for receiving barrier fluid are provided in
surface 124 of half shell stator component 112 to protect sealing means 130. The
channel arrangement is repeated in channels 132', 134', 136' on the opposite side of the

vacuum pump to protect sealing means 130'.

Sealing means, eg. sealant or, as depicted in this example, o-rings 142, 144 are
provided between each of the head plates 120, 122 and the half shell stator component
112. Channels 146, 148 are provided between the swept volume and the o-rings 142,

144 to protect the o-rings from the detrimental effects of any exposure to corrosive
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supply of barrier fluid my be provided to both
channels 38, 56. Figure 2 illustrates an alternative
wo aasipunp 110, conprising a half shell statPCT/GB2008/050886
conponent 112 having three punping chanbers 114, 116,
118 provided therein. Head Blates 120, 122 are
provi ded at each end of the hal f shell stator
component 112. Sealing neans 130, 130', e.g. a i ne of
anaeroblc seal ant, is provided at each latera
PVOC%%? lﬁﬁ%PéFS'P%éhfSHgfbffh% BP'F”HE‘@ qhambsrs qaf 1%%1'18 st‘\ét'ﬂ)‘fs"ated
onent 112 in a simlar manner to that descri
Cha"&ﬁb B0 Faif PPN With cpaRNnels i | 182 and (t"}ﬂr@e‘ 148 is in fluid
| e, transfer channel s 137, 138 are provided

Com’BéE‘ AN Wit M %é%h‘a@%e@”?%ﬂ%é‘ﬂy thSIR9lentHRPY picbarrier fluid
chanbers as_in the preyious Such
can E%mvg@ﬁdatq Shpnostse ks 1@8234\@&@@ in @nﬁwﬂg%aaaﬁpsq%ate single
reduc di prensi on when conpared.to
SUPPBEI PRI OGRS TR GIRSA B0 PIESOH 7o bR UEPIsElo chamnels
chanlwés 132, 134, 136 for receiving barrier fluid are
136ﬂ?8 4 n surface 124 of half shell stator component
112 to protect sealing neans 130. The channe

arrangenment is repeated in channels 132', 134', 136
osite side of the E%CUU u to protec

Fiou@Ral Piig rBans INeGRiE asparing! HBaHe TuBhe R crfbeHd dom one
anotfSAThEAYiidhe ko ogEaR Tiste pRBvasBc i St o o afgoent o
this 'é?@@ﬁs%k%ﬂﬁ%@?&%%%@%g BN ilzwgﬁ%'wth §9ph sganat the
curtal i dersfuie R cRnf fusalsrtin %%V%Sﬁi{wwg%ééﬁﬁeﬁ%ﬁaéﬁ“ region.
Are RN .4 D5 e PR P EBA Y uled s ot 1%?? 135, 134,

135,"‘]"3% %ag %ggl}ll%lnaec} lgﬁzd st%\:g)’gzereg confC igura 10% aslllf'usstra%d in Flgure g

Figure 4 represents a schematic cross-section of a vacuum pump of the type illustrated
in Figure 2. As shown, it is apparent that sealant 130, 130’ is applied on a surface 124
such that when half shell stator components 112, 112" are brought together, the sealant
130, 130’ causes a separation of the faces 124, 124' for example 0.01 to 0.05mm. The
separation “d” provides a clear fluid flow path from channels 134, 134’ into the pumping

chamber 116.

In an alternative example, as illustrated in Figure 5, the barrier fluid channel 234 may be
formed partly in a first half shell stator component 212 of vacuum pump 210 and partially
in a second stator component 212'. Furthermore, as illustrated in Figure 4, sealant 130,
130’ stands proud of each half shell stator 112, 112" such that clearance d is formed

there between. However, as illustrated in Figure 5, sealant 230 may be recessed into a
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conmuni cation with channels 136, 136'. Consequently, a
single supply of barrier fluid can be provided to
W@ b@oned187 132, 132' and 146 in conbi nati on andP@I/GB2008/050886
separate single supply of barrier fluid having a
different, elevated pressurg can be supplied to
channel s 136, 136' and 144 Figures 1 and 2 each
illustrate an array of barrier fluid channels
separated from one another and having a | and forned
surfacRed2d efehalieiell statar eomP@mﬁréa?dﬁ hindaed. half gheldritatppcomponent
this land will |eak out of the respective fluid
212" gpeh et seal|grfurgees %24 ey ?fﬁcamaﬁéh?haﬁatqrwemew%raurﬂay come
of barrier fluid is continuous but w
into gaftagt withicaeangies diiedly; An this @ﬁ?@@fample AI%?frPgm %rr'9r fluid and
if a nore conprehensive coverage is required, th
procesfafivig Betvgen thg3wo jhpkf shelisstatpl GoppRn Sa?ﬂlzaﬁ@%d'sl f{onificantly
staggered configuration as il]Justrated in_Figure
reduwcbu%ewh rEFPETBIR HePasiigrdlvid s Previdedspraprily %pf&itecathe sealant
vacuum punp of the type illustrated in Figu
230 grpg)wqepaprgtei (gdtlgb%:g} @EY b@rpécgvng%:la@eéwgqugme&%gd chgnnel 234 and an
plied on a surface 124 such that when half shel
adla%‘i”ét%@%’&ﬁrﬁbﬁ’@ﬁ?"s?l@io eppble Rargep flyidgi PRy el infoha swept
seal ant 130, 130" causes a separation of the faces
volurpe £f thepacupgpump2i)-e 0.01 to 0.05mm The separation
"d" provides a clear fluid flow path from channel s
134, 134" into the punping chanber 116. In an

