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i.WtUI I~13: ,1~ I f'Wi~'X~ ~ lf ji'ftJltif.iii•i~ :nro 

thut• t..r 

lntaa aeri.,.. 
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WM &tl lh.oJr wlwbe• to thank -· B. i. ®ttOtll••· 

,..,... W'boN 4tnetloa Ible ft,N&Nb •• •~nt•4 Ol.lt. 

fol' ht,• V&l.~'bl.• &ttftifl'tltrtOe e:f;l:4 $~,tp:ettAtn,f!t tAfflt 

otbft ••kl'a e,t tbe • tatt ot , 0u.-ftbe1m 'j;,•n~•ut teal 

La•o-»ato»r, tld.lfo-Jtala X1u11it.t-uie ot f•t,kaolos,, tor-

lJtetJ' •uc••··-· ud G'Jli,ttel••· ;!'M pbot:a.tateN>"'i' 

pap.ha .... PMJen4 br 1. , .... ,. o.n4 lbanb ... 

ta• !lla to.r bls ••eJ.lenl- •••• 



f&M: i,l,rurtt~ JNfGl."t 1$,; i,t tool" d1ffen,irt •1••• 

ot ltt t el:t•lmtm ~llef' t '@'id~I l~ '8:vti1lo~ qmd oar;tna•toa 

~~'8· 1tv1.111. ll -~ ftnmt tn~t. 'Ht$ 7t~ld ~1:2.t I& . 

oir;~~we•814>Jt ill Cni'Ji~itstutJ.y .,ibC'tttl t,oot :u,•./~1.1n. 

).oq~ t~n the J1$l,il !'.¼~bi t ,~ """'~$!,()l/h 

AJA l~ff~'l i$~ 't l{m, 0 f tt• ette.f:t u:I PN•t-·n••·lne 

le 1$lld.-. tm4 a t-,urff 11.t gJ;Vet); t~:>i1~ tM •u1~itl-1ott 

of vte14 1>0l1t.t {tn ~t~ ·t11tie:h1~ $·~~! o-,nnilt1~~~) •• 

• tmurito,n ot tb• ~tmt ~ l1d ~i.l:':®~11~ (if JN3t.N$¥Ji~e-• 



i~~h&ps tt. •ftt t~~~•i1t,11al '.fl11Jifi!),ittii ta •t~iiet~.i r-fll1 

hi.6i!i- 1• .. ~ f:\M\l"t&tt!t i•t•r~,n~lli'ffl ot t :~ fj~'9Ftlee 

of all ~;;~t-ert~l• uilief. fti tb:f1 t tutt)ry 11f elft~tt~Ui1 

ttl.l ~t•_rie1 it 01>~ .. i1;141•·re4 J.~t.J."~·,to ~.rid lf tt&ts t• 

~~ the twtP~att.tfJ ~t ~ 11--ni-i tr:~t11n•i~l 1.n ~" .__.,,.,e.st.011 

$ ttd 1n ~ t•~-1.1!l01i •b(JUl~, lttl e,u1. ~'ii@~ftftl"t ttl!lt t-t 

i~, NSt ~1unt1tt~ aUo,• ttM·! ln tn• 3.lH_,,,. ln4U$'ti,r,' 

,u.• e,t.naf;Os+ lti to1N.ti-0a t~:ri itt ~~•••ten 1• )1st 

bef!l1ititnt t-o \wit ~•NirMt. '.l'be •tt~3't $t' v&:rtoae 

•IMdo ot ftdl!'iO~lton tr.Wt,lVt~, ~1,e~t"~-i!M iatn-A&t~a 

ot & •••i-t~l 1'1 JJ$'11-t• 'Mtl",0J1 $ppne 1$1,84 ftiti4 

unii~n~•-• 

it t« t• ptiQ~$S ot tl1e p;r:~i> tQ l!l••~-t lJ:$t• 

·tne iro~rt1e$- of fl -~l1'tlet1l1tf' tt11o-J 1 lftfl I l!:! te~t1it)h 

&u~: •"~n•1on $i1.i ttten t,u tl:ntl ttl$ &ffeorte or ~•tna­

el:tlf; on tMH JN1-rtie-th 



4 H.,tot P9Ud tU.$).il,e M$llft~ l.lBiO)dM C,ff.pn 1) 

kttY'i,D@ e l.~u, ft~itU.~(if 'iit .V., ~l\(8 RfJ ll•4 t.a '111 

•• ,.. x~ $1~klnt ,~ lllH't$l•- tnt«t lt lffl.t l'i18MhJ!l17' 

