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Ab s. Q”fiSi_t 

At the C 0 S ‘i Vacuum s y s t. e 111 1: h *? point 0 1 
special 3nterest has advanced t-c.1 the drslgn 
and reliabillt! tests of speci a 1 i sed 
components, so as a mu1 t i 101 1 stripper 
target fEi-ilit>, able to ~-lianJGc i.arqets .lil cl 
short time by the use of a magazin‘? W3th~)Ut 

brakinq t he v,xcuum. Ari~-~t ht,i i;per:7 al 1 t v 1 c <I 
bended vacuum CildFlll,~l- wi 111 tanqenti a I b t? ;3 11, 

port , willch c a 1-1 be? c 1 < ) i; Ls?i t1>, 3 I,, < ) I’ a b 1 (1’ 
hinged bridge a(-tlng dS CUL rent cc~lldui: t Lb1 

and rf -sField. Problems b\, tri t--t ion dl m~~verl 
conlporiento i n ~ii\‘-\~aci,un, 15: 4.: 1 ‘“’ e I1 f?S’1 a 
Interest 1 n desirrn and pr-c.)tr>i \,l)i 1.~1 I t :‘::t 5. 

lntroductioll 

The prog:c_is:; lil iiork to1 tile '~'dCU,iJl- s\'stelIl 

is withIn the tinlid frame QL :;ctiedul in<2 IUL 
the CUSY prolect . Approx1m,dt el v Yt! “6 (>I t 11,. 
vdCuum ch~:nbur s t(-)r- t hi, 1 u-4 111 lunq COS’l r iIll! 
arr- be 1 nil marlufai-t urpti ,1t /I 1 f? 5 (1 n 1 dlld Will 

arrive at t-ho site I,\- the er!d I.bf tt1c \-cJ.:LY. 
A more detai li,d dosrrljit irm\ll 11f L~US‘1 ar!ti thl> 
present status of t he I::L’l.> IE’,-‘t IS q i 1 tan 111 
ref. [ll 

In p1 anil? ii I t Ill? m<lrlut cil‘i I<,~(’ trf I tl’.s \‘1,1‘1,11n; 

chamber-u F 1~0111 

-31.7 L,N) 
1.11~: L: ‘ 1 cj < . t t’ c i rn3rt:rlal 

1.442Y t:;:: t11ci C’!lS’I p,.ci j cc t- stc,rer‘l 
the needed (3 ” a 11 t 3 t 1 c ii 0 t lZ<,ld- and 11 o t 
rolled plates, forqlnqu snd preci tjion tubes 
ill tt]e spe~~:il elec'trr) Slag Yenlelted q!Jdlt.\ 

t 0 fulltill the spe(:itied 
requirements of a deslyn pressure of 

(‘ayl{ 

mbar tar cl system l~dkedhle at- 300 “C IZl. 

Current h’ork compr-tses the structural dt>tdi 1 
def-inltij-)n 1 I1 tilt! war k inq dr ah,-j nc:s for tile 
remaining special vacuum chambers _ ‘These are 
in particular the “d(‘UilI” chdmtx?L-s for beam 
injection, t h e rectangular chambers witll 
extraction side channel and the extraction 
branch chamber. A further cc-~mpc)nPnt In the 
phase of detail deflnitiou is the remote. 
controlled multi- stripg)el. tarclct with a 8- 
f 01 d mu1 t.imaqaz.1 nr. 

Current hardware product lo11 als0 comprloes 
the bakes-:,ut cant rol s\‘stlm 0 t the entire 
COSY rinq and for the t-ranni tloll reqions trl 
the ilyjection and extractlnn beam lines. 

\&cujJl.. i’hambe r T e s-t :i ~.c.~..:~~~ 

AI: al,pr~,s. ‘i m long pt’ot ot \‘pe sl’(‘t.lr,ll i>t t ht. 
C(.ISi ,- i n c-2 \- a c 1, I I II, <-haml-leI s was const 1 II<‘t Pd 
Last aut umI1 and bar; fi1,,1.‘t? I:)c?eli I:lec3l:urPti ,311(1 

tested i n tile Ilk’W f a 1: 1 1 1 1. \ fc!r \- a ill1 II m 

<:~,nlpi~ll"I,t t ?? :: 1 1 !I 1 I . 1 11 I s , tj:it- sci:i IlIt? w cl :: 

I?lill.t i n :,I-del t 0 \‘C,’ 1 f \- t IlC Ytlil"tlIL-;il 

cict %, 1 i so I III 1c)li:; 1n~'dilr~t-i 1 Ii' I~\.01 I~VCi ‘dll(i 10 

r-he<-I; I Ill? ,::1 otillr:~ lOli, Wr-~l~llIl~J, I:1 f'a11 I ,,<I ~tlii 
,311ned I i r1’1 ::l>i’<- I t I 1.~3 1 i 0~1:: dIPf 1 rl+,d 1 ii 
,,r-e~:~al-~~ti~!n <.>f SF, I”5 ,,,d,L:it r3ii.t l,iP I ... I . 1 <,I 
1 hl ~5 \,llrp<,r;i-‘, 3 t vlncdl .rt.:c-t ior1 of t ttv c‘c::;! 
L lfl~l WdiG Sk-, 1 ,51-1 t?ll k’ll li’il I c ,1 ,111; t !I+. t ; sill::! t Lirll 
1 ri~nr * IlP 1 Llll’dl‘ , ,! I r!;cc,pc~ !ji’<‘l , 01, c >i 

1 ,-:-‘,I l,il (‘1 t.*:i:.i ::i‘r’i ,<>,I t 0 :llll r‘llt ;.<st1 11ri.r111111 

~:t1i-ll1113f'1-ii c>t 1 e r t d n g i / 1 <i I e:,‘rl!i:; ::ec.t ,I’,, ( s ri I ) 
F1g. i!. 1~ I1 I s se{-t 101, c C) r, t a 3 II s t he s I,, r,c> : h 
t liltis, t 11)11 f rc ,“I t tie c-i rcu 1 <il. t 0 1. 1~0 
,-P(.+ a,.,<,,) 1 at r1-<.>sii-- se1.t 1011, . . . ci l-:lllll~r I 1 i-) 2 z 1 1-1 

Wl t 11 31 :J Ii 1.t’ 1 d i nq il :Il:l11:1 l-IQ II>I’ pi 
r e (-1 t an CJ 11 1 C! I po::7 t 1 <ill 1ll~‘li~L1~~1, “1,-~-‘,, Id, dllil 

:.rxct dnclu Ldr :: t I <I 1 ‘I, I. t l~tl;lIiltK~r’~: ii !i w c 1 1 ,a : ; 

t-,rr.uldl dll’l I‘.‘r-l <lll~Jll Id1 1 1 callqt’!; t (ii Lh? 

IllP! cl 1 ,.:*I:;I;<~i ::. I III’ Ilif~t I! I ,-r,ir;I<c-t ‘i rl, I 1. !I(’ 

f la1 \-A I’.:; 1. A! i r F r3 t- 1 a 7. I,, 4 I I.; Il,j!Yk,T :; 

.;~Yc:I I i(:,i I 1) ::,~li~,.t r’ci tii1 c’ll:;i 

Fi i-r . . 1 : ('(ISY test section lff:iic~r prepdr-3 t I oil 
for the D,lk(~-out tc,.st dit .ii10 ,‘:. 

piti. 1. stiitws t II,., I k’.i :. :icc:t 1’OIl ~lnde,, 
preparation for the bake out test at 3 0 0 i i’ 
with the position pick--up, bending chamber 
and pump housing being already provided with 
the heating jackets specifically developed 
and tested for COSY. A requirement for the 
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lieat- inq jackets was tn f i II d a thin, LILlt 

rdffectivt: i~rsulat.Iuri 1 Ol 1 1-i e 1 0 mm t h i c: k 
heater -iec,ked in order TV? prevelit the epos)‘- 
rvsln Ix~Ild t rmn 01’63r hea t 1 nq 111 t 1111 CC!II~ irled 
ar-<:a of the mdgnel \rokrs dur111*-r the 38-hour 
bakc~--c.lut. proc:es.s. 
I h 0 i’2c-k iihr,i,ll i 11 . IlC~ II’ C’ 1 I t. L C’ r:i)rlt C.ii~ls a 
ldt)ol dIrlt-\’ ver.5 1 on c> 1 t h ii requ.i at i ug and 
c-011 t 1 11 I!il,i t ft.,r t I:<-: IhakP- <.lLll -:;vste,n har;c~d 
c;,, 11 ~,ir~‘~I‘anll~l~il,1 t’ OrlcrL 1111 ‘I, ~!<lilf I.01 1 I?,- 
I 2-i I ma t I r :: 5 ) . ,l’hls c.~~ntrol system has been 
i’Nt PlIflf‘.il ii 1 1 h si (1 I c I.? 1 cl ‘i’ 0l1ei.d t i ncf a 11 Id 
nii~llIt~~,‘:,,~-, svr:tcrn f<-sr 115~) i IL (‘(,:,I . ‘ic~r;tinrj 
I* rl !.: ::Il~~i~f’!iSt iI I . A” 1-~fL(l !,rcP3:;ul‘E.’ C,l 
‘, :\, , , , i 2 :Ilfldr kc!:: ,Ic-h i racial _ 

“lgl~&m-mf-ol I St 1 lI’E’c?l I dl’iJl:il 

I llt> 11 f (_ t 1 mt I.11 d i: t 1 1 )>,“.‘1 I. d L qc: t. lo: 1 1 s 
‘Jxllr~‘:tc.~ti I</ k,,, i, r.:‘i ) I I I I il ~1~1\,:1; be,inIt 1mc’. I IiF 
L ‘-‘,Ilace,l,r’,. I. ill ii de 1: t”‘t , \‘P till J?;t fC.,l 1 medlls 
1031.1 flowl~t irite:: 1 f x3 2; ililll,, :;I t i j~pr:~ I. arc,c t 
s\,st “111 1::: u:iei1 due ti: t 116’ 1 nwarcl and clutward 
T I <ill:: t tj, [If t t!ia f CL‘ I c; 1 Fls,i’t~<,\‘Pr, t lii~ n i li 
Is,1 I ~lflil t t s Irwl; l.‘~.~iUilW, 11111!:t lw I11l~t~~ni~~ill \ 
t,<\hc;d d I, t-1 1.~~lmp.‘.ii (lilt dill‘, ,-I~: t h F 1 nwartl 
i I c,!, 5 ! PI ,,,‘, ~I’i’,l,ll I 11 I > L d ” 1 t<a avcjid it!1 
t,.\i’..:j:; ] \‘i’ 1 Ill’1 ?‘<I!;(’ <,t ILill~ : a.ii‘ULilll (,[il!, .I t 1 ,I(, 
!bIi’.‘::I,r (2 ,I t lli~ I Il’ill,, t 11111, “J‘:,t.t!n,. F i I 1 il I 1 \. , 
t Iif, I 11,li’ <It i+tl,<-h ! II,!, :,‘,I ,ic,r. <,i‘i’Ll: I- 1:: 11<11 
i i,I-k’!:t’t’,3lil”, 

11, ( ‘I Iii,1 t <~I ,: I I . 11111\ PI, I t II I 9 (.‘I <Ii.,1 I.~i//, Cl.l~‘1 
Will h*- t-~‘.:lu I I)l,Wl w 1 t t1 d mlilti toll iit ripiwr 
t <?I rl+Jt Ill’il\~.lil 11111 3% j’ t I >(,I. tit ‘I t 11-qidt frlilb 
I” I t I1 I II t LI ‘ii i’<, :,L t !Ii’ b P a “1 t 1.1 11 c’ \‘dcuum . 
Jill:: m<il;v~ i: ~i~~>s;s,l:ic~ to lrr5:c~rt~ a niik‘ to11 
II, 1 tt/> IlC~ :I// 1 iltw k L Ill I II 4 f <‘Ii inilllllt t’? 111 t iit 
t-\ I ill (If d I. ;11 ‘16.’ t f (2 I _ 1)i-c-l in, 1 vij cli-f c:,irt 1 ,.<a. 

/ i!, 

2< 

_iIl_a. ': Mu1 tl-fall st rlpper target far- COS1- 
ln.~ec‘tlo,I 

1 r ‘OS 1 /Teaill 1 1 n t’ I L pet-mane tl!. lrlst3i led 
manlpula rot. s)‘stenl, 3 mob1 1 e nrdgaziije 
sqs t em. 4 r-C~volvii,y mdqaz.~ne for 7 targets 
plus ? 1’1 e hrer foi 1 , 5 lC~h~er.lfl~/llftlI1~ alld 
re.>tdi.lnq drlb-e, d nidllipulator- grab, 7 .lony- 
s t ro,k;t, (II-1 \ (-‘, 8 slziir t - s troh.62 cJ,vl e drl ~‘e, 
51 gdte I’d I L-e, 10 yu1 c!i f 1 allge, Z i foil 
dump 

