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In t~s~ •. :rtll'. 'QJB';}~;t~ .tl'~l~ ...... \l_m:l~~. 
tl~~~_it.$ .tta_ .. ~1nt1.1~~~t~JJif,_~' ~ __ .. :111 
• };},J; ·.)~;bt.aftwl.~ ~tH;l;j$kl.:r.b~ .... l,n ~titl,tal)_ eo.tr,. X!l .~:r:'t.~w 1avUUl&t. t~.~1~st!rfll;l;t" .o~ .-at­
!-c .th~a~l'tlkatl~nfJ.t tblk'Jkt:'l;fe t!Jt_~ . t~~t*utal_Wl 
e_~l",.~ whlen to •. n.it: ~.tlldrif1ti '.. ~ ... , 8$t. Qt 
~,lall~ ~u,l~t .. ~~ lo. ' .. 1l'~'~. ~il ~~&t 
OTe tJ"~ .... Sa ... . . . • ft •.•••• _l_~ 
-~~ .t ~t ~.l\.I't'Uld.$:~ ~i.l,l. 

tt.~~_ltafJt tts tu_ :La4~_ *~ ",_i~tUl_~ 
~~lltft I, _u ~. S:uc .... l:t.'~_ la d_.'.., 
~~~t ...... . .'. .. .' .' ... ..... . 1~~~' ~t IIPf!'.lf.d.th~. ~,).I., 
dr~~ t. ~b1., ~ lts,n.t~1t .~. ~~.to .. 
... t ~~.tl' . ..' . ~~l'_tl" ·~u 1~rt lta!. 
ltah)7r:~!,tloa~d~ . . ,. .~. _ .e"~ __ 1:1 ........ '.. .... .... ,'-, 
!utlle.~ ~111 __ t_l •• ".fttlM 
.Oft~~~f lal"_ ~ •• that '~.~ ltV. b1 D.Ji-3. 

, l~l 1'"r ·tt· ~l"' __ tal~ c~~;,m:W1 J~l~ t_ 1 
at_~alt e~~t .' ~~_4 th$ n.'1£~opt.r frfT.n a 
~"~Qth!ir .. ;,~~.t.h~.4$ f::J:'~ .. v1!~$~t!.:~~;t~lr: ~~~lt •• 
0~rt,f'lt$ .~ •. 1tub$:$tOi'~~~~d;h~ .f~.lMl1!fl~ flfi,J~h~ li~$ 
1;".lat~ _dl;V If • .tit~tiQ~~l.G _pt_tve$. 

(111) 



In _~t1on with th. ~.:uM 0"1 ailt_" •• qUi . .fQ~ 
t~ 0JteetJJ:)a of d.~$lU of ~-'itJ-:Ut1_ ttt~w .. · :l~._ 
ha SUCM8S1U11r·~ a D SJ.3 drer.ftffsr tt~ f'8'P1d (~(iVal"ag. 
of lu~e a:.rMS._. l't.· ,bU.lle&. n .. ~ ...... '"a •.•. ·.l1. .. t.hQt 
allilOUld bft"e the tol.l.eri~ a~. 0.-
a _~!)_l abc,!"att .~ •• l't~lft o{)n41tto..-

til It ~ ttl ~aftiy _t ,lowel" n.1,gbu!ud alo.r 
.. than an ordind"1 alreftf't, t-.. 

W,n1!~ ~tu Multl,v!'" mm tb 
deteetlnl ap'P.1"8ttt~. 

(11) It «aft be ll~$d et:rectlwlsr afttl aate11Ul 
_~1'ii"'- ... _~'V',!'liI' $l~""''''''.& ""'" "'l'~"; ~ .... t.. "t ""'em' ·'-1-t "".tI' :t mw_&~A.~'i~~ ~..&;~~~., ~, .. <6 ~~~,Ji..~.t..<..~LJ ... ~ -<f,: if~'(-~ , 

!l eo_ant!Qt~l t;'llrC!"~,f>twoul(l be impf1$'Si.·1II_ 

(lU) lt~.\ld ~_bl~ the, ~'}b$.ft&r to looah __ tl)' 
ttOO 14ent1t1 .trOt1 f:;b:e~lr .~ small ee."n 
the grrMlm showi:t'lg raAlo-aettv1t,.. 

In oT'd$~tn &S$e:s~ the l~~rO~ ,of hellcopterl 
a Pl!'Og~~~ oz" t~fft$ he:ttc1!iptf;J"'''''ttntect lr;mnt "far 
Mlec~ {lr~ in ~ 3:;~lt;;h \~41ea wu _~t ,::~~tt dltrtlll1 .arch, 
t,53. The ~r~as s.leete4 we~e ...... 

(1) C£ll~ • T'his 
ttm_~. 

(11) c~~Ulig~ng" ne'er "fen~l"leld.tt~'l!.sl$ 
4 t~;;tUlW~t b6avllJrt~ ~a. 

(11.1) l~ek:~n Hl11.!hls i ~ ,;~ ~~latl".l.,f( flat 
t_tUl"el.escS ~. 

(ly) "teat ran .. $1$0 ~. O:VG~ .'Ha· $ depo$lt 
at roc~1, ~·ntt~!. in &rcle!\' to.' ,., , o'bt~!.n, 
a cheek ii)r1 tr~ s~ns(t1Y1ty .t~ t~d.teetlt11 
lUtl'~Bt. 

fh~ san~,' t-eohMqaes US~ttJ;~ the ~ftlt. obta!_ 
irk, these"~~l ~~a5i a~~ dlscus~tn 4e,t.ll. Mlow. . 1:_bnloa.UI', 
tM mathod sf'JQW.d to best ~lYAnt.,g~ at e __ r"m.re ttpletu. 
0(f tb~dtstrl_:tlon of alio ... _ct!v1 ty QV(\ll" s, a~~n;l1d_abl.are. 
8S' obta1.~, a p1etve wh!ehp1'6bably coi114 oot have bee. 
~btall!.ed by ~. otbeJ> met"nod .. 

ttesultll ~t 'I'e:nter:fl$14 'itfi';;,re h1lh11{~:~;r.g!ng tNm 
~ pl"Q~ptaictlr~ yOcin't .of \1'1", lmt a-rew .tt~.~tlen tc Hrt.d.r1 
de£lciefoo1es 1':1: tbs tl~tMtin~ ~t':r,a:rattl$ 'am. 

Af~ \~:tl £l11l, ~lth:iJugh t:~dleat1011S ftft obo"_ 
ovel~l<rm (\Gpoalts, rGsults geoo:rcally wel"e'f,ot'P~1'"t~;ettlar11 
S~1'1k:b"lO'$fl1~ f.n. p.t;lli't. ~l . th~ ~Ui;~l:i),t t~a'b:tr01.s._ toptmrEt!~b,., 
'l;:Jrt1eh t,~[Mle ~(;Ciurat& pn$itlOlU,,'1g al1"t?!!'att verY' dlr:rleul.t.t 
tincl in p:i!~t to ~.ll~rltl8$ 1"1 the $tr:lJ~,tti.;O:lot :Mldio-aetlvltl 
iI " .> ~ t "1 /« ~ "l 1 jf~"" t ';:j .p ... n, .l-~1 area, rl,i'~j,eil t;JCU,.t,d Tl.'tOOa::l 'fl a"c];'~~ , )er!',OI"ftil:3J:'lC6r.:", ~ 
~n'.'l)t)ra,;:; !nat?~tlt. 

Th$ Qi:t'e~ft used '~a$ a 81kor_l S.;;t r~le:r _d~ 
8Y!ii,lablft: b!. n .~ .t .,:.'ff. ~l. YA.~. :~l$O" .,. , l~lled 4 ~h~. ,~{~~t !~l!~1l1t8Uar_ 
ern_· A ~~port",.y tne p .. "lot Oll t . ." 'li!;v,4.ga ... l£H~:I:;';.1 &S:pEtct$ r>Z the 
oP~Jr.t:iQ.n Is atta~hG{l u ~PFe~. 1. R. J'. k". (Ie {~r:oot ~M 
{,. B. lloiJl~d, Jr;eophy;tle1st$., we.re.t"'es!lG;Jtl.lblef'~r ~~Ylgat1on li.OO 
op~ratlf.Hl:,:,r 't,,h;'ei l;!tCil'ltl11. .. te:r t,.~1ng tbe teat •• 



A $~be%tlat1c 41a#~ fA» lxwtRmlJiillt 1$ 1Jhowu en 
Plate t. Pul~e ~ tM er , ~,be.,. .-,l1tted by the 
plmtoe11tlpl1.~ " ~. fl: a1IPllt1ed BT a two $ 
voltage ~11fler ,t~ 8pr~1100 til) ano~ shotft lmltl'f1hr 
\'J!.th ~(ljtuft.,b1.e 'tl~,H~. 'r:t~x ,t&~~ ~b:>ctd,tand ij'lelieating t~t.Jt 
~M 'tncludtld in 'f:J;l~well"~td,t O.t~ tlf th.nmlt;tvl~ator 
t'Ube~. Ii eh1l:1e~l: r)l;~ 1~,1:!;{) trttll~Qtt):rs f':~'ovld.d ... 

(1) A l)aoo.l.ooom;.);;;~n~ ~111e~MJt_ .. 

(11) l:;$t*lt"'ll,i.-l\r~.gu~ :r'~~oor.de!'. 

J!ll0 sG:l)S.lt,;tv!ty (~:f: th~ paMl .... JliQuut(;J.d 1141.er.~'1metetl aT 
~ ftr1eti by ftltchin,t.· 1fl'r:i,vl;g1~n .bas 'i>S$U ¥~"'&d8 t~{)l" v~11ng 
the $J9tlsitlvity l'¥~o~e.r .. 

. _ 4lta~a. ttrHl :3f th~ fti1lU.$tabl&bltl$ Ofl thf.!! TIJ'!llt!v1'WatOr 
altelrs t!'l!&1 ~litude It:;lf tX1;e IAllSi. ,nec.JJAry t<t1 trl It! r~tXi 
thwJ ttt$cril~lt_tes agaix;J1t fl, ea:trttlln rAi4:'!ie ". <1l4Pl 'ttld~s 'u t,he 
pulse. :r~elv$'l. ];hl$ a't13'ttstmeat ~l tiers th1e sensi tlvl ty ~t t~he 
"-.. t... ...... '1"'" .5.iJn * . ...-.· ... ""'t i \(~ "''' ~,\<C"'4""''''''''''J .• _.",-jW ';~1' f'f4A<:.1t: t, ..... ..,.<'!t'.~'!Ii.lltl!l~"t''' .",,,""'_t,.. ........ A ""liN· '!if .'li; ....... ;t-...,J,l\.. "" .. ,,t "'" ",~;a""~""""'1!IV''''i! ,_ ..... _,,fi,"'""" .~ ='V • ..,""'.""'_. .-..x""" "' ...... WWt4 

of ~3Unit~g tJ:~ .~u4 .. nt ~$C~med by tM~:r 1s to Qd3ut 
the bbS{fhfl.n t}~ a11~eratt 1$ in, :fll,Jlt, sotbat th~ baokift>uni 
rea(U ng t~ set, to ~ "taDdu·it tlt~,ur~. ,W this il(ijrl$t.,at arre..,t$ 
tMs:~ns1 ti'Vltlthe wilGlfi ftqu.i!)~nt.lt 1.$ lx~~i,;js$lbl~to 
~p~J."fj lni:ltruaent ll>ecooo.~$ taken o~ar de.a in l';f,bich the 
leQ$l!al lawl (if "tlvltf 1;9 41rfe~ant. fhis would p~lrb.aP8 
not be,a serlousalt~t)t in ~tn ... al, but hta$e~rt«d,n11 a:ffMtM 
toos.~nsltivlt1' of thra :1~~n~sus.4 In t.htJ ,W)~okQa HIll. 
,11.st;t;'iet .. 

(1) 



!~0\11dcm .~~ .. '~ ~~. f,':;$r ad$.;U~.t_ 
~Jt.;lt'lvlt"$rt~~ ~l'4"~ b,a.l~ .• ~. 
ltt~ltl~~~~Y'.t ~~ $~ ~l}}~~a1t~h 
l;'$'$l$U.t". :titftl"l~s. ~1:th t~~ ~~_,. tbat 
t}t~. $'.rs";_t1_~).1~w; lod Q'lf tba.f'lDllltr1\liJ» 
~'Se~$~. 

(l~!) ~~~l~ttl,$h~nlA M$O ~ ~f~f' o~r:.tlnst~ 
. ." ..... ~tts.;1~l1flt"f}ve~ .~ ~1"~" 

tt~~l aet1't',lt . • 
Tbl~~~14:ttWli.fl_ -~~l$.'Q~~ 
.f'f ~~~ttf t~ll"'O~h :f'~ .• 

(td 1 .. 11"11 ••• 
T~ ~~q.. ttl ll!~~ni3.b~tll~ .Wt-*.f.nIe .• ' 

C~$_ ha~*1\ k~_ .~.:t" !!l'~~ ~1*$. . ":f:t,jI,. ~e ........ J.,U1 
tbe ~ ~. l_e f."1e.lipdttea h_ the 
1t~~~. . ...... ' ............ n, .........•........... ' .......•. ·tht ... ~. I,., tl __ .l,..,l \J'f ~,;l~_!tl'dtv o~ 

", l)~~ ~.P. __ J19't). 

'h&&;{~lfm. 4$J0-Q~tt.tl ~l:t~!a re1atlift4y ~U •• _~ 
~h5,.chbl ··tit (1~l['~ __ ba'~n4f.-ttoa("A~la_.. 010_ 
V~~1l~~s1_ on.tb;t '. '. ~1:1·tn T;cttfr~bl. ~!a1,g~~~~ !'~$l". 
,,,,,,m""~ "I' ~_""'fi!! AiI\'I!!",1; ""_"" l",,,,Jlt<w a " .,,>. ?!!!'"jif ....... , ,oj""'1:""" O' .. .I'a'.<lIIf· .;.;.t-H.!~,J:-?:.~· ~~ __ ~QU' -vJ# if-i;:~J."" 1§t-¥~\l',~,,;d.Ji':,A.- _-~ ,"~ ~, ~ v~~ -~~-" >r~'''~: 

~. ·.·.l.,.·.:i{j'., .•• '.''l ,'''.;.;,'~" .,-.:;;.~<:.,., ..... " .>.;y,~, .. ,,,.,.,h""~:1f'''''''~~ ,.,..~. 'ii'i: -,.h~'l'w"'"" ~'j~-..."--~~--",, _,.~ ___ ~tt" c ~{i;;:~ ?lj" ~~-rw..-f,4:~" _ '. _, ,_ U';:". _ ~-'¥' .~~ ""~~'-w·~· 

that.~l$'n¢}b~'r' .· .. .;.".~i,ttt. . ~·(tn~:ltlv. In;.~t~~nt ~QM~t 
~t '100 t_ttl~ ,1.patoo . "t~'J1 'ttn~~t.ud 'be 
~l!t~e_ble. am~,~l@l, ~~ .~. ·~~t~"t18 ft;b~a"*. ~~l4 tl." 
o't~~rr ~a$~~~11L~~J $l~l,lAl;' .. ~t:f~~t~ %%111bt '~·tl1seMaI"e4. . ~b 
U''G:a$ Mu,liil ;~ ~!mt.dm'<~j ttl~$;b.lir]i l""~r,~.~tli:"'~ f_~ep~s~ts 
$.h:dhlr to ~,q m1~~M1f_"". 

CD) laIRd. 'd, allUi~'.D. 

Itk$aJ~a ia h1llY' t!t:l¥ ·t~l~ l}'~ •• 
1t11, .• t~,t ~ ~. te·f'ly ~-.l.'."' ...• ""' •. t,. ... ItSN .!{)OtMt ~. 
~$l~ ~. tNdk l);,~ ~. ~~~ $,t ·~·'f\~.rtld. 'D."v._ 1_ t4 
Rft 1'lea tlltb1s. ,~flncJltd a~$ ~_~ll tn. ·MlC,Pk- ,2) 
In t-iJ'.~. 1)()~jft.1~)D •. ~'Ilt tiI~a .~~,11te 
i~$$l.ble 'op~.sf.t.klntn._w.wr ... 'h .• ~ '~~b to 
."U~. 'fhe~'~$'rtlo..fJf.t~,~~cl"Jlal. f~t 
d.1.f'f'e':r'S o .... Q. M1de .. ' .. r.l;l ~.'.~' .. tha.t$tlG~ '. _.t .• $ "". '!"~~. $on 
tbe:M tnft:r~ $~"~ _ .'. ~f lllt.~t 1.t. _$ cf)cna:i6lftMl 
that. H-t'J.~_s r;:»t311.t. .. 

~:r'b8' :r'~'4a!J'..a.rvf * -Me"'" a:. dlfr .... at, ~e~ 
of' St~r1!'~ .. ~~. ~ ~~ .. ~ 4.1Y~ :lnto $ftttoaa. r.;r ,_t%b~et1~n a~,p ,. __ ,.._ 'sJtti),b; u anad, ti ~. t~l' ~i4p. 
_~t\~ $lde .~';$ e!cl:lJMflt ,l~l t~r_ WN flea. ~~~·n t,WJft 
f'~a~~t!tSt . .begtrul1n~~ ~"'~~'... . or eacb. .. trt.ft~~· .-!~H. id •• 1ft_ 
Otla ra:'~l'.. '111$ :Gl~:t:l .$ \\it $'sctlQU of too [ita,.,. , .. 11 •• ~, 
~~:f'~@~~ ......•. ~~tl~l~. . ..... '.' .net.# .t:o . tile mile. f£;h~~i1$Jk.. .. of 
.200· f'~~t be'~nf;1"'t~!'¥~l'<~~S !j'}as~st:bl!lt_ (it will be 1'~tM .~ 
tnf:1 t"hAtdtstlM'lC_ i';t-a!'~ 0'!$RllY~*~1!~.t~W). tnt,s 

. .~. "i_.,... .... ... "1$ ' &.k.......· '. t .. ~ .,t "-m ()i",; ~.~.~;iI\,on })"];r..,vat ... ~,~ .' ~l'i":'i;f ~c ·U4.4. pO.il.Dl ... ,$ 
a.t f~Sf,ttt1l'fh:$ c"~could .. ~ .. lc.t~a;ee~.tri1l; 
in thi5S... .... (!:~t~alv7 It It }~das .. t~~~. d1~]1.tqe tbat the 
(1170etton fJli: t;~~l"'I!ea l$ C'ont!'O~ hythe t~at'tl1'$St 



~:e4. C:~tl.1et be C~"!1 ~~tt tMI:_~ 01: c~l 
;t~~t10,u. SO· _ ~t tr.u dis '.. .~n, O:.t 
".d10.aetivi .i!tC; . ~t_n of tt. .~ ... l~ ~.t 
dlM~~l4 'by I •• MI ~Mt~ .' ti~tr.~~. 
,tIO" __ $Qflth t~~"it$" __ li \)$_:::3' 4ttlenlt t& t1,1n'tbLt 
it!"$«. 

'(e) "'.&,., .• ,,"._. 
tb.~$lt!e. (tlt!'. __ s$ f108, !UlI,'l a i~oJl'tl(;knott_ 

ftstl.l:t1J ~."'a.otlf,la'e2. 

~~1Gi$:1n:~~$1t"n.l.~ uedl __ tM f\)llow1:ft1 
e •••• ~-

(1) ~'lli .. ·iutlblllt, :f;df.~,l~:Q.~~ ea~$t.l\'l\ .~ . 
• ~ l:tle~,. ·~t tb:is type. 

(1,1) 1M ctff.t ~t wl~!ld..h!eh_t!Mtlf!\..ul1 ,-. 
&1~ .a.~ltb .. ~ ..• U~p,*~, ~o~ .... 
.f!II'l~l"""".".. it .. ~ ~""tw '",If "If."!j" ._,.,."' ..... 4;;;.~~. ,Il..~~.'¥;;jflk·"'· !;J/i,4~ .. , ~~~i1i;# .• 

(,f~ltJ!.~~_1 ~:r 'r~dl}~ 't.!~ l .... glfb"t1{~&J'1~ .. of 
neb t~"._. 

~tWll £11~;~t l'$;tCth. . ..... 
l~~'h 'U'e to the~,rel'aft tollodlil 

~~!',.. 

AJ"MasUl'~ ~~i .,...... eft'~tfJ£tb~u$. ., .. ~ ... ~ .. ta 
~p~Mlb; ~ ~b:1eh',oo1Js th~ lfN_SiUCb!,Utt, l. •• tb, p.~ ~ilaot ._P 
_fti"wl ~ .aw~-.. t; ·tott,t101!!!n_t c~ __ •. .It ~d.n 
.t.. o~~~~t t~~ 4t~pnce s ~'~ ~lo~si' alU.Q_ 
tflind .. tO~_fl.()Ut;. ula e~nt.o·~r-l'};l.t.~f> ~ ~:f~ .~11 
u that .. .at~~f1t $1.z~"$ .~ ._1i)r.~t:r8 •• JI:_· ~;tt Mea f~ 
wltb~ll' .. -acr.-
(41Iulil •• 

In.g$_l"a1,,!,$I,t~l t$ OVid' t.~l~. ,~" $~J:TouDdi:~the 
OQbtA1·t .'<Fft.)*!q:J_~~ll$a~~!l\tt,_. . ~11 detlw.tG. ~~1.s 
_~e {)~~~v~'llwb{ltnth~a1:rc~af't tl.~du.otlY~'1.:rtbif ~WilP., 
.t .. ~'} s~~~al.:ff.ts ~fi~en" ~"...tbl.a1".a. '~r, 
ile.tlm.te . ·a~.al_wer. ~_."~~1l a~be1!' ()fUaT.,fSe$ -JoDI 
t~~!fl!S't.rn bcuadu" ~f. tt~~* . ~a ~~",. ... .It .wasfoilal 
Pf}$'$J.bls tG.~ .~, ~~ cd'" .... rsu, ~ tb1$l1tQtb.c4 
or ~r.4$erttat1_Cft the· r~.~ul:t$t~sbee,n a40"ted In J'*lAte 2 • 

• that. tt~ c~ntGn,l:· .• ~lla,yp!"tt .. nt .~. pl_"'e(t:f lJeftlt$ 
a~.obtal~,\.i~la~11t1:i l~o~_!.$, ""h1ng~rid a4 '. i '~lt 
ot .1i1'_ J~. ~.,n k~pt t1)a r~l~.It .1'1$ e~ 
t.~ {lls:pl.~I.~tC"~f;tt~#s i£.}.'l"l.., t'f'lift,lr$~,. .., .h~ 

~:fee'tQ:(:1~t'fa~1~s~f'F:j,~}31tltimnr. .. . ~~_. f ... ~ .. 4? 
_~e tl~ .1n ot~ b~t~r:ld eo~~u:rs. 4~.1"t'Mtlti'~1.JJlOWD,1~ f\tl1 
11ne~ .;r:t"a~~l<ijs~~ .~. i!l -~'ll"f)~ tlowa fJi.f1 t.1hit' .. ~~ ~.:n4 
~O:~~'tt ~. sr~~~ in 'll.o:t,t.ed ll,~~$.. It «lfl11 ben.t} tbat 
tbe~$ ~. $ . l.)~e_ le9~l l:.,.t~n 1~1~ ,~~~~" lOt 
e~it~_lJ~$. .. .s::L~ _ t~.a r~1:t§fl\lr~ntadjutlt.nt the: _Olt-
~$ettlng tll9' 1.t!'Wtmflt. 

(~)k"j!.1 ... .,. 
m.3t. Ml"$~&iOol:"k t~l~ ~tl.l* QJ.l~ T).(;t:rtable. {~~ 

Cii')unt~$ inl~~:r ¢9~relate tb,e .•• 1$,lW_ a~ull.fl!$ with 
g.,log,..tt •. $ toum.&1l~~W,r.,tMt tr~ _u;t$1,tlvlt.y:ot' th. 



fh$ total ~ of tl~ tUi~ on tl'16 Cuocal' swrve, 
W~iI .bout 1 ~;ar~. 

(I) 'URI_. 
!he ~A,lta ~btt.ll~ at C~V ehew tbatthe­

"~Hl~s ot },}OlJ;1tlomng th~ 4t~orafta.:t~ SUft that tbtt 
.;tiltJd ~ld ~t be 'Ils.l ecooo.m!c~111 to lilearob. r~r ~ll 
~~ll~., t~tl~b fUl those as~~1ntod\lfttb th8 cobali 4G:poslts. 
'fhe f'~.l;1;t$ ~~l~ov.rthG _a,t8Tfl ,P:ortion ()f tl'}~ ".r •• , 
hom1ve!', show ;th~ ~tM', ina ve'1:Y taw:~raN.. li~~bt. It 
appe~~,,, tn.:t If 1t is d.slr~ to ~b"11.t,n a i;1.1ettlI"e, i.,)t the 

, 1(l~~1 dl~tr!butltHl{}f r.d.lo-itfrtl'f"t.tfovar atl ar •• teo 
ly ttl't!'the ta •• £1f' the :DA.3, and tOl"'. ~loh aet_1W pihe.,.,. 

_saSe. or m~p. eover~ i$ a.~d-JJj\~bl.t t~ u,&Q ot b..11eo',ter­
moll~sc:!nt!llmlat~r $qU.l~nt is .m~&rDJfln $peed ~nd 
s~ln'1s1t1vlty to ttl'lJ ~~thcd ot ,grolloo survoyintt .. 

,fl;~ulwt)f ~aglei;:~l 1nt~&;$t tIOtlld ~ertall!ll)" be 
obtair~.1 ~;l.'itl:t nt' t$i~'l wo:t;"k at: O~ov t{) the nQrth ~lflA. we$t. 
It e~tittO'. fJi COU'f':le-, ~ p.rtS'$'1J.mefl at th1lt p~aiMilnt $ta.ze thatsueh 
re~l,lt$ Wt)u,l(~, ~ee.s$vl1,.· !:u!jf'~r~ ftay di.%'eet uset'i;1t~$s in the 
seat"ehfn;r de~~~lt$ Gt rad1o""'\\!lf:t1ft mlns:tal.,}·f)i7 t:otlmarclal 
va.l~l;$ • 

(a) Q:fWuLIBlI. 

T"M~acJsbu. .. ttH_ 11.$ abo:~t 2, :illl •• $t!ittth-ea,s\ 
0'1 ~.nterrl~14. .re •. :t1'lOl""en1t,e has 'heft ~1al4 fi'a smaU 
pS.pe-:llke d.posita ~_.nt to .,a. eQ~ltaet of g Jl'anlte with 
"~Y.. lb. sl.t. WOi'ked. ar... d. ·escrlbe<l .. _ten, by ... · 
,.--. (19'6),. _tug totbe utr .. J'Oughaa •• bf' the 
.-tr7 tb. tiNe bu· ~'lOt bean .. ~ pw.t#.,..W .• 

tt _, dlsooverea du:r1~ the '.proP"'amlU cOt ra<'U.o-act1ft 
t»1!tt'5g s-pec1m4u 111 ~¥i1i10~l\l1 (wl,leet1em Q:~1e4 out by the 
