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INT'RODUCTI()N 

The IntelUg;e:n.ce Probfom 

A long-13tanding n::quirement e:ds:ts to collect electronic: 
intelligence from th® intei·tor and inn·ell.{uently cov1.:1rr®d maritime tegions of 
Russia. By use of the proposed satellite the ngn Band rada.r disposition in 
the Soviet Union 1N'Ot.tld bo sc.ann~~d approximately 14 times per day. By 
inteuogating the satelU:te only· on a planned and programmr~d sele,;:;tion of 
p,issf~S carefully aelet.:!t<ed dat,'l giving the geographica.1 dispo:r~ition of the 
Soviet radars in this important hand can be determined. The data would 
be collected by the existing U. s. and friendly EIJNT stations and processed 
in the usual EI.lN'T channels. ·ro rnaintain secul"ity :ln thr;1 operation, the 
sertellite i.vould transmit the ELIN1' data being collected only after interroga­
tion by one of the EJ .. nn• fi!itations. The effe,ct vo'ould be one .of e]rtendL.,_g thti 
horizon. of each ELIN'£ site at least hvice per day to a ranqe of 2000 miles 
:for a .P~t-riod of approximately 15 minutes. 

Operation of the Satellite 

'I'he proposed satellite v11ould be launchi3d in t1 n1° orbit at sn 
altitude of between 400 and 600 miles. The orbit v'!ould be e.stablished by 
trackL'l•g a &mall 20 m!llli,vott tra11.smitter at 108 Mc by the existin1i l\,t!.nlt1·aek 
stations. After a few pass.e.s the V,u1gua1-d system could produce an 
Ephamerts~ for the subsequent passes for a.U th.e EI..ll"'JT .t.nter,::ept sites for 
the life of the satellite. By usi1:1g 108 Mc to establJ.sh th.~? orblt a cover pkm 
could be evolved which would bs effective. 

The satellite would carry tv.;o tranisr:russion systems, one at 
1 OS 11k for trackL."lg which vtould bt;i pov.rerecl by solar ctSJlls and operate when 
powered by ·the sun (appl~oximately 70% of the time) and t.'!r1e at 86 lVfo 'iArhich 
v.muld transmit the intercept data only upon !nten·ogatlt?n. fa. simple crystal"" 
vidGo system would be used to intetcept the Sovi~t "S" Bend radar transrni.::.rn:kms 
and the output of this l"€H:::eiver would 111odulate the output of the 86 Mc 
transmitter with the signal characteristics of the mm.n11:IJif1 °S" .S~md s1g.nal. 
A life of (1pproxi111ately 12 mcmths can, be obtained from a 20 inch ·sat.ellite 
weighing ,appn,ximately 35 1::.iounds. This w1it should provide adetJuat.e fi..v.::..s 
on the maJerity of the higher powa: ed 06 11 .Band radar systerns in use i::1~hote 
and afloat .. 
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Back.ground 

'..l:'he Counte:n:ne;m.sures :Sranch of the I.aboi-atory has a lengthy 
beckg1\1rund of ,e:,cp-eri,enc,a t.1 the tdectronic intell!g.ence field and this pT.oposed 
program -.".t:>n.sists of a reduction to practice .of certain ·research tisJchni'lues 
prasc1ntly t1ndrit i."1vesti9ati~t1 and othen now avedlabli.lll. The data gathe11G:d 
would m~t:erially ass.:tst the continuing research progra;m of the Labort\tory by 
providing e:tper1enc,e in dea.l1ng with higll ... density signal analysis a.nd id<ftl'l'tiftr;a•~ 
Uon. l'h.1.s program i$ part of u b1-oader project 'to develop electronic intelligence 
.tnstrunientation Io;:- all supersonic vehicles of the future under thetBu:reau of 
.Aeronautics sponsorship. 

