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Mission Description 7167 /7236/7240 

1. INTRODUCTION 

l. 1 General. 

Missions 7167, 7236, and 7240 are SIGINT payloads which will be 
carried aboard a 3-a...xis stabilized satellite system. These payloads collect 
electronic signals, store intercepted data in digital and analog form, and 
later transmit this data to various satellite tracking stations throughout the 
world. This mission description will discuss the technical and operational 
considerations applicable to each payload. 

1. 2 :tvlissions 7167 and 7236. 

TI1esc missions are identical to Missions 7166 and 7235 except that 
!\:fission 7236 has 16 recognizers instead of the eight which are carried by 
Mission 7235. With this one exception, the mission description for 7166 and 
7235 (TCS-37573-70, 12 June 1970) is valid for Missions 7167 and 7236. 

1. 3 Mission 7240. 

Mission 7240 is a directed-search S!GINT payload which was designed 
to collect signals in the frequency range of 2. 0 to 12. 0 GHz. The primary 
purpose of Mission 7240 is to maximize the probability of intercept of signals 
emanating from thel !radar, but it can be used as a 
directed-search sys r:r, agarns any other emitter in the frequency range of 
2 to 12 GHz which has known geographical locations as well as a gene-ral 
search system. 

The unique feature of this payload is the antenna tracking or steering 
system which keeps the main beam of the intercept antenna boresighted on the 
target emitter/area of interest duri:lg the satellite pass over the target. In 
this n1anner, signals emanating from the target are enhanced because the 
intercept system always views the target emitter /area with maximum sensitivity 
and correspondingly reduces the amount of u11wanted signals being received from 
outside the target area. 
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Mission 7240 was designed to share certain common components of 
Miss ion 7167 /72:36 such ns tlic Core Storage Units (CSU), Data Storage Units 
(!)SU) and the command programmer. 171is mission description will discuss 
the following tcclu:ical and operational aspc.::ts ot the payload required for 
111i1:,sion planning: 

a. Receiver i,ubsystem 

li. A11tenn;:i Subsystem 

c. P;::iyload Interface Equipment 

cl. Summary of System Cll::>racteristics 

2. RECEIVER SUBSYSTEM 

2.1 RF Section. 

~n1e receiver subsystem is designed to intercept both pulse ancl C\\' 
sig:1als ill the frequency range of 2 to 12 GHz. The receiver is divided into 
10 frequency bands which arc 1000 MHz wide. The bands are divided 2 to 
3 GHz, 3 to 4 GHz through 11 to 12 GHz. Each band is downconverted to l to 
2 Gdz where 1t is furd1er divided inco four 250-MHz segments. Each of the 
four segments c0.rc again downconvcrted to 125 to 375 MHz where separate 
narrowband (4 MHz) and widck11d (250 MHz) receivers are used to process 
intercepted signals. 

171e narrowband receiver is a synthesizer-tuned, superheterodyne, 
VHF receiver which llas a 4-MHz bandwidth and runes the downconverted 
frequency range of 125 to 375 :tvfHz in 2-MHz steps. 171e narrowband receiver 
can be step-tuned in any one of three rn odes. They are: (1) scan 2 to 12 
G!Iz from tlie lowest frequency to the highest frequency 1 (2) scan 4 to 12 
Gl Iz from tile lowest frequency to the highest frequency, and (3) scan up to five 
selected frequency segments as defined by sectors of th~ frequency search 
memory. Each sector is defined by an upper and lower frequency Ii mit, and 
each frequency limit um be any 2-I\IHz ster:, in the 2 to 12 GHz frequency 
range (in any o n.!::r). Additionally, the re(:civer ca,1 be fixed-tuned to any 
2-Ml-Iz step for the entire payload operating time. The narrowband receiver 
ltas DNO t,clectablc dwell periods aft:er stepping. TI1e normal dwell period for 
each frequency step i:-,: :3.12.=:i milliseconds which extends to 128.125 milliseconds 
for :::: ignals which exceed a fixed thrr~s11old and arc received jn the main beam of 
the intercept antenna. ,\ fixed 125-millisecond dwell period for each frequency 
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step can also bi:.: selected. The narrowband reccivtr is capable <;f detecti:-:g 
noth pulse and CW sif,rnals. 

