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UNITED STATES INTELLIGENCE BOARD 

SIGINT COMM! fTEE 

SIGINT OVERHEAD RECONNAISSANCE SUBCOMMI fTEE c.a,-. 

MEMORANDUM FOR ALL MEMBERS OF rHE SIGIN f OVERHEAD 
RECONNAISSANCE SUBCOMMI fTEE 

SUBJ EC f: Mission De1cript.ion of FACADE 

L 
• hu1,,°" '7 3 ci. J 

l. fhe Mission Description of the FACADE SIGIN r Intercept 
Payload has been provided to SORS by the NRO and i1 forwarded for 
your information. 

2. The Agenda for the 20 September 1967 SORS Meetina calh 
for the formulation of collection guidance for the FACADE Mia1ion 
and for a discussion of the NRO Mi:uion De1cription1 Format. fhe 
attached FACADE Mission Description will provide data to aid in p-eparinr 
collection guidance and will also be reviewed by the Subcommittee 
to determine if the format and data content are appropriate and a, 
complete as ill desired 

Atta,:hment 
a/s 

EXECUTIVE SECRE fARY 
SlGIN r OVERHEAD RECONNA[SSANCE SUBCOMMI rTEE 

EA A POP 
TOP SBCRRT 

1, 

Approved for Release: 2024/08/07 C05098321 



C O 5 0 9 8 3 2 1 tmrttr·wt ..... , ,, -, 

( 

M I S S I O N Z J 2 l 

1. Name: FACADE. -
2. Objective: Mission ?321 is a general search mi,.:. • 1n designed to provide 

an early response to ~~IB-D-41.14/303 to search L: 

the 250-2200 mhz range. 

J. Operation,1 Usage: The planned launch date is 24 October 1967 with 

a 1111ssion lite ot )-6 months. 

The payload will be carried by a spin stabilized P-11 subsateltite 

into a nominal 2?5 NM circular orbit. 

Normal operation will consist ot eight collection revs per day. 

An on-orbit progf'Ulllllll&ble tu:er will permit the use of the payload over 

any area of the world. 

4. Snt,m Dt:tf9ripti9p: The FACADE collection system consists of a conical 

spiral antenna. a planar spinl antenna, a receiving subsystem, a data 

recording Uld trannd.ssion subsystem, and a command subsystem. The 

receiver subaystaa contains two sweeping superheterodyne receivers; 

two widebuid crystal video receivers; analy11I circuitry to meuure 

par.-ters such•• pulse width. puts• interval, and frequency modulation 

on pu11e; Uld mtohing circuitry tor the data outputs. 

s. ~•\• C91R9PSt1a 

Pplof;d M!rtmtt• The low-band (250-1000 MHz) Noeiving antenna oonsi1t1 

or a 30- by 57- 1Mb daol"Oft 11i11Nh with a sprayed-on copper planar spiral 

u 1h, . .,vn 1n Att.lcbllent l. The highband (1000- to 2200. MH1) receiver 

antfflna 11 a ?•1.nob di ... t.r (MX.), 7-inoh long conical apiral. The 

ant.enn.aa aN a1 nearly 011Didireotional (0-db gain) 1.1 po111ble. 

!~P !tll1 . ... . .. ' •• ·:~',.,} .. . . . .. .. . .. ':' 
It,.. ... ' .. 

•'':"i'f~~~•~,fW~ ·~\,~~'" .. " !ll¢•~~-~J!)ll-.,~,:~·:'i~"1'/#-""~l'-"'l>l~?~'.:rf,:l~~~~::~·~-~~r.,Y,~~~~l,"~~'~,~:~ ... ~~:~·, 

I '' ; 'i ·(, , , • . • ', 11:' , ', ' ,,\ · i,.:,,.:'/i1·::'.'k.:) __ , . \ 1 ,. ~,,",#, :1'.~,, 1 .<\,.' :', 
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Attachment l shows how the antennas are mounted on the vehicle, and 

sections of the antenna patterns as related to the vehicle spin axis. 

Receiver Subsystem. The receiver subsystem contains four receivers: 

a low-band (250- to 1000-MHz) crystal video reoeive.r, a low-band 

sweeping superheterodyne receiver, a high-band (1000- to 2200- MHz) 

crystal video receiver, and a high-band sweeping superhPt,erodyne 

receiver. Attachment 2 summarizes the primacy receiver character­

istics. 

