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~ATIONAL RECONNAISSANCE OFFICE 

WASHINGTON, O.C. 

THE NRO STAFF 8 January 1968 

MEMORANIDM FOR THE CHAIRMAN, SORS 

SUBJECT: Mission Description of SIGINI' Mission 7324 (TIVOLI) 

The mission description for Mission 7324 is forwarded as 
an attachment to this correspondence. This ELINI' reconnaissance 
system is designed to meet the requirements of USIB-D-41.14/246, 
USIB-D-41.14/303 and current attachments thereto. 

Mission 7324 is contained in a spin stabalized P-11 sub­
sate.Ui te which is scheduled to be launched into a nominal 275 mile 
circular orbit by a THORAD-AGENA booster. The TIVOIJ. pay.load is 
designed to intercept and record signals in the 100-4200 MHz band 
with sufficient bandwidth to permit derivation of technical 
intelligence. 

The planned launch date, predicated on launch of the 
primary payload is 24 January 1968. Mission lifetime is expected 
to be 9 months. A nominal 6 collection revs per day should be 
available for mission accomplishment. 

' Deputy Director for 
Satellite Operations 

Atch: As stated 
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SlSTEM DESCRIPTION 

The orbital pay:1. :id system comprises three broad beamwidth receiving 

antennas, t,h.:t T!VOU intercept qst•, two 1-MHz tape recorders, two 

UHF tranai-' ":t.erit, 1 VHF transmitter, a cOlllll&l'ld receiver ard decoder,. 

earth and scl..Ar aensors, and associated telemetry equipment. 

The intercept system is an extremely versatile single-channel super­

heterodyne receiver system that is split into two channels from the IF 

stages through the output tennina.ls in order to fu.1.1,1' utilize the 

available tape recorder bