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* 1 0^hb$J^i^3StC[g]$E-rs«>:, 7-NU^ 1 O0|® (?L 1 1 ©fc^SB# 

b&ztz\ 7-r;u^i 

7 4 )\y$ ^ 0[tmiMM$:LX^Z>(D-Z\ 

%tp>btL tc}$w 1ft S o 

[0039] d©;^©^fi©H]$^ 7<M1 0©il, IPt> 7 i" JU^1 0©~F® 

£±®©M;^ 7-r ;u^ 1 O0^^®)jittiA0±}jitiiya)®^T 

;tiiy©®©M;^cfg£-tSo 7^>6 

£fC©3fc*lAtfN m^-eT^^±^N 7-NU^ 1 0©?L1 1 

INS0T\ 7-NU3M 0©"FM|-e&N ^©^©ft^^-NU^ 1 0® 

7-NU3M 0®^JH^tCfp]^9 ^ 

U 7 7 >6 (HCd; <<J P&AP 6 2fr£>P#3l3tlS0 — ̂  7<J^1 O0± 

Ml"?teu }Mi£(DQ%(DW)^&7 -r JU37 1 0 £>tu 7-r 

;u^ 1 0©^jie^fr9;TO;t£#9^Jt©i^i^mii^JFM3ftSo 

[0040] IH8&, 74)\s$=L-y h 3 m©;ttl©fFffl £^~to lift 

liLfcMOP 1 &N ^^0}ttlA^ittC)t3tlT7'r>iU^ 1 0©±MI 

(DmttmzzmtZo P Oft? 

&©/>;* &^jt©i^i^mii©^Jiit^fr9;Et^cj;yN tztc 

, ffe©-£B (*smi©:*:$^#) &7-NU3M 0©±;ti|ij©M (?L 1 1 

©&^£B£) 7-r>»u^ 1 

3*l£o ^©^^ P3ffl*©7'f Jl/* 1 0(D9\-nM%:Wm&&olzmXb 

tifc;^Ii^M3 OK, ®#OP3£LTM£3*U fflSU3H:;10 

L t LT[°]i]X3tlSo 

[0041] ^nizmfr^mt^tft^m©;ttIA^^-NU^ 1 o© 
?L£®}§t%z.ii\zt&z>*\ ^©l*l©—ISS5 2Jp;^||^S3 

o©7-r;u^i oj;y"F}tiiiJ©ft^tcij^LT[°]Jlx-e$So gaUfaiciUJlx-c 

o /ca^©-®^, d ft J: M T;I{ItC{uMtS7 ?>60 
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7*)\s$> 1 

^©ApP^is -?•©^ S^^©/jittl A X.W%,$ 0 K D £ji -p 

b>^7-K Hi, 

0 ofc ij tC <>r A. ^ ^ t± "T\ 7 <Jl/* 

1 0<fcyT/W#©77V6 0^m^ hD&£f£;iJ§/&}#-rS^£ 

K&M "f §1^: ifX $ £ o 

[0042] ni9tiN ;£^teWc£ttS7-r 1 O^-NU^ 1 0£[•]$££ttsi:®] 

^2 0%^to 7^J^1 O^iBi2O0@|j|fi2 Hi, 7-fJU*©®# 

0$E$A2 1 0$EW2 1 ©S3ti 

, ilii®(ftI4 o©^3£©HfM&-e^$*i3tf, 7f;u^ 1 O^IEM 

-elXM 5 0 ©T® <£ y ±)ti|iJK'(uM-r S J: 9 tlSo 200 

ffi^i#M£3tiftiN0 HIM2 0(is j£&&P^fcy |I]fe&tf'>&< £ 

fcl)2 0 0 r dtUC|^3tl&^0 

[0043] 7-Ni/*ioii, R&*re&y, 

J;yfFS^tU feJItiO. 5mm, it^i2 8 5 mm-e 

foZ>1f, 7 < JU^ 1 0 K§£tt£>tl/c?L 1 10 

M*R#lc:^l/NTli, ?£i&t"£> o &i>, 7-T JU^©^®^ 0. 5mmii^1. 