~~ fltt;ping 1948 that Ir~:ll.1bd~n:l'te I3JH~Ctme_ f'l"om wr~ngl&~ 



sbo'f11I14 r6rl1~t!vlt". A bftl.tv1alt ~ pale! to * 
-*'lnIs ~ IdP~tGl part,.. 4~~!ns; 1., a;:r,.a it wg. 
oh.~i tb,* _Ill ~n ~l.h th~ wrld,lilI. .3.1e 
~%tem,'fal h1gh. iIlot ~1!'ect •• Oil It po~ble Gel.-
~Jtte:!t ft:tlg'11Ji1 npto tift tiMs badt~. . h ~. as 
_1~~8:. glnnEJ the: t7 of testl~. t~ p_t~~ .. 
or tt~ ballcopte-r ln ·1~. ~~&'Vl1, tfa~l'eci OOtt:1'l:tr'y 11 

<'I) r .... "@IMDSJu .. 
~~atl(ln$ \;1a:.~ sarloul...? lS~tt),l~ wtth bl ba4 ._tbm*. Ii; ~$US that. ~~. in tb1,$ ~f\\t$ ab:!;)uld, be cordt~ 

t.otM .~~~~;:;l;r,;~:,nth$. Paralste:atlow elou~~, v~nW .n,r 
11 .t:t?J,'f! t_ ,,', ~~ n~y ~ t11s.l:tts ~ ':~,b~ ;;IUDll.w~ ~ewere 
J'\oa~l 1e. ~h~ aft ~$ ,ba$li ,on ~~$~f:l$W .• r::tl.ci ~t ~r 
of t~.$t t11gkts .. s ~Rt~ t):veol' ~lo3 te'atu~cnJ 1n the 
-!3h~u~ ·ett.~ tom. 

,l :f_t~ of too 'J~~e:rf'1ald~iiii4 1~~aJ"l, 1Ia& th. 
:rmaNr $}~i ~twla O'f ti~~11o-actl_ ~~l~s ~l~aat.red. 
A p:r:.llm;b~. 11 ~~t t.~lli, bt W4$ __ ~".r tbe;\'tiUBtle~ ar&a. 
~ it __ found that ~ ifIWlk 0:1: tM .~a tl~~.,f' 'ns 
e{)nt!~l,. ott.' seale.. . For til(jt, ~1alw oE tbiat 
the bias "'ting .... a4~s~ ·to k_p the recoNv r 111 01'1 
seale. .11\)~' .tliOft ~e~. ~f't_ al"aa .nsar the: 
WOl'k ..... Q at of flJ.ittit, 11ne_ tello,,1ng the "p801:" t!¥l rl.B 
fta lila out. afl!ll~ a 1':~D; ot~ the ~~;~fl.14 1 ...... 1& !IQ 
stseett ~ to •• w IfJt ,_ lMhMt.O the ale.. The_ 
W.Tf) r»'W, stgtl~ij! in • .en &fllS& t~~_, the hi_at JJol:nt t:;fthe 
trBVer..._ "l"(i' also ~{~ t'oll.a'd.~ t,,~~coar ... or the 
u1.~. ' .. ' 't:h.$~ t:r~¥$r~:L: abut ·us r1tted to tbe 
til1~_ to-r the flurtOae ot " '" .' _ ltlJ r •• ~ _. 
half'. As hs!atora of tile (!~r:"J13:ct valMs ~ oot;t;l;bl., 
th$ pe~~ 'Of tb$ ... _3 0'" ,'17 U d"$ t 
the_uftl-n.t,. o,r thtJ!: shuntM!r'euriW 1f~ ftlthe'r lowl" 
~~t .u.s at. 

(e) 'BS1.ta. 

fba 1100. ~~a~~ sho'GmonPlatQ$ 4< ti.". !he 
t..$'st flJ.gb,ts~.ai te~f1el~t s:bty* a ~ ot'fIrtJry 
detlxd:te isolated t~nott4U~s. :rr1& p,t'l:Sitlo. of' tl~~~. 
sb'Own on ,f"'la,t~·4. TL~iUA iJ;~t: . t or ttl$ lceatio!l of 
th$~ .a.~t:J_l1e~ Dflt~he g'n)uul... s,lit~:n1t'leai'1Ce i$tr~to" 
r~t kfID~lnt b~t it $~ t]o;$:slbl~ t!~t __ ~t l._t fiB fif.$s.ce.1ate<i 
\vitb ~ll~t!ve ~iOlylx\e:t11te "i,~ •.. An at.~'}t 'WU jjf __ to 
loc_t& tne anoual~l'~$u.thU.r l~l\l,tflock o.ttrlI.~ tlt9~e'u;rt'l trip. 
as th6 tl"a~il~ was ~. ~lcllt' too ~. ~ 1~tU'$ ~ 
spent t~stl.f~ t,he ~$'~ wittl };1O.l''ta'ble ·Celi;:erOQIll~"f anti 
r.~)~s ~ftw10. 1:.I$~t\OOWeN oblalne.d ~.814. tot.- ~d 
tu. a b~noe ofov~ a TIll1.. It 1s consl~, ,ho~, 
tbat tbeM l;"'ttadl:'CS ~fJ' iMuf'ficlMt t'O _~OWltfo;e tt-~ ~bsQ:rved 
.. ~l". It 13poss'ttla tbat the a~l1' lfU _rlOt to a-adlo ... 
$ctlft .. m.at~,fiW helow tt'lf~ a1:ror.n .. ···.t hu.t to;Jt;~t~ ~etl\f1t, 1.n, 
t!lO b1fh ~ south ~t Bluft Rock ltM1t, WMAA .. wttl. '... :4 be on 
a lsft,l.wtth tM aircraft in ru.,. auch at~Ua ~ 
'toe mutt h1eatedb1spot1f1Jlg. the ar~ ()til1~t _tlvl 'bF 
_~lngll;he «t!rvaft nther tM.n by nl~tnc ti detlfli 
~_ f.r® a. _p. 

~t1gh aetivltYl£&$ ODSf1i'l':'f'eti lntI'l$ l~l.1Jw1g area. 
:l~,~ a~l1~s aVrfGQ~j a4B 3tii'h r"r$~\I,'nI$ .lOt'~ ~{o~1.$1Ul"a.le 
l.~hta on the rUtht l1r:Jes. !'J:he location ~r til •• a,noa..1.cm,a 
~ 1s S'i~~ ()(l Plate ;;. T}:~ ~..atu!'e of the ~11_ 
~ngf;*i)$'tS the :preseneeol;~ larga a'r~as of low II!'-" t!~1:MraU&4t1oA. 



.,. 
h'~ ·tJwl the .kf'~ ~ll •. p~lae _~Q1_ ~ts. 
!f' it ._" l}oMlb1~ t4). opera_t~ .aelnttu.o.ter .. at '_=~ 
_. =.!~.y'", ..• 1tV:#'I. it. ~lgh't be.'. r .. ..id.··.·.·.·· ... $11):1~ ~ 4 •... ,-.·t.f;'$O;ttU:_ .I'~." ·le$ 
stt"'~ ell t,~ .~ _tt ..s ~ to .. l~d_ 

• . l'l~t f~~r ptO'. . '. ~~ft 4Id la_afa" 
s . ct.!. ~~a.lt. laMt J;'~ .• lbl. to ,ett. iSia .sttM.teoe 

the $1C_.t:teat.M.WI of' the ~~ anoa;~$ 'ritt\ Q;ay C't'H'ill""t&t1W8. 

(4)l1li. __ 

ft, b __ I_Nfl 'tna' 't,h~ .ftftlta ,~MU." ,L~ tM 
2.-ftaW aNa 11ft a wry faY~1e ~kt • • t the .... 'liUU·wt ·lleli ... ~~,·· .......... ~, . ·.tnOOWlt.,· ~f' this 
t". •. ~ ot ~lc1, .... 14 be 1_~ tQe~l.t.w. 
~aft. _,.talS. oom,p,l,a·.1J tb& ~$B1'b'll:tje. CJr the 

~1Jof 'tll$ ttq-lJMd .. lf1eaUtlns 83'.'" .-ISGr· 
. k1~W.m '.' ... ~ll ••• i .. _" r"" . .... ~""-.- ...... ........,..~~ ':f" " ··-If· ... ~--H .. ,.-0"""'0..,. ~',~. ' .• i. ..' .~ '.·t. ~-"-.iIi"~ 

Oftel'_.eildle to ttRl fl.cNrl.at ~f. _ald'. p&Hlble •• 
1M .. t .t1t1cled .. 'lIf a atal1ccptw' III thl~ _~, '~la '-
u .. _JUot toaflll.....w. ~ ,aI't,.. fbe 
d~ft eoald tMa • ..a, .~t; ....... ,l,It· 

:.CtU .::u-:'~=-~;"~~P::~~:Li!!r'::. e:.t1e 
1""1p1;d ~~7. . 

~l ~~ ~ th$Ff~el4 aNa ·are sh,?1Ia 
on Plate ,. 

l!ohl fiylns tiM t..fa» a~~l!t 8 baUlf". 

tal .lIAIa:. __ • 
1f.,ta_:re ma4ef,lfve li~- of ti19 '~l\:!111l 

field u .th,l$ er_ 1~ ftli"1" stm1larlu, p.;le.d(ll;~t~;rl.$tl_ 
to a .' . .... iJf th\l J~t.u aNa Qf 4ustJJdIa. ~ _.hi .t_1J;1on of q~t·tfttl1n tht.u.& h~$ ~D 
1.~.'. ~lj .at:t-:lS ~ be, tb~ (.o.,~l.t hot-loa (nal,. 
_114 Wh! ,f, •. ) .. 
(1,) ,'Iaid;' ....... 

'!tNt t~ 1'IfIIM .~ .• vu tb& toll_tili &1' .. ,. 

(1) fJ!1e kr~ l'Mi .... tl ... d*POut. (:aela.lea 
.p~ ;me." Re. an4 Chl .... Ocw:i •• wa). 

(U)~~~~. -,,--.>. 



(e) 111;&IiI-
~li$:$ Wl'$ ()bSe"K(';;V~J!' .u~ll 4.:p~\r'lts. 

U W~$ .~~P"~' tt~ ..... $t ~ulo_ll 11.$ a h~r_ .@r~.ow~ 
the W.Qne:n ltbatt&t t~ ...•... ·Nth. 
mal:n:r~a~-u:tl1r~a ~~l:r 21$d b(ij~n. (\In. Ir(fU~ * 
&f~(\l:tu;r(tof th.$. !mcrtlk;~n !Iill 41~j'tl'1(!.t, p~$vl~ulln~t_ 117 
italy ~nd j~¥b,1.~(1';2) i$ tt~ ienet'.l !f1,lgh le.ft3. fit J'a4U.~-
activity 111 t~~ OOttn.tl"y;ro.fJk$.. I'J11,$ b$a _ffilCW tt. Nault.; 
In two ftp. 

(1) "ffhe,;a t~;;J! b~t~~ 6:~tting ~~f' t~h\i l.~lt'l •. 1$\;d3u.:;'H4 
.. that t'h~ batrlqR,am ~1~ a .~ ta. 1 ... 1 
r:~~_e4 by t;:t.~$ m~t~lt~. th«a· Mnll'tlYltr 
!.$~r t,nal1 .111 ~~:;r*_lco~:tftttl'\ff_. :r .... 
~l.~ ··qfl1$r. '. ft~~ .rr_t fit tb.$. lid, ___ • 
iftltMt!~1 ~ .. ,.~ in.. . ... SVQng ~«tl~iJann_JLy 
t1t~'t"i.ud O'V~i" ~_0~..e~k$.~&l"YOU <._ 'lale 9. 
~Ht ,.,. 

(2) ~. ~11 ·~l~.J~'t\$_ .91~al1 .. ~U$:$U •• 
tJr~~le!,n'f i'ltlQ to ttl. p&a.q~ ~.ott~p. t ... ll 
e~ .. !l~t~!J;)S~ ~..av ~. $_n .!nth~ Jll".f'1.las <€tve1" 

l;)11l;T~lJl . . . ~~11.!l"_ (E;<late .9, 
~J~ 1l.. !t'~,~ ~;;jm,f~lka_ tb. ~eG)f!d$ 

~~ddi;O.$~d. 1;,1, Qba~*tl!'~ :r*M,l!li~t~ 
~1~nltlc.a;nce. It ~,$j. $~$ •. ib~ l~hat l'. .. s 
o'bt~l.~~l {ls1ri~: I) .Cd ~l~a.tt vllll .~ $t.ff."ti:$d 
# .. "",,·:1·1"'.' l(;I' ",,·,tbt,;,,\;, ""'''';il;.,'Jl. 

A . "1l'~spe:ettr:~ .,. night. te t_. sj)tl.th., a th~ lloJf«V 
f~~wa.$;:Ji~ .ir>~i QP,~O'~~te OOU~$$ t).t' .. ... ll@;ht .1~ 
1Jt'~ml on Plate e.. $tJiOr~ &'~_l1ea.~. e~u_l" Q.ft 
t~'ttill f'l13ht.... tb~ i.~~d l~J! .. l ~f filet1111', .~~ .. th~ ~_ 
f •• _ _s 1"a'tb.r- l.~a.s t~ban tt.tt'¥A .tblt MW:rll fllght., :prObably 
title ·~tM ·faet t.,tl~t~~p. U~ ,...·,.10_ tbe 1' .... 

!i~~ples ~fre_if4e obta1~ l;a t~ l~.ken Hill .,. 
~~e Sho~;fl~nfa. , .. 

".'ittl n!J,'bt tfJlewa$abt.tltt , ~D. 

(4). __ ". 

T~*t"~ul!llt1loMaiJ:~tta:t ___ ea, Hill If'''fJtt:.atlon to· 
t,,~ difff..ltltl.~f..)t t;bfJlo~~ath)n in ctIlUltr"f:Htth~tl'~h' 

.~.~.: .... ~ .............. "' .... Jt....... til .•.. _ ....•....... d1.t.r ....•. l~.1.lt.l.~S .. -tl.· ........ r: ... ' ...• ~ ..•....... i.: .. ~ .. '.& ......... to ... · ........ · ..... po.·. ~11e.·.el.· ........•. e ...... ~ ....•.............•. ' ... ' W1\.',.1 ..•• walde 'FrCt_bl;Y~f't"t·a ill.:rbWm ceq·· to .~ .;&~Q'a'. 
ROlltt.K~ ~~.I~l$p~{t .. ~li.lly Im:po$~ la witb t~.:U.e~pt_. 
J:~~.r-e Q'OOi~!{;~slbl$ ~1f:}fc();verln~ t""1.e14bl: ~ ~tal1. 
~t.. ,\j;~ ~~~a ~1S ~.fl .. ~ •• tulj~,' -n- brtl~ g~~gi$ts of 
atne ... t~o'r¥~.~~tf~~l ... Ltil.~, ... {'l.~r~~. l~P$~t-. tt"f.al;'blb1e (Ji1r.¥h~,.eh. ~ll e;r~s 
of ~RY l~~rta_'$ aw'~ Eh:Mii1;1r.k~1. It allt~l.~s. e~e;!ft:."J W'.~~ 
$3f$t~tl(tall.;r tl~,vf1tt1, .... t~11e1JP~:Nf, lfl.. t.:!:rl"p~~ . ~C'f'~ef'e.l 
~fiv~~~i~a_. the kttt~~~r.1(tl#:t 'Tlo~lld be o'btQt~.~t'itl~ Wl"lt eQ'~14 
~·~{}~l;$td. 1n t-lOOtlt thJ"ee... . .. ' .~M It t5:: fol$lbl. tJlitt .tbe 
~ee~~t$!cul~ 'be .~~1\'~ ~~1~7 eo~r~lAt.tw:t~;~,tb~~lA>f',~a 
rQ~fJ;I_~bt;a:l~d .t~ J'~'t:tt1~ w1t",~ "*.~~ t,.C .3a,~I'ft'd!t. 
~ . tb~ "t_1" --:t,. It.iJoou.)A ... b$ '. . t~Ult . the _untrr, ~rouad 
~~ lrll:U, .t.~I_.111$'~1~ ·to tt. "}l~1W$:tl~Hloft:h~ t~.e .3 
wtth ~tlO~. ~lo\ll'loftl .~~.fl1~~ fi;n:t~_l.l ••.. _0'~11~ ·be 
l~t,_ ~afth ~$ ~by thLs m~a'ttt thltn )y t~h~ ll_ Qfth~ 
Mll_p~,.. 



-9-

. IV'$'r1 $~D# f'it~c't~~l? as .. O~~ ,. t~el' thls 4ez~;:,~1 t .. 
tlW~i"nl.prt~filfj •. _JOe l"U. a~yo~~ .• t~_~~ll .. lll dlfr$'!t.nt 
~tu_t.!~;mJ at _;Lib~t_tttil,tf.l".nt ltld· 

th~ scl~t;l 'f!'~ 1"f.lS't:~ t.e~ $'t~~OQ 

(t) i11llfaalt8 ~f geo:lolt1~8'11 .ai_flea._ at l~ut .,. • 
• b~:t~ 1#1 all ~_. tested. At CUMe a~ 'WufClel:Uau tbaae 
r~_lt~~l}:j ~vt!! ~e.n G1:rt~1!~4 'by ~n;.v e~~:t" fJ~t~~04. 

(2) 
~M be 
ot~al~~ 

It ~~g~~$ th~t t"'~l'8!11 ta ()bt~l,~¢! ~mlllg ~ bell_pte 
~}L~~tlY . c..,rar~lQt~~w1.th .g_loU than. th~_ 

'.~.'~'"".B.'h ft t:&:st~l" aj,3J:e~afttlylr:tj: ~t ~".t.:r heigbts. 

() s~%1$lt.lv1tl' ~t~U~a:rk VI ,SC1*ltll1ometu 
~$d. ;~n n:ift';r.aft t"~jJJl1t ~t'l~t~t() 1®:~XY l"e(!UlNl#~l:&nt .. 
. ;!;.f~~"i!Ic~<l!>. f""'~Y'fi.·l"~. ,,~· .... 't;1.f't">,tl. _. .'" ~';''''''''''!>i'M,1i>'",,4 "''<'Ii", '~"""":,*""fu~~"tQ .t..", .Jt",.,~, 'P""'-"'" .t.@<"3 
,';'"",;0;;,'1$ ,,,,,.;.r,,' .... "~,Jk,,.« ~'.-.'< "g~,.ji'ei!:,£!l,i(l'.Pf;'~;""-"(t.. <4,.,'<",;: ~·~'ii,t,. ·i!ir.:',f,'-> ,...~y .;I);~.iX,<~il'''>i;;: $, 1b··iiN' 

~r:t~~nc$. 

(4) .'. te:f' 9A~ l~_ld·ted ti;:. l""'';yltj~~'~ ef~Ye:rs;g$ a;n 
a~G~ \0, ~t!'liJ,i~htt',. .1t~~!l"s~llJl.alddD~n tltrb!tHrl1y. 
It 1s !,~st; t:rt~lf'>a:tiiltG '01' f'Ollh:~:hli~n1t~ht ll~~11'Si l~la~l easily 
!4entl.t1abl:(lf!~ati.ilre$ ., 

(~) ~t'he: ool:1c!l).pte!' t'>?1J.l r~nt ~lve t!fW r~!>'ll tHld. :e(H,n:~.ll$'te-
~uti<ne. (;OV$:t>~~ lari:e~0a$ tr~t i~ .;'.lr~fl tJr th~ n .(:.,3 
abft~ .. ,It $hQtlld t<b~r$t'o~ t~f,:~tb.s i~ C'l"~l" i!Jtl~~~~e t~l~r'e 
the. .;.1.3 ~d.<~l~a.ft, ~ ~1 l~ u.:s~,. 

(6) . . the iJi,m.ot £lZ?a:r~t'.on V:W"'f dltt~Nnt 
dl.t~1et-St .. tl'$P~~ldl11g. @tl.the .. to .. · ... ·. ~'lGgl*apbf, t~hf;'. [l~lt . ~Oq:rq& .. " 
ava1J,Jibl., ~lrt!! dls'tribIlU1tHi"l o,f'f'J:f~.1.O .. &ctiv~.t7, t_~:ua 



~fll of \)p~~atloQ~ are go:$$Ib:1e. 

(a) 3'8 ... tlo ....... 1'Jt~n~' ..• ~.~ tbb po ••• 
a el"_~ft$~l' .'lld ~~~itml.,. eo .' .r 
'a,. pllft. _..,»110,' t'G I~t al .... ~.ll.tol" aaJ 
d!~t th~l ff!l.ta.lflrt~ tht' flipt 11.,. 1m. 
!t~~ . . '. '~.~ ltJ1 t!J_,,""_ :kH»11l1 
a d._ll.«1~ahtl.r. . 

(hi ~!»»otttn:fJ ~t~wrt_ll~s t~:'tl,,~~ .. ~. 1'tW' •• tlg_'!;(ln·QB 
.• ' h.... ~_....!It. l!:It..~ ;t.t-ril,... ""W'~1"'Y'·""'.O!I;"'. ~1;..""e.'Nc_ ""'~""»l' f~ t.. ... 1c~ .~.,~~. ~.~~--'~J.M-'. .'~ I:..;~;A'~: \f.i'~,4f·~ ,_~~'~-4~"i_'._ ,i,./V-~ijJlQ"-- ~l~* ~"~' '~~Ff;'t· 'ii'f'~lfi,;4" ,_~ ~m 

l"'~~ t:bHft.con~l.'tl~ rJta p;f,lett an 
ob~. ~ntl ~:nl;_~_. ~per.~ .. 

,"lt~~'t~~ ~bol,ll~ 11~ .U$~*~ &.n·~'IU~tt~ 
~'i,"''''W'4o;'~~,~'''~'''''',jI" J~t, l.~rj~~{i~ll.~f1 lt~x1t)t~~~~1141S 1J~~'ir~~lt,~.~lr_ 

(*1) \f7~. ~~$illt~(~:b~'\l.d 1n tbi 'rjt •• te".t.tte:Ut ~U"t1N1i ;r"id1eah 
'~,h~ ~~1~a~;t11t;~~ r~~~X' gBl~~10'~1 _.tk :In thJ.$ «1$t;r!~t. 
~iOi.'.W.~. < .... ~~.g...·c~k. $; '. ' .. th.,l.S,.. ,at ... ~ > . t.~.le.· ..• 'lt.... lr):1;\ ;?"~1lt~-~etl _ 
_ l~te".t~sltat~rei~l~'. .t:tt '. 3 l$;S !I~ g1Jllde tfil 
,M}\(;lssl.ble ~u.~ WR' t~l ~re1!:; r;t' thi~ i.n~ •• 

(9) ... .~nm At.nat.1w e$tt •. t& :of_.it. ~t~:t1ll1~r~ri~1mb 4't 
ltljlf"1'~ . 1;1l8t Ml!ecp~l' '!l"~Y$~4 ~C1Q~;t.i ll;H~t~~llt!,f. 
_G~tni(hl11y. . 

fh;Q .A.~, I. _tb4Jt~lt.l8$ 
._!l"ble. 

~& pl~ftl1~ ~)f'fljJ_ ~ •. ~. ,ll_tt.,. 
rilal~t~~ne~ ~1l'W eft: t~ t;lr..n. 

Rt·. .. }~, .!~n Ot':ilJ1C :Q·~!£'i~rlt\tlrJ'ilt Ltt~~. 

tittle__ ,!>!.t~~t.r~;U,"~'ltfati~~.l~f;t!·'iWIP t,t'., 
~9k~~ ltD,l. 

-

~- .... - '~4''l1 ."""to...... ~~ e~1i~~'MP~~ 

1~f1~J'W._. Inj~~, 1nliev 
:''()~tb~~'file...,pe'_nt . of 11._, S:Y{}'_l'tM1MfI'~1. Re~,H.U, •.•• 
Tib.2~' •. 
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AfIJlGll. i J. 
IIlQR% 21 jfWQ~12H Qf. gLIQ!D!'DIL 

It, Ul1!N!JJI. J~Iml&.% m: 
lLUr& "QIiZI1Z11 R. A .11 iQaJ: 

BQ,~ 21 ~~I."P.F:".i1E]J2;qtm..J§ . .a=l .iCimlruf 

1 A ... ~'llN=~1 
.For the purpo!'~e of evaluating the 

B&lleopter for use in loeating Radio Active­
material, the Royal Australian AIr Force, !a eon­
junction with the Commonwealth Bureau. of Ulneral 
Resource-st has Pe$!l operatIng 8; S1korskl S .5'1 
In the Careoal', 'reAterf'1eld and Broken atll d.istricts 
or !fa'!.'1 South Wales" tthls 1$ the flrst time in 
Australia that a Hel1eopt0r has been lJ.Se4 fo!' this 
purpose, and. naturally several difficulties .1n the 
pertor.nanee and handlIng of the abel"'att •• n 
encountered • 

3. ~o appreciate the l1mltat1o!'lS of 
HelIcopter ait'Oratt, sewralcharacterls:tles ot 
Helleopt·er flying must 00 understood • "'0 many, au.en 
all'craf:t nnst seem puzzling an(l oomp19x machines, ~!fhel"eas 
they are no. more dif.flottltto understand. the. conventional 
t,YpGs.. Both Nlly fDr thei? snpport on the "lift .. 
prOOllC$d by alrtlcnv aron.lld the wings, awl It 18 in the 
!iiethod by ·Jthl¢h thIs. airflow 1s ereatod that thg.y di f.fer .. 

Basioal1.y, the rotor of a Helicopter 1s 
a larie d1~ter proPllle mounted w1 th its ax18 vertical. 
rhe aaflow ereatfoX1 by the rotation. of the J.9Otor produces 
ft. 11. 1"tt. whichaets. dlrectl.y agaInst the _labt of too 
aircraft. The aircratt w111 climb. hover or descend, 
depending on wh~therthe I1ttls greaterl epl. to, or 
less thJUl the weight of tho aircratt., ~he 11ft produced 
by th:2 rotors varIes aecol'din.g to th$lr speed of rotation, 
