
;defghie3e4^F6|TOS13 SEPTEMBER 2002 WO 99I47189 i~~~~~~~~u Fig.1 Fig. 2
PCTNS99/04852 1/3 10 14p 14d 12c a a o 0 0 o a o o a o a o o a o 14 D 11 a
a a a a o ~ 0 0 o a o a !...,pump fli~d 13 12 11+ 14+ 20 ~ 24t 23p a o o a
.e a 21m o ~~ 0 0 . ~ri~r.~~ fr .. I ~ .~. . ~:. : . ~ i .; . , a a a ' t r
a o o ~ ~ ' ~ f ~ ~2 000D' 24 ~~ 23d 2~ ` 22m 22t 23t Fig.3 34t 0 0 35a a o
0 o a 36 35 ~~~d~a~m~ t o a t frr ~. .'' i'v :I ~ 02 ~ 34 i+ 34m 40 ~ Fig.
4 44 ~ 50 w Fig. 5 pump 54+ / 30 ,32d v~ v r l .. _;:.. . :: 43 4 m 43m 43t
o a o 0 a a a a a o 53c 53 52 "'t 41 ~+nd flUld ." .1 `?Jl      



13 SEPTEMBER 2002 WO 99I47189 PCTNS99/0485Z 2/3 Fig. 6 20 10 24t 2,3p 14p
.. x~_~ ,. ' .... 24 ~1 n ~ ~ ~~-v': 22t 23 ~ '' 22t 30 51* 54 11 43t 41d
53c T5~d ~44 ~4+ 43c 43m 3 2m `41 53 43t 44d 43t 43t 50 40     WO 991d7189
44 43 36 35 51 41 52 53 ' 54 l--~ _. ' 65 65 51+ 13 SEPTEMBER 2002 3/3 Fig.
7 23 22 24 1 32 I 14 13 12 fluid out ` 36+ ~~0 ~5+ 2 Q44+ vacuum pump
PCTNS99/04852 11 11+ --14+~pump ~~'fluid in vacuum .A3.A.AeH:%$#D45 #C
DD(D#.#.?ppp?ppppp?pxp0>3>>>????|????????>?~?~?~?~~~~~?~~~~~~~~~~?>~>>>????
?????????????????????????????|?<??~~??????????????????????????????>?>????>?
??>?p?p?`???????????????????>?>?~?~?~?>?>?>?>?>?>?>?>?>?>?~?~?~?~?~?~?~?>?>
>>?~?~?~?~???~?>?>?~?~?~?~?~>>?????????~?~?>?>?>?>?~~~~~?~?~~~|?|?|?|?~?~?~
?|||||?|?|?|>|>|>|>|~|~|>|>|~|~~~~~~>~>~>~~~~~~~>~>~~~~~~~~~~~~~~?~?~?~~?~?
~?~~~~||||||?|?|x??????????????????0???1~??<<<|||?|?~~~?~?~???~???????0????
??~~~~???~?????|~?0?|?xy??y??~>??@:% 45 C
(#.#.?????????????p??????????~??8<??????????~g~??????`ag?>~?~~?????|?|??|~?
?~|s`g|~?|~?|~?~<`~?~????xx<?<>????~????????????????~~~??????????????~?~?~?
????????????~~~???>>~~~~~~~~~~~???~?~?~????????????~~|?|??????|?|?|????????
???????????????<?????????????????????????????????????~~~~~~???>????????????
????????~~~~~??????>~?????U:y**t45 *C
tt(t#.#.????????>>?~?>?>?~???8????~~|??0???????????x?????8???????????8??~??
~~?~?~????~???????????<|?~|~????????????????????????????????`>???????0?0??>
?>?>?`>?|~??~~8~~~?p~|~~?????~?~?~????????~?~?>?<??????????????????????????
???????????>?>>?>?>?>?????>>>>>>>>>?~?~?>?>?>>>>>>>>>>~>~>~>~>~~~~~~>~>~>~>
~>~>>>>~>~~~~~~~~~~~~~~~~~~~~~~~~?~~~~~~?~?~~~~~~~||??|??????????????||????
???p?????????|<??0?>8<<<<<?<?3>>>?>?>??>?>???????~~0~0<~??~>~>8|~>??0xx>?8?
<?|???0??????????????4I:`}$>$T45 >$C
TT(T#.#.?????????????????~?~?8??0>x~>????????~x????????~??~??~???>??<~?~?~?
???~?~?~?`???~~???????????????????|~????~~~?????~?~~?????~~?????|~???~>>???
???????~?~??||~~~>????????????????>>>?>>><~|??>?8??:QfQ45 fQC
(#.#.p??????????|??????????>>??8?>?>>>>>??>?>?`??????????>>>~~???????>?c>>?
