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a punp. Vibration isolators are used to reduce the
vibration transmitted to an apparatus froma

hi gh- vacuum punp, for exanple, a turbonol ecul ar punp,
during evacuation of the apparatus. The use of a

vi bration isol ator i smmwl e when the
appar at us under evacu ' ' to mechani cal
vi bration. For exanple, the transm ssion of vibrations

to an electron mcroscope can lead to a | oss of o
r éBis invenitonfelates toiavibsatigreisolahon for inhikitingdransfersoforibration to
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tool. Wth reference to Figure 1, a vibration isolator

10 is typically connected between the fluid exhaust of
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defi ne Qw, path throu the isol ator for ui.c
paﬁbwfarﬁ/o%w?ﬁ%Mw&%s&gpmrwstweg%wa@ows pongitive to
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Shiechanical SARIGT Fbr BRaniple, the HaRsfiichion of Morafondtifan

t elestropvacnescape cardieadstoalossai mesalutioh af thee Bvcroscope, whilst

. h d.of the bell 0 f .
B oo Rirstan.ol Bfatehe 8 prceRt todlprizad i amiegiing

2B8rrofs MUSroRMBRCActe PRitBhaReessI i ¢ cylinder 26 mount ed
on the second flange 24 that prevents the bellows 20

fromcol | apsi ng under conpression when the fluid

V\WI{H beé%%%%'ﬁ&ﬁré T, gbib?aﬁéjrp i<BldI8P P 8 % {y%ically connected
between the fluid exhaust of the apparatus 12 to be evacuated and the fluid
inlet of the vacuum pump 14.

Figure 2 illustrates in more detail one example of a known vibration isolator
10. The isolator 10 comprises a steel bellows 20 that defines a flow path
through the isolator 10 for fluid pumped from the apparatus 12 by the pump
14. A first annular flange 22 is welded to one end of the bellows 20 for
connecting the isolator 10 to the apparatus 12 to be evacuated, and a second
annular flange 24 is welded to the other end of the bellows 20 for connecting
the isolator 10 to the pump 14.

The bellows 20 is surrounded by an elastomeric cylinder 26 mounted on the
second flange 24 that prevents the bellows 20 from collapsing under
compression when the fluid within the bellows is at a sub-atmospheric
pressure, and provides damping of vibrations generated during use of the

pump 14.



pressure, and provi des danpi ng of vibrations generated
during use of the punp 14. The isolator 10 further
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the bellows 20 from extendi ng under the weight of a
punp 14 connected to the seco_rgl_fl ange 24 when the
apparatus i s not under evacuation. Each interlinking
menber is in the formof a V-shaped netallic strap,

wth the first strap 28 being we]ded to the first
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apparatus 12 is the stiffness of the isolator 10. As

t weldas tooihe sezongflangel 34 sathat thelstaips8; 30avei linkederln the
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Fooinponents; thelsirapg 268y 80 Laé ispaced aphft Hpadistance xigxtending
isolator 10 is under conpression, and so the straps

2glongghgraxis et therbellons29.. Consequently, the primary
route for the transm ssion of vibrations to the

apparatus 12 is through the el astoneric cylinder 26,

withe lpdrametersgmaemingd s nissioacf iliratidh drope she2 pumpdi14 to the
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cPRBREGS T2 eyt RitesscrtBBESHIRE 300 K3 T e Lo Anavbically has
| hSelRBlyabAShhétdn! axiaf lifhé$s théreds MRirhaNeahsmission of

progressive stiffness characteristic, causes its axial
svibratinrsto the appatatus 12 throughdke behews 26r dagtheymore aduring

¢ Ruae Bioh b heirelup Bla BORIETI F wiiGfterepbioR. and <o the
egfraps 28, Bbaré nebitethen CbnyédliditiyPthd prifagy route for the

apparatus 12, ] )
ransmission of vibrations to the apparatus 12 is through the elastomeric

cylinder 26, which becomes sandwiched between the flanges 22, 24 during
evacuation of the apparatus. However, when the elastomeric cylinder 26 is
compressed in this manner, its hyperelasticity, reflected in a non-linear
progressive stiffness characteristic, causes its axial stiffness to gradually
increase. The increasing axial stiffness of the cylinder 26 reduces the ability
of the isolator 10 to deflect, which progressively enhances the transmission of
vibration to the apparatus 12.