a.ngle 'of attack to the airflow and the4iill1:kXQ1' lir-i~4a;Lt .. 

5. All control, apart from the directional 
control. 1s gained by v~ylng ths angle or attack of t;-je 
rotors at d1fferent stages of their 'Orb!t. Due to aero­
dYnamics considerat1ons the angle of attack . cannot be 
changed very much.. <lLld this 11m! ttl the eonbrol of the 
Hellc~ter, part1.culal"'ly about tt"~~ horizontal &'1[ls. 
The ~b1 Helicopter 1s unstable lril all planes, and 
oonsta.nt manipulation of the controls is necessary 
to cvntrol theairerart. 

'-" '. .'. In com0r.! W!th conventIonal ~"lrel"ant the 
ue11copte:r .1$e~1)lt} OJ.. &1l41nc with porrer oN". 
FTO .... vlc.'ad the.r.·~.1 .. lot. tl"ll.,.es ... the .. apPMPl'.l ... a. t.e aeti.o .. flt .. th~ 
rotors Yill1 revolve und·e.:rthe air loods acting on "them, 
and. produce suffleleht 11ft to enable the all'cl'att to 
mak~ a slOcwdeSOQlit. TM.s iJl'oparty of the :rowr 18 
L'lOWn as ttautorotatlon.-



'I. . In the event or enc1ne failure, it is 
essential that the angle of attack or the l'O~l'$ be 
reCluced, in order to put the. In the auteotatlol't 
pitch' :range. which decrease. drag and permits hIgh 
rotor R.F Ji. to be b1111t up.. WI ththls stor_ 
Inertia i.n. the rotor system, the aircraft can be 
g11ded. untIl just above the ground Where it la flared 
out ana. easel on to the pound .. 

8. The hlp_ theaiNpee4 the gr1aater the 
inertia or the rotor blades! and some speed is a very 
deslrable reature when deal. l.lg with &qlnt t'all.l.lre, 
Engine f'al1ureat reasonable tol"WaJ.l!l $pee4s (SO - 00 
kIlots) present. no problems, but If the failure ocour. 
whilst hovertngor clbtblng or des.ndlug vertically, 
a heavy landing, probahl,. enta1lIng complete destruction 
of the machine would. result unless sufficient height 
was available to pla forward spG8f1;. tto attain the 
desired speed. a m1Wmua height of 400 feet 1$ requlre4, 
so for this reason bowl"1Agor vertlca.l tllght below an 
altltu4e of 400 teet, except when elasetc the pound, 
Is not normally carr!..d out • 

. 1. Oft •• SAlibI. t 

file tlpound Cltsh10lft or -crowd 8,tree," 
1s a very important l"eature of JAtUcopter t1T1DI. 
When the aircraft hovers with 1'_ wheels wltb1ntO 
teet of the pouad, tb$ all" dr1tNu do~ by the 
rotors become. packed between the rotors and the groun4. 
fbi. pUking ~e: l~~'H Rt'M't*ft and the dense au sa 0 .. nee· . . . ·rora· .•. no_ as 
the 8gr0wa4 eushlou" or -gJ'Ouxd erreet." It Is very 
important ftben hovering at hlah alt1tu4es er when heavl1,. 
laaen. 

lQ. tnail:t.II. 
Accurate tracking p:resented. the greatest 

41f't1cult.1 thPouKhout the survey. Yo COYer the areas 
thorottghl.1, paraUel tracks, 200 feet apart haa to be 
flown. TfiiscalW for a stan4ar4 of course _1;881"1. 
'WhIch 1s !taposs1bla ~lth too 1utruraeut alds ritted to 
the. SS'1 ltellcopter. The only direction Intllcator 
t1tteC1 1$1 4 magmttie ~St #lnd om-lag turbuleat 
conditions the compass rose osoillated l1P to 10 degrees 
eIther s14e of the co~t heading. Wind drift, 
together l'dth the cbaraoterlsUe or the Helicopter 
in k1..'lg able to fly s1d~ even tbou.ghthe aircraft 
1s po1nted 1n the correct direction added to the 
difficulty of ucuhte track1ns. At times tracks 
overlapped. or _1'8 too .tar apart "ad had to be 1"'atlom. 

11. The moat suecessful. l!l$thod. or tracking 
use4 __ to fly one track as ae~tl7ately aspos$1b~J 
andwhl1st doing so,note f"eat~J-es on the ground 200 
teet to ona side. The next ttftaek: was then flown over 
tbtl .. selected features and f"'arther features boted tor 
the following track. ~h1s proved successful where 
proal •• features exIsted· and. the traverses short. 
As the traverses tenn • .aLit became increasIngly 
4:tttleult for the pUot to n:r accurately and select 
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and remenihel"the nlm;olnts chosen. .It wtnlld be 
advantageous to h;!.ve' a crew itlember sl ttlng beside 
tho pllot.collCuntratlngentirely on map reading 
antl. seleetionof pl:rmDlnts .t!:ls Is unfort'l!h'ltely 
lutt)'osslhle in the 8,1 due to 1t$saatln;f~ arrangement. 
Thf~ fitting of 1~n ~lectrle!iJ.ly driven gyro direction 
indi,eator i!:~ necessary, due to oscillating of the 
magn~tic CO;\ilpass. 

12. It shoald al.so be possible to cury 
some form of' indIcator (e.g. smoke generator) to be 
drop!,ed from f;;he aircraft at the end of each traverse, 
or to have indicators on the gl'OtH'id in charg. of' il'Ottmt 
persollnel. ':these itl,dieators, h~w&var, wOllldbe succe$S­
hI inflst or gently ttndul.ating aountr1 onlYI as any 
large hills w'ould obscure th.em. from t.ha pilots vIew. 

13. IUIIi t 

. Accurate (ilrspeed was not a great p1"oblem, 
althotagh It\?as necessary-to k~el} it reasonably constant 
so as to hiillp correlation of recorder rea41n.g with 
theposl tloM on a map. A s'P~d of SO .. 60knota was 
normnl1.1 rJs:Ln.talned as thI$ gave a good rate of e11mb 
and also is the best sPQed in the evento!' engine tal1ttl'&. 
1~~lrbulence efr~cted th~~ airspeed needle rather badly, 
bu.t:l0rmnl 'Pl~oced:tl:r"$ to maln.t.;aln a eO!'lstanfi grou .... 
S]l$ed, of keep1n~j. aircraft' $. attl twiecQ!1stant __ 
ea:fl"led out t;lt'Hl praYed suceessfttl. 

As 1'];0 i.nstrn.lnsnt to intiieate heIght above 
the r;l"O~lX1l:1. f'!tted to the S;1(a • __ 1 alt:f.meter ls 
f~. ttGd I but th.:1s !n.11eates he "a'boven lil'e-_' 
a1 tl.wae onl1) the :r~qu1l"ed h t (100 to 1,0 teet) 
was malnt.-.tl'Wd . solely by visual means .1'hl$ ,vas qui t$ 
sl.u:ce8s·ttll, and ;1 t is considered that Th,,) spec.1a1 ' 
lMtr~nts i'or .neight indication are requUe4. 

15. At tilfies, the rate of climb 01' the Uel1eopt.r 
ftS .1Muf'flcient to fly to the bottom of $~ valleys 
a.nd then eliJib OV'$!r tt~ sll~rc'!.nldlng lflol;uttliins.ma1ntaln1ng 
the. required height, antl sufficient airspeed t,o glve 
contro,l in tbe eventot englneta!lnre.fb,ro~"gbout the 
IllttJ.i'V$Y no . at tempt was made to tlyt~.!~ aircraft to 1'. 
11mit. th.!s was ~iu...,to the ever present r9.11aatloa that 
1.t ~ls the only Hellcopter 1n tbe ft.oyaJ.Australlan Air· 
Foro.el .. ·. and anymano .. c~.'¥r •... ~.'~/1:t .. Ch entailed .. f'JOrethal1. the 
nONa. amotU'lt of rIsk, shtlul(l n.ot beeanled ou.t. 

T'he wea ther ~EHlel"al1y was good • The 
ma!.n dtfficult1es experle>ooed were ,-

(a) li1~1a4~!H.a. wh;teh. lner .. euea 
the dS(l,sl y a. '. $' at l$w,tleh the 
alrcr'aft was o'Perati?lg a:n.d hence 10"red 
its hover111g ceiling lseeAppendlx "Aft). 

(b) ~~'&I" whiehmade .zl:ccurate tl.".11.· .. !!g 
diffleu ....• . t also prC1ihtoeds.trGng ~.nd 
un},).redletabl9Jl a,lr. currents. fn the valle,. 
and near tha ;:~:Ottntaill c:r{~sts. 
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17 !II III the Careoar a~ea, f'l¥lng was begun 
at 0630 hours and ceased at 1130 hours to es<:a.pe or 
rain.lmise thee.f:reet of 'thes$ weathar conditions. 
In tile Tenterf"ield al"ea, early ;ilOrn1ng flying \faS 
