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,-,lea ct . tistt.Ued watfl'I:. 
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ho,utston Le.b~~totW',, Mr. I~ I,,, f~nefi of tlle: Pl.a~ ~atllies 

leeu.tcei ~q.. •' M;r .. Willt• tnlt:th st the ?nst~e.nt S.hoih 

l'nli!> ~tt• Jowell eni Mlbui ~1ie tube:ri an thank~d tor the 
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Ji•lll ~d~~~t'.:lal. :pr,e~ell!~~ bivol.'*11$ h~at t~ttllsfe)(" tl~t:\!ugb ·~· lil'a;uid 

nte.d'.~;u.tll.. W'ltese $e.tl1e 1a1oeesee.s ~~e \li'1Witl.l,y sub,1eet.1;1tl to .~ v!'b:r\111.tio~l 

endrtr.im~~t O,\)t~ to th~ )l?N&en¢!e ~, p~l?,a it ~~re$SQ~$, ew •. A l)l"®t~Ulil.• 

tn~et:l.J¢i.iQ;t\, 'Wh11~ ~t~~xd.ll$ val.ues. t1>f th~ tb~l Q;~nftuot:tvttr ot 

11:;u.tls qdet' stat!~ eJ.11ndttioti$ , note(i .8,.. ~l~ttcan:t ~p~u.re :t;r"ta 

$i'lat:1t wl.ues. o¢cvreia w:n~ the test ~~~a:t.M W.$ iubJeeteli!. to sma.l:t 

viPts.t.tor.u=.t'* Mwh W4')~k ;fa~$· b~~ to~, incv~.st:lieit!ti,g the etteet ff;f vtb:,a ... 

titm ·vi,~ th~ e:onve~t.!on beat \~Q.n~ter o.oett!.Q';te»t· t.\$ it :relates to 

t~e Jf$t-hat!o~.s Qt the· bol.tn&il.nr l~e:ll'~ lo"¥1ever~ it ~lJ1pe~s the.t 

littl.(! e~ ~~ q,oaside.tr$.'e.iffl'i has 'be~l\ ~i:vtn to the ~ppa.:root int.1uen<!le ot 

vl'b~a.ti~ •1:t tl\i;i.l th~mal eo~4tte:t11t!:ty ~, :U.qui.dth I~ v:tew ·of t'.h:ts ~ 

~ bute et,4' <>t this phenem~n~ ®' the a.seQoiG.ted t!leeh~llsm ts .n~e4e8.t 

~ ~~· mte.su:rea v~~,s of the-m~ contb,~etivtt;y- .@'I ~'ate'~~ :tt 1$ ~s¢i 

Qt ~~tftge(i! tll «~t•m:t~. the :mtluen.ee {)f 1~ie;weneteni:: pal."a.fllet~f."~ 

•' ttte !'ltqni11ua~ ~t . t:rdtlue#(,e ,$Sc thef Eii~ e.Uowea to vi't'ff .ind~cen,... 

ient.!t;r;; tt is, $1st, (}f :l.ffl:pwt~te te tnve,stige;te the ~~l":t?.ini$,J. tbat 

Ji*t,itte~n t-:t!!! phf'Jtt~~~ $f¥$. to tete,ttd.ne tt th~ irheit¢l~,i~ iu ~etu~:u.r 
tfl,&lbl:eit a.$! t'(ll~:trte:t .,. .. ~. ,~ey;i.Q'l.\"S l)lve$tigator •. 



!hi& tn"ft!.se:tlon W$ qe$4Uctf.'J4 uslng ·~. :tbemoe~Jil4~t1omttrie 

-~~· With $, 1u:n:'£JiOJttal film Of: C'ireula:r 0:r'OSit see'timl.~ . ftt, 
~:,.,tll& ta ,~ *1!.U~. to n-~ lorizontal film, 1~3tat~ 

t9puatu• · :r. 11.euWfiq;. -111e1ai oe th~~ contittet1v1:li7 ot l£1luidai; 

· ·~ :#l:S. t\tt'.tmka ~•ul4 be ~l:':ied ft-G!!l o.a.oo !.nen• ti) 0~600 uen~e 

:Ln tuJl'li .. ,$ ftft o.:UJc inche1s.. fte tre~o, •1;1 ~ied t,911 ri-soo 
1,cl$S .~ ~-,,. Ut!tls tlie J~U~c in-ieme~tiu o, ,.it 8,0;,. lO~o, 

:ie.o., 1.i. .• o, 16.011 l.S .. o,., :20. 40) 60, .. to, .10Q,. ice* ~ soo 0~1.•s fE!i.' 

8GfK1n4 to't: •cdl ln,cr~, f>f film th-it,betif. fbe 11q'd.4 b~t ~~ra-.... 

'lW&. waa ~14 ti>ns\aat e.t, 9:3°¥ it $Ad tbs liqutd s•Jlt!:t 'WU hes.tel dowa,..

·~ - tr"1~ · t:.onv.~iV,$ · t'lw. ~ -.1it•~ r,t th$ rtb~att.88 

utt• v.u· m.,u~,ea wtth eaclt tt•t'tiWtt.tr k :aln~lll an aieeler&tioll 

d 1.0 c (.H mu,)~ 

&i a «'*s•qttertc~ 1/)t.tht~ 'zt,~~~is-.j tbe •asvet VGJ.•s ot 

th~ e.<>a~tt<Vity. W:8 t~ t• !~Nfl.fift frCD five ~~&tJ.t ·t:tt elev,@ 

,e,e.•li,, 1-. tbe ~"'~• ~·o1 ,., t~ 14,0 ~cl.es ·pett $ec~ii, !he 

· &eq~ at m~ ·:iteef•atl was 1,-, .. .,4 tc> ''be ·tl · fWl.et:b;:;:ri i>t til:m. 

ttd..ca'e1ffl.. 

A .is.:<t:--.twtt eeanb -~I· Wlde ,. •. tb. thema.1 llOllduot1vitf o.t 

1111'~ • 4.eteftd.ae ,_ metbmls ud t~ ·1aeuum, tbe th~ eon<.bte~ 

t .t .. d,.11.,. .# .,.,..t ... ~at.A . 11,;.._ · .. .._ . ., .... B/ ... ··te· 4 ·.:•"'b .··~d . d ,,..v,1,;,;'1f fl~. ~,'w.i~fil, l,j!Qe oom~e:~'V~ .. ctcvat .. · .s tt1. s~ f.11. ·. . •. s, au . 

~nee:~ r.,t 'Jlbr-.ti•e on th~ ewdueti!v!ty,. The 11t~atve was. 

e.v~4 't~• ~ 1961' of 



9lle ~ we.t1 4'.vtltid !nto tm~ pat"ttil P~t m'l'E!i ~a a ~,lla

. 'l!.011. 0:t· the tne'bhols ani $ifll0$~1.l$' ttiirei to mea.~e tl~ c~uc-tivltf 

et U\tt!U • hl"t t,r,o. ''q.$ a O~i!t?t~ ,cit data on. th~~ C<)M.UCtlvit1 

· ·of ~I'd• .,, ~1tVl.Q\i$ · $ti"~f~t~flf1t aiaee: 1900, t;) ~ia; ui 1$~8 a 

e~h• 'Wltli.tata cierl~·DG\U.tMa. st~* ~t·ti_.• nt a ,_.!'Y 
·· ot ~-It on ~hiS! ·&fte,t. o'f vil>:r~OJts '~ the the~~. eontuc.tivtt1 f>t 

·. ~£•&. ~·· ~$t'll~l*'·~esti•t$~s, $s 17fe~;,t$d bf *li'lon (1)· h~ve 

~ -4~· W 11~-~\) (!·),,, Sitl:ltb. ts)~ ll!~ (ij:), en4 B$ettf;l). i,) .... 
· ~ t~ .. p1e't ~t1 ,e:~s,: tive ~ie s~s Qf 1$,N;l~t• ~ be• 

U$1; •. t~v~st:taatus,.; 'the: tbltt'' htU"'ltemtfll tllta, the W~k lao,»t:•ta.1 

· ~r,. '-'" ·•ell .. ._e,~~ ,_.:,;u~«er·;,· ·tbe··.1~e· Ua111et~ · fql.U4~·11 ·ad· 

thtt·~ .. ··ftlffi, ~t~. ·~· i$.tl¢$,. 

· .. h'tt~ (I&) '\\\ti~ .#Jli eilWr'.11 tub~: ·.:L ... G mm ··.bl ·l$ttsth· w ~htcb tt.. o. .. 1 • · 

Alf-"""• .... ., ..... .i..t ..... .-. --~ . ..,.;;!. ...... .,..;,.. ....... ~.,.be.., :.;;.'t.n.~iii· the .....,,~ .... · Heat •-ma · 1;1.1n .... 1:.t""'\J1. ,,..._..'i!'.!jimil~ ,_"'~- '.V\\'4'M"'l1' ""'""""' .i,.w''IP·'il<v. .. q. ,r;;,.i.-"'l'l!', .. -.;1.~.. . .. - '"""" $."'li!i"~;.i;. . ..,,!ii< 

·-.. • ·Q•~~ ~~e~t ·. $J) th~ ·~fb· •4 1he· wt~e · tempe:n:t~ ~ cmt1;.. 

m111<.-1& ~- ""~ .~,~ ..... .Laid.·. :.....o·'.'>. """"' ·,.-,.,.!II,, ... ~ .... &.,· ~..;. ""'"""'"" .• ,,,. ... _ ......... ~~ . .:..ii,'i;v,' ·-.·,., ~ ........ "'41 ,v""'"'~ 4,ii,- '-P111 '!!iil!~,,.,.1;1>~:;r.Q~ . .,,. . ...,.S.L•-Nw11 :waQ ;u.,."'11~ A',·£,.._"'~"'"' ,...,...,·11<w<>0;i.\\l, 

·· ~ ·~ v~ ,~ ·tb ~·~ vbtett is -.,e« 11'$~ii;,Q1y· .~ ~ -Qi,i, 

3 

.. eta.ttfiJ~ C'tJI.\\Nl1t4 bath. iuttW.~so~· fTJ us-~ $J.$!3.R t:1~vtee·wM@h . 
. . ·;·;'. 

~~ • 1.0· ~ pp~ tu\ti .a • 't(.ot.la Y4m tti~ttn ,r.t.re~ · SW~ll 

. ~ ·~. (t), 'U:t».4 t\. wAte ·. str•i)o'l\e:4. V~rii<l~'Y l~ ~ · ~~. 4U;i;eter . . . 

.lbi'ft~' f:.Ori1*bttl';t ~e' a~,tQ·,de)$lfJ:I tiit• thw· ~~!en\. 

-a:~ ...... ; .. :... •. · . ..., ... A.n,;.,.,., 1t-.:::,..,i..· :r,.,;..;, ;,,,~, .i .... ~-i~•-. · .,.~...;..-;·.,.~ l'~)·. ~,~~.;a ~.~··. l"';t:.,;._it'.'~1'.· ~·,...wg-"'"'' "'• -~'" ~ ....... ~-~ ,;,,.t.: ~'*"" , .. ,.....,..,., "'""'""_"'_ \V -""'" ........ "'~.,.~~.,. 

the e•e ;m,lb~, W«t!~~t · '{lO) w,•i ~ ~utltli' tl.lbe $ l1ffll • .tU.-.ete~ 



'Gi@ OOt.ti.~i $ -l.4 W"- O.Of ffllll ill. ~~tut,· V® d$t' hld ·~ 

Y• ~- 0.l) 9.$!ed ~ eWl:ar ·~ with a. 0.3 • ~~ ~tel' 

84 t~~ $l~ a a tJ.•• -,tl1ffl.7~ 

·~ ·~ t.a.Dt (12) uet *- ajt)~t~ d$d.~ei to -~ a tb~ 

•t.ro~ ft~ ~· 111u,,. 1.07 • tbfak vtth ~-~, .heat~.. 1~•1 

(·f) u~ ~. etmtlu, tt.•vtn eJtee,-t t~ ~t:~ ·~tt, -- ·•~4 :tn 

• l • tltm or 11-411····. 1-te• et .at (U) u,t1i rri ••~ ~~~• 

•~' $, -Qk .. t;Ua ~~lA .ttot4 o.as to, S. ~~s •• ~. :th~ 

~- '4t:te4 ~ ~e . .a; ~~ ••itts~ ~l"~turet wte 
ii) ··· · · tt, ibt.. "'"-- .· ·· ··.'It .... · .t·..-- 4 .J.W • .t,· tit'"' Jo . .i,.t,., 1"'-•·.t:.,a · <.1 · 
. •~ . ·.,.(! ~1!11,W.,.~• ~• . •11,,.l'~~. ""I# ~n ~1' •,li<'i1-Q. - ... e • .. ,.A- (. llcJl\ . al!il...i4',i,.L ,l.,c:\. .,-.Jtt 'lil, .. _,.~"iil ·~ ("6) ·· :-,..A "°·· ...,,a;.~. m,ril: . .t""i,;,,· IWY• .. •~ , . .t.l· :ft ~·y,1,1 \4'V.lt, ~ .U~·~4'<li .,ii,;. Uii'J~ 'l!ll' fffJl•il4f'!.I' ,,..., ... ~. · 

-i~d •·*'• ~~t••· O,!TS :hmh~a iu at._• :whtch Uif: ·e~unte!l 

"1 a lffl 1k,ui:4 ·~ a.,016 I.ft~• t:Molf. .iifflA 1..,1, .tuthes 1-t: • 
. .....,;;,'(,,; . . .. .. . }t .... , .. .,,.;Ii: .. ·.....t•b ""....._. ....... ,i!!i,,.,...... .. . ;;;....t:'!t ...._ .., , .. a~ o ..... .,. ff.Iii~ • ~~..-i;,.4,ili.'WEll" :,...;~,,. .• 

it!A"'-.t.... --a ~--i!.1r--~ (.'~4'·): . '""'""""'"' .a.lii..;. .. .,....-,,.'t ..._ .. fii;,t' Ii.,.. it>·-ri'~'l'rt~ ,....,. ......... 
~·;l_t~· ·~"* ~~;fj~,,.,, ........ '~· "~ ~~:"' ~~·~ ~".;Ji~..-,,· ''ff~~" 

• tut ·~ so • ,ff. 120 • 2t o., ... a. ,. Haa.:OJJ (l) G1• 'US.ed th&. 

·~ ~ -~ ·~- ·~. • ·r•a.trifflJ' l®g tt.$'h •~1:u 
.. ~it~1'. __.,,i,_A f lif,('i. b!"..._'6.,...., .t.1>..i:"411., .~ •. ~,~ ,t.,.,,.'ll.,.,..i!J d'*""-nta•, "'·""dl ~ f.n~'a...""$ 
l'IB~ """'""-·-""'~ '1'4 ~-. ~Ai,liA',,,i;;;AJ· V~.,P.J' . . ';;iil 4'U~w .. ,/!\_.,,.,,, - _.., ill' .. ~ 

i-., ·ae ·~. ~.Ulc -~.-, ~ n.· 1~ta v~:e to 11~uee 

t1le th•~ ·..a. effetftlh· 

· s.-.Mtt ~ st~:. U.1) ~,ea • .Jphslcd. st~ $t~te •~t~.i 

• thit ~'- tiw tHt *fl• l$' belt betwen ·t~f4l~tr-tf) ~ 
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FIGURE 3- TEST APPARATUS ASSEMBLED 
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L- - .J c I ·. IT /C SWITCH 

RESISTANCE 
{LEAD WIRE) I lpos No. 16 

~ 

AMPERES VS. RESISTANCE CALIBRATION 

COMPONENT 
1.0 AMP. ·2.0 AMP. ·a.o AMP. ACCURACY 

VOLTAGE DIVIDER 
1004.7:1. 1003.1:1 999.985:1 to.01% 

(RATIO) 

PRECISION SHUNT 
0.010021 

RESISTANCE (OHMS) 
0.010021 0.010028 ±0.000010 

LEAD WIRE 
±0.000010 

RESISTANCE (OHMS) 0.010090 0.010102 0.010090 

FIGURE 13- SCHEMATIC FOR MEASUREMENT OF 

HEAT SUPPLIED (QIN) 
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FIGURE 14- INSTRUMENTATION INSIDE SCREEN ROOM ~ 



FIGURE 15- INSTRUMENTATION 
OUTSIDE SCREEN ROOM 
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CONDUCTION 
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RADIATION THRU LIQUID LAYER 
0 10 

Q4 

CONDUCTION THRU 
CENTERING COLLAR 

Q CONDUCTION THRU AIR SPACE 
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Q CONDUCTION THRU 
~ l HOLD DOWN SCREWS 

Qin (HEAT APPLIED) 

RADIATION 
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~ 8 CONDUCTION 
1111111111111 

THRU WATER .,,,,,,,,, 

CONDUCTION THRU -.,. 
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FIGURE 16-. POSSIBLE MODES OF HEAT TRANSFER 
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QlO .. "" E~
~h~ ~ 
~~~~1'~ 
thrZOctitllt ·t.11.e 
lfi.g,'!li:d ~~.,, 
bet~e:n. fthe 
b;)ttQU!l t'lf the 
hea.t~11f .el.~--nt 
:ffflU the CGli 
Pl.:ate· 

Qu - ,~a.t 
~Ke~ 
t'.l:nro~,h the 
~1tl$tlte mzU:$ 
0:t tlt~ ~~t 
e~·l.w 
eoni\Wtl~ ht 

r£f%'<l···"""•.'.··.· -\,C:,t A.1:(2:J P~l.* 
itf'~ ,aur:f~e:es 

t:h11 l':.i.ea.t l~JS: The· t~~1pe1,,"l'l:t~~ 
:m t~e ~tL'i.u ~.m- tr~ inner 
db'eet.i~ ifjy •I1 (t:.tl i~ 
d~t.~~ed d.et~;tn~ ·~ 
f~om 'te!!p&r~ t:hf.;t~1,lie:~ 
twe ~M:t,ffl'J;t a;t, ,1ll;. reii.ius of 
. ln ·t,he ·ehaffl:b((!r 2'1,l.l'S :tuehf:s, ... 

t1o~(A.5F5t5l{e::t'~irf1~1~2 )~i-.(~1t,0}4 

-(:CP~l¥6t1)4 

,~ A ·. i»' t;he ~~ .~a. .o;f lot Flat!: 
:Fs6 1$ ihe ~~- ta.e:wr ... •te~· ·~ .. · · .···· .. · .. · 
a~.:'. e.·•. e.·.$·,· :~.; .... ~i.· .. · ...... ~ ... · .. • ..... ··.· .. d ,·e··.· .. ·.~.· ... ···.· .. i .. •.·.s······. ,t:,i1·e··· · ... em!· .. ·. ·.:.:s!··.iv···· it.•·.".·.· of w~ee~ t.o~:tO;; P1 . and P2 1,s, th.e . 
1t:ell~1iivity <tf'· ~~· ~ttr'~l!}.ees to .. 90,)!li "' 
ls~~ t?\~~$mSS!Vf~· o;t the liqutd~ .· 

~,ri;::;~t:i;.~~~sfj3YJ.fl-4)·{@ .. l'fl.4ltlfr~.) . 

·~ ~:o:i>P121215 

,Q11 .·;;; '(:-r~,) (a'lr~HTt~fm)lln(Ji' ol1;tl 

is the therml e-onduet!vitz, of 
too pl~i'e material,. vltich l,:i,t 0 .. 100, L 
ts ~~e le~. vi tb1;;. ~"St.£¢ ·cy;lmae~ 
e®uti1~ ·-the l:tq1ttl,d ~le and eq~~ 
ilCffiF,/.;r< '£ . ~\..li!/• 

;j::" 
~ 
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a~•tt. ftlt a0• a,~ _. ~ 
. . ··-

ltl.-· . ~~)<i!;.t- tlo'k• &it..~-ll ... ~,i,""""."'ll:~&·""111;. _..,,I/!/_.,, &J1;,.~,...: :ili.~.mi""'' '""'"""*•· "• '~~·~ I·~ -~~~j •• W.Q~., •. ~-~.q ~ M. ~~ AL~"ffll'A..:Q ~·~(-·,,, 

'~· '°~-· ·.m,a._g ____ ......,, __ ... _'! ..... , 
- . G'~-'il' ,...ll_ . . ·. . .... ·~ii> 

·•* ._ •tq ~- ~- ~d-tlq t>1~ -~ ~.,~ &t 

-·~ ... tw~,,-. 
"• ~ i• -. ~l•- -~·- to the -ttwt,'44 lnt~th 

t, ,. t•~ .~~·•tie m1ti~ -~-e• ffl•t 
,_, ~- ~,.,.., c --. U~4 at, tMJ: ~""'lt.;tquid f.idu~)ff'••,. 

~. w. mn~•tSAm. ~---\II -
• ~ ~,, •.• .U. ~- eomU:t.l•• ~ v-, "-'1.ttttttlt U 

tA'n -~,1111.e: - .... ,- ~le, ._ U the -mil $UP~~ -~· 

.. --.tellf --$\~ ~~. ~~-~ •d l&"e4 tkth ... fa$$ tff•w 

lwttlu rd tt. ~- • O.Offl), bt~- •• ~ ~.. At!al'ti~ 

"'tit~~ • d• "4· 1-~"4 -· • thin t~ fA .Ui~ •t•itlil 

~~-.,'-ts._,.,., _.,., •... r, •• 82.• ~ -~ t~ 

. ~-~ ~-~ '- .,r,ttd.••17 1-s.~ el thfi .,,~.,~.~ 1---
~ ............. .1 .. .it ..... ,:-~-· ....... ..it~ -~• ·-~ ............ ·~"" tM •.~~·-~ .. ~e "~l!l;'ll<. ~ - ~~·"''--~QJJ..._ •liWl~"iJI-. -"- ,..,,..ll!A!IUV il!iD . . Y·~<ll'""'V'l,Q; 

~~. -.. ftla ~ k -~ tlflf."'\4.t to ~G$pUsh ~ ~ 

~-... ~- ,...Ii.. .......... ·;..- .i.'i..~ ... ....,-., ..................... -~. "'"':"'1*11,• .... , ... ""'""· ..... -.~··"'!"'""" ~·~~q~v ·-.~ .·~ ·~~~·~w. ·v-PI"·~ ·~w• ,,..,~ ... ·Jjrr~ ~ ~ ·~~~~v~··~ 

--~tt ft~· fttt ·~'e ~ •·t OJ'OSS. -., ~ t ... -~.'4 ~""'. . . ·' .. ,t . ~-...·~·""'111fW •'. . .·. . . 9 . . . . . . . ~ ... 

~j, - --··~··I~ ~t n.. '~ ,. ~--... 
~-··~ ~~. ~--~ ~Id.Iii -hal~-- flfl· the ~!ell --

~ t1 ~.,.tat . .._ .r ~._.in~ .. U't~ ~h" 

·~· ~- h , ... ·ve ~· ·~ ,~i • it:Mtitte-.tl• • tiJ"~et 



•emf tttli the )iotenttonl;~ter. 

tl'~ll e1;~iMtion ,of' the b®:ie eqwittoxi te aet~Lt:ne tllenn.e.1 

tonti:uct.tvltt" ffl'l/ll'.l,el:r 

··,!;!. ~etnflirable :re~lst~c.e t~ ¢a;n l,e 1dellt.;tf!.ed... Filt~m. a:n ana.lat,<:>~$ 

el.~ttrtea.1 ~!~e1c11t , t:h~ r~f!ia\anee} term can l'>e VX'itten 

no •ill,.• AT/Q §;;: ta.l~A 

'a'hett•f!'fQ::it>e :i. tt lt\'YUld seem p~opet to detenri.ine the •~1irude of 

a, n$(~ li'e$!St1tne.~ ~ch •t e~.tst a:ue tiZl the yresenei:e -0t the 

to• taet1;1:t"''s m.el!lt5;(;itJ.td *lie~. '11h1e :t"e~idual Z"eststance: ,can ~ 

fete•J:n~ tw, me~rini the vt&1ue ~it heat fl.mt q(eoa) with ze:i-t:i 

$'1,-$.t!~~ ot th$ lbt l?lt&t~ t1.~i 0.01! Plate a'Wt:f'.e,r$t'$. Tb.le v4~e (;);f' 

r~at4u9!!. .1J7eij:tstan:ee w:lll lm \td(mt1:tted a\S R0 .. lt a stm.ila-?' eq'Ua:ti.on 

ls •~a to ~•;pres& If, ol" the tot~ ~'¢~1,t@ce, the eorl"eet vaJ;ue 

tJt ~. t?~ l>~ el¢l~~sa~.t .$.'$ 

·ll)i. A'X/(:a1,,.l\1}A 

fbe '!!f.fAlue. - l\, ;!;'~J;re$f::?n.'t$ :res!d.u:al :re~istatleea which •i~ 

(;lttr!i!~e.t.~ :t~• .!l'Je'V'ei"if3,l .m,~es.. 1'1.1~reto:re, R0 va.a Cb.ttem:J.:ne{i .a.-s .P.I, 

~i:\t~ ~t tt'H•1)eJi'lat'Wtia ~ ~~qa~nw., ot vlbira,tton .• 

A:tt~ t.he 1-ier:d.,tn Qf the test app~tua ~d the metfu\lclolegy ot 

~~tesrtiflg th~ iat8l •s e•ptetad., t'he wrtte:r· '\ffi;S;'J ~ivaite.d to 

iletell'mtilli the aeeu;r~ fJf the le.ta~ ~eref<ilr~,, a tnE$'the•ttca.l m~el 

tlmt ,;~Ult! ~br$;<!e both ti~ et•sl.gn elw.ra,rtl.erist i.cs a;nd tlle d,~ta. 



,,, 
,,; 

~--~ w11 eoa1au?~d.. Wbe ~thea:t!¢al. :model ~, speeit'ieal1y. 

br~t .ifttf>. 'be:b& to azuttte#: the tol;ktwi~ q'llestion r 

'lbe values of 11e.~su:re1a themaJ. cendu,ttvtt,r 
ftU hffEII .a tb"nt!e~1· e.oou,ao, vithi& ~t 
Umtts; e:r, re•iiatea •. Wha't wJ..ll be tt:te "•t-
m.m'.t '®-ne.i.a\fO ot 'b~e t~ l"~Sul~a.t 

Wl..tb tet'e~oe to ~•dt.,t D11 Mali. meaiirur4td ~et.<tr, wbich 