The low-band crystal video receiver is a wide-band system covering the 

entire 250- to 1000- MHz band. The low-band superheterodyne receiver 

sweeps through the band in 600 steps of 1,25· MHz. The IF bandwidth 

of this receiver is 2-MHz. The low-band sweeping receiver is separated 

into two frequency ranges: 250 to 500 MHz and 500 to 1000 MHz. The 

receiver first traverses the lower frequency range in 200 discrete 

steps, then its input is switched to the higher frequency range which 

is traversed in 400 iiscrete steps. The high-band crystal video 

receiver covers the entire band from 1000 to 2200 MHz, and the high-band 

superheterodyne receiver sweeps through this band in 600 2-MHz steps. 

The IF bandwidth or this receiver b J MHx. The high-band sweeping 

.receiver is also separated into two frequen~y ranges: 1000 to 1600 MHz 

and 1600 to 2200 MHz. The receiver first traverses the lower frequency 

range in JOO discrete steps, then the output of' the sweeping circuitry 

ls switched to the higher frequency range which is also traversed in 

JOO discrete ate-pa. 

The sweeping receiver■ a.re 1tep9td by using voltage-tuned luoal 

• ... Sttjrtt'' 
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oscillators. The sw{jeps of the high-band receiver and the low-band 

receiver are synchronized, i.e., the sweeps start at the same time, 

and each o~ the 600 frequency steps of the high-band recei var. oc.curs 

at the.same time u the same numbered step of the low-band receiver. 

The 6OO-step sweep normally takes 60 seconds and starts at the .. 
beginning of each minute; however, the sweep rate can be changed upon , . . 
co1'1'111&nd to take 120 seconds and to occur at the beginning of every 

even minute. The sweeping receivers can also be used in a fixed tuned 

m'bde by selecting any one of the 600 steps, as well as sweeping a range 

of J steps on both sides of the selected frequency. 

The low-band ~rystal video receiver contains band reject filters centered 

at~--------~ o reject BMEWS.~and~---~ 
respectively. The hlgh-band crystal video receiver contains a 1200- to 

1400- MHz band-reject filter to reduce interference from high powered 

friendly radars. These filters have a nominal loss of lOdb and are 

used to reduce receiver sensitivity at the frequencies of known high 

power -.itters. 

The low-band receiver and the high-band receiver contain identical 

anal,ysis circuitry. Th~ analysis circuitry contains 2O-KHz stretched 

video outputa of both the crystal video receiver and the sweeping 

receiver and a ?5-KHz stretched video output of the sweeping receiver· 

whieh aan be l'W'1tch4td into the output ciroi.1itry instead of the normal 

20-KH& video. Additional circuitry provides the pulse width and pulse 

intel"Val IN&WNMnta on a high •peed oonnutator. The high-speed 

coaut.&tor alao contain• aNIUNllenta ot tNquency modulation on the 
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pulses (chirp). These measurements are the frequencies of the leading 

edge of a pulse, the trailing edge, a point within the pulse, and the 

difference in ~equency betwen the leading and trailing edges. The 

analysis circuitry also contains a pulse-by-pulse chirp indioator that 

shows the difference frequency between the leading and trailing edges 

of the pulses. A proportional pulse stretcher gives a pulse-by-pulse 

measurement of pulse widths by stretqhing each pulse in proportion to 

its duration so that it can be read out on a voltage controlled 0101.llator. 

Tape Recorders. The two tape recorders are ?.5-KHz, dual-traok, analog 

recorders. Frequency respon~~ is.± )lb over the JOO-Hi to ?5KHz range. 

Dynamic range is 25db with a linear input/output response. Readin time 

is; nominal 12 minutes and readout time ii a nominal 6 minutes. 

Telemeta; Down Links. Four VHF telemetry tranmttera, operating on 

228, 2J2, 238, and 242 MHz, are used to tranamit payload and vehicle 

data. 

