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DEPARTMENT OF DEFENSE 
DIRECTORATE FOR FREEDOM OF IN"ORMATION AND SECURITY REVIEW 

I 155 DEFENSE PENTAGON 
WASHINGTON. DC 2030'-"55 

Mr. John Green e wald, Jr. 

Dear Mr . Graenewald : 

,SSEP 1998 
Ref: 96- F-1809 

Thi s L'esponds to your Freedom of Information Act IFOrA) 
request of J une 13. 1996. Our interim response o f July 22. 
1998 , r efers. 

The Defense Advanced Research Projects Age ncy, has 
provided the enclosed document as respons ive to your 
request. There are no assessable fees for this response in 
thi s instance. 

Sincerely. 

Enclosure: 
As stated 
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SECRET 
Policy on the Redistribution of DTIC~Supplied Information 

As a condition for obtaining OTIC services, all information received from OTIC 
that is not clearly marked for public release will be used only to bid or pertonn 
work under a U.S. Government contract or grant or for purposes specifically 
authorized by the U.S. Governmentagencylhat is sponsoring access. Further, 
the information will not be published for profiler In any manner offered far sale. 

Non-compliance may resull in termination of access and a requirement to 
return all information Obtained from OTIC. 

NOTICE 

We are plea~ed 10 supply thi ~ documelll in response to your n:quesL 

The acquisition of technical reports, notes, memorandums, etc. , is an active, 
ongoi ng progrdffi at the Defense Teclmical Information Center (DTIC) that 
depends, in part, 00 the efforts and interesl of users and conuibutors. 

Therefore. if you know of the existence of any significant reports, etc., that are 
not in ;beDTlC collection, we would appreciate receiving copiesorinformation 
related to their sources and availabiliry. 

The appropriate regulations are Department of Defen~e Directi ve 3200. 12, 
0 00 Scienti fi c and Technical lnformarion Program; Department of Defense 
D irecti 'ie 5230.24, Distributioo Statement .. on TechnicalDocument~;American 

N:uional Standard lnstimte (ANSI) Standard Z39.18·1987, Scientific and 
Technical Reports· Organi.l8tion,Prcparntion,and Production;Departmenl of 
Defense 5200. I·R, Information Security Program Regulation. 

Our Programs Management Branch, DTIC'()CP, will as!>ist in resolving 
any questinnll you may have concerning documents to be submitted. Telephone 
numbers for tharafficc are (703) 767·8038, or DSN 427-8038. The Reference 
Services Branch, DTIC-BRR, will assi !> t in document identifica lion. 
ordering and related questiom. Telephone numb~rs for that offi ce are 
(703) 767-9040, or DSN 427·9040. 
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II REPRODUCTION QUALITY NOTICE II 

This document is the bast quality available. The copy furnished 
to OTIC contained pages that may have the foHewing quatity 
problems: 

• Pages smaller or larger than normal. 

• Pages with background color or light colored printing. 

• Pages wtth small type or poor printing; and or 

• Pages with continuous tone material or color 
photographs. 

Due to various output media available these conditions mayor 
may not cause poor legIbility In the microfiche or hardcopy OUtput 
you receive. 

o If this block is checked. the copy fumished to OTIC 
contained pages with color printing. that when reproduced in 
Black and White . may change detail of the original copy. 
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(..ils.a The OT;' p" .. n ...... 'nolo«)' Ob U. t ""d 0':> ·~.S . All.'''' . ,· .... Id b<J~~rtlLj~,)·QIF/£ll ' ;' 

t o d,u""',n" .h" ... he r ,"(Nnl r)' " ~P,r:oru~"h to the probl(U of .1ssll" U · t ., ' 
<le fcn~. "or In.une .. : It Sllo .. ld be ponl l>l .. t o a." .. rUln . -h .. . I\., r 

~ lo., - al';'ude In,,,,.,,,, ,,., bl~l\-aece lcul ion .... ~;el" . .. e~ 3 ~ the Spron., r" 

Or ' hl,h-~I'lt~d" lD' .. r~"p., 10nG- n n!: .. ,· .. h,cl e such 3 ~ 'n" Spor.an, 

<>r ;n,,,,"cep' , or appr<>d .. H ... 1u dlnan"e lor dlher 'YP<" .. f ,'ehtel .. 

." Purpose ~nd Or;::~nlu . lon o f '"pon ( n 

C.'\'td Thl~ ...,!-'Or< i~ Intended ' 0 'he tll" r e 3de r" ...,nd ~e . ".,.,.,.,r)· 

of I~" Pro.!e., ' Dt'Clo: "I>J .. e .l ..... ~ .,d a n unde r .. 3~dln' .. f <I;" d"e~ .... 

.. hj e h U,,, obj"",; c.,,. I" " ·,, .. r have no ' be~n ooulned. TIIo l .p11c&llo, .. 

0 1 Ih" P .... je"t'~ ,.., . .. 1' , 10 Ill" " ... I!:", deplo)....,n • . an<! ... " " 01 OTU 

.... d"r "Y""." are pr .... "n.od Ihru .. ghou •• he , .,xl. li h"..., obj"c U,'''s 

ha,'" nnl be"n 3chl<!v<><l. ,II " l .. pllc" 'lon~ h3\'~ been "H"~~"<l "'1d 

r .. c ..... ""<l3. in"s ar., p"""",".,<I .. It~ r" a pprop r h.t". 

(tI) Th" projec t' » .aJor obj.,ctlv •• ",.., s....arl~ed 111 Ih'" . " c 'l"n. 

s..cti .... t1 ~"'" b ri.fly lIe SC rU .... tllt' "....,rt..,,,t. s..cllon HI eiv .... a 

._~I')' oI Ihe uree. cb"r::tet.rht1~" acquired .-UII lin" .... ,· .. lehl 

e_.ries, d j Sc","ses l he _Is d.,rl~ed I .... IMse . " a"" .......... I", ... d 

p ...... n t . .. su.:.:o r,. 01 11'1 ......... 1 .. obU lned .. itt.. I"" 0 111 palbs . Seclion. 

I V and ... ,he . 1'1" conc:l ... IOfI . and r..,.,... .. nda'ion ., .... ,,""'c U .. c\y. 
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u t:XPIJl.UU:W (U) 

Boo ... ee" I Sepl .... be ~ 1966 a nd I Ma rc~ !ge1 the Project Dt:CX 

Missile R':"'I:" (~'S!>!R) to ,'i,,~- t h" It. r .. e ntr), ""pe r l "," ,'ts o! the Atl>cna 

p"'f:n", flo..-" durinG 1t.i:< I"'riod . Tt.e AU,e,,,,, I"" sol:d- fuel ~'orl.,IIor$" 

,-" IIiel .. wh ich , afte r being 10ft~ !r"., Gre"" III"er, Utah by the !Irs . 

tO'D rock ... staGe s, i :< ~cc"hr."<><1 d""n"3rd ~· it b eitber " third It31t" 

Un the .""." of th" 8 a nd E ' -ehide " ..... fiKuratlons) or" third 30d 

rourlh stag'! ( in .to., C~ S01 o j .11 ... C "n'! D .·"'L!el,, con fit u nUons) . 

The .>,In! Qn<l/ <>r 'OIIrth ~t"g" bu<>s.cd the p.ay lO.:ld t o IRDII. or lcmt 

""'locHie~ •• -hen l~" p,,)'lo~d b"I:'~S iu tes t a t ~bout 90 kilo altltud" . 

The bista t!c HF n"t~'ork .. ~s III"s able t o "lew n ot only the P/L .... entry 

but a i:><> the third and fo urth stages . 1I11e 'Io"y w" r e "", .. Cormi ..; thei r 

boQ,. t function and -.-hen the y r"en.e re<! as dead lankaBe. The CW IIF 

.... da .. s y" t .... wa" deall:"ed t o provide dU!!. 0" ta1"l:ets e,. .... 11 a~ 0.1 

SQua ........ ter,. at a nnge o f 200 1<., ,," 
lV' <!f Each of th~ t.-., t ra D"",lt t"r s Hes o"",.,. t<><l it .. two " p"etr:ooHy 

pure 10-kW t ...... ""'ltters 1" or 1r;Xj .... "~f .... tio "r .. "p.....,.i __ u ly 2 tv 1" 

The eor"."p>ndtnc 1".Queoc1ea 01 tile two t"",,,,. ,Hter . lte . .. u~ ,..-,1 

10 clos e proxie ity. With tht " opt~tl .. , -ode. the s Ix ch.noel" 01 

r. t.ch - fr<'qU<'nc )" bistatic d a ta (and th .. ,,1>: (:ha"" .. \" of 1 .... -fr<'quO'oe)" 

daU) acqulr-e<i b~· tile tIlT ........ c . 1> ..... a U .. , c<> ... ld be (:001""r<l<1 to deter

.lne target freQ""'''CY charac'e .. i s tlcs o"e r th .. o.t' s tr-eque llc} ralll;e 

ot 8 to :;:6 KlI..z. 

(v) <M All of the tran_Ht" .. s and "", s t "f the reeeiv",'" _ .... ")"" 

tt.es1"'~ to derh. a ~e .. ,. stabl., \IOIDOdulat e d carrier. In onler to 

relex- the tttO-te .. e -dyoa.lc-.... "g. ""-"Iu,"""""t . plae<><l, m. the ..,,,10£ 

tape ... conlers I .. d ' pectn1 processll1C "ulJa-e .. t, a d_p notch r.os 

u sed at th. outpu~ of Ncb "",ehe" to s ... pp .... ss the 51...,..., ....... ler 

wi tbout d lstUrbl~ tile Duppler-sbl lted ~tur"... TI1e ,.,.d h tlo .. ""tt<oms 

lor all the C"W ... t eaoas ."r .. flown and cal ibra ted. 
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(U) Tile prell .. I,,"'" .aa10 t dah .,ulysl~ and lnlerpretatlOo' .... 

perro"",," .'.n til" h e :" by proJect penOllnel to ".'<odu"" c:oU-leeU on 

ut. f .... tidd .... porls .1><.1 10 dl()'O' .. I(,,<:\ i _ o n-Ille'''pol uIIIIU\Oa 

of proJect opc r.~ tlon~. o r co",""". t~. \onl- U: r.: an"I)"", l " urr l ltd ",n 
"I nc .. the teulr:aI!or. "r the U .,.ld 3<:11\'IU"",, bas bee n \><,,.10 .... "" . 1 

R3ylhoon ~nd SR I . 

I V1 . ..< • 
\. ~ ... . lIorl- pui. ~" r ado .. (SP_~G.Ul) 0p"'n.int ~ I th a ~.It PIli ... 

poore,. of :O~· ., ll.S lUI", ."J " pul a., ~' I"lh 0: I / l ..... as . 1.., 1,,

IUne" and openud . s pa rt of the LlnQ....,f-Sl , hl .. e' 'O'ork. Since Ihe 

radl., as we ll ••• "b" ""IUOn l I " ~ I and dev" lo pl!oe nt . -Ol"t , Is <lescrlb.,o 

• " lan-here , it \ _ s ufflde"t to s ta t. '\01,,, tlu.t ", lIlh the " ed"" _rko>d 

•• d.., s l lned, ! I l\a s IIl .u f l1e!en l .. "n~" Iv\lr fo r .11, J ob U .... nd. 

l':!\~ I n 1",Htion t o tho direct-look (Ilne...,t-,,\lht) .. " ......... . 

CW III' Inn ... l.,,, .. a at Pah"a. , ,,,waH , ~"" """" ); "'" ~''' rk 'We .... aollHor fJ'J 

b~ _ .. 0 1 U." p .... Jcc • • "on nneo" .... "<>.\vi"l; ~ " oa 10 •• UbllSh pa.hs 

.. t.b 0'I1I 111_t .... l lon . OTM rff .. lvl .. C ", . .. , one " ..... Mo ..... 1I>oo1110n . 

C&1110 r .. h .Dd th. otbn.t otodo.bTI<1C" , .... y ...... nJto .... d ,I .. • p .... J.U 

t ...... .. iU .. r . On tho Ta", •. 

~~ (.if"" Pro~ l "o"s to aonUor t he • • per.ed Sp .. lnt n,.I",,_ Of!. the 

r. ........... lnoorpor.t",<1 10" 0 ' b .. "","on dlb ... Uo ... a orlu t...t to 

vhw th .. .. I>l e \ " dlneU, . od wnb ... r-tt eal·tnc1dellce ",,",ow-plltt. -

aound .. rs to • .,nS" perturbations 10 the tonos~bo ... . 

• I:'~~"""" ~t 'if 
O. o.,nel,,,R. Todd, ·Short· .... Is" h du' Dev"lopoe n. (V) ~ , 
Fln::.l Ref'Ot". SRI 'Pr<>J.c' $9&3. Contnc . tM-oI-<l21 · A»C-
14413(%). SUr.rord It u ".rcll In.tlhno. M" nlo Pa rk. Call!. 
..... ~. SECRET. f- ~~ 
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~."""-,--""--..•..•. "" •. -"--::.","--"--",,,,,,--,,--,, .. -,,.,--" . --..... , .... , .",.".--" . , .•.• ,., .. ""'"., ... .,., ....... . 

-£,'IF.I.II !'C:,;Jifn 
. ~' " I !J 

: IL ····11 ·, ,,' ,.,,, ,,,' ,,, ': .,-. (l) 

-\ !:::'.!'.~.'.' ._.:. ' .,." .n' ~ ,-":. 0,:. ",,,, -' '' '._ "J 

!:.-_'.'::.~!..!':' n' •. ~ _l."":.'-~ I I. ) 

(til yrf' ""'_""- '-"p, . •. ,." •. ,,~ "., ~"".,"I I.", .,,,'c41 ~" ,,,-,.,,, 
:""'" ,,' I," , .• ,. ""'-"'"," '" ","' .~.' II t., tl ;" ,''' 1" " , ,1 ,· ' '''" .. 

I, ,,, ,1, ,,. ~, ,, , d . ) I,tI .. ".j ,. I" ",. " .", . .. . ,_", .• " -",, " ' ,' . " ',, ' : ~,,, " 1;, 
.,', U ., .. ~ "1';' "" ,"''' ''''- '' _." ,",:,, ,, , '·'-~I~','( "'I }·. T,,, ",.~""u. , .. ~ ,,' 
t". u" •.• ·.·l' .. ',. .".",·" ,,1 "H' ,II ,,,,· .. ,,, .-I~ ••• _. ,,' .... )l< .. ~' h I .• " 

" J''' ~"" .' ''''~'''' t ", 'h' ", •• I ,..r '.n' .... ·~. ,~" ~ . '".# "'"dl"r,-., 

"""" ~ ......... . . n':' l0- ~ " " .'" I~~ IK· I . .. 'n~ "'n~" " "~ .. , ",., .) ... ~ . 
. .... u . • • ~I·~"· ""'j~~". tI,., ''''' ~ '''~'' ,,' ."'~; •. ~ r .... " .... " .. " 

""'''~' " JI"" "'" " .... . ,,] ,,1;,. , .,. ,,,,, IA. ",,-~.· .w .. ,, ', ,,",,",s "I 

~ •• "Lh~c " ,"" .... '·. ·.ul u .',,"',, ~I'. ,. "",.,,,,,I .. n ,.,,", .... 'h. '"r 
'he rJ1 ond S~ 'ch;~I~~. "~OC'1.' ~"."<:,, , ) ~II 01 ,,.,, ~~'n\l< . ",·e •• alp!; 

"" • .,. "r ,~" P"'J • .' <t ~". ,,,'~ n ~Ir" " ." , ",,"u \h~ •• · n·h,cl u • . 

(V'l ¢ I, . ,,,,,,," '''' ........ h ! ." .. u., 411 .. , .h I"'''J''~ ' I>I:C~ 
' n"lh ..... ~rI~." in tl,,. n ·,. ,," ~~."~eh·" ~,· .h,· .~"'~, ~. " ..... " ..... 
• " . ..... n •• '·'m. lit' """~~ ."d "", •• ,1 ""n ",dr.' )· ~I'I'Z)' In ,\: .. , .• ",ct 

p"' ... ·n" .... ,,,. On 'n .... ,,,,,,," , u .... . . /1 ' .... r.od.or "1" ' '''4'' '4' In " '" \lU

"'Kh" ,·· I ,', q '~'"q' .,r..; "~. 

(.V\ ¢ .·,t" 'h~ CYi n." "., r~, .hU .'."rK)" r~'.~rnv" (.' .... Ihe' "" "" '")' 

l ",~e ' "")' . "-" .. 'hQ ""'I'pl'" I .... 'i~'.'''') ""·c .. ~~,,""~ '" th., ".. , 'Ioad 

"'I,,, 't~ ."d u.u~II)' "~d 'ec)' , ., ,1,' " ",,"""cJ 'P '~'d_ IlOW"'-"r,"" 
_ ,·oh lrlu. 11"~·~r.h a"' ! I _ 'O ", ."' ~ "0"">11 "~,,,,,,, ,h .. , .. ~,""nu· 

"I .~trl e. 1 ,>I .I ... ·""""~ aN><lnd II", u..pp! ~. \",,,,,,,,",,,Y . I" .... ., u.~ 

U.e ... ~ld"".,,,' . ' e re ""I<' r~h'" !r . .. . "" '_'e'" I>'PP" 'r ond ""'" ".ch 

.. , ..... ' toy ~ t" 10 11-. ~.~, 'he ... ·pH ... "" ... " .cI "ed CX, ,,U f "Ilh II", 

n .. \n"~, • ., ( ~ " • •. "" 01 ".~l l h""·)· <"''''.'' In :hQ " ""~ 1 <1'~ ."~Ie 

Q! .t •• ek.~ ~"h''''!"eJ " )' "n -I~,.,,' j''"' t 'u~cn,.tl'''' ~<> ~I ~c 'd " "r 

-~.I liT 



n .. . " 

~~· ··sGcttA 

~' I rlf l,w uon,'.u.i. ", 'h~ "", ••• ~,· 'ion ~" .. , ., .~ I,,,,,, ,M 

on"'n,t 'hc ",,>I""~ l"-'ppL • • 1,~q"o"Or L. ~ ~ch lar~~r thaft . " .. 1" 'K! 
prud l,, 'd Dr "~, , u"c'" l u " t!,~ ~ar"""" I)' c ...... o<"on". of the p", )'I <>;od 

. L""o 11\<> ~,k,' c"un", \Ntc" I,,· ' or ,b" ... Jo t p"'''O" of the CII' c"''' 

~~O\lon And hu , "" M,~~ .. ,.n, ·· ", Iodl)' <> 1 ,~o .... . 'lo.d. ~o. ~ .b .. 

II,U _ . .... t : .. p1r . h .. t~ • • • ~ ..... ~ r1~ 1 i5 DO" iDol .. tI,,, "~Mcl .. 
, ... -ION.)'. 1~" .... ...,. ...... ). cruu ."~ " _. "I ,h .. '<"l'le l ~o .Ic.·~d or • 

• '? 11 '"'" ' h~ H,yl d .b .<~"~" L no; .... 1:1".. ~"" ue e . le,," ''''' '0 bo ,', 

t~e o.d~. uf I O'~ (" ",':'.2 or I~h. _H~'. ",. e,"n •• ___ ..,,,_ • 

........ ...,., ~ ......... ~ ~""c .. .. ~,." 'uu u .. ....,,.., o .... " u 0 1 ... ,,,u ..... ru .. r. 

A UAi D"" c ro u .~c"". nluo CI ,o3 .. 2 . 'H "h~HO'<'" .. Uh • b .... d.ld. 

¥ ' ",,1 "1: ""'.""1' ~ t . ho ... 0 o H \1,""" '0,. ,~<" nn ,"~icl e , • 00"0 • • 

..,otion 0 ' 10,1.2 or luo • .•• (o~.o ,,','" , r,,", ~ Hh~ .. d""n" "I~w 'n~ """ct. 
i n be .. c~n .hue ~ .... u l ... wo <If V1"ln~ H~et:u, l .. t .... M ' .. .. , .lu ... 

of c ,.., ... C~U"" "cn "" "H" vd . 

lJ) s.orr Ik-.;: . ... . '1>0 "'~n' • • l o~ ,·.bld,,' • .oN'" ""cd ,," COb ~u, 
.. _ d, •• , ....... 0" n,,, ".<If •• " I .. ~M . ~ .. '""" ~' ~. I .... . _. ' nc l0, 

ony H • • <lor ,b • • I . . .. d ~t.« . "" .. ",,, . u lnK ¥~blclt: ........ plo c~' " . ' 1 

t:~,""lu ll ,. II .. h ""' , .. . " "",,Ce' 0 1 ..., .. 1<\& . " .\WI' . u rv>t ood 

" ", r oby do.I " \o& .",. 10 1" .... 11"" ....... , tI,,, Intel""<"ept _. "III ... 

C.". th· ,""""CftI, 

l"')~ i .. Eo",,,,.I , II,. L.,..u·'r""~~M)· <>b.~rnU ..... U P"'J"CI 

I1JO( )' hld"" cro u ~t1on. 3 t" G <lP ( 0. " un "",,c u i"" .. INdo .. :10 0:8) 

hr~or th on t ho . " . ,.uLun"""o l )· ""," l •• ,,, .it~ 'he .OM yi_I.~ ..... c< 

_I hl, h<"T l"CQ"~ nd ... ThlO c~.ro c torb' l . oh" Indl ' ..... . bot the HI' 

Q"''"'''1 d .".,nd'" " o'ould "" r r". ' ."~' 

(!\,6f n." .IUt~d" . .. w~.ch ,h ..... 1 Ioad. vi, .. '"",, "' nMII .. e r e 

l i ro . .. ",,""ne~'" at"".., 1>& ""'b:MIr c ."u .et:U >~ cou ld _, be .... ..... . .... d 

• 



t " . ,') !¥Q" «;,;;;;:;::. Uk 
,,; ...... --.. ... ' G- - ... · 
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*-JkRF.9 UlIClASSIFIED 
~ur ." ''' 0""" '1<_,,, ')'~1.C" '~I," H,,"I 'r 'n~ 'n~ c""'~""".""'" ~)' rcl"cn. 

I,,,,,, 'h~ 1'~C""'Tln" '0",",1>_ 0 "';0 ' .. n."~ ~ . ~~a·"hN~ '_'. c "" ,~ · .oc tio" 

<'''~'nru'c"L 11.>, """" "I'.~ "'.·d ... h',,~ •• ~o ,~ 60 . ,, _ Il .h .... '~ ~~ 

...,."d ,"", 'hI' l' i~"-aU.'''':'' ,,"""" <:<:100"' "",,,10 1>0 u~'crvcd Only .. ill> 

a Q.a, '- ''''''UI , oPf"e • • ,,,C~ ,~o n .... ~ ol'" _H CO" " ""' ...... In Ob'~ ln 

. ,dc-Hp«' <10, •• t I .... ...,. ~ ltllll<l ... . 

L .... 1.r,JJ) Chd ..... dcr i . I' c.', y •• ,,, <"' •• ><o tt""". ""'uu n ....... K" · 

<mhnc~d "~c n .hO .... yln.~ . h.d rc~c",,~ '''H udc~ ~~t"QOn 3l .n~ ~l . .. . 

.. ,,<1 rc ~~ I" .. d .",,",, 1)" ""h.""" o "LUI 'h~ \Ch.cle ho d "Qo'n 10,n 

.ltit>O<!o of .~pr"'I .... td)· 12 "- T~Q 1"ocUcuLa m" i '''''' . of "",,os

"cc<lon b"cl"cntn~ depcnd..:! pr Jrw .. H)' ~ ..... ,-c"-'" a t y.,.. ond "","flC""

I;" .. . . , d . .. ..,.,., ..,.L~~ ~pon l '\_I~~ u""" •. 
(V ) £ \·uiauon. III ,,"'._. ~Uon "e", oIo", ~vvd .... r.m"tion 

u l .... ,"e lL )· .... id~Rtkai "" ,-I ... d '. ~ diff'· ... """" ." ",,".d" 01 

~p",."~t",,. o l) ~VOO H i" Cal''''''' . n orocr..,f""R ni.<...s~ I . ... e~ IU" ~ "' ... 

$~~t1,,~ In \I", ca.. 01 'he payload hal·tn, tho h!~h"r ... h.c.,y. 

(. V., (.81" S,,"."" ""hlelo ".. ra.CUr • • ore n.,,.''''''' lor tho purpooG 

01 ...,1.t.ln; .he:. .... dlff~r.,"':~. In IU'- c.., .. -~""tlon ... ,nll""". Tl ... 

f H •• o( .ho"" • .•• • he .at"rhi ...... In .he _ _ tip o r bu' . hidd 

01 .~ .. voolo i d •. " . .... . "'011.1 diflel_'''' h o ...., .... :w <1(1) In In" 

dHt ... ". "",.. -<1p .. Ueriala ""r. " .... d .... lth .he "" .... obltu ... 1IO .., -l1p 

Uh ..... h y,eldllLg 'he Ur,e . " ·OSO ...,,,lI,,n •• 

CO) ~ T ho second "" •• ,.etH "' '"'.t ~d o·u nooe-"P r od l" . ond I n 

.ehtlDUhlp t o " "". - ... ",Ion ao;nl'udo. More lh. roe" ........ r-.. h~r 

Inc",",, ' uoivO ... I< .... "&"h the shu"" . ( ... 11 ""h-Uj> rad l ... ) v.hlel ... 

IJC''' ...... II ' -.I saalhr ( .... U,. ordu, of to dB) ID' c",,,. Mctt"". 

t h:>n ,he bto .. " .. ·Me te., <bOT" . e .... , 1ft ."".tlo~ ... ClH reno.«. I . 

t .... "" ... -It" r.d iu>. dll l< ... nc". I~ ut" .... ah u""d on c'" __ Up • 

..... h e .' '~ I ol d ' or the ""hid .. . """,..rod . TILco"'lleo.l .,.,.. . ,d ... II"" • 

• nd'cau , ...... h" b:un'<,r \'ohtd u . ""u.d h ve hl~hor c ...... ..,cU"n.; 

• 
_ .. · .. IM. SSGII. 



~NCU:SSIFiD; 
,rsll~'\ 
h""n,-~" " • • u,po~5l~le , .", the "" ... '" 'he d~U. to r» ·.hdh~ .. 

<he .~~1I~, ceo .. ocd;"" .""'".' c~~ ,-l," .h,' " )-.u,,,," " ~Hdu 'U~ 

C~~ • .,J b) thc' \' c~\i~l~ ''''in~ >"_"'1' ur by ~lf'e.~n~". '~~>1crlal. 

"_' M, 000> can <lnl}' "\' (h"' the u H • ., ,, [>(,< ,,,~,,~.iste~t '"'it h 

e~~,·otaUo" •. 

(vi W SuJd,'n ffih~ncc~c nto in <ro .. ~ccU"n' r H ' ""ted loe 

In the c .... Qr the 

f.R' S 'h~ ~~h'ncc"""t occ"r rcd OOn, ,,,," 2H ~n~ J~ 1<:>. • • ~4 1ft the ca. .. 

or ,u ss v~h; .. l u boI '.· •• n 13 .. 0 26 1<.00 . '-"nu"",~h. G!: >nd AI'('O 

n",><,. ¥ ivlnK op.l< . ' ".ul' . "' ~u t r ~d wl'l> th o T .... P ... uoll w~r~ " 01 1-

ob L ... I e . 'b~ SS ~chl<Jo " Hlh (unl<>rtu".tely no' . ,~iL.bl~ for 'lot M 

.HI .. ) . A """p ' ri,on "J ,h~ IIf .nd oplic.' h '. ulu .l>o~. <0" op ti ~., 

b~ilh""ln; ond t h" "ud"'n H~ c " h>o" ... ~ft t "<CUr H t"" . ' 8" . lti<~d ~ . 

