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\IE\tOR.\NDU ,• f'OR TIIE CHAIRMAN. SORS 

SUBJECT: '.\Hssion Dc-s(:riptions of SIGINT "-liiuiiont. 7126 (TRJPOS UJ) 
and 7327 (SOUSEA II) 

The ntlssion descriptions for '.\!husion.li 7321t1J and 1.Jl1 Ju·e- for• 
w.urd,ed as an attachment to thi• corre:s;pond~nce-. Tb~·11u!· El.int Recon­
n;tiss;rncc Systems a re d1.·signed to m4!"'cl th<e re-quir..-.me-nt1' ol USU~ 
n -H. 14/246, USIB D ·H. 14/ 303 and (:urrenl .aan.acbmem• thie-rll!'to. 

\Hssions 7Yl6/27 arc contained in a !!ipm ~aabiliz,4!'d P-J I •ub­
s.1tcl lite which is scheduled to be llaumJicd inuo a norrullili) U5 mile 
drcul:1r orbit by a Thorad Age.Hi.a booster. it contaiiJu, mwo f;e,par,U,e, 
F:lint r••connaissancc,,• systems - "f RIPOS &U winfrb ii• «k·•li~d 10 inter• 
tcpt .~nd record sign;als in the 4-8 GHz-. band. and SOVSEA U .-web it. 
dl'::.igncd to intc rcept and rc,cord :i1,igna b in the· 6- J.? GHz: b.uid. Th..,.•Jliie 
systems will rcccin· ,rnd rc,.·ord ::i,iig,n;d:t,, of folc'll"ic·ii.t •ia.b liiuffic·irnl 

b.nuhddt.h lo pcrrnit rnc:urnrcnu.~nt of ,mc&ii pti r.:¥m4f•lc•rit; a• frequ<"n«:y, 
pub,· width, power, put.sc rcpdhion frrc'ql!liic'nrcr • .:ulld iropolllihio.» of 
tlw (:•n1i th· r. 

The planned laum:h d.1k, prrcd:iil:;».ll.1C·dl «J10 ffi1C• liaunc:b ol th.:· pri• 
m;i.ry paylo;id, is July Pl68. Mi~:s.li0tt1l UHic· £:5, ,c•xpe-cl1C·d 10 be~ mont1ui. 
A nominal 6 1.0 ll collection rcv:s; pel!" ~y :11,h01Uhi! be!' _.,,."iill.Uabh~·.. Under 
'l.vorsl case power i·onditions, it wQ\IIM apgx·air that a minimum of lib 
op_-rations pc r day can br SU$tai.nc-d. 

Attachment 
As Stated 

Co I,.. 
Dc·p.alJ Dire-dor for 

Sate-lD:iile Operatioru, 
~RO Staff 
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MISSION DESCRJPTIONS 

'.\USSIO~S 7 326 (TRIPOS UJ) AND 7 ll.7 (SOl15£A U) 

GENERAL. 

The orbital payload compri~e!li mwo 5eparah." antenna and 
receiver !iUb:!liystcms. two dual-ch..uuu.i·I tape- rt.-,.·orderlf!li 11 four VHF 
I el,c-n1et ry t ramunitte r1o, a command and control s.obl[j;ystern and 
.aimciu ... ry l(.•quipment. 

fE>.:NA SUBSYSTEMS. 

T'he rccc.:ivin~ antcnn.'.u:. for c.;u;:h reniiiver subsystern ·_·ons.i st 

uef .J1 pc..·ru:H-f.u.~.-.m dircd1on finchng (DF) .;u11tenna .;uni: t',;l,;o broadbean, 11 

omr,d •di rcc·t fona I inhibit ,J1ntcrm.u, (D:iag,ram J ) .. 

Ttw pt-:ru: il -bc.un D F 11Ullte"rma li!i. a j,-foot o.nliiJ dab le paraboloid 
IM\'Un~ fitf~ db~.. Ch.a r~u: k d:ii,tlic 'I:! o! thii:s; cU1lif'.!•M4 .. u·c· .alii> foHows.: 

.). Frequency H;an~c 

b. Gain (;\fat C htidi Pola rfaat~on) 

-4 G!h: 

6 Glfz 

8 GHz 

,·. Beamw:idth 

d. Type of Feed 

e .. I ran:smi::ru;jon Li.nc 

r. Borc:sighl Axi:S I ,ocattjjon 

EAR'6P 

U».O db 

l9 .. 0 db 

32.0 db 

Conkai s;phal {CP) 

Air hne 

J J :;,° C1t- from Y-Z plane 
mea :,u red a round + Y - Y 
a,di:s; Dook:iiag from -f.Y 
m rection.. Depression 
cllngle is 5,,fl. 

