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The U. s. Navy presently has a Satellite program .tn being 
which is producing ELINT information 1n response to National Requirements. 

Bas1oally this system is a very SiJ.1'PlEi3 crystal yideo collector 
which is designed to have an estimated minimu.m life of one year and is 
carefully tailored to a ~uven intercept bond and provides unity probability 
of intercept ln that frequency band. The Satellite responds pulse by pulse 
m: re,,_1 time. retransmitting the data collected tol lext:,t1ng EIJNT 
ground stations on the SQviet periphery whieh are equipped to tra.ck the -- -· ·- · 
Sat$llite and record the data on multi-channel tape recorders. True time 
is also recorded 1n digital form to allow later reducUon of the data and 
fixing the location of the emitters. Since the data are recorded in analog 
form it is amenable to reduction using the TegUlar manual processing 
techniques. The National Security Agency has also developed a machine 
processing technique for this data which produee.s" a tape output that t~ 
fed directly into a IBM 704 computer by whieh reduction of signal 
parameters and fix c;,omputat1on ls done on a- wry rapid basis. 

The intelligence product from this project is presently .being 
utilized by all of the ELIN'I processing agenciee1. including the. Strategic 
Air Command which is \itilizing it to provide unique data for updating the 
Single Integrated Operational Plan. Some hundreds of em1tt~ locations 
have been added and :revifJed as a result of -th(i) tnput from this system. 
In a~dit!on to the emttte~ lQcattons this program ha~ also been the first 
to detect several new ~dar .types. 

One ·of the st-.rtUng contdbuUons of this Satellite program 
has b~en the discove,;-y of a. new Radar System thought to be part of the 
Anti•Ballistic Missile complex of the soviet Union. 

This program has an excellent vaiid c.over 1n the Solar 
Radiation Program. Each Solar Radiation e~periment is designed to measure 
cha{acteristtcs of solar events and correlate them With ~~nge:s 1n the 
earth's ionosphere. These changes affect many oommunicauon systems 
and a better understanding of .the mechanisms of s.olar events is needed 
to improve communication system design. U. S. and foreign scientific 
groups arE> vitally 1ntere1?ted in the cover experiment data collected on 
an unclas.sified basis. D1sttibut1on of the cover data is being made 
internationally by~~~~----= of the U. S. Naval Research Laboratory, 
who is a foremost scientist in this field. re~@'JrJ~--1 _ 
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ACCOMPLISHMENTS 

In Jun$ 1.9 60 the Navy launched its first Satellite in this 
series, an 11 6 11 band ball covering 2600 to 3.250 Mc and the equipment 
in Uie Satellite oper~ted exactly as predicted for a three-month period. 
Signal dens1Ues resulting iTom this collection ~ffort were several times 
greater than had previously been anticipatEad~ ~ 

In November 1960 a second iauneh v1as attempted but -the 
EOQketry malfunctioned and orbit was n:ot achieved. 

In June 1961 another Navy Satellite was launched into orbtt 
c:overlng 550 to 620 Mc and 810 to 920 Mc with the capability to select 
either or both of the intereGpt bands. After eight months this Satellite 
is still producing important. ELINT data. 

The Navy's first payload for Fis-cal Ye&r 1962 was called 
Compo8ite _ lA and W&S launched on a Thor•Able ... Star. m January on a 
67 1/2 prograde or-bit from cape canaveral. This launch failed to achieve 
otb1t beca-use of a c.iefe.etive second stag$ motor. Composite lA -had as 
tt'1l pa,yload a group of five Satellites which were to be placed 1n orbit 
simultaneously. The GREi payload was a twq, band system covering 
165 to 185 Mc and 2600 to 3250 Mc. 

In April 1962 the Navy ag~tn atten1pted tt> use a Scout 
Vehicle ~m the Pa.cWc Mt.ssUe Ran9e 1'8peatin:g the _previous -two barad 
experiment covering 165 tc,_ 185 Mc and 2600 to -3250 Mc. This vehicle 
malfunctioned m the fourth -stage and:the payload fa-iled. to achieve orbit .. 