0 m m 0r^-e^jb3 i±T t 7 -T ;u^ ^ I^N 

77xayafc*i££i;/c^m^7-r;u^0?L^®ii-rs^?L©ity® 

<£ y t>, $i#©S£A,£fii7 -r 

*fg0J!tc#S u>y'7-Kti, 7-r;u^ 

0?L^)fi-e@issy<s 7-r;u^L 

, &mt&izfeoT 
[0044] m 1 0 (iN ;^Mtf3 0 

ii, FiMitQy 4)\s$ *\ RI^©^ 

l(i2 94 mm, fttlti 2 9 0 m m y, 7 -f JU37 1 0 ©jt^l J; y fc>tfr 

"££>£>o M#©R8OTi, J: 9 IN 

z.tMfJLUo 0©ift3ti, ;^1 
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mm 3 0 ©TM]©^B (±MM) t 7 -r )\st> 1 o ©T;M©RM^©ft 

SEEitti, 0©±M]©^B (Tm) 0©±;1 

ilij©Rl®^:©M5SEESItti£JL±£ti:&m$ & Z tm? 

£ IA\> dtUCJ^J, 7-NU^ 1 0®T)tiliJ"e^Jll^fp]Kfp]^^Tmf^t" 

?L 1 1 £®}§LfcjMtliTS 

JPU lJi^< 

[0045] ;^llM3 0lt T;ti|iJ©*m® (±*m) tC7^>v£#^ MI5 

;^llM30lt )9t)$(DtcSb, 

W) ft L&ftizmi btiZZ.il IA\, ;^llM30lt ± 

;ti|ij©*m® (TMM) IZ, U^cDM^J 3 1 CItUCJ: "J®£0J|X 

"TSo 
[0046] i1 1 (A) li, 0©?L1 1 

i1 1 (A2) 11 1 (A 1 ) ©R©£J£ft©Jj£*IHT-feS (J^TN * 

HUC&INT|W|*§) o 7-r;u^i o©?L 1 1 ©JF^iRM"efel'J, ?L1 1 ©it 

Sti^O. 75~5mm^50 RJKtf©? < 1 0 1 Hi, 

(A 1 ) K, Rffi^mHE^'fr^'fri: L/c|W|/i>Rt^lB^J3tiT 

L;6NU ?L©JF^, Ifl^lKidtUc^^ti&iNo 0!la.l£, ?L 

©BB?!Ki, ?L tf'IE^f© Tl ,^UC M b tl •£ s ?L tf'IH^i© Tl £ IZ M b 

ti£>, Sfcli, ^Iiytc^>yAKM^^ti-g)4^\ if©<fc9&BB?!J"C£>o 

T=fcJa\, ?L©JF^ti, ^T(:^t»J©ffe, IE^M, IE 

if if© <£ 9 &JF^"efe 

[0047] |1 1 (B) ~ (E) ti, 3L<DMW<D&MmZmto H 1 (B) IZmt 

J^K, ?L 1 1 a©JF^ti, RMt£©7 

RMT-feSo ^WJ-eti, ®S^SS©i;bti1 : 2. 2g]£-?&£>#, d 

tuc PJl^ 3 ti&i^0 ?L 1 1 ati, (A) £|W|;f§, L 

II/& RWC BB?!13 tl"C £> #, d tl K PJl^ 3 tlft1\ 

[0048] n i (C) ?L 1 1 b©jF^ti, R3g^©7-NU^©Mt 
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. 4mi?L1 1 btt, (B) RM 

o 

[0049] n i (D) ?L 1 1 coMmzm-fiM-e&Zo *mmx 
®Si:SS©ikttl : 3. 5 gj£-e £>£>#, ?L 1 