The wideband receiver h, a fix<;d-tuned n:~civcr which tak.::s ~h<.: 
250-i\!Il-Iz RF segment (125 to 375 MHz) and pass1:s it through a ~ rysta! d-,;:t1..:,.::t r;;
and a low pass filter to output a 250-MHz RF/40fJ-KHz bam!•.1ridth det('.;(.:tcd 

(stretched} video signal. The widchan<.l channd is used to inti:rccpt pulse t~:p<: 

frequency jumping emitters. 

Tuning of the.: wideband receiver is accomplishe;ci ai.ltf1matically. Th~ 
wideband .receiver is always tuned to th(; 250-Mdz segment ;n which the r.arn;w
band receiver is being step tuned. r,1r c.:xampl:::. if th<: narrv•.vharn.! tcct:i•:cr i.., 
hcjng tuned at 8,292 l\1Hz (the secor.d 250-).1Hz segment of the &.Oto '1.(: GHz 
range), the wideband receiver wHl be tunc.·d bct"-"eC:n l:1. 2=;0 r,, i:;. :500 Gilz 
(incl us Ive). 

Figure 2.1 is a simplified hlc,,ck diagram which iJlu:strat~s il(;W intcn:cpted 
signals ar<: processed by thC:! narrowband and wide:haml r,:.;:;c-ht~rs. 

Sig al Outputs. 

Analog Data. 

'TI1e n.11Towband receiver r;utputs 4·.\ff!z pn:.:der.ectE~d vid<:•:, l:trn.: tt:e 
wideband receiver outputs 250-\fHz RF/400-KHz vice1., data which t(.;ga::t?:e::r wit:1 

a 6-l'vfHz rcfcrcnc(! tone is recorded in the Data Su:,ra,;;c., Unit (sec su::tion 4). 
Two 48-bit rnarkJr words contairung system tirnc: 1 receiver fre:qut::r.:y. C\'♦-

recognizer, vehicle uttirude; Mission 72-W antenna attitud(;:'. and coP.",~,2,:t: status 
are recorded every 125 milliseconds on the digital track <A the Da::.:r. .Sruragt Cr,.h. 
Analog data outputs fro"11 the narn:·wban<l anc: wideh1::;d receivers an: c(,:--,n:-,Akc 
by selecting any one of thi ee siddobe inhfr-it qJalification criwrfa. 

2.2.2 Digito.l Data. 

T'he narrowband rece:iver has a s ig;ial ::ea.-;t: fl::'.IT"ec:r u:1i" &.:::d cigital 
encoder which will output digital data tc the CSL:' wh.::,.';::,:er it !ntc-r.:::ef.)t.:' S!g:::z:ls 
which exceed a selectable threshold (non:-,a!ly ::cc at 15 d:: S/?\) ar:.c' ·.•:Uct. a.ls,, :-::-.ee: 
the sidelobe inhibit criteria. There 2.!·e two sde.:::t;:wl,: ::-,odes for the sig:::.al 
mcusurernent/digital encoder unit operati<n. The fint r::-:oce (4-p:.:ilsi:;; ::-.rx.ie) 
will outpm the c!igitizt:t' parameters of the first fot!r pulses ·.,.-:,k:-h ::,cet ti:e- t.½res:,
old and sidelobe inhibit criteri~1 on a given freq,.i~xy step dt.1ring :!le spe.:::i!iE:c c1,.,·dl 
1)•"1·1·0,.-1 :1n·' 1it-,·,\\·1·s·· th" s=~ ·n·" rr-o·;,:, (l ,;--., 1 !-"- r::-:r,-·'""} •rill , ,,rn,,, ~h,0 ri.----\riz--' t 'I_. '- , \. ... ,.._,.u .1,.._. t::";, .. ','.; ,._.._ ~J--\..l ~-, Lt...., - -. . .: t'- .:::i:,.._ ..... --~"'- "• ......... u~-t'-- ~ ... .._. u .. .5.- ..... _ t:t.,... 