!Uiue~e$ tbe· •~tlen ot ~ ccmAuct:J."11tr. iiJ ;t;ten !n 

Col~ a, tbe o,mbol ued ~QU.t the· 't~ .is give~ in Oolumn.t, 

-4 'th$. ao~ '\dtb&Zl! wb!.-b the meu~~nt is lm~wn to exist is 

1lven. l• Col'Utl\n $.. in -.44$.;l.t•,, tll& met104 ot· ·meas~etlti o!' the 

•t~4~,t wb1ob t~ ••vmeni\ 'WM-~" le glverJ. tn 00'.lUt!m q 

•4 t.ke: st.~ or b&eta et 't.iibntto1 l$ t1veJi. tn Qfl)l•n ;.. ·~.

•1~i1• tw c~t£on d. ~l .~ the tt~ecetiq -seett(j~ is 

. . : 

~f.Yit.y e:t ~ 'bl-- 1ta.t~e$e 1t:e~ .$0'NY&; the valq$ ~t wlucb is 

~ te .... MC\Wa.t~ within !0~01. 4se .ts th~ arGS$ ,e.etiotta.l !i!ire(I. · 

of ••b •CNW~, !k• at_.,., m•~' t1 wt:tbiri ade~•t.er 

aetev.._. ot to.ooo, :t~at .4!'(1) 1\0i this eue :t:s !PG! ,mi#us lffft· 

.a e40b· a1r• $.C~:t~ wttb:ta to.o,,s~ a.s aete~!nea ,~ax-Uei." 'b7 the 

$bem~lfi ~t\llbn'tt•, . /AX(:t.) ts 'bb.*1 Unear te~ton between 

tke 't- Of the .ht Ple\$ aui the !to, !l.&t~ Gw.at-d ~ he.e M ~IHJO... 

otated ae~aoy d to j,-020 itlcbf.lt.. It the· liffe~e~-t:1al. .flt the eque, .... 

\!ea,. le t~n au« the ~All ot ~• eJ:te substttut~d tf>'r «Ase 

._.,.., 



. 4•··'b• 4•t~~¢.. Ia l!Jte ~•r • the en-0$' 1n ~ t~ugi,. t 11 c• 

. 'tWt ·Jotmi .. ~si,, t~ el'~"tcr· Q(ffl) •• be liet~nM bU ~q e. 

4iff~~t11J., ot the que;t!;.m 

•..• ·,~. ~ <~slrtstH' ·c~a~vmt)...:(~,,~HB1.ir•Yts1.r> ) .• : 

,e;ls~ q(L) !(~~> =·z<~i(~Y. :+ ~(tdQ8 )'... ..... • 11(*aQ11) , 

·th• .. 

· • · ,~(em)(!~(aottH' • Q~{td.Qtr4) + ijii(t«~)· 

a,'. value ot KL· is· giVffll 'b:, · · 

Kt • Q(CG!t) '&l,/A 41·(1) 

m ... w ....... .,. ,!i}<i·u,..,_~;1..t .. 'I .,..,,,..,, :.,;......;,....,,:,.~ . .r ... -... diit. """" ·""~...:..;,_.;e..,,.,.·,..,..;i.i· .. · 
l!i-1,~'·'!'i" ~.,i,;41..,,.,-...,.;!i't,4.._ """'4W. ,,;,,·l!~~~M • .,...,__L ""II' .;:;A~'ioltW!i'-1#~ ·vww.ue:.s 

, .tor -(COil.~~ f;A - ttat. 1tlfll$J• ~ va.tue ,~ th$ ii?'~ or wie .... ~n- ot·l\· ~-,,·.it-~"' ti~ ~sery4<1,' th!$.$.$ not 'tll$'~lJW.m 

. ~- •ot· ~-t~ O:f· -~&tut, .. ' 'Ai, ~it' bQ'i.ffl.d ts ij'bt·~·a if 

$11. ,.,,,~ •:ttt" v~~fj -~ .,tttt'fi:~(l in ·the ilWlet':ai,~ •d el.1 
'. '. . . 'i ' : ! . . ' 

··t~~ 
' '1*~1>.. ;t;l...ti,., t'!t~Jci,~···""'""• t~,..M!iliic .,;,.;., .. ;.; ..• ~.""""4,,Jt..,._ ~4!0· _.,.,,'."- ~;,.._.;.;...:.,f$~ 

.. ,I,•~ ~""' ·-~"·Y!ll<.$1~0'1iilijl ~ ...... ~, ~ <l!! ~--.... ~,~y;~ Vil, -,14 Ji.l'"""'~-~-,111,· 

. . 

·· ~-..... ·.~ ..,,,....'.,.. """"""'»N•~, it~,l,;Q ~.f,ffi,tlj .'. '!'.-t.;_ ft'b~(& +m .... :<"-~-.. """"''""'' ~ .... '~ ..... (:;'1~ 
-~- .,._ i!N,'11,1' ...... lOJ '+""~-V .. -·~ii\ -"' .. ;,t ·"1'·---.,. .. """'"" \\!l\,l''W -""#· 'Ii',_. ""~ ,...,.,.., 

l~te 11.udmm d~•t~t11 'bu.t, ·to .een-e ·Q.$· ~ tool •t@ · ~ h$ •ed 

ta• tt-.tt!)f·~ a1pr•ve ·•thole· at' -~~t which "•lttb\l'le 

•et ldpiflc•t1¥ to ·the ~:ttu~ .a,· tlie ~e~nt.y.. Vi.th this . . . .. . ". . ... ,, . 



•t~l~$1 ~i b e1:t,~e• M 1. compu:tel' :pN>grUJ.., the teet 

~c~~e u ~1.~d i• •a,te~ IV i'eeul.ted ln the test 4ata 

,of Ch~ell" V, •<l tbe eottQJ..usl~$ ot Oha:i>t~r Vl" 



h-tt)i!iar:at:te~. 1.- 1\M ~~~~lli~ ,ot kt~ ~ mbse~uent ea1eu .. 

lati~ .lfJf th~~l Cl)rtiuettvit·r e~i.GtfJd et th~ f(j1l~wiq t 

Q, ~~li(!tt ot ll~J!: 'flaslt·m,. ?he tee ba.t(i!l l"efe:tr'JA~e WI:$ 

~f~hi ln ttJ-lif.t M¢~il:~$ 89 M1tlittei a~l,iie:r 4Ut-1tit t~e cal.tr" 

'b!rati~th n:tat:11.1~ •tO'.~ •·• ht.rt• ·a.titl. chlr,iptlli f11te 1';:pea .... s.tttfli:l'' 

tt.i•e~• ~ ~MAed ttt the t:ldk,. bis.tilled: •t~:: wn.s: ~ded to 

ttU the bt~titll'~$J - t.$ a1"'0~~.t.l1il.:V t:bi:'ee i:r1e:h•s ot tht to»

'lbe the~~lea bm,enei 1~ !1:-~tJfmtfJJ ~e ~la'C~. in the· iQe l,~th,. 

Attr•k1*t111Z, t:l~ he** el.a~•·' beff.!~ l"~;J~i'fi~· v~:tre te.'ken to 

ln&11~e t:h~~ ~g;"Ul'br1• ~, 'buen n~ttsa. 

~. :r,~t~•te.tl® Ch~'\'llt ,.. .. Alt' tt!u\~n\s ~~-.r~ttU.ly 

t•~ or ·thM·k~. f'<.tir ~~~ ~ete:,,ant;!)•• . C~!!lul dt~r:rt.lon ~$ 

41:RO~ ~l~U.li~11 t.Q t,m, ltfnl'O~ ~, th~ &~ntl~ ~tilS l;Jf th~ 

~,~x-~•1:t ~flnti~e\er, 

ft't~v· to s. .. te,t rt\m, t~ ~~h t.tlm thitdt~~S$1 the 't-$tt o~~:r 

~- $$$$bl(;~, Utd.~(f the $.Jlf<~l~\$ ~~@:,$" lret~~'1 tUl'iS~'l'tlb~, tl:w 

~4i~d~'l. ~le'*"" "'•~ w-ht;4 ,~ ·1; m:Ua d.~t,w~~, ttertliti.li !tt not 

«tutsiill«t:i ••~r.il! .t"in.af)ia. ,t\w ~,flit !f'!tli • tn~vt ,s.tu1"' :ft.~ ~ti,•b~~ 

Wt.a ~•s-ehl.l.:., &uffll'b;J,;•tt~ $1/i&~el"'!I i.na"'t~ it' and the ~et(;r 1'1•in1t. 



-~· .,.~ pl... ~ lbp '11.te Quaid tma :Ser~« !OW: .~4 the·. 

bt.>U.OW· lt14 ~ so1r-. '4v•et6. 1,1,.dust ,he. t()p tit the •akJt •l• . 
~ at.11 tbe he'd•~ e~rii ~ f~f aga1n$'t t:'bt tlt.t •-ae•·· 
flt \Ile futd t1\tea -~n * Elet:trical paweJt W$ a.f;ttli.e4 to· tht, 

M•t• e~t ~ it. eu,tma!li;.g l)tu4 ~at.~. D.1s\tll.e4 vatQi 

nt 1$Ue4 ft>? ~ea of t•e:r-.\ffa; ti. till stQ~~k o~ ~,• 

t'b•· Ut,lda ~,t. eh~ slovl:, til:tei.j ~M a.1tl .. 1• ·WM1 ttvea ·: 

t4 •• ,._,,._ •t w'.bl>:tu CllU tihe blgbly ~lJ.~~ei .riAo•t ·of ,he 

'I.en :ft8Mr, Aw~ !i~t· a,-,~,~ tlie __ o,pos1te st#ie\ '*'<,m 

,~••~•~·tu 111'•~• ct ~bl~t ~, tt 4ettet. A tligbt 

itlttq ct tlle tllam~ ~.a .. ~it.,-. btibbles to eac:Qee\l WhtU't the 

-~ •• ftlld witl ttO b'tlb~t ;tl"ttt .. 1 i~ vtmt bol.il •• elo~; 

\he flU -~~'.t rc~el, at ·tk"' e~ler l«irel~. 

lu ~~ -•• d 'th$ ·M 1¥11.w k .. -~ 11-.~,~ 