alternative exa as ilJustrated in ure
The BegIPpareans ! S REMAUF SEamPlRfob efbﬁﬁﬂgaawg?'wﬁhvcss where a

first half shell tator onent 212 of
statos ot PayeIng SPTPANGT Tes PluElT CPISTS IRBGMERE N §as chamber
Fur.t her mor e, s illustrated in Figure al ant , )
Pt S aos ‘3 g sfds heckn Hapsire Rerana e gough. Affgtemat've

t clearance.d. is for .
gh a componen? is |Ilustrated r|]rl?(lilgure 6. The components shown are

examplde of
stator components 312, 312' of a vacuum pump 310, and indeed may be the same
vacuum pump as illustrated in Figure 1. However, in Figure 6 an external surface 324 of
a stator component 312 has formed therein a plurality of transfer chambers 332, 334,
336, 338, 340. In use, fluid enters these transfer chambers from each respective
pumping chamber and is conveyed around the pumping chamber through the material of
the stator 312 and is passed to the next, subsequent pumping chamber. The transfer
chambers 332, 334, 336, 338, 340 are each closed by covering surface 324 with a cover
plate 314 (illustrated in Figure 7). Sealing means 330 is provided between surface 324

and cover plate 314 to prevent egress of process fluid from the vacuum pump 310 and

ingress of ambient air into the vacuum pump 310.

It is desirable to provide a protective fluid curtain between the transfer chambers and the

sealing means 330. As in the previous example, the transfer chambers 332, 334, 336,
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there between. However, as illustrated in Figure 5,
seal ant 230 may be recessed into asurface 224 of half
W@ b@blo4gdat or conponent 212 or, indeed, half sP&l/GB2008/050886
stator conponent 2 121such that sealing surfaces 224,
224" of each half shell q or conponent may come into
contact with one another di'fectly. In this latter
exanpl e, flow of both barrier fluid and process fluid,
between the two hal f shell stator components 212, 212
338,i3¢0dpgict indam extpriab awdacs. 334ofdlr halhshelkeiator gompenent 312 each
barrier fluid is provided primarily to protect the
recelygaf alitid JByIngna diffeegphrrieesusittp ewezeféehésﬁnﬁf@r p%mb&é% during
between barrier fluid channel 234 and an adj acen
operglipthichdhe Nashen I® S830-enapnseasentty, dre flpigd guran ¢%§§°V*ded by
directly into a swept volune of the vacuum punp
formingedis@aie; alpnaatgrhappels 13d 68 t&i 3390k LeeRingsb Her ‘b‘éd @gg@ferent
in any circunstances where a stator or housin
presgwmaonawpe R8T DI PrEFSYE BHEHADEAS P owebef R rebppnel 316,
each chanber having, in operation, a fluid of a
proxgmate @ndnlet fﬁg@glsqrtge Iyggyrﬁ@umﬁ)e}@t qﬂdo@@fghemressure barrier gas is
alternative exanple of such a conponent IS |IIustrated
supRligd e gianaeb320mpreximate 8 eHle! rediema the agyusp gpmp 310.
conponents 312, 312' of a vacuum punp 310, and indeed
nay be the sane vacuun1punp as illustrated |n Flgure
wever, in Fig an external surface 3
Excessﬁa'?%ff'%ﬂwﬂo'ﬁé'ﬁ gt of w&gnrr%? T8, Pr 3Pt by wﬁus% a‘?f W Rypssure
transfer chanbers 33 334, 336, 338, 340. us
diffefqrigp d’eB/Yﬁeé‘r@e%%'%aé‘”ﬁﬁ A P taﬁ‘aﬁbéP%mP?fémTé‘ﬁc??‘ceSS barrier fluid

ectlve anber nd i S conveyed ound. t he
sewﬁm& b SreherB2f o GUER e ageise 41V Boter ugang: caffgs into
ed to the next, subsequent punping chanber.
Contﬁ'ﬂéN't’}tHE§f‘ Fcec¥fiber s 332, 334, 336, 338, 340 are each

cl osed by covering surface 324 with a cover plate 314
(illustrated in Figure 7) Sealing means 330 is

ded between surfac
FlguPe 7 |Ifustrates an explodeéJ lsometrlc vuew of part of the vacuum pump 310 shown in

Figure 6 and illustrates the cover plate 314 which is used to close the transfer chambers.