Satellite P e.rforrnance Characteristics 

As shov,,'!l. in ff,g. l, with tho satellite .in a typii:-...al orbit of 500 
:mile altitude g it will be illt1m:mated by, and will :i.nt:ei·cept, th~ ma,,in beams c:.f 
t.WI."'.:,\ typical Sc.nriet radars, Gag·e and Tok.en. The time dt\rat.ton of the intercept 
of the Gage signal tviU b~ about 2 1/2 minutes and about one minute for ~~a.ch 
of t'~vo lower maJ01· bean1s ·of the Token radar, during the period wllen. the 
satellite is approaching the radar site. Due tG theJ:act thnt tl1~ radar enter~~a 
patterns are not highly directive u.pw:axd, the satellite will lose contact v1h®n 
it 1s above the maJor beam of tl1e radar and will !nter:ce.1:tt the radar again during 
the pi?.,.riod when the range batv,re!l:;ln the satiEllite a:r:1.d tl)e .rt'ldar is increasu1g. 
figure l illtu.rtrdtes the particular case when the liliatelU.te is to pass directly 
over the radar site. 

In fig. 2, the map is a northern hemisph.o.re pol.ex stereographic 
projection ,;.•..rith standard parallel at 40 d~g:rees north latitud.®. '£he R:!c:nriet 
Territory is the central 1:emd llli'i.:Sra vdth the pirtk color. l'he track;~ for a 70..,. 
deg1·e0 orh!ting satellite are shovm nunlbered in sequer1.ce with number l b!:,.tn-g 
the firnt pass followi\'lg the launching fr,lm Cap,ei Ganaveral, Florida. 'rh.e a:KT<)w 

hi;;;ads on each orbit tril,,ck indicate the direction of travel of the si/:ltell:ite. Six 
light-blue cu·clt1s are .shewn '1'iih.i:c:h represent t.1le da·tn .... Hnk. i.ntt'.ilrcept rang:;.?s 
f cated in 

~--------------~ 

These circles ar:w abo in(licative of th.a area 
a out t iese attes in w ten · t(O satellites can be . .tntllllx:rogated. At a satellit.t, 
alUtude· of sew mile.s the. rtmg:e wo1.ild represent .a c.frcle \\'11ose radius is 1850 
statute miles. 

figure 3 shov.rs the data-link ground rang~ as a funct:u.>n GJf 
satellite altitude. 'I'his gives the distan,::.e from m point en. the earth db'rf.ctly 
below the satellite, at which the transmitted cl.ata can be rGllceived by a ground 

"~ . .. .. 
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··,.,atatl'on.·· -·:1:i:ne-·cu.rveshows that the nla)d,mum range ·OCCW::G at ,an altitude of 
508 miles. At lower altitud~s the iange ts limit~d to the llne-of .... s1ght distan.ce, 
vvhile at g;reater al:titud~s the l.tmitaUon bi t~ge is due to the free•$pace_ 
att.EmuaU.on of the s1.ig11.al.. 

R$!err1no .again to :Ftg. 2, an or,n1g-e circle if.I Jb<>wn at tha :r,ight 
of th\:11 center at the hil)tto,u of the figure. l?d,$ ,epre2i.lents the intercept r~nge 
of the s.~tellit~•-:s ~1s" Band .rie:ceivar. A$ shovm. in tile figure II the satellite ts 
position~ (canter of oran; . .a circle) a·t thliiJ extreme range Gf the El,Ui'I' interQept 

stat. ion.• leoa·.·•~·.·.--·.t.· ed .tn. I . . . ·. . ~ $ .• ~ .. rt th. e m.-. Gille. n.t ·it .. ts ~.· ... ··~.'.~tad it Wr.tld be 
tniercepUng:_ ~e .radars in the perimeter defenses of tl\Gl~~---~-. As 
~laJ.ned ~v.01 the inter~pt area would (!:Gn·iist of a citcwar ~nd at th~ 
pedpb.~ ~, *e orange etrcle (outside the white :batched .area;). This w®:l,:d 
eonst~ute •ill be:n~ extendb:i.g J;nward frt:,lm th$ periphery of the cu-c:le apprextmateJy 
60Q n,,Ues. ~s ~~.e tilllteJ:Uite contiP,ues nortll\'il'ara on the track of pa.tHJ number l 
in F.19. '! -tht sect,,~ b4e1n; ewept l>y th.e :tatellita vdlJ..mew.nortbward •.. ·'\l:J:l1e lt. 