·i.1- (ti) •« '-l••t•• Oa'ta!tt• (·'JO) ..... tauel'le4~ 'a:e •atff 

.. w.1. 'fflve1 .,.. wUut~ ,._ t~u.act:to~ 1'!.tb tb& r.~nat· tw 

~-~-~to~ ii.,. ei: ... t ·'4· ~lie -- Q®flt~ •~1• 

~ ~~- d ~. . •• lit~, ,_., .,.~eft y~ -~11 

.. tW1te4 ~ t•,-~• •tUlwl.mlt ~- kea.te.P o~t. an@ 

~ ~~n~ A -~· of , .. ,, -.kut•t ,,.. &~w4 after the~1 
,..._ .. ,, ;il~,lk . . ,. . ' . 1i,,..,A . ..._....._.... ... ..... ,.Jij, ,.. . . . . . ... ... , .. ···' -.... ,.;; .... - ·-
~;w,;Ji- ~- ,ae.ffw ~,Hu"\!,lf ~-~UG we& ~l)&m" ·.i;m;t ·<W1v""'· ~~" 

ffi~ WW•~-~~~,~ e•«-ctlvtt:7 -~ t:tfith 

,JIIO-~;t . .;.._ 1',lli!i;;i!O•··· A~....,.. ""'""'"':'t.. .. ,,, __ _.,, .... ,.to .. ,<L'i.._.,.. ... .......,,... "'":~_,,;.,..~ ~-"' · ..... , :ll'«~f-. .t,,... ".""""""" 
""1~1ii>ll,i..,...,,.i!!. Ml.'ii'iill- --~'Ii·-~~""'.,.""' lt-·:v ,.._g,i.i;;,..,.,· ~--· ~~ ...... ~ 

•all¥ u~~ M teteet p)tal-• ~tAe t~tton ~ot"e p,oe-4 .. 

,....... A~...., ................ M!l!to.ll!t ""_ .. _ .... "",.. .... ~Mil,...Al,;;....i,,... '*''Ii.-, -411-·~-;tw 
~~ ~·~ ~ -~ ~ ~~ ~~. ~~ ~·~~~~~ .. 

.... _.-·.· .... -•-iiiaffll.· llii,!i;..,.. ~-... ;;, -· .... , •et.-§ the ffif r:~ ~ U'IP'lil' ... - ..... e .. If ~- "'"'"""4~<!1' .,._ •.i:a ..... ,""l:ll· . .. . ... '@."""'"; 

5,rr· 
"'/,·.:. 
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·m•••· -. ~,~,-~1~ u•a; ba4 ·• ~-, et t. .. o 
ldlli•ltir, a 1*1 o,. h -~ ~t ea ~ he~t.w 11ve 

• .-it .. li!llli.a ......... · ....ii. ~ ._..._~ .. ~ 1t•~tt•,,_.,tm Ml ··. ~ t,~~t-. "":f 
... - ~lfflll'·~ .41"1111!~" ~ ··---~~-· .. 4' ·-bl'.. . .... 

~ :It... ,ii,:;... Ai'.t-. . ·.· .. ··· ·· f ...,,..,.4 ;.._.it.t'.4<1i: · · Pl'A ...,,e_,.....,..,.. ,,..Ji,, &,i....,_'11 
V..J'·'ll• ~ ,'"11 ¥'ffl ftR ··01 • .,,_,.~~- ~io<,,;$113~ lllilii1I ~-t 'liiMi ~~--• 

-.··. ,·• ·· .!!i~ ...... ;att.-.-:tf. .......,....__ ~ ........ Ai.~ .......... mat- tke •:·-'i• t".ido• ~-.i,;.11,l,'l;ll'if; .. ·~~""' Vli!';l\ ... ;lf'l>l' li~"VQ.:~. 'llll'"' """"'"' ..•.. ..• . . -~ ... 

•••• ..... 0.10. O~t 0~10,, t·,,~, t~fo ·liM C,GI :bche1>. .,., JMth 

., .••. , ...... , ~''""'''-' ...... ~ ,.. '"~'·-
·ffl ,. '+'• a.o~ 11.0, 11.0. 1,.0. 11,.1. ie.o" ao. ~o. ~. 1e. 1w, 
~ .,.,.... ~.......,..'\,. . .. -A 
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i~ti t~i~ 11Z11~~ tt~$,tli\utt~ e¢.1:m;im;ti\t:l®.t1 tbe foll~wi~ti 4ltte~en,,, 

ltd, ,~~~t-~,$ Q:~,~~~ltre&i 

. A!{l} ~ ,,,. ~~ .#ill UB.~t?tt$°' , .. l18 .. tl~()5EJ'> ·i.t:·· O"B~~o 

At(tl • "'" <~1:1~•~l/2 .. c ti! u.1 ... >i1,,0 "' 1:ui .. .1*;,a~ ··~. 

0.,11,,~ 

~1 • (flt.a) (w,lt-M ~i.v1i.'lfffi!r Jt&;\it.11!',!) m 'T2$J0,. 1l~l:CO! • .O ffl 

1,iltft~h~lt~ 

~"' 1·, .. ,,41 • 
·~ "J!'ft;,;f 'lill! <, .. t).1tJ4?/t}.'!,OtO~!LOJ ·'#! 1 .. 195;l ~· 

4',,, tU:0 {Wati·ffl • !'.,\i~ll • 1 .. ,f,S ~;t'li ,lt "f,.f!!l.,G ffite ·~ 

t(D) (~/?«') ~, lt"tlJ~j .11t !ct4!!m0 m .4~_,3,$2~, 

Vf4~ if ,(f.t} .. ~ t.\• I~~ Gf ~l '~ttit,t l~SS0Si11 §.~ @,,et~~~t,4 

i-. ~t~t~~~ wit.~ lb~ ~"eitl'tili· ~~' ~~®t:toiie, ~tl:in~., ~~l,t&'.ti.: 

t1 ~ (Jlt1.,00Ht .. ;;tA~1o*"IH.o.141•~uo.01,ol ·~·· o .. tl'liMt 

• (r.,1,1)(:,1.JTiMI0 .. ;4,c~.,,,,st))llO·~~t,OJ !@• f .. ;r,1,03 

lift f().,J.:IJt)f; ... o,,,11)(t;ii·t1~.5!9°U(o,.JmSc) •· e .. o&,, 
·1tt (.oi~1s1i)(1~111\g'.ii;,~)ftt·l~·~'J4.,,.(,1tt~oo>lf ~ t1.~,,, 
(Ii· (,~¥0111HlJJ.1JIJ)l,,.t;> •. lill'} .fli! ..,(1,.140!1 

~, ·~ €0,"11,1~1Hoj111~d.tl"''lt;,it.~4o)' ,,. ,1a~1.i)l ·~ 1~061~ 

lilt, (t.h.S:t90)(Jt•·"h}(~ . .,ilut) '*'' o,.;3lt$:J/t6, 



# ,s\,t,Ht,bt)(1~11,1,,1,0"'4)(4t$i>~"·)l(a.,o,16p) JI# .... ,.2024ij 

tit. •: .... (o.01,,1)(1.0Qll(o1o:t"l'l . J(o.:u.iol;l)(.,1G .. 4tl~,...f,•,~,,,4 

• m>o.~,1"' 
~ 1 • ,,.,,(o.1e)t~.ae11)(a.01+1G)/e,0Tatl ·~ i .. o~~i.,,1 
Q(;t.j • \1 + ·~ + 15 ·'it· •• ... • le ., .,.. • Qt! ~ ,t,ll.84j;l 

s~e ,ttt~m) ·• Q(m) • Q(L) 

Q(e.m) • 4ft, .• ;s,a:,;s + 1 •. 1~.Jti .~ 

,t.e~l • ,,.m, 
~· • tf(l)/t(~lt) • .~.;4.pfj,J/\!(;!ij"(l, • .1 .• 101, 

10 wm ~,~iM4 • 0 ... 01,~is it. 1; e,m .. 

i, (~~f4 c<)~fflt:lvtt,, lllf tm · lt;~lt) Ii eQ:w~1aa~« $dlte,:, .~ 

l,1 'llJ ~X(2)./(.!ip..:lg) A11 .~ ~~~t~t ~ 

r1 ·~· ·o.A'Jl~"1,11ci.,:u11,1~ .,. tioo1~;1e>c,.".o~,1.s) ·• 0.,,1,oe 
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(~~ c•t~t:1"'1#.tr ~te:r ,t:lt-.'ti~ ~o-ilttto)a;e).~. t.~ t~~J..at.$4 

.t.n \be ~ ~.,,., rtt• ~ift•~l:tf» r.;t t~!~tt• a-un lf47 . ., ,01 t~1Mit. 

lt3.~IO,. 

~~ ,~.,,~~-" i-,.lo f.t~ W,S, o . .,1,t.liQ/0 .. 340¢0. • 1.,g1,29,~., .. 

•t f~~ unin1~!at1) t•m,.$1 t~ MCQM~~e ·td.~. ~t"~e~ 

eut,lin.e4 tn1 ab:11i;;l~ti m ~, !~ .. 00,$1'61'1' at the -.ro,: ~*

·tt~e#~f<>nt t1~reo ~~~ (o.l'oosa,1e.~s~t..1t~)., 



:ta. C~er :ttI e. ;,r.e$ldua1 !'es:tltMee tefti wat iient1fie4.e.s: 

R0 11; t1ll/Q = AX/"r.,A· 

Whls tiftftl~ res.1ste1.1ce W'tit dete~ad 'by !tleastwing t-he. value 

0>t ~at ~. Q C"l>~e'ted.,. ,~th $~:to septa!!.t:Lo• between thEt hot plate 

Mi eol.i ~te l\trtaees. •e "'18l.11$r:; t>t ~ Q:1"£¥ aate·rm,ined $l functions 

.f!jf ~re.t~e •4 b-equei,.q et ·vl-~e\:lt,m... F~ 11 shows a~ Jl.0:tte.d 

• a ~'1n. ot tr,eq~enet-.. Altho1;1g~ ~$ wune 'ti~ ma4~ at. 900,, 

,s01r, and 1co1.1r,. tt ~• ,obfi.ttl"W4 that Re we.t n~t -. tune,to• ot tenpez-a. ... 

t.-e ·ud a.~ weak twlnltm ot t~ tre11;'dneg of 'd'bratic11.. 