In a first aspect, the present invention provides a vibration isolator for
inhibiting transfer of vibration to an apparatus during evacuation thereof by a
pump, the isolator comprising a bellows for conveying fluid drawn from the
apparatus to the pump, the bellows having first and second open ends, and a
resilient element substantially co-axial with and surrounded by the bellows,

the resilient element having a first end connected to one of the first and



In a first aspect, the present invention provides a
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a punp, the isolator conprising a bellows for
conveying fluid drawn fron1thq3apparatus to the punp,
the bellows having first and second open ends, and a
resilient elenment substantially co-axial MAth and
surrounded by the bellows, the resilient e

haquf 3P4 PR AR BEHREDH AN PrBIREte 1@ e ANBLpne of the first
ﬂa%gea,qldgpg eq{(l% and a second end connected to the
0 h

er one irst and second open ends. The
|nvent|on can thus provide a vibration isolator having
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| Sirg&¥URe ahli it RFatieRPlowakial, IdhRaf anpanit stipessasl of
the bellows being connected to the body of the punp.

For exanple, this open end of the bellows may be

o By B8 R it Bl Wi e bl Otfn. s of the
nBElldws belhesdratbctéd tdire Wﬁﬂth@ppﬁnnpnd:o@fexhhﬁ)le thls open

bell ows for nmounting the isolator to a punp,
eﬁﬂd@ff the,belieus maybe ép@n@ﬁedﬂeuaﬁgawvﬂﬁ@f&aw megrﬁéwnh the

Sﬁ8 c{f?ﬁ‘é’ un{ {epﬁét \)%gf% E{E{Ia&éﬂﬂﬂﬁl t%%connected to

pre open
btHis eesorﬁd) ppen lelmdl afghe Ihellowelfat mouhting the jgodatat tsatpump, with
th the other end of the resilient

oPamad Guhe setlismaipaent Bometantasted fofresedand fange. In
DB th, BN TR 16 MRefohiny cBeBibaBInE AR R end of the

el enment IS | ocat roximate to the rst open e
t hellbws favmounting thenisotatar tocan Appatositb b @vaeuatedf with the

Ph R g 3t B e o dne i e 8hhange of
the bel l ows and connected to the first open end of the
bel |l ows. The isolator may be in the form of

a
c bntheneieferied embosimenhitle firyd emst of thedesilient element is located
proximate to the first open end of the bellows and connected to the second

open end of the bellows, and the second end of the resilient element is
located proximate to the second open end of the bellows and connected to

the first open end of the bellows.

The isolator may be in the form of a component which is mounted to both the
apparatus and the pump, and so in a second aspect the present invention
provides a vibration isolator for inhibiting transfer of vibration to an apparatus
during evacuation thereof by a pump, the isolator comprising a bellows for
conveying fluid drawn from the apparatus to the pump, a first flange
connected to one end of the bellows for mounting the isolator to the
apparatus, a second flange connected to the other end of the bellows for
mounting the isolator to the pump, and a resilient element co-axial with and
surrounded by the bellows, the resilient element having a first end located
proximate to the first flange and connected to the second flange, and a



apparatus and the punp, and so in a second aspect the
present invention provides a vibration isolator for
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duri ng evacuation thereof by a punp, the isol ator
conprising a bellows for conv?ly_i ng fluid drawn from
the apparatus to the punp, a first flange connected to
one end of the bellows for nounting the isolator to

t he apciaar atus, a second flange connected to the other

h .
eRecyid end lasated REONBAte I SREoNAdiangs  ancheonneated to the first

PHOR eand a resilient elenent co-axial with and
surr%u’nded by the bellows, the resilient elenent
having a first end | ocated proximate to the first
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CARR ﬂ%ﬁg?,y érg% hRecbhd %bn]fnbé‘t@)g eonfé&editd tifd s8Eond ﬂént@%é’,fwith the

prefera nprises a first connector connected

t fiestiendsaf the sesjlientanembes bethgattasheddodhe sesand ceaneetor, and

it SFCaR w8 Fumsliens b e uRing 2sfhed e o) bBfiector.
sgpesd cendedtbrs re presérabBndverkipping, keiothustdre ralsly
the first connector. These connectors are preferably

onBpuiasiatiget. aliutherrrsferrad pmbpdiraenty thatiist sePyeder iset .

| . , .
< SHEPERREA FHASTRI IS MY SR ond Sbiridcher, ERkRREhRbotal may be
c prowvidéd by mmyaroh-shaped detneyton hazinghesdsapethexted ke it r

C BFRREHIVB JRDB ARG GeMER] RSt SAgaed IEihe Eetirhp e

i sol ator may conprise danpi ng nmeans for danping

oscillation or vibration of the resilient elenent. The
ddimgiisgjatnranay nagppise fdamping neeans fos dampinaoscidation or vibration

BRI it B0 b e R i, B0k Bopprise
| pfetitied drthvRERhicRTbnEids at Iddee arpisition eftheRssiliznt element

during use.