probibited by lell' J!tist ~uld rain. Two days' tl,l.ng 
was lost (l~,l.l"lIlg thf~ survey due toadVerae weather. 

The centre. of gravl tl of thtel Sft is very 
senGi tlve to load changes t a.oo great care t.'lUSt be 
taken in 1oa4111g th!iit aircraft. Ballast mast be 
PQsi t10ned in· the aircraft to etunpeuatetort!.1.ff"erent 
l.adings, aM this baUast 1$ dead .eight which lowers 
the tlseru load·eurylng eapacltyo'f the aircraft, 

11,,-, .. "111'. J 

theS;1 1s equ11JlJ&d with an electric .. 
hydrat.:t11e ht;;i.st, .. crew members could haft baen lowered 
to tr;c gl'OUllU to. lnvest1gate :'d.gh recorder readings. 
BoweveJ;- f M hol~~tlng was cal":rled out durIng the survey 
aIle to t-

(al a1rcra.rt \vas ope.r:atl:1g at or near 
ita hov&rl t~ ceiling. 

(b) Thiit eountry wa,~ ~~eneral1y toO' heavIly 
t1~bered fo!'safa hJJistlll€operatlons 
(acl~arlng of 30 feet diameter 1s req{,lired). 

(e) The· two Geophyslcls1Bcarr1.ed ".-mrellOt 
l5utpfJl'"lellC$d in hoist1;ag. 

(el) ~lately thQ pers;()n on the holst 
~. 01" l~aves the grott.nd. the aircraft· $ 
celltre oEgra.1t" MOveS. Ballast _at be 
arranged p~lor to the flIght to co.pensate 
ror this r~ove.ellt. 

2P. DWire ....... 
The Royal AustralIan Ji .. lrForce 

~nain.t~_:ilee cycle eOfisistsot : ... 

(8) A fiaily . inspection, 'k1.hlch takes 
ai)pro.xim~t~11 40 mirmtes. 

(b) An hlSpectlon after flvery 2; hours t 
tly1ng. ?hls i nspeetl,o.nusually takes 
f to 2 dEl,.. •. 

two m.e.n trail'lt"lfd in irell('lopter maintenance ue retlutred 
tor these j,n~peetlo11S. Dar ltlft the m.trveycne da,.· s 
flying '~\f'a$ lost due to th~ ttlrcraf't being llnsSl"VieeabllGt. 

21 .... ,iWlU'U§wM= 

:ere t1l11othad carri$d oat Mel-leapt. 
flying in rYlQ'WltalnGUs ternlfl rtrevlously t . olatnewr 
under sucb eritleal c~nd:i.tlons. ,As a t~ilo't training 
exe~cls& " t was excellent. It demandedgre.at 
ce.nleentratlonto fly the aircraft, judge h&i3ht, 
look ftJr obstructions ~mrl select plnpo1nts, and !.t 
1s cl')nsldered that 4 to ; hoUJ.'ls' .fly-illg per day 1$ 
the i'lUfJrWm a pilot could carry nat wlthoat becoming 
fatl.glloo • 
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22.·· ifwntal11. flying 1s perhaps tbe most 
di ft'1ftlt tJ:pe 01' Helicopter n,1Dg, and p110ts 
should have at least 100 hours .t1Jl"1,na on R.~leoptel"S 
befol'e attemptlngtnls type of operation 1n ragged 
\errain. 

a). The cou.ntry generally Is unnltahle for 
.tore.d landing in the went of .'nglne .tal1ue, ad. 
there wcmldbe a gl''0a't da,tller of tire it a crash landle 
became neceaur1.80me torm of _tematic tiJl. 
ext1ngnisner fl ttea to t.ne ail"e'raft is requ,lre4. 

24. Bases from whleh the aircraft operates 
should 'be I!i.s olose to the area to be :sttrYftra4aa 
POS!J10.1G't $0 that travelling tl~l. and h ••• the hel 
load require<! can be cut to the In nimum. 

25. FOol' exterud.va su,1'Ve71ng, a Helicopter 
having Q better pel"fo~nce is 11eceasar:r. Inlprovements 
Cf.H1S1der.a. ;jesil"able are *-

(a) lIlgher bovsrl.~ ceilIng. 

(b.) Create%' rate (:!Jf cl1mb. 

(o)Greateru.sefUl load. 

(d) Puseagtn' co.mpert,ment capable ot seating 
; pa.-e._. ft.OO .180 of carrying add1tlollal 
eq,u.1p,11allt such as Qa.-ueras • 

(e) .P.s$$nger eo,mpartment 8ituated $0 that 
.441t10.o1' 1'8IIC>val 'Of paue.ncenoR CldfIO 
does ~»t et:f'$ct the centre at &7."ri~,.. 

(f') Holst s.1tus.tedso that holsttnc opera.tloM 
do not move the centre of gravity rle70nd Its 
l1mlts. 

(,) Proviaion tor 8 erew member to a1 t b •• l4e 
tho pilot to help in map r:~adl:ng. 

(11) itreater range. 

26. " Helicopter possessing the abo ... 
eharaeterlst1cs eould pnss1bly transport all necessary 
equ,l!:tlWllt . and -P{~!"$on.1lel. and Qarry out a survey ~1 thout 
the tlld of any ground ve}"11cle. 

27 • ~he wi tel" has stu41ed the pertorJtanees 
ot all ltelieopters ma.mt'actlll"edto date, anti the onlY' 
al~raf't which ap,pee totu.lfl1 the above re';Ju.i:r~n.U 
at!"f!1 the 1lr1s.to.1173 and 'the S~*7 a,s. :the lJristol 
173. hDl1eVer ,would probably prove too large 4li.n4 el.uma1 t 
part;l({ultu"ly in steep mounta!n.1i and valleys, aJm as It 
Is: st111ftry ~:1lteh In the eltper1m~nta,1 stage, it prt)bably 
mu14 net be ~ wol"thwbl1«t proposition. 

28. ~h. alkorsky a,~ 1$ €A "i,Jroven alrcfttt 
.nloh .h.aa been tho.roughly tested u. kOrea. .ha 
all report. this dreraf't is tal" easIer to raa1atain 
tban the 8;1, l\rld I. t l'osttes·ftS all those cllaract@rlsU" 
mentiQned in paraP'Qh 25, whleh aPe co~l4en4 .ssential. 
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A eomllJi,'t'lson. of the pe:r:ro~ ot the 8;1 
and 855 Helicopters is i.ncluded as Alyt>en41x ••• 

29. the SDml-sk.Y ';1 Helicopter, 
although not the itlscilLl Helicopter, performed 
quite vrell ii'H'\(:t ap1'H;;Ql.·Ct1 to do tha job reasonably 
suecessfUlly. In tl1(~ 'WI' 1 tar t SOpLl1!n; f no other 
vehicle could cover the lentertiald area or any 
other !"'agged 8.rea as :.;{nieI~ly or as thorou.ghlJr as 
a liollcopter. 

(SIgned) R. SCar.r. 

(R. A. aca'rr) 
ftylnc Orr1c_ 
OJ). Pllot 
11.21 Kit, at IIIJ»RM "1 'UIIGDI-
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Seating Oapacity 

Eng! ne Horse 'ower 

Useful loa<l (includes :rt!&1) 

MuUu:t'!1 speed 

llu1mum ra.te of" climb 

GrO$$ weight 

UOV0ri,llg ceiling nth 
ground e.rrect (at maximum 
gross we1gb.t) 

Hovering celling 1I1thottt 
sroWld ef.feet (at If.anmum 
poss weIght) 

110verlng celling with 
ground sffect(wl ttl 15'00 11>. 
loa4) 

Hov~rlrc eeUl,ng w1tbou.t 
ground eftEl.t(nth 1;00 lb. 
load) 

fuel co nSllftYp t10n (eru.1slnl) 

Jiuimttm r!tuge 

4 
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,,00 
;000 

.3200 
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24 
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10 - 12 
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.2400 lbs. 

'10 m.p.h. 

1130 f.p.m. 

6800 1bs. 

,500 .teet 

4200tftt 

to6oo teet 

8000 t •• t 

36 g.p.h. 

417 miles 

• 
_~ '."'-""'-MIilk'~''''~''''-'''''_'''''''"""",,,,,,, .. :/dIIJ;,~ ........... -_ ... _, .. ,,,*,,,,,,._.,,_~,,,,,,,,,_,~_.I\lI.''''''''~~''''' 

11 Extra tlllnkage ~.J;ln. be fitted to 1n,cl'aase range 
to 1 ,000 Iniles. 

,t\I·~,. . .. PlirfOrmamS$ ::tuetedQ:r-e. for thili:~ Atilarieanbuilt 
mo els. British verSiO"'h1 dlff·~lr sll~~htly :t"rom th(~above 
figures. 



.... f.l· 

_ ....... ' ............................. ' ...... ft_ ......... ~ ................ ' .'. · ..... ·01.· .•... _ ......... ""' .. ~ .... ~., .' .. -.7 .... IIII _ .... _t., ~ .. ...u~ ~ .. O~ ~:~ ' ..•...•. ·of 
____ is ~ .. 1e1Ow r.f!' ~. tJ-l1' .a.a a' 
...... t-
-, "'t!, I . LlJ ,-Wig .-. -•. ,tT,!_j~octW-· Itli • . --~------'----"... ..... ~~-,----,", .. ,-~-~.-~-.~. ___ ._""-'_·_~~ __ ~_.u _____ .. _ .. 

!hv.fte -~ ··if~aii«··~--·~_--·"w··~··o!,i( •• "-"~ 
lit. .-. _18 rat.."". td.1e 