h ~-· Ct ·ac if'q;:r $.&eh: b-41(1~~:, O.f vi\llif&tJ® 'WU tb.en usei 

a.·-: ""'"" .~.··"""'it''" Willi~ ,,.,.., .......... ~'t,--"'e •.""---.. ·1 ..... -.:1 ... ,.41, .. , .. ...;;...,,... - :re. ..... .,.. ... .,..,,.~
·- -·"'"" -~li!,\11.•lg JI'!"'~··- . "" e:.Q.1;;..,.:""""'l:h, ~~ "'""'+""""li,1'.J.11 .... t;., Ji -"1.-jo .,_. .,.;J!V ...... 

\vf tk• ~uat!oil;t 

'&e tn41.vf.tual vall,W$ of tll.emal comtuctivt~ were detendnad and 

J1o1tt;e4 aJJ e. 4tmmsitmleea :f!'at$o K,IKs~ ~s, is th•· thermal 
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e'~n:A~!v!tw fll;t t:t~• frf!J1Uener :F 4:tvi{l~\ bt the th$:mml ~i~~~tivlty 

atleri t~,;t~ e;t,nliltt~ne or r. - o. !he 1re:a'll1t.a ~~~ plt)ttd fo:r ;t:aeh 

tf.lm t1titY£eeia. ·mm v!ll.. ~ disctti·liett itmt;tvta~J.l.::,. 
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·Ill~ li'ntrm•e 'te n-~,~-e~ ·1ti,t vtbl"J\tion ~ m~t~nea 11>nl;r 'bet•~~ 

the lJ.tu'ls terc to tw-tf"';·fi'Vl0 tPs. ~o .lwest ~u~~oy e.t. itie'h 1.0 e 

f~#l'et t~4 \e ••~ Wfli ,,it CPI" F~e VJ nlti'Jl$. a mui~ :t.nnr-eiu1e 

#flt ,t,e ~nat 1-\ th• T.t> CPS ptlfflt... All h'~quee.nel,e,9· e:b\\We !i CfS 

1bQW 'ttn~ltf ·~ i!N,~~~tl• ·~ hiaqu.t~o.t ~, vt\}ir&tio.tl" 

!h~ ~-$pi.l~t• ti! t~e:~ «®d®\lvitf ~G Vt!t'f. td.:mil•R tl;) tb~ -~ 

11'$.~,tt t'1&1@ .-,: li'.l"tiOI~ fhi £~fl•n<r.,e, Wa.$. ~,itf$&'ted b$tRtli -~·o $tad 

trwen.tf Off •It.b .~t~ ·"'1il~t~ at 8.o on.~ 'lli~ tatt\ ~h(>WS ~ri 11 

~•t tncf®i• f11• st1t~tiie v$1u~e. 

the •~u,., ·~~· t~$ -•~Im:~ t:ttllte~.$e a.t 8.0 a~ ,d.th ~ 1 

,e~t:nl !tiJl'it'l'i!£Mt QY'~ lit$ilt:1 'W!lttei:J, Al'Bo • • !ntl:t.ttlllee ln ·~uei of 

t'.b~ cg•~t'rtt~ nt ti.O'tttl $'bQN ~nt~ttve ,e:~. 

mhe ~~-~iJe euwe e•!.btt,ei \$.sle:~U,y t~ · ~c ~b&v:.lq:r ,. '4'.l't~ 

~U\~ 11:lt:tu~,,.~ ~t; '*'' ~Pi,t 11ttii a ;., ti~t':cerit tni:~e:a~e .. 
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l!umere;i;ts tefltts tfflwe 1wd.uc1.l¢d to deteet the r>ree'etleta of- ~, 

viaibl~ :,hem~en'*'" l)vitl!S' tctast run, the cba.tther Ms under eontin

~~ Qbiene.ti.()n to <teteet th,e 4maet ot mt vtid.bl.e pbsen.<'ltatrll:~i. bttt 

nan:e ws 4~tactell. After the da.tii .?'fflS ~t"e o~leted, ,phe,rte~ 

lfzlt.®¢ ~i.~les Qf $Q..:100 m!or• stze t 1#:t.~ a fi{;:tts!:ty <>t 11ate~ ~ ~~e 

~Jeot~d. !ntO' th~ te$t i::th~b~~.. !bis :irepr~.$ente.d ~ a.ttempt to phot() ... 

-atli \b:e, J\'tJtl9!1ble oet~,e-nte ¢4°f eotlvett4® ~tterus 'witld;n.. the 

liquid te.$t ~:te, 11'he tflta't a~le w• '\tf.brat:etl ~t tbe f;t>eq,ue1t¢f 

tJt ·~ ~ee~n&e, ·~.· deteni.tnee: ~Eiii";:U,t$r.. film ,trtplfl ~in; high 

s~$4 i'!ll.ct.<>,pe.c.l)~ we:t""e me.le fflld ~ve~ 11:.t'JOtb ~e(IDe W~$ e.t:lll.eetet rma 

~· e~»a$ite fQJ!'ffl.m.. rf~vm'rt· atte:tr e~~.t\11 st'.llq tne o·~$ite 

ta.ile4 to "~ • ~tt~l"n Q,t th~ late~ ~:rtlcltih ~h~ ®lcV :motion 

r,t tl\\$ la.t• ~e.tl't!eleti' eo~. b$. ele$cllf1.'oed ·~ ii); .. ientl·e, ira.t1dom '!lotion 

with ~e:t~n:a~ t~ f.t(;) peirti~~-· ;p.a;tte~. iJnle 1a:ba,z parti~les would 

.~~. rt~sf~ed te~ @J~~ima.et.ei, twt1,· mi~utez then 1,eritly .settle tQ, 

th• 'boiltl• or rt~t to th~ ~e, a.Wl'f~e~ ~ 

'i'be· vdu~s ot th,~1 ,e¢1n~u,cttvt\'1 ~Et.~~~d \U'ti~ ~t~tte. (:Gniii"" 

tt- (tr-.... ) li\:ti"e ti~ m ~ti~ lt.tI. ·13 . 
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ih tr:e!.'!itl&:M~ ot m~~w ~~~,~se ~iet :f'x-om: 1Ji:,O ~s 11¥.t 

€>ilOQ ~r:b@s. ot ttlm thi~~etul to 6~) CPS a,t t •. 600. '!f'lle $req~ncy 
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~e1eewnb · $14 t<) :Ltt¢~~1.\s.e tbce 'tlmllitrmt.a:ndi~1 tit 1Re,at t~~n~.tew ~r,o;p~iw,tiea 



of ~Su ·•4. ~ )Jl'ela\l(mt!a:lp t$ tb~ -~- et~t~• 

·tt.~ toll~ ~~~tt(m$ ·~· ~ :ft>I' ~:w &t~ .. 

11' ~t ~~~t-1. '"*'~ .~. a4,om,Ushfft t;a epf);vtq a. ,rib».,. 
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·t• uw,;~te · ~e etf'.••t :,:sf d•e.t:~ l.*elJ.it:tve- ~ton tt'ti the .l.J.q,uf.4..., 

~$1 tl'.literi~C~i 
. . : . . 

;.. _, 1,~aa et 4'tt•• ,1'let•1d.tt~ be ,~~!,pt•& to· 
. ' . . ·. ' 

~~· •ffe~ ot ·~s~ti ~ Mt•~~ d: vitw;a,tte ~i. w~h 

·~ "'~'fi·~~·f'. 
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A ll"OU,JJJ of totl.l." 'th~eou.ples used to measure the hea.tm•" 
elem~nt Bo'tto1n: Pl.ate Tem:pe3fature ~ 

A grtu.:p of tov th~meico:uplea tt.S$d tet :me~sure the Co·l:d flat~ 
S'lempe.1"a.tuw~. 

A srou:p of t~ t~r.noeouJ;>les used to mtlt.t$Ul"t:: the l:itot Fl.ate 
fof Wemperature. 

A group 1;,tf tour the:rmoqouples u$ed t() measure the.ToJ Plate 
iua.l"d ~$1\Jel:'8,;\u:.re:. 

A ipo~p o.f to~ tb:ermoeo:ul'le:s used to nrea.eure th~ R¢t :E'la.te 
tl'~$1'd. 1l'emp~at1We,. 

The ·tot&! .eiti0unt "t l\eat sup;Pl.ied to ·tbe l11z,:~t0lt" ·elell!.en:t. 

P(;)t~nttai '(vQltt) ae:,o.$.$ the heater' elerAe:nt. 

Ruistan~~ i:,if lee.it: 'Wbte~. 

1:le11Jbtanee ·Of .lead ir!r~s a;t t~pe,l"atura T .. 

Sum ct beat li:>Sa ·~ hea.te~ e1em~;mt otll~r tbo t~~b. test 
l:tq;uia. 

Q(.tlOR) Am.e\'mt ot heiait tr~aten-ed tb:r~gh li4u:1.d $ample by con.d:uet1£>n., 

Rel3il.'tttw. rasi,stqee\$ tiea~wr~.d when sep~rattGn ot plates ;l,3 
zeato, 



'11&..,.·.··. 

""M 

l\ 

!otal t-ea!~c,e •t lltt1!4 to ·hi.tat tftfls;t~ 'b7 e<>llduct!@:. 

•~ e~uotivi(ly ,:,r 1!~!4 ct,ffectet't for M&id.ual 
:,rts:lst~e lo,-
f~:,atwt im~e« •· :ln1!«• $17f'e.oe or· test chem~ ... 