p:.irameters of the first 16 pulses T,,:h.ich meet -::he quali.fk:atior: criteria. Table 2.1 
lists the paramt:ters which are :r:easu:ced, 
recei1'er. 
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Table 2.1 

Measurement Range; Resolution 

!"2 MHz 

30 to 131,071 msec; l microsecond 

0.167 to 42. 5 msec; 0.167 microsecond 

40 db dynamic range; 3 db 

3. ANTENNA SUBSYSTEM 

3.1 Antennas. 

The Mission 7240 antenna system consists of two high gain intercept 
antennas and two low gain omnidirectional antennas mounted on a common 
platform. The platform is gimbaled for preprogrammed rotation in both pitch 
and roll. 

TI1e intercept antenna covering 2 to 8 GHz (low band) is a 36-inch 
unfurlable dish which has a gain of 22 to 31 db and a beamwidth of 3.3 to 
10 degrees--both gain and bearnwidth are a function of frequency. The 
intercept antenna covering 8 to 12 GHz (high band) is a 20-inch solid dish which 
has a gain of 31 to 35 db and a bearnwidth of 3. 3 to 5 degrees. The footprint of 
the low band intercept antenna at nadir varies from a circle of 48 miles in 
diameter at 2 GHz to about 16 miles in diameter at 8 GHz. The footprint of the 
high band intercept antenna at nadir varies from 24 miles (diameter) at 8 GHz to 
about 16 miles (diameter) at 12 GHz. 

Two conical spiral antennas (one for 2 to 8 GHz, the other for 8 to 12 GHz) 
are used as sidelobe inhibit antennas. 

3.2 Antenna Tracking S stem. 

The unique feature of Mission 7240 is the antenna tracking or steering 
system. The two intercept antennas and the two sidelobe inhibit antennas are 
mounted on a common platform which is gimbaled to rotate in both pitch and roll 
(in-track and cross-track, respectively). 

The purpose of the antenna tracking system is to keep the intercept 
antenna systems boresighted with the target emitter of interest during the entire 
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pass of the satellite over the target area. This techruque maximizes the 
probability of intercept of the target emitter by always keeping the rnai1, hearn 
Q1lgh gain portion) of the intercept antennas pointing at the target emitter, and 
it also helps to redt1ce interference (extraneous signals) from nontarget emitters. 

Preprogrammed antenna steering commands are stored in the command 
prograrmrn:.'r utilized by Missions 7167 /7236. The antennas can be steered in-track 
(pitch) from nadir (0 degrees) to the horizon (68 degrees), and the antennas can be 
steered cToss-track (roll) plus or minus 30 degrees from nadir. The platfor.m 
drive system utilizes a four pole stepper motor for both pitch and roll and has a total 
of seven different pitch rates av ailablc. 

4. PAYLOAD INTERFACE EQUIPMEI-.JT 

4. l Gencrnl. 

T'he operation of Mission 7240 depends upon the utilization of certain 
components whjch are shared with Missions 7167 and 7236. These components 
are the Digital Command Programmer (DCP); tho Data Storage Units (DSU), ancl 
tJ1e Core Storage Units (CSU). 

4.2 Hardware. 

4.2.l Digital Command Programmer. 

The DCP js a mini-computer which controls the operation of each 
of the payloads. The DCP is loaded generally only once per day, rnd it allows 
each of the payload configurat1ons to be altered many times on any pass. 