BY AN TDPHO 
"<fi:,.J1)'6,1) O:Jt'l,1) .. Jt,,r:"fQ11fflf.''11't itJ•J';.~1~« 

1,;,1 :,i,lf!fl\ '\ ,r,~ ~,I Fl ·1, lnff' ffl't' ,IJ.•'ff~.-f• 
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DlAGRAM 1. Spacecraft Antenna Co:r.!!~ration (Th:,;_s configuration 
is for illust!":\tive ii~.; rposir--s only a»d c!oes not reOect 
the actual :tnte:1na :,u:,.,i.mting.) 
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rh~ two inhibh .&nten.n;u air-e- boom-mount.ed come.al &piral.11 
.illl~d l i;:O de1,rec:c~ a pis rt on the- :tpace·ieraf1. Antenn.ai c·harar.1erhiu: • 

.ii t'<i' 411 • fvUo-4 •: 

Each antenna provide:1 
hae-mi•pberic c:ov«!lrage; 
combined arue-nna,; provide 
omni -di rec:tional c:ove rage. 

Air line: 

ENSA SUBSYSTEM. 

Thti:' SOt:SEA U Dr .iu1terma is an 18-ind,., !!iiolid magnesium 
~ nooloid. Ch .... r,u:tc ristic:1:1 o( thi:s .au11tenna a re ;,u follows: 

8toJ2GHz 

b. ~omina I Cain o.tatc:he«:Ji Polarization) 

8 GHz 
IO (a 11. 
l.2 GHz 

l'9.0 db 
:H.Ol db 
~2.0 db 

d. l ypc.~ of Feed: wa,.eguide ,-.1th drcula r 
polarizing, :S.ection 

e. ·r ransmhuion Line: Rigid waveguide 

f. Boresight Axis Location: Along./,, Z axis with depression 
angle of 54° 

The two inhibit antennas are boom-mounted. rigid waveguides 
located 180 degrees apart on the spacecraft. Antenna characteristics are 
.11 follows: 

l'tll11.111M• --- ......... :••--­
....., lllltlU- -- 1, ~'- ........ 
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a. Beam Pattern: 

b. Polarization: 

c. Transmission Line: 

RECEIVER SUBSYSTEMS. 

BYE-1257-68 

Each antenna provides 
hemispheric coverage; 
combined antennas provide 
omni-directional coverage 

Circular 

Rigid waveguide 

Introduction. Each receiver subsystem consists of three 
crystal video receivers consisting of RF amplifiers and crystal detectors, 
sum and difference circuits, log-video amplifiers, pulse stretchers, 
and a pulsewidth multiplier. 

Parameter 

RECEIVER SUBSYSTEM PARA1\tETERS 

TRIPOS III 

Frequency Range 

Sensitivity 

DF channel (S/N : 15 db} 

High-gain mode 

Low-gain mode 

Omni channels (S/N - 15 db) 

DF inhibit function 

Omni video output 

Dynamic Range 

DF Frequency Measurement 

With temperature 
calibration 

E*RPOP 

4-8 GHz 

./-- 73 dbm -3 db 

-6 7 dbm f 3 db 

-75 dbm ! 3 db 

-65 dbm Jor 
greater) _ 3 db 

30 db 

! 30 MHz 

SOUSEA II 

8-12 GHz 

-73 dbm ! 3 db 

-67 dbm± 3 db 

./-- 75 dbm- 3 db 

-65 dbm (or 
greater± 3 db 

30 db 

+ - 30 MHz 

BYEMAN TOP SECRET 
C.ONTflOL 5'15HM EXCLUDED FROM AUTOMATIC UGRADrK 

000 DIRECTIVE !IDD 10 DOU NOi AO,LY 
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Without temperature 
calibration 

PW Measurement 

f 35 MHz 

BYE-1257-68 

f 41 MHz 

Range 

Accuracy 

0. 25 to 10 usec 

f o. 25 usec or 
f I% whichever 
is greater 

0. 25 to 10 usec 

io. 25 usec or 
f1% whichever 
is greater 

Geopositioning Accuracy 

TRIPOS III RECEIVER SUBSYSTEM. 