1 c&N SS(OT[q]^\ M^fql'etRJll^fpl'et^lN^^^^LTlNS^ 

, MPL^S LTt Ja\, 

[0050] |1 1 (E) lz^t&?lZ, ?L 1 1 dCDJWfciU ;raiy&££jrc&£o 

dtUCRB^Stif, 0$E^fq]^^fq]KH 

&fc\ —^07-r ±§E0l*U 1 <UN 

U 2ffl|IJ^±0JF^0?L0|I^^-^-&-e:fcJ:IN0 ?L U'Jyh) £ 

tyVi&ZLlz£VmZTZ>m£i&'Z(DJl (X'J-y K) -flgft&XP 

v Jl/* ££>£>£ 9 Mjy&Cl Ja\, 

[0051] 7 J 7 -T U — 

£&•?£> oTt> J: l\, RMt^-NU 

J: IN L (IPt), 

(IP*>, 0 IIU mVH 
0)MU • Rf^7 
< Jl/^O^JIiailcijfi^^UciJLSrlgW-£>£#$?£ IA\> 

[0052] JL^RJU^fpHCtettSSD A (m) £l£% i1 1 7-NU^ 

0 0 $E 'tp fo £ ̂  4> £ f £> ?L £ ̂  s H /& R ® ̂  "C ?L <D IZ J; y & £ tl /c 

®JR£CQlt;MilE;&H9o S/c, HHE^/^AN^OE^SIR x 

(m) K£tt.SJi5£j££Vx (m/#) £ L/ciI£\ DA/Vx (#) £ L 

T^ii^tlSo £tz, ?LS¥£j®i§0tP^ t x (#) ?LMi§0tP^£7 

(1) mz£ y^5ti50 



^ (sr<?) (»^ 

) ^-©sj^-asprio^ifya) L Lif va^Mavn-^ 
if02 L Llf^im^V^S/i?^»<? s?10^ 
^?i¥i^$s0s'®® v^£<sa#¥iia)£Ma)W^'^£¥ffirri® 
MCC L L Ifi^ay^'IMI^tftl^ L Lif K¥m<2 L Lif [9900] 

i^l vri^a^'a)Tify-iMi0^43?$i°]c 
^TlMW L Lif V¥1SW^ °§«a?S® (#/w) A ^1f^ 
iMy^^gf^w^^^ai&iiun n^'4^ (£fl-^ni) ^'^?$i°]a) 

vm Lifo^y (sv) L L@ 
^2 £H:?LiJ#0^^ii0£4(ffl#^£Ma)5mi^ri[^iMEda)if v<5-di 

v£Iff0HfeCDtyH-ify <2%If <24-it#21 mMM^<2:#I 1H IMJ#*£M0a 
niH^ngW VXOSPif sT¥if Vi^af^Tk^^spn^ 
ir>^0a#0^^ri0^4ra^^' L^Tify^^ wmwim-aBZ 
w^myLMMCD'teCD£ir > L ^a^ra^ifcsif \<?# [17900] 

(zuraiy + utuijjxEuiy + jXEUiy) ^ u p 

^ * (u™y +KEUIH)VQ £ 

(juiui^ - ̂XFUQJ) u 
uluTu? HPz^HW ti 17 f ^ 77 " KEUivrJ £-—— — = x\ 

va 

[ L#f] [£900] 
°£^ri ̂  TO)iKl?1 x l a#0ra^7kS1f v<5: 2 x y N ^ 

2/va v?ia#0MS1f °£4^0)^£4^ri-l$f:mf^I1|^a)i v 

y c v<?# °£4-

(#/<z^) w^mwMcozKyc v (#/) N^^mGori^^ 
0£lf>£ v (w) u ! UJ y ^^CDmhiCDmi^ 
Vt v (UJ) x B wy ^S=t?0rWO)pi:M^<2:45:#^1f<2:^Kc¥ri^ir>^ v 

SZ9£80/ZI0Z<IfAL3d LY 0C6660/CI0Z OAV 
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,<£(3 y £&a r £ii}§t~•£ S"CCDB^PelT5 

feSo 7^l/^C33tt£?Ltf#£t"£3I$©£MI!l©3Ml£Rm a x ( 

H^W) s i n ( 

iflilp, tis R m i n R m a 

x ©ft-fI!jT?& lJN rfari* (Rmax — Rm i n) £: ft 

c t r m^t) tit, &i££ 

Wct^OXh^o 

7rRmax2—7rRct r2=7rRct r2 — 7t R m i n2 

[0056] ?L 1 1 ©JH3i[j^ V a v fc£% 7 -i ^UCD[s]/D^/L>-S> IR] — P3 

Ji±lCM/SMj&©Ji5tj£©£-fHii£ Rm i nA^Rma xj"e®f|^ L 

s t (D%mft{\tL%: 7 -f JU37 tCfottS?L7^#St"S:pI±^ (Rm i n^^Rmax 

^"£•©$1^) ©IS$!"ei&f £>£££<£ 

?L1 1©JMJtVaWi% K^Wct^CDXfo&o 

V a v = 4 s N (RmaxHRmaxRm i n+Rm i n2) /3 (Rma 

x + R m i n ) 

[0057] ±§B©<fc9KLT;£a&fcJi5tj£i:Rc t 1C, ?L© 

RJII^fRKCfotfSS©—feSRJH±® 1 

t^m© 7 -r )\y $ IZ 33 £>¥£Mii£;£ 5 d <h •£ $ £0 

^fc\ *^ife0!l© J: 9 £—7 -f ;U^®^"e"r^T|W| i;?LtfiSj—KIBM3 tl 
fc7 -r Jl/*lC33^Tt>s —7 -r AWc£S?L^lflg3 

tlfc? -< )ls$ IZfcl^Z&s :Ztl?ttl<DfL<D%&<DM$ ts t(D?L(D{±LW (®$E 

f£'i>;6Nb©E£it) tZ&ll&J^ti^ti©?L;tf\ ^ti^ti©?L 

((P3JH£|RKC:33W-£>&©S;*) %&MhTZ<DlZ!&Wte&fml%&ti> 

, ?<DB$ffl<D¥%l1ii£##)ZZtlZj:i>J. JL<Z>PlfflJjlR}lZ£tfZ>m<D-3m£ 

&&RJH±©1 ££®}§-t&©tC{ft^&0tP^©7-f 

[0058] g] 1 «Ci§b>y7 - KK33^S?LS¥^®iiBt^ txti 

^77±O^P•> KcD^etiotitis 
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jLm<D? < M tz y c t iz£ y 
^7±<D7°P «> Mcft 

brR-mu^m^t^z^y^ioimmi R2=O. 
9 7) £3|l^c0 CtlCilx!:, 
£ 7 U 

2xiO-ttfey, $? 

IL< cfc y , ?LS¥£j®i§0tP^ 2 . 7X10-wm lJ T-

£>£„ H"3t> 3. 2X1 0-4#UTT?feti«\ 

$©i^lNl^>S/7— K£JIHat~£> ££#•?$£>„ 

[0059] t x tt, (1 ) i*U y BJ§ P, J: 9 C, 7 -f JU^ 0#^ 

tz y ®$E^N < &£ £, Xli, ?L0flD A /J\3 < tZh t, /JN3 < &£ 

o *§g0.mc#£ U>^'7 - Kte, 7'Ni/*©ls]lK&£7'f Ji/*©?L 

LT, nuntsm 
£~RCTPfLTVa©"?, < tZtz&lZlZ, 
/J^ < f fcT, MH$£8 0°MmttZ>tz6blZ 1 . 8 X 1 0-4 

iithU IffSKtt, 1. 5 X 1 ITU^. £/c, 
*9 0%mg:£tZtzMZ0. 9 8X1 0-«^:U t&£L<tes 8. 0 
x 1 o-^mm.t 

[0060] Iritis 33 ? -r JU^CD^Ul (mm) (rpm 

) JLtite:, 0. 7 5mm, 1mm, 1. 5mm, 2 

m m (D 4 ^ fc0 7 -f JU* ©mfet&tf 0 r p m ©*§£• 

, ^-fti®?Uin33^Tt, t£3fc©7 -r 7 

O%^T0U, 0$ELT^&^7'f 

[0061] -£, 7^^^1 000 rpm-eSls^itSi, 

2mm07^^Cai\tt, ii$^7 7%i, ti£&<DWt&<D 7 4)\st>(D 

lill$£:±(5]£>o STc, 7LtlA*, 1. 5mm, 1mm, 0. 7 5mmi/J\$ 

< tzzizHE^T, fiHW8 0%, 86%, 8 8 %£ $ h izm < fto < 
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o 7 -i )\s$ 1 5 0 0 r p m £~$~& £, JL^fr, 2 mm, 

1. 5 mm, 1mm, 0. 7 5 m m £;/J\^ < fe&lZfit-o T, 8 4 

%, 8 6%, 9 1%, 9 3%£%t%tm< t£Zo Zbizs 7-0\s$(Dmi 

2 0 0 0 r p ni(hTS^, ?LSfr\ 2mm, 1. 5mm, 1mm£;/J\^ 

JiHW, 88%, 90%, 90%£&£o f ̂ T, 

BJ^C#£ b 7- K&, 7 7 £ 7 -f )\s$ £ 

nHE^-yr-sd^^cfcy, s^ic, 7-NU^ 

0^u0irP^/c''j0[s]$E^^A$<-r^^, s/cti, < tzts 

z. t1ffc>fr&0 

[0062] [H1] 

ft® 
0.75 1 1.5 2 

0 
fc 
lie 

0 54% 48% - 39% 
0 
fc 
lie 

1000 88% 86% 80% 77% 0 
fc 
lie 1500 93% 91% 86% 84% 

0 
fc 
lie 

2000 - 90% 90% 88% 

[0063] ±i&©J;9^, 0%£^£M¥^®)§^flt£3. 2xl0"f 

T?&y, S/c, 7-r;u^®?LS^[°]$E^a)ll^ 

t>-&iz£v%;£Zo 

2xi o-^&y, ii$70%4^-eno 

• ?LS, IPt)?L0RJH^fp]^fc^^StiO. 7 5 mmWTt^U, fro, 7 

-f Jl/^©@iEStt2 3 0 r p mWl'Cfci), STcti, 

•?LS&1. OOmml^TtfeU, fro, 7^^001*3 1 0 rpm 

JU±-eS>i), 
•?LS&1. 5 0 mm^TtfeU, fro, 7^^001*4 6 0 r p m 

JU±•?&£>, 

•?LS&2. OOmml^TtfeU, fro, 7^^001*6 2 0 r p m 

JU±•?&£>, 
•?LS&5. OOmml^TtfeU, fro, 7^^©0isitt1 5 0 0 rp 
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[0064] ttz, 7 

xl 0"4#-efe^)o ll*§^ 

• ?L^ IPt>?L0RJH^[qKC£tt£S&O. 7 5mmJ^raU, fro, 7 

-f JU^©[°]$E$Ui 2 7 0 r 

• ?L?5t£ 1 . 0 0 m m lJ, fro, 6 0 r pm 

£Lt-?£>£>* titzte, 

• ?L?5t£ 1 . 5 0 m m lJ N fro, 7'fJb^©@iEli(tt54 0 r pm 

titzte, 

•?LSti2. 0 0 m m lJ N fro, 7'fJb^©@iEli(tt7 2 0 r pm 

£Lt-?£>£>* titzte, 

•?LS&5. OOmmWTtf&y, fro, 7^^©^®! 8 00 r p 

^izs $M^W©i%^>*>*7-K£JH£-e$£0 

[0065] tztzs >i^fr7^u^©±;tiliJ©M (?L 1 1 ©&^£B£) 

d tifhho 7 -f ;U^0[°]$E3S^fr3S< ^ 7-T 

&£ d £ £ J: U N 7 -r JU^ gfr©&)#©£2)%{&MTZ>Z t ifz$ £<> 

[0066] |1 3li, Xozny h7-fJ^?:ffflL/cU>i/7 

- ^ 7 yy^>^0 h&£:©T;,«nn^©>£ 

%tiM(D?£\%ik%z>tz£>(Dumz\%.m Lfc!£ifci*jra'e&£o ^MJ©7 
-r JU^©?LS©SIHCJ; u 7-r JU^-e©Jill 
>£©}ilHC <£ y £TF©<£ 9 ^ 

/"Co 

[0067] JU~F©J:9"e£>£o *SJ£P > h P-Jl/RTtg&*v K 7°b-K 

©±^8 0 0mm(:^^Cii,7'fJ^i^ii/cU>i/7 - KfrlS^^ 

tlTl^o 2 4 5° ClcMLfc*'* K7°b- MCX^>bXfS£i6t^ *° 
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5g/^\ 7j<&8 g/:fr-e;iST~t 

£o !SIfc0#PsHi1 £tc, 7-f 1 5 0 0 rp 

m T? i> 0 

[0068] *M!^0)f£lil£g|2 tC^"t0 -< 7°® U yV~P— K 

-efe^XP v YD < 7- KT-tis 7 -f ;U£ 5 

0 T;apDp(:a^T2 3%0Mi)%it§o ^ lJ © 2 

>^7-7UI2. Omm(D7-f K"e& 

, 7-rJU^c£^T8 3%®>fi:fr£MllU ~F;»nntc£^T 7 

fa^"T^o S/Cs ?U11. 5 7 

-r ;u£ tcfc^t 8 3 %(M:frUs TSfcSBnn leaser 2 
T£o StCs ?U11. 0mm®7'f J^^ix5b>^7 - K"CWU 7-NU 

^C£UT8 7%©5i#£ffli£U 18<^$d^T/»nnn^£^T&)El3:fr 

[0069] C©sSHtCj:n^ 7°®u>^7-K©M*^^ibL, 

Cl§L/>^'7- KT-tis 7 >f ;U^-e®M^$fr'8 3 %J^i,_hi;0^ £>75NCiifilN 

<iipil>ci:tf "C$ £o £>ft] htiT^£ U > V7 - Kt 

g<xt7 o%-efei)Ch^^jt"r^«hs *M,wnzm^tc*w%fci%z>[sy 
V~? — Kteu 8 3%£l±®JiH>££^LT;Bt,K 

Ftem^MM®]^z%t%tn?Lz0 m^Xs *m 
mizffiz Is > V 7 - K tt, ^massiz fe £ 7 -r JU^ J; y "FSfeSB# tc ^ A. 

7 -r ct; yT 

>t@IzfeWLT tf-C $ £o 

[0070] 
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im.21 

\ \ It® 4»l[nim] <j>l,5[mm] <t>2jffim] XP-v 

ri rnl 7-r^^ 87% 83% 83% 50% ri rnl 

TM» 0% 2% 7% 23% 

ri rnl 

Yv »i 
C3 ST 87% 85% 90% 73% 

[0071] 

@14^ u>^7 -K 1 

' tk^sto „ 

b>^7-Kr 

MMtZtcisb(D, r Zftrnz^tZMWlG)? — 

KSB8 0' o 7-KSB8 0' §7- KM 

• SP2' 

7 7 >6 0£#t"£i£JS$|3tf'y ?X8 2 7?>6 O0P&AP 

6 2IJ, 7-KSB8 0' 0 7-KMP® 2' K&Mf £ J; 9 ti£0 

7 7 >6 Otfj&fflTZt* rt®/U^8 r CDTJJ(D£MI£7—K 

1P®2' £®LTP&A3tl, KD£®LT^^Cl#tJH3tl£o IP 

%s 7 — K M P nP 2' 7 7 >6 

o T, 7 7 > 6 0 <fc y ±MKc:&itf So 

[0072] 7-KlP^2' £fC©,^ft£®®;*1*£>?L£#t~£P3iB!*R©7 -f 

JU^ 1 0^ 7-NU^ 1 0©RJg©^'C4C[I]lE$A£g^3tU 7 4 )\s$ 1 0 

^0$^t§iilll|2Ot Mj&2 0£fc®A*Jl/8 T 

^raMfaJMO' t, T IZWJttttbtls 7 <( )15> 1 

O©^JiSli£0fr®#M££lMtf3 0' 1?m±t%o lot, b>^7-

K 1 ' lis 7 7 > 6 0 fg£ $ tt £> £^<Z) sfctltf) SfeSS-fe 7?V6 

0 J; y U ^©^©3fc*i£^ire~Ffr 
^t§Mti"§7^Mi o^ 0feRrtitc®Ai)o 

[0073] ^®/U^8T 
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7?>60 7-KMP®2' IPt, 

7?>60 ^t77>60J;tJ ±;I1PJJ 

tcM1"£7 1 0©?UlP&3l3ti, 7 

>f Jl/* 1 Ott, Mrt»2 OlCj:y|I]|^tglClgtte>ttT£<'.K U>^7-K 

1' 77>6 0tf£ft©^ft£fg£3tt£>£lcmiiJ«l2 01? 

7 -T )\s$ 1 0 U>^7-K1' teu 7^M1 O^0^t 

•S d i;t,Zct lJN 3 0' 
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