6. Modes of 2Rn1t1on: In addition to th• nonnal stepping' mode ot operation, 

the superheterodyne reoeivera have the ape.bUity ot loc:tkins on a 

frequency in two MMen. A tiM fNqu•oy .,.., llllOde 18 p~ 

whereby it is poHible to Cfflfflt:ed tbe Nod.ftr to 1top cm UV" cme ot 

the 600 f~•oy ast.epa within the blmdp&l1. When the NM1ftl" 1a 

looked on the speed.tied ate,, tbt NOC.ftl' WU.l 1VNf tb.NtD •~ abon 

and below the ltieoted It., nrar, IHOlld. A NOOl'II ,.,,.; .t~· 

is provided to loGlc an a •ialle nap, 

It 1111 WJO poaible to aelNt. U. inpl&ta M 111 ...... :.._;,,,;:. 
I ,' ,, '",, ,'',i, :•-/-\f:1'•","'/,.,•,:', 
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In the nonu.l mode, the outputs of each band are stored orA a specified 

track of an assigned recorder (1ee Attachment 4). If data evaluation 

indicates that either the low or high band is of special interest two 

options 1.N 1.vdlable. If the high band 11 of 1pecial interest, the 

outputs cf the low band usigned recorder om be changed 10 that it 

will record the high band superheterodyne video at full band width and 

the low band superheterodyne video noma.lly. This will result in the 

loss of other low band crystal video output. (See Attachment 5). 

Conversely, it the low band 11 or 1paoial i."ltere1t the inputs of the 

recorder aHigned to the high fNqU11noy band receivers will be changed 

(see Attaebmnnt 6). 

An additiow reool'der IIIOd• is provided should one of the two recorders 

tail. In thia inltance the output1 of both the high and low band 

swHping wperbeuu•odyM Nc»iven are Naorded (Attachment ?). As 

a tinal naort a recorder by'p&H mod• 11 pl'Ovided so that should both 

recordtin•a tall. the data oould bl tnnapc>nded in N&l. time to a ground 
~ 

? • 9nm! lee£rr lr1mmd: 

Tftei1¥ 3kt49PI• Tm uiart.ing ilr ror• oownd and tn.oid.nc 1tatiom11 

ac:mt&1n all UM mONN1'J equipunt tor pnentinc and tN.l'mllitting 

CK I unda GIid tor Nool'd1nc t.be N&dout.11 ot tbl interoept. data. 

Ptk fE991Ct1r, Data hoON•iDc ot the rACADS intero.pt data' at C 
c=Jtacdl1t1• aoM1au ot •ldac tb• neoeua17 dup.Uoate t,apN, 

da&J.Uplnt .. tale t:.Setac WOIIIIU. \o cleteftue t.M -ft t.i.1111 

t.llat. U. .--1111.&n ftlllted lllll , 1111 Nlillta1 O\lt Ule 'f'al'lou 
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signal parameters. Readin times are determined by relating the airborne 

time reference generator output to system time which is recorded during 

a readout pass at the tracking stations. Computer operations will be 

used to give a readout of the various payload signal intercept data. 

. . . 
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SUMMARY OF 

RECEIVM SUBSYSTEM CF.A.P-ACTERISTICS 

Receiver Subqstem. 

Total receiver r.•equency coverage 

Individual receive • cove•~age 

Low-band sweeping sv?erhet 

Low-band crystal video 

High-band crystal video 

Receiver sensitivity (50% 
probability of detection) 

Low band sweeping superhet 

250 to 500 MHz 

500 to 1000 MHz 

Low-band crystal video 

High-band sweeping superhet 

High-bani crystal video 

PW Resolution - ;~ of the range: 

1-20 usec .:!: 1 usec 
20-400 usec .:!: 20 usec 

PI Resolution - 51, of the range: 

10-500 usec .:!: 

Chirp: 

250 to 2200 MHz 

,.,. . , 

250 to 1000 MHz in 1.25-MHz 
steps 

250 to 1000 MHz 

1000 to 2200 MHz in 2-MHz 
steps 

.1000 to 2200 MHz 

-80 dbm 

-83 dbm 

-45 dbm 

-88 dbm 

-45 dbm 

Frequency within 2 or, me discriminator landw1dth .t, SOO XC 

ATTACHMENT 2 

,1,,:,1,,·,. 
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