• pas$es a k1~J.nt d'4'ia.ctly ,¢1::pr~:io~it:G. ~;ne. intereep.t. staUs:n to the west it vd.il begin 
~t$ baeky,aJ'd l$o-~g sweep of the I I 

. At ,,oma ,o!nt Jufrt .befQte !t passe-s out of range 0£ th~~ 
sta .. t¼·a· n. ·~ .. • .. · or.•.· .. bi. •.t n. u.mbe··· ·.• .•. r .•. • l. t. t. wil .. ···•.·•· .. l.come ·.•.~tht.n .the r~a~e. cf tll·e· st. atto··· n·· .. ·· ~.• • ... _ .. · ·.· 

and this station will then •tln to 4l:ollet."t the 1.~tereept &ia as the $ate· •·· • .. et 

e<>ntin.uee northward in its flitht. A :Similar path c:an be .traced for each, pass 
showtn1 :tlte .ic1.t~J.lite•s rielat.t,t,n to each mietaept stat!Qn. and the g&l'l&Tii!/l 
covetage afforded by etlch, pa'S$. :t::ach day the traek oi the pass~s ·'i}n.ii s~ 
slighµy and 1n .the courfi~ of .a vi1e.ek1 s ttme appro;,,tbzmtely 100 p$ts:s.~$ ,ov;11¥:rr (~e 
.S·t>viet Union will b.a;vo ,:been ,r,a,J:lt:de.~ .ay oonflat.J,ng the data obtained .in th~ • 
various passes over a eorta:m .al'$$ , the a$curacy ·witlt whtth a cert~!n tad~r ,:e>r 
group of radat$ can be 1ittlie1dn will improve- At the ~d Q'! \'WO we~ks ,an ,/attruJ;?,iite 
pict\U'e of the lt$" Band,~~ deit11nses •cf the Soviet Vnwn ·caJ1·•1>¢ d.ra:vm .. 

Since the ,ll>as1c J.nterc::ept ,sy~an'l :used wtU-be a crystal•v!deo 
.$ystein with ain overall sensiUv!tY •of ... 47 DBM, the i,ide lobe :p<>w• ef tlie 'fa~ar • 
will net ,be strong enO'l.,t.911 to reach .the $atel1Lte. Thita ts ehCJvm 9fijJh1calJ.y. 

in Fig. 4. For ~1:>l~, a:taclaJr of tjie Token cla~$ with an .effec:t1ve peak po,ver 
of 0.4 megawatt and.iffl an~emia Jaln ot 40 dl> (Gl') cot.rld be intercepted ~yoth~ 
satellite receiver at a range of 3000 mUS:)s. Now U it !s a,asumed thatt tha sJ4e 
l<>bes 0£ tl1:e·-radar .-e down 20 db ·t.be ·curve !Shows th.at tM •rarite again~~ -th~.$& • •, ••••• 

lower poWfJted component$ of t.ha a.nt0nna pattern 1.s '1)nly aeo .milils~s,. 'X,he -~a\ei!~e 
will be wlaeed in orbit -bet,weez;i 400 and .. &GO miles ooove.th& eatth., 'a~'ltlt none of 

/ /win be d.et~etabl~ bl" t~e "sat~llite. 
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T~chnical Details of the Satellite 

l'he •basic eJectrontcs sy&'tem in the ,s;atellite ls ·:sho~m m Ftr,. $ 
iaS a block dlagr,iam. '.t:'h~ de:Saipt!CZ>n of the essential compooen:ts .of the ay:'st.e:m. 
will be ba13ed on t.'tis diagtiun,. 

:Phe elec:trontc circuitry of this .intercept system. will he of tbe 
building ;pJoek typiiii ,;mieh will ~llow tlie ,maximum use G!i standardized eom~ 
pon-ei1ts in various type~ of ~tell!tet. In gen0.ral,., prin'ted. circuit •boa1rc.l~ will 
be en~pJ:oy.ed to provide unlfornuty as well as to ,re,duce th~ cost .and wei9ht. 
An effort w111· be 1nade t& keep the overall weight to an absolute min1$un1 without 
-.$acr-Uie$_:n; :relial>tUty.. Circuits will be potted in,t.o citt:uktt wafers whi~b are 
ti l/2, inch~$ iri diameter, vn.th eo:m.p9nents <Hsi>la~'\$d .SQ: a:i to :n1~mtatn ciynamic 
:1.)a:,lance '1llou.t the loru11t~dinal axis. of the launc:hblg vehiele. 