Damping means may be located between each end of the resilient member
and its respective connector. Alternatively, or additionally, an elastomeric

sleeve may surround the bellows.

The isolator may comprise an auxiliary mass which can be located to increase
a resistance to axial compression of said bellows when a fluid within said
bellows is at a sub-atmospheric pressure. Preferably, the second flange

comprises connection means for connecting said auxiliary mass thereto.

The resilient element is preferably under tension, and thus may be provided

by a helical tension spring. The tension spring is preferably pre-tensioned.

Features described above in relation to the second aspect of the invention are

equally applicable to the first aspect, and vice versa.



and its respective connector. Alternatively, or
additionally, an elastoneric sleeve may surround the
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whi ch can be | ocated to increase a resistance to axial
conpressi on of said bellows when a fluid within said
bellows is at a sub-atnospheri'c pressure. Preferably,
the second flange conpri ses connecti on neans for
connecting said auxiliary mass thereto. The resilient
el ement is preferably under tension, and thus may be
. _ . , . T :

T IERLBK i) BB (8 et At By ey BP Pl g B reforpnos
aodthe doconglamyingdiawings isedochd aspect of the
invention are equally applicable to the first aspect,
and vice versa. The invention will now be descri bed, by

urd 18masTRIEs AR idolat¥r cBnhEERUBEIReER eltﬂS‘lﬂnP and an apparatus
acConpanyi ng drawings, in which: Figure 1 illustrates
ate e evacuated byrtbepaeniet ween a punp and an appar at us
to be evacuated by the punp; Figure 2 is a
cross-section through_a known vibration isolator;
FFigufe 23s lascrasé-eBctioreirefigha Knowrplibratforpiswidest i on
i sol ator according to the present invention; Figure 4
is-a cross-sectional view of the isolator of Figure 3,

. | - . . o .
oFigULe 43¢ aRoR e o BByl el qiator agograing to the
vprasesdt mventioh; ne B-B; and Figure 6 is an isonetric
rear view of the isolator of Figure 3. Figure 3
illustrates a vibration isolator 50 for connection
o LTS 85 2Eo0S S oA R 1R IBRAGH S TIRUIERD, a8 iowed along
Three As®] at or 50 conprises a steel bellows 60 of
general ly cylindrical

Figure 5 is a cross-sectional view of the isolator of Figure 3, as viewed along
line B-B; and

Figure 6 is an isometric rear view of the isolator of Figure 3.

Figure 3 illustrates a vibration isolator 50 for connection between the fluid
exhaust of an apparatus to beevacuated, and the fluid inlet of a vacuum
pump. The isolator 50 comprises a steel bellows 60 of generally cylindrical
form having a first open end 62 and a second open end 64. The bellows 60
defines a flow path through the isolator 50 for fluid pumped from the
apparatus by the pump. A first annular flange 66 is welded to the first open
end 62 of the bellows 60 for connecting the isolator 50 to the apparatus to be
evacuated, and a second annular flange 68 is welded to the second open end
64 of the bellows 60 for connecting the isolator 50 to the pump.



formhaving a first open end 62 and a second open end
64. The bellows 60 defines a flow path through the

w0 swBasss 50 for fluid punped from the appar at BGT/BB2G0MO50645

10

15

20

25

30

punp. A first annular flange 66 is welded to the first
open end 62 of the bellows 60_or connecting the

i solator 50 to the apparatus po be evacuated, and a
second annul ar flange 68 is welded to the second open

end 64 of the bellows 60 for connecti %_t he i sal at or
5T3he betiolss FOrpImundsen resiliens glesoentofth aenigh iBieferably under

FREin s o 5o B8 9,0 e
I f@rrhhﬁ 4 pelivad terssibre lspm&j; Tl’ headensios ppring is W&fet&bwacme-

spring is preferably . a pretensi ned
~Basionedt sHAng e Tasilarh SIRBoBG & SPaL il S0 ighwith the