Fig. 2 shows a functional diagram of this 

mult.-foi. 1. strippr’r target. It conslstMs of a 
target foil manipulator permanent 1> 
installed in 1 h C’ c’ !I s I heal-i line dlld a 
flanged--on mob1 1 e revulv1ng target 1011 
magazine. ‘I’h e tevolv1 na maqazine can 
dccommodat e 7 I d* gvl. f 0: 1 s- held i 3 U--shdped 
f I a a1 e s arid 1 VI e w P r f(oil. me fOllS a r (3 
inserted marludl 21’ ‘I 11 t h P 1 alJi,ra L0,r.l w I1 f AL- C‘ 
the target lo1 1 md‘~ilZ1ne can then also be 
baked r)ul a tI d evacuated. The UHV-prepared 
maqaz i tie is t I~CII tl‘aIISpr.~L t *?(I t, 0 t h<? (‘(lY‘1’ 
r 1 IlCJ with closed 
t raisfrr 

q a t c dlld f 1 aIlget orit ci the 
qate 0 t Che t al-get lcsi 1 

mdn i pli 1 if Thor- . 

At t er a s her-1 hdkP flut and evacuation 
procedure both tral-lr;~er qa:.es ca,, bc opened 
and the r e vo 1. vi ng maqazine lowered to the 
Y! F?\.C 1 0 f t I1 c target. foi 1 mani pular.or . The 
mdn1pulator qr abs d 101 1 b!; the L. frame ~111~3 
withdraws it from the magazine which is then 
ini~v~ti up aqa I I,. 

Il1r, u,dnlpli1d1~1, 11 .?I 2; t h’ c-1 sepdra t.e 11 ni’ar 
11 L 1 v c : : , <lIltI 1 ? list 5 tlrik lc.bllo-stroke i ineal- 
drive tr, mclve the f(.>i i up tc.1 the edrre of the 
L‘ect ‘allqui al- !.: ri :: ‘r heam chamber. iTile short 
:;i I~l.lki! 1 - I 1 C’ 11 I dl-l;‘e can IlL,k be USl2d tcJ 

rdr>idlv inne1.t 
twal” 

t Ii C’ f (.) 1 I ‘:, 0 rnrr, * n t :.) t he L‘i!S-k 
~:tianlbPr ‘311ti Xl Ltlfll-dk it dlJdil1. 

Iriser-tion and w:tIldrcIwal take 0.2 seconds 
each and r h(? ckcle t 1111~ is 1 seconds. 

7 I a foi 1 becomes dclect i\.r?, thr lo11(7- strr::ke 

Illled! dr j \‘e Ii, 0 \’ c :7; tci dtl i nt.ermediatc 
p”s IL 1 on aho\ 6’ t h e c~~~itdirier for defective 
t arqetq h h e r E t 11 e qraL drops the U-- frame 
IIltc) the fr>l 1 rlump. Ills, clr‘,lt 1:; Lhcn moved 
I.1 d < I h Illtc) its orIglnd1. p~81ti~111 so t ha t the 

r-cvolv~ nq macrazi nc cd11 b C’ lowered again for 
.1 new target transfrl . 

‘1 he target coridit k 011 is monlt ored bv d video 
camera. 

.Addltional !‘dcuunI pumps, which are not shown 
1n Fig. 1, evacuate the area of the 
rev<)1 L-i ng magazine, mdniprllator and 
container for defectl\Te targets. 

I’llC mu1 t&stripper tarqet is currently in 
the detailed design phase. Relevant testing 
of major components IS beinq prepared. 

!vaaj --Curr$nt. Rr-1 dc~c 

‘There are two positions at the COSY L ring 
where laser beams can be launched in or 
neutrals launched out. For this purpose, a 
tangential beam outlet port is prox,ided in 
front of or behind the straight cooler 
t.elescope section in each of the curved 
bending chambers. 

Since these beam ports are not used all the 
time, it should be possible to close them by 
hinged wall-current bridges. These wall- 
current brldqes are 0.25 mm thick sheet 
metal strips which partly replace the outer 
chamber wall in the rectangular chamber 
cross--sect. ion. 
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Fig. 3 shows a top view of a rectangular 
vacuum chamber with tangential beam port 
which is clear for beam 62x1 t due to the 
wall-current bridge beiriq swung hack. The 
wall-current bridge is moved b!. a Ixllows- 
sea led <:r dnk mechani sm i n c hc t!ilV V~CIIUIH . 