In a vacuum pump having a configuration whereby the transfer chambers surround the
pumping chambers as illustrated in Figures 6 and 7, the second half shell stator
component 312" also has transfer chambers formed in an external surface thereof. This
external surface is also closed by a cover plate and sealing means is provided between
the external surface and the cover plate. Discrete, elongate channels can be provided
between the transfer chambers and the sealing means in the second half shell stator

component 312" in a similar manner to that described above.

In summary, by providing a plurality of discrete channels for receiving barrier gas at

different pressures a fluid curtain can be formed having a graduated pressure



and cover plate 314 to prevent egress of process fluid
fromthe vacuum punp 310 and ingress of anbient air
WO pa00/084187 vacuum punp 310. It is desirable to peDGBA®SA50886
protective fluid curtain between the transfer chanbers
and the sealing neans 330. ,As in the previous exanple,
the transfer chanbers 332f1§34, 336,338, 340 forned in
the external surface 324 of the half shell stator
conponent 312 each receive a fluid having a different
charpetersiigrwhicly cangeftachéite changfdprespidataierg duengiydinal extent of a
operation of the vacuum punp 310. Consequently, the .
vacuuhuipdmpuint ai way shairisvialeepssipld avhenng snaler eqrdinuous channel is
el ongate channel s 316, 318, 320 for receiving barrier
providedi d at different pressures. Once again, a |ower
pressure barrier gas is supplied to channel 316,
proxi mate an inlet region of the vacuum punp 310 and a
hi gher pressure barrier gas is supplied to channel 320
proxi mte an outl et region of the vacuum punp 310.
Excess barrier fluid | eaks out of channels 316, 318,
320 by virtue of the pressure difference between these
channel s and the transfer chanbers. The excess barrier
fluid serves to flush surface 324 to dilute and
di sperse any process fluid that cones into contact

with the surface 324. Figure 7 illustrates an
expl oded, isonetric view of part of the vacuum punp
310 shown in Figure 6 and illustrates the cover plate

3 14 which is used to close the transfer chanbers. In
a vacuum punp having a configuration whereby the
transfer chanbers surround the punping chanbers as
illustrated in Figures 6 and 7, the second half shel
stator conponent 312' al so has transfer chanbers
fornmed in an external surface thereof. This externa
surface is also closed by a cover plate and sealing
means i s provided between



the external surface and the cover plate. Discrete,
el ongate channel s can be provi ded between the transfer
w@eb@oberig7 and t he sealing nmeans in the second P@i/6B2008/050886
shell stator conponent 3 12' in a simlar manner to
that described above. In summary, by providing a
plurality of discrete chanddls for receiving barrier
gas at different pressures a fluid curtain can be
formed having a graduated pressurecharacteristic which
can reflect the changing pressure along a | ongitudinal
extent of a vacuum punp OLAMSay that is not possible
V\,hen a single, continuous channel is provided. CLAI M5

t ousé%g&%@%g%'hgkgmrﬁgsh‘g @%H@ )eucon(r:lgct (raiJISit gg:
f
0[@8 h%ﬂglh %E) %gérﬁgﬁ% ?? laé\lngﬁ/l c&ﬂp? c}r%g)afl Fec?tﬂ IOr t%etzﬁl?y (ﬁ:ﬂmng

on s 0 g BB Ao e s
to an%uﬂ&e%z;uo% ?rt]l’?‘ef;% r9f fluidinto and out of the vacuum
punp

a connection between said two hou5|ng

Cﬁ% rﬁiﬁ@éﬁf ec?B tHebRYhe {\Aﬁ)qlnosh% tc%’m ngngqé o Oeveﬁgtransfer of

et ween e sea 1 ng rreans

ﬂutd@ 5%}4{;% tgfqﬂggg&ﬁmﬁ gkmg ?%ec%hhgcg hr_%t\ﬁeeq\l éé}g F? Lhe,lneq

|UId passi ers . Bac
Cmﬂé§; E |gured to receive a barrier fluid haV|ng a
F pressure than a barrier fluid to be received

%ﬁ Qrpa)fa&] %ﬁa &B har%eléA oc%ﬁe%tf\)/ggw th Csce%ql% n'%akg and

reint e arra

the aﬁ‘HP% amrh@elrg Yor%‘?otebﬁ}\eg‘r’%e sealing means from fluid passing through the

chambers, each channel being configured to receive a barrier fluid having a different

pressure than a barrier fluid to be received by an adjacent channel.