t~- •lip $,'4t'@l, plqfl; I& tie i)/Ht \\4 ot ,~ tube Mf't1lft 

tiu1Mt;ftl~~ e>:f 11- fpaGian t -n 't,btf j@.ft <f!t ll1$ fflattlliM:• 

t or 1,t'1,\la ~4lft@ -~ -•~beirPJ' nr~~•ri• wen 

itN4 _, t:btll-~ f8$4.'l:tig$ 'Wft a-.«.;'11'~t~f,. O:ia th:e,N 

t1t!t._t1u:11@ o.m• aivt•lo~ t,• •1ir1,~,1 '"''; t$JJ~~ll'.L"ffaialr 

0.,0001, b,chite ~I' t ,iiat~ ~~a 1tie1 ~,.~ na4 t• t.-,l (If 

~- t1i,ll$l&a., f i ffU'ff I 9bowa tl1• -~, f9~ ll 14U:l'5:l~ 

'.~tl'ti• \HU.~ ~•tibGI cf 1l••t1m1 the t ,uba$ tri t~.ttt\'l.ll1.ta 

d{l Vfjry $$!ti.~ttl0't~'Jl7 $ ,$ . '®~ft -~:~ 'ff/J:V, felt tulMt 

,~t1Ulff,. t:n1'llt tltlOUJ'ffl )l -J!' ,~ tltti,AP, fl!lJ}t • t,ttn 

• tMth h tla~ oooun.d 1 t •• teund t ~ t the Jew, ot 

t:lt.t ffi$Q\1UUt n4 M$1\ ~:rt .. t:J-h4 I~$ ftl -r, k,oa« ·tt38 

n :tttnce ~Ji« wn tl'rJ-1h.11~1 tM -fie. "4'~ ttttbifJ• 

~" $M ~l'l, in Pi~ft I, t~-,tler wttll -~ l :Jl~lff.l 

tert11910a f~1lrir••·• :l'tU:1.B1~tl ~ ~--,~-:IHI nn lr' 1fim,g .. 

'ftl• ·~~t~.~~~t t~ ..,1Ji,nM1R t•1&t$ 1$ O,~WS 

t!!\ J ·t~ll l'it •• iioa:t .-vnaa.tt!ll ~~·•1~•fat "" ,~ 1ou4i: 

t:md Ill 'tM ••·•• 3f lh,1'· lff ffiM ... ~11 ,~ lo~e,. 1'1\'0J' 

"" OUI tr• ·t~i l}t:~, ~$ ~lVd ~:tidi t tv@m t lffl emt.a '"" 



ff.ff ••nMi, tu.l!"t~d fiMU ~UtiN &~Ml ~$ 'th in a 

ltrti.,, i '~-- i., 0Gt.'lf>"$:t lcn ,1.,.. kn t UfeGttl',t OU 

tr• ··••1na ••M• erif ft·N lwtGld up ftl"t fJ:i-flU:f't:¥~1,-. 

ir,.t ~t•at • s~ne:,,to'&l. h..a4 •• t.rus•rt.et.t 'b.ert-Q$ri thtl.t 1&.-

••Pn.••1M ~u• anl tt• ~-~ ot th9 t:uw. Jit~••••• 

t,bt• t :~•t•l M-~4 -~ l11;tor 41ttat;iJ:4 ... t• Q tm$$t;:lw-• 

tat'tt)J,1J' ft.Ull•• t·nt O·~•••l:{ift ~pHtlMM aN fhtt 

u •bort #8 JWtNlble to ,»•ft~t bending te.l1ve th:14 tii 

tM ··- tbn:0 ... AO. ~.t'Hl .,, •• ,~ ft tt-. ~ -n~o•hn-. 