“he on; 1 mobile c‘omponen t. i n t. ti i ti 
arrangement producing fJ-JC‘t 11,11 w 1 t 11 I l-1 ! I!? 

bdkeable vacuum drea js the roller, <iI- th? 
f~‘ont entl 0L thl-: cratlk. I n 0 r d c 1 t 0 a \‘C), ii 
problems duc2 to frict.ion alrri seizure:, t h-i 2 
r ( ) I 1 P r 1 5 made c > f c: E’ r’ a Ii1 i C‘ ?? . 

1‘1g. 3: !i?Jl!7f~l/ t i a 1 hram C)I/ t 1 Pf rlir.Jilir/, ,?iii l,,jl;1 
lAi;x Kd 1 1 <‘fiI‘t‘l?ll t hi- I i.iClP 

1 (‘US ? hean i I, i-r,I-~~r(I cIlai:lI.~~r I* .I t I1 
:-cr:t <?:lqri,‘<3,~ Cl’< ‘:;(i :;Pr‘l It>;, , .! tiltlrlt~li t 1 j 7 

1 uunc~hcd r >u t br~nm, 3 ha 7 i rr2rr-*nt b~-liici*-~ jfi 
.SWl,,J~f npcn po.5 1 t I c ,I?, 4 kd 1 I i‘l,*‘t“~lJ 1 Al.Itlir~‘ 
Sk’llll~ I ,I c 1 <J,sl?d jKJ.5 I i 1 < ,I, , 5 LWl?OK sr<Jlt’ll 

nr-ank ‘WC -~:r<?I? 1 ::.?I, h hr1 ri<.7r> nl~~,!,l t i ,,cr r ,1 <m&f ) , 

7 t <‘J’ 1’1 C’ir rlcst ,9 4 1 c! t Iii’ :: 1 I t r !‘<I c‘s~J/i,rl‘t 

<‘< Jnlh c*r1tl d I ! htx h!- I <iUP 

Tile hit1 1 -<.UL 1 ellt brid(jt2 1 ‘2 d c ::i 1 CI Ii ‘i cl t 6 
tratlstel ? IIC’ c‘ II 1‘ t I? r, t tr3r'k:lllJ <II, t I! CA h d I i :; 
Wl t ~1~-1111. ,dn\’ dl i;turhanr-i-:7. ir,i- t.I;I ii r?\lrI,i>it?, 
the sect ionall y prcif 7 1 rd s 1-l 0 G? t m P t a i s t r 1 p 
is c-1 aml’Ml <at C1lP end t 0 1 IIf. \‘<?1’,11 ,,,l ~.~h‘41!11~~-‘1 . 
The rrt ITC:I. mcrhi I C? erv~ 1:; pi‘c~x’ided WI t 11 point. 
tvpe conta-t r i VF! t c: fc1t L, C’ t t t-’ I t’ 1 ‘2 (1 t r I CC’ ,3 1 
colltac! lJ,c_r. 

Funct i ~)JI j r!r] [.>I t l:e hlnq10d haI 1 ,:urrrnt- 
hrldgt~, the 1.’ r d J i 1; mer:hai-ilsm blth c e r a n1 1 I - 

roller and the electrical transl tlC~17 
res1st,dn<se has bee11 iirt‘2lis:ve iy t~stcrl il t 
300°C unde1: vacuum. ‘1 h C: test 11 a s hC!E.!I 
sLlcCe~J::rilll~’ 1?<.J,,l~, 1 e t ed 7 htc el El’tr t CC! I 

resistari~.e b\. t:hca ,4se t-2 f “I’> p p i’ , I-1ve t :i ,4 t.: :4 

measur-cd to 1% nJll. 

Q&cy ou t sn: settmeM; 

X11 componrnri-; ot I-he COSTI ~,~acuum Izwaml~~Ies 
can t-!G? k,eat rd L4*:1 1.c 300 "(Z. 11ierc AJC~? twf-' 
di f terenl. t yps of hc?.dL idc:kets \4seit. In::1 dti 

of magilet joke areas the tlotal\ 10 mill.1 
me t e 1‘ t I1 1. c' k h t' d t e L j d 12 Ii. cs t 1 !.: i~rm,[x~!;ed 135' ii 

Insulation sa!>dwitr:ll of. - miileral *-la1,c’1 

layer followed b!, an alum-iinium frlil and a 
6 m i 1 I. 1 m I? t c 1‘ 1 aye r LJ f d m1cr~ofihzr- f (‘1 ! , al I 

surrounded by glass test ije t dhrlc. Outsldc 

0 f t h e narrow ,I, d Cl n e *. areas t IlP 1iea te4 

;ackcts have a t 0 t a 1 t.hlckness 0 f 
25 millimeters, using normal glass fiber for 
tklermal ins1l.l at ion. 