~i-& .. ~ -.~ <>~ wteit~ ·lilt ~cS:t t1bobt!r . ., 

1'l~ t.~t:ltm between bet s~at• ·-« •1t ~,e.. .J::t 
ts .... ;. ... , ... the .t..!li.<te~ ....... •t .1.·· ..w'i'l'l'l.;4 t· ·st .,a:a-:ie. . ~ .... li-W+ ·~q~ " . ·~"IJ-4. ~ ·- ·' 

,~ .. .....,.,,.!il~ .a~ • ...,_...__"": ·,-...-........... :..ii eliiiilOi:ft · .,.,...._., *1'~--· 
. ._.Jl'..,4'<iJi·f"-::"" Q,l,it,4.~-~· .. 'VW,.,:,'l;fM_ ~ilifa ~"'°" . ""',;;;,y,t;J.. ~1,Hq"4,·~q,•n 
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t•i\•t ·~·-,-• OU· .~1(tt .... ..a'it>itl 4 ... ~,7; ~utu.cturt:r,, 
~ce ~&t~~t Co.; Serial ffo.,. .:&.:524?~ 

,1,rnlotl fhtn -~t: 

btrol IWll~t-~.i.· ~Si; ~utattee-t,. e.ii~. 

~~" ~tem:~!lel Sqli;;: ~-ut~iU"_., ,(1~!.dp• .. 
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-S.:lM lo. l.fi'i>S1;0.: . 

lal.Yea~•~~t4 11-iMt ~-~--jy, :~ mii lenump .. ·· · 
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S.t~ -~h; dtffi,1,01 .. 



El~i:p Chart Rea~rac ...... Elettronik 11 ;. &~utaeturetl;", Hone;rvell; 
SeYid ~lth '.t,00085!,?i\. 

Ve.cu.Um ftt'be Vol:tmet"er ...... J:te,rl"'tt-Paok~; Seri3l No~ 26; • 

. ~ !bnel"-Med.el ·nGtJ; Ma.n'1f~turet", ~c:iman ... :aeril~z Se!'ial No. ,,,1~ 

Stn,:,~ Oacil.loscope ... , .. .1:rype 56'4; !elttr¢lnix; Serial. No.. .009990-

P&err Su;pply...i>C :R.e,~\ated-Moi!tel 810:n....xi t1arr1son La.bore,tlt),r!es. 



• ~se ot ~4wa<eba S;tl ~erd.V"e.·•·tl!ilii:)~\tCJn'.,ot: ··the·· t~~· 

~- .. t~ 4~--~'\1- uo~··~i"eli$bil.itf.o,f.tlte'\M~~ 

... Qka et ,, •. t~re:,-. ·~~~· ~h~!!..:bt.,' .. 

Ali~ \tlul ••!i!~-t . .,, tl\e-1. eon~ntivit:, 4'*-~ ~ Ill 1 

•:t..--:~" _.,.,- . ...,....,............,.1 ~:..il.t;;t ~,.;.,,..._.~· .o-· A~;.,,..;....J-f,,..,,.. . . A,i,.;i,:,;,.,.-_ ... 
•~•rv!' ~-.- ••~-v.~~ ~q, •r~~~.w ~;,-.*· · '~wv~,~~:~,1,~. Q~ ~1/'V,11,b 

.1/f #ft· I (ho\) ~ t {uU.) 

:trd•· t~••u•t1t:w the· 'ctit.tt•~·~· ~· ,-t ~-·· ·10-.¥~tll1 to··a.t..ffe~ 

•••.. la ,-~t~-~. 
Gteat.er ac•~• ttMl • t'~llli~ kl ~~ too··etilf •of· ·f (bot) 

· w•M ·-, :·.c~a1a)·va.tw ,, •.. ,h,f ~·-Qt i~ •·tt:il'th&,u1:eit•ldl.11,-

...... _, .;11,·_·, 'ilb>:at.t..,.1k~"t.t.s.,,. .-:• -:...'\'! ,;,..;,,.1" .. ..,..,.;..:11,,i':;...,,:.· - .......,~: 'T'i""'~-"" .. t ......................... ·: : 
~ --·.V"'!IJ~~sJ.l<q :,;n ---· ~ ....... ~~ v,i~ ,u,wo1'1·!,! .. ,,111'Y'~'1'.,;,.'.G'~-.... ~-·""lf 

)~ .... ~- t~t.. tb,; lf \ljfj, • t•~tW!!' .... $1. $~e i'·tfoi.n the lhel'

··otijl:e•• •a:U.~ailli-' · ·e~e,· t••~v·. <with. thl<it .~\lbttu .bf· th 

·. -~ k'•11t of ftl•~s ·'h;~ Q~~f/Orifiji';&lt~ t~~l~l~\ 1M 
. . . . . 

>"' ,,~,._ -,n• ~,· •tf ~ .,._ .. th~~<>iJ1~1· th~-~lY-ttfeQttll " 

:: ~u_..._ ·•~•:ut•l>J.e . ., '.·,: ·., 
~•1_. b ti."-~"~ teve.~ ,_. of the httonal 

. . j . }, . 

. ~""'-"' of l!U,.,.,.._,a ... jl,M't.,. .. *"-1}A, ...... ~ .. _:~.···. ·, ,.,_ ",w.,..., ~. , ·fl-Ae ,....Jlf .. t.•t..-- 8\<~-&t,t~ 
-P~l!il .. · -l;l~l!l!,.'ill' v~-Q, ~~""iii';~~~ 'Iii'~ ~e'.-.-·. ~~ ll!\i~U""IO' ifl!!>..,._V,~ 

·-..•. ·. '!di; ill!iiM, ....... -.· ................... "' ~~..... -.A, .iii< .. ~.-): ....... ..; -.41!-. ;4;_...__ ..... - ~ ............. ,. ,,_ .... -tA. 
-"'1-W -· _..._~\',~ ,W,l,'Oli'-'""f ~~· ""'.W·~·-;;,.- g,.t; ·la•W ~·'!\!¥ '<l!·""""'lf'Jo. · -~ 

'ft_ TP 



Aleo .-h, e. ~.an ~d bc!H,ce;t• tbe ~-t,- ·bi. the 

,~~lo 
.~ vdil ~- itt tlifl -~ O'bl$"V-'l® that .,-f V 8 

~t~ Mli.tte.,_, " ~ot, :ihl-.;t ,~1wet •mt ta a ~tlcn 

.............. ~.··· ... · ·.; .... ~ ...,,,..., ... 11t_.J...,.,· 
Vl4' ·~~·"""''""~--w .-~..i.u~"!Wll 

C ... e la •111.l ~-• J+ ~ nt'..-.M ~\'UnJ atil 4 tm- t~ ..... 

~·~.·~ ltm: ~ls •l~tt •r~ ~~•••tetl ~ti, 

•• •~ l-4 wt.Na 'Whiob •~e kt tmm ,cott~e~t« to a il l'<>td.tt·o.. 

'tk~~ S'd;•• a. awitoh ~ Jtttidl•"·"" t~ ••'ll•t-4 

.. R'IOi:« .a~•~ m '••••~~ 
to u-.we o .•u:re;~ !.•~ ~lat n~te tG~ti:twable t.'tt•ttfA't 

..... .lil,.tn~· t-,-,11, ........... __ _..._ .. ~,.,., .... .,.a~· ,,;,.;a• ... ~\!,;;;....., ~.•a"'·. 
""'· . ~. .•'ll;,M. Yl"lll;liil,'U -~Mi; _;i,·ir,i;1,;1-"""'W'QJ~D -.~ . . . v~ ·!!Ill' ..•. i~ fif.J/f!f<. '"" 

Nttt.Ud va\•· ~.· ~-, dhl•e!.t blt• ~~ -11. )iects ~- Jlftt-

b. ~ n.- ft.ask,, ae t14ttk ·at tt11d "1th hctti.e.t,9. ~· ·ti.-f11d 

-1• "- J~ till the. iu.t~tt~ et t.he tc·•f;i, An ihattl:atittg ~r v!th 

11!# ~;agtt ·to'If th:e: pi•-t ot ... ,. ffl4b ~ 1)ub~a ~~d the. »•W.-
1'1-ltiw 

~h \e,t t~(i .. lllll'itl '11.tb ~~ · A. ~nhiQm ot ch: lMhet 

of th~-.lti \"in ·~ ~'t!!.a i\tf: the k•O$e• at ~&t~ .... ~$«1 

oot~ iMu1etH .. -. M$ ,,._~ .~, 'lite t.hft'm~OU'Ple ,d;w. A ~tma d 

~ •U ~~ .1~·10~ ~~· ~ftl• tfl ~b t~~. t;tt~ of 

'ti.-... ... ~-- . ffl\,.ii,,tl: ~~- th"'" """"""'~........... ....,...,~"·• .... !" ~h "-"'~'"'"'~• Ml*ll'c· ·, -~• iltl~ 41,C'll,Ri~.l>'li!!U. .... ~ 4~-:- «f~'~illl; . _. lJtV. '!!1<4'.W'~._w._ . ~ ;;. 



w-b,!.cb flS fltae.,a in e, .. ter1e ,~,at 1ht.'be t11!t:ed with oil wl1lcr1 w·s: libi 

t~n placed tn t:he ·eQnata;ttt t¢~~~lt~tve, oil ti~:th. ~he· oil. bath tel.!%~Ztra,,. 

,~~ 'W~~ theormost~t1~~11w- cnntrei!ea ana aoeur:~te to ~o.o;t¢F. W'r:uit te.ett 

tlibe act~ a~ a l)uff~~ tt!> re<i'Ue$ @jtel!a ¢l:itm;ges in te!!1Peratur(t Qf the 

~tl W'£thitn. thfl tut ,g,1'he. 

The tlllst~eti,tEr,t::too 1~ eranged: to prov,ide s!t,ll'tl1tant')ous 