4.2.2 Data Storage Unit. 

'The DSU is a 6-MHz tape recorder which has approximately 40 
minutes of readin capacity. There are two recorders (one for redundancy) and 
each can be operated in several different modes. Only one DSU may be operated 
at any one time. The DSU can be exclusively assigned to any one/or two o.f the 
payloads, or it can be shared by all three. In the latter mode, the DSlT would be 
assigned to Mission 7240, and it would record Mission 7240 data until one of the 
Mission 7167 /7236 signal reCOf,r:ni.zers identified a signal of interest. When a valid 
sjgnal recognition occurs, the Mission 7240 analog output data would be interrupted 
um! the DSU would be switched to the other payload for the period of time recruired 
to record tl1e signal of interest. 
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~flt(.: c;scJ 1 s arc.~ :-iL:t:-ltLird (:(,rnpi.ltc:r "2::·,;"r..:: r:·,t:·;,·"'1r,q·~~ .. de•,~::ce;s ~.,,.-t~ict: 
hav(:: lieen C!:ipecially adapted hr c.pa-:ccraft ,,pcr,;rt!;:,.-,.:,;. :-,Hs:::fo:i. 72-l-O 'Kill 
share with the V(!hidc: health srnn:~ td1;;r~.<~try system :,r.e of tb:: thn:c C:St,"s. 
Tt is estimated that th: digital d.::tL, ?(:t:.(: rar.cd ch..1rl::f:: r:i.m.: fall i1cteT1,~cpt ;x,ss, 
in which the target i,:; trnckt:.:d frow nadir t,, h:;riz1:r;, 1:dU L,,.Hi t:tr.: CSC to 
al nut ..J.0 ~'cn.:cnt of its t<_rta[ ..:apacit;:. Th>:..:rd,,::-e, J. ·11~,xir:1\tm ,>! t,•:•) ~,~-ith:r·::; 

cail he fully tracf:cd, tJc-t·.te:(:n CSU n:::ad():Jt,,;, :•.:k:,;: rb.· ...:,~f..;h.: ity {,f t~h· CSU 
is exceeded. 

:=;.1 Receiver. 

.ENT-KEYHOLE 

Type: 
Frequency Hang-c: 
Bandwidths; 
Tuning: 

~ar'l'."o'-.vt' .. ~1nd: 

Out11uts: 
NaI-n,wband: 

\Vi deb and: 

.L'oise Figure: 

Antennas. 

Intercept Antenn::i. (2 to 8 GHz) 

2 tu 12 G~·L 
-! \HL:::, 

2 :\l~iz itep~, ~r:1:~l'l(:::;ize1· cc::t]"{;}Jct: 
Chatak:! bi n,ned t(, r!,e 23(H1.fflz 
seg rr.: i: r,t i H ·w11:t I ic h i.! ~ ~:4' n:i 1· 1 ;y:.v ~:· .. int~ 

ch ... tr.nc·J is tt..:nc(!,. 

-t :1.IHz preJetecrion; difita! w-L,n.l 
com:iirung rnc-a:::n.n-ed PRl,. P\l_·. PA, 
:nK! frequL ;1ey step. 

0-..:'to.:ted vilieo (250-:,..!Hz RF /400 
KHz v:idce ::andv:~dth). 

i 2. 3 t:b for 2 to ;ii GHz (ex.::ei't'. 
16. 0 clt at 3. & to.;. 2 GHz) 

13. 3 db for 8 to 12 G!-!z 

Gain: 22 to .31 db 
Beamwidth (3 db): 3. 3 to 10 degrees 

Intercept Ante:nna (8 to 12 GHz): 
Gain: 31 to .35 db 
Bf"amwidth (3 db): 3. 3 to 5 degrees 
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Steering Capabilities: 
Pitch (in-track): 

Roll (cross-track): 

HAIIIDL[ VI& 
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Nadir (0 degrees) to horizon 
(68 degrees) 
Plus or minus 30 degrees from 
nadir. 

There are seven pitch rates available. 

~ 
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