The intercept system will consist of multiple antenna.· eleme:rats 
spaced ~round the satellite such that adequate coverage will be had fer all • 
orie!ltatiens. This is nece,sary due t.o the probab!Uty the satellite wU:l l:>e in 
contmuous rota:ry motion. 

The intercepted signals wUl be eon.fin.Gd to a precleternuned 
frequency band by t~ use Gf·a baml pa.ss filter locatsd ;bet,w~n the eombinei! . ' ·•·. 

i.n1te1-ma .mput to ~ syste:m ,and th.e dett,-tor. B:Y U$$n9 very .broad fre.qm1n¢Y 
c&vec:rage antenuais, the intercept ◊?$tattng band (;ouid J:>~ prfdetennm~. a:n1~1tii;ine 
1n th:e range 2500 ... H);;,000 Mens. For the: f!r,at :unlt, tlle band eov,urijd. -wou:ld be 
2,608 to 3250 .Me. The pu.l:S$S of i--£ enwgy intercepted.by the t\ilteM~S tre • 
accept.Gd .by the band!'"'pa.a, filter, detected by the ~at~i d$t:&c.1:er, t~$n 
,aniplified and '$"£F$-tChGl4 pt!or to hatng rebfoadea1st by the data•U.n:k ,tra:ns:nutt;ar,. 

The video an1plU!~Jt ,ts followed •1:,y the Modulat()f. ,ijEJsides 
drtvmg tu })~ta Ltnk 'l'tan$mit.t:e1\, .the !J!oc:'h:1!,atQil' alte,rs :the pulse tJha.r;~ of tlle 
,signals putting ntQ?e ~ni!l11t9Y lnto the audio frequency .:Sp~ttrum, 1 .. e ... , the putset 
are stretched in :tt.me durtt:!on.. • • • 

Approved for Release: 2024/06/08 C05025360 



C05025360 
Approved for Release: 2024/06/08 C05025360 

'' ··-·--·-···········•· ., .- ' .•• ":.: :·:.: ......... -=:\ ' 

~$~~CRET1 ~ 
•• ••••• ·--····· T-he Bata I.ink Tt&'1sm1tter ts a Grysta'l~ontrollsd Oi(;.11:lator 

follow~d by t\4'0 transis-ters operating in parallel wlµch eomlWllil very tittle 
pQwe.r during tbe .time of no mooula:t!On. Durm~ the signal; pulses, the 
transmitter Js ca.pa~le of putting out approximately .. SQO mil1iv1e1:t~ .peak 
po~r,, 'th~ $ff.1c . .ien.Gy of this transmitter is e.st.tmated to he about 55%. 
Dwrins tha. peri<Xis -of n(.) mt:ldulation the oscillatw i;.,oj;ver cor;sumpU9.n cbop·l!l 
t~ 25% of the ~mum ar 11iodulated power., thus .effecting a·nether savna:g 
ef batt$ey ·J.Ue. • 

-Com~fl System 

The sahdltte will conti$in a c:~nd ,re(.eiver wbioh,., wlten 
itltfm'ogaied-, wfll e.t::tuate ,/llll J.r1:~$Z?f"Jal timeJr, a:pply POWEif -to ijte :tntert'l~J>t 
Sy,ste.m, and tlle Ela~ J,aink Trant3l1l.itter,, and tum Qfl 1the C<:>mmand Ree~tver., 
f(>r tne p,,tiod of the timer ·(about :30 minute$). 'Ihe c:ol1'1l1Uu'ld t:tigWitl ±$ 

r,ecetved ·cm U,.e tumstJi,e -~ntenna SYftem and ts Jed ,tQ· tll$ e:cmmang ,r~cetver 
i>y .:u1eans of a hybdd phasing network. The loca~ os<;U,later of t:~ cemmand 
teceivei 1:s a. self•eontamed ecystal~onttoiled Wlit s-o ths freqi.ienqy ef 'this 
comma.net signal may be ch@.ng~d '.fl'om one .satellit~ to ano.ther. For the f.irst 
satellite, the conunand fr~quency 'iivlll b$ .in the vicinity of 75 Me~ 

,· 

the ele~on.tc.s mst.tumentati®, with the ~pt!on of -tu~. 
us.eking U'.a.nsl'tlttter, • will b~ ba.tte~ operated. • lha :~terc~;p~ reeetv:er;, dt:lta 
tr;.msmitter Md eomman<i.l receiver vdll ea.ch use th$ required number· of 
mercury cells, while the .tracking transmitter will op,?l,te from solar c~Us. 