>~~~x~x~|?|?`|???????`??????????????~~???~~???>?|?>?>?|~>>?~?|~>>p?~?>~>>~~
??>~??~???~?a>~?>>?>>?>>~>~~>~?>~??<?>~<<>?<<??>||????|q<??~~????~x????????
????g??~~>??>??>?>???>?>??|???|???|??|??|??x?|???|?|?|??|?~??~??~????{???w?
???~????`????~?????????~?~??|???||~???????}?????~~?~g?s??|????????>??>?????
??????????~??~;
>>?~?~????~????~????|?????~??<y?~~???~~???~|???~|?>}??~|???~|????~|???~|???
?~|???<;
??~|?????~|????~??|??|??~????????????|?????????~??~>x???????????>?????~?y??
?????0?>>>????????????????|?s???~?s??????~?}>??~?~?~???~?>?>?>??>?<?~~|>???
~?~~?~>~>?~>~>?????~>?7>?>|~??~???~??~~~~~~?~?~~?~~~xq?~sq~?~~~~~~?~?~?~~?~
??~?~~?~~?~~~~?~~<?~|?~|?|~?~~~??~?~??~??~??~??~?~`??~~??~~??~??~?c????=`~?
~?~?~??~????~???~>?>x?8~??~??<??>?????????|?????>~??>>???????????>?>?~??q??
<<||=???=?~????????}???????????<~~{8??{8??????????>p9?ss???????????????????
??x??????0:f%_45 C
__(_#.#.<>`>8??|???|?|??|??|?>?>?>?>?>?>~?x??x?x?x?x?x?x?x?x>?x><?~??~8?~0?
?~??~??~~~~`~0~?~?~0~~?~~~~<>>>8~??~??~??>?????8?x<p?x~??|?>?|>?~p3?~?~?>??
????0??~?~??~|?~>????`???|???|~??|x???~~??~||||?0<|?|>~~?|??~~~>~~>~~?>~>?~
>>?>~>?>?>|>|>p?>8>>~>?<>0?~??|?|~~?~~>?9?>~?<???>?????|<>??>??`c?>???~?|?|
?|??0|?>p?x>p?x?????<y>x>x>?|?>?|>>`?|?p?0>~>??>|???>|?>|?>|0>|~|~|~|||||||
~||??<~||?~||?~|???>~|?>~|??<>>|?~<?||?~<?||?~|???||??~|?<|??>|~~?~||>>~?||
~>~??||~??????~????~?????????????????x????????~?????????~??>~???????x??????
|??|??????~??~?~?~??>???>????????~???????????~????????????~~????????????x?~
?????~?????????????|?>?>????????~~??~???~???????????~??~|~??????x???x~?~??x
??|<~?><x|?><?||?~p~?<>?~?p~?~<?~p?~????p????p????x?x~~x`x?xx??????x???x?xx
?x????x~???????~x?>>x>???????????|~??~???????????????????????x????|?|~~~~>?
??????~???????????~??~??~~???~????~~~?????~???????????????>~~??????>>>?????
?>?~?????>???|>??|>|>x>px>px>????|>~??|>????|???<p8p8p8p8p8p8??p8?p8?p8|??0
?`8?|?|>|~>~xx?pxpxpxpxp|>?|>???|>~?>????>???>>>>?>??>??>~???>???>??>>>>?>?
??>~??~~?>??????x>?x>x>>>?>????>~~??>?????????????>?~~>????>??>>?>???|???|?
?|?|||?|>><??<~??|?|?~~~~|~??|~????|??|??|||x???????>?>?~?|?|???|??????????
????~?????????~?~??????????~??????????~??~??~???~??x?>?>??>????>?????~??>?|
|?>~<x?><?x?~|x?????~??????????????????????????????????????????????????????
?????????????????????????????x??~??~????????????????????????>??????????????
????~~????>?~~|?>~>~|?>?~>~|?>>?|?????????~?~???|?<?~??x|?~>||?~<~?><~?>|~?
>>?|>?|?|?0|?x?x?x??????????x?x`?x?|?|?|?????|???<????>?x???x|??~?~?|?>?~|>
||>|?|~?|8?|<|?~|x??|?>x?~?~|x?~??~x~??x?x?|???|s??~???|3|8~|||0>|??~??~?$:
@X`45 



C
X`X`(`X#.#.~8?????~?~>?~?|~???????????~~????`??0x<8?>?~??~?~~~~?p>>>~?~?|~?