LB {sewh@gesﬁeﬁt sRAdrit T £ R lenf{07 8 R afed pfcdimate to

ocate roximate to t Irst flange
sthedirdt flanher@6) zmdiaes@cpndendamblotcatetdwogenatedoﬂhar$geond
Gﬁ%1A ébrst connector 76 is provided for connecting
F%8P1ient element 70 to the first open end 62 of
the bell ows 60, and a second connector 78 is provided
for connecting the resilient elenment 70 to the second
opdirsteeanrestef 76 He pravideshioreonnegtingithe esiliept element 70 to the

fﬁlﬁgéegﬁ UNSRLb¢ R beiio! 6! (Pearfoo ge%%@eoﬁ'ﬁéaﬁ?l?@ﬁ’fﬂ [qvided for

having a cen attached to

S@@m@btmgdhé%ﬁﬁemf@emt Voewtth@ becond opén end GBhdSthaﬂaellows
wel ded or ot herw se connected to the f| st f e

TR & this exadpiedhe firsteonpegior; 648 iR ﬂTen 0("Weo f‘%ﬂ
a§§ eﬁé?é‘lp ‘ﬁ%vﬁ%&‘?&ﬁﬂéb pcﬂgéﬁh %@ﬁlta‘bﬁ@ﬁﬁ@'th?%&bﬁ@ eﬁﬂ 74 of the

ed’'to rrst 'en e resilient elenent
7Ebsaimht ehlhesb’vahd emndsr82owaldedi areothemnvise codneciette the first

cond I e 68. The f| nd.s nd nectors 76
3% 65 ess95 oot et 78 B in ey B &RPaR . ah drch-shaped
Sé@ﬁﬁaﬂ& fHaJv}hgf cBAEANGrioA sdadti dhgdetb 8RB fitst(@hef 72 of the
shown) may be 1ocated for danping oscillation or
resment element 70 and ends 86 welded or otherwise connected to the
second flange 68. The first and second connectors 76, 78 are angularly

offset, and in this example are substantially orthogonal.

A damping element (not shown) may be located for damping oscillation or
vibration of the resilient element 70 during evacuation. The damping element
may be made from plastics, such as Viton or PTFE, which is suitable for use
at high vacuum. The damping element preferably contacts at least a portion
of the resilient element during evacuation to achieve a required damping

effect.

The damping element may be located between each end 72, 74 of the
resilient member 70 and its respective connector 76, 78. For example, an
elastomeric o-ring or other elastomeric member may be provided about the
resilient element 70 to dampen the surge frequency of the resilient element 70

and/or dampen lateral vibration of the connectors 76, 78. In other



vibration of the resilient elenent 70 during
evacuation. The danping el enent may be nade from
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use at high vacuum The danping el enent preferably
contacts at |east a portion of, the resilient el enment
during evacuation to achieve™a required danping

ef fect. The danping el enent may be | ocated between
each end 72, 74 of the resilient nmenber 70 and its
rwwmmeretScmmcmg?@emmt cemprisga@pileevgaround a

DR es o he Res P giBler® 2PE R B g (BAGn G,

Sbtirﬁfbfftlﬁé%@l’tmt gémeht orem d>-lr|agtsu©bertedtby7fi}stamuid second
danpen | ateral vibration of t

he connec ors 7(? .
Raiesteraiertrivsthat Feoptants i @S&%&ﬁ@ wing 'és
%f&éﬁtlgélg ugd @dl)ﬁ( en%g nfé{qlctgiﬁ%ie‘é&lgt 'sﬁB{Nnﬁe heaERE

rlesaleideabomltleerbatlows 60ar8u1>rra s@wepmuldm rl@jatfvehsthlram

FePRUTN B Erlasiaarieigeer 2 ot g RIQHR SoasBf 10 so that he

a@léé\t/é AB&lonKy miintl eéhﬁm.bﬁ 16 (RS ¥RIidtalofThe MblateRBobe
| ocat ed about the bellows 60. Such a sleeve would be

relatively thin-in corrparlson to the elastoneric

?‘é%l?%ﬁﬁ%é%é%‘ﬁwﬁﬂ .W(S’%@%% % %&ﬁ{cioil\gtr? M‘?&h firfiRs the axial
séxgdrizasts obthet hstiowsob@both it ndimeals ealdadedtcoabamarm the
provi des an axial constraint which | |g1 ts the axi