TIt~ Dptiea l b.I~"<enln. h .. ~ . en l"lUPT~'~~ by .be .wo croup. 

bound .. y hl~' "'.n.i< j~". ICE ~ l .o . U' .. 'no' b ".e p,-••• ur~ '~"U<" 

~onll .. th .. 01'''0.' ' '' t .. pr~ ta tl <>n . ) 

(V) {M'"" Il'~or-d~rl""'~ ~"r,_~ uf S" ";;1;/, !",' tile P.R a nd 5S 

vehlcln vle_ by ~",j.,ct OCCK 5ho ... peal< tM. ~ .. allO been 

Int • • pr.ted u coc>upondlnl: '0 .hO> I nterval .... oclo . ... ~ltll bound~ry

loyer \taUitlon. n.~ u ..,. that 'heo" l"I~k" In e ,,<-cur "","eh'" 
_Ith tk" .Ud<lUD ""hanc ..... ~ 1n IIf oro .. ,.,cI1011$. 

LvJ j,¥f" ucept r", •• h., Iron • • 1 bache.ner .opecl • • he "nero 
retu,.,,'" a. tbe payload Dopp' '' ' d"rl"~ to .. I"'ciud u r cnhancuent for 

_ . o f tM vehtd ...... ch,uc." . i%cd by ~l .... . " e1t-d.Uned and 

pro""'''""''"'' "bdes ." S1Me th .. d~pth and podU"" of the peak s onO 

nulls we .... dcp~nd<"t upon both the ,·I...-ln, asJl4'ct .n~le 3nd th 

f .. ", .. t"", of the ob •• rv.t1<N1, they co .. ld not b<o . Urllnrtrod to . 

roech oni".t "'"OD or blu ..... . r or witheri ng of tbe '"reel. III addition . 

<he croU '.ct1"", cl>aroo t erh.iuU_. buil t up.o bi~b •• lun.t th. 

oP"culor ( I .• .• T.~"" IIoppl e r f.~q\1~nC)") poi n t"" t h . ... jectory. 

The. e .. "t. '''''l<CSled that tile tH&~t h.d . ... ell-denned hng.h a nd 

"onnq""ntly s ea tt e r!n, ch.r.ct~ rh' ! <~ s l _ ilo. '0 F .. unhofe r 

" 
.. dil.U 

\ 
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i 

I 
,I 
il 
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= .. ,: .. , : ".:: 

',1 ':;> ·I'· i J ~,! 
... -.. -~.' " ........ 

dl/fr.>" .l<>" . l:td-... ""0 I . !iaN ~,U"d '0 upl~ln Ib~ f3dir.g "rAne· 

Ur; ."" . .. It~out ,"""kine .n .Il~c".o Ic"",b a nd dIU .... eUcn. Tech· 

nlQuu ...... do''''I~ In . ,.;'ch 'M .. n'Q""'t· .eonHh.",. II<!"U M n .. lI. 

on _. lndlvl~u.1 P"'''' .. qre .. ON ,,, """",in" .. ., .. ",e oj i~n .. 'h 

,,,rou . o H1t .. d~ fOT" ~,,'on ~)' lo.d. The ur~et \ ~t\~' h de'~ .... iMd 

.1tb 'hh _I"ple ..... ·di"eUloul 0I0d<>1 " H ' Mn "!Lowo·· by ""''''''" r 

on .ho op ~ ""pri"," Lrajec'ory ", "bU;n predlrtlon. or re l ot;"", """ .. 

..,nt b", . "' ;,n thO p'edict,on" a"d 'M d,,'o .'U '" ~.nu. i n.:e ll "M. 

1l>e ie"~'h ••• ...,Und "ltb .... P->JI ...... 01>0 '" .bi . 'rJoO 0: _L I", 

"as ... ploy~J ~'~ 'C found ,,, deo .. eau " '\b Occ ..... 1nC altitud • . "&rl'ln~ 

f ...... pp"' ... ... ,y ,00 ... u .... at <40 ... I.<> I I) _UrI o. IS ..... 

lJl j.M" Bouuu tho oP?lIcUloto Of the .I .. ~h rn.unhofcr I)lr" 

fra", loo _i can y1<'id "" _re ,,,",, .... Ia ..... ".., ... ....,<1"". oftd 

the v~rUUQQ of otr~~1\v. ,argo' '~""h ~ Hh a lt"u"" . • ..,TO 

..,pl>\Otlc.ot<-d _ I .. ~ . .... T.""d. II. ce."raU ... uon of tho Cb~ fo .. uU 

for .h~t .--.. ~,....,tI ~ .c~ tto r l", f ..,. cylindrica l _leo" .. u~ ... ed to 

.;Ied_ .",,1> 'hlnl" at loren pola. , ..... ,,,,, d.i><'~~"nrn ud th" .h..,l"to 

v. lye of e ro .. ..... lIon. "'10 _01 ... _od tOTeR<! ""nu" ond". 

... ,·U. 'O'hc<oI v''''u "f tho .arIO' I.''l:tl> and nn."Uvity ,"per d ed u"od 

! ..... t~ ... dllfr.c~IC ..... l y.U..., ... IdeO , ,,,, ... t"'; Into "bI •• ""tt.rl"~ 

.,.tel. It " •• po Ull>le t o ""rro'" "'Ieul. t lo~. "r tho ta".. , c"''' 

... c., .... tlla, pru"l_ ....... ""1>1. """,b ... t o obse rvaolonl . Ttli. _ct. 
'ben. I!Ot <><o ' y .""we" ro r ""J~ ' d ","uu of ,ho •• ",,~t depend .. """ , 

but al ... ""pi.l ... tI •• 0"-. ......... freq, . .. cy "'","""dee , I""o.po •• , .. 

polorhotlon dependen.,., and pro.ld'" .... ~it"d". or <0'0" occtl<><o. 

(vI ~".. ",_ •• b r llhtentac" of t •• Ill' c r " .. occ tl .... t .M" 

to IndleU' 'b.ot ....... ..... . up.o;l ""pe"d.nc~ of n n eCl 1y1ty 

. ,ds .. to. Iou, .ha .. l" r 1 .... 1 ... '"re-"u. hteedl ... U .. , .e- t a rt ... 

'heo~7 to inc,uU I .. u y , a "",H ' \,u t on_ to ¥crlty 'hh ft1 potl .... .. 

t ...... u tI.,..U, and .. , pro_Ide II." buh lo r • _e! o f "" ... 'e ....... 1 

appl1cat U H,. upoeUH, o~u tron,·to-!,."u lach",," ..... Ie.;nc 

upec .. . re ftpioy~d. 
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l t· « . ·.,.<t-!"!'w" "'"" cPS":;" ~3'1 

I.. ... l ~,..... A 0""--41_&1 ..... 1 1.ltOyof no ..,otur l"" b ... _ I 
tho,o .... UcaU' tho.l tho e rreeu o f ... ~ .. ~,,\oc"J. ,"",,"!.AI: _id e 

",, \ oc lt , . • I· ....... U~ ..o.loll'>" 01 nu icnct h , """""'Ie . oruuo ... 

i n ... ke 10''''''''" a nd p"rlodl e yor IO ...... 01 "~k. \enU h . ... q""H-

tatt ... l, ~nur.ly <'OnoUtent .. Ith t ho <101 •• 

~, IJlIi ~.unoh Phon_",."l<'H (U) 

lvi!:P' Ono 01 t n. -"JO T cI>J".,hu or I'roj~et DUCK COIlId r>O' 
W .U~ln~d In a . y de ........ Si nce fir l"!; " 01 In .. hi&"_""rr ........ "e. 

S, r lM 'e",i ea\-.lof ... ... _, •• u. " 0" be ... vlune<l ler the pe r locl of 

"" ' n .......... <11 ..... . .0<1 ' o • • rd , . I>ot . "",Ct"d IreJoctor!c.. U.fotcun

.ul ,. 0 \1 o r t~ •• c ..... u.Rd IIrl ,... w n e .. cel O'd or .bur .... ; bcu>ec, 

. h ..... l Ull ' '''''' ' nl IHtL o Or .... lnto~tlo. o n . ... ",, __ I.,.r 

Of AI!.II \o~nch. Thlo, U"'ft , .. ~ .. 1>01_ , ....... Jor objRCU '" of .... 

lUhlU pro;" " l! t~ in!" ...... I!>" uqu!rOd for cuher l"" ood l oU.

p ..., <1n, dU O 00 IUSS l an o r Clt1n,,"" ...nw do vel0ll'llent h ... .... obl. tnw" . 

3. A ... 'o'~ t~ d P~ en try- Sl.;t! TU5~" (U) 

(y! (,I>f Th. ProJ ...,t DUell: dlnc. _L ooIt n.'~rII, aeeusorlly oun_ 

'h bu rdq .hHd .nd .,,~l'1;h .late. . n.t'O U ... .. nd .h ........... I~C 

tIIl"'-'nd fO>lrt.-sto" . tonUU. Typl ul cro .. _-."U.,., ..al .... _ d. r hC>d 

.. lt h • nur f",~ul .. pe-e1 . Qd r ltb ....... L,at. ........ ddU. 0 1 • Ito .r. , 
r lv ... III , Tabl ' I. l1 1<b t ho l.ro .. Ulo. l.heeL ........ fllel ......... . 

llyU" U &!Ioul d be pO .. l b l • • 0 ..... ...... Id. atH,. • l.oos'« ...... t ry 

U . 1_. Iltd,,",n.allJ·. "_ . . ....... 1 - .. _ ..... u ......... U 0 1 t h b~ ... I .... 

..... 1 ... . ........ tq .... In H1 IlUn ch p/\e_nol ory. 
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Cm •• SQc!lo ~ ( .. 2) 

",cnt Ty,"", of EoI", Altitude ,~, " • 6 11Hz ll.~ .. , 
- -
J!"tI - ~ ,~~" burn Enh,nced sk'n '" - '" ~ ,,' '"' ~OO 

1n,-"o~e burn ~n hanc~d ~ki n 1,1~ - U 5 "0 ,,0 S~I O~ 
cch<> 

Exh,u", cd"" 1-10 - IU "0 ,,' " ',ih~l~ ,,' ,. 
~e<rofirc 0. fru.e no ~ ,", .,,.Il~bl,, w' " 
2nd - ", ~.c:c 

Phcre\e W - ~() k .. 5~IO 

., 
~xlQ I 

Tee"uy 

3.<I - ot>1;0 (lh"r,,!., until N<;>. , >a i hblc 10-1 .. ' 
roentry bru hp 

4th-otag" PU cTete until W - roo k " 10-1 ,,0 
.... ~ntry breakup 

4. Tarsch of Opoonunlty (U) 

•• Pre - Stase Lo unc h (U) 

(y) 00 Two.> prc -ataKu Ie.! ...,hiel .. lI"~n . t It'~''l''' " " n oburve d 

u targ" ' M of opportunity. A. N'~ !><>Oster provided the upoiard ac ee l eu

.ton whUp. " Tooo.h ... ·!t 5<: cond " UOC propelled tho rr.-~ta~. do.'nward fer 

i o. tu t duri"l: tbe 1:>. .. r"", oCOQnd. l.oef<>u i .. ""ct . The ero .... ctlon 

of t n .. ,,"UHe . .. co01 OU e" " as 0PPTOxh.tcly 10-
3 

tu 1(1-
2 

,,2"'<1 wu 
_2 -I ~ 

cllhan~e~ by . pprox~s"toly 10 ~II, t " 1.0 to 10 • ~"r l !11l its burn . 

. '.ltho.,.~ the ""rtlc" l -InO l<1@~~" ph<ue -p,H h ~oun~JIllII' or tho i""". p/>~re 

b . h n h1nc lI<!entry (11) 

(v) p!'5 The I OW-ye loe1<y r ocntrl u or t h",u Nr.hin.: " .. bi olu 

we ... IOOnltorvd during ODe uen 1ns by tI". net .. O" " wHh froJ:lt - to - front 

and iront_to_.lde "lewin, u!'Cc" . The reenuy of 'h~ ."cond ... 'U 

wu ob. erved; """"vcr, no r e t ur n. fro .. t"e ""rhe"d ... ,.., seen 1n t~ • 

• ""o,ral an,,1 y. l ' r ecord . OI,do in \1:." !iold. Tho .. ..., ot ry velocity .... 

,,' 
,,' 

" I 
,--. ',):i!FlEIl I 
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'" , 
" , 

r'" ',_. 

.. . ltuulU "f <1111 010""", ' 1"",. 

\.<lI.urI s.,.eral . ..... 1.00I"1I Pl.U 

,. U""..., I-.'CM ) .'ere .,,,,,,a."" durin: ()I;o:, ~~""''''''''C . t", IU I 1-

bllt . , of <I~'''''t1n; ",xm t e rl,.. 1>0<1101 n an! ".""n. l'ol lth. d .... e .l""'. 

Wuru o chi . ,'pd O"~r po..h. t~n . ""Id I><t J"~c .~ bvorabl e OIl ,h ...... 11 o f 

.. pee. d~p.,.de"ce d.~! uc'" froM .ho ~lroc:'-l""k . .. ult s . 

LV l V'l" The otK r eCG,d. eon,dned ""ny "f .he .I~a'"a COIO"""eo" 

ob ••• v"," . t nn".."f-s i;hI ron,eo . Tho .. iMludo>d, .... ... "' •• '1 

Id.r.tlflabl .. . ' .... pnU •• he .,..,Us 11 . '0<1 U table II. A ._po r l o .... of 

Tob \ .. I on<! II oho ... Uat .hvr • ... I ..... dla" r.~.""leo in tb .. 010 .... 0<1 

. ro •• _ ..... ,,~ •. "lbu. dUf. r e " .co .r. Drob.bl y ..... w.nl . 10 ~ I .. '.I _ 

Ia. 1I:_~"j .... vi""' ,,!: • • ~ .. , _net IItIl,,<I • • • h.t .,duM . hll • .-• 

..... " ..... ., .... "e~ I><tl.~ ........ • 1 -ell .. ' 0 .;.e dlffe .eD' ••• I f'" b.twj_ 

... d .h •• n<! _I_c " I.., I II <krl v l~ •• b .. " ...... -• .., .. 0". fo. t~~ • ..., .eU 

PI'OJ "'" D\Ia:. ~."' , h"uld be '"k~ n In • f"t .. . e H' ..-n.1"]' u"" .. _nt to 

."" .. ro .~ .. ll"e .... f-.I ' h. 11><1 an! «o"-58"tlo" d •• , un be ..--~.rlN 

~t'R~"1_ 

(!t.,('0TII aAllIoR DlAMCTEJlISTICti 

Tob l. II 

1'Oft SON!; AT1!E.'U. Jlttl<T1IY- 5YliTDI COIIPO.\'I!I<TS ,~ (...." 