REQUIREME.NTS FOR SATELLf.l'E. ELlNT RECONNA·ISSANCI; 

GENERAL AIMS OF SATELLITE RECONNAISSANCE 

The first aim of the Navy ELINT S~lellite Reconnaissance 
Program is to determine the electronic Signal en,.,fronment 1n the various 
frequency bands of ~he S!no ... sovlet Bloc. lf this information is collected·· ' 
11stng a simple ory$tl\l vldeo system, unity probability· Qf interoept will 
result. In collecting data by this system ·1t is poss.Ible to measure mi,Uly 
of' the pertinent parameters of the emitter over a long period of time. These 
characteristics are sufUcient to enable the analysts to note and anaiyze 
new -equipment"t, as tlley are introduced into use by the various countries. 
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A second ·requ.trement is to determine information on Soviet 

Radar Order of Battle. This is particularly importq?1t in those areas of the 
Soviet Bloc where it is not .technically feasible to collect the ELINT 
data with any other vehicle. This colleotion effort sh<.ruld be capable 

. Of sp_eoia}, co~cem are the changes in the radar ord,er of battle,from day 
to day, month t¢ month, as well as changes throughout the hollrs of the 
day find days of the week. Does the enemy ·• stand do\vn1~ at certain 
periods? If so, what are these periods? Also, how much does the 
ambient electronics atmosphere change when some provocatory action 
takes place? Satellite eiystems must be capable of dealing with all thesE3 
questions .. 

Continuation of the Navy Progran1 can satisfy the above 
requirements. It has already demonstrated unique contributions 1n each 
band it has covered and the recent discovery of the I I 
type radar has resulted in a major break through for the intelligence 
community in answer to a difficult problem which has cost hundreds of 
milUons of dollars in its solution. 

¥/hat frequency coverage should be attempted in a Satellite 
is a good question. µi genera.i, it is conceded that first priority is those 
higher-power longer-range systems used in the Defensive and Anti..,.Misaile 
effort. This radar complex might be located anyvmere in. the frequency 
spectrum from perhaps 20 Mc to 7000 Mc. 'l'he diffiqulty in generating 
high powers and the absorption in the atmosphere are serious limJ.tat\ons 
and generally relegate those radar systems above this frequency band to 
shorter range assignments. A.t th~ lower end of this frequency range, 
,television, FM, communicatie>ns and other service functions dominate the. 
spectrum. These restrictions being recognized, the first priority should 
be to cover the entire spectrum as soon ~s possible so the frequency band 
indicating major activity can be inspected in as much detail as desired. 
The ELINT satellite system engineering design must be carefully done so 
that there is no posf>1biltty of the system generating or responding to any 
spurious signals. 

Pulse re atiUon rate 
are a .. ma qr parameter~ which 

ccura e y ca e • any LINT SafelUte--system. A simple 
crystal video system presents these parameters autornaticaily tn real 
tµne and provides a simple long life collection system.capable of providing 
many thousands of orbits over the target area. 
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Frequency resc,,h1tion in general ts a second order objective. 
for radar order of batue· ~ r.esolution of ab~t .20% 1s $U that ts requJ,red. 
Once .alerted to the existence of a s1no-Sov1ei ·signal of interest iji a given 
frequency band, other methods of reconnaissance can p~ovide ert.tnent 
data on tndieations of 

are a so es_ a e . actors o ow _ or e scientist or engineer 1n . otng 
a technical evaluatie$ of the enemy• s s~te of ,•ngmeer.tng advancement. 
However, it is doubt.ful if knowledge of these- system parameters would 
chan:te the method of dea:J,1ng with $Uch aysteml!S during offensive 
operations. 