,._. f~nlMtrpJt "•ns•~•n ffl!JJ'O u-4, &o te ---

lA Ftetft · ·• ~nil. t :}~ n~@lttl$& -.n &¥e!'t_.t. IJ' NttU 

t)f ti:. tw:r •~~'•" l1J •• ""'~l"&.t-11'•1.g oaey to 

feto1,1d.110 tr , .• ,,,.., -· beiaU.ng. t tuttt'i lti VlUlk 

•-••tft rt•lldlau, ~net ff'ft 41N:tU,11dd,. iil)Wft .. , 

it . ,. toufltl that ••t• l~. wbl:•~ 1'11,tht 'bettt4l.'tif ""'\11'N4 

ooulit b1t und tt the· to~l" te·t .;$$!!.~tau~ r•$4l•i•• ••• 

~•Jttrr:e•«• ·:r1tt,1 fll't#:V~tt~g 1lfl$ f~tti,4 \o bit • ,114 bd"•• 
... , .. ln wtd.ol no befll41l.\-S o•htft"i:.~ ~tl4 thO&e in wllttb 

•11tbt t,4:n~tng Mft-n.i ~.,- ~-l.!t.QtJt 1.4&fitte~l ft8U , •• 

iUWJll e, OJlln<lrl<t~l ~b.111 i~ oap:1'•63ttl bi&llt 

er-r.1etrlHl tntO'tllag nt~Y &GOU.I' t\l $ ,,nrttitl 'r;fi<l.U~ f;I, 

tr:. ••»••$l1'it l&tHt (~&foftrtM 1 »~ In ~"~~ - -­

Nlft*lll tt11Eit th" '''" ~t haOtllna 41« not 6NUY bftto:n 

the ,10;1.4 ,.1nt ea r••out •o~• pMl~l~~n tfif•ts on 

ude. ,~ kh "" l.n«et n·p titJ tbe ti-tti!! t}t)lllt fi:d 



41,~t,e,~ ~&is~~i«tu l$ WON t •tMt"b $ t Jt:lt:l11 t ~ll,glfre tiw.4 

at h~lr.t.r:.o.n tnoN:t~nt.a •ta~ui,i·$·6 a·;1:t1J.11. r t,~H• 

tUe:1,ietef' ffi~*"tnx,~~trt~ w•~(li, t('l; tt-or1 ~ t f -'tU!' iU tfOftll'i t 

1"'1111• btflfflhlt:t no .10.fU} ~ fk4 t1- t l t.t14 ~t.t1t. Ati M 

tte::~ ~1t$ thfll'$; $A)" a,-~elteble 1:net'♦:tt.M 0~ i~tH'4U.%9.$ 

ln ~~,. tt1fft§iwto-J' to int:ter;t• t~t ~•t~1,utl buokltq 

•~• &oottrr1n:g., lt ta t :~nton be1l•••4 thet t7" 

wl>1ook Qom:J·ft.a;tton*' ~a obl~ 1nea .• 

Jfg{) dtttt•u.ltf n• f~tlf.'td 1n P·~ ·fl't,httGln.g • i~@l1}ltUt$ 

ta t•rulJ1(11lt 'l h• tu&t!Ul W9'N p,lta4$'$'i &'t, tti• •ffll,11 t •• 

})'NV1oo•11 ~-••r1bet. Gl'\d l~mlo4 ~, ~ f'iHl'Mt\~!~, Nle 

u~ t U ~ lOfJ~ - -~ff*11t'~tlt\ t,n• ta i lffl. d-ea 11'•4 Jl"lrtfl tlN·!'IS 

·y~J.U:f.t ~h l'fl-hetl• 'l bhl ).Q&d MO lir-9JI O,tlll411~1 tot' 

tiff atm•-• ant.l tbea .._,..,,. 'i,,.ri&tt>11 tl~b:i:ft~s Mft 

i.ttt 1~ ~n~, dtff ,re•.rt.nuJ.~1 •~ •N :rG\$1~•4 fGr 

ten~lon le$'\$ ·while th0 ~~--, •" ttut tn·t~ I" 1Gngtt e,. 