The command tecalver Will opera;te contmuoiu:dy ,vhile t:hie 
int~:rc~pt reeret~r and asso0iatA!!d <:ta.ta transmttter Mt! turned. en .for JO 
mtn~te$ dwing a.0le<:ted pa,sses. Only 25 percent o:f the total n:umber ef 
pas'ses v.rill be !nten-ogated. and .minin1um batt$:ey life o.f 12 rnentlts 1$ ~P~$t~d .. •• 

V.lfeight and Size 

The total W(;JJght of the satellite, incl\K!ljng the ,$phe.r1cal ~en. 
internal ,structure, ante1UUil$, tnstrumentat.ic;n ,and batterl~s will ht 35 peunds. 
The diameter, exclusive of $Olar cells and ~ntennas will be 20 .fiiehe$. The 
instrumentation and batteries will Joe contained :h1 $n. 1:ntemal eyl!rnir1cal 
compartment 8. 5 inches 111 diameter and apprommately s·. 5 inches 10119 .. 

CONTROL SYSTEM ONLY 

Approved for Release: 2024/06/08 C05025360 



C05025360 
Approved for Release: 2024/06/08 C05025360 

_,, .... ------ • : . - c.=:..::=-: \'[ J . , _____ ,,_, ... - . . 1 \ 

. . - . I . 
·-·--'·---.. ••' ·- ~::::.::~.~-:::.i·::-:.~~~--~-.. -- ... ,,. .. ~-:_4/ 

• • • ·---- ·-I,nf.'en'~gatlon Transmitter 

·1n order.to intemr>gata the eotlU.'l:li!Utd r-aeeiver 1!1 tha sate~llt!? 
f~om the wro~, it 1s necessary to Ulumtna.te the satelUt~ ·w1µi.an l:ntenoga• 
t.100 ~tgna:l, medulated with a.11 audio tone pr:ev~sl.y .chosen in.the 150_0 
to 3.000 eyc1~ -range. .'l'his signai ,must per.st$1: £Qr at l113a·st one·tenth QfQ 
second.. Since the fie11•1J!t1v1t1 ,Qf the command l'¢;ce.t:ver 1.s qtiite ,high, »sing 
in exees's of -100 dbm, ime-ef ... slght intenrogatton :rant3es- against a satellite 
at .altitudes from 200 to 1500 m.U,es will be possible u-aJ.ng a zop ... vvatt 
transmitter t~~ating from a relatively low gain a1ttenn~ .. 

An examtnat,1on of Figure 2 ·will .$how that :auch a :transmitter 
lo~ted at~----------" could •1nt$1rcgate a:n otb1ts 'Within li:rie­
e;~$19'hl which are thO!'lle nwnb,erad i4 through il'O. these pass~$ prov;idm 
overhead eov~ge 0J Ute ent~e SQviet illUTitory ,~;,ceept that small port:iE>n 
whi,cl'A! lies (in the figure) above the otbtt i4 1n _tjte gamc:hata-1:ler.ing lSti~tt'$' 
V!e~1ty. 