eieplata’ o %Td Vhen flae [sARoBR0 b eAnRertad hsiween amcagmseump
CondLh alf u%ti§ Hesé\}a%hﬁfeds%nd"’lﬂgs%?\ A g?a\ht%%ﬁé%rc:é)actmg

i's conn ween a vacuum punp and apparatus to
ben évea pumtpetendanal exparsd Wreehellows 60i t ati onal force
acting on the punp tends to expand the bell ows 60.
Duri ng evacuation of the apparatus, a large static

| Qﬁﬂng‘“e‘véc%tléme HeBptratus) 834tde Shtié hadhdts haREHuUmMp as a
bet weén external atnospheric pressure and the
result of the difference between external atmospheric pressure and the
internal sub-atmospheric pressure, which load acts to axially compress the
isolator 50. The flanges 66, 68 of the isolator 50 are urged together, which in
turn urges apart the ends 72, 74 of the resilient member 70. In response, the
resilient member 70 acts in tension to provide a resistance to the compressive

axial loading experienced by the isolator 50.

End stops may be provided to limit compression of the bellows 60 in the event
of a failure of the resilient element 70 during evacuation of the apparatus
connected to the first flange 66, and/or to limit extension of the bellows 60 in
the event that the resilient element 70 becomes coil bound. For example,
suitable end stops may be provided by interlocking tabs located on the
connectors 76, 78. In the event of a catastrophic failure of the pump
connected to the second flange 68, which will tend to cause the second
flanges 68 to rotate relative to the first flange 66, the connectors 76, 78, which



i nternal sub-atnospheric pressure, which |load acts to
axially conpress the isolator 50. The flanges 66, 68
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urges apart the ends 72, 74 of the resilient nenber

70. In response, the resilient nmenber 70 acts in

tension to provide a resistan8e to the conpressive

axi al | oading experienced by the isolator 50. End

stops may be provided to limt conpression of the

batd awgulafly disptdwdemﬁntespfecato‘ eadhuotheofwitl lemgage idndadissipate
el ement 70 durin cuatio of t he appar at us

cBierRReTeY gleaefq{@ g? PUR, and/or to limt
extensi on of the belloms 60 in the event that the
resilient element 70 beconmes coil bound. For exanpl e,
sAimass ef thedpurnp gstingynger thew‘fewé of g;awtutpéowdeaureﬁgstance to

2208 SRR o ohE T Rt ( resrarl® §EFleaty

S pEwilieht blet@et 18, Tofal Ie8ser drtentc Adnass clthedowbeflem68,
flanges 68 to rotate relative to the first flange 66,

t fennasioREs 8nd beIows S0 alp casists GHIANAIIPTAEEFIAR. ! 4 mass
f the r@?ﬂé? rélive? gwgtth? xna‘i"'cbhp?é@%"i\%efcﬁ@éj off tﬁé 'b@?&ﬁs 60

gener ate ure
t hrayrhmpufacvenhg)mhel belloWe t@bﬁelde dif mgy bei de;snnabtanocmsvide an

-aaig e (el Sheurd SHREESEH 86 rbied 1B pmBa the Bt or the
e|soNEeF toﬂ@ssT%x@l b@ﬁ\’i)‘?éséi’dﬁ 8ftthe t?elm%@f PtdierdoW\ef lower
fl ange 68, connector 78 and bellows 60 also resi'sts

sfiangen &8 &f the igplatesisqrovidedavithheenngiction engangpfor gonnecting an
conpressive force on the
bgpﬁhﬁ%ésérg&rbelgglu?ﬁ?@bent for the bellows to
buckle. It may be desirable to provide an auxiliary
not sh whi ch canb fixed to gne of _the np

g? ?‘F W&'P%‘BP \Sﬁg franpigsion !&‘i = aRR?r'i%‘n“éég |aBrP§9f"aﬁ'Hal?°f°e

bsgéMGg%ltl‘P{llﬁ’ﬁ%l of: thﬁ Hurflrﬁ Qﬁé‘c&%oﬂfofttﬁ@apparatus is

isolator is provi ectlon nmeans

c deteeminadhbythenaxial, ishear ansylttsuﬁnmselsmfﬂheﬁs@atgeso The axial
stiffness of the isolator 50 is determined by the axial stiffness of the bellows
60, and the axial stiffness of the resilient element 70. As the resilient element
70 may have a very low axial stiffness in comparison to the elastomeric
cylinder 26 of the known isolator 10, the isolator 50 may have an axial
stiffness which is significantly lower, for example around ten times lower, than

the axial stiffness of the known isolator 10.