2. Avacuum pump according to Claim 1, wherein the array of channels is

substantially co-linear.

3. A vacuum pump according to Claim 1 or Claim 2, wherein the chambers are

pumping chambers and the housing components are each half-shell stator components.

4, A vacuum pump according to Claim 1 or Claim 2, wherein the chambers are
transfer chambers and a first housing component is a half-shell stator component and

the second housing component is a cover plate.

5. Avacuum pump according to any preceding claim, wherein the array of channels
extends from the outlet region of the vacuum pump towards the inlet region of the

vacuum pump.
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3. A vacuum punp according to Claim1l or Caim2,
wherei n the chanbers are punping chanbers and the
wheomsiongoronponents are each hal f-shell statorPCT/GB2008/050886

conmponents. 4. A vacuum punp according to Caim1 or
Caim2, wherein the chanbers are transfer chanbers

and a first housing conpondbt- is a half-shell stator
conmponent and the second housi ng conponent is a cover
plate. 5. A vacuum punp according to any precedi ng

6. CA@h&lumpemnpiadcdramgad Ay pRicedifg tRfhSwRXERNAS difaQ B tiehnels
outl et region of the vacuum punp towards the inlet

extericRGFM tHaf outiREregrRmlbithé Uaguuth pdiny aCthdnhipUTEHIGT 60thE ivAguum
to any preceding claim wherein the array of channels

pumgxtends fromthe outlet region of the vacuum punp to
the inlet portion of the vacuum punp. 7. A vacuum punp
according to any preceding claim wherein at |east one

7. OA vatiunt pepeiceordipigan aal prdcedingiidigywhéreiroatdedst vae of the
purge gas directly into a punping chanber or transfer

discrefeaning@inet is cbefigtredidighivenpur§e gds didatiy tP aunatePEitiniger or
to any preceding claim further conprising at | east

tranststehhesd optretvacoomneeied to at | east one of the
housi ng conponents; sealing neans | ocated between the
head plate and the housi ng conponent to prevent

8. tAaasdiuen poipfadcoordingrtd anppccedingafaimhiirthammm@arisithgathiesst one
pl ate channel |ocated between said sealing nmeans and

head flatecloandieed {o atheast ead opthatheusing osipooemts; spatieg means located
receive barrier fluid to protect said sealing neans

betweenthef Hasidplaga sedige béusinggétonpmmechirdrevent transfAr olftuidiimo and
punp according to Claim8, wherein the head plate

out of treerguehp;iamdianhdddiplate channel located between said sealing means and the

chambers, the head plate channel configured to receive barrier fluid to protect said

sealing means from fluid passing through the chambers.

9. A vacuum pump according to Claim 8, wherein the head plate channel is in fluid
communication with and receives barrier fluid from at ieast one adjacent channel on the

housing component.

10. A vacuum pump according to Claim 9, wherein the head plate channel is in fluid
communication with adjacent channels on opposite sides of the chambers of the housing
component, said head plate channel configured to receive barrier fiuid from an adjacent
channel on one side of the chambers and convey it to an adjacent channel on the

opposite side of the chambers.

11. A vacuum pump according to Claim 8, wherein the head plate channel is in fluid
communication with and conveys barrier fluid to at least one adjacent channel on the

housing component.



conmuni cation with and receives barrier fluid from at
| east one adj acent channel on the housi ng conponent.
wWageovpdaacuum punp according to Caim9, wher ePCI/GB2008/050886
head plate channel is in fluid comunication with
adj acent channel s on opposite sides of the chanbers of
t he housi ng conponent, sai #6head pl ate channel
configured to receive barrier fluid from an adj acent
channel on one side of the chanbers and convey it to
12. avadiuAcgurhp abesitiag t@any precedipg siaire, wheateinahe tbaling means is
chanbers. 11. A vacuum punp according to C aim 8,
ano-Whgrein the head plate channel is in fluid
comuni cation with and conveys barrier fluid to at
| east one adjacent channel on the housing
13. covamunenpurd? acéoriliag e ampoinPlames v a1 hoviieseianlye peadiognems is
claim wherein the sealing neans is an o-ring. 13. A
a linevd@cedaBNpuUnp according to any of Clainms 1 to 11,
wherein the sealing neans is a line of sealant. 14. A
vacuum punp according to any preceding claim wherein
14. tAreaquuespumpe aatording ¢ abypreloading etairh) wiheteinghe poasisuedatiwhich
said array of channels increases fromone channel to
the bamieatljiid ¢ereceivhdimsdid acapstchianeelarim@gases from one channel to an

adjacent channel across the array.