II[ r I! 11 T!J II '1 .. ! " •. HI . '''.1. __ .!Ii _. an 1 .. 11...... j I . '.1111 tIlt I '18·1 JIM .. llUIU 

tf t: 
1.' .. · .• tl 

. ~ 
2t • 
~ 
i 
:I • 30 

I·

··.··.··.•···.···.· 

·1 
3 

)Ic 

Ii 
I 
I 
41 
4' 4, 
44 

U 4' •• 
! 
I 
I 
t 

I:l.' • ~.ft.. .:' 

J.>~f.' 3.1 a.-
2 • 
2'" ., 
3.3 
2.·· ..• 5 .... · 21J 
2.4 
.'!t ....•.. :1 ......... . £. a.' 
2.lf 
III 
3.2 I.' ).1 •• 
II 
J ............ -' ....... . ., • J'j . ., 
I·' d 
I .• ' 2 • 
2 .... ··.4 ..... · 2. 
2 .•. !l· ... 
t~ 
2~ 
2.'1 
28 
2.3. 
2.1 
as, 2., 
2-" 2.' IS 

I 
J 1" ,. 
.' •.•. ! ..... '. ••• 
t 
t11 
112 
1 .. '11 1M. 
"f 

.r. .Q A ; U 94)( 

I ... ·.' .... · a~ 
1 .•.. f.l~/.· .. · 
2-3 a.1 
2~":' a. 
2 . 
2.· ... l1 ..... Iii 2.' 2.a. a.,. 
,.0 
2~ 

.2 .• · ... · ... 1 ..•• a.4 
2 . .4 
2..3 
IJl • .e a., I. 
I .. ·.~.· ... : .. a_ 
I.d ... ·· •• t .. 
2d a.1 
.4 
1.4 I., 
... 1 ..•... ·:1.· .. · .•.. · ... · .. ·. 1--I! 
1 . .2.'. I.-
3d.· .... I., 
l:f 
~:i 
3.1 

~ .... ~". ..... «~4lle '­
_rWU, 1a pul" ••• 



l,ry. trl$ Q~u~ae ·of t_~._·.~ehfQ~d~~~$:ttsof 
uanJ,.\~¥~s!"~~~l~, ..a~~~l~t;tGn ~,tt ;t'wJto--aet.tv:l t:1~lth Sp.".M 
•. f. molybd.!U:,t;~ h£;J ~n 1'1)~4ort .vwl'al~eul~_. . ~_ou." 
tlon Js tllo")t hr i~;t;lI1.!i,~~.PJJ. llf4_~ •• 1 ~:rld$'aell .. l~io~ .-U 
~$ .th~ i.ll!$;. luld~~Q itell ~;t_.,..$O~th;\'~.le.. anel 
Bl'$~~n if!,.;, 'VutOi"'la, ~.1f 'tJla(fo* Qfae:'tlYlt7.· 

.~ t!!t=-~t=.~;(!:.::- ~PM"- ~. bt;,~u obs~JrQ4 

ti~==.c~~. 
~iJ ~=~Jf .. el=~:h!~~::.aa. t~~_u3.aM. 
i ........ ~ ... ~. ~.:.' ..... , ...... ~ .. ·,Jl. t.'h\'iftl.·lM. $ .. '. 

"A . .~;~ t!-"'-t~~ t~~'l.a.!!I- .•. ~if -,.,;,I~iJ''fJ'- ~~'~,'I.>"-•• -4I- -'~~_a4~ 

. "~')'ttmll~, StllU.tb Y,l\J:~~.e. . 
-~"'-,."_)~' It'#,-'-~~.-~-_ -f~~ ~tJo.~~_:~_~'-~l- 1;~.1--:& • 
. " ¥~,I;. ~",,~W ~''''''''~''j;,~; •. ,."", .. "", ... 

t~1'1;1t~ 1""'· ;iJ C/'}~1$td.r.bl~ $e~l •• 
{7Jl,~ ntt~_ ~1~1 ~. , ... " ··········_,lthe)! t~!;' ;Ytrt' b*~n·t.$W 
t.~ ~At~cti:r!t.';!Jn the~~. m.u_$'C;~lt51m h~,$bt&~ 
vid~i.l'f'*tl!;1 ,f~Xl~l.t{$. 'b~ ~r Jl~ UlP'~l"t$_e. ~ h;lfd'! '~l:O"'fltlvltl 
~Jr~.s .. ';;,b$~~d" .' . '.' .,.~ •... t0~~ i;;~e~~~nt ~:l;~P~U~u:1ea ' ... ' th~ _l"lW'C'." 
v~ .. l{ t~tlif)l.J'W.n1t~ .... 1$ l)·~Jl~nt •.... .' ¥!~fim~S;[3.C~.Ot· 
_lndel'Ut~ ~ni; ellis e,taL'W ~h\iy.\~ vt..lb.~ f~~ fjf ~~be~t_. 

,4l-.. ""!""~.' .. ' ....... t\ ....... ~ .. : ........ ' .. ' ... """" _.' '110. . "'-.• t" ........ :.'~.~ .... "" ..... ,' •. A ". '1i!J.'t<,), .• ",... .i~" .. ,..it .. -.· ' .. J.,~;f~~~~ . _. -~~;'~ "'~~~:"-;,.y"i\t!J';~,~15~~-t::l ~.fi'l( -n;,~",..:.'~'Q8 

b"~l()rtant r~~*,a \i~~~ .... '''' d.e_tl.Jt. 
~M ~,~ve' fi~ll lm~n ~l . .r.~i Qtl &ta3~r ~'11e. 
~ •. tl. . .~!t'lth .Sl . po;rt~bl~~:.~i~~~l!'cw;,)W'lte:r, l~it hl.gb~ct!:"ltF 
•. .sob_"_.i ~Ella ;ij~lp$tl. Qil"'6' tt~t$ ~a:n~"}ur" b, 
ttle};'~. ~ ~~it$ e-{')~ •• tt~at. .. pr~'Grd 'by flotat~a, 

8t~~~ '. '. i1(l tl .. e(''l''1~1$ .t$llt .. ,,;f.tt:.l.:l .. Utmi_et'1ateftt 'Ot o .1~l~fl'~ "1$ ZWil'l:.ttollIi4'·~!'eVloU~iy In' th1.~ r~p~l!-'j: 't:h~ '·li%tt.l.~.\11 
Rea Jc~.s ~~t. _%\ 'bfJl"~~11l"·1"t)$ip$etA4,b~t ~,t,~~t~4lGr t_ 

It~ t~ the hi·.zh l~ il)f' .aetl v1t1a~at..," {j'li. tbe ~. 
g!ve~ .~ ~~a$~tl. to .• ,. t'h$ttbJ#itt.raid._. Cl)'t'l1:crntof. tbf; 

~m8l1e_~ o:re flay hG:. hl.rtbdtn tb,mt ~ .. , lflll,atle:k O'Z 11 __ pte. 
z~thl.~k~T*1fa tb:a a O:~tJ;u;rr~nc., bepnit ltt~\I~~ 
_'ftt1~$lU~a •.. ~h.~.fl; •..... '. t$ ~,t etl~~_lS .al'1tkt!W1r 
\In!.2~lrt~;t't ~~late of t~ ~~lt 4.~dt •• li<l'hleh tba.·bu 
~;PJli$a~tt'j 1J~ small. ~~e'1'e:r:f $~.~f'Jl.$ elt)ll$ct&Cl th~r:e 
~},'lf)Y;"; ~"fitGtt\f;lt1'~ :L'~~;!.e,~tln2; t~ ttritltltlt;U~ e'otltent the 
~.::JJ;.~it'Jtifll;;ti t.G t 'C$e:l.jt ¥Jlt\} e~nt • 

UJ Atl' tu_.pl"~du~tie:n o:£'" J~)l,b4en1t~ tn ri,1;l.$tr~l:1.a 
~Otllti 't,~ t'!~rat'411!lrtat~b~dJ .... !7~J4_t~.t~~t~ 
C()ntl~.t17 Eo:' uan1,~ (:~nlt.J1t. (111 tbis 
Ct •• ~tlOll it 1$ ~,v.tood tl.tlt i$ Pr'Ol1O· • 
• ~"'JQ. ~.J) ~~hlp#tlelt ~1.ttlN .. ) 



(l1)a"-'$ .heald.be __ to obtaJ.n~l_ .Qf ••• 
. ..mil'~q;b t-or oone-Qn1;,J"Gloate" •.. ~ 

~. '_li'l'a e~t I~ol!4a_n.as.te. 

(111) !t-.elblbam~· ~~_~M'*. ~$lt. 
_~~lti be ta ~ ~adlo-•• tlv1.tl on tbe 
t~wad. 

A S1U"V~y ttyt. t;;h~~_ ~ 
. . ,with ~~t;leul~ a'tention to 

~~.~~ $~ul./J.·~ *lim •• Qs.tng .. be.l1CGP_~ 
l~!'oo ~lut~ntas ~ ,at&) 1r~ seleott. 'ta41~ 
I,e't!ve ·*r~$. 

,;~~s ~#'ilL~$qall~)~t tbep~,$f$nt li~" 
air~~d. lie 'fji~i'it_ . . . t.andfth,lps;tlck, 
1~ o~er $,~a t~b.th0':r 1ttt~~'t;10ia 
ob_l:r~_tact~ ··~o;.f a$)~l~~ llla ~l~lod 

~h as t~t ~",1:cht __ S\)~~tb ~tal_ 
nt~t H~$ I~ to ~)~ .1A 

the !ih!p$tl*~~$'_."· .. "r~~ 'tMtaU 
t .. he ..• · .•.... _ .•....... ,.:p.".'i"t.~.Js.! .. · .. ta '_.' :.nt ..... · •. 1,."'O .. 1ii~~ .. "· •...•... ,. .......... .... . .... . t.t; .. ~ ..•...•....... ~ ..•......•... pttonot e .. ~" e;re.ln r~tt~~ ~rr,. 

:too • .. oote$aI9 .ttM.il~d .. to. tb~ llh"ant. ""1ft. &1 
1t l$! e~nsl~ t~t. tt., aMllU ~T:f'. ~ -Ilk' 11l "'~n1. 
tbeJOl1o¥ otthe ]~l~aau 11ith "ttard to thG ~. (J;f bellcoptet>. 
~_u~e~~_. 



.~ f~ll~~f!Jj~: t·l._~ t~'. ~1!_'W to.,.)~ ~. :f"~;_ 
Mtl_~_ .. ~ ~f t~ '\f,:~t!t ttl' ~.l,_,t_ .~,.t-

(.1) ... ··'· -'=!~?:i;f.*~#!!ft .j;l~ .. =. '_~_.~,_~ __ *?j. ___ ,~~~t,~_ 

.~e-~~lW _at, 

A:~{~ 

$~ .. ;4i. j;".l~. ,,~, ''\!~. ') _ ........ ~_ .... " . . !/if" ':\i.~""'~ ... ~..."..;,'t-......... ' 
~,~:w ... _~J'.~'~_t,!>:,~~~~ _ 4Ii,.~.~u~r~ 

ft_;l~~l't __ 

~~d1e~" •. ~t~_ 

<.'I11III1l1li1 , 
) .&itN~ ',) iJ,~" 

, 
,-~. 

"AfJ-. 

'~;'.'~' irs .. ·~N ... ·. t~.'_.· 
~ '~~~ 

U 11.1111111 



(b) _aUMI : 
(1) 2 l'llJ I 
tf!} ! 
tv) 1 
v) '" ~~ .. 

(ta)$.a~!IAi._~_ , 
et) 
(1i) 

jt 

,3 ;G& 
2 2.'. 
t~ .am 
.~ .. '~J!;A ... ,,7WV 

~,.'~ 

"''''.-~ ,1._ ···Wit 
32,. 
:.··[L 

f'ho .. ~oo'Q il$R!!"i\&~ ~~dl ot:£32.~ ar~ t..~fllr$ 
900 ... bfr~$ ." ." ~p:r~~"e[tt$ a ... ~~. !(,t .. £,3$' .. t«, how 
mre~~U.At .'. $'J~,~.t·. .18# r'f'~. 
tbls l$lat~t t2/.·~ $~i1 tr4l.t~,. ~4f1: ..•.. b ~" 
t;!~.!". tWl1_t,b~tl.~~. ~;l~n i11 .. th.ft.4Jl. .l¥hed1ft __ b 
!4'1U$ t:~. 't!lei'ut iA~At. ~,l~a.\l~~t$ .of .... I~~)" _va ..• tttt*_ 
1.!fCt'to ~~t"i~lmt lJ~ tJw o~t!~.atd Fl~l_ltted 111 p:~~~)h (2) • .bow:. 

Vtt.n i1h& tlitl*c:e~ft 1,8 t.l,_l f ~$l t!$l;1-tS78~tk 
~ltJ~(!loi'~l:r $:Pti&C~i.;~l~stJ;V'[r&;;t;7. ~i.r!ye:n$tr:~~.ftM~.ud 

ttl a . tVtl:l t1l?ln~ . $\'tl0,;::t,tbe~11~~;~1r1i '. be·~t~Uit?f'J F~e'~l$ tJf 
ti'~~tot~l~;'li~ . Et~. . 'l'l~'zr.t'~, ... ' $.M8b t:b~ .tw.t. ~:oa:t 
~~~~ ~~t 111"~J~11! .. mlle. ao_ .. ,t~il.". 
~...tld ~, ti),ny e1tl~ 
f.t .Q'P8tt in o:~~te~' . t~ .. . ~. '" . . ..' .* .. !heNIO .. _ 
ttte .. _" ..... ' ,of to. _t~ ........ 11" .. ·.··Pt." •... ~.· ... ".'~ .. ·.Yl.lfIP~.fl ... '.'" .~.1 .... 1 .••.. ·· .•..... 
~14 be .. ' .' ..... ·.'h1~ _rttp4Wl wtlkthe UOtt ~'.""C1e 
))&.3 ~1'1.Qif£!ItW·"r 11-. l~l~t. t)1tt ~ho~'£14 .pu.... . ." 