~???<~???~~??~?~~?>?~?>??????~???~>?0???>?>??>0?>?|><?>|?>????>?>?x?>~>??~~
>???|~<???~?<?????<~|????<|~?|<~?|??|||||3~|?~>~`~~|~?|?||<???~~?~????|????
|???>??|>?>|>?~|~?~|~?~~8|~?|~~>~~>>~~~>~~~?~?~???~??~?~?~?~?~????~~???????
?>?>?>??>???<?~<|xq>0~g0?|??x???~?`??>??c<?c???????????~??w??~????|?0?|x???
???????|?|?????|??|????|?|??>???|~|?|??>????||~<?????~?||~<??|?||x|~<?|?<??
>??>??>?????>>???>???~???~????~~???~~??~~?>~?>~???|???|????>~~???p???p|~???
|~????~>9?~?~9?~?q?~???|??q8?|?<~qy?||?<|~y|<?x~~?<?x???<?q????|?`9=?????sy
<??y<y<x`<y?s<?~gys??x??x?????x??x8c?|??<9<`|??s<y<??|?s}|????}?|????y|????
?`?q<1?8y?{?9????<}?8y<c?????8s?y<??y<??y???y|???=y|s???}y>???x{y<??????y??
??yqy??x1?x<p9??y<s9???y<9y<y8?9y<9<s~???y<cG8??????~?`pcyyy?????~?x~??>???
?y1x}s|?p<=}s|?????q<}???<s}???<q}????><f??>ws9w{?xsy????????????>?<x???>cs
<`~???s<sp~?<q8?s=sy~???<8s}y~?<s}>??<qs?>?<`89??>????~<a<y<??>??~<?????~?>
??~?>??~?>?<y>8a>?~>;
gx<0<wx`>??<<9q}y<?>????<<y???????|}}??|{??????<ws???~<gy>~??~{????~??>?~~?
?>??~?s>pw>???>}<>?????y<9y}<>?|??y?=}>?~??}y{>?~|p>{9>?~~8p~gs;>???~;
<>s<{}q>??~<}>??~y}>?????~}q>??~qyy>??9syy<?>??8;
=>??{=??????y{=???<8q7{1????????80<q<sq}0?????>;
x<<s??~yy??>?~}?>?~=>?~=p>?~ysy9<?>?{}y<???<}y????}???}?>?{?a{<|>?<<<>?=?>?
}???????}<????<<`3a>??~q9y>??9<a1s<?>??y<y}>??<y}>~??<yw}?~??~y<ywy???~?y<}
y???~?qy??~?y?|s?|~s9?0><cx;
<<q??<`y<?q???y???????????????<>x??=9q?><8qy?>=??=??><}?????><;
{g????<<?????<<?????=??????=?||?~?=?px|qxyg??~?98wq<0`x8?~>ysy>q<q??~>y<9y?
??>{<9????>{<9y?>y<9y>8??<91<???<9??????????????>yox?<???>y<sy?<?>y<xy?<?><
}y??><}y<{?><yss<0?><pc<y9s???<pp?y9?????{??????>sy<??`s???yy8q?>{<8s<??>{<
8?>{<x?=???{<xw{=???x8`x<?????q90??{???{???{???{??q<p?????>y<8{q<<y??>y<8{?
y>y<x?y>y<|?<>y<|~sq???<w<<|qw???|<<?????????|{sg??~q8p8??>xysy<q??>y8y={??
??<}=??}}?=???}}?=|s???}}|qpp`???<|q???|??}???}s???}{?sw??<p???{<3?x???9y??
s??9??}???>?y???>?y???????~???y?~~??pxgy
?~~??s?{=??~???9=?>?}??=?y?~~???}9<ys?~??}|x>>>??y}y>???y?y????y?y?y?9??q?y
?????y?????~>?????~{=q?|?>???{8x9`?~<py8y<?>y<s?>y?????y???y~?????<s=8???~9
xs?9?????~9y??????~y?????~y?y???~y<}y??~xy???ys{y????y<{??y<????y<q????~y<y
??~~x
1<aya?|{g?s?<?|y????|??????|?????~?s3??????~<yq?????y<y{??y?????y?8<8??<9q<
?g8???p0p9<?????s9q<?=?|???<?}?~???y?~?y?~s=???>y=9>????>y}y>?????>y}y>????
??>y|>?s<?????||>}s<<??}9y=<<??9??=??{??=>?~?{??y<>???y<s<x>??????8p8p>98>?
???yq{y<<???~y9>{??????}???}???}>;
??>>?=x???}?y???}}>??}}>??yy???~?{}sq8??y~nw3qs<yw?<???|s|}???}s|}?}sxy>???
qxy~????9q?~????8axyq?q~|?y8??????<8????s8x<q?>><9s=y????}y??y|y??y<y??p381
?9<y<??y<|?????{???{????y7??8x>qp?<=89}y??=}y??=}??=???<xa?????p??yq??????<
y?s????}s?}y??xyx<r?`pay}1???a8q}?8????????x<{>?8<>??y<>y<>??y<9???p0g???<s
8????????8y<x??yy??y?y??8???<y?????<??????<????<|~??8?>1~??~~??????????????
