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s,,.-~., of' ... ~J'.,'l.\q•ioc for Very r· .;t> ar'1 Ultra Hit;h 
f'-qQUOfl~Y Dirnot1n~ Fi""'l.DJJ 

1.1 r • iu r-~bl~~ ~~a authorized~~ •~o M'UrQ~U of ~~p~ c~-fo ltr. 
s~~. Bo. 0 ~ (928-l) of Jur-~ ~C, 1~3 to ~~Lend is on-i"""'~+-.....,i 

~a Bw-~~u of ~hips ?robl~~ ~0 :..1;. P-.4 o-ity 0
• 

2.1 "'~ Lnba--\ory """& r=quo•+.......t to 4nvaot~ ~•n Pnrl -qza,.,.t c-
t .:ie ~ t"T"Obl,., c" .,...'u' ,..,., n.,r di ~oti-m "'r-tfgc,.-• tq~!r"liqt•'lQ 
~•ith O?ACti'io o-r .... _,-,--r•c 8<> to ror ... iQ.0?'tt (!ryol,..,~t• '.\r .,.-u,-t .. p. 

co..:::i•cr-c,;tn~u;-,.o, ~c~iTIJ~ ~~ui::;:2 nnd ~iroctir'l t•~4c~ ~,oldo. 
aud r>ocusiole ...,,..,.,.lf>1or.tin11 r.~ n.r'lri•-,t.1on of tr·ic;ti ,,. e~ui ~"'lt 
141 t}::)fto fioldo t"'"'t; cid't vi u~of'ul 1n -,r:r.,id~ ::hf e;; uhf 
2.'u.p•1,,,. .... d ➔1reetior. fi.n<i!.n- facilitiga. ln Add• .. iC'la• :t"oon-,_ 
-.:Jdati .,ns - .. ..-. roqt.W•"tR~ a.a to ►lin typo of l'"Q'"lOM"ch c:J.d/""'• 
dovelop;.i:ont w~ich liho•tld bo ,..w:-~u41ld. A N?Ull t"'O'"'""-+: CD- +-lM) 

pi·ojaot w.ao rnquQilt• ci n-.... l11ter t.?--n \•i;;uo"t 15 • 1ruo "• 

2.2 , ilo th<-> ununr-illy brotld cv·o,.,e 0£ th~ pr-oblun -ko,.. it f'"'1'4:"'t-
1c ll;y 1""P0&oiblo to c~..,..,lotoly or~,i.•;allizo all of i~& FhaPea 
at t~s ti::::l • in -igw of' tho ".::.:.i'Dy f'aotore t.hflt 1.1.uat bo br> r~d 
on """'i.;1it.o ro'a.1lns-;:unts of thQ v"-10 Chirf of e.val ~nf4ra•in"'l8 
and the iJuz-onu of Ships. th1s roport 1 1 .,_..1b..,i t.ted ac an A<1 
intn.,.f.! rtrort to bA 5up~lc"lfl.., ... Qd h;; r-nro iipeoifio l"QOO~P'1-

at2 ...... ,. a£tnr srlvioo is r~cos.v .... d -·1 • .. ?fJ~"oct to i)(l:•ticula.r dP♦.._1 le 
of • .,q L...-:-'l"ldiat~ anrl tu~1 W9 1..losi:roa of t.ha Vice Cb4 g.f of ' ~1 
0 rati '""& o,nd -:»ur?SU of' Shiv--. 

~. l The :.bjoct _r:-oblco 17· 101.fio" lly "'overs th.Q ron le of vo17 h..1 :;h 
.froqt.ono7 D.Dd ultra hiuh f equcmQ:, dir~v.•,ic'l <'h-..r-in& wh1oh H' 
litor lly intQrpr•~~d would pr~ 1 ioatg ~1rorti~, flndint; in tha 
rane;c ~r 7 ~-"000 a:act{;&Oyolftfh 

~.2 ?hi• dir$~~ic;J fiorliu~ pro~i~~ cev•~s a tr ~ondous tr~q,~ncy 
ro.nge. an"' involves f ..... ,.. .. ,.n"i ..... of e·,nh ""'rc!o?" PC to .. ,.,·14 N 

oona1durat1ryn of two or n~~ff4 bly throe dU'f~r~rt toc!miquos 
for ito aolu~ion. 

3.~ c let~ solut.ian •ill probc.blv ro'iu4 -o 1.nforcation aa to 
t wi~rere~t ~urposes for which ~,~~n•ion ~indins 1n th s~b­
j ct fro-suorv•y l->tt-1Jda e.re requlroJ. ,... ""' di:r:-uet1cm fiadini; as 
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a --o-.inL ,._.., "sur~ a¢net f,~,il.WZl~ics o-·•l:r~ d !or cn-..un·· l"!,..t.ion 
,"r:?- ... ~,:h.., diti' r in i~n '--011:l.<,lwo:. fro;;. 1,h t ..-:'1' ,.h 1:r"•l<i 
b en•, lo:· d as a oou=. r.ur-::ioa su.ro a~ inat - dr..r t.,. !'I r,m aai "'1'! a. 

IV. Utili&-etion 0£ :o.:ntor-::wnouro 
&.nd ha OE!nt,$ 

,.1 It 1o a·•r-,(4rent,. .,h.nt,. ~r, a 1.a "'ld ,. ..... -:~, r dnr oqui,z.~nt. funci1 \-,-,,. 

ar a dirffc~i~~ tlnder ~ith li;;:;.iw~d f'- ~un-01 ~ r.- ~ ~1noo lt 
act••.-, lly lOt"0 tu ro!'l •,.• .. in- c:r ... :-o .. .;f r- ·• o t~- ... !!-' _.,\one. It. 
•"'ould ~.,. :-rml1,~-·, h01-'c-- -. ~t =-~d"r oqui· .......... ~ or. .. at.o :...oro 
a,.ti:ifaot.">rily (---nrticulc..rl.,- c.;url.e.c ,,. n-oh r r r)., n-~•n pre.for'"' A 

t.op!:!i 1 
.. l"r-ipliocrd locet.1 """'D t.ro - le·· 1. " ,., •tt.e t.1.n& t.o 

u~.tli~ 1.h0 ""~ ........ 1 ~ -- fi ,..., ... ,.,. bili .. i-a 01 :-adc.r t.colmi~w,a.,. 
.:....:.11a_.. i,ro.f -- ·' locAti...,nc ,_.,7 -ir noco :s.i~y '-'• ruquir r. · ho 

f' ... that i-uo" pro.fo-roti topoic.• l,wat.lon!f Pr ~ c---·intr i.D~r a--­
in-l)• 1oargo .. ,,1uiro"' n:> ~-:-4 .. .ar c- 0 ...,t.a but ia c.th:, of no -
~.- .atic;i 1n t' li~ht ~~ ---c~icali~i••• 

4.2 Furthe;- pw-ou~.noo of tl,,o d1-=rct.1v·· of ~b,.. ::ub.;~ot probl,. • 
oons1dor ti ~n ot t.hH pract.i .... tllitic." of ut.ili~in0 -nb,.- oo.mt.r­