The shear and tilt stiffnesses of the isolator 50 are determined by the radial
locations of the bellows 60 and the resilient element 70 about the axis of the
isolator 50. Due to the axial location of the resilient element 70 within the
bellows 60, the resilient element 70 contributes very little to the shear and tilt
stiffnesses of the isolator 10, whilst the elastomeric cylinder 26 of the known
isolator 10, which surrounds the bellows 20 of that isolator 10, contributes
substantially to the shear and tilt stiffnesses of the known isolator 10.



The inhibition of the transm ssion to the apparatus of
an oscillating force associated with vibrations of the
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by the axial, shear and tilt stiffnesses of the

i solator 50. The axial stiffness of the isolator 50 is
determ ned by the axi al stifffess of the bell ows 60,
and the axial stiffness of the resilient elenent 70.
As the resilient element 70 may have a very | ow axi al
sCohsepemtly nthedsplatorsihhas shear andiilt stibnessesywhinbere 26

I th I 0 h
coipBNcarty e e s 3 0P SAPWAISTERY Wouer for
exanpl e around ten tines | ower, than the axial

stiffness of the known i sol ator 10. The shear and tilt
sWihilshibequesence aka resilientslemenkr@ M@trbm brilows, 6@ may

B8Rl A S A IR e BB, SO RS sdHo no
t KiovarX istllatbp tatwten thie isblatare o, Semavel bitenis 20) 60 d)ihl n

the bellows 60, the resilien nt 70 gontr
vearppaiable irtermal dianmaten it lgﬁath% nqied tth@fftﬁ@é%tegn% cligrpgter of the

| SOlRHLE0 %@thé"f&?@%%@%hﬁ&tacﬁr&% 51 lﬁ)’e{Hé“ﬁt%eﬁée of a 6_;196:

known 1 sol at or surrounds t bel | ows 20
t alements lacated tgiialyoowtsidedthebedlostGt inagangrasy thaanternal

d [t stif f th | {
18018 b e werad SLBRIrGmn GOIREEP 1R i nsilaRieq by the
Sbéé‘steneé fSantinehefare thd m'uw‘ne@graﬁ | thelergoniehiereylingse26, when
the known isol ator 10. Wiilst the presence of a

rﬂf@ﬂi issadimit tortbaextanal diametenef theliselatorsdn thiy case, the
%l‘iéﬂrl?ggg %gf#étéér &f tfngcﬁetllh H%?ftgeg‘{é‘f? Tﬁ qﬁ%f éfclhﬁtb%ﬁlows 20

arrson e known

I sbothetimownligolziér mvawdmah/MSl&ﬂ] tHéOthB‘ cordgrdarade ef the isolator
i nternal di aneter, noted that, the i

|
dP@ i gwater thapdhakef tBﬁéS%t%ﬂ%t HeS RIBSUL aPe@dS.asgrﬁra?eaf degree
Coffé {I’drﬂ‘?ﬁ sBle gilﬁ? e %éﬁﬁ%&aﬁée 6f‘t>hee S8R 50, 'M&Gpnate

radi a out si . In contrast
| oh@ceaﬂf the sdemal dnametaeobmlel baAb\A@cBQtho 1Shiié the, mwrements of

eI e\}aocrua lgn 's?/stce?rrﬂso l rP1et$ineb;§/u %nd isolator 50 form part.
It is to be understood that the foregoing represents one embodiment of the
invention, others of which will no doubt occur to the skilled addressee without
departing from the true scope of the invention as defined by the claims

appended hereto.

For example, the resilient member 70 may be provided by a compression
spring, which may be surrounded by a sleeve or other constraining member.
In this case, the first end 72 of the resilient member 70 would be connected to
the first flange 66 by an alternative form of connector, and the second end 74
of the resilient member 70 would be connected to the second flange 68 by a

similar form of connector.