The total of the CiiSY beanillne rilig can be 
devided by vacuum valve:5 into eigth separate 
s e :Y t i 0 n 5 . w) k e CA 1, t h ~2 e i f or t f C) r r he h t’ 9 t 1 1 I (1 
control. s I’.’ t e1n 1 i III 1 t. e d tllr? bake -out 

prr~ced~4re car1 hr done at. or!ly <IkIt’ ot t I-I i :i 
c;ect1ono at t IlC :i rime t.me. L'ILC h<-llii~ l)l.i' 
~017trol 5 v s t em I s a selfcontrol ino 
subs\‘st t’m li~kkcd tcl t t:o l’tl::I m .a i I I c‘ollt 1‘C I 

S\‘S tern . 1 t C’C~J4.S : i: I I) f (1) (3 121 ~~~~4‘amillal:~l C? 

10~~ i r: (:oni t.0 I lvr (L’ll.;, (11) d da t <4 I, I4 :; 

S\‘!i t $111 , ii 1 I ) <Illi’ 1) >t L,ilIlr J‘di’l: l’illlt <Ill,1 IlC, 

ext eJ-I1 prcjgl’ammab I C’ ht.,1 r ti 1. I “ljii 1 .1 t 01 !i d n(l 
p(iw.-~T r’l4ppl 1 cs 3 llii i,vt fi,I’ P3i’li se--t K,, ,I 
t ~:~‘s~in~l h 0 i a:; lli?<l’.l -~.~ricl f or t, j_l e 
dlstriIsut1o11 Clf 1-l P d t c? L pc>wer c a I:, 1 P cc and 
the1mm-r:Ju~:)lP I 1,,(‘3!3. 1: ,(, . I S~l(lW!: d tl 1 ayJ:dm 
of (.‘OSY bakc-r-)ar svs t em . 

ii-= .-----j~~~~~~--~-*~- 1 

I’““‘1 p&g 

OPFtlI, IN., /‘I3 ,l,YhHl IW 
&Ml ?I,,, ii,,? iw, ‘,S’%iiY 

~.~mir rorvKI)I 1 

I 

I- +’ 

-.. 1, 
iii? I.‘, ,‘ll> I j’ -- T! 511’,,dli, bll, I 

Ii ;‘I il[lY 1 ,, 1 :I(? lllli i 

Q A..; -.:- ..-., 
81 11 

j 

Ml2 .J!!4 “t 6 /I., nli 2”H n, b’,“~. 
nAx A8 IMHH..!lL / nrx ‘“8 lriiH’(JLIUi‘ *I 

< ) [Oh” 
nr IN Ll,WlPC< 561iP 

! 4.M I HI .I+ 
-5 

.!i0/3BOrAC POW4 j 

r,~~~i~i~; I 
if, r li,N -I 

‘1 i 
, 

&LET lj 
nnr 2liR Hcl-i”; 

*b.c .‘or: illiM%,L, .B I ~, 

Vii,.- j: 1,: <,t;:,,r:, ,>,f f’o::) l,,iIir <iIll “i :;I i’,,, 

I,, r:J~ti~?l- i ii 1 JillI! t1.e it;liilt t1 C.I~ 1.11~ ~:albl t’!-: 
t ttv t r~rlr,J L&3 I lxls’.:: 0 J‘C’ , n:;i-(11 I I~Ci r.1 ,1:.1- t i) 
1-‘44’11 L?“dni I 1 I ! c: ::cs<-t I<,,, 1’1 I> ,“‘>I I Llttl (i 
J‘c?quLaic)J <ill(l :;\:,n,, I\’ r ai-1; 1 :: ~-,ir~dt,le frr4 ,I 
Ni<l.\l n111m c Ii ,,: ! ) li I I I-1 a 1~ < ’ 1 .3ntl 1 !,l~,-l,,1 IF’ I rw,l’l,t .-:. 

I c-1 t)ahc < alli’ 01 t ii+ :;iA\‘t / 1\,1!, (II<, !,lJJ.~.<t~:iiy 

i-<lrk 1:: m:i, PCI I r> 1 IlC’ ti[,,r< r1 tit <,,I t (‘I 1’11 Ii 3 1 t,i,.\ 

d nd t :o 1: 114 c t e C-1 t.1,. I4,SEL’t 1JJi.J 2iC.l 11, L’ mu 11 1 &,:‘I I> 
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