~~-ar a.z..d o~hor si-~l~r ~~cimiqunr ~d nui -.:usn~8 ind1oat.e£ 
the 1'nll"' b--· 

(a) oha,..ic- l fto~r o:i· b·· d 1:o. tho c-t.rol ..,,. ra.dar 
ar.vn:ia.a. r ,.-- t b .. ;.;:... "'f a;ii;:.ui.h indic- •.1 .::.- •• .,t.c •• 
hi!.:; ?le n and iii ""'vol0 ed to • ~ point. t~t H, .. ot;ld 
~ e~ti-~ly ap~li~~lo, with posBihlo ninor ~1')1i-

1r!eot4~n~, for u-c zith th~ ol~ ~ iy_e of ro~ating 
•• - oc•ior .. l r-:it.o:n.& !'"C • rel ~ o! ·~11- • ~1r10 ua 
'..O -r' ~~ .,,,..•,. 4:lt.c~ .:li.jit 19 i••t., 

b) In t.r: ultra. hi~" fr~ u ..,_c7 -6..:lr; .... that. ls~ aoo" Jvv 
_,._'l.0;,.-~lne, it --:·tl~ ap- r that tt> • ploy.: t. of 
r"'~atjn~ ~•~nna3 ~.,.,.re~~ ~ t po~ i~il'~v 1"d •~ 
lf'""t c"---11~ ... ~: "nG !"' .. 1,r---1.din? a., ar ·tua .. lt.h 
dirf'l<'t.iO""l r !'.""tVi""' -:" li .. 1 ~r- In thin cn,...nituti~, 
tll, ~ .. , .. ~ !.:s '--i:; c! thn+;. :U : n.., .. • l t.ho <l.;. • o .. .i.>"lAl 
o!'.ar~ct.e'"i~tlcu th:nt co~ - 9 .uJ i!led (•~~h ruilcc .. vr 
ty;,,o an: .. eo...,.,•) r • ;.,r.> ch Otl .. !cel ll.l.d 1 1 OllG and · ,. 
r'n.-t :1Pn ,....,lation~·-~ to .,.}-,"' fre. ·;noJ lnvolv d, rtii;;ard-
, ,.., of t.r.3 ., .• li!'ic ... ..; ... ant DilJl """•loyad, 1 ••• 
a 1.:.·.Jc .. .:.J:Al (- -.) .a .. ~~--i c.,. U,r ha:.; a bo .. 1dth 
in C .,. ~~ ~ ...... s..:.rvt: .... - J ;:_ o. .... lUlil .ia.. • oin,,tlJ 

t.hl't._, :c 1..,?proT' .,, · lj o 1 u&l 1.0 90 " .. iv.:.J11d ..,y ... ho an i,r 
~ d-:h i..'1 l/2 v •".:. - .. h • l:l ;.)rdv"" t..J 1:ior., o: ar ly in ... _o t:fJ 
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5.2 

s. 

5.S 

v~~ lbl~Li o~s dXi~t1n~ C result of this~ l tl~n hi~~ ~olcruro 
(~.) :i:. £. ?l~+- o!: vh tin"'.... "'1llU -~dtha • '-'lt "Ul d ~ " 0 .~ .. -T to 
,.. ..... _ .Ji "' -~ 01 v;.iri:me .. icth:1 up to z5C for !re"'';;.JJ:JMY - •n"''"''J 
botwoe"' 100 "l.d 600 .... -~oycloa" "r~:-,. th,,..... .. .. " it will M 
n~:t,,,~ ~~,~ ~ ~in.~~ i• ~ • xi-·~ NlC~h or 17 root would ,ro-o • 
due a b@a~- •-i • h of a_:i~ro:id---"t . l v 1'. at ~00 · eve.let H,d 
.for hi;;hor ir ... 1 \,..,no~" .. • ~ .._ \.1" ,. - .,.,. " r..e.rr r, t,,. .. -,. ... r '.:. ru oom.,aot 
ar,\.onnas ooul .. hA r -·~ li~ .. c.., 

~,,.,. ~i"""'e .. \ ~ 0 r 'l' ~ e. c-n ... !.~ ... , tin"'$ of 4.l(b) ind1o.,to V·-t 
r r.._ ~r· in thq v~ry hi~ 1ro,u~~~y np~otrur.i. t~~ i~ t _, til 
,.jC rr,o JOO -·-"c;,rc l 4' " C- cl-. n " A in dir••c .. ir"'' f;.n· r t,"......,lq_•..1011 
w-l ' rl 1,n rnc:..iir•i,, aincc e.t vhP l . - Y'"ry high frq1,-.. noion 
aa-;;. ,.,ru> ~ilP" ould. boc-,..,,..,~ p rohit-i .. ivo f'"lr bA-<\ ,..... tdtbo i.'-"v:int'; 
& ur:~})J•i <>':)C\'T'"'CIYo 

- o.· tho lowe"" VPrl.. '1ieh ,..,."''$' "Oi'lt it :rl.~,..~ b" p("\ff"H,le to 
o ·nloy oop • ;: "!lt "'"',..., '"_ "1 ~ - - --. C"'"'"Vc>""' ".i "'M, t di -ll~t. 4 "'-i 

;· .,:: .. r t.~ch-iqun<1 nlth~ -~ ... ~i" ""ropo~ .. 1 ,.,_,. • ctirt.tt ... n C"""' • .ol-
.., .. . , licit1"1.l ~ne .. b 1ndit"a .. c. in ,-.. r. S.5(b)o 

At very W.~ fre u ~c~o~ ft~f ~h 1-,ur ul~-~ bir~ 
of a.z1y .u "'"""t 4 """ l ~,.~,,_n1\. 

o' ai "' " -i--"1+- ~ft 0 Q ex, . ., .,.,h ..... as 'C.o prAclun&, th4 
• ".Lil"''"'•r+ of t r>fl r 1uir (• , ..!ir "t,j -~"' l ao cvrtH'~', a i t hnr lobo 

"'11 r!lizl.,. t ...... "'\i tUf"'C ~r •h<> <'l ....-.1c:;--••'1t. ~f dH" 1. ... P ... .. d ... ..,-3 .,,..,1 
l ,..,. e;.«·• ... -- ( to P"",,ctl"~"' ~~-·, '"'hin: ) ~~ ~► t tt ..,,..,-1.sfc..o t.,...,7 
1 f'r ~n "CCW-50)' atq-clpoi:'lte 

For .. ::~ :-i;;.chor ultra t.! -~ f-n-uc:~--.-{'J"", i"' ould fa"""O'l- QT'ltiX""lf 
prucLioal to o~ _ .. ,:-- ----:, -~= ,,P""l ~•id+h:J for di-l.""-
t1onal b.nn~ roccc;r•i-o:i '!l;• ,-..,J...,•~i.:l~ --,•,-tu,::; r,fJ~O'-Or t;r,o 
antonnar of roqun~~bls aizo. 

ihv "lJ~·,r,4r•t.!')·, O:' r1J.da,- t··we of t '"anf'~i~sl"'.ir r .,,,.+ ..... 1,~htc ho 

in • .., - ,. fr"1•w~cy b"Mf' in qu1 "tia'"' • 
ia of i'l"'"'':':°tnnao in th ... "rll-·tn- ·~n l'""'Cl"'"'~t«i. 

(a) -l•ld at.~~-~~s t½~ wo~ld bo 0 ~volv~1. ~ £0 inrlu~nco 
;.~ 'accw-R~Y ,,--... -;;;r a >o" .:,f t;h.., or.iui""'- n+., 
•r.d tha ro""tli,rA4 ... .-. ... n '\vnr <tn,.,ei+ i -\ty.. It · •n• l.d ..,,.. l~r\rnl 
to a."'"',....., t-.L+ e0-=1c~ +.4...,- .,~<>r"--.1.-.--~ c..," .,.,..,.,ld ... ,r- of 
-vlAti,"lly 1 ........ r:;-·o:r- :,;i ... h T'Y""4i" .. t.o •'-r- ~ ~,-•,73 

e~')l""y~d 1n radar ti-r.,_.,l ...,-1 O"l<i,. no th'lt lo•e <lOour,cy 
or •·hort.t>t' di-ta.:ica'"' l""C"•ld h,. 1--01,,Qd., 
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(b) .... !lr avo polarbu.t1on of t.l~<i trqn1,r.iu1ona tt-J>t n1,.,"lt bn 
"'-.!'1 ye I lo roannf'!\;..ilo to ll1Hl .. 1'"1't •h!l,1, moa'G C '"'-~ mioe.ti"ll'.l. 
~r ucd.aa1cns w~1ld utilir~ v~r~i6nl powizati ~ns r~lo 0 

wtth a tow QYC~~~1-~Q. p-~o~ir lly oll f"'\~~r trqrr~i£a1ono 
""OU~ e~?loy ho'"ii.o:it.al pohr1 ~111.ione. • 't-ilo diroctit-".al 
bou.o e..n1.a.lll1Q.1: c:u:.i bo built. t.o .,,.t>,..oive o i tt>e.r bn,..i.&o:1tally 
or voro/ioally polarie0d "'vo~. no s~~~d doui~p hae bpon 
develorgd whiah pit"'·.itg rec-opt.lo., or !>o th t .. "os of pola-i-
~ tion. ihiu ahould not ~o interpreted u 6 iDdio~ting th~t 
i.UCb a t.vro of o.ntinum nir-,.ht no., .,e o.r.<1nable 1.o dgvelopOl'lnt. 
out auon action ~ould requir~ eo D~tiro ~o• c~~1lop,.......nt 
which would of f'l"'ce ~sity involv c onQidg~ blo ti=~ ~nd 
ox"le~ir..:lnttltion. Aco0rdin-ly1 ~be probl•n nould bo ir~~tly 
gL- ?li~igd if tt= op~oifie ~r• 0£ polar1~a~1o~ involved 
wire m~7'tlo Thi:5 qwBtiou o" polarizct1o::i. l,ooo::lQG of ,..von 
grnntpr i;-ipor-t.'UlO(i at I,~ lf"""'rt .. vo--y high fr('!nuoi:cioo if 1.h~ 
(l'""'?lo· '::lGD t. O.t ei - ilo l 0r1;, ,··•at ...,Jil e :-o cnn ~ir.P red• •inee nuch 
~o-in~n q~o hoir to CX006nivo .-.q_lfunct1onins enp ~~in~ upc~ 
tho ryolariae~ion and clGvq+l'Xl G.n~le 0£ ~ho arriv1n: l""\vga ~ 
~ur~hi.,.....,oro. tlw u~ili~aticm of diruc~i oz, c!.n~ing ~@+todc 
o+ho- th::w those O:;J.'"lo··i.o"" s i!:!?lo loorya• ""0uld not h a o. 
c~-plotu ~olut•on of this proJluo. ::incg ~~Q toc)mi~uoa t~~t 

•ht, bo O.,!'>lor,d fo ... ,.. ,.,....,.,lfl•ely horiZ"':ltf\lly !,)Olnriz"'d ·avoo 
\".'"•·ld .,. 1 ~f>or i;.a,-:o,.;ly fro,.., tl'l0""' 't.hq t eight b<J n-ilo,yud f')l" 
ve-tic:nlly polarizoci --q'°'n.s or "'"'viu, i t.h a horiz ozit.nl co.-.;"on­
;-:z:1t. 

5.6 Tho 0-,10?:it of hn~ t7'Ai1 '"'I£ ant.onnua f or -ii ...... til"'n fi.nd~r 
pl!''lO"'le~ 1. t,0u ~ \.. '-' _ .. __ lo fr1ruP:::tey b~ widtl>s 

• ·tich ijUOh w:ito::w.a oonld ~o ::.;ida u~ablo o Obuiou~ly. if 
"' .. ..,.~ ., 'U<tCO)' ro,.aption oo·,ld 'ic .flnplo:,.id 1 tho "'~lutio. ... 0£ tho 

&\l ;llr.t problc;;:;t i s relativc1ly ~innlo t>h'IOn diree~ g.~?lor~l"lt 
o r•• ld ho J:1rldO of etf'\Bdn.rd r-vhr J"<ICOiVi"\: tcgcl'mi:n..ou \th nnt.~i'l-l"l&U 
an -"o•iv@ro built for <>'!"t-t adjuntad to t~ duoi- d t~<1qyonl"'io@. 

r ant. n:l.Bli in our"'O:l" --~r-!Jr 1 U80 CQ.' l bg .rir:iplo••,vi OV'?\"' a 

r _ '" of' sp,?roxi::::;;1tol:; "-5..,. of ~~ froq•••moy ~c.,.. 'h.ioh thoJ· aro 
b .l il!lri adjuatodo & ·-ever• this fi-,lr·a CJ.., bo (U>-Pro.x1 ,-~ t.oly 
do ,l~d when ~uoh o.nton:a.~ a~g u~d for recgivinr pu-~oaro 0~17_ 
s1-o oorona ai,d p~"for loso of t.- 1:as.-itt.@d po.;er iopo ...... t~ -6,J 
traurii soi"'.n liJ:d.1.At.ion; a.loo , it i a tho oonf"unaufl t,►.at; tt-,r, h"la::l 

id h of t.l:w rntf>Il:lB ( hon roe i --inr) i s not. ar,precia.bly o,f'fect,,,d 
b:t orcr"'t.i,m i""'lin a h 'lLOfl ·i.~1'h 0t· !10~ or poudbl y e.~n r\.ctt1r 
lin .. ta. 'fon·uvor0 botl-1 of thoa.-- factor- "l!'>~uld 'bo oxr,. ... i,.., .. :ltally 
ohoctad., 

.Po~ __ ,,,_'Jl dovelopin'> ... 'l .. ar ~··a•o-:_ aro o"'t.r ""nly int ;;es\.oo. in 
ob --' J .<- s:-o iU ncy coy<>.-'\.,..... fo .... t!:.a"IQ nquin .... qr-t~ .... tioul.l.rlJ 
far tt ·1r dir.,,-:;tio., -l en .. ".,"''l.flJ t.hio or" 1u boir.- pro" cut. i1 by 
tho t9ry und ~ Bur·~u of ~hi~ proJl~~ Yt2lb. Rora j~ v-
pr as d f v"'lnt.uo lly drvelopui~ uiractic!Ul "!li. 0 ..,r.l\a t.h~ t riill 
be oapablo o , N + in .,. ,; ... i-, a 1,/1 frQ11.1.oncy ratio (b .. ;ud on 
tranem1tt1nc lL o~a) ~ lf thio l o succn~Gfull) r~nli~od 0 it 
1• 11 ely that ~h dir WV• ' ~~rn.~na hr~ ~c~d tor T60Cp~ion 
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n.a 

5. 9 

... ~ 1 , ma1 04') aop•>bl of ::>p-r ... 'n. -JV r an •·v n c i~nr fT' ·,i~noy 

.. "' ..... It "h oula h c>-'1 ~ ·"td out.., h· - - ;Jr,, t.'rn,. 0on5\,,.,-~t1..,~ 
if:' uo:. ~ s '"l1: ""ithln sig"'t• it.e t"' ._:r .. ~" in,.iort,'Uloo and 
"r"' 0 urc ,;:.~la •~d u:1on t.hie work. .. 

~-o 140.,..600 u.c ~higb':l"l rd 11 roFt1on fi~dor o ul ~ nte n~~ 
n ~ 1topr ... '\V~ c ::O"'""' -~ .. nd ha"' o-

'iio Corpora ti?'"' of ~ ;-~O"l offor 1Jr"-n.;.'lu or U""'blo GVG v ,.... ~ 

{n) -, • F ,do ... 1 Telophono ~r,;(i i • d io ~r..,.ulOi""' ,nt co~ ·d."? J a l, 

~..,..,~?Olu ~nd :rowid p l an~ (ou~~-~tio) bn~ring inuico~1~~ 
C-"' "1 " '"'1 - 1.rninc: oom;- "',iDrt.&l onthode foll,....,..,ro, '"hi a --,t or 
ro+"' t-d s:r1i"'=t"te r o It io understood twt tho n .. c,.,taf'ry 
I"'•,.. ~i ,,.,.. oatho-io folln· • ra e.nd ,oni ~~ .. tir o.ro in th~ ~rly 
.;:• " ·ao of <'"lvo lo~.., .,.., o 

(b ) '"' "'trdio Corporation ot '\.:l#)rica d0v,1lo,..,..,"-t o.--.-•--rir:no a 
"'"l"'"'lJt'd li I'\'~• "'"''"'q ay-r, .. .. , ,.ith lo.,a 1""',ri.tchin{", r'°"~n, olid,qd 
l·, · ~ontr::>lling t;ko 11cti,.,,.. of an a.dJaecr~ Ii ont.-.-nn rofln,..t­
:1 ,. c.,..,,.:).;1,.."'.....,ll~.. Both II' o a-~ --.r:n.mt-.o'i !l?ld. ,.,..,.,:::u.t"' lly rotn t .. 4 
on+-~ s o::;;o b"l"I.""• lt j r uz:it! r•tood thE"t. _,h,t d.,,~•:.lo;--int 
ha '">rOCAOd'1d to ~ho Ji)Oint .,..l, l' .. l t.hl') r-;1"''1 rwrod a.ntocl'la .,,ntt~n• 
ah cc--,sidoro.blo i)r".,i"f' f or thio frcHUOn .y - ·1 11.:;o o 

(o) 6 ~n both tho Fedc~•l ~,lopho~~ and Rudio and trq rtq~io 
r",..PO ... ,•t.i,n of Art•,ri ca ooll:,otor syet,..-ns are bfli~ li""'Oially 
,.,.vcl<"Jp .. d for V' .. rtlcally poloriz.ed ........ u .... 1~m1ono, it io to 
'" "'K D4 •C t<-t J .. h<l i, ,.,. ,.. u.;on sue C" "' s.ful co--,l o t.i O."l of ~ h'J 
ay5~ ~~ for tho vo- tic~llj pola ri~~~ ~r ~~rd~Fione, t ~o 
oollector ayi;t.c- lll no-. !unction ··.at. isfoct.orily i'or h "'lr-

·o.o.t.ll lly ;iolnrhud t.r 'l - i,;<Jic~ci. 

Th o discu•sion io t redLat .... j an tho ocs··-"')-t i..,.., tJ.-int 
Ly ~ood QOcu-~~1n- of i ~dic~~1~~ nr~ o~ - 1-~d ior ny 

-d 4 i roo~icn ~'nd~~ u~ui ~~ .n~n t~t n\ ~t bo c ~-aidor~d 
ua Shoul.u it. appPC)r d<'<•' rablQ for v8r~in s;inoU'ic: co••ntc- .. 

o aur puri.;o-n~o to inc.tall in .,. "' ~la 0
00 oullf"~ 1 dirgotir-"l 

ti.nd ~<iuir~~n 1." co.p1•hk., cf indioat.in; =,:;,ro ;>r l 'J!!l "'•J"lnral 
d1r 0 l.:me t-.ith a relr,tl•·nly 1~ ... ordor of nccuro.cy9 th,~ tollc'iiu 
atop- ·'lp idt•,., '> "'\6ht bo con.,id .-, r ed : 

( A si::.? l e lo- (locu.racy dir ct.ic- fil'Jdgr r-iy bg obtaint1d aa, 
a hipb<"-·u·d e.daptR tio""' of t.1°'"'' ••-cQl ll1D g--ui _,_,.,.nto nov 
i'"'"'~all •d in c rt.a.in nirc- ft . ',\lo thia oqui •r•,1nt 1o 
dec-i••nod fundu~,-,,;t.ally for the ido- ti!icution of tl:xi 
..,..,itH,an.co of J''ldnr ',l'Mlrieeion~ ovor a 0 0-3000 'O fron u--t"l.O:,' 
- ~n -~ e6 installod in atror~f~ i t~ 11:"'~tlon io ~uoh ~bGt 

body of tho 2lari" .,-r:,ducoa c. ~oodOlV ( '11.ni::- .n) in ono 



3; ni!10 direotionD no thnt diro tional indioatio~n w~y bo 
o:,• ·in•d by ori • ...,tation of tho 2la.nGl ., It. iG porqbl.e t~t 
tne~ ~1ui~.~nts nl6ht be rr~vidPd ~1th soz~ fo-, of aboorp­
tio11 or rofl 1ction dnvicos that <1ould r-.,..-ut t.t,.ni.r shipt.>o&rd 
uao to 1ndiontd tqn~ral directio,~ of tru~n~ia&i~~, lthin 
..... ~ :r .frequoncy ran;:..,. 

-~r~~i~ work done ty thg labor~tory olso indiortco t"la ?Ousibility 
c , ~Sijni~ antenros ~ith a possibln 10/1 frQ 1u~noy covorQ~0o 
Y<rui ,?O"' ~r~silll broe d directi--'ll cb..,ractoriotios ~ t. .. <l lJle for 1.n­
di~~ ~ing diroctiona with nn accur~oy of ~~y~ 40°. 

6.l t., .. c.,1vinG oquip?"")n.t dovqlo:-..,•"lts th."t .-ai;;~+ bo uoo.ful in 
c-"''W('ti.>., "'ith direotir""'"'l lllr.t',,..,"lnaa to produce oo:npl.at.li 
<!ir ,..H '"• findln,: o~u!p---, t£ within the uhf and vhf fraquenoy 
bn-d, "ro di~Auc r od belo~~ 

6.2 ~tzd~rd Shipbcxir~ ~Ace1.~r3 
lr~,,;.,n,- n -1uir-...-1rit.o ar"' rn"idl~, n .. rr!n<> 00-i:-lot.ir,i-, o.s 

dov lop:-"nt ~odel:s of fl.,vy tit.a.o i rd Phipb{', rd r•otoi vinr. 
eau __ .-.ot.a· 

(l) fodol ex:: ,0-100 ~o 

ti) ~dol i;i;-~ 100-200 ' 10 o 

(J) ►'nd~l Ren 200-400 .. ,, . 
Thon oquip""\C~~a~ ~hnn conolet~d, will oo~ry)p.., ~~ t~P hcAg a~~ 
and ;--•-:; equi:..,~nts to g1vP n oo:nplst lino of - .. pnrl"rd roceivin,.. 
ci:iui--·~nt.n oov<Jrl.JV" e. C'"IPi'inuouei fr"t ;l\.i"lnoy band !'r-.,, 15 k.\"l. to 
,, 00 --: • 

Cot·"!• , _ __,PSW-0 c"i4 OOO"I".,,. re oivern 
,. ' I ... . ----~ -- a- b'•0 rd t~·-'l convo"' ... or •u•1tts. poR"'f'•SRirir; 

onl:f t' !::li:xer ADd 01101ll!1t~- , . . ..,Jion to .:"nOr"tA Q :mit.Pblo i"'l.t -­
modiA~g fl"nq~oney •~~tr~~ be ~n~~~nq ao th-9 input to ~+~~rlud 
n v;,,· a ipb'"''lrd rnceivore: 

,l) U~1~1 GUO ~6-205 ) 
'2) '"~el CUO 46-20'-1) 
~3) •.,1~.-.1 r.,o <ts-201) 

45- 600 \Ir. 

(l) 3~0-lftOO '''1. q+rictly nn c:r.r-eri.., n1..al do~.-:i.o~nto An fv).r ly 
:oci.,l o,.."!Jtructnii "'""'TJlo:•s ,..,..vity tunln;. pofl'"'il'" o 2 r f\"'08 

,. ?TOM•loction &nd roquiroo only singln tunin,r control rr~ ... 
a '?O ·- "tor \i ri 200 " ~, t.a~,, n ... nq oh<.i..n•ir>-) o .... x.hibi~a 

DECLASSi -, ED 
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''idin, cont ~ct. noj~ r ( n poecibility ~~1Q•e !or in~uletio~ 
t,'1B ?lt'"' ,ori:; to nlnj~\,., or -.11-i- to 1,h't"I O"'"" ?f>Ct nojr a)c 

{<>) Ai: '10-3000 " oj) lnt.eroept. .?.-.<> .. i, .. r., Hat! 3 ,to>lU6 i.a unit.a~ 
QA-1 ~ .... ~,. {Buttfll"'fly sv~• ">->) t.unint,;, p~ 10¥8 a.n inte,••c·-,,FH\iO.tO 
f'•~t1'-(U'"l"lCy of ;30 - ,-, r • 

70--300 • ., 
~00=1000 C 

1000-3000 "o 

(~ .. nd I) 
(bAnd II) 
(~"nd III) 

(3) A.RD 80-'.}0()0 l::.C o lntm•c,•_....-t. r "@i V ,:-~ Hn,; no pr ~,♦ioat.icn -
Jc.t , .. -~ io nr>i•~<>t.rbl~ in 1--r:;t.h for t"r,in~ fllnc1 freq,,~noy 
doter-cl rt" ti -r.. 

lt is to 'be not.od tbt thg --) con,:,r, ... tora nnd thn MC r1 nd ARD 
no h· rs G.'""o of o~su-:1 • ~d fo~1,....., J they e - " e<H'.0"11..inlly cir·nlo 
freq .. "'OY O;.l\°'lrt,...-:3 (n'-> i;:r?<t••lectinn, rwd "'e .... dosi-"'n "' rathor 
hurr i1y for 1.o---~·•i)tQ ccmnte-r= 0 ,.,_5.,.r•1 1.:so .. 

ar o 
!l.-wo c 
avail 
Th a 
the !J 
~ 7 

F nd 1wc"'i 7oro 
linaa of oquir,;;:onts vrq ~ or will bQ• sho"+ly 

lQ both eo.or1~ a VPrl re~trio tod froouA~cy -pn~o. 
r" t,}!g P..rv.:; Type TC- . _. !00-160 -v .. ,.cyolgs, 
f RC!., covsrinc 1l.b-l56 ..,,-. -'lo;,•~100. &Ad t.h-1 l" llic.--.i"+cr 

JOT"erin& a 2/1 f'roqv~~oy -n~o up to about 220 no o 

Parn&;arh y- ir.:i' cu. ,;o.. '-l-.... t .-n..-~ 1.VO"'O .>t ··-..vy s .. r> .. d ru-d qu:l li ty 
o.nd - hr r~1ulrod proG{;4\uo1.1"·-, oould h,~ o..,\.o..1.nud tor froqu ""lC1oa 
up tc 100 ...,"'....,"Yol.,,~o 

Doai,iu e.maidnr-•tionu i7ould i"'1Uontn oo--:, poflotbility of <'t t+ing m~ l .J '• i 71 f' roooiv..,. ... wit,h a. r'}w ;-roe.,looto- portion 
'to oover tho .,...,::ir;o of 400-600 "'"'~o~=laa providod t'-.-t suf'fioj O'"'t 
auiµ~o~ nn~ Guf'Pi~iontl7 hl&h r~1orit1oa voro nv~ilable o HQ~nvor. 
1 t t ild be pcintod out. t.1--nt thie "·ould roquiro ox .. e1H1i vu nl'?..rl. s,.., 
dovolo-"'"l~ , .. .,rl: (inclu~ ~n., '"lo "roua.u le "'ubotitut.ion or no• t.ubo .., .. 
ty;, .. 'l:J woll ac n Ollrf.?fu.l r.,,~d,n· of t.ho priorit.y rr.,t 1;..•crk 1.-.,.vi 
it' ~'l<",., n C0'7<ilo--:,nt probl<t~ \:k"'t,.O CUH,1_7lod to th1 Labo,..'itoryo 

I~q u-,~r fro~uanoy 11.cl...!_ tor Gtoncln~d n~vy rqcoivnre on~loyin~ 
w,-, or -Ol"o ~ ., • ,.. reloot.i"·1 ePd uni- oont.rol in or<>rntio'"', 
is ap~rp~chin· 400 ~U7~~ycloo, tha top froquoncy at vhioh ordin­
o.,.v V'louu= tuboi. ~ .. d lu..,...,?<•d. circuit.a oan bo ust>dJ a. po&.~ibl,. 
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cxt.ona1or.i to 100 tl£'4!.0jelc~ y t:e view d an t c.xt-omo top. 
Eoycn, this. ~~oial oirc~ita o~oh ns cavitios, ~• ·• rflioa. 
ot~ •• with apooial t-., e ...... ,~+- bo e·-.;l.,r,d• • lo a rew auoh 
rocoivora -orT-,rinc f'r---,-n-- ·.,. i:1 ,.. ... ,. .., of C""O -.ie&ao;;cl G 

~.ave b on d~v-,lopoc to~ r~~,..~~•~ tftb~r~tory ~pplic ~1::m~, thoy 
o.ro. int noral. s~~1~tly Lc.~~-•~ry e4u1n-.ntc. ~oint D~iay 
in oporatlon whor tw,,«..,,,.. or ~ vi,, .. _,,ltiple t~z co'1t.rola 
or poa c:usinc no pr.,aele,..t1:m to P'"' rl re .-,,nitold a;:.:""1.(lua 
roaponaos, orooe odulutio.:i. oto. 

ihe bove rocoive~ l1D1.ta~ion i.t:Jl•~ •et de~- ~tl4+;-J of 
reatriotln, tfui •~01uen07 ~ """'\~O ot vhf :r uh~ d~r r~inn 
ti.nd r 1~olopmente to "UOh r,- n:; ?/.OY "•~'ldr.. •• rin ot ir.rif'ld4ato 
inter a or at l•ais-': adjud1n~te ~}lq ~nvo-i-• in pro"r•aa1va 
prd ra ,..,. i ""port no"• to por:d t. doT to c::. 1 l "U"t to 
koop paco Vith r-"'~r:itiooial r q-·~r,...-"lt:.ta. •t 1a bel1 ved that 
at pr a nt a to., tr•1uoncy Clt 600 ,,... oyol.,• .,\g;ht be .. .irr101en't 

0 cope with a.ll ~.:nm oiw::;,·· trs.nc.::i oiona. 

VIII. Site 7'otora 

The ultima~c p ______ of direction £in1ing oqui~~t. 
partiaubrl7 M"··c~oioe itlv..,, ti in thl'I n•'b" ct 
pro bl -• dopcu:,"' lo.r61Jly oa t.he inot l ti o:i. pr..,~le-i and the 
d l torioua t.ter-ta ot tho aurrgunciJ.nca 1.oDiacli.a+-ol;y adjaount 
to th d1root1o" finder coll otor. 

(a) ao"'ur&te 
on• er ooa con 1t1oz:. ,. not .,;;;;;.;;;;.;;..;..;;;,;;.;;..;.;;;;.~ 

a sh1pbo:-nc direction finder illa --~ aa ~ • praot1-
oa.lit1oe of 1natallat1on are u~b aa to ,reolude oTen 
an pproach at idealized oond1ti~na. i~r th,ia roaoon 
it 11 ~ort&nt. to bring to tho ~•re ,,.•a Att-ent1c.n 
the faot that it 1a expootnd that"" r:; anti ultt"a hi(;h 
trequenay ~ireot1on r1~·er• ~hen in~+ llod in navnl 
e■Hla will bo hair to tho Cl8 type of di ~,~h1n& 

1Jli'luenco3 a.a ro enr,,t•~ .. ntor ~ in tht" 1.-.s ... lla+-\c"l ""t 
dium and co~~ oc-.-t-,nvlfirly, h1f;h t~o1~0 ~r-y ~i ~o~tion 

finding. Ra U' Q~_perienow la indiOAt.ing uiat. all parts 
of a v•a ol' au::,ora~r.1r;'tU.re 1,nt-.-f"li,,,;,o dolet•r1oua 
1ni'l ainc at'" nar• a, b ... -:,a,i, of t.he4 r "''1~ tr¥• 
are a ~ablo ot rcr 11 tin~ in v ~1oua ~od•a at -~~1 
dit~eror~ r~e~uoneinP througho~t t.ho ~,g~trum involved. 

(b) :rt ia ex?'}"t rl t"'1-t antom•t tor , -·, or ult.rP hiith 
fioq•· D.C;J dir r-ti"'l ,.. Dd,.,,..e will, of 'leco aity • .,__ -.re 
't.o b• :no1mtnd in a lor tion olnc.r cf all otb r object.a. 
In view of tho o~tr-, .. , rf>"t+-il"t:ior.o oc c,•ioh l~ ti""l'la, 
thiG iotroauc ~~ ~ir0 ;:.l0nt. ro~ ~ -1oe Ot OC-:lprn iaea. 

~~ioa~1n~a r, ~ht it = 4 ll prnhqhly no~ be p~ ~tble 
~~~tin ouita.blo lonationo for ~r t~ n a rolat\vely 

i1 + i -:>n !"!.nder Bntf':::> ..,i>ue in tur:i 9redioatea 
tho nae ••1 ty o" ,("11 pln;ri.n;; "tUCh f'- a.ntonnna •• ;;;;.ay 
b ttiaiently narri•d for~~ ~n~4 nn in tho •o t 1:1-
port.ant fr quen-;: ••f>".lds . At +'in "8.CO t.S.il!l 1 t ie de ... 
airable to reatrlot thQ fr ~~n~oi cov•r~bo of any one 



o,uipe'ont. (includinr- : .. o 0 ntn .. 1\.f\) aa r-,•1ch cu,; poa­
z1' lo., In f>-,ot, , • f''l,..,.,.,1'1,.'1 f"""'M. t,h•t prf" "'f'"lt c•~t• 
of: 1.no "-"• t.:m such _,.,..tr!.otious a,. .. '"'l')~~~ ♦-o:ry., 

(c) Aooo~din,.ly it. WQuld 6.P"'"Q!" nvi<'Pnt t'"'nt. t,ht> in­
nu,.ur1•tion o.t e. oo~.'.',...,.l'lori~~, ... pr"'-""l M for tho d•­
vulor~,~t of diroQtion £indinz 01u1~~,~+s covg~\ng 
the unnd 30-3000 - ,.aoycl..•fl in 1 ta ,t1:i:-ety would 
not in it .. ~ lf '1-i,. 'lrivn.ntr-c0 ouo in the fvr-• hnrc.no~ of 
tho WQ'Z"' offort in viow of ... "'e li'""d.ta~ion on tho 
n"-"-.,.,.r of o,.,tonn • (ond """ ftgtt<Jfl• ly nquir>'"'or,ts) 
~hat could h~ carrto~ inn val vc~a?l& ,-nulo roGtriot 
ti-.o 1·,..0 1u..,.n~:y band covi.r'i.•·o to u r~* ll po ...... ion of 
the total aroot"'l."., oot"''Otfld by tr.!;> to .. , "very wt\ 
ult.:-a high from~etnoy o 

11 ·n~,.r-ofor<' a. - :o.o Of'\"'ll"'rvl1 tivo 
arrroach to ~h~ ,..nbirO probl?~ ~~ulo o~~nnr do~ip&blo. 

IX. Indio&tint Slst~~o 

9 .. 1 'o ,=,..,t1 on hne bot'n r"f>."1"' in tho fo , 0~01ne of ElllY in'li eetor 
.,.;,-...... ru,., 'fl~ ,.11 aro boliov d t0 ,..ep .. 0&1,....,t no p1>rt.i0ular 
~-1uo~r1n~ di~fioulty8 oinco t~e VCU""io~y of oathcdo r~y 

ind 1otor cr-n~l,o"'~·nto as Toll ao r~"' .. ro.l k!".~e-lml,-;o nf thia 
,l)tU" ~ "LlU',. a-t arw auoh ,. to P"-it ...... o rnp1d 'l"' " i ::n and 
pr0<..u"1.icn of eD.y partiaular ty1-Wl of indicator t,rq, t i;:iigl:t 
be neoeGaary for th~ epeeiflc c1ujr=n~t involvc-d3 

10.1 o1nl o ui~~~nta arno!lAbl.G torn-id devolo~.:nont 
0 oo~ ti a & &W:n~~-- ~ ~t drrolop~ nta 

in ~ho rldar, oounto~ ~u-,, e~~n-~ and Toooivo~ P\eld '1i.th 
ra -~e~t t~ t"loir usof'ulneao in th~ rciid of vo~y 
enc. ultra high frequc::oy direotio:,_ r=..., :.. 

(a) f'or frequenoiao b_1Jt1i7oen 20-80 m:,gao:"Olea nd vartioally 
pol.i..ri1ed ~• ion■ dlr· .J. .1. _ ra e;:;irylo1 '1Jlg 
oith•r ~~09e loops qlld g:u1a;::.~~Qro, or rq~otely 
eontrolled rotntin~ lo-po, n~~ou to offer thQ bnat 
solution. Suah oqui?a:1t w1-;h oontinur;,1e troqua!loy 
oovera30 ha.1.1 not been develo;ad but -.:;ould ap:::,ov ,o 
lend itself ~oat advQlltaieou■ly to rap1rl deT8lOf".mnt. 

(b) ~or opot fre~11neioo in tho baud bone"'n 90 ~d 200 
l:ll'lf.&oyol•• 't o-?lo:,...-ant of' rota .1 d1, '- ve 
or 14s u11ng rQdGr dowlor~d ~do~to.ln. rotatin1 
zear, r~poat haoka, oto. ard lobe ..... 1t~~1n~ or dnub1o 
lobo r"loer,ticm (with d.1£1.'oro:iti"ll irdioc.tora) wc·ild 
a.r-z,o r to of'tor thn host and !')~ -a-;>id "Dlut-:1"!\• 
Such du=iooa aro not 0

o.:i t..h~ shslf" l:rut oould, it ia 
bolieVf),., oo dovulo;od ra;idly ,.,,,.~ uiil ~ •ing mo,m 
teob:liquoe and equir~nts. 

- :J -
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(o) 

-. 

For oarre<w bllD.d operation between 200-800 a,4:ra'let 
t . l ·- ". . J:i._. r qu I l ,!S~J • a ~J 

radc.r o~uip-o"lv ac.ci w,..h.niquo£ "#i th r lat.1Tely si:..ple 
ot-~er in "ntoruui f'abric.t t.iv.n anrt rooeiver utront 
or.- s to cov-tr the &;, oific fr .. -:1,..,ncies irv?lv•d• 
w~uld a ~poe.r t.o offer t,1,49 'b ~• ll!\rl ~-oat r pid •olu­
ticn !'o;:- <:irection findln?;• 

(d) .;;..,;;.._,;;,,i...;.;..;,,_;.;; __ ~---__,;;,;;....;....,.;;;.___,_~--~"'-'.'-
, ... ..i.. .... bottl . ~ ••. 1 e-

volot""?ont o~ 01.1 41.ablo reooi voi-3, u.-ilesa a pot tro-
4uono:, or narr~.., 'bD.nd opora.tlo-. ifi accept !>le. 

(o) For uirlo f'ro~u _~01, ~,.,7.:i_ra-0 &a:we o.bo-.Jt. lvO .... o. 
1. ~--•o._·.foii"'""'.: .. -;,.ng c.oouraoio of t ..., .... r vt 

5°, no 1~dfo+-., .. .,luti"'n appeara toaaible althou--h 
t:tv.,r, .:i.c,;ht. ho ~ono of '"fl in:.mod'!. to s-:1lu•~:,;i it 
•~~i~.:l'",+ ~ o-·•ro,,.1.aG a ttLnd width of !'10 .• ;.-,.._ &oo•rt .. 
c::ilr,. ·.rho t>od '"!l.l l lepho:..• a!l:1 r.ad!.o .;~-pen:, and 
h~A ~or~ ln uiie f~ 1uon07 bnnd it not ~one1dered 
~.ll'fioio~tly cev \o~d at thio ti.no to be vi ... d 
ac i;;:modia~oli ap~licaolo. 

"'} ~or very wido fro~""OY, u-:-vo_rji,i• l.nd very broad 
iadioa~ • .,. .... 0£ ..u • .... .-., t on. &'6oh a• quadrant; 
1nd1oations, a rapid sol~~ion ~.ieht bo obtD.ined bJ 
t.he &da:,ta ic~ ot ,;uoh e,zuii'mnt &fS tho Kodel AiD 
or by •~?loy,-,ont of secl-~irootio:.al ant ~:-a• caver­
i..,.,,.. a ido fro1 1•0..,cy a-td, p.·ovidod prosoloot1on 1a 
not conGider?d ecsential. 

~t citied rorformanoo va. Dev lo~t Tia 
t no• \oh ul..... ce ••nice oper ton or vhf ond l:h.f d1reot1oo. 
findin Oiul~nt ia oaaentially a co~~r~-isP ~f ,,e~itied 
per!v nee vora~a devolop;:ient t~r.ie. it ia nor.ca~ary to 
c r ~ l~eigh ~ho followin,t fa~+,~~, in t~~ir order ot 
iwpo,-.. u ... o,, .. non ontabl1 hi.n~ an opti, w. progra:nr 

(a) 1h• general purpose for ~hioh direc~ion finding ia 
dodrod. 1.0., whet'- opora1..1on f'-: coc;.:.un... -ion 

(b) 

t.rs;ii;.ci 11ion&, ra:ia.,.. or 01.her c;peeial tran ...... ia • ona. 

?ho oxaot tro1uer._oy '•~d it. is deair 1 tc c,.,.,, r. 
with wmot t1ona as t.o t.hoir o:-do.,. ot 1-.portMoG. 
,ihilo it io z-gttluud '..l :. or, .. lut,A fre4•-nDy Of'IITO~ -;o 
would h~ extr ly doairablo, pr rtjo 1!;1 s indin tQ 
'-hat a JO t.o .)000 .,.A,"" c yo le ~ ""' - 7 for "...,' ohoa.rd 
cir ~t•~~ r'ndin~ cqui~- nt ould GOk onl; ~oquir 
dov lo··:aan:. L W'Q flTOJ~otioo \;i ..0 thM, "-Ol.lld "?OAZ" 
oxo -aivu, "t. ~ ould r@QH.i.,. auoh a r'.'" 11j0Jr of .,arato 
equipmonto c ~o m&..LO t,h r,htai.aQc,nt oi auita Jl9 
locat10n1 tor tho ante~~ ••rticult lf ~ot 1-noR"iblo. 
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(a) Tho ordo,.. ot ~&Ci[_ ·U\l\t !!.! ht 'ho FV'" ~p+ blo. 
lG 1::!".,~rt:An<"<' ~' th "'0·1noi::it to 

tho 3-,-,od ·-11,h ...,.1--i~h 4'>1uin.....,,,..,t, could ..,A rt'1"7"1lopod 
and put in "r>-•·i"o nn,i ... ~ f' <l ~-4'>\ nit,,. hA1 rinp- on th'l 
f~\'\~ibility of' c .... un ·rn thodo or tor11,,,.,.\quor t' t 
Di -.,ht ¥ ~~,.o .. "f"C!'!"''ado J'bv1oual:: a rQ-IUCE'd aoou .. ~y 
inor--~Aa t~o ~osribility of~ oj-uplor rolution, 
an~ it.!3 O"lrl~.,r uno t-·~ th._ or>oratinr for"al afloat. 

( d) T:,. u "ofulnera "'If' "i~ fr..,.,,V"'>'\o io a ... -
~~~~nti • ••- 0 "---~---------

0 :-""f.-.a~ion": -

(t,) '£:::__t•-;:p f'lf int,,rOOf,..10:l flyGt6""' ... ~ t mj ~r• 'tm 0....,-
• • v • -·--c1 ~l"I finr< c.,. gquir-ient 

~~~ or-r,,•n~s .... 111 bu ox20Atn~ to ~oA.rn~ 1 ho fro­
qucnC'I b ... ,...,.. for qM"""'.}' t .. A ........ ,i.,ri'"'" o in adr1t 4 "!l to 
ohtninb~ t '!io \r bgari""l ... , 'lr whothor · .h,l y 'tl"I ll bo 
~~qu~rfW"I to Ql&rd oe-+~in f~r1u~-0i~• A~d/n~ ~b~in 
bll rin~e hy dl,.. r,,+-4ve. It 18 ap..,aro:1'4- ,;flt1t 1.r aoa.roh 
O"''""'""'ti""'9 a·•n to be irinl\u'h:,d, t>~nsido""~ \oio:-i will 
'I-,~•-·· to 'h<~ '?,VRII t.o • tho<' 8 inoorr>orQtint E,QmG form 
of "'2Iloraoia .. oo.rch. 

(f) ~,_1,- ~~•r••~) fl.~"o'"'"',a"ll~ tr.,..,rr;:-ioeio:'l t1:nu or tho 
_... ... , .. l :roq1..1"lncy c"Gotrw;., 

(g) 

?in<;-.: : .• ~l115 vi t,al factor r '""]'e-'lc: +Ju .. f'i""l =-ath,,.c:' to 
~,. @"'"l lo;,•flrl, tho oon:'loxi ty of 1 t"' ,10¥""' lc.,.u:gnt and 
tt-.a tl;::,q r"T.lireil fo- µ\•~·•·111"\r it int'l "10:-viCfJe 

Tha tnoa of polarira+io~ t t ~1r~t be t1Xr-sot~d 
rid whethu. "th t.nw 1 'lt1:; d l l ~-~• •,n trl Pro;i 

ltu1"1-bOr'le, sh.ip-boroe 41 -or <> \r-t'!raf":-b,,r'llu (· -
El~ly all t:Ve tranr-d.ttin .. !louro•a• ""t.ia 111• 
for-.atiO"l will e~oe:ntially ... ,....o .. , "'he 4 ~--"\8 of ool­
lootor "'yate..i +'-~t will bo ncng.-,w,..-·. -., .. oxa;;.ple, 
the t:;po of collector· uyatr~ -04ui!"od for e:round 
:wave 't.T'l'l"mi~$1Cr:"•• will be onnaid.orably ai.-pler 
frCfi;i t.h"H roq0 11rQd f'or air0

-• ""- tran !'Ueaiona. 

n. Reo01Ii;ilOndc.t.iono 

In "'1.Gllr or the tro:->eneo-..1e aooi>@ oon!90d by thfl a1ai~ '"'ht 
o.nc' 1•'lf" dirootir-'"' fi~t:1.ini prohl-m, aoi •he rao+-v l data cub­
mi::t.,.,,1 h.,.,..oin. it · 1: recoo:nendorl ·thats 

(a) ""h• Bur"lau• s orrat~ "'"ll\l rf''"dre:anta and deairea bo 
ca.rofully v:rei~!lod · ·1th re .. ...._ot to tho timo required 
~, - oon~·-.. •1 ~ t'w ;i.ooeeaary n•• d•velopt.iauta ud 
~w~ting auah 01uipmeat in aerv1o•• 
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,~) ~puo r:o iA•~r~r 1 ~ d1 o~ ~hg ~~~~ ~e~t1~~nt 
k ~f t"'1 rrnl~n -itr due Qvalua+~on to tho 1~_.t,.~~ 
11~~- ~ in p~pn~rn~h 10 2 

(o) Cc.;.a1 'or<itic:i bo ri..,.c:i to tho t~•-:oeiato ui}Qfulnu~s o.f t~,­
a~cial u~•i,.....,~+-0 lia •~ in ~a-u-r~?h 10.1. in vi.,,.,, of t~rir 
tea 1l't7 ~r "'"8.~id ~~vglo--~~t o 

(d) u.iphaai '-'o plaood o.:. tb11 i~~1,.to initia.tin•~ of •~h-M 
direoti .l.ader develoi:--~~ project~ fOi.l!ld ~~-tin~n• in 
para&r phi ll.l (b) and (c) u 

(o) Some con11doration bo ei "'ell to thn -r~0 tQT' f-··1ttul""~4'l3 
e; nenlly ssociat d J. , dovolotp"nt oro7- ~& d°"' lin.- wit.ti 
tr "!:J.Cf ':l,md"' th.'lt: a.ro t>TtRl'\si ,.,:la of t h,,n@ baDri "I . i . . ... . .: .• 

&UO~ ful dQei-- 3 l,'\y'Q bl'QQ a--,:un1~-.. ' Mi" 

DECLJ\SQf Ff EC 



I' 

-~ 
i -+ .. 

_..._-4-_4--4' -~ 
: . 

i 
I 

I 
I 

... -t··-

I t • • 
I I 
I 

I 

t,. .. ,. - .,. -+ 
+fl 

I 
/Oii:-:-:-::t::~-:-::::-:l~~~~~~-:-l±!~~~~+~~+-::--::-i--r-:4=71F4-.::::-t--+-+--+'--+~ 

Z5 

£ NCLOSU/:.E J 