Location. of emitters ls an important requ.tre□· s 
Satellite system. Though .-ough ear~y locations (Perhaps 
on the more important 1nterior·emitters may b~ settisfa~ory, co._ ectlon 
systems must ultimately h$ve the· ~apab:iltty o.f refining this portion of their 

I m-oduct t1 a value mqre \ifeful for military planning (perhaps less than 

Relial?Uity is a paramount requirement 1n c;my Satellite 
system. Analog systems satisfy this requ1,rement and have tne added 
advantage that they place the interpretive funcUon on the ground where 
'interpretive technical competence ts highest. Any design, that causes 
unreliable data to be generated is useless and destroys all confidence 
of pOtenttal users. 

Satellite systems should comprise a compatible ·series of 
equipments. The op~rating and analysis proc~dure for each ,unit ~hou.ld 
be essentially the same, in: this way competence can be develeped te 
the highest state of efficiency thus insuring a unUonn quality m.telligence 
product. - • 
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" w~~ mn [ • ] PROPOSED ACCELERATED PROGliAM 

1. Booster Req~ment s 

The Navy pro.poses to accelerate its ELINT satellite program 
to meet urgent national requirements by utilizing Thor•Able-Stars c;>n all 
future· launches and by placing 1n orbit two 24-inch Satellites simultaneously. 
Thie will allow for covera of ei ht b d • 
band overa 

• 

The Thor..:.Able-star rocket combwtion l\as been selected 
be~\ise of its ready av.ailal;>ility, ex~Uent suitability from payload 
-handling and envitOnment, adaptability to multiple payload operations, 
launch reliability, payload field crew familiadty, and relatively moderate 

_ eost .• Also ainQe the Navy"s Transit progra.m hos selected the Thor"'.A.ble­
Star as an interim. operational launch vehicl~ these two programs would be 
utiUzing the same vehicle with resultant reduct~on of costs and improved 
vehicle reliabiltt.Y. 

Launch vehicles will be procured .by the .Spece Systems 
Division ~ the AJr Force Systemf;l Command in· the usual manner. .However, 
better operational contrQl ot the launch vehicle will be exercised to assure 
that the vehicle failures due to known faulty parts as 1n the past are 
eliminated. DepencUng on Ther booster avaUabU1ty seven months lead tJ.me 
is presently required from procurf;!ment in1Uation to launch. An expanded 
program requu-ing c:ontinUJ.ng vehicle production. vn.11 provide stability 
to the program by ~creased numbets to sustain-eont1nuous production. 

An orbit c,f 61 1/2 degree.a progracle will be required for this 
operation wlth an.a1t1.ttude ·of 45·0 nautical mile$ in a c.u,cular orbit. Since 
orbtts of this inclination are not approved from PMR, launch operation 
from Complex 17 at the Atlantic Missile Range. Will be utili~d. Because 
of the fac111t1es availcl.b.tlity. ·proximity to payload assembly and thc;,ro11,gh1y 
trained l()unch crews, lower costs and more re.liability for each launch 
should ensue. The schedule of Sa.telUte launches qould be met with the 
new vehicle program- starting eight months after firm funding and would 
proceed at a three m9nth1·s µitetval. 

i. Satellite Instrumentation 

Contmutn9 under the present Solar R,~cliation "cover" the 
acc<:3ierated Navy Progr~m would envision a sen.es of Solar Rad!Gtion 
experiments of incteastng seqpe under NRL'~ I guidance. 
1'his would complement on an 1nt$mat1onal scope the work of other 
experimenters 1n this field. 
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.1.m:, J.iLINT portion of these Satellite launches would 

employ the, long lUe, unity probability system already described and 
would consist of two balls launched simultaneously rtb a small 
incremental difference 1n velocity to accom4;>lish the ~~------~~ 
II program as proposed by NSA. A total of eight RF frequency _®nds. 
wouia be covered in relatively small increments of :band coverage so as 

to pinpoint the actua~ bands being utilized by the Sino-Soviet Bloc 
countries for radar coverage. Overlap between the various frequency 
bands would be provided on a planned basis to ~llow the 

L__ _____ ~ 

capability to be applied on as large a port~io_n_· -o~f~th~e~ 
Soviet occupied frequency spectrum as possible. 