presence of, and therefore the thickness of, the
el astoneric cylinder 26, when there is alimt to the

weaezdasnwaks di aneter of the isolator. In this caBeT/GBh@7/050645

10

15

20

25

30

internal dianeter of the bellows 60 may be | arger than
that of the bellows 20 of the known isolator 10, and
may be such that the conductalte of the isolator 50 is
greater than that of the isolator 10. As a result,
there is a greater degree of freedomin selecting the
conductance of the isolator 50, by appropriate choice
of the internal dianeter of the bellows 60, to suit
tGRAMSBi renents of the evacuation system of which the
punp and isolator 50 formpart. It is to be understood
that the foregoing represents one enbodi nent of the

i nvent A gibrativh éscdatof forrinhibiting tramsfevolivbrationito amapparatus

:E iolpl(eecglfr?r{jgﬂé\%sc;sﬂ%%\f’\v: thPeg)tbf b&?%h%{ﬂf %1);; {rq%érgtéFg?%ﬁging a bellows
appendgg cBﬁ{/&‘/igg g@f& dRNATTRbA tHeBopatud ®©rtheprmigrthédellows

may be provi de a conpression spring, which may be
sur r oumahdng iystaans sasondoppen apds.citha §$'H¢Wge|ﬁ%‘ir .

In this case,. fhe first. 7 i i
70 wousdbSaniRirih W fiRyRLBE Be bEfw SRR fesitont
al t er ngfeyentHaiRgA fiestrgeréshinecied td bae ot tenfirstadd Sécond

of the resilient nmenber 70 woul d be ong‘%:é@gtotg .
secondopenegdssantha secengianst cormianied 1 5PNeo ()?‘R%f"‘s‘
1. Avj ' [ for inhibiting transfer of

vi br at %gﬁ%%gégﬁ%oggbgérna%s duri ng evacuation thereof by

a punp, the isolator conprising a bellows for

conveying fluid drawn fromthe ar at t.o. t he ,
tRe be BhEtienysolglaracseralng o I 1 opemPERGY 3 fReS

i . o ) ) i<olat
Lot oSO PSR R B 1 08 ol g ho skt

havi ngtaahiapparaind to berevaceatad; anecofdherfifst and secepnstiends of

S’econdthe resilient element being connected to the first flange.

3. A vibration isolator according to Claim 2, comprising a second flange
connected to the second open end of the bellows for mounting the
isolator to a pump, the other one of the first and second ends of the

resilient element being connected to the second flange.

4. A vibration isolator according to any preceding claim, wherein the

resilient element is under tension.

5. A vibration isolator according to any preceding claim, wherein the

resilient element is a helical tension spring.

6. A vibration isolator according to Claim 5, wherein the tension spring is

pre-tensioned.



open ends, and a second end connected to the other one
of the first and second open ends. 2. A vibration

WO s@BaiTrss according to Claim 1, conprising a fPemngs2007/050645
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connected to the first open end of the bellows for
nounting the isolator to an apparatus to be evacuated,
one of the first and second-dids of the resilient

el enent being connected to the first flange. 3. A

vi bration isolator according to Claim2, conprising a

Feco n\‘/\i‘;s %)?é't&?‘n %elHiéﬁé@t%rﬁmgttb%rﬁﬁﬂéeddmg&ﬂamnd;vlméreimme first

béll o mounting the isolator to a

one ofendhef thErreslllénUe‘gﬁl%ﬁéﬁ tgq:ageq)prqxp{ga\ee@l tr‘PQH?t open end of
el e ms%g E)e-lﬂgglﬁ ﬁ@@oﬁn&%&}%@ tn&g {F\% SR PERE of g‘f ﬁellows and

Vi bra 0 any precedi ng
wher e'tﬁets@@ohc%'nkil sfithe eésilienttelesient daelocataubpmmmate tA the

vi bration isolator accordin rec

Whor aiseopnE aRed et the ke sad onBeeiaaito e s igben end of
spri NGe ell %l bration isolator according to daims5,
wherein t enS| on spring is pre-tensioned.7. A

whbratl onhl soI ator according to any preceding claim

ereipn the first end af the resi t

1&cat e VBl fPBPQfH@hMm"WéW éw\ﬂgaﬁn?ﬂg %pe??%aratus
and Ccoff&d empe ik Rbldtbecoabtis bell
and t he seconc# %hgpé?dg%?eé;ﬁ [ gﬁt elmedrgentcl sbl lo}ggt%de ons
pr oxi nier eonveying fluitdranvrofiem tecrpraraivs tedhe ey Ryfirst flange

t ed ' ,
U1 br atfamacled B gne e AP SEIPNS ol ARURShoBHE isclatofto the
vi br at 4gparbu2 mmar@mnmtwmwm other ehdmédiﬁe bellows
a punp, the i soJat or conpri si ng |l ows fo

conveylosgneunting hedsplaiordmthe euﬂﬁb&n&%éeﬁ"tﬁ’itr?ée’aﬁ%
a fir Séu&tgﬂﬁiﬁly co-axial with and surrounded by the bellows, the resilient

element having a first end located proximate to the first flange and
connected to the second flange, and a second end located proximate
to the second flange and connected to the first flange.