tell' •o~r••$l,Of<\. -•'-•• t,mly twe •~i,ne~,"~ •~ot~eHe 

nn ttu\ ,._ edlrt 1,,~ l:ttri.~'tt~ fir~ t~-1 •~@ $&!1eftt1lf 

-~-•t:•4 fv)~ •""t@htQ-M~ n~i-1 •ru-ttaat IU-~~--

1-&t- in•tns.sin,1 t ~ie tuMfl l n t•_J!'~fl1M'l a 8J$01#.d. 

•~4en g\J:14~ nt ~ ·•• u r; 'fi t; pn-nnrt l~te"1 'Nn4b\(b 

':fbi•- aet1p 1$ -·~?W¼.1 tn f-t~i" ,. "t ~ ~:tJ;t• OOfHl!i ist-4 

ot tw~ b&l•e11 ~, WMtl boltflf 'Co.t,t•t~er, l~~vt-nc two etripa 



&f tut,hw.a. ~b:~t. (l'f~t,--n{¼lf b i th. wl.fi •~1oee4 &rtt u~•llP"" 

pi:tr1•4• ?h• .-,~ •~• l it' knt ~tMi tt• tHi•• ~" 

'.U!i~ 1~ l~n,'t,b. 'f lix4t- ei::.ihr lllt~ , ••• 1J~t)·· MN, ¥017 

Q~ht\tlly tlilll'Mt -•~ $fUU8 Of\ & U 'Uttht 'i'M \UM ~U 

~ttiJ '"· -~ ~v• ftl'tlO,t\llf w,·tt~ ,rt;,t,,.., 'l& the ~d.a 

~ t¾f l&tQR,!l 'l)Q$~l'lit\~ -· ,.tmilt·ted fgt •• ~o••· 4alh-&41. 

1~'bfi •• ,.,o, ft!I f~d $Qt 1tt~tlOl'f ol. tuugb •11-il ••4lfi4 

~ ·~• Wilen ,. ~J.-• ... JPtrtNft"4 ., 1:i.":l 41,0t)O 

lt)e./et~fla,. 11 I.,. felt tll!at t1,b•,e d$ n.Q l'&lftl'i~tlt,,l\ 

e'f ltile1'$1 •~t• ton, J..ft-w :,natntlJ!t1.3• 1,-.~ \Dbea 

wttN lie•t•4 in t.en.$!91i ~i,a '" -1'~ ••J'n••Jtt'i)_J!.I ~·~otf1• ~• 

"" ~1, tr-• fH\Ok ot u,. ~,~r t.ulMla. it&N •~01~1 

t;tlft • ·• t~b~ l11i ♦M•ti~'11 t.l!M ttN.ifbt nMtl o-t the 

•,e•t~•·· 

I♦, Itfa.FJ!Wl)Jt.t J,UJl 

(1) r e1J1Ji.Oti $,'Illa.\ GO$:p,1"1-s1stcn t eat,• 

M W,~S t~lN>$t:f M tt'lit~tH; 1Hl~ t:1Jr$t 1~l"\ ot 

ttlto t~voat 11~tiol\ •0: tHJ o,~~" t-~ t1Zllrttpn~•tve 

~ri d t.iCft'.I~ 1:t~ 1t~lA utnrli(ftttua trt $ , ~~• toul ~r $,}.ffl(.1:lau 

~110,. f ol' tt\111 ~urp,d th.Ir IU.tt&~i$il t •t•• f{)t 

19Li f $lU1tia ttll~y tt1•Utiti WN Hl@01lt4• AU r.;t 

tt,e-~• ffi1JeS ._,.. tn ·tb~ el~~$ ~, 11,he.t ti>.ft ~,0'!;,n:\ ~-

~ tnlot.••-1.1$4 erl.lt\'•~f». .- 'i'tt~ t:t ~@1.m.ons •n o,it 

~ 11 ... ,~, 1.~f;'\lt$ et i tlbl-fiC• t u S1f'Aat41 ot 'ilbe 



e.l)$e ~IJ;t;,_~ ~JJd, ~e th~4~ o t ;i" ·UJlit h~v~ t~ lr;a;ftlt1.7 

bCh1n 4-e~or t b&'i't. '4:'l!J.1' tttHJ~ t i1.t~ 1;;,t \ti lit1J.i~ ~ t. 1•a•:'. •. 
'Qt. -~~ ~\\•' ·'"' !~ 