,-, AltltlOllo (1<0) C ...... - So-e'loa (.2) 

_It ..... 1_ (4tb SU,.) UO - 11$ 1:14 _ 10' 

eom .... """ . U .. . """ • .at 

r ... kq:e ....... ..,. eMU 
~ ,,' - ,,' .""eulor upe"t) 

!'arl.,.d Ne"n, 3' to .. ,,' -" 
, ,-, 

ltot .... U n ", ,. 10' 

.. 
wWnZJ 

~ 

I 

:I 

, 

I 
I 

I 
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' "': ""1 .' 

(~'~ 1< 1s d~nifl~~nt, i n ~Ie> 0 1 pon tI>! " ,n,clUcene. '~;ii ~4nS~!CjbD 
".,n~ .• ut uo:IIo o f tn" siC"" ....... ""'"po"" ..... <""I<! be reh,gd. ~. Ik>~,,:er ujf 
notquc nC\", '0 .he ""'''''R.a ~I. ","~ •. 
(..II ~ The hrl" '3["'" or e m .. -.",,"O" OMe,,-.,d lor ,1\" unluc" 

01 n."~_ .""c"l3< as!>",, ' On OIU! 11''''10 ,. 60 ~ .. a U;"ud." ,ole .hu "It~ 
tI.~ . .. "c;Hcd In""l\or~ •. t (nur_u,o DoPIIIU ru~"encl') ,-,,'u rn nb."nod 

In '"'' . n o ~ ltitud~ .,,~i"'" , " h Iln" ·ol- . I~"" ~~"~c")·. ""~ i M " rp .... U~ 
U ' .. pl )"I"C' t~r8 e ' of "PP" , 1O~1 " '''nl\ , ""rhop . ". the ol'lor 0 1 

k' ...... u •. ~ ...,.c dlr~~ ' d"""n ot . a"on " I thiS • .,mld b e J .. Honl" 

In""'''''" a. .,.her r~".ou. o"ell " •• """.pheriC I<><ouine. could al ... "'" 

" u_oIbl~ 'or [".,. OK!> " .... n ..... Icn •. 

•• 1 ..... only in tho • .,r,- "d , , -IUnlt )" 01 ~"" epo - - j.e ., In ,~ ... e<Ootcr 

oj .h . ..... '0". chott ... orA/ o r , •• "dI fL l<o, 01 • or ., .. _. TM h c l 

I~ •• ",ull'hop tan~3'C QCboO. 1311"" ,oJ "xhlb;" ur"," ..... H .... t •• a t~c r . 

dhpla y<>d hll~ " to .. • ~~'i<>R' '·011 .. ·. r " .. ,.. 0 clu ' >OGl e ." 'hal ,h .. ., 

l on~ U~.U co." I>< ,-,u Hr <l<-h~ ' cd 'i'~ tluttlbop (;'If p.\th •. ThU .I,M 

II<: t"t"rr"~l"" •• ~vI4.nc~ 1M' 1M dUhao (i .c., ."",e~ "·' nun-'I"' ,-ul. r ) 

~,..,und .~.Hcrlnl b.""dcned ,ho ! nhe .... nlly ",,' r<)" .""n~ .. ~ pathL·U 

of thO 1_ £ hrze tl . 

(Vi~ Th" Chu _. fOr .t~ct .... ~~ .... t c .c. ,I<,.lnl b)· ""'yl ....... ".~ •• 
lou ,,"un e:<tclllded 1 .... th ."Ir!ut Il n.-oI·.'£h< Jo",,,lo\lM ", ..... 

tun.M" Jor = 1""loU OoI fOr •• bl ... ry OTH c""'I1"" .... tI ..... n... 10 aG 

, ..... tUd . .... ,...boo . 0' OTH d •• cell ..... 0 1 ""rl o>d .,.Inl ' .!ltch to de"" 

tbh CII"",h t lon . ...... at be e"nl ldo '''' ..... ,.." .,,,,,,,.I..,.Ully v.U ... ..... · 

On 1M !>a.ts or ..... h _~ ....... ...",.., . 1_ .... ' ob. c r ' .......... , c r 'tulO have 

bee " utabH . h .... f or opt u.H , court"" .. 11l&" OTII paths. n .. ., c r U ... h 

h."" bec~ .ppu .... t o thO d.,.1P1 01 n .... em! upe. l uenu . 
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IV CO:;CLUSIO~S (II) 

.... T~ 'F~t O>o raCl~""lu (~) 

~) fsrl n", o'I:T\IHcant con~ lu,uJn' 01 p .... Je~. D\ICX ro n "p>n ,Ice 

"""' ... 1 .... <1"" or tu, • • c lla.occerHt l U lor 0 ...," Iel e r"~Urh; t~e 

.. ntl, ' , .. _.plle . o • • 1_ Or ICIDI .... , ...,U \ .. . The III" ..... uy """_ •• 

nolon ot thOSe' .~hlclu "1_<1 with ",. pnojec l DUCX lI ... -oI - o,.'" 

(:If ..... wo rk at " $jII 10 ........ rht'>l b) th e ' o llodllC: 

( I ) Tioe III' a' ret"",,. haYe tK . ""n t"r11C .-kl d "" , ~I"" 

frequcnCT 0"" . "'c '.alll .... . . hU •• l, <ltacnu. 

(2) The HF (:If " ",u .000 U "" •• cu",,'" 'or ..... otn Ul1l.U ....... ",1:1, 
ok""nd ~po. v i ..... '" up<'C ' .... 1 ... ,..,. c "'u " " Uoao ou ... _ .. ,.., ••• , 

Up«:' ... as euch •• l he o r do . o o f "'I~it""e I ... . Jt.u. 'boo.. obtolud 

.hen yleW'lnc nth 0 olde Up«-t " hon th .. "ro ..... " uon . .. 0100<1 10
3 

.1 , 

(3) TI><I e.., ..... ,,01011 0 of t IM I'HI>tl"J' ... ,.10. ...... -....,"". at 

leU' !>el ... $) "'" .. heo . Ieoo ...... t ...... ..,.. .. .,.,C'" _lui •• "" .... en 

lS . ..... 23 bo dUtudo , the """ .. "",ctlon. _ • • lOI!dc"lJ i-.d· wry 

"""'011 """" .. eflI . ..... 'M .... b.t. ............ ..-1,.. ..,Ul . .... "Iotch 110&. 

,_died ... oIU,"". "f .t h.an 12 .... . s l pHlcOllt1r. t~ ..... ..-

<:I"OSO .. c H ou ....... we ll b<l 1"" tbo P",j~c: . DUCII; th ..... hold " r oe~U~h"H,. 