Each Satellite would consist of a 24-inch ball .. having an 
ultimate maximum il1dividual weight of perhaps 100 pounds. Within the· 
shell would be the conventional solar cell chemical battery charging 
system and two separate data transmitters. Each data transmitter would 
be capable of being modulated :by. ,tw<:> completely separate intercept, 
video amplifiers and modulation eyste1t1s. Which system ls· proViding 
the pulse modulations would be determined by the differences in the 
lengths of the modulator pulses coming from the two systems. Two 
associated interrogation receivers would provide redundancy in the system 
to improve its component reliability. These· receivers would allow any 
combinations of data intercept systems to be turned on by choosing the 
proper commands. Also they would allow for turning 9ff the II cover" 

\ transmitter which is also used by the ground stations for tracking. 
Ordinarily the Solar Radiation 11 cover" transmitter would transmit 
continuously. 

The enttr~ system would be housed in a 24-inch sphere. 
Mechanical design would be such to permit the maximum ilexibiltty 
and interchangeability in the instrumentation pac~ges up until three 
months prior to launch. It is visualized that these future Satellites 
would allow for extensive configuration changes to take place in the 
ELINT portions of the Satellite to meet changing national reqUirements 
with a minimum effort. Reliability wili be stressed in this new design 
concept and all the units will be subjected to the usual severe 
environmental tests as in the past Navy programs. 

A preliminary schedule of propo$ed band coverage is shovm 
in Fi9\ll'e 1. These would b.e varied and modified in keepin~ with the 
changing national requitement. 

A continuing research program will be canted on. with the 
Satellite development program outlined above. In these research studie□ 
such things as improved .reliability of compommts will be stressed. 

' ' ~ \\. ~ \ 
; 9 t;;. ti.,_;_ . r-:-, 

~ . .. ( , r, .-, , ,- ,t7:l,r "'"= 
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PRESENT NAW PROGRAM 

l. Satellite Description 

rn July :Ule second Scout launch for 1962 is scheduled. This 
was to be a Scout vehicle launched in a prograde orbit of 75 degrees from 
the Pacific Missile Range. Since the Scout has limited weight ca.rry!ng 
capacity the GREB Satellite ·would be a 60 ... pound ball which will be 
identical to the one v.ilich \Nas acheduled to go in. April on the ~avy• s 
first Unsuccessful Scout Launch. 

It is propos¢d to forego this launch and go directly to the 
Tvro Ball l~unches us1ng Thot--Ahle·---Star Vehicles. 

2. Operational Data Collection Network 

In connection with tasking the GREB Satellite system for 
data collection, the Navy has developed an operational control system for 
this function under the direction of the Director of Naval Security Group. 
The principal control stations in the network are the Na Securlt Group 
Stations at ______ ~~~--~~--~-~~~~~~-~ At these 
statiMs al progra · or its are interrogated. Ut izing the Nava Cornmuni--
cations System, it 1s possible to interrogate the Satellite for a "target 
ot opportunity" over th¢ Soviet. Union in a matter o 

~-----~ 

Data readout for the SatelUte System is effected in real time 
by II operational intercept sites. Each of these sites is equipped with 
a 0 waaotlt11 hut capable of tracking the Satellite on the cover and data 
frequencies with steerable antennas. Receiv~g and recording equipment 
are available to record the data on the seve,:q.l fr~quencies employed. A 
seven-channel recorder is provided for recording the signal data and an 
associated digital .time on the tape. 

Th.(tl_ __ __lill;_e.S____]J't_lJJJre.CJLlIJLrelG.Clm.lruI_nli:LQ,aIBLfill'i_JtL_~ 

Na vY Stations at 

ese 
s a ect exce. ent data , 
utilt~ing enlisted station perso~nel for this;; collection ~ffort. Cooperation 
frQm ~he Air Force I f'tations has be19n excellent. 
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These· stations are being updated to collect data from more 
than one data channel simultaneously and will be completed in the near· 
future. 