1"1$ -~fflJNS-~i,~ t!rtl1' ., ,~(.t l&lt!lJ i(lt\ ~(Ult$ ·" ~-ttP ♦ 

At r ·t,r11t ~. •l'lttl ot Jto.l:1.mbltU'ji' t ,ift\t,'t-8 "" 

• ., &11 1 1/t!f" ~ .0,11~ tul#tn,, -~ ,~,affd.U$ $U:Oh 

iatn~ •e $ffettt3 $f ttit1~1aes ht t~~t.t~ ,~~1H:i:,in1 

e:,t 1mu~ l~n.itt- t.,t ••wt>.,tfi~ ton $ ~• 1~1tHt$ • n•~• 

o.t t•n•t,•t•re lle*t11,tt ·• o·n,. 

,l!J. -t•r,l•t• 1a4o.~ t -o ~11 t\luJt.fi 1$ 1n. 

Ap~1r:4lx 1 •. 

( 1 l f.>ft,St~-- l 'r$ ,. 

~ ttJ/0 stoo~i pout @t 'hs·t1 l 1/1• a . .,0-65" 

1Jat tub1Jli; .... ue4 lhN\Uf,hOttt. bN '"" "" 

it• ~1'aMten to be •~td. one ••ai the 1i7-,t -o, 

... , tn.aGfU:1? •• bll \h$ :tUl'&Ot um ~, , ...... . 

• ( 'hitl$.t0fl o-r ••·pniu,t~) f! tz6 lU.-e,eetlott {)f t411st ·.tne 

( 1tUU.l l .@-n ~,. ••~~ff#$ tot,;} n~e •~.ibl.nel. ror \h-Ut 

all foul' ,0:$1li.h1• -~,,a~t1C·IW· ft,$ 11•'1•4 -.1.o ... 

ftN tttlM111 

1,. t•i1.•lott.. '"' cot tttt.1ng pcn~tl":&@$,ff 
ln k :n~lGD (If)• 

•• fettllOA , •• , ~, ta:b1~ })N4rt'tft;$ .••• 
1A ••tft'4$l$D ilo)., 

a. e~n&tt 10n te,,t tlt 1,abln« r,n$tN•ft.t 
ln te·n•ton. (0th 

'-- 011,mire:•1~~ teioi !.)f t til'Jtii s vnstn&~ 
tn on,Nttel:oa tc1 ). 

•?·he $J•~l$ 1.2 ~r•1,t~•t - tntl:to~\• tm ittrttu1,4 of 



~kl tnfi t~su 1~ tt~ tm;t1.~1 .. 

'l°bfl lt$0:0n.d, pr1"~t~lt ffl'j~i. th~, ti~tt.~unt tit j?~WtfJ tr•• 

U·Gd.,. ·r~~. tH rt~ffn t fft~.J(a$~i-s ~~l.1"e o h~fltl.lt,n $$ t't1Uc~" ,. 

