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f~~ Qf RI~ED MIDWm..l.l1$D Slj.'lUEt COWf~S

tor lfOOLI]§11C"'~I.U~LLCOZ~:pNl

by

·fI..A.~~U.•ter.I,.M. o. '~ll~r

3j~).tl;\ll~ro .

.1.'~.9!1!!,!!!!. *0 p~~Qttt,ot 'tos~shere rIifP<J1fted

:1nclU@d~, '.$.~.ot~tgb:t 'btt$1t~t1) ,st.e.l (}'olUttu1$. fUrAlsh~d. .

tol" W te$t.$~" th$ ·:Meel1I)tle-~$hall.(}(jIJnJanv. Eac.ll .c1.;t):umn

eOlt$lsted ofaco",,: f'o~1J by ~.. ,,'!ft or an ~rt'$eotlQrh'aad eo

.v~r~~'"'$t~0h$(i to·eacht~ ot the CQ.~E'h ],",&.1 J$b.ows

thed,ta11s Qt' ;l1e.' Gf;l1~,. b'l'tldtngth~ 1i1&tb.oaa ott.'enlag
the <)oV$r p;lliltG$· t.o t,t' .~$, .M ~tea;~l.1.(ft fib. OQl~

.re ~1.d.a ,U(l$J!".~1~!$U4S,*ich.e-:re:r1\.4~)t.dj'rt8..2

eh~$ viw cf'a ool~tD; th~.t$$1l'ng .OhilJ1e. rl~. S.d.
show e.oltUJ:1nS UB..2, '$#4;.. and 5 utter the,. baa b:e&n t$$ted.

upOn reee·ip.to.f th.eolwnns, l1'; us: (tlacoverc4 t~t

collJ1'im. 1 was $omu.~ ontot a.Ugmnentthat 1t .G.$not believed

to be co~&bl$W1th th~ ctnerct>lumne, tillQb. were 1ttU.QA

suaie\ltGr. :Gsp.clallys~,a.oemparlsen waad$si~edwi til

eolTJl1:Ul 2j ~t$' rl••rt.4e.Qunt~l'pf4rt..Atlew OOlUUlll.1B.B, Wf1;$

,t'¢mi$hed to taktlt 'tep;):.oo·e! mr.eve~Jcolumnl_$te-s"e(1

ln01"de1"t-o $t.u;dy the .tteotQf tt$ laok of 4l1.p$ntt.>>> 1'$

1:>$'h&V10:- un4S1r l~ad. .'~Vi·OtJ1$to teat.1ne ea~h eolWla', t~s

(



"~.t~ ,~, .$t~.t."ll:Q..t$t~ the d'~~.":Son, o,e.~hGt

uopl$ll.G$ was'ln$as'\Ul"e4) on.plene~ultQ. (U't41th$i

t)ther at ~sht$.1$1f1$'to tho, ;p1:at1~'ot _(1 oo,,~,late$.
. . ... ~

'!ttu'$$; 4.»~tu~ e~ aho_ ill '1~~ ,5. ,.e.€i)~olu.m.n$ .e1"('l:

a_d,pedto b$o~te!'J1~t.(.rto<>~~~t ~~, ,6 _«eA,
t.,t~ilat ,th$. ~~.u~t StQ.;:d$, tOl1,tk~ '~~lal()-.mltt"

" . i

Gt'th.$~~lc_ ,S"c1ew otOlv11~dJ1f1$~~h4lllS:t~~1co~~$
• - ":". .... I ~, .4 , ;

..4 $trtt~ t~e ~e1.Q'$it,~JEJi.tjTt~i$ .. i1'lI:l.<S(iJ¢.~c'i!t*,,'<>lk., ••
, .'_. . . .,. . ' • ~i •

1~1~2Q),.fh~ Spe¢,lQl c'~!.tt,e~ ,pJ:Q\l'~d~4t~, leMth$ la". 1,1; - ,,' .

:oaoh''~~,o.feo'l~ ~tl ~h.; ¢G).~~h~r~,t:e;p~rrte4.,.reor:1&<liI,
• " .. . 1 '-,

1nt\J.1YQ;tthe1tlt$~eilQtBleqt~.,"ii&\t.'V~,in thtS$$l1:l$$
. ,- . '.' , . ..' , l' .

of te&t$.~, 1n OJ.>4$1'" t~ l>t»<)vlCl~ .~t(tJ\te1 f'~J>~~:p'()ne,.one' ttlot

1fQ'~\ltft•.thfl.n4Qt" '$.cah~~l"''',_~~,th~ ,~1l. too1,t ,
sh&nel' 'tmmtlt$ 'o()~p(}nd.!ns eol~te8ted.for tibEt, $pee1al

Oc>uj"~'t"fi
'. ,

fJle eol~ ~. tQ;$;'te4 ,,~tll ltflQ't f&n~ittle 'l.~ly as
;,

~hl'~ eOtt4t~lQn;etJnldbeapl1~$;¢h$4'~,!h~ ~t~~dbQ1i,toZt\ ~t

~h colns uti 'b~en ld.ll~dff/): tbe. ~~()~:o~,gi:.~ t~.

~!q' ;$ttl"fao.tor'aPP.li'1~6 th(;·.1oa&l.~v$l"f' t\ ".as ell."",

OQVli-i!eu tha,tb:.;~11IM d~dnotgl"~ '~" :~$~l"l.r p.~.u~tace$, ,--",. '-""",

8$ $1gbt h6 408t'-$4. It 'labelle-_
I
u t~tl.01tt!tpl~ttnes$ct

the~d$' ;~ff"o'et1 ,SJomt:it¥-ha.t.$th~1"c$'tl~. of the 1_4. .11~ ltl

the,q()l~Q~ tb.1~atie· _.rea.ppl~.d,.

.. ---_._-_.---_.,-,



2. ~st. (U)u•.}'t··..6Qu'nt\ll$·t~I"~.. "Ol~ "%'$~r· n - .:=:;: --_~i- ~V"

''te$tedlntene!Ol1 1'.'11 )"l:eld~1nt; •.w..t1mat~ str~h", ·of}
'. .

~·t_. f'Qr mcdult\$ of ,.1a~tl<Jl~~." !g: .$e4~t'f,)te.t et)~~

p:~'ja'~le~~·. ~·'t().t·1.~ ...s:ou~ ~ U¢). ·.a~b )fQ'UeC$.e.... ". . .

t19n·{f~6~$t ·'I.....be~. ·~!11itH"'b.~.~)· .b~~~· th.;celt~·$'··.e.;

$hlPP$ij ·~tb.8·MQC11n1iiQ"1W$haUsm.op$$'~ ~~tts:to_#, .

~M.t$yl'ftnta-. Thl'$ mde "th;eebl~onG:toot $l1orte,..' "thu

th$ l~tb'orlllna.l1.74ee!;gn~,,4~.. ~"tU' ·te$'", ·'·~QP~*iJ'."

~k~~i~. '.~b; ,~~:e pl".~~. ;e~ ·t()u:pQQ,W.r_tali;~a'~ " I

st. 1~.e~t19~" ,1iU'ld '~1~t ·,t1:.Qm~€teh a~$ect,len.. ·lJ~1,l:c·e A. t~,'

~1Qf 1.4~r ,16ceuJOll$ .:re 'USM1n' Q~tD.lnlns.the ·a:v-et.fi$~

,-t.la: ')}~1nt ;tUJ.iGl·t'UiQt~$tr~:u~~,:,:otth~'$t~l ia&a-oh

Ft,.6 ,Sb:C" :the .1~fltrl,~. ;1lUla.·~;r~n8ftl· th~ tes.
, '-.. .

eOUi'p~nf.j ~ult' ~O1'1l ~1it v/U'!cliu,S$eotlQl1$'. ~ anr'CQU1>on ~er.

th~ n$~m at· thQ b~g1~ l&th~ n~erQt'~h&' coi~:r&p""

rEU~_.Q;1i ; 'fJxe '.1.,ett&~ A.. When' present. ~alcat~s tha." Ill"

ew~_~•• t&k,~ ,.~ 'tbe ~o~t:. 'h$,t,$.s ,b:r>mthe ,: l ..~:e.t"t•
. " : . "

j~~>: 'ta~: u....~ot:l~.~.,J1f~·t$:r irtia4Z:t;,eA\e$ 't1u\$$;t _so t~..

'~_$n$ of tnt ·pl~'(j$:,.•~11~ t~ 1..tt~i'·B·O~ ·t,l1at!Q'e.t"
. ,-- ~". 'r:

.lok pa't&~ '!he tlJU);l1;l~al·ln.d.:to&.test~, 10.\lGtl ~n

the :$&ctlon., ,Qti$'boWn In "13«t}:it' _.'3W:lwas aeOu.pOfl· cut

t:i;"~OQlimJ.J1$.'~.~e'B.· 'l~al'l()_tlC1t1•. ' ~. Cfi)u.~••lSre



.~'

&1'1'__• 'W!'t}l a 'Vt- o'td$t$~i~~n••e;'tbe~ .~h$r$ w~~

$1ttt~t~etul$tloi\$'··t.'1:,·'l~ld p()lnt '1UfQ~OU:'tth~ .$.c~,l~n.

. 'lib,," t.~$l. ,o·t tit~ '·~np~. "~, .•d,~, 1n,t\£ml!:$O~l.l>'.
• • . r

B~~l11. W~v~r$Q;l~st1.ns .~h~nfJ; ill' th~ _a~ ~~r; tor

t~$t~n "$$%6.. mh;e,. 1~Q:ta~;p~t~t·1.oad"~$ :d¢'te~~ne€t 'Dt~ the,

fl,~f$p()t l>~rl!'ti ',h' thte\) tes~. ·~n.Wht~.~b~ J~i0~~;Ot ~lt$t;t~

o,tt1.a$no:t(l.t~~~$4,.. .!n~$,~(tli.lU$.t~$ts~tti~Y'~01a '

1)ot.n;t ~UQht)$e~ &t: t~· ·i~_a..fO'~.hl,b. t))4,t)~~Edn. '3~1.U'e$te.i1

bY' tn$ 'U$ .,ehOVied '. rapliln-ert)~,e'fd.$h ·l.!.1t!~i., 'lncreft~

~i lQ~~.. '1). 'ta¥U1B~~QJ:;~t01t! .~tb .~ C~fi( '+~~t1);ot twp"
lftQ1l~$,\t$$ 'u.QS-d .~ .~'''$tlu.80r ':¢'It_$~o1 ty,' te$t~:~,

eC)~l~ra,b1..,.I_tton;b~$.b·~.:~,$'cl ,~tO:th~~$:tatC-,

mULat$Qt:t ~d_f>,ti1a.ns,l)f'lQ14' potnti s:t~i$$e$,\l.~a'ttse'th6'
, ....,' .

.$t~~tnoJ. 11i,e,olu. ,18 _$t~l"fO@d to ~e ,~re t11~,

;re~$1:U (i, ~n.~t1Qn~tthe"Yt.1.tl pOl~t' tb,~ f)t'th~,; etr~(ga

ot tb.:_t~....tals' "nom __.l'Oih 'b.$ 'oci1.wnn. "~' 'Q4e:•.. '

'$1l~ 11$1' ~01ttc$$t"$$e~:t()~t'na.:ttii~CO~lP()~~h~v~

b$El1fl!,l<)'tite4.'~ '1$_ 7., '~.lQtlzbn.~l\l.~i1it~nc.ab~t~e;l

pOint$: ,~$' ·$I:eot'o~t.1()n.al '~¢)~he <i1st~~". ·e~~••1'" t() "Qe.h~.

:ot C~tip~s.~$<); ~t ,e:hQrtzo-ll~ '1i;:ln$QU ~b$ 4.~~ ~tSpre ..,
, ' ~. . .

,ent~ .tbeaY$r~ ~1~)4pt)1~~ .'~~.1.1 ',~ ',(Jou.~f.or.
, ,

,glY$tl p18t~o.•111'$ .etght~tt·$;PJ~o.1~.tQ1N'aet'Jo~i~1ictbEl

$ectto~_ll~_a,r8p"$.tfJdt>f ~h~ :$$"'61'$1 ~~\Jpone,~ !tg.·'Ca.)

....... ten$ltf!t'~ _ .. hl/th&l' 11ttlil. 11O~ to··7



.~.ot tia•.f1tllJ€ee, end fA.~ ~)fJ C'01'l~:r tt tl~••Gb. ~4 ~
..-

~·,t.tl JO$.a1t·a'· tt~ ~t$ t$t1: ., :t.n-.a§Olliaw ~l.b

on ttl. ~.G.liG'w.~., tbo. 0."'..... foit .QU.. "he '~e

(l"$. not ~how _.~ 4lffo;wmce $ft ,1t~4 },olnil taft MIt.

_Hntt POOl'tono. .In l?lg. " (\)) tbe wlrta~ttln .lD ,.t~

poin.' tort Mtterent 1'i08$tlQIUJ·ln ttl$ l ....ctlonl~ 1.0.

31fJG\t1.Qo' ·th~. ~, .Sa Fla.? «(l) tJ>~' thGli••eotlon" th$

a~$un:. to. Fig.' 0.:) tihO., ~,o.t ,,~ ,1G1<t "Intra

in ft11~ta _ tbeg-aeotis.on. Vlg., '1 (0). GQ4:,j'(OJ fO~ the'

f~-. tQaloa.t. tb.at '~"'14 »oint In ~s, ~~. ~1e4

cn1y' ·e1l(ibU1 .G~. tbe,l4'.i,)P~tt;)1~; :ltdd 1)01it:l.te

to. the Pl~'tO$ _~ ,tn,~ tlt:ttU$D.t hem. thOtI,'for t •

• 0't1I>t)(Jpon41na ~o»oa. ~ilU•• ot taet*$tomit, vi thtu en.,

QeOtlen ,tt Wn' O~~U4.4tbat~. ~1oAl &vera~ .tt»)f vtG1a.
, . .

»0111:t8 .ot ~ba' .cot14l;A. ..ttl.• 0' ;t.OJP· ~~ootl~ ~~pJA.t••

.. Q ..<I ft:r if_ot;tot\.\U$$ .: •••.,. tn 1fhlcb the

~ttPtn$ wtl't wo$S!ittf14 ••OO:r41n6 .... ~!fh'.J:J._.y ,"p..,
..."tG4!\l~...,bOOo.u•• ~t.J,. 4"~f_~,l>.'w••·,1014

p.vd. tor .~lat~ uti~ 0·1' the ~(lol~'J,tt ...~

'~t lQ,t.te''-.t-. "leld..i1~tn:' ._u$a ttl'Jf .eo~. to·

_1811$ •• ;tel4 ~S~_ of tllO platel' WJ4 'he CC"'ft P""~tt._..t14lt.~' or.alb.. ~~l. !~G;S ·be. 6~., .-4 ..~
enlt.tli~ SI"-, l:nXllblt at, .



.J

- L1J
.~. ·w

~enEl.1dpotl'at$ ,tOl" th~ t.~9 fI-'$.c1flons· $'hQwUttle

varl<t,t1.on -trom· $~Ch ()th~J.":j_Qtle thE) 11~14 p,g1~t$fQr t11'·
, ,

loiiIs$c1;.1.onsshowe4a $~wha't $reatGr va.rla.t:iQ1i, ttu.e to the

t<lJW yield p~lntfot the t-$vot$.Qfi 1.:n Col~ &.,' .¢11$ ~ba!
- .

pl..tee 'th$. "..r1a'tlon Q~.,ttel¢l;pt:>1~t ~tt\$f$1t~t_~$~ $:f, ·QU·.·
. '.' '" : ' . '.'

(lQt~, ,.&Md'1:.•er.tutm:1$hQdo()n$i..4$r$:h~ later ·thmltb.

o~h~". 6ql~$. ed ~h~' 1i~ld poin~$'~t theplates'l.n~he.e

tQl~.~re,.e()ll$~tI$2(l!a.bl¥~~~JlJ" ~h$;Xl t.he s;~ftsetor '~).

pl~t~'t. With, (i)~1()~~ 'RQept1~. _h~$l.~1A '~Qlnt :Of ~.

,lat$$._$ 1011'.~ .t~~ th(it t()~~b$: .Qe~ft~tl¢r1 'in the '-~

.•$'l;~*, 'il1~~~'\t~t~t,1QnJ,~t ,(U).Ut)1;tVld'aal. w$tgh~.d

'''$.14 p()1nt~fA,tb~.V$r.q~.9t '.aJ;.l. was.beu~$$venp(¢~~~1t •.

S..ftat.i¥., e,oli$" ~,te$te.d ti1"tltt (1~~~~r30

itul,d' :oec~lj.192al.· De .tOl..lowi.nsa.$$6~lptJ;o~otthe:
. . . - . . ~. . ..

matlu~a$ot t.$ttng_)Pl!~$tQ(i,Ol~.4. 'fte <41tt\ertJ·OlUmn$

••r& t~$l.a:1n. tht ·~~rieil'~;t<l:$J)tfor' mtn<>~ ~h;~$s _d
1 \ " , •

~)~~_.ntla: $$tO~W$l., ,0' , , ')".

" ,

fl..) TWClJ~·lJ1u).h· $t-;rtUin-ga_'~~tt4.1X11f$,( $e¢tt~n A~A, '
,"Is;. a).$1".~~t$l', tr<rimtbifJ, ()wh$;r cottmm

te$1is.

(2)' 'fo~ $O;ttl ~-J;;tn~$: lfl tihl0ti;sU,pl1l8.f

'bQpl.'.' "fA$' .,a$~d.wer$ad4.4 In '~e

later te$ts at'se,ctlQll1)D",



..'",'C .7'

(tl) ~~e1:il'lQs· 1.,.5i.. 15¥~d' 15 Qre ~~d$·Q$.t· .
--,. ',. ..,. -

- .

~.'~e 1nth~ ~.$.t~of Co).~l. ltbl·eh

w~U b.$· -de$~$betl Itltti!lJ.'t~:

~•. 1f,)cat1QD,~f tM .g~~ Utt.$,(;)J); ~. )~ros$"',~e:;t011. of .~h~:

~o1.~ ·~~·$h.QwnQll FiS, ;$J "x¢$;pt '$:a~~~M ·a~'V.6''J.'he igf1g~

l~lt~t$~tt()n A~;~ .~~. ~t~Qb~'",' ~t, ,s$etl~n ;)lB, 'co"an«'
. . . . .

ni' .~t,~ t.n l))l.Qh~fJ:,.·.. ,~~, .~~.,·hQ1.e~ fl$~,ar~11~d lfl'th '$.

No.: 54: ,•.111 {~O$4· In..llld.l~'~l.~gft '11n'$ 5, Uj 1'.•. '.' '. ': ','"," ,

u¢l&3~n$$Qt;j;~~ ,il. 'g~~" Qrf; t~.etg.· ..t:I.·,tJ)~f~li~_toml~g. .. .. ~. . '.'.'

th~· tlf)~~ Qf .~~' i~ol~. ,:QElS~ Unel. S:o.U),.:1?,,~4 ·1$".
~. - , . " "_).Q,.;.. t~$_~· 'tlp;po:o. b;Q1~$_ 5.tll~.I',~,.d -~3,:b~1·~he.

l~:'h.~. ''If:)~''Qhot'h.~Os~l1ne$ 'itl:tpte.ad <)tbet~ U

the 'Jo#~~'_,~.s 1n-tb.ct1.~:tJ'plat. ~elQsettr 'the t~UEJt' W$:\:ih·

11't11. $tn~n -••~·tl' .sel~5 '$Mt111 b~ ~~- •.$ '.~' "thet· of :"
.. '. . . .... ~'. .

5).tber~eotda~~Ve ~eea n~, ~tj)pl118 -~t, '~be p~te<lt. but~,

dl~1!'$:tl~$ ttl th~$tr.in''bet~~ uet'14 fib· intu.e~t$~ .~11p»1ng ,

~tt~e plate ':!"el$.tlve'to ''C~$ .t"be.): ,$114$0 w$.ttl t,lUtlothe:t-,

tb1'$$_~ ,l~n~&., -

l"t09· .P1aQ·~na Colwna .'ll\ the te$tt~ _chl~. it.
o ,_

W$,$ Whlt~hea wttb. e. »d.xt~. '\)1' S'blt.~~tl.aUd C_en:$and

Wtlt$Jr t ,1tl ()raert~ mak$ ~r$ ~vj.a.ea' tbcefJ.ak:~Qt 'thend,).l
" .,' . . . ,,' , -".

,

$o.3.e(~~t13 t~$~d$tt'$1.11n.$$)a$ tilt, ,column O~. u.n4e,~ ,



J\n$t;", the O'ol~ h$db;$,~~ ;p$.aee4111 the ~~lilnii'.~
" ,. ·f-· "

ana. :bt";)t'o~$ ~"lQa4, hlldb~,Qn~p~11$~~' ,PJ.'Qvls1c:&' -W&$'ma.«.
,tQ;rm~$$ur:1tl0 ' tl1.1iJ' ,$!tQ:r:tenlns. ,~"~:;ttt:@ '~Q~$).f$nEt~ ~f

th~ClQt~ ,at;.tttJf9~eone~e:~ ~Ui& 'fO'r_asU1"ine; t~e

,o:~te~datlie<:tt:toa"of tll~ 'CQlumn ;r&3.$.~1ye to tlleenas."

~e~~$~r~~nt~~c::r~~jf!n~~f£tlU$$h~rt~lna'$;~~~~

tel'ta~t1 'O~re$8(jmete1"-$:ltod1st1~i~ th$i1.t1'iOVJ.'th$" i$t~f.¥!1il

~~~~ ~c.h, 'C~r'$fS_.t~X' ~~$:$.~,t.~4Qi a, e/a"';'!fh ;~t~ol

pl~~att.a¢ll~d '~Q tllf).o'Ql~'on$tn~n" b~~()t'l, thfj top.Ud

oft ~ueh ,longth that 1ta lower ,ena: f)~ tlIga1ns't' the, i'l~er'

<)t an ,~~$ ,'~f!e;~a$t~n~aone, ,i.nf»ti.,'ab()'V$ 't~~. 'ib9~t~ "Ofthf',·. ' .' ..
OQl~l'h 'thU$tillfjCompru.SOb't$:rS· ."fI.$~,d~ th~ t()t~l IJh(,)r~

. . , "':l. 'j • •

~ttt~$ :c)jf ,~~olu;m.Qnd,erloa:d. ·esce-pttha.'· ~1cii .oc:ct\tteCi .

wt~111n.th$ ,~.o·lnc~es¢u1;$tt'jt;)~bee.,.g.~ngtb:~~rhe. ,.~.
, '

;P~iH~~$'&l." pJ.pe "63 he):d lJJ;. lin~ 'bY gulde$ at 'abo~t; the, . - . . .. . .

~l'l-e:...,'tb~~(f PQIirwsQrt th~, tena.thQt th~ !oo~umn,.,· '1.b.e ia1itiil.~h~

!tt~t·of:tb~. ~f)f!I'68.P$ _t$~$ ,ane~$n.$iltot;Jh~'plp~,
, ,

a~$$h.~wn ln1f~(i.·g .'1&'1: tb,Q N¢~nw$$t $la., s()uth.$s~co~
, .

n.~J:~Qlt,C<>;1~ 4~' '~'~$ _$' '#.~ac1 ,$$t.t$t.~t~tl1 '.{;}

thou$e.n4th~; tiftll1 1neh(t k'Ollon~"",:thou~_dtb l!ie~ tot~

'ri'



$ho~t$nln:~~~J!r$spCbit$ to an aver~e, strtdn$ of ..--m or

,.0000055 $n..per1n'~ 'f()~' tbe 'l82~la..~~, i.aetb;",~r ,tp ,",

_ ~"$~ ,et~~$$· .<;>i' 'leGlb'. ~" '$9.!t;J..~,t·u.$,l11ja·~~t~$. ,
. . '. .'

ot~JJa,$,tt9~1;,YQi" 29~()()o.ilQ()a.1~. '3i!$X', $\1itn:~, " , ,

, , "~)f_e.~~ tb~l (It)tl.otlons,tc: tf.t.~tine wl:riu~~•
." c . • \

, ,

.t~~b~4, ~, til. ~e\l"bt~.'fJQ.1~:,~~'1;n~~~s b$l~., t~ "'t~~' ',' ""

~na '.1i,x:'.t~Q~e~ ~b,ov~ 'th~ 'b~~tom. 1.$'I'1n$ ,a'~n Q"l,e~n,.:,. .',' '." . '.' ,

$~_nt'l'$shownin 111g. '1(;;1., 'At .tll¢i·,¢$n~r' of 'th~"
./ . I .. ..

e<>lumn thtt1$. 'W1~$3 ltG.$$~dtn" ,~()nto't "i$()nt1~or$ 'ptat;~t1lta:t "

~~6ht anpJ.I~~lJ' t()",eaQh Qt~lr"ie$;~h ~~1'ftq. fi, ,~~f;}."~~u*ted
'.- ~- ' , . " '. .

t()"}n~.d,redtll$ 0$00 l,ne~,•. ' By, ,;tinlng 't;» th$ w'1.tew~tb. 'its '.

~ein tb.e~pr'~~ tn: ~ad1neth${:iH!.);e;~' av()ta,~d:., '

'B1 ~t~lg iUt~~~q~@ f;\1; ;4eigb~ '~~Q't? 'e41Q.h, .O·~b~:t~ "ia:at,~,.tiqn$

~e t'r. di1"$CiilQ-llof ~tthar :$X1$'or tbe~Ql~ 'QQU1d beoQ$$l''''

~e4;!,i :n<tt1t.d:1ng$ '.Ql7.:: ~aah ri~fj ;~rv~a: iasQ~heek :QU''t.bQse. Qll tlle.,

Ctth(i:l1 iJtL'lt$:.-

".

·th~,~Xpt"~S$iQn uUl11td~t()Jia~~a.~nff.,. ~d,t;h~/ ~ora"~tta1nft . "
are used,' 'ome~, ~hfj, ~b.$Xl$EPot ,l$'tlg'h ~r,.1tot ,It:l~tb; ,
e.n<1 the\fQl:'d itS~lies$n tp'n\a-an 1;1i&1.~t~slty ottbe internal
fOft~ p~r tm.ltcf' $'~ctJ1.Q~~~.. SeePi()CW$t)m$.~·A.a~ll";.,M'.J'
vol,., 25 (1925J,Pe.,rt 'I.. ,,it ..a79-~•. ," !l~$ t)ap.~e,S$~o~ ~nlt."d~to~~
teton..' is, appl1$t\ toel:l.~Q': Qt' '~nsth due _~, ,'MY' ct\Q.S$ ',_uoha$
&tl'e$'$cr~%p:aiU.\lQra.a'U~ to, h~n.t'j; W'htl~ tl1.e,1fQr(i $t':'a.;~$hOu1d
ba'!\pp11.a C)n1, ,tQ' ()halll$ 'otlena'th 'oaU$ed b1 $t"$,s:~ "aoVl~ver,., __ , '
~t, i$,~9t (J,l~$ pQ,S$1b,:t.$tcid~te~.i;ne ,WbJl\:1#l$, th. p!?'11'lJ;)j,pal.
• aus(jJOf ,,!l, eh$.~. ()1 l~n€Jtl\ 'Eind\h$2."~_' ~e $Qm$ 'eoafta.lfi)l\
tn, 'tht# u$l$ of the two 1;~$.

- ---'----- -----,-----



tb:ti> ecl~_S': 't,~$t~a: ~n.a ~~$Ol!•• ni$hl~ t$$t;l~. ,.' " '. , .

'.<,-nino ..,tat),OtQGQ ~~. e-..pa~l ty,., .t4,p.l~e~4~n th$ ~.:~fji_
, ", I".:.' .

~hU~~; tb~ .-bot tb.~ ~()~~'Jn\:rla$ In.th$Planefitth\'. '1~11~'

g1tUdtn~l· 'O:&l1tQ~ lila"" ()t th& aO.".~j BeeFlg. '0,.:' $" '1>0.$".. . '-,
, . . . ,.

·t.•.•t tbt .Cf)~~ .~JJ..~~4. ~p<m..a. ~l1.UlQd' 6te~1 ,b't$ 'b~

,l11'Q~eGthl:e)zllh1;01t~,$~.M4tre(b'tlY,'\lP~1l.tt$ b0~.. ()f' t~~· ._h$;nfi..,
, , .

fb.l$~01~ .$ :$0' p1l..lit~t tb(tttt~f t01;>wa$ ·a~uRtel1

~.nt~!'ett~_Et,~th~·'~#~~.~ ..blttt:l~ tb:~: bo~~OJn ~o£tt~tt ,~ol,.. . . .', ',.' . - ",.,' .. . , .

·o~ *h~~e ~t· ~\11.... tiou.nt~~~n t45.P~tthe 4()1~ •• :~, '. '.. ' , ..... - .

t~.1ii~~o.b»:t$:t.·tl'~~ion~o~b.l.(!je$;.·Qll 'op,Qf ·th.~p1.atie,.

~(1"di,~ctlY u~~~htJ :b.ea~()t 1;11. ~_g:e.$·$tf)nb1.o~tt. _~
, I • "- • '. • ,"

1~e. Jf.ll'3 .1' -q~·f$'lt.; ~~o;t.\ J!'$.tatt~()a" :~t~.btr;:t.()e...1. 'b~:t'lna.

b~~..Th~8$.$.1b.$e~n In,'~~-"': ~'?' .1_Q~ 'thf>cleta:l~$'

.~n., V~~dt.$t~.~.~~lh. th~"'$Pb~n~&1.~$a~lnS bl4)e,~$. ". '. "'-., ,"" .
. / ,'"

.$pl~e~d 'c..;l). U$ 'br......ln~b plat$$J ,~tlt:nean l~~c~~$'tl'l.

~~e,. ~' $,. bl0()k b~"~~Q~(ta~v~r't;h.,,~b.~·~5/e'1~'"
:,: -. \' . . " .' .. ,

tiQrth()tthe'¢~nt~r .l$.~. <Jt the' e~l~'!hfiiJe.thertw,l);$Q'"

1.g blQ~h "er¢~:$/e 1a~$~t~~t·th"".nte~l1»n$0'1' tl1e

col,~~ -.;;pt 1.n~e$ ~p..r~?e~J1te~ 'to ,cli~fj,~J!. :

~$ icomp~$$$on. ih~tl of tll' ~t.~...6:C?blne~$'th~l'$

b,~Q~td'()1Q}. 'U!Qttl tb~, ••4g,e(J 'Vte~netab :!iI;' C$nt~$ti'''tthttlll'



~.. $lU1t.ttftdps.-.re ,.1VCl'l \J.-p to en. .qtaa). -contact·. A 1~.4

f>t 15.000 'lb,. 'u.5. thena»;t»11Q(t to theeo~,,, and th(l ,~

;pre$somete:rte$.4~qt5_EJn _ all t~ ~~sQtthecC)ltmm,.

'1!h.~.~ tollP._ ',410_a ,¢>~60'jf)QQ' lb.,~~l!'.hloh~

<:_P:~$$~t.rr;l_" .inwa~. :i'aeJ»~p~:Jl'$\lbt:r~o"10.0f

th~ ,~cit»._ sa.e 'tbe~bor'~qQ'fth.~U;ll~oYa:I"'6 loft$th

~t 1$2tn.x.r tb.$h<w·t~~a~n t¥ ..~,~~~ of __lwau

t_"~t4an ,o.e.$:atrtQ ,l~~~~. -t~e'._JJ!t.l~~'j,~.b.~4t'._

$taed.@4 'h.w_4~~ea~3u$t.4~,ft$1,~t~ ··..·hPfil.~4
un~U 1ih$' .b01"~ m••~lbr'tn.. f"u.~p1!'e$$.~'.e~$

qflJJ"eeqnal.~.~:ooatn~tn,thel.8.2tn+,~$$lens-~1i' ,th$~¢:all<i!io

tns'.$$ ~h_ ~Qn$ild~aW be: :neft'l$ ·c;lA~_1(l.U _ p._~t

:J.l"Qe~4.tngd'b Ibe1Ces,"ti:/I<

~. ',.$~lIa$. <)~.a.~q.\:V1th t1:l$t~or.en_otl().d

"loft l:nilg•.,!().", 1.4~nge '.en,taken ,()f1the C~V~$,$S~~~$

"~ ~.d$f1L.c~~.. ap~~tU$.6t.~~..~u~tft.~e~, f;~

"he &~ln ~g$$~

. "

,. .;~13••i~fIiY fI!'.~k'ft!.· 'It ... mQa';;~$alnho$,$_.$:

that' ~$ll.ne&5b. ~1t>:# 17b,~ ~h42$b..~»laQG4 .$0 ,~t

the,. ftUluu.tetttb.$ _Ve.m~, ·ot. poln~ On~64.~~;r.oap;L".te~Q14~
~ . , . . .

t'lyo ~.. a. point 'onth&%.$e'Ci)1on'~rf.{:"'lSeet~on.,~'$'~iaee
~ .

;).:-'.8'_" ~~Of)cl ,Onl, (m.$&(;lt:lon ,J Q.j. _ t.(),p·¢)tCo1:~' 4'It

_4 ··~~$b.ec't.. S~~, .l>·tQ~eo:t"'$ lU. 2,. 8·.·~u5".



Ib."it ~. boli~ 'battt alJ.~ Mc.~tl At aU, it
• . . " j •

. .\ll4 bo 'Ji~ OJ)olndof th.~_. ~ ·~U t(J 1/$

~.~•.~ ~1"~(lQ;6·~Ob.) .U.•4 lib,' 1'.4 1'_.
• <

26 ",a3~;. bay. beQ ~t_4 tn.·pU%1J."~ ~ lbl."pt

.f)llJGt~·'beln6~"etead._.'.~ -o:t~l~t •• lotted.

1......... ~1)lUtft1'~ u.. 5. U.,,1.',.4 83. ua..
. '.

th.Mlld'lin•• Qe to. _ 1~, 5b, Ull. IV'. -.e. ·e8b·it. . .

•• '~1'.".lfIa./ti~."1'" 1.~. ,~)_~••tw~ tbQ,' .

·~$t th•. " ••,,'''~ .~_.,. ~.~llal~.tt.r11 ON' '

J ~oa- -.eth«t' _.~~1f.... a'MO't«m& •••-
. ,

_l_l),' .e·•• ~aht._~. lJl4#.__ Iht): »i~.'.__ .~
. ,.

Uno-s.)); th••••_~ ~ 'II,' $,,' Xt ....·8ft ...11pp~

.itl.l.' »l"tel" -.nil, lilt ~.o, .b......tJi~" ..ttb.911-ua ,Ullo'
~ lho .'fI'dU_.l~4.•otG.,t4•• ~l~••. ~fe., ft114

ed. tht «o~(t sn;,Pba $Ml.'" .1t1)Qt.~:(tt ,4JbSQl'Vntta OZ'

i81iJ1>~J.tl8·.t .... »1.$._. ... bo..... D .,.•• t,mJA. ,,,
. . . . . " . .

....0:- .t.b'.J1'W"lf$!tm. __ t.' ~. to b.'" 4l"~
,.' .~. . .

•"'h.J.UlR.1k~~ .otob.o~t.on$ It 'too~ ~; Wi. eoro
, . . : .... .,' .'. ,

~...,,~. W$,U ...., •.••.~iti ana 40t•••_ .... ,~.1a Q;~.. "~'.. . .... ., , :.

t~4._.'I01\.&dt.~B~$,U tt; OCt" in "'<l~ .,.

1oa.. (lb• .,. ",tor·~ ;8-1"<),~ ..,.'U~·.D~t!O. . " ~

'. "

.~ft~.4 ••n".... •, ttl• .,&pD", 8.lIJ~ _r tb.. ,law
11.. "te~.noe' to tM .~O~~,~4 bO~OO'Hd lotn-
, ... "'_ 1ao~.4~U••li "'..,~" ,*_14 ~•• A.~...'

t-. 4s..~~.,ot'h.~h$.



. ,

"~15 '

• cU"$$('lg., U tol$'$b;01'l~ .J?~a.tlo«1V$~.

~c.e~$ _d~o1lV$rg.n.,~.~t·tb~;J.~(t$~ mq~rt .f ~,~~b, a~ '

Sll@t,,_ lutU..'t.na$ll6ht eno~ ,~thEl.U'U.1".~.·,t$.~ fl1t13.-$
. -,- , " . . ~

" ..

'~" 't_'slt@t4t'V$l"~n~$W~ll\lh atre· ;P~~$Q,$t••,ov. ,a
.~ ..

putGt, '~~ ""t,,:~th $~tb$;tt~~s.'.It.,m'. !1~~P:l; .,.~
• ",., '., .', ';' • " ", "'j

OOl~U$"an4 cth.~t t01" ~$' 1~.l)11,~ '1)U~j tQ".. ,OQlu.tnn 2 f
, ..., . ,,- '. . ,. .

f1$Q U .tl,l~.~.e /.~V$rlettoe$.'t, h~e~. ;'8p~••t.t
. ". ':. -' ',. .", . ' ,

'.at-l5li $lt;pO:'1a:p~~~t~oBe,.;thQu.$:.f1_.~.',._4i.c.~~
. ,- -,' \ " .'. ... '. .

.~Qt·\b. $_t~<t '0$$'1Y~1 tblt ttnJ}'H$_ta$ '$lip ;6'teJ,I,.. . '-' .,...,.' \' ,

~ tb.Wh(p.$j the 'Pftetl~t\l ¢:01u.o:J..4enofJ' of: 't~e ,$'$11<1. ~nd
"

a.tti;ui S1"'~P~$!•. ·~h.'b. ,'"~rtl$~<ll~.tlJ '~t ,~'_. 11~tlQ

"t '~ $ltpPJ;ag~t tb~ Ple.te$ ;In,eith.~ thew.~_d OJ" the
. ~ -"", .

5. ·.s~a.lu snastra!!41.1nelO!~ llg.,e$b~\1's'the
··...,..,.1 ... 1 .''', .. '__ ,'."7 .I, -=.. ,1 Lb., .. ;Mi,-

1~)tJ;li;~o,~,t)fth. ~~., .If.e$~!t, While ..~., ~'QS~S"ttlon$<>~
, - . ~. ,'- ' . . '.- .

thfiJ 'iil,tt,;r~pt '~~~~l$ ~lea~· tbe$_~$qh~ of ,~~"n.~. ,

!b.1:!~~' 'was' ~$d ~h:r~t th••eJit.$~· $tki~ .t¢.~. '$11 ge.g&

rea41.sJ:j· \1i1 a11·ec~~ba.ve b~en abti~'et:"G ,ve J>~~tH .,'

'1;n i.bl$~.2 tG'Qbl~l;U$·$.~e •.

Alt}).QU8h thlll h• ."tnp ,wer~;f.\tl..1us"t$tl Ir.t~~h :6; .~ '
, . . ' . .'

thIJ/t;:. at' .10a4 or .aPP1:'oxbi4te1Y$;).OOG Ib'. ';'the ~itb"';d.._ a'.·. . . '. .- '.
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pkf)~:~ -fh"$b~tl_ :8~a~$' • .,~~ ;P~bfAtlf d.tt~ .t~ the"ctaet. . ' . '. .. .

the,ttb. ht.a~_.l1JrU~4t~'(1~cmt .i;a~ol 'the P~l;i:tr.~ Th~

alt1'~;~G.e. ~ ~"mjg' Q~Sp~n4~ t;o &d~tt'~J1Q~·of ,~~~.

Wi&,p-~jf)$1·t~ .td4~$i, ot the·)l:lft.Wj'$m~$ltl~~t,$~e1;tonS t()

~a~~.,'e.lla7;tOQ01})<D~~.at$1!Qt1.0.nl!.·to :l~"j:StOlb:4t, »$"
QQJ_1.~,~ .'

~. 'ftJ't~'t,~on$ or ·$~a$nOi.l~ .~~ ~_s,~ttM:~1$.,

"$' ;$hQ~tt1 'rl,g~ '3a(":)t~ :,glk1)t, ·'Wht'M$t~.tnl$n~$·.c).l)

*_~d$:a4',Q~~ee:p»"!."(:dtin' .@)J9s!r'•. t:~. ~tll(l$,: . ,E11lttGll$l;$"

th.J~&l&.$ '~,'_1Qj.. ~4 .$~ '\1:). q~~s"l~.$~~$:$:t$'at ,~~••

»ot~~~Qd, t~tl. ,$trea$es~:t ~h.,$(1G.$~t:th'~Q".~ p3.a;i;~$

~'tWMft th~$Q 'that .h~ the. lqa<l ..¢~ l,l,P0n ·~t:).e~l~_;),tb~

,1.1t\ 1>QU!t.a~i~,~h~4 t#,t'st; '$it ·J,G)1n:t$tpp<>$t~·th~:~1~,~;.
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.
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fh$Jh~~tlapott1t:fit "'t tn, ,~~ "Q~~Jq ~~~J4.

~.' ~"'~J~~tti.t·.~ft.·~$ ..,.•'Q~ _f:>h~th~~$\U~ 'ot
: " .' • • '> • ., •

th.ee","tt)t ..l:dlnge:.~s$e$ ."Jl &~~et~~b$r~~. 111

~4, be !~~$lt.~ 'f.~$lbl~',tqe~t OQ~ $$~ilm '~~' '.. ~~~"'()~' :,
.. . . .. . :. ., .

at '.b!:Qh thelarae, dQ,t~~f.OQ~e t~~t ·o¢Qu~~&4, ,qd'4~~
'. t' - .. ", • , !. . '.,. •.... . . ". _. '., : J '. ...' , . ~ . . • . .

ttmill1$ \thatt16tf)tttlLaU3'tlt} .$'~atal$.,N&'\..11ot' th1"
.. - "', . _ ' ..- ~".. .-. . _. .." ',_ " ',." .',' u. . , .. ," ," .. _', .. ," _. ',' .,.,' .. " ',,' ,,_ ",.. . ._; ".... .", .. : ,_', '

wot;t1ijbe4.t() tM.(Jld~~;tu\).$V~~~ 8~Q~' ·$'t$>.-tll$ ~ 'Q
• ; .' , • .. ~ • '., • 1/ ~ •

th$ b..et t>t··_1~1~ pto~$,'bl~ _~~~~., P"~~t~,.

·-._n' ~:Pp.a.s.oia.'ttottQt '1i~4 ~'~~' '4~~_,tb. ;$.;~~6~U
...,.' " . \ ',- .".,

" .' ~ .
ftre real G{i' ha:"llee:nplott-e", In r*ae".'., '. as '$loPO ;~tt~
•••• ' •• _', ,',' ( ...... _._~. ,-, •• ~'.~ ":~" , - ',; 0 •• '·' " ' ..:,':" ,', _ .", ;" • _.

~,b.ln;F.tB;~,,23, .!,n41t:~~Q$ ~h.''th.~'~lae ,~o"~~~t!. .at$J~.

:~jj.-t$ir til.~,~·t".b$"'."~4 t.1t _t~1.ttA"$' ~".$.'
l.~~ \lutbq"rm~q ttl _OJ) ~~(;\. _ttb t.1i~ '$·t1f_~•••1;;UP 'bY't~, .

·~al.nS.~ - .M '$ ••~t~~lt$ tl)t~$_~~tgag~l'.~ tl $~'
.'1, 'F:t~~, .115*, ~a.:'l\~, fj,na).$t.:$$ ~,.~',oo lb:.. '~~"'''<a,. ~1\'~,.
"., VtjrJI1.dgtl... ·~'.bi(lb. ~~".teB~· ~t~.l,~' il.n_ro~d '

. .... .' '. . .

_~h$' whit. ·~nt e<>..ta'th$ .tJ).a10·••4~UlI. Qt h,l_

,&tJ'fil~ _)O$it.;,~, '.. '~' ttt$.~. '~ _,' .$16.. ~\l~
Mlte 'elO,a$ t(> 'the \1(,14••: ' $!l!". ls "Otl$l_t$tAt ,d.... 'th9fllot

tl$t~ ~S; ..... 't'~V1011.1Y "$n;~1 ~ut~ rte~.U.$~$$~$'.$t .
haY$ ext~~.dlit th.::t_~ta~~vl~tnlt3r(Jt'hGnta$.. f11$' 24

" , \ ." : '.' .', '.

tutt'i 25$b~ th$' .t;"S,:1\tltlle$ ., tobi$pl~_.,.:'.'.4tQb._li~".()~
. ,.: -.... .. . . . .. , . ": '

$tra~~ lin$,tJ tnt-be welda ~' have' a hJ:.h~.xp~'tl~ &ln~e
i • . ."

, , .

t'Ull;:illUl ~$ta .aeon~41~"$bf!>.4 .,*, $t~a~ 1#;.••• ($



. ~tuJ··.14$;f;(t1th$. ~~zt.qa4.p»U~4 "$~~4,$'''rta$~$ ."" ,~

~()tt4f;h~"t,.~¢pot~tOft~;',~_~~,~, ." '; " .; .

.. &..,. ~.~Q.d.:u...·..i:tts.·..' .()f .$Ii.;,·tt.'S'.tlc.lt)tJ'..•. -table .lO!.J'll1G.$ ·the :ua.u-
,. ~.' ,I .. ·....• ... sl.· '(! .......*"ip~. ,"'" ,...-, Q .. ,---... --- ".' .'.

~,¢rr·~11$$.1~$'\}N'~1l.dO~~~d,tQ~'~erttli.n"PUPQ~'~tl t"r .".
. , . . , ".' ~ .

t~'(Jo:l~~;~ .~.·.Qdlaiu~(lt'·'~licQt~Q~tY'~t;li$ e~~o~tQr:' :
. ,",' .

the «Qr~'~~~:t_on$ utt· the »~at~-'w$~$lieli:tal~4b); I>r(>~:rt.lf)n

~ 'th.' 1$1~;;~t,~~~1, ~:~a$~t'~t;~tl~;~a:t~(J'W~1P'l$-~1,$~~getf~t'.
, • " '." .' .' \1 ,- •

"., . _ . J , . ".

t)e'~~lt~.,~l'Q$;S~$$~tlQUf.lotthQ~~L~$"_a.fl$8~n~$.' $~~~~,

't.~~e, _th~;:~~~u.$Gt~_t.-~el,~J'41:r:e~~,f.roar tb$te$t$J.~t;
" "; '. . , . .'

thecot~·t:b..$~1n$ 1B' tb~ .~(\J l~nes, ~t ~d""b6;tg1l' (s.~ ..... . ' .' . ,. . -;- - ,-'. .' . ' . , .

\1.on 'CO) _.r~";l.ant$aln ~~o~~tt_ ,wth~.pP:eO'x~te ~~: ,

'"1''' ,th~C'r()~$o1o$~~tt~ 'lfhl¢ll.' 't~e~~~~~~.~;ntQd.~Qd.~;ightM.
•v.J'~~4$.d~ -to)i$~ct.tf>ll· ,00 cW~o: 4et.e~ue,.4n-om. ,,1\••,
~'ditea ,.a~s:~ "(~~$e G$~a~~ ••,pl(ttt$u ~~. l~g~ '~G, ~j

• - • 01" .' . , •

b., the$. _'$t1"$:$s~$tralnUil$;g~~s'~~~,~~.l ,~f. ~l\a~~3;·,t)lt:',
, ~ . \ : .

sl"~.~.th.· l~t.~QIWQl 'Qt' 'i!el)~~~Q~.;r,~ ae~ll~~~;tt,.~ ,
: ..;)

$~ tn:_t1rsttlV'e 40).1~ 't~teaj IBB~' -2,':~li' 4,:$fm~
. .' ",) .' I . • . . .' ~ '.

:5 .8 1.1$~ tQ~ 'tlW,$e 'd.tf),~tt~ ,:&~~,tn 0.0lt~. ,1,9#
: .' ,

IilZt4 ''1~ ''O~ ,a11 ':ot the~."l1n~$: on -$e(f'ti·on CO_re~t,t~d~,

h~' '""~ valu.~ ·:otra.o¢w.luaQ't· '~$~"~".1:ty '~~. ~'e~jpWJ;$ ·te~teQ.
',' ,' ..

D~~'~~' .'th.O·tx~'r.~ lf~' :(\bOUilt .1o-~ "~~ihe~'1\~'~.! "

W1li~t" ·Jf~~·t.be Y\alu~$" 't1~.'~91tUiltt ~\l$_. '{~~P~.~~$l'" t~.,t.~~}.' , '-.. "...., . "-.- '. . .



\.,

~$ ·$..V~~~ttlQd'UJ;:i4$ ~: \h~ ·Q'o.,u»011$ was·~.9,3QQ;OUQ. '

Wl6:. tll:~.}.:t. tr'~tb.a :CQ1.~$· "a$,~$·t650,,()O() lb. p~'.sC1..1n~1th$'.. ' ", .

~.,r~1l.tb$twean- t)).e twci. f~1~$;:t$1'I~$¢n~l'>ly:g~oaJi~na, ' '. . . ". ' ,. .". ,- .-'

thQ~:t ,*~~~~~,~, von .~lgs~ ,t~,~9:",,~(jo'~otlt), ib,.• '~~,1"·_q.~ ..lni ,,', '

tliJ v~u~·tl.~4l'n.•~ :o'~~ttJ;1i!r;in'~t'$t~$$$'l$$~~,$~~1~ ,
.:. ,\ ~ . . ..

ia tb.i'$ :roJ»rt.

,i~~:a~~~•.ntl;I$t1f$,_ ,~~. '-$lSbt.@., :m~~~~~, tott '~b$.
", ' . '...

t)~).~ ~~ ,~,,~atu~' t~ti t.'$"Q~~n$,~~ ~Q:~\~n~..!~,~t'l1.1'¥tft,
. . ~.,' ". .' " . ' '; , .

,,-f!t ~~:' ta~1$ ,,~~,t·; ·t~:ti't-JJ Q-f,t~,tn.~$.~.n!d~~~ ,~,~~otuft.,~n~e ....·
, . '! ' ; , "

'~nt .;1$,~n. ~'P'~t.~~'.by l~~f~~~',01id.;'.f",~~:t1"~~~d~t~$$"'"
..... , : . ., . ,

~.~. ,A.'~.; ~.\Q~* .$;~~l.oa.t~a '(;lil~~t, ..th~,~al~lll~··ot,:~1~$:t.1~1..
" ,'. . '. . . ,.... .

<af th$. Q'01:~1'i' ,.~t.l.~ttiy ·a.bottt .2~,;$()O.OQ;0: ,j,b~ , .1'1$'tl" .$Q;t'ln." (2}
. . -. ' .... '. .' ,- .... -,

~haf; ,'tb$:1Qi:le:.$.·~~Q~~:2"_g~a1;~~ tlgtna.t·c~rt~t$a~,oJt'(,I~l·..

~'t' 'e~~;·a~;.t;o :t_e~t.w:~)4~f~I'1!i~tt.t:ms~~~ .¢ktl· @.~,
~th t~st$~PP~ '1;tiheve .l>ean·$Ci..~&tr~1\lUy¢(i:~(tue~~..~a $11;$

~wl$$ ,,~r$ -S~ ·otiMls·t~llj··f01! :~ l~S$'~litLnl"~' ·()fQ:p3.~'~. "as,
~. '. , -'., - . ' . . ,"

~~',~~. '~1.t ~U~el~": tl;utt '~,P'p~(11~b:J;~"~r~~:ttrtle~'t41.t_~:i:a~~;·
'I I .• : . ' ''',' '. . . ~

(J~$' :~11":l~~e-<>\traQl in .d:t;ite~.!t:tn1~ lotl.aff wt\$ ,·~n,~l.te.d.·' "

.11 ~~w~ $tlGr.ss~1ti ~•. 09t~ :'O'4~la;t ...BI~:l:N'G ••, .
~tl~~n'$fbtg. 1I"t· . 1!n~l1t,S~t:!..O~ll ·S~l.J;..'\!tn,B$. 40:,,·.()tl:lc,
~tate :t1n1ve~1 <,. . . .

** .4-~Ui-lI'I:.lJm'.rOF 81'1111:351$ nr'~.S~ ,OOL~S' Ol .~tR1'S. - .
iQUIlflU3IJ;; iUILQIN~.· Bu~l$t@ llQ,.12.: '_g1~~~~ ~~'"'"
Pfir~nt S~at.i~n, .IRa :st$;~(:()Ueg$'•.



It .'W'f1$' l.EU."'geJ.Y' ttl ,e.n$ftort t,Q,ttnd 'OU\ .h$t~~" a-·.

~.'fc:m .dt~tt"1h'tit~0l1ot ,~t~~$~, !OV~~ tllt): ·¢·rQ'~$+"$$~t;J.Qt~, :<:lbllld.' . . ".',,:

~'"Pl~.i:tl.theilf$crepan~YiJl '~h~t.~~ bl .~1~1"3.'"J.$ '~lt(j; ifU~~.:r ' '
~ • I •

'tbat .tbe eag;~,.J;.1n$$ iibewntn iF~e', 'el'te,;r~$$c$tr.wl'4}j,~1'd1,'s.
~ . - ~: - '. .

tr.1~~'t~~, t~$~ 't~~, e1'Q$,8'...se.~:tJ.QnO" theeQ1~lll~, R~~!ot~rJ

th~, "$t.tlt$ 'Q1!,~h~e,'t~~tf) Qttfi'·.~Q :~XJ~~lf+o~ ;(:xt' ~h'$ 1$'"-",

$~$et'~i ·;phen••a& Ob$$~$db~ ~Q~lt$$l'.t,d~U.:r'.,

7. ~~~$e~~~~'i '?l:~",tlilttt1.a1~.l~Qn~~'·Qt,th~"Ql~

~$st"E)ll 'i'$" lil$~$lUr~n.t~ ~n t1i~o~.*r ,p~~t$'~" ~;$hoMl i.<llr1g~

s..; Tn~' .1e~d u~tlt}('t'1()1'1'! fQ:P thee~l~ ~ua~. ,10fld 'a~$ g:f::v~n
• .- ••• .... , • - " I' ...." f'

mJ~S!i,2'&t 'all~ t~e .4.t;te~t:~'~ne, (!&.tm,;s~~ )QaQ. ,~~~ ~l:"'t;lll ~n, .

~bl~ 2;1,. lli~ b\Q~!;!. ,.!tta$~tJ: tbe:tteflec~1:~ li>.~,V~D; ~Gt·,r:r~<t t;il ,t~ . '

l>lant ot lf1~$t ~t~d.,$tanee. .- . . . . .

, '" .

dtcatt.a h~~_'~ b~~t~tx..$,'tnQr$4)J:4' lefi:~ ,t1Ptq~l ·ot· :~1J. th$

fl;~l_$'.i ~1'U11ttl 4: as not ~nt~relJ $t~.t~ltt $t?~Ut bElg1.r.mlng
, ,

ot t'het..,.st',. (,lS.. 5)!: l!i~et.0:~Viff"jl1~i'$~ad a":~ftm;.bf.;1l" ot '.00. . ,-. . . .

111,,,, e,t irh$·C.Dtel"~ btlt t,h~ ~.).r n:~*n~:ppe1.d.te.tt~~tlQn$

tot the~, plat;~l$;$().th~tt()i;-,~~,tl~,t10,Xt~,~t~he ~f)1~ ~$

...ll.cl~t tb.$', $ft~0t ;chQUJ.itben.ea~u t~·, fJ~$. It!,$th~gh~;b,.

Q.l~ haC. b~$n.fiJtr~igb ~.' ..~~. ,q~~,~1" !t,lOljJf,)4t;it'~ <1t~~~tt0;n$

~ght tend· 'tQ $~tr(llJ~hl~~ atwl$tln"bn~ ~'tj ,~ bl$t ,••$p.frf};o;;!

$.n~the. 4et1;.,,¢tJ.~!t 4.'P)~nt-u:& ~$Q1!1' '_$~~~t~e.n$l,t!~ .0.

'tQtlet••, it.'.- 1'-'- -.- -. .- ':,



ao~d~l$~ti@,tn th~, p~~ Qr,~$~ ~$i$te,ue$

~a:pp~nt $~(\)$~~' th.~St.n.t~ ,~t ~hEll t~$t (J1t;g~
~ .• - • • .: •~' 'j . • , ..' . • • .' "'. " , r' ' . , • r. • ~',

26 )~ At' a,l(ti4i.d ot :F$G~OOQll'l~ t'h~~4$tl$'Qtt~n,'~~ '~9~tn~'

bil fr~ th~',~,~~$ ~:rie~~~Q~,lnC:c~ft4 '~1!~dJ..,i,' i1~~~8",
,.!17 ~,~~: ,a~~e'_1_ '1..@a4 t>:t ~7?C~fJ ~~'l!,,' ~tl~ot$'Qn, In,,

th~ »1lilne'Qt~~at0st 'r~a$$t~e~ bGg;Ul:' at, :,~ ):Qsd .'Qf' t\~ut
... '. ':; ." .

2$($,000, lb., ftl~ ~(\ia~ a~ ;Whl@ tb;e'd$tl~O;tf,~~' ~,iQ', the 'pl~ ,
,'" - " 1..;', .• ' . . . ". '. ",'. :.- .," •

.:t

"t>.t Jie~t r-e$l$~@¢~:t'trst bli#.~,t.Q,l:ae1'fi~&i~ptd1Yl~ Fr~",
• '-" ,': -,- , • '.' ., .-,oJ '.' , ,

tb.el;lon ''it 1.nc$!$u$t! ,$.~.41.i1' ,~" .b~ :l;n.,,' at: ~~()ail(ft '
. '; " ," ,', ',.

604:J()~Kl lb,.. ,a:~ Jit.hl~t£,tl. ,.ara;p:i:a '~e:t'$-$til' ~~~~i 4~'tt~e'

~_ 'lQa~ot 527_000 Ib:. th$~, ~tt$t1eetlQ11 :~$ ••~6' ~n~; ,

A1th~ th$,t.$~.~' "~n:t~~~$<t ,'best~nd .,~ .~'~ ~a,

~~,J.~$tr...utsM~ })$tll! ~~m~~Q~ tbG t.11.~.Qt1<>n. R$il0,t
, ' I

mea$~~ 'f.b~. »rln~1'PaJ.tj.OOld~,~i.~(i)tJ:tJ)n tt;J,<Ikp(}.$;~~ ~Il" tlJl8 '

P~Qe ,ot ti;a;~t· Wf);~lt?'tPc~, .~Em" tJ~~1.t ,~hQ::t.a$tt:og n.'.(l;Oihi;~.
'., .." " .' . -. .

$tll;1.. ~1n.g~., ~b.&l~ah~a· 't$J.l~l1' Qtf t~. 'ab(la~ 500.,000 'lb.

~t 'ltl, the ,11:Lane ,ot: ',~J,"e.at••t~tS'1,$tanCf) ~fj$tl11"tJ.qt,e.j;1~,
. , " :t

~t *,0 'the· ~1••. " ,!ih~:o$l).~~·~.~l~$ b$~v~~ t~ ~ir)h 'th~
.. .' .

$ame~erM colWm '4. WhEur.to~$a~tal1~4d_aczr1.pt1QU
, "

o1i.' tbe dafleot:tonQt th$ .c)~~:r' ():C>l.~~iha'.e' not 1>~~n '~tV$tt

u~e,t 11'1 'the ,6a$~ 'Gttaol;um.nl.Whl'Cli_$ 'te$t(l#Q in aflif~

'$~t"tU1er'and which illdiscuss$:,di:n: ,.Section ~'.• . ~ ." •• • -.. .,.. ..... ' , __ ' ~ . '" \"." • - • ," • c· ._. • . . '_ .••

CC):l$n$" 1 j U'B,~~42? ~l ,'ffl$~ 'Qt>~i$t'p.a~~1i) 'c>t ~a~ll'

t)th~X" except tb$/~ l,~:nd l$a\hiftiw(fl~ed·w:fti:4 e.,f;ont~~~t.ls;

b_i$1lo.' ·~.Q$rl'Jtet~tl+ J;4;e'W*f;f,t,;~~.4~d ,$ :w~.
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~1.fl.m~I't$ot~Oh.th~l". 'b~t • _......1~ w!'W) f,lOOfjt~

OU$ Maj, ·«t14·S 1f4ert'.'.t.

~l"tl'"o'~.tt••(t*'b. bO'~}). ..t$t1.O••
.•Q$p~a$ ·the·~~«.,' tht. ;WJ.M$I" of ~.·rlft~ .
Q1\U111f1'~·_U._'.oat 0" _heoom.~~ Ul\~

, ~ • t •

• 1484 ....."~b~. '18.5 Pat_. \~t tilt' .

~1,.."4 4f1;~ '..... ·~lthU1,.~tGJf~ '.eo.t~
. .

••'lV.lil"ioJ.~Gl

O~_.b".t_pul.U., bt. ~_ be"'~~

.'.ldd 'W1tb:, ·gnttnuoutJan4 iA_~'t_t ~«8.iCtJ1'U!m.5 .t.1t4.. . - '-'".,. ",,' '.' _.--. ""- '- , _- , ." .. - " .. ," ",.' .( .. -','-,

, .~ o..~a~_·~.;tve~'otc01~6.4 fJ~»t

tla' Ihctt<tm.w:r .n _de4.~ttt oon'..Ufj". _ tb& 16t.,•.,
.. '. -:

.thi.~_t"tb.4'Ct .tu........ Jf£s. aG~_. t~t ..
•o~ WlthU\''''tet,t>tt\t'ts4Mtl.W lOa~ ~.lf 1~ ••. _....,..,... .

til! the 81tglJ.'1'1 leta a~$b.t 0ol~ '!11th qQ.'~tJ\.tOUI b.4@.,

otU1.t;tb.··o~cri.on~ be ~do-«t . Ool~ '. $,

~6? wovee;11.k••4.CJ1' ~t·,~ .. It!V$tc(l, " .. W~14'4 ~.h
1 '. ..... . .'

.ln~trteut.~4,fA,nO i ",. '8, .Cft'.1n\\~~" ·benit. ~1.~

~u.tu.4e. 0' ·tbe.'nttlQ..a~..r~ tr= It ~~lht 14~e ,lM_~.M

D tl\o ~J," $#.",n.tha:f; '!~,5~ 'I".' 4 t ••~ ~•. a.~"l.

~·1.oM"ulea4t,.·C01~,. (int~t~'.1(1). ft'- 1aP.

_ft)r Col\Ut~ ,6 CriYehtU. ·onI a_G••" tor COlumn_ (OQnt.li$~

~)".
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,8., lendtes StuSS~!~; $'h. avers,geot th~ .~llr$4
I

$~ra1.tQ:~ gage lines 4: and l:a, 4n4. t()'lr 16$14 ;2.4" .9~(jOom~,

PUt$d#0ptirately. The) ,t()~3Yrepre$&ntsthe $t):'$i1'1 ~n $he
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~••,':~,_.J;a~~~ ~~ :jt~$.~ • ~tl' ~t ,.~. ~t ".-.vt.
~te&, ~t 1!hfj$!m\ .•i~! th"1)$.~IM.i'.$'r$.'"~"B ~.

tl.__,'~ OV$r,·th.,~lt)'•••~~'to1ica., ·~t #i~llitt
. ( .' ~ .'. " ..,'. ~. .

4~~" ~))~(U)._,·~ _~(tlas.~ U ,~ .•••~-#b.·~

,~~, ~_\l (t) ·...'$:tM~.···._,~~,·O~~~~lt_U4 ,,$) "

_.,~ .'Itm btfo"·b@~~.,~~~ ~'~'bc~t~.
'fAe.~··•.~nt ~t~ ~,.tl~t~O~O&O i~. ·~_q~IJ).~; •. ,he•

•~'''~U41 _.~~.,t_ .tt)"· ui· ••~Ul_. '.'~~~'_ben~

ttm.,~~' ·~thea~ -B~$•.~ R~~'iV.3$.·"'. ' " .... - .-' '. " -,...... A- .,.',',- ',- -
. .

'A~~,t..ft~. 1il.4 i.bA"_~~l'A~..~iiti:~~~I'-!i• .~••.-A ............
<Q; ~~4t!;J~ .~.,"'y .,,~~ ...... 1I.lI!·~.lI!7~~!i?',~~. "'!'~- ..."~'1l• .- tt:~, ..,~

., ~:.-.' ., ~. f. ..: . ~ , -'.

" " '-', ',,, . .' .' -",!'. -,' .' ' ,." ,". , '.' .- . '

'k.'~~~14I(t~ :\\1.?Jt1~ 1;),:~,.~ ..'b~~l~,_JI#~.a',.
. .' ~ ~, :

•.•• ~•• jn,~~tJ?·'. :~,_ .\~: ~- _,'~~ ·"tt3W' :,._~ :$_••~

.a~~'~f.s~ f.·thO. ~'l.tA'~··.'.~'~~'''·'_Qt'1ti·;'bQ; . . , -' , - . "'~. '. .., " ." .. , '.' . . .. - "', .
,. ,

fIL.~It1(l ~'_'~ J~' ·~~th~ .~~.. '~;~....l$ .~.~~,.

. ·.1fl~ll _~,t.·~ .'.t~l~ :blJ' ;~ ~t 4$.~~. ~_

~·li\.-f~."~f:*il).~~" "~'\Ililt-:w_,..$ .• ~1•• H'1.0.@JJ)i~.·~·$qt~~·1f.O~~2t:t~~

.~~~l'lO.••:~b~au~'~,_~:b~' ~,"~i'G~j~. ·..ae._.. ., ~, .

:Vi914»t_~e.~j•.~ .,i~Ofj~~'.a.~'.t
\ "', . , '. _. .. .

, , '- . " ,,''''.' - ',' " ' ,'.. - . ' • ',.:. _., .... - : ~ ~ " ',- :. 'j - , 0' ',- .. '" '

,.»~t 3$.j·"Oi\)~(»~ .'!I'$f1o#.M _h~t tilQ~.1~.(_l)~.1)~
, ,""". ',"'. ',,' - ". ' ". . ..;. .



----"--~----
_--.C ---.-~_-I

.--- ,,
v

ft~·.t_ ..~" "fill ~~_ ·stRs$,_r.
O~ 1.0 ", "j~n$tVQi~' ·~••~btt"b$~~~~~·

, . ,

$~.$. 'o~ -'">>:It,!d~.a$IU6.· ,*tt. ,_ ""l4lMt 1 ,••,
.' .' ". ':." '," '" .. ' , '. ' " '

.~__ ~. ~~l~ :. ~~.". .Ill. .~. ·~"m t~$ ~n&.

1.~~.~Q$~3 "(It: .1. ~ _4 ~tt. 1_1~)h~ ,mJ~4 •._" '"
. .

'O~,.,~. ~ .~ .~.~ •. ~. f~'_l_·ot ,_t.lt~.,"

at"~ .~~ttt •. (:O.~ '~l~ "~~._' J!~t'ed'!~~fJ'$"
~~1_" t.o~~t__t. .~ (;0)..18 ~''1 4:\.'·&ml ~.."~ tho '

I ~ (.' • I, •

be3i~lS.,~a•. ,~•. ~., ~.•~ "ml4tA~., .4~1;_.W~"."t1:tt
, "

$)\1_"1 68",. _ij1(l \tt. :tk~. "~.t ~'~l~: ~",t.xe<l a, thO
, . .' . .. .' > " • .

~ '&"1.4 H~~ 'ib\ OQ~·l. ~"','.~. the 'ben~!P . ." '. - ." '. ", . . ,",..,." .'. . 't .", . ,,,. , .. . ,"' "'.""" '"

.~i$. ~'~ato:r "t_".f~a~' thG n~4~;.' til411lfis'. '

ti.t~l1tJ$_hf.tt~ ••__~:~. ~t .~. ~!n. ~ .~0~'.

'heft· ,$I 'MWq.W':ti~.t~" '~fJ#.t'$)·_'r~~_jd~1!il' '. ". ...,, ,

t~~ ••·,tt~#i'te~4!.~·~a'~l.4._ .~~ "til. O~l\I.~ ,.0 .~, g~~'~; lJt_~! I~. 'l.tO~~~c.1';~

9~r~l.e ..~n_~_~~, 6~' ~o ~ve·

't. Ji'4.tIil.'i :,""..,~",~', ~"".' '.. ~ ~ b· 4" oiD..~4..
:W;W. ~~ ...~e '~~~ly' "'On ·V~."'~~1m. ~~W e~~~fJi9 1\L~~ ...4l$ .~m

4tb_ l~ tb.e ~1"~, th. :~t•• ~'thfr•••,~t .:Q~.'"

lQa4J1,·t9: th<>· ~tett.dpo~t .~' (if ~~..•~. (~v_ IJ);. - -.'

~le )a'j .~ ne.~1~m$~',_~ W1.~~1.\;~~" :



t. _.~a'~!J$1J.d.J!tt&.e'Jl\l\s{·&~.~.~.'.~

,~ ~e.$ot ·~~lUIft 1, .~o~-tn4~d· .tXtal1jJ,$ '1~re _&~~ecl _

tMt~ ~<>~~.~s'o;t •• '~~1._.J" ~at' ls~ <)lt~he ~~$ ·of .~~

-"v.r ,1atO$ .i ...$~~$' tl'1il'O~t&l1 tiro'~t~~t
~Q\l;t '~11~. 1.~t1i.t '~.·~1t$. A~ ~b;., "-'. 8Ctl~ .

4.'-l••t-'o1ll& .~,.~ l:~e1-t. 'gda1; '~l$bl ,~••. . \ .

~* Dbot.h$ ,;col~~ '9lfj ·~_t.l.ett.. *.· ..~., .. '1;oailot

S1lS,,'t)tllb..... :-..a;d*a. 1t>th..tUe,1 ,_"1~' tr••

• ~.tgb.tllr.t••G~ it.$u1tt••,~ta.t4~)JU?_$S {J?lg, 3O.~,

~~ B)1.ndf-oate ·t~. '~o'$l~~e :1._.*111.' pl.a.unde; i.
l~d-ot' $2$,000 lb.•-,:

It"$ ;4M~t()._~~$atn.eth~~4.h.~16U

.t· thts.·.¢,<>twmt~e,%'10$.«~'t1l~~·_a~h$~. b. ~~,.~:te4. .

wlth .$c ;~~~1d.th .a$.•Oh~l'tta1 CtU'V~'ureu "th~aQolQn

.~$9$~. ._~. 'q'tle$tf;f1~ f,:pP~$' _.'~ 'Ot\:~,"t~ ~!~
!. ," ".- "": ' ..•.• ' • ~. ' ' •

,al.tl~.~o 31t1.t!atiltltmU1 .1 • .-1$4 $. ••lmu$~oaij- (7ea~ooolb.·»

,118h1;ly 1·n,~xH8$ Qt·~t (.784J'\f,'(W'O l'bitl '¢~'~"b;rt~_Q.h
. ' , ~. . ,', ,- ..

\',

atft1~t~1*P1__13, ehl$h .$ 1l.$11.tut.a:t'elt 't 't~,
. , .

ftJ"~li1$ '10$;4' ot.. '$ae.eOO,i;lh ·t!te'lJellitq _mQ$'~$; Ifl"."
• ~av1~YUiJ~f~). t,th~,,~1)':pt t~'Q1van._ ."~.,~tec1.
'''''hf ~~.:~$. ,I:~ '$ll. .,.o·tt_ $.t 'whS ..

••~a~.$ ... '$aken~ ~t1w$...~tatlOt$. 1i~.,q$gal

to~it"~ " •• 'u.~d .1n YJbl~h:. ~$:th~ ..~:nt Q'l~$ .'~'

_~ ~'~~••~I $ lID Q. ~l••t~il$S.• ' lis tti~"'l;t

:.t ~~ta ;~t ._.1.. e".t~·a~ut tbe ~Vi:tJ' _~8...



)

i
(

"hlChthe ~nt $;sret.fti$d, uti .,.14if _tt :<ll$tdoe ftOl''th•.

8t"avt~ ut, '0 tbt:les~ ',lb~f" ••t 1BJ,G'n,~bailt,t••14f.;h. ,~. . . .

',ot' ,D.~' ,Ji)l$~~,:ae Q~.l~ ~"a '.snC>~~ttng' the$tn:$,$-., S,t_.

~ll$..~tth$ t);~J:'g&$:tt"re.t!t''th$6_aln$~<l..,.

$PJ~$3.~e48$$ o~\" ,·th~Q~~;P~~'_;.:'; _~ the~._1~~ct ,'..
• ' .. t

tbQ' .t~$$~S:, '••4t;l2.Q()t.l$stl,~i~9t29,,()0().;oO'(}'lb~;~t :. . . .

S'(b!n:., .... ~a:.• ,
~,..lnm~ftg, ~ts '~itlt.e4 la'tbl$,m~e~ ltfl,V') "liB

t-J.Ottea ln,',;~. 'I of' 'Fl... .., "t,.112; ~,n$t~ tlla't theft

....e _ po-1nt$.tta__", .~atdthl. th91Qg$h ,.t 'the, ,coltomla.,
. .,'

Sinee tb& ,,,"t1dl1l8 ~t,$....~te t_~..otet thel~~'
. ., ". . "~ ." . . .

1l~$'th.dt~t_4. Jtlt_Uilf)ofaot4;on ~' ~M.nt.)t of
• ." I , 1-' ,

_evi.'o, 'm~\;,$$~t~•• ~,. ;1b•••1.__.1t f~11o..~ t~te:~, the

••ct!.n.f)t:.~b~ttM_JaOo". 'ii_$. l~~ .fQet:!<>.o't,~' 1••
. """, • • ".t .'_

,o.t1'1$"ll8lJl.'t ,P$IJ" :t~~_ ,the "en.tQ'r'ot -sre'd',. ..ttltt '
• • J '. '0 ( ,. \..

aeo{tl\-Q~, '~ts A.~ •• nu4 'tl~ea1'e the 1$- iJt ••t'QDt.>t

thO: 1,$84. ~j$otitll ,tb.t.t:tQtnt~qt .~~ro, ',~"hQ~la~~.
. ',. - • '. '," " • " • • " ''1

'6.111 m- '~tlrte$.;t.-@t~a_t.~~ ,a. -"po-!.U$8. '11.,

a.l11$()te.t:,tlo.~t ·~"••l~..e$'~$~ll$~d.' '~_i~. 1••
, , , .' {I , : ... " ~.,"

~ ''thatJ$ p.,ttttf!, f.tt$J.ndit.t$a~;''thf>" -.'@ '$CQ_-,"

t".lolt,et" .. ,10$4.q~he.le ,blt,~t 'tI. top ot,· tn$"'~"'~'
, ", , ,'.' . ',~., " .

euio.:o,tn.; ,.~tlle ~o,,_, ,.~~/'li1YUtg t_. 10$4b,. t~e,~ "
, ,

~tJUf_ ,.t lttl .1tn$ Qf'·u~l•.·~ ~~et1te"l1t!.ot.h~":.·

'l.t~.t.~'q~.1~ ft. hertzqt_ Q..;tu~$_ th~·;()~".;.;,ot.'" " :
, "

~~ Qt,1...t.:1on W c,,~. 11,.~t.,~tl:Ott) Slv.$'b.."l<1ts· :a'

. \



,j
'1

;1
..J

.i
"

i l

'. :u

tbe ft1"1QtJ$8~'lona.'* 'b~.a bJiveb$4$Jlotted in .~. 4;

t~~'~ai-taC);a 'lith th~.~ t.~t_'th.~~:rat.. "
wbtl~ t~". ,",o.rta1n'd:l$~t$" thfJ ~ll.:ttt1 ,

.~••~nt· be._:, th.:~."q _at'~.S;3, f4t4 '4 ,t~··goPi.

: ft~ et1~h _&1it'Q~e ltiltt'·l~,>' 'tl1~t 'o~t~n" 'd~()'tiY ~.,
, th~. ;Btra1M~, ;.~ th.at ,~ '~e 'P.~tt~t, ,,,,,·the;, ~(),d .. 't,'.:$ tht,

de~~ea) ;th~' de~lect1ona have b~~ 'd.tom1~~d by adoub:Le.

'l~t.sr&tl~et\lJ.&-I'~~ t~r, 'be~l._.,fh. m~a$~l '~,
tl~,etto_ .tiUld '1b., bt\) c.,P!d~~' det~.ct~Q# eurv~ baT$ be~)1'l

Pl~tt~dlnourv~,5t$.,ana 7,** 't~r '~.'U1~~dth ••h
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th.:~lvcJtedJ f)ontlJilu.usly ••laed,; .."d' stt.ch~We1~$d ·eo)....
-;,' '. . ",'-. ' ,

_~ O.·9~~ :o~,921:,,: ~4 ,()~~QO,~~P($t1v~1y;., ,

,~th..;.~e~~_ ·f.l$.St b.'c~'lu~d,~fi. 'hf>'~~

lQaust'a'ti$( ,in ·'t$nD.$·~t· thtl' rle14.~in."~".~$.· .•"the,._~~ ,

tel,t 'that :ts,. th.$ ·ett.c-tl:Ven.e~S ftt1()S~ ~~re!':@·it.~1f~~Ql.
"

ft~d.l~l!I$ (}ftho· ~I)..thod·.~t•.nQ'atlonottl~eol~$"tb.lJJ;.1
; . . ' , . ~ , ;:, - . ' ,',' '. ,

a~ .~lt\bl."":$tlhotle ~.. b._d$a~ t~,'th. $'tte~t:tv@Q$S

ottbe 't.h1'Q$ _thode reprele~~.a. .

, aeft1tlQ'ot, ~h(l),1 C01np~tetlb7 a~tltt,laeil$fQc~tat¢t.. . A .'

the ~.$~ 'S!tre$$~t~~, l~dt~; -g1Vc$'U ,i.nth(li.$$'t· ·CQ2umn

tl\i~'bl.:$ .12,~\. "'J.1le-£i$' .·va1u.i)$.~p~.$nt a.e~~ ()t~heaeQtl.'ree1'
" '" " ,

Yilth which n~lnf?'·. tor.uN.l~m~ be' ~$Gd 'tQp~.dlet th6i ~1'~age

§tr$$$$t .~.~ loait In ·th~$e :~()l~a;I;;.' Wb:a'ra1ue:~ t;fr tb.1;,$

tYra.ti:.ol!at.g~· frQm.e~'tQ'&l2~_t'1 ''the .~ve),~g~· fQ:raUva~,;\1.~$ ..1$. " ' ,

CO(" ....4Ii ~''l<.~'~"I:1'it __·'......e.A,Q9.te Y.t.~u$ .~~4.·W"U"



11~ J1UQ1ll1at"l, ;9f I *-'Jil1:t.!~ U.)' ibe 'lar_.t 1l11pp111S

ot plates .bow by thi\t _f.u$'ur~nt•• ft$: abollt Q~OOl1n.

n~ 'his"~ lUi,.. beon m.rE)~$ditt."n" lnoonpre.s.•lve

detQr.mtltlon tf1tbin~. &:18$' length OVGl" lfhleb them.ea$Qre­

mfnttf were taken. No...utJ1GSSee attX"1butable to el1:pplng

of pla~e$dew1op$d.

(2) S1tltqh..n141ae oau.o~d$hortenlnsot the metal .t;

aeo:ttout~ th. weld$ $lQ 'elongation' at theed€';es of the

cover pl&:tes ~ts$ct1on$ t't1dW.~ bQ,twe$1l ",e1d&- .' 1ft the .tltt.h....
weldee; col't.lnUlfJ.t the elra1nUnes; QPpeeea ttrstonthe MC­

tlon$ th't"cnghthe _ldS, btltnone eppoved1n the' lIel(}s.or 11.1

the 1tietlll 'te-z:ycJ,osc· to the., ltalaa~ In eGn,eral.t thQY' did not·

.appear between the ••1ds eJtO'ept In the ~& o-t thecol;umXls J

where thQU tGxma't1on appeent~lms ,brought abou.t by ln1t1s1

com~es$1.ve stre!J8e$ .ttup tn the cool1nso't tile sectjjQD

a.t't$r Nl1hlg~,.

(5) fh, p01nta: ottJ,.ret, appQ1l'UceCf $tmn lines

OQrresp.ond*c1 1:0 the po1nW· othl6hee. tnlt1eJ,.,$tress 4ue 'to

h&at1Xlgot the _'ta1so tar as the atre1Je 411e t¢ hM:t.lng

could be detEtmned.

(.4) ~e",v~e. m.Otltdua ote1ast1~1t:r d~tem1ned

hom· 'the 'Qoupcn t.sts •• '29.30tl,~OOO )"b.,p.l' fl:q~in. an(! th$.t

detoa1nod In, thG t$at$ ott.h-. columns __ 2S,,650j:OQ.O: lb.».%"

sq.1n.Th$ J,llo.6:Q,lttG o:S.d:tl.\cQIi1Pu~1ng sueQ ttomst:rain 8$

29;OOO,.OO:O.lb.. pe~.q .. ln..•



(SlIt! all ~omparablecalle$~ the&Jtle~~.(!>1l$."
'. " " i ' ~

P ..._st~Q#',.~htQOl1~l.~~ty.•elQ~a ~O~~S~ ·~.~t .~
• ,". • .' , ., .",' " • ".:' I .', ".'. ";,

l1ttlla a1stln:otlo~ as to .tl"t.1_ between the rtYeted. ad

theet'it~h~.14'def>.~_~'~,'·~~;_~a1' th$ .snltU;<1~ 91!ih•. ' .
, ., '. • .. ,.... • I :. • , ' '. ~. •• • ~ ,

4$f.:l&c·tt($.OO~~4eU·~ th$".~ltUd.()t the J.nltlal .~
, "." r .. ':' ', ... ,~ r". ,", ;" ,', \ . ~ ~ ". ':;' ';.1, .. ," ", " ,:. . : ~.: .

p~ '.~ ,s'_igb_.$..nq",••~" ,<)8J;,1t)lle .1~ :o-t :~

Und .~ _te~et1a. the .41ttereuc•• tn 4.,fl~e~t~~e'~t . .'
. . ,; , ,: " .. '. - - . ~ ..-. .....-:" , . ': '. . . \", .. .', ,",', : . ' .. '., . ~ . , .. , (, ..

ler~., . ~.~tf>.~ oenf)1ua10:t!$ ,$$ .to ·4.t1.o'~~ 'i$o\l1.d be ·tt,e4. . . -. ' . . .... ._. ',. - . .. .'.. '.-'- ",. . " ..',: . ~'. '. ,"<,-,,' .. '. , . .
~. , .

un .xneol~Si -',Dai "he'9'edtQ ,s,lt•••,s.; .4
,," ' .. ' • ',. "."" '. ·pC.' _

t~r.t~~tbe b.entiinS'~eI)_~ _;-••bo~:~,.q~le.t:t~p~ .
" • '., • .. ~, .~ • ':.' • -. i'" ".;, • • ' . ,

m1WU:~, :,~bt'.()$., Xb: I,~\, (;)tbf)~' ,oo~~~he 1»$1t~Ollot

J1.~:'~~~~;:~,.~~,~,' 'b~~~_t9.»~; ~~'adl~;.· Q4 b(j1)t~ No:';'''' .

t_ $1'1 ~~\: \~:t$ 'It,la~~a_f,''' _:r~~d ,.«~'~e:"ot. ~'1~~$I'.
rlV~'.,tl, ,~ W.l4.:f)t.lcolUJmle·()"~ ''th~::' ~'h.)."' .,.~,' .ta.Jr .~ ·he.a... ". . "., .

~.:r,.n(U._ .__ents t$oo.n.te~~di~ait~~. ~ntlnUO\l$1.i
,.' . ' ".,,",. '. '., fht:lhfhe ot-Iter$'" . , . ..',

.~J.d,.a,.l~••••4 $Q:, G.fL~"$Ub,Jef)' ~~,' ,~$.',~d .¥.leq:.ec>:t'••
. . ". ,., . .. ," .

. (:'1) lti, ,Gplw.otlt$ 1~.in!tt~4etlMt1ontC()1~;l~
. .. '.' ..-.'. ".", ." -, ", .

~cb .$ ~qn1;tnl;lQU$~¥~d.dJe~r~a.41'l~glft~.~a~~r~~ .
. "', - ." '.. '. '""".' .", " . '. ' "

lQad thEU.1:j;tseoun:t$J1Jart.ooJJ1.mlt 1J&.~\aeb~~~$,ln

th1.$ 'oo~~i~,.lltt'.d. ,.~"th$'»'0_etCi)tth$ lc)8~$ 1il~:~tbe .~:

n.-otto.n&.,lst1ve. to~b$ ,11'.ot ...¢t~on,~d fairlY l'iell
. ',' ' '.

t1"f>t~eQfJ~.ut~ ~ ~h$ b~J,tt\t~.~1'1t$a1,,~,agr~$i ~' ",

-.11 1ri.th.he me_._d 'detl$etlQlh~.
, , .• -.,' • . ' I ., ~. ..• ,. .'



& ~ 'S.

'i..,
,.'
q

(11),) Ja.tl1~ •• ~~.t.s..!!\tJ;.le.Q$$i;tbQ Plf~~~r.¢f#·('.t IP--
. .. .

lt1~,$.t~$e$o't (tQJ,181t1t~bl&~$.tl4<l.*· "1.··tW '~'l),. ~Qol1.,. ',\ ":",

.t~;t.tQ.tng.•, .~. .,!t01)$.b1f.·.$~rt' '~~~q'$.3..$Q:, ·tk~ ,.~

J.~ad$e'a~i.tld. .d1.<ino~ t~.fP~· tabe. 'a}.~0#.$~~.intlu.e~o_i

therebY'. .

(1~) .~f)' .$'t;~.$tl.tmaxl.~ ·1()~4~ve~lfl1'X>l1t·15~
. . .' .

·great$r tll$ll.f;he~r~:r'$$cQ1BputEl.ii: by:rmnktn~,.·.t~~fi·

~2 .
~.'. .' .1:,L.. ·.· ..
.. 'ii'-" '.
·!5.~O ra



· .
12. . '.ACkfio.ll~~.~t!... iJalAt1i.nvG$tlsa.tt.on ·Wf1lS ~Qt1e

In t:htr,rJi1;z ~t~a,.~ ~b;ql."at~not !£~~~ ·~l:v~:-sl$~.o

De fi1tEitl'$ ;.lsh t-¢?$~ thQ ·tQlltrf1.t~g.~.<!>f ' thee .I»Pm.~..'
.'. . , ' ,

m$nt ·~to,~v"lEngtJ1Q$~ing;: .riQf~$$o:.r R~J,~ fOSS: f~)lb.~1p ...
" . . . 1'. . .

tu1,S~t;U3tl(}lJ.$J,· 'Prot~$Or .C'~ 'Il... ,JeUS$n"ftt/!: q~-nl_ out

the t&$t of tbe "$hfJrt iio~_d.ts.o\ts~$d in $ecttouS~~&n~

tQJi' ft1rnlahlD8 ·Jnt.ql~$tat~on$ 01tn1$:,. ··~""d··<>tb.e~~t$