3. Processing Status 

Data from this Satellite system, since it is in analog form, 
!s amenable to processing by usual manual methods or by complete 
machine processing. NSA has developed both systems of readout and 
has equipment on hand which is capablEa of handling the presently con­
templated flow of data. Also, NSA has various computer programs which 
Will identify and locate soec:ific emitters. Locations are being made to an 
est. ,tad accuracn; <>fl Ion certain hlgb. -int.erest-types of redars 
and to~------c! 1n the case of a fairly high percentage of the remainder. 
Great strides in the processing have been made by NSA in dealing with 
this type of analog data. NSA has retained its competence. in manual 
processing, as demonstrated by the recent discovery of the 
I lby manual methods. 
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1tll D1[ ] 
'FUNDING imQVIRID 

Recent estimate$ prepared by the Sr,,aae sv,tems. D1v1s1on of. 
AFSO 1nd1cat• the fbllowitlg iigure s f• a schedule of ftve thQt .... Ab!e""'Sta.r 
openttians· per year. It 1# estimated that ca total of at least· ~ut suoces!iful 
laundl op&raUons e~ be conducted on an @nnuol b& $1$ v .. 'itb this program. 
Launch op$$tJ.01u1 are .phumed to oscut at three-month 1nteA'&l$. Launch 
faibae·s wUl be backed up by follewmg o.per~ilons. Cost ef'ttrnatea 
for Vebiolea a.:re eatimata.d, as tollows: -

2nd Stege Able ,Star ,and A/J t&u:rwh 

B'l'L Guidance 

Prcnaellents, Transportation-, 
Oommunica.tions, A~tst:nlUon, ~tc,. · 

Tetnl Vehicle Costs 

5,.21$ I'. S,.21SK 

7,500 K 

1,250 K 

SOOK 

800 K 

15;62S· K 

Other possible a.r.tditionel co.!;lts are antio~µated from the requu-em.em,t 
ff?T an improved Able-Star stage. The least ocmpl&x t~nrovement tMt 
proni1$es $lgn'1flec1nt mcre•ses in mbital weight ooP&bllitY !Jlvolvea merely 
a change in propellants. ·'.t'Jw. vehicle cwrently uUlizeti ·u.ntymmetrleal 
Dtntethyl Hydra~ With .Jl1btbited .B.ed Fumtng Nit:rtc Acid a·s. an 0X!dtzer ~ 
tbs pw,.,os~d improvemG\!nt -wtll use Moiso,•Methyl Mydaztne utd Nittlc 
Tetroxtde as M oxidizer. The new fuel will provide r~latiV!!ly krge 
improvements; in spoelfLe trnpule.a, and, .un~ce 0E>ttm11JA: mbttute ratit.'tt are 
·th$ sa~ f• beth· fUe,1 colilb~tton:t • there t«t no chonge 1rl ta.nkage requued. 
Costs for tb:ts improvement am f3l&timated at &Pt>r,:.udmately· 1 .. 2 million 
dollars and wlU r~qu&re an e·sttmated ten months to :aooom,lish. Program 
i!lhBre of either AMR ot PMll Able-star ca~lidUty ts estimated at approximately 
1, 0 million. 

--rJ 
HANOLE VIA 

81EM~I . I 
CONTP.OL s1sTEH OIL 
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lnlprov.emient .Program 

Launch Program Share 

1~ 200 K: 

1, OijO K 

- ... Ci 

1,200 K 

1 OOOK . 1 . . 

Though the sataU.tte1 stru~ure will have the greatamt posiiiible 
mecha:n.toal A~ili.ty to .aeconnnc-l(Ult.e intotqbrulgeabil1ty •Qf the vartou~ 
electrQnie units and sel~ctton of best performing components, stamiby· 
eom,ponents vihich mu.st be availm,ie at truJ) laUcn~b t1tte Will r~alre . 
d~v:e,l~pm$nt of ,mor~ tha:n jU$t the ~are. minimum of COtnpei,errts. Complete 
1Mcha.:nte~l d~s!gn 0f the la.unchtng. t»UPPort mechen1$m to properly release 
the Ea:t:0llites into Qfbit wUl r~qw:re cmt.mutng meoba;,uoa.l design support 
and e~dination. Cost e-sMmates tor the eight e;atellttes and ~cktt'P units 
.requ;±r.ed per }"eat &re as foll't>ws: 