~11lA<. ft~·. ~. C$st :{~~~tRl~ 1]),Jj.3~~~tlQ~tt 1$ . eft., 
;~l' .1~l!l t~t Jij~ ~l')~~ 1a ~1Ii'_._. thtt .. ,' .... . .. ' '~~f .' ... ~t:f\"tat~l' .~."lu. .~ ttl"f .. , 

tbt\ilHtQ _t~J.~~l" 'j;·t~R~'_f$alac. 

~.' ......... tn.. ~~I~~~r,~~~~ . h$~. a!J,~ft l$~tct~l~:r .• ~~ 
ta~l~l $~~tt!.,~ ~m l. .' ..... .... . .' ~l~adl~""_',!" 
.~1l_ ..... Dl.thls.,*lt 1)~~~ld .. ftr ... ~. ~m'w~ .~~ 
11a1., ~t ... ~~~ ~l~l.~t~g l'~.rt,1~~41$,wl' 101'1 t. t~ p.~~_ 



-3-

(4·) MAfi'·.lil''' • 
. I~l~ a;$~-' t1~t .~.~ ~ibtU(w t);p$~fltlt_e_~~'~ •. $_ 

3.~l!'~!d\~"ltl~~~1,.ta ,~fY~1t.$ Lt4-" w~ld bfi •. p~Q_dt&~ .. ,. 
:r;!llot~ tl~t ..WdZlW __ •. ~r~1~;I!'~l'i . illi<~ei.l t~all1l. 
it'); tb,~ tl~'ll":I.tlt~ll~t ·Il. hell_pt_ a~ ~1« ~J;-$ht~u~~ ;f,fi1I'~l~'tt'a.1n 
·tb~;l)j;m~~ f~1!t~. 1~~. .• :pl,." am __ ,,,llot ~'~" tit • 
. tl1!..~t ~tf.gl~" •• aid " :r~·'i1l~d to a ... p~tb~~11~p_ 
on ~b$U~". 

~ ... ~_l'lch~.lc:lst. ~l~ .. ·b;l l"1f:(u,1l".' -to ' 
$a,.,~~f3~P.t'~t.e tJ~ .~r{.l}_nt .... .m;~ .. ~'i1l&~. ~ ;r. . ........... ' .. ' '. ". It 
1.fi. ~(t.~$'''~ ~~ a~fo~ tM.-. ~.,.w; be 
~eq,f,tlr'M. t"or .• ~_~~tlW'li.!tr~ .Jl$tt1,O'g .. l?(t~U;lt$. . ... ~b.._tdltlouJ. 
I-tat!·2JI~tttlrt·~ in titfJ al;l'~;a ~t~U~ tt,:~t.l'.:f~r. \WI .. 

t ~.,~!~1t'ttJl~.l. 
l' .. .' It 1. 
et .... t. 
4- 'f.r8.... .). 

fht.$ g~~~. ~t1« .. ~'l1~ate ~;l'~~ ~oo tt~_t.t1n&~~~.~. 
~e~]')~'~Y$i@" ~ltb~,r~):l&&l"l:;<t)~l. ;$r~&il10: ... etlv.~h-.~otlt\ii .•• 



" • 

r---------------------~-------B+ 

MICROAMMETER " 

CRYSTAL AND 
VOLTAGE 

PHOTO I 

MULTIPLIER AMPLIFIER I 

DISCRIMINATOR AND RATEMETER. 

BROWNELL AIRCRAFT SC INTILLOMETER MK. VI 

SCHEMATIC CIRCUIT 
Geo9h,:lsica\ Section, ~uredU of Mtnera\ Resources Geo\o9~ & Geophj£\cs. 
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