???>?????>????|??>???||??>???|?~??~????????~?~?????~?|?>~?>>??~>???|>>>??>~
?>~~?|>?~~?|~?|~?x<~||?>~?|>~???>~????|???|??x????~?~?~?|???x>0|???8???????
????|???0???????????0??|?9~>?|?~>>|?~>>|~??>??>?8???????~???????~??~??~?<?~
???~????~q??`<00<`)/6HW}%')+6QW[g}wrlgb]WU]ca]ca]c*a]caU]ca]caU]ca]caU]ca]c
aU]ca]c*a]ca]c$aV]ca
UV]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]c*a]c*a]cRaU]ca]cagms}
(.14}wrmhb]WU]ca]caU]ca]ca]ca]caU]ca]ca]ca]c*a]caU]caU]ca]caU]ca]ca]ca]ca]c
*a]ca]c*a]ca]caU]caU]caV]ca UV]caU]ca]cRa]caU]ca49::;
<=>?@ABFXrv}|wrmhc^YTmhb]W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
UV]ca]ca]ca]c*aU]caU]ca]ca]caD4]ca]caD]ca]caD
]ca]caDT]ca]caU]caD]caU]ca#/DVY\`rv}|wrmhc^YTmhb]W]ca]ca]ca]ca]ca]ca]ca]ca]
ca]c]ca]ca]caU]ca]ca]c$a]ca]ca]ca]ca]c*aU]ca]ca]ca]ca]ca]ca]ca]ca]caD
]ca]caD]ca)/6HiG!810%RKRK&'()-y:10%b&'()-&10%b&'()-S&10%b&'()-10%b&'()-"310
%b&'()-HOW}yW8`10%&'()-  ! 10%:b:b&'()-!h 10%&'()-!010%&'()-!010%@@&'()-
`10%c&'()-9QwU3! `10% J J&'()-  !``10%pp&'()-  !1`10%uu&'()-  !A
0`10%[u[u&'()-  ! `10%&'()-  !`10%#b#b&'()-
Q[gms}z[9!!0@10%bb&'()-s010%b&'()-!,,$10%FbFb&'()-M!3,$10%MM&'()-M!h`110%bb
&'()-110%.&'()-z[<!!L<10%b&'()-Y9 10%5&'()-!8 )10%bb&'()-!
)10%bb&'()-@10%b&'()-!`@10%bb&'()-zX6!!0s +s10%0j0j&'()-!s +s10%&'()-!P0s
+s10%VV&'()-!s +s10%&'()-!L10%0b0b&'()-L@>m10%b&'()-
(z[9!!!lS&h.10%&'()-S&)10%b&'()-9&6M10%b&'()-!,9&6M10%FF&'()-!Ps
+s10%bb&'()-!s +s10%&'()-(.49;
=?AjN2f96`10%b&'()-!610%b&'()-yL*10%b&'()-&!)10%b&'()-%>310%b&'()-`S&h.10%&
'()-@S&h.10%&'()-ACDEFXrv}cAf96`10%!S `!10%zc zc &'()-l !. `!10%U = U =
&'()-l  `!10%'o&'()-l #10%'o&'()- 10b 10b 10bf
10%b&'()-}}[<cAf96`10%'o&'()-!
10%oo&'()-3`10%'o&'()-SS10%'o&'()-!SS10%oo&'()-! `!10%""&'()-l
dBcAf96`!0l,8m10%oo&'()-&5Z10%'o&'()-&/
10%'o&'()-&,10%'o&'()-410%'o&'()-@.l10%'o&'()-
!"#/DuV4!#0l-10%&'()-10%&'()- 10__ 10__
10__,l10%__&'()-@)10%__&'()-f)!8l,8m10%__&'()-DVY\`rvaBuV4!#0l-,Fm10%&'()-#
10%&'()-Z10%&'()-`$10%&'()-10%&'()-!l-10%&'()-v}a?uV4!#0l!&,#
10%&'()-4,10%&'()-y
10%&'()-,L@10%&'()-`!F,L@10%&&&'()-`S,&10%&'()-^<uV4!#!S10%n\n\&'()-F!`S10%
&'()-F$Z10%&'()-"l10%&'()-3"10%&'()-!&,# 10%&'()-4 Normal" "Heading 13]c"
"Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph FontE"
g4OPQRHQ(A}DvSTUVWXYZ[\]^_`a6Times New RomanArialCourier New"h Root
EntryWordDocument   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abc 