Since both receiver subsystems are identical except for 
frequency coverage, only the TRIPOS III subsystem will be described 
(Diagram 2). Differences between the two receiver subsystems will be 
noted. 

The signal received by the pencil-beam DF antenna is applied 
via a 30 db coupler (forward loss less than 1. 0 db} to a tunnel-diode 
amplifier (TDA) consisting of four cascaded tunnel diode and circulator 
combinations that provide a nominal gain of 32 db. The TDA output is 
coupled into a 10-db directional coupler (fo"!'ward loss of approximately 
0. 5 db) to a tunnel-diode detector and a postdetection amplifier having 
a bandwidth of 2. 3 f 0. 2 MHz. The output of the postdetection amplifier 
is summed with the outputs of the omni-directional inhibit receivers. 
The summed signal is applied to a bipolar log-video amplifier. A portion 
of the RF energy from the DF channel is coupled through the 10-db 
directional coupler to the frequency measurement circuitry. 

Signals received by the two conical spiral inhibit antennas are 
coupled into a 20-db directional coupler (forward loss less than 1. 0 db) 
to their respective crystal video receivers. With the exception of the 
20-db coupler&, the two omni channel receivers are identical to the DF 
channel receiver. The outputs from the two omni channels are summed 
and coupled to a log-video amplifier and then to a summing network for 
the DF channel and omni channel outputs. The combined output is used 
to inhibit sidelobe responses from the pencil-beam antenna in the DF 
channel and to provide an output that is effectively omni-directional in 
coverage. 

ElARPOP 

50X1 
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The DF channel has two sensitivity modes: a high-gain (-73 
dbm) mode and a low-gain {-65 dbm) mode. The 8 -db insertion loss 
required for the low-gain mode is achieved by changing the bias on the 
TDA 's in the DF channel by a relay dosure initiated by external com­
mands. The 8-db insertion loss provides for an inhibit margin between 
the response of the DF and omni antennas required for keeping "poke­
through" to a minimum. The summed outputs from the omni channels 
are amplified in a log-video amplifier and applied to a pulse stretcher 
having a time constant of approximately 54 usec. The amplitude of the 
flat-top pulse stretcher is dependent upon the amplitude of the leading 
edge of the incoming pulse. If a second pulse having less amplitude 
is received while the pulse stretcher is processing the first pulse, the 
second pulse will be rejected. If the amplitude of the second pulse is 
greater than that of the first pulse, the flat top of the pulse stretcher 
\vill assume the amplitude of the second pulse for 54 t.sec. Both 
receiver systems use the same time constant for the omni pulse 
stretcher. 

The DF video output is amplified in a bipolar log-video 
amplifier and applied to the DF channel pulse strecher, to the pulse­
width multiplier, and to the frequency measurement threshold circuit. 

The f'F pulse stretchers of both receiver systems operate 
in the same manner as the omni pulse stretcher except that the 
SOUSEA II f'F pulse stretcher has a time constant of 35 use.;:. 

FREQUENCY ~!EASUREMENT SUBSYSTEM. 

The frequency measurement subsystem for each receiv...:r is 
the same with the exception of the frequency range covered. Each sub­
system can measure the frequency of a received pulse in haJf its RF 
band during each spin of the vehicle with an accuracy up to f 30 MHz 

(temperature compensated). A DF video signal having an S/N ratio of 
15 db or greater is required to activate the frequency measurement 
subsystem encoder. The measurement su½system consist of three 
superheterodyne receivers, three coarse and twelve fine-frequency 
filters, fine-frequency shift register, frequency encoder and associated 
control logic, and local oscillator controls. 

RF energy from the DF channel is coupled through a IO-db 
directional coupler to a triplexer consisting of a four-port circulator 

EARPOP 

BYEMAN TOP SECRET 
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and three interdigital filters, each having a bandwidth of I. 33 GHz. 
The output of the three filters are separately applied to single-ended 
mixers and converted to an IF of 1. 2 to I. 9 GHz. 