tu 1.ow•flt tJtr~~~ v,t'la oiie ~hl.~l'i 1;.t $ t.mlow t !1~ 'fNpor--

110:.n~l 11ml t, th~ N@ood $t't"4Ut~ ~~~.~ mitl ~b~Vft the 

Jl'O'pt)ll't·i<>ittft 11ffi1t ~t Gtill bele~ t~ di\l'fUt$·tl yleUA 

~1nt, t11:n4 t~o th1'"1 :pr~int ~a$ ~~t11•~ the .f ,~fl~•(l ri•ld 

polnt lftf:':tl ~-~ hlth .11$ ceml~ l>tt ~t)fl;V~n1,i1n., t~k•tl• 

1:b\~ pr0:1Ktrt; 10itiffl ltm 1 t ~ def'S.tl•tl tl•lt1 ,otnt • 

•• nt•1-n4 tD .1a tM ,~v·tous J-~~gf'~pb, n1ltt~.ralJ.J 

•~« on th$ dif'~•tltll) of p,e@tt"'tltu, . an~ a,e Wt1tt tount 

frt'$ ·ttt€J ttl"et pt.JUJ ot t1u,Jtt1 ~" lt>~•:r r~r- om~~'l'~$@1e 

th~n tc.'f l$t ,.$10lh ,-tgu:re 1, ,.~'$ t~raliCia ~M Oefflfl'&,i;• 

e1«1 te:.sttt ~t t :• noa~l (Hff Jiftltrtt1a-t1~} t'4btn&:• nua. 

d.itto:,•nt ft1\te.a o.t 1u.~••'"" uoa (1, a, 1, •• I ~iii G) 

fo• •eon ,.,,. an tn,iictete4. 

All t~uits ~$fl$ d,en@ tJg 14tt a t1d in $ ll tb.tUf+) W$N 

ff. tu\>$~ t•ettd, A •~fl0te S.ru1o~ ~t th'A0N teifJ1ai ls 

1t}~1u.d•tl 1n •~;wui41x 1. Jtrt,,y atttt1t1muil 't~H,t# are &l$e 

ittt.lllih1d in t ~ 1.raa,.a. 



f ·• •~~••• i-.~ u.« will ttnt be P.fia•il-,. 

~- Jt'Opn1ttaa1 llm.tt 1,, ti~ -~,~ st:i-eae tr>• 

lfhich ·- 8\·:r:••---tHlti OUl"V. la stl.U ft •·thtglt lt..M. 

lte •u• le ~:f -ireu.,•• $8.l.1• 

Tb.9 11•14 ,ohi ltt lilt, ~·tr,♦$& Whl:Oh P.N4n•• a 

f>(f~t\iUt t •• , f>.f o.&J ot 'U• lnltl•~l ~ ler.J.8tb. 

'Iba .i-01icat 1on ( wli~ 1-l••~) lo ~-•« ® • 

,,. ~ - l•mgtu in Im •"" of ft u ie~ s,-ot.r10ne, euHl 

a ,,. gep lMgtl ,~'I!- , .. 11" ftte'Olt-.na. 

Tounc•• fbj4u.1u• and ttt• ultm~te , -,n~gtb t.&•• 

the tr Q:t,Uta1 id.pi tlOtU\08 • 

fh• M3\tltat tlf trut- tcnieton ti.d. 00$PN(Utt~n w.,i. 
on tM t~ ,u.rr-.nt1.t el•• ct tti.bt,ig ~" ,iott.&4 tn 

Fl8llft• t 1-e> 18. lt •tll b-e n~t1Hl t~I e:l.1 teat• &iN 

ftNt plott-4 4'i;tt a •••CPN4 ooon1n,mta •va-tf!J:!!!. to11 

•1••ttr (Jtg~n• Gt 8• It ar;I 11). ftte~ t .nin1 eet,a 

tr>t tea1ttlo.a e11t1 e--,natttoa ftff4Hll tlft plot·te4 ·'° oo•,~• 

ttt.tr.Nnfl:f.l tn thie e.ti•• ot iM ounoe tr1t tt.ftCJ t, t, 

11, !11%4 11) • ~,.,~-· 14 and. 15 -ll'O OOt~J~Glk O\U:'.Y$9 to 

OOatJ# ft all. \mt 't\llle 8 t••• 
t1J>I0~1 lfir¾• ion f$11u:ne ~n •ht>tm Ul. Fl.Oft I, ~n4 

·••••••ton te.t1ttV•8 &N a loft tn f lg~ft 1t. 



fbe ... a1 ,. ,... to 1•:t>ulu tO~ffi tn l'U,lt-1• l 

t•••r•a•• et ·1wo .- ·~ • ·•'•· p1otk4 ta tlenn• 

mot1tt•••• ,Nnaelr J. 

1 s 10••11u! 
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