9. A vibration isolator according to Claim 8, wherein the resilient element

is under tension.

10. A vibration isolator according to Claim 8 or Claim 9, wherein the

resilient element is a helical tension spring.

11. A vibration isolator according to Claim 10, wherein the tension spring is

pre-tensioned.

12. A vibration isolator according to any of Claims 8 to 11, comprising a
first connector connected to the first flange, and a second connector
connected to the second flange, the first end of the resilient member
being attached to the second connector, and the second end of the

resilient member being attached to the first connector.



connected to one end of the bellows for nmounting the
isolator to the apparatus, a second fl ange connected

wo o008log7168 her end of the bellows for nmounting PEEGB2007/050645
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isolator to the punp, and a resilient el enment
substantially co-axial with and surrounded by the

bel | ows, the resilient el enerit2 having a first end

| ocated proxinmate to the first flange and connected to
the second flange, and a second end | ocated proxi mate

to the second flange and connected to the first

flange. 9. A vibration isolator according to Claim8

viter ei A vibmatioreisiolatenacesrdingrio Glaim Ade Whespisi tha copgeciers are
vi bration i§ol tC)[I‘ according to Claim8 or Caim?9,

wher eidNIYRIY ¥L$9% ent el ement is a helical tension

spring. 11. A vibration isolator according to Caim

10, wherein the tension spring is pre-tensioned. 12, {A‘ .
Vidor atA yibration igolatonaeenrdingytor Glaiy 26T efaiints, gvhereimthe first
conpri si f.L L ' )

71 angeorkibsRy it sbsGRNARr bANCARITENRY sheold Epnhader
flange, the first end of the resilient nenber being

attached to the second connector, .t he cond .

o15.¢ hoA bsAlipR fRoGnBEr ORIt S abaiSo! % e P wgHein each
connec ' L@ B rd cOREEEEH RvihG drdsi M

12, m%%qer??rh@ﬁé%ﬁgnﬁ%grag&g?ga%%ulagrI offs_etg .14, A

vi br at camected td its respestive fignge anda eenpalportivaicenngcted to
whereipn the fi [ste c%i}nect or is substantially

or t hogBiedestignt REMMUond connector. 15. Aj/ibration

i solator according to any of Clains 12 to 14, wherein

each connect or _congéi ses an arch-shaped connector . .
hi§i ngAerikrationisdiatos accerding tq aay pEeGesing Claife CAmArging

centr aha%%ﬁntd %%a?\grigP&éﬁgiﬁgoosciﬂation or vibration of the resilient

element.

17. A vibration isolator according to Claim 16, wherein said damping
means comprises a plastics element which contacts at least a portion

of the resilient element during use.

18. A vibration isolator according to 16 or 17, wherein said damping means
is located between each end of the resilient member and its respective

connector.

19. A vibration isolator according to any preceding claim, comprising an

elastomeric sleeve surrounding the bellows.

20. A vibration isolator according to any preceding claim, comprising an
auxiliary mass which can be located to increase a resistance to axial
compression of said bellows when a fluid within said bellows is at a

sub-atmospheric pressure.



the resilient elenent. 16. A vibration isol ator

according to any preceding claim conprising danping
wore@n®4f168 danpi ng oscillation or vibration of P€T&B2007/050645

resilient element. 17. A vibration isolator according

to Caim16, wherein said danpi ng neans conprises a

pl astics el enent which cont aclt®- at | east a portion of

the resilient elenent during use. 18. A vibration

i sol ator according to 16 or 17, wherein said danping

BRANS A JibkAfH ROIAIST AEIHdRYAB Gl 0, Wrerégsddid eetond flange

menber and 1ts respective connector. (19. A vibration

i sol atommprisesrehnngclion angans ter senpECnGsAd aliiary Miags to the

an el astonerj c sl eeve surroundi ng the bellows. 20. A

vibraﬁpﬁﬁﬁﬁngQFor according to any preceding clai m

conprising an auxiliary mass which can be located to

i ncrease a resistance to axial conpression of said

bell ows when a fluid within said bellows is at a

sub- at nospheric pressure.2 1. A vibration isolator

according to Caim20, wherein said second fl ange

conpri ses connection neans for connecting said

auxiliary mass to the second fl ange.