Ground Based Receii~P'l:f System 

the ·pJ"Qsent ~LUIT mcilttiss which a.re :ts be µsed as uit~rc~p~ 
stts$ for ree<aiving the signals .r~dia,ted from the satellit$ are at pt$Se1tt 
equ,tpped with excellent re~ivin,g equipment 1n a frequency ~nge inelud~g 
EJ:6 .Mc. _ Wll.tle it ts possible .to utUize thr.,se receiving. a~d- recording fa~j~Je,a, 
it woll:ld •be more ,de,strable to fit and equip • separate s,tandatd!zed ·~~ll ,r.:E$:V 
Huts If .for each $J.te. Truas.e huts a:re trc\nsp~le ,sh~te,rs large enough ~'0-
hald tlte entue ground .in$tnl.mentatlon and two operators. 'l'he ltut$ wiM~la _ 
have a 'l'QUt.table antenna ma.st, coniplete with steermg a-nd :brakinf devic~t;1 ... 
A Coraer""Reflactor type antenna on this ma-st ,vould • •Pe ad$quette tor reception 
of the Jinto.lMte signal .e:nttl would ptovide a .h$J.:f po\ver b$am width of ab~ut 
60 degrees._ 

A Time Stanfilard would be nec.-e$sary to pu~ .Umtn.g infet.ma:uon 
·On the du:a·l u·ack 15 1mihes 11-er second tape recordings with the· satellite 
signa-1. 

the proposed Eleetroni~s ln.teUigence SateUtte rs based Qn knO'Nn 
technJ.que,s and is wtthin the state of the art today. 'l'hls program is a ·pan 
of the 1n1U.al effort necessary .to explore the operation~l aspects .Gf the 
broader ras.ear~h program, particularly those related to data handling .• the 
satellite will provide a vast amount of intelligence not now available from 
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. . . 
any other pr~111s.~ Wbls satellite could :be launched :by a:ny -number -of 
-ext:a:ting eo~J.patt~ of rocketry.. Th• U'3e ,of the 1 as Mc Van,uard {fequency 
t.e> ,11u~t"fl»li$h th$ t,rael,;.~· ~phamerts reqµ~ecl =i9 direct the .ground data Unk •• 
~~-ratte>ns., provtde,$ an ,~..xcellent co:vet· £ot the ciass:Lfied port.ions of the 
e)¢i~timfiilnt. S'.i.n¢e .tj,;t classifi~ E}ect.-onic '1nteU1gen.ce ~lt•~rmg part ·Of 
the S-atellite•s o,et~U'ii>n 1N'iU ~e: .12'in an .-undt1c:loted frequep.cy wh:leh is ac:tuat~d 
~-nlY •en lnte:tr~gated., it ·vrill he dUfic~t for ,;ome c-.asua1 -ob$e·tver to detect. 
~n 1l~e ·etell!te ·NtJins to r.etum: to eri ·• ·will -~imet@te due -to the 
'.he.a;t genieta.ted • in pa:•:~1ng thteugb the e.an1t•:s atmospllerEJ thUJ iea:ving no 
teU-udta $v;\denoe ·whtdl: might -be :u-.ed later to emban'ass 111, about the nature 
.-of ~e ~peratton conducted. 

The prc,poted ftS• .. Bancl Si!$;tellite has eena~ common con;:i.onents which 
.are adaptable to :many other frequency •ranges .by ~imply ehangin; -the il1put 
compt>nents tb ·Ute cr-yatal video ·•y,nem. ,Jt. ·u, Ji)1opoaed lhat ·a •~nd Satelltt.• 
.utWzing "X" land would be launched to ~ the SQviet trnion ·mt ir.xn· •.Band 
emt,six>ns ·following -the successful. launc:htng of the fJrst S:atell:J.~t. 

Jo provide data ¢11 the correlated ,acttivtty on two b~ney band$ 
e.tmult.aneously 'it i, PfOP<>aed ~a :Quild a somewhat __ :larger two ... bt\nd ~at~~fite • • 
whteh would. cover both. ·,~61,. and arxn band$ f,i.rst.. Fc0ll8Wi.nl th.ts would be an . 
''L"··end "X.,. ;Jland Unit and later an "S" and nLu and suli.,m.ter ... an 118" a:i.id '*C" 
:Band Unit. V!hd;e th,e$t tw~•hand unit$ would be a Part f!>t a tutu.r~ prQgt:~mt 
thetr planning thQU!d. -1sa •9Jn $l .tne .ilpprov,al of thit Pi♦.J•~•!' 'Al_i -~ -$ei)e 
·sat·e1llte .FGtR•• would c'UUl.tze common c:Gmpcments insofar a:.s. possmt&:. 
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