·satellite Stnicture 

Mechanical :.oe11gn 

Sate 111;0 P~t 'Sl@pl~s 
E.J.ec,.-uon.tc s 

Envit~ntal tests 

Tec:hn1(;lal Cheek Out at launch. $it$ 

Teclmtcal lleGae.rcb 

.1,500 K 

l,GOtl K 
1.soo K 

, ,:o,lo tc 

li500 K 

l,500 K 

2,tl5G: K 

a, 000 rt 

1,000 K 
1,.500 I( 

6,000 K 

l,SOO K 

l,SOO K 

2, 0.00 K 

MQdUJ.c.atJonrs at .the greund st&.tions to aocomm{Jd.ate several 
Satellites in Orbit sim.altaneouely and track ·them !ntUviduaUy w.Ul reqµ1r~ 
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modiiieation ef the ground tnstrwnentation. 11i.;timates to• cover thie 
cost are as follows: 

Vehicles and Launcbmg 

Sate1Ute lnstrumentaUO'n 

Ground Suppo1t :Modtanu;ation 

TOT;\LS FOi P.rtO)'ECT 

!7 #ff2S K 

16,8501< 

1, 1$0 K 

I • 

2$0 K 

11,825 K 

15,500 K 

asot 
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,,_, SMR-17 et \hi, lfff7 
TM ..... ._,,. tl W... 

.... ..,..,a,,r-, 

-11 ru ~.~ . ..:-~;:.:.:•w•,h,~ -
1. Projeet POPP! 11ffalw1 a •tellite ... ..._s.~ progpa·JJl"m4lftg 
ttDff 1ntW"lfl,1on ill diNoi na,;,:ma \o nat.ianal Snlelliffll!DilN recntt.P.­
mate. De aort dcn1!l011zn cmtrU.ut.tx.t to t_.'-i 1-t l•n ihi:, nt0tnt 
d1-otv-1 at ~ nev and h.1':h.17 nphl.st~•~·~ ft~ •~Nnt~ :! UNd •• n 
..S.U.1 1ert or th• ~t. ~·u,..\~:llht!.e ?d.a<JU. IIY'~ ,,a TJl.: are 
__., 8 '1?N de\aiutti r.Jt011la4',a of \\,ia sy:,t~ it, rtf X-IT.flOU.ll't impor-

--• 
2- laatd 111 Otar llnoltlad(lll £tr1ftd frt'Ct U• a'ba. Dined ...,. •• end 
.._ r.lat.d de~, 1, aaw apt'811,n 1;1! ,rorrt,ete to •:x;~U• turlbllr 
....... el ibt s.t., 1m w,atem II well 89 ~-- Scffiet 1$ ad 
.,..,tm.1 •~• ?bt JIOPFr PN>Ject Difte\W bae f8"D'J)091ld tfN!r 
1-altt ewnw, Nob eL whiah vW . ...Sa\ al ..,. 24-dJloh •'-111'-• 
~ to OOWI' •i&ll' •:i..t.d iuonn:ant.1 o.t Ille tr.qta 07 apeo\l'l<"1, 
r.., 1w 1 ,au sa ... ••W•. ::·~· IQ.ljllllS___ll_La.._.t__r_J.,..ZLJi.lll__. ____ _ 

teUH t.• '111• • ..,ta 

). !Ila propaeau! IOhedllla fir \hi• ewnt.• all wt.llllllac ffllll IJH.F.S'tl.l 
bNil'le1-• l,aUNhd t.ca Ult 1,l.aatio Mlp1la .R&Daa, 1zm>1w1 about -
laaeh pD1' "'*"ifll'\ a M'.1Dl! 111 Ocn.._,,l,leurabel' 1961. ~t.l• fll• 
Uda pla!UIO'• oow, •• ,. 111 die,_.n, • tou, wNtld lnnolw•• ID 
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