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' rl.8~1 ~ UIA. 
"' 

n.~t-!.111l.kfb!UWfbG U'J';!>'~ 

' rl.8~1 ~ UIA. 
"' 

' 8,V!.Q.!UWfbG Gi';!l'~ 

' n.G~1 ~ UIA. 
"' 

fl, t l~MLL.rnll.G~l!.l!.W:::~11 ~rtl/1,t'~G~G,flo l~Llt'Gll.lk8G!. @';!)'~ 
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(\ 

t'G~:::l!.t-~ u GLM.~t rtl}GIA.1LQ.~U ~111,rtLWl'Ulrl.L~t'G ~:::l!.8Lll. ~ rl.1!.1&UGGR.L1JL6!L!.l'Ulrl.L~!.LU U'J'~ 

t'k6! <§> ::: ~i,!8 G ,ett-Lr G ll.8~11l.G ~!.LU ll.k~t t'G ~::: l!.R.L ,\} l'U Lrt~[b~ 1!. WLrt8 ~1 
" 

LW8L~8 l~rl.L~!.LUULl!.rl.G~6!1~L~6!rtLl6!~~G~1 ll.~1l~rl.i;1~t L~n.L~t'G~~1!.WLrtt'Gll. 

' " R.L,\} ru Lrt~[b~~t-~~11!.LU LU~m GG~l/1,fb!.18t'LIA.k! IA.1:::!.[bll.~ L!J1. 1ll.8~1 ~u L~n.L~!. WLrt~tt-G~~ 1!.WLrtt'Gll.rl.Lt'LlJ1. 

(\ ' (\ 

!.Lu n.n.:::!. ~8 ~rnR.1Lk!t-G o~@ n.~c-~~tGLJ111,ru Grl.IA.lj!.LrtL~t-G ~~1!.WLrt8~1n.,r-Lyt1r,~111,1 t-Gri.:::n.urnn. t8G 
" 

GP1rn111,1R.L,\}rl.lrl.L~~1,S> w~1!.WLrtr1.Q-1t'G ~:::1!.:::m1 t'~rl.fl.lj!.ll.~Lrt~~ ~ Ja+aw MO):! ULl!.L~rl.L~t'G ~:::l!.8~1 
(\ 

rti.u ~U}8l)11/1,rl. t ~Lll.L8Mt'!.1 n._y~ tt-~ ,l&rn111, ml!.1 &UGGt'Gll.U,t1-111,L[bl'ULrt~fb~1t'G ~:::l!.8Lll. "~ Gi'~ 
I\ 

~Lll.L8Mt'!. lt'Gll.~L,Cbl/1,L~1ULl!.G~~~!.LUll.k~t 8Lll.~~L~l 1~11t'~ll.,t1-t'rtl l_E. ;!JG! n.t 8LL1 
I I /'I I 

(\ 

~Lll.L8 Mt'!. l,.111, t G~ 1 t'k6! <§> :::~M.188,Cbt-LrG aU!)UQ ll.ll.:::!.n.L,~8~~t ~ftG!Joll.G~l!.l!.W~Lll.L8Mt'!. l~L,Cbl/1,L~1 
' " ' 

(\ (\ 

(aw!+ 1eaeJ) L~l 1~G~W!ft ~ftG!Joll.G~l!.l!.Wlj!,LrtL~t'G.~8Lll.~8~1 

~!.!.ll.t' llrl. t 8 LLJn.~ t'!.11::: mi rn111, ml!. 1 &U G Gil.~:::!.~~ t-~mrn!.LrtL~t'G ~:::!!. n.n.:::!. (§) '(§)'~ 

Q.fbt G~t'~ lj!.LrtL~rtLl6!~t'G~n.n.:::!.t-Gll.n.G~1t'~11!.LU Q.t'~ 8,V~G~fb~ll.~:::!.L~UL~G~l/1, 1:::1!. 
fl /'I n I I 

(\ (\ 

l~l/1, ml!.1&UGGn.~:::!. ,l&rl.G ~ M.~!ft rn111, ml!.1&UGGt'~~~!.LUn.~11t-Lrn!.LrtL~8Lll. ~~ t G ~ 1 (8Lll. ~t'Gll.rl.Lt't'!.1) 