l' . • .~.

ot the~llv~s,tl~tlQn·;$ll~_.,R~.I... ~r~~~ ·~9~va:J,;U.b'~El
,~ ,~ F • , •~. ' , ,.'

U'SlfitElJiC,e; ',$J1 th~~ni$~1ne_1l4'lYotl,¢lng ~~.Of ~tib.~ a~:~4~··: ..'.



II; :t·I,IOlI"JU_J-.~ .. ",; ~...""'.- -.'._".

A· .'.. t6... ~~", ~'""-'....-'" ·t"'~·'""~"U" ·,t· '. "'··4~..._,
.
•,"", ,". ,e,.,," ", ,.' ··",·"O,i .. :ili't, 'iI."'~,,,', .",' ".P"O ,',' .,', e~""L"

r..·.~_ ,~..~~~]l ~flt&_., "«InI. '~

~~ .!~...- .lte~~"· •• fi'AA~tfi· ~"'""'~D"', t.t '!~.4 .,.. .""A,,, ..$I :.irf~',., '<l!"~ ~. ~~. ¥ ,~,~ ."" ,"~1\l~'" ~ ~...

\Plh~,"'-,", '. "Qt--.iJi....... mA_.".· • • It ,~)\('t6 .. , '~.•lba~ii!lI""~ t.
u~, ".",.'!!i!""~' ~~'. "". '. '."".'. j4Il."'I;!'~.

~t,*~"~.l\l.t ~•••• ".'.,DtJ#)
a" ~Sqlf.'*~".l$~ ,~4\t'~.t.l',

'0 ,M '~ot _.tJ.~n. :«1 •• '~~l~ 'b_~ll.P.'

.tt" ~~f:)t1:1~~U ,,~~._~,i";f ·tn. _-.• .~,
, \

~~ ,01 ~.~.: _.:ta'1"~(Jf ••:4~»'1.,(;,t
,,. ,It;tJQ8!!, CM"'''~·.. 'k6t"~_wi:, 0« ...'
~._. \~ _,t.w_I~*Mtt~·~ft·'ho.
t••• ,o" .l~~~ _,~. nu••__ • ~.l', .~

," ."••" ...... ,,' .·"".4lr1Tl4i""'bMu ,.'~.... ""'" :-i',"". iMioA '. "ht~~""' >(,~~.~,~. ,',,",;,,' ,t~~.'_~.~ ~':w~~,

Ot' ".. ........i§..,'.' .. '·.·•• ",<·'9,~...

~. ,~ tou.,. ue_a, '~". tl.,·~tt.t4Q~ '. 't\tltt~

~.!fl!,t_.(1t~·~~'d.tc.l."f~ _" 'tll" '4ft, .
6-....J.tft '\Ii!1hiiJilo ' ,. -"".... . ..flJ . ..•.. • . .m' ....,. iIl.~.. ....,. ,,~
;~~ ~lJW· ~~'o~ .~. ' $ ..~.~ ....I..~,. w'.! ~~ ;
t-• • vii',. _ '-14$,. Waf ••fI' s~.lfa_,,.~,••_'ll.~
or ~~.t_>l :tIM'. is .~h' 'tllfJ. tfJi. '$I!Ii~tt tr-...., ·'.W, ., .. ' ~. " ,Q. _y~ .' ~ f).. ...

« the.' ,<JQlm.itt.. . '. .. " . '.



~J18 ·,t ... ~U"b -"'•• 1$ • lal••' ••
• tb$Ih$,uutl,a;' __••••h:tb.,n~_~~,...., ..
1IH-ll!ii'..j(,........~_Jilt!~.1!!D1I iJw ~'h,;''',~:e ,_..~; O:6"!tok~.;m tin .............,~.~~-. '.~~~ ·."';~~f~' --~, :~"'_"' .¥~~ "",~, ~~',~Q,,;.,-"',. ~.~~

..........'.t,...... '1~~' ..& ....... ~....... JlII~.u..:~Ai_~ '''u ltJilf_"""""'·"''''··lt.e-ft;.,.
YI~" ~ .~# ~:W!!l!'.~ ...;....~."u. ~ .. - 1iIIt~~~ """...~ III

~...'!'I~~"".. ,... :;
_ :.: , •. : ..'.;.." .• .f

I :.: '~,:. ."" '. " .' to". "_ '. : '-., , _ ... ,,'

the ·ft.~._to ••~.,_~"I.Ja~~' -~tt.~

~b:. ·(.J~t¢~ '1.,~ lb~ p-tr ."~jn+i·~ .:Q.t. _-t4t· '.
fa_._ ."t).e .,.pk_$~,' _,:•• ~I"\ ~~t~)tl't41~

:3'~·lD.·.'.$ ...t_, •.D''--,.' ;Wfh.t,..~ ~\1tq1

.-.··..l~ ." .. atl 1~'h••~... ,._t~ l$.~fta, 1t:i,.:t~

•. th- ft'b ;~:;, ~~ 0'.» B~.ftt".,1j'; At 43.U••f _._ {ff'
: ' .

lb. {~t." aa,OtJ:I' l~· ".' .,.b,1 .' ~t~•••11.:, ~ . I'

"'.~' :plat. '~.~I.$•...'~e .~,,~_•..-.,
'•• '.I.i ,t.l~ ..._ .-'1 ., ." ,I.$~~t~_.(pk.'

·S) i.e .. ,..,t•• ,.· :h"i. $0" .t'."'•• »l.~ .~

,6"". 14'J); ','CI. MiA ti'~_ ·t'·.;·· " >Jtiia;~ 't .., it4~ " ···a·
~.. '·,O·~c~:~\f~~I;_ •. ~. ~Q•• illi~~~~.~~

~ ..... $••" ... '.t ·tho .~ .1 .....',•.,

",\. ,tt 1._ -..'a,_ ~_+ ,...'11-.- *),~·.ofJ.I.•~ .
__·n..,~ tlua fl•••l".'. t•. tM_I~'«'~fJ.t •
»S*-•.. ~.tU...1l ,eta,.. ~bt. _M<ldW._~ ·itt••

tub.:'""., 'b.eatl~a.dk't '" ·Itl,.~ al<t»a 'the .~.
t.

fit tlWl t!$i,$.1t~t,A' .-.•••" '.:ii:* l'.I.~
.t,.......#,,~ 81ih· .~lh"'- ,'-~ .; ..... l '...............1io..fi.f!i'!.l'!li4't.""......~tll 'lMl'll!li> ...........
~'~7-~.·~ .',.~ J~ 8""'iir.n.,, .~~'~ ~~. ~ ~~<' ~~ ,

. ·1



i. Ph".~.~.", i8"~, i~.' "~!'_$ .~_'_th

.f .o~... (a.. ft4.-1..·....~. lln8$ ...._~~. . " .' ' .

·~t_ ·Ib." ~..~t•.t·f/4 ,both~* ott ·tbw. ft••
. . ;

t••~~U1U.-a'." "PM gat --"'.'.\t a~....... ........M.. ..(:. ..' .•. ~_ 'll4'_ ' .' ". JR. . '. """....'t ". ."f""'. ,,~~~'1.... ~l>~~:uvj..,.I'~ .~_ .~,r,.l.I&' .~ M ••~~»~w~~lf

ttl.lba. t_,_ ,~••, at ,""'_1: .to.,., -.,,"
.~.....i..,*:'ll'lrA .~....... 1i.:;~ ,a"''''''4'..,_....~... .~..~~ ,.,h""'.ltlti'ftflt ..tt....,..iilii.oil._
illIi~~JP~'V;[~ •.~'W ~. 'w.li\'ll" ~lIt. ~~ ..!W.•...~ "'lli'~~~.~~/y~

.'

_."'~_••:.•~I :tJt 'k. ,-.:.:.d.__.t~ ·\lu":-. '" , .'",. . . .

................. " ".&. . ;,i>'k. 1·lta" • AiIi'io ,A .. ".
~•. e.t'~.lf'~,:..~»e.,,~ .~,' .~. :.~~.:dI'~'rii4i~••4~1'AA'~ .~

t.~'at~ ••,.' .., :~t Ut~f4.~_. __M

t1~;~ ~~.•t.tl~, '-"~•••~.~.t. ",- . '., . '-.' ", . .

.:; I.jntt •• '41~ .'-'. to:__1_\ .~ :call;~.~

.!~jI,:ft.~~.tI:h$'l_.... ~A_~""",'i"!l>"_, ~'~, ~..".o~ ..... '~~a;' ....~.l¥'.s;oWi,
WI·-.~~; '~ ',. __ "", t.,._ ~l._." \~.~ -~~ ~~'t,J~ ~~~~~~. ,;~-.~~ ~'~l~:,~~~Q'

••1~~.

~.m$t 'l~ll ,J;u.. •.p~••'6 ,~.•tlM,,_O

D.·· I.JJ~~11It*D~, JO" .\~'a~l(m~.... '.,
~ .ut~llt;t,. ,,,'tlt$ ,e•• ~.J-,.t,~-I), 1;t11''':

~n: a. ~,~ ...ti. o~· ... :blll- ~. ot.l",:Pl"~llt A'
r' " .

t •.~~t~,1~: ,'a ~. A~ 0" .,•.
~•.~~t_~~, :D(JItr b••_'.' ••.tQt.... ~.."..
.... ,.,..tmb.'h. B:~_;.li.,~
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:tl~; b_t ••:•. _ •.~••• ftlL4l ." ~.d~•••
o • • •
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___.~~~ •• 'bOt·.· ft' tn. ··"-.is' 'l-.itM4
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" '. - .
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~< .. , .•, .. '.. . '.• ..., ~~ ~.~.U":i~Vi

•••,... __, _~db tit ~u..*..._."
, ., " '" .

'AS. '.i;~..., ,B....~it'~;_ftt:.-l:" •• ~~.i."~_.. ~_'t1 ••""MlIlllIi,
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LtthelnaXlmnm lo~aof51C!J000 .lb. (a.ppro~1ontGJ.y
';' '

'3&.000 lb. per sq•.In. ) 'th$:re""hor1sonte1 etrainl1nea.
. ," .

1n "the_bot th. coltnll.nslmtla%' to. toop In C01W11t1 4, bu'. '

1n this C.~U.l. :they occ~;d only «t, 'ttl. top and bottOll 'ad

at mld:toohetght Of thec.,olumn onb~tbtb;e Laa' e.n.4 '~1t$t s1tl"
. ",,' . ,

(Fig", M) .1b.r••• 'bu4k11qOf on.to".~plft:t~61 ..14-

b.l~" oath••ou~b.ut v~~rf~ j' ·It,)}.~ ..:b,."n ~f~,::.",th."":, ',:,' ""
begtu:.tng ot' the t ••t.. bJitore~ '3,.01.4: ••: $J)pl1e4, that'

th(l).l$ wa. II ctl1ghtoVl1q ,c>:t the pta~ -.t t~ b~*t_.btu-,
I

ins at thest)\tth.JtcO!'n.~ot the oolumtt. ,i' il!b.... •• D.oth1ag

tCi ted,leate- that-this •• afteehit 'th0 behQ.V1orot theoolumn.

The fi1'"$'t atratn 11nes appearea' at a loa,tl ct' 138.000

lb., (approx1me.t.ely 5,.OOC lb. lJ$r eq.1n.) 1"%1 the t01'm of three

SIllt\ll 11.110$ on th••steq$ tit plate 0 ('the north plate).

'.f,.lles$ b~ ~& l1otteeabJ.$at 230)000 lb. (approx1:mate17

$} "GOO lb.p$raq.ln. ) and a f ... <:raob ~pp-tted on ~ W••t

edges of,both o-o",e1" pJ.a:t.$"t/~t 3&S,,(WO lb~(e.ppl~x1mat$.11

, 15,000 <l.b~ ;pe.r 4q.1n,) thcQ ltnG;$; .'.rt8d 'tQ to'Jlm on "'1'1" 'Q~a
o,t tlt$ pl..'Coa fbocth 1nsld$· an'out.lde ,'(\,," )SU$''fj QPP'o$l_

t11.& _14,. 1bu#$ l1M."~41$t.lut !l\$ more lQa4 .~a

appllf)d(Plg..5) 11 -
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