:r,ii~41~ tAf e1. 1~~ll~· J%:l'!dge a~tl a Wb!~ol't tot~tlomet~t<, 

\l!lta l~lle:r B~itlte ~ne.e ··~·. :b14let.ited by the s,tot<ti~~ seal$ ~:tva.-~eter 

t'~lf;1,11a.\ed .m1 ·· ~ee't1irat~ raei!tn.g tit th~ Piat~-,-:A:eS1ta:t11!.t!i,ill' ~ecflttmJ1e-te:~, 

'it'~a!!.ab1~ tfl' o •. tio·o1 ctht!ts ~ 

il!be. kbl~o• Fotentit)meter Jrovtdecl ~· a~<fuirat~ 1teaeiq ~t th$ e'l!dl 

~t the tb.~-ouJlfl c:lr0;u!t rl$ad:aole tQ 1.0 ~te~QVQ!:t en! tn'ti~~1at'$d 

1:;¢ ~.l mt~r-0ivol.t,., 'l?he po:t:trttieete~ ~a.a ~he¢k~ treque~tlt t~ i1iaure 

ibe ,st.abi;i:U!;,t ot 1ih~ t~~si~t w1ta~ so,u,ee, ~. six volt ·dey te11. 

hat,t~a'7'1 'b\Jt ~b~1*tng ag~ine:tI an e,¢~'m:ira.tely ei1t:'.U;bt,£1.te,d ttand®& t#eU .. 

·~~ ~it-eon f0'te~tiometer •s n~~t.eat;11 •heeked ngainst. e. 1e .. ,; Le~d:s 

~a lt1>rt~ PQte~t:to11wt1i"G,r, rea&a'Dl:~ Ii:> o"'.l ~·<,rovo1ts# <ta.'.ltbt~tea by 

t'.he ff$.i!l!~tt.1 ~iea:'1 of $$.$1i1d~it~. 

Ai~ .. :zaSbA, ~e is" !tetd$ and NC!i'th~, ~~tt~~tiu; Ga.l~omet~r~. 

wt.th :a ·s;~i.d.tt.v:titr ot o~Mt tlli~;rovolt; pet • at a «!~t.ati.ce ~t l. tnet$r~ 

\wf!; ~l.$',y ~~i~lt'd ~l.;t.s !1 ,a t$ V'Olt iil'7 .... cell. t;;t,<);r~~ \e:btew ri an 

!nra:t:~e~t ~~1 f~ein:tni a fl} p()>fnt ttte~o~o'Q,p1e a~lffeto:r md:t'Q:b 

c~)let~d ubf! t1e-aeiae~ e#!,l1bt-e:tl.¢>n eqtt$1)mant. 

~e ~·~t:ml t~~r'a\~~ .Qd equipl!'1en1t: 't1~nfPt'1!ra:t~~ wre ~l.1t;w~4 t<;s 

e'bjh11lt~ toir a.t~Q~&ratel.r, s'S.:x '.hours 'bt1fo:re d,a\(;t wa$ taken. "3,e 

14 PQsttl¢111 ~h~moe>Qu:plt'i twite'h Md r!t•ciil.on Juel wa~ heavily .i'.n$ulat~d 

'ti;} i~snr~ !eothe~ e~nd:t::tlQW11s th:ir:()U1ho~t the ~'t«hl~ ctreuit"' 



ft.it nat.ataoe ot· -~ P'lat:tna l~•t•t.attte.. ~e~ vas · ~Ml¥ 

~ wtle the p,obe Wd. ~r••d b. tbe tee bath Nt•~••~ (ll(Nv 

· ,iutt). tldt ~iftet! tbe -iu lr1t 10.. St$btll••-tl® vu a\tat11:11a 

t• • 1 . .-, 10 ~-- Mttt'F$ .~ ~lnts, vere talte~., The Nl·idi'l.n•• 

~ tt:ed :lb th• ·~tt ,otdt.lffl, i\h$J ~ffers1:t0 and th$ "a.4!~-. 
. ' 

a~ to &•t~ae, tll• '¥'Alu or a0 •. 

a. t~~lett .·~ -U.b.nted ih t~· ~· d llo•o ~ 80-C tn 

:,0 ~~. fte toll~ • ., ..... .,.ts, tr•~ •• 'Glf-,td t<>r 11'1$ 

n:U.\:tA-1::l.&n. 

a.. OU bath t.t _.,_. tep~~·· an«J, .s~billl•I u luioact·e« 'bf' 

the ~·• 1~, ttO'iltff ·~ i;•l* ~ •tng ~:uc Miitl- w .iatat. 

t.010,!i 

•· &,..I PM6~tal ... oheckettl -.tMt e~and.tl" cell.., 

4.r ~OUJ1e tJwf:\~h ,ositi• -'d~ 

th Muel.1er l!il4ge ~•4 to "*' •~tl.7 t*cero!.l! - the 181 ....... 
. ·attaMr· tt~,i .a. "~•tt Hdt~ ,oanM2' ncw4 'U!bt:t• •i~a ... 

.._._. tbl, hld,0$\\ '.P~i~e Wtf ~-4:etl.d ·~~ \akM.. 'fhlf'I .. 
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ttA.ffla~E li .~im FARi'.miBli!rlt 

1!tWAD ~Ol1tA,,J~(J 

.;tlEAD ·,01*~0 

-AD JOl\\< .J;IDRO 

tFJU) sea ~1,ot 

.~· 501 jilt! 
l'fAr:lilJ!/JfJ 
IF(:ao,.,.2w>2~1'*a 

:i:F(tA)J,! 11$ 

fA='lO.tO 

f!+TA*!l?A 
1'£1=l~O+(A .. !CA}+(:B*W.®.) 
iUM:#l*A-TG 
t!:13:u=A:BIF(:S:tiM) 
:tF{Plttl,..;TQt)l3 ,l,3~6 

l:F(fc .... s;,00,)14.11-lS :tl!5 

·FA~A* (PiA/ (1!Cii.l!C)) 
GO 5 



iV&~w,•(~/~!O') 
GO !5 

~!rA~A 
tl~;#~•'lA 
!~t~~ 
,a~1 •. o+{AiW~}+(,J'*!fl!:i)*(~WJ) ... .flOO,.Of£:tflj:j)) 
SlJ.M=~A,;..fJlC 
~t~AiSF($UM) 
· 1vc,~1t0tl1i.1s\'i1a 

. ti'(wc..,mm,)16 l116 ,17 

16 IA~A~(f!/J /l'A} 
·· .@Q 'ti:O 10 

.1 f . •11:A*Htai,:~)/UA) 
Gt> 10 

U 'lllt~TJ"'::1;,5..i.f,A 
~~i .. ao~x 
'll'~:ffi;,.4f$J,.~:70 

JOSilfJ~,1~~*lrlt;'!C~1 

401 fOF.MA.f(!St'.t~Sl.\l'!iiii0+.8 ::.i2'0,S.) 

$01 fO-At!(fl:O .• S) 

.,~a fll>Jf~(r10.7) 

.,01 ~w(r:t01,4fr1.~.~!ir1e,4t,no.rii10~4} 

,o.o :,om,m.it4ir. ~.6ms1u:»tE,1Jix ,,.u1,.iEt,W:mlUi.'ltuuJ 
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uo ,oMAt(t3,13,FlJJ.,ltr10,;,.,10~,.no .. s,."'10.,,,10.,> . 
00 lll. l• 1.1~ •. , 

Ul IMtl 112,U(I),,fA(lli,D.(!+l)1tfA(:t+l) 1X:A{I+2) tl'A(I+;!). 

11! lN)'BMA~{:r10.rs ,.Fl.O • .s ;110 ... ; ,.r.10. S ;:fl~ .. f ,no.') 
.;o ,o 910 
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. lJl 
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.iii;~. 

10~( x, .x, .1, • XS ,:t!i ,IS .15 ":t:S) . · 
oo a,2 ;r,...1 •. ms .• , 
~ 112,IA(I),YA(.lJiin.(:t+l}.,fA(l:+l) ,XA(X+.2),.'U.(!.lff:l).· .. 
DO 131 :t • l1IVAR . 
ffl) 131 .J ·. ~ ,I ,IV:.Aa 
A(l,3}• O.".e, . 
00 l:Jl K ·Ii# l J1ffi 

A(I~4) o ~(~)*~(Ml(I)+Mtt(i)) + A(I.~J) . 

A(J,I) = A{I+J) . 
~•MVJUt+l 
IO lTl. :t + 1, BVAll " 
~(;I!l>ffl) • (hO 

. ml 1T'l 3 .,: .).~IP.i'$ 

i<1,m> • A(t~m) ... ·tA(J)*'XA<1>•Ul)1.tt<x> · · 
co ·tQ· l,S. 

00 130 lt. ~- 1,.WfM · 
1)0 UC J':· +: l',IVA.tt 
AU:,1> + ·o.o · 
.no :1,0 tt • 1 •. -~ 

l?SO A(l: .• cJ) + XA(?}*·•(c(t)~(J))+A(t~J) 
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,0 i(!,1¢) • A(S.~4ft,1)*$(J,ll 

1- - ..,.. % • lJf'8 
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A~l2.t6S 
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TAU={L .. 1000 
COSC=1i.752 
AP=9'~S6HHE ... 02 
ASC=O .. llOOO 886:4 
~IF ll=i.,.5 2·~ 364£ .... 0 2 
COR=U·.0813 · 
A0ft.::'2.l92308E..-02 
AR:.i.-221156.E•-02 
VF34= l,.,94200 SE.,02 
Pl0::;l<U9553. J 's - ', - ~. 

C2='iit.3 }3} 33.t;-O 3: 
c0;:ri#OJ'.45 

.. AFS"-'1:i.·l5.2627E-04 
VFS6~1 .. 0 . 
-tPt:=0.12 
Af~J,i ~ o~ .. 9\$1 l 

·· .s:;;i.:t,...JlJ.i&:~og 
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