Tho ~. ,.,. '''''''1: ..... , c""""ceo-"n" o<:currtn& bn __ J' ...:I » lao 

.1t1t1Od .. .. , l.dleU. tbat _ ..,-1.,.. ,.o"I1U_ lou taU. ",.u . 

(t) O!:> tho nora,,,. ,"" M7 Tee .. '" tar;. t _><h lbIU • II? f • • _ 

Q""",,, dept ....... .".. 

(,) n.o "'" 00 ..... ....,11 .... . 11 1 lf1C:n.se .1110 ... loe ..... 1a .... , . 

l".d ~.l oc H,.. 

(I) lI<Iu llJ ""I_Hac paJ l oad. '~ I' .. r h ,1.ld i &r&U III' ero .. 

...,<1" ... lI . .... _bIoU.,. ."'lel". ~ .. 1M pO,l oads UH UooI. l ar 

",unn,uuU""s. 
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--. ..... -

Swtt 

(I) iI_ Alri., ... " SIII! o' b<>,h ~1· I .... d • • ftd tar.k"",e . .. ... de'""' .... 

din pMha h~v\ng 0Tl! IlI_lnotion oM lin~ .... ! - .i~I>' .0'''''''0 ,.. T~. 

0TlI ... , ..... U '''.0< ... ec .. .r~lIy • • 1.' ...... OIl tho bui . 01 !)o~plc .... It~ 

, .... ~" ohU inooJ ,.ith .he IIM-<>' -al lht nc '"",Ir. . 

U. _ell!!!! ~<"Sul " IU) 

(Pl¢ , 'ho eh"'"Cle rl",I~. of 'he lIT rcont.)· tu~o t h~ ,'o been uocd 

I n d"''''lo"i.~ auh. t ical oodo h ' 0 dUc ....... he IIf ,""cnl<y ~-

1\01<»:)'. Th"y a .. ,..., _. the "'...",_al"ot\C .,,~tte"'nc h ,ita< " t 

• I~. U t . ",liMn _w'_' a' the """ . ,,,,,, ... ,,'nclt,·. """elinc . e",,'" 

ar. . .... ...-11<><1 a. loll"", . : 

(I) C ....... au I ..... • lnd e ~I"""lftl c.-• ..,-.hoI 0 'I" ll o t . e-

'1"~ncy •• he 0M><k 1. " .... ~ luc"<"Slfu" y un'" ' 0 p.rt1l c l Uto "'In.",d~ 

.oDd t.41 .... cl>~r2"'e . .. tt". o f t he "hoer",<1 """ •• o-octi"'" • .,'1"1 ..... 

• i.I~ "'hor ,·t~".n& ,,,,,,,,e'.lco ,, "" l..,q~n<a • • The pT«I1e'lo"s ........ 

" t .... .. it ...... _ .. 10 "!>P" a' ..... 0 ... . ' l"~ to-.o- as . M" Il"eII~""ry 

' a"l':" aDd 33-to-12 100 dlUu .... r UK". 

Ul r l>e 11>- ,a.~ . . .......... "" b).' • .--nte""6; "r1oo.d h ... .. 

oUec l1Y .. ..,aUer1111: l e"I'h , .... , • • rlu ...... ~pp .oxt_.d1 100 • at 

40 n t D _ ,1\1111: "I l2 loo. Th .. lud"" ~ e llh.>o "",,,,,n t In < ..... ~t1"" 

.... I_en :» a"d 23 bI .,.0 " ht. ' pr6.ed u aft ~b .... p' <ftCNUcr in 

.c""rt"l: coefficient: "" .... -..e ••• he toTl" I ·. \cUCth at IhU 11 ... 

to DOl • U ote'ed. 

(3) 5' .. p o.UU ,rad,e'''' h . ... II' .caller'''' .,.,.,Ulo1eDt 

all.l.1 1. lb. oV. • • 

(4) TIle _ 11 .... .....up .. "'1'10,... 1."l y ..,lh1n& of .11<' ac, ... 1 

phy . J "al .0110 11. of the _aa. _I" .. tal. 

( S) The _ .. 11111: . ec"";,~,,,. a re , uff1<:1Utl 1 ..,11 '"'-..elo ..... 'M! 

'he, caD '>e .nend .... '00111 ."pU.aU" .... 
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sa II 

c. ee""n\ C.,.,ct~ (II) 

( V) ~ ':be cenral on<! _jor concl" .. " u ..t ProJe<:' ~ . ... th 

!<>l1, .. d.~" 

(I) The oross ~~~li"n. ,,{ n~n'ry ,e"(cl~ •• .-~ .~r"<I~nt\y 

h<l:" th~, 'h~y ".~ be de'",,'ed .. Uh Q\'e'-thc-hori«>~ d.t.~<1"n 

u chnlq ..... ~hCD f ... Q ... ~le vle .. ln", • • pce • • ~re ""ploy,,". 

(2) The ph.""",cn"'''~lc''-l "",del s .nd th~1r .".I"o.c!", .ppr<>~".,,_ 

li"IUI lui,'" ~"" <1" •• 10_ to 'be ~lnt .. hcrQ 'bey can be Il.i~ 10. OTH 

s)"ot ... du if", •• '. 1""'\00::, an<l OptilliutiOll, an<! for 11Iten>r<:Uq daU 

""'Io""d by edstin, ant ~y$ ' em • . IO'ith 'h~ HhU"" .<>de h a .t~l~ 

!IF ll.n<-oI-51Ch. o~sen.tion .. ~d., on .... arbitrary veI>Jde .0><1 " Hb • 

rhe .. cco~"try "')' b<: ."Hlele,,! to ..,~c "".,-,ra,e J><'<'<IicUen. ,,' "hat 

.",,11 be "bs erv<'<l dtb am &"""' ... 1.... In addition, .. Uh!...J!!.!.\l.!i 

, .... Jot<:,,,ry Ufo,..,'lon, the o.,st h'''r.bl~ cmt *It.o, ,_try <~n 
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• ..,u .... TluI radn "rou ... ~t10fl 0: ..... 11 .. h .,1"11: In tho Ra,lel,h 

.cootle,"!., .... ,100 is proporti"...l t<> tJ'Io 1'1.=1. "f ,~ .. ",,1 .... of 'bo 

nlIie1e,.1Id hn~u. Is ItOt to .ny • .",..,... upe.::t-.e .. ithe. TIle 
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onl, ob .... "nM •• t lbe D<>ppl.r fr,.q"en"y of the ..... 1c1~ .Ul be the 

fIOyl .... d it .. lL TIt •• " ....... t1" •• of p...,ject DUCE •• b ..... U, ....... -

Ilt1iStbs "ptole<! . en ."ftici .... to put tlte "",.l_d I. ttle Rtt1hlc1> 

~_. chul, dODO"'''''. t"-t ""er ttl. dtltude '""11"1_ of .t leut 
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""" Z ~ S..c , IV , C."",h Uo"" n<> '~ " taken ~r u.'u. Z "'~u ~ "~...., 

Into""."~ . on ~ r '~~""Y 1"-',0_ . ""1., ,, 10 0<111 lnk lnc . 1<0 , ... cc uld 

.. ' C<I~I""" at .'5.11. Oft .h l .. cu .. ..., ."Iona l PO )' )o><l. , Tb runtr)· 
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