(\ ' ~Utt-LIA.:::8::: W LMQM. t 8 LL1,8 GG ~111, 1~l~l/1, 1 rl.i!.1F!UGGl'ULrt~[bll.G~l!.l!.Wll.kl/1,L~ l~l/1, ml!. 1&U GG l!.!.!.11.i:'Q~t'~~~ 
' ' " 



ct 

"" II ' 
~. nT'H~'U'j::U'l.H~'U'VleJ 

ri.<9> b'1'UvieJ'UeJ\l'j~lJU~\IV!l.1\?l b ll'Uvi e:J'Vle:J\I bb\11\1 Hl'l ~ b ~u lfl\ltn fl (Ha rd Drawn) fl11l.JV!'U1U1'Ufl'11\I 

lYPE "L" 1'11lll.J11'l'j\i1'U ASTM B - ~~ V!~e:J B - ~<9>ri 'U'U111l'UeJ\lvle:J1'UbblJU';i~lJ'U'U1\?l bll'U Normal Siz e 
~ , 

(Inch.) 

ri.l!:J .LJ'e:il'l°m'1'Uvie:i (Joint or Fitting) b-d'U oLJeJ\leJ, .LJ'e:i~e:i, .LJ'e:i~\11, ~1l.l'Vl1\lbbCJn bll'UfaVt~'VleJ\lbV!~eJ\I 

vi~e:i 'Vle:J\I bb\11\lbb uuvi'U11-Ul 'Ufl1';ib; m.1u1?1n~11?1CJ bU~1~'Vl'Ufl11l.l~eJ'U 11'i\ vi1nufl1';ib ;e:il.11'i'1CJe:iruvi.n:iJ~ 'ln11 , .., .., 

ctm~° C (<9>,ooo ° F) 

ri .m l'l.,1bb'U1'Ubb~~vl1~\?l (Hanger and Support) •li1\IV!,1\l~\l"(l?l'UeJ\lbci"'U'Vl
0

e:JrJle:i\IJJ'vi'1~1?1~\?lfllJ 

lfl';i\1~~1\1 eJ1fl1';i -d1\lv11\l~\l~\?l'UeJ\lfl1';j~\?lbll'U~\ld .., , ., 
vie:i o.bmct b'll'U~bl.lm (<9>/~ -01) v11\I <9>.ct bl.J(?l';i (ct vJl'l) 

' ., 
(b vJl'l) , vie:i o .rictm b'll'U~bl.Jl'l';i (m/~ -01) v11\I <9).~ bl.lm ., 
(b vJl'l) , ' vie:i <9> .®"11 b'll'U&ibl.Jl'l';i (<9>/l!:J -01) V!1\I <9).~ bl.J(?l';j 

., 
("11 vJl'l) , 

' 'Viel (9) .ri<9> b'll'U&ibl.Jl'l';i (m/C§:'. -01) v11\I l!:J bl.J(?l';j 
., 

(~ vJl'l) , vie:i l!:J.ctCi'. b'll'U&ibl.J(?l';j (<9> -01) v11\I l!:J.ct bl.Jl'l';i 

(<.;<; vJl'l) , vie:i bn .<9>"11ct b'll'U~bl.J(?l';j (<9><9>/Ci'. .01) v11\I l!:J."11 bl.J(?l';i 

vie:i bn.~<9) b'll'U&ibl.J(?l';i (<9><9>/l!:J .01) V!~ei1virun11 v11\I m.oct bl.J(?l';i (<9>0 vJl'l) "' , 
ri.Ci'.1'Umru~1.ffb'1'Uviei ASTM B-~~ mwhm1l.l~~m1?1.n1CJ1'U~e:i\llK1\IJ1lY'U bb~~m1u1'Ul1''Ue:iein 

1iVtlll?l ll1lCJ1.ffJ1CJ1 Sodium Carbonate V!~e:J Trisodium Phosphate 5m1?i1'U C9> nfaflfll ~ml1 mo 

~l'l';i bblK1lK1\IJ 1CJ1 ~\I fl'111e:ie:i fl 1ivil.11?11'i'1CJJ1~e:i'U bb~~ b lJ 11 ibb i'l b'1'Uvie:i~v11m1l.l~~m~bb!K1~e:i\llj'1 flB\11~ , , 
tJm CJ~\l~e:J\loLJ1\I 