The bandwidth requirements of each of three IF amplifiers 
is one-half that of the interdigital filter since only one-half of the band 
is sampled at one time. Each IF amplifier has two outputs: one to a 
postdetection amplifier and the other to a 3-channel combiner. The 
post4etection amplifier outputs are the coarse-frequency measurements. 
The output of the 3-channel combiner is amplified in a 1. 2 to 1. 9 GHz 
IF amplifier having a bandwidth of 700 MHz and applied to a bank of 
12 fine-frequency filters, each having a bandwidth of 55. 55 -f: O. 2 MHz. 

The outputs of the 12 fine-frequency filters are amplified and 
applied to threshold and comparison circuits in the frequency comparator. 
A processed signal in the frequency channel is stored in a 12-position 
shift register. 

The data stored in the coarse and fine-frequency registers 
are converted into a PCM bipolar code by the frequency encoder. The 
encoder is actuated by an 11 AND11 circuit when the following three 
conditions are met: 

a. An input signal (S/N 15 db or greater) from the DF channel 
bipolar log-video amplifier is present. 

b. A signal is present in one of the fine-frequency filter shift 
registers. 

c. No signal is presently being processed. 

DA TA STORAGE AND TRANSMISSION SUBSYSTEM. 

Data Storage. The receiver system contains two 75 KHz, 
dual-track, 2: 1 (readout/ readin) tape recorders. Delayed commands 
are used to turn on the recorders for readin; readout is accomplished 
by real tirr1e command. The payload timer permits selective readin for 
any time delay between 2 and 16, 378 seconds. The payload on duration 
can be programmed for a continuous 14 minute period or split into two 
7 minute periods. Maximum tape recorder readin time is approximately 
12 minutes which can be split into a 7 minute and 5 minute recording. 
Data inputs can be interchanged between the two recorders by command 

E:AftflOP 
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and can be returned to normal ope ration by command. In case of 
failure of both of the tape recorders, they may be bypassed and payload 
data is routed directly to the down link transmitters. 

TRIPOS III Data Readin. Tape recorder track .t-,.;o. l records 
the following data from summing amplifier No. 1: maximum readin 
time is 12.5 minutes. 

a. DF video (up to 15 kHz). 

b. Earth sensor, sun sensor, and payload status commutator 
data via channel 14 VCO. 

c. AN/GSQ-53A digital time word at 50 kHz. 

d. DF channel pulsewidth measurement via channel E VCO. 

Tape recorder track No. 2 records the DF channel frequency 
measurement PCM word at a 50 kilobit-per-second rate and the omni 
channel video (up to 15 kHz) translated to the 60 to 75 kHz frequency 
band. 

SOUSEA II Data Readin. Tape recorder track No. l contains 
the DF frequency measurement and the omni channel video. (Same as 
TRIPOS III tape rec order track No. 2). Track No. 2 records the 
following: 

a. DF video (up to 25 kHz). 

b. Earth sensor, sun sensor, and payload status commutator 
d&ta via channel 16 VCO. 

c. AN /GSQ-53A digital time word at 50 kHz. 

d. DF channel pulsewidth measurement via channel E VCO. 

Tape speed compensation for both recorders is accomplished 
uling the 50 kHz tone associated with the digital time word. 

Tape Recorder Readout. Data from both receiver subsystems 
are read out at twice readin speed through phase-compensating networks. 

EARPOP 
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During the readout period of the TRIPOS III tape recorder data, the 
vehicle 60-point status commutator is summed to the track No. l 
output. The data format for before and after tape recorder readout 
is shown in Diagram 3. Maximum readout time is 6. 25 minutes. 

Data Transmission. Each transmitter is rated at two watts 
minimum power output. The output of each transmitter is applied 
via a multicoupler to a common telemetry antenna. 

The telemetry antenna is a VHF monopole having extended 
radial elements to provide a good ground plane. The location of the 
telemetry antenna on the spacecraft is shown in Diagram 1. 

GROUND SUPPORT EQUIPMENT. 

Tracking Stations. The existing United States Air Force 
command and tracking network contains the required equipment for 
generating and transmitting commands to the spacecraft and for 
recording the readout of the intercepted data. 

r,ATA PROCESSING. 

Data processing includes shipment of recordings from the 
collection site to the We st Coast facilities, performing engineering 
evaluation of demultiplexed payload status data, and delivery of 
ELINT intercept to NSA for exploitation. 

Al 
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