I I I I 

ri.ct fl1';ib'ile:illb'1'Uvie:i ~e:J\lb'ileilll'i'1CJm1?1Vilj?i1'Ut:.i~l.l'Ue:J\lb~'U~\I (Silver Brazing Alloy) Vilj')l?lVt~e:il.11'11 

1ll' l'lb 1fll 1 ctm~0c (<9>,ooo ° F) 'Uru~ b ·Ii' e:il.lrJl e:J\I bu 1m CJ 1 'U'Vl
0

eil'i'1CJ1 'U ll'l';i b '1'Uy{ U';i1\31'11 flfl11l.1~ 'U brn ~'U~ 1l1''U 

l'l~e:il?l b 1m '1 l1l b; e:Jl.l'Ue:J\1-U e:il'l' ei 1 'Umru Vi'.LJ Bl'l
0 

m .U mn~ CJ1i 1l.l'Utn CJV!~ mJ'rncl" 'U'Vl
0

m-W'e:i1 i ~1l.lfl'U fa CJm \I , 
i1l.11-UJ 1CJ1U';i~~1'U'Uru~b zje:Jl.1 i1ll'vl1fl1';ib zj8l16ll'Lll1l~Vh 1 ~'U'U111l b'1'Uvi e:i b ~l.l~'UV!~e:J~l?l~\11'1~8\?l~\l';i~UU b'1'Uvie:i 

<.;<;. b fl1';i b; e:Jll'll el 1'1° el bb~~ fl1';i b tJ ~· CJ'UVl 13l'Vl1\I b'1'Uvi 8 rJ( e:J\11ioLJel1'1° el b'1'Uvielbvi1J'U i 1l.J\l 8 bcl" 'UvleJ 

~ 1 bb V!'U\loLJ B~eJ b~'Uvi el ~eJ\I hl b '11~~1'Ut:Jtl'\IV!~8 n1 bb m 

ri ."11 fl1';j&i \?lvr\I b'1'Uvie:i b'1'Uvie:im ';i&;\?lvr\I~ e:iCJ ?i1'U~ e:i CJ"l m ~m'U~ e:i\l'Vl1~ 1'11l.Jl.111'1';i\i1'U b iJ'U~J 1l1''U .., ~ 

'11vifo'Vl1favi~11?1mu~1~ 111lCJ'Vl1b iJ'U';i~CJ~v11\ln'U1~bn'U <9) . ~ bl.lm ti'1biJm'1'Uviffvib u\11 bt:JCJ~e:i\l'Vl1~1'l~ei\?l 
bb 'U1 b'1'Uvi e:i b'1'Uvie:i~ &i1?1vr\1~1'Uu~ b 1 ru~ b~ CJ\I~ eim';im~'Vlum~ bb Ylfl~ e:i\llj ~\lue:i\ln'U b-d'U ';i1\le:i~fa -LlCJllvi~e:i .., 

bb~'Ub V!~fl 1 ~~-all b ll'U~'U fl1';j1\?l';j~CJ~bb~~l?i'1?1b'1'Uvie:i'Vle:i\I bb\11\1 ~e:i\11?11?11i~e:i~fllJ';j~CJ~1 -rr\11'U b~e:i&i1?1vr\lbb~1~e:i\I 
1~ljbb ';i\l~tJ~\IVt~e:i bb ';i\l~\11 'Ub~'Uviei ~~n1Vt'Ul1l 1 ieiei n~b'1'U ~b ~CJ1mfll'l&i1?1~ fll31';iUe:inVil31'Vl1\lfl1';j 1 Vt~'Ue:J\I n1'1l~ . .., 

... ' 
b~'U'VleJl'l~ eJ\?lbb 'U1 

/ fimHoj:/ ~ /y;? 
'U1\1Pl1fl1'U~ e.J\lfl~'U .., 

I qlJ q Q.I Q.I ' .di Q.I ' 

11'Vl';ieJCJ(?l';j 61JCJ~\9ll'U bfl';ieJ'U~';il'l'U 'U1CJ.f11fl.n:iJ ~'1'U1';ifl .., 

imm1vJvJvh ' 0 "" 'U1CJ bb ~'VICJ"1111..nfljfl1';iml31~ 'U1 CJ-d1\I b 'VI ri'Ll ri-ii1'U 1fll\11'U 



b 

@O. fl1~'Vl\il~tl'U 

<9lO. <9l fl1~ L thvf \In tl'U~·i BB tJ mru (Blow Down) ~ B\I LU 1 d~'U'UL'1 'U'Vl BV1~\lfl1d~ Iii ~\I LLiK 1 L'1~'1 
' 

L\il tJ l'i'B\lvi1n' B'U&i\il ~\l'V11\I L iJ \iltltl fl LL~~ ~tl mruvi 1\11 

<9lo.~ fl1d'Vllil'1B'\Jfl11l.l~'UL-d'B\ll'i''U (Initial Pressure Test) l'i'B\l'Vllil'1B'UrlB'U~'1~&ilil~\l~tlmruvi1\l 1 

L oV1tl'Ud~'U'\J n16ll'V11\lfl1d LL 'V'l'Vl tl 'Vl\il'1B'\JLLvl~~'11'U~1 tlfl11l.J~'U <9lctO Utl'U~ vltJVl1d1\l-d'1 ~1 vf\'16111 'Uhm '1'U 

~tld1~'11flfl11l.l~'U LL~~J1iJ'U LlilE.JU\ili'U~ LL V1~\1~1 mi1611'1Jru~'Vl lil'1B'\J m1iJ~'U l'i'B\lf1\l~Bv L'1l.1Bv1\l 11Lum1~1 
\J 

BV1\l-LlBE.J ~<i'. i11m LL~~V!d1'1dflm~Bl.l'Vlfl'11il11~1,,.,~Bhi 11ilv1i Snoop test 'Vllil'1B'UV11mnlilfl1d~1'1iiJ 
' ' 

l'i'B\lvi1fl1d'1itll.1LL~~'Vllil'1B'U1 V1lJ 

<9lo.rn fl1d'Vllil'1B'UL\ilE.Jfl1dLiJ11~·~·\1'1flUdfl.fl1E.J1m'1'LI'V11 B (Piping Purge Test) '1~~B\11'llri1'll 

1'LI1mL'1'Uvltld1~'11flm1iJ~'ULL~~J1iJ'UvliieJ'Vld1fl1d1,,.,~~\I '1'1L .V11 tJ1 'Ud~'U'\J L U'U'1i1\IJ'U 1 V1mE.J 1 f1~\l 1 ~ 
1,,,~tltlfll.11Vlll.J'V11\IL U\iltltl flvl 1\11 LliltJ 1 i~tlmruvi m~ Bl.Jvl LV1l.11~'1l.1 '1'Um~i\ln16llvlBBfl'11fl'V11\IL ll Iii tltlfl 

'1l.ler'1nuer1'1J11~dtl\lfo LLiK11livi11 ~er1'1J11 L u~v'U~ 

<9lo.cs:'. fl1d'Vllil'1B'\Jfl11l.l~'Uf1\I~ (Standing Pressure Test) 'Vllil'1B'\Jfl11l.l~'UV1~\1'11fl&ilil~\l'Vl1\ILU\il 
BB mL~ ~BU mru vl 1\1 '1 '1l.1'\J dru LLiK 1vi 1fl1deJ \ilfl11l.l~'U 1 'Ud~'U'\J L'1'Uvi fl 1~'1\Ifll1fl11l.J~'Uvl1off\I1'UU fl&i ~o 

, I '\J " 

L tlB{L~'Ui! L tl'Unm 1li-U'Bv fl11 ~cs:'. i11iJ\I 11ilv 1in16111'U1vidL'1'Uvltld1~'11flm1iJ~mL~~J1iJ'U LL~~ulili'U~ 
LL V1~\1~1E.Jn16lld~'U'\J L ~'UviBl'i'B'l 1liii fl1d~1'lil.JV11fl Ln\il fl1d~1'liiJl'i' B\lvi1fl1d'1itll.JLL~ ~'Vl\il'1tl'\J1 V1li 

@@. ~utJ\iln1~ 
i'Utlliln1611LU'LILL'\J'\J~fl'\JB~V1l.!'U <9l/cs:'. dtl'U (Quarter-turn Ball Type) vrfaiJnuii'V11\lviBvl1V1ajL~iJ 

'1J'U11i1Yl'
0

n°1V1'Ulil (Full Port Size) ii~1iJ\l'U 'Vl'Uf111l.l~'U1"1i''l1'UblilE.J1iJ'vi~1m'1 ~cto tlB'U~vi'Bmd1\l-d'1 
'1JB\lfl11l.l~'LI1-ti'l1'U Vl1l.ll.11V!d\i1'U NFPA V1~B ASTM V1~B CGA 

"' 

<0>1D. L~el'Ub"tJLO'W1:: 
<9)~.<9) n1V1'U lil'1\liJB'\JBBfl6ilL'1'LIL V1m L U'U\11\il 1 miJm1iJl'i'B\I fl1d'1ltl\I h'lvm1u1~ 

<9l~. ~ 1'Ul'Ufld'Udtl'Un°1V1'U lil'1 ru f;ul V11fl EJ\liJ fl fl fl 6il L '1'UL V1~ BB cJ1'U(l\Ier'1J1 tJ ~'U tltll.J 1,,_,''\:d \IYW1'\J1~ 
u u '\J '\J 

1 .ffBBfl6ilL'1'UL V1m'1'UV1l.llilil'\lrlfl'U~'V11\l L d\IYW1'\J1~'1~ 1 -tifi'1611BB fl6ilL '1'ULV1m'1JB\ler'1J1tld1tl 1 V1lJ 
\J 

<9l~ .rn er'1J1tl'1~ l'i' B\lf 'U~ \il'IJB'\J n 1'lltltl fl6il L '1'Uci'1dtl'lci'1V1f 'U 1 off Vlll.JV1tl eru1 tJ Vl
0

1\l '1 1 'LI'li1\ll'U&i \il~\I il\I 
" " I 

'\J dd'I, n 1'llfl fl fl6il L '1'U L V1~1 '1'U fl1°1'1::'11l.11d fl 1"Ii'flflfl68 L '1'U '11flil'l1~ LL~ ~V11 fl Lfi \ilU qj V1111il 1 ef 'LI 1'LId~V11°1\1 
vi1L ii'Ufl1d&ilil~\IW'\J'\J 1 V1iJL ~L U'Ufl11l.J-r'\J~\il'IJB'\J'1Jtl\ler'1J1tJ~\li'U 1 'U'Vl flmru 

\J ' 

<9)~.cs:'. mruvl er '1J1m U'Uer'1J1tld1 mti1iJ '11l.11dfl 1-ud~'U'\JLl.J'U1 tJtl1m1Lti1iJ'1JB\ler '1J1tJ 1~ 1 'Umruvl L U'U 
\J \J \J 

~'1J1Vd1E.J 1V1li 1~vi1Lii'Ufl1d&ilil~\11tJ{J1~'ULV1l.lb~'11l.11dmL~~~-r-em1i'l1'U.fl1tJ1'LI rno l'U 
\J 

I lfrn11~ ~~ 
'U1\1Pl1fl1'U~ cJ\lfl~'U I .:;iii.I q QJ Q.J ' d QJ ' 

11'VldtlfJ\9l':i '/JtJ~l'l.J'U Lf1dtl'U~dVl'U 'U1 Wl1f1flij ~'1'U1dfl 
\J \J 

1~1mhJvJvh 
.. . ~ 

'U1tJLL~'VltJ'!f1'U1qjfl1d~L~~ 'U1 tJ'li1\IL 'Vlf1iif1 '1J1'U 1qj\11'U 



q~.~~t-Wl~~ 

f1.W!:.M.f1.G!:.lel1 n.~M.~ll. !:.W~G!:.lALl , l"b JI?' , nl A poo r1f7 I 

I\ 

f1.Lt-fuLf1.Lll.lelf1.lellA 1t'Lll.~Lf1. 0 .. ' 

J 

~tlj!:.Ll1L~G~il\ Gl1~1rG %0J'lll L~UL~!1~t'ULl1~[1.!Jt'G~:::1!-t-Gl:.L.f!t',~mt~LLJm1toml!-1~uGGQ,L,\; ~·w@ 

,¥ l ~n.1toL_µ ~fl.~:::!:.11LW~l G~il\ 1 G~il\~1111\U ~11\t-im t mil\ 1fl.I!-1~UGGQ,L,\;~n'Wf1. wn.~~l f1.lJl1~m U~il\ 1n.l!-1~UGG 

Q,L,\; ~ L~f1.Lt'L,!Alj!:.Ll1L~:::l!-t-G!:.L.f!t'~t'~ n.G µmil\ ml!-1~UGGQ,L,\;~ L,l!-U ~11\t'~U Ll!-11.~ 1f1.Lt'L,!A~~1 :::i:.~gn.o-, t-L.~G 

• • • f1.Lt'L,!Af1.lJUm1t-G~:::I!-fl.fl.:::!:._tUW[1.Gt'~l1l!:.~Q. G\ t'~l~il\ml!-1~UGGl!-!:.!:.fl.t'~t'Gll.f1.Lt'L,!A!:.LU w·w@ 
... 

"' I\ "' 
f'l.lJ w ~mL~!:.WL11f1.Q, %Ito:::~,, wgl':limLt-t'l:. lt'Gll.f1.L~!:.WLl111LW~lt-B~:::l!-

l. t-L ,W t'~~!@l:.LU:::m1 r.r.:::i:.ruwri.8t-~11l!:. t'~ w t'~l~il\ml!-1~UGGb:i:.i:.m~rnll.n.L~!:.WLl1 G)'W® 
... ... 

i:.wm ® LWULl1 UL!:.n.L~ 
' 

ULM~X1-tm1toml!-1~UGGt'~t'Ul1~fl.l.t-L,WL_t~t~l,,t'UWf1.G:::~11 8n1d JaMOd t'~~!@t'G~:::l!-~Lll.~ ®'W® 

ll~11l~1::LM.011l.\M.@~1 'W@l 

I\ 

fl.G~ l!-l!:.Wfl.fl.:::!:.fl.lJL fJ>, t-~n. t ~LLJn.~t'l:. ,, :::mi l~il\, fl.l!-1 ~u GGfl.~:::!:.~11G.!J>G~l1G ~, ~·c. 'G\® 

(® ~r. t f1.M~UGGt'~fl.lJf1.lJl1l~lk~t G~il\) n.~t-!:. 11 
' ... 

. "' "' ~~~ ll.t' E ri. ic-~t'Ul, &fl.Li Ll!-G,lAf1.¥1f1.~111G~M. l k:::~,, W~Uf1.Glelf1.L~n. Q-, u L!:.fl.L~ ~ ~·c. 'G\® 
... 

I\ 

c-111 l~G~i:.wmy~Lr.U~ oow L~UULl1~Lf1.fl.!J 

t'G~:::I!-(tEJZICJnOdV /\) !IJL,\;fl.Q 1X1-t mil\ 1t'Gll.ULM'Ll!-1~UGG:::n.urnn.~~[1. 1_ttl!:.Uf1.G~ w·c.·G\® 
• ~Q. G\ ~Gn.t-L~G 

II ' 

• ~Q. G\ ~Gn.t-L~G 
II ' 

JS!O +smg -

ar-1e/\ 1a!1aCJ -
I\ • • 

rJ.C-~ n.~c-~c-imt~LLJn.~t'!:.11:::lLLJ~GrJrn,V~G~f1.11Lllell1lelrbllel_ttl!:.Uf1.G~ G\'C.'G\® 
... ... . • "' l. I\ 

:::LM.m:::rui;l.LJ ~t'Ulel~~~, :::~~L!:.rblJLl1fl.f1. imL~U ~1toL,r.~~1 n.,ttwgl':I~ 
... 

"' "' I\ 
~lA 1 :::!:.[1.t'Gll.t-gt-L~~ ww gl':l!:.LUfl.L~!:. WLl111LW W gl':l!:.LUfl.L~!:.WLrtt'Gl:.rbk!:.LU rbk~l t'G ~:::l!-t-~ ~M.LL.rnn. i ~G~t'~ 
n.0-1:::~11 t'~ ® n.ln.L~ !:.W~ ooo'~ L~UL~,rtl~l1Lllel~Ln.ll.m1toml!-1~UGG~!:.!:.rbt'~ ®'C.'G\® 

rJ.C-~~G!lt-LrG_tUWfbG(Et-G~:::l!-t-~ Lfufu~L,!Afl.l-ULl!-~imr-n.l-oc. n.t~Ll.f n.~t-)t-l.~t~L~~tL~~~!1l ~~lli _.. t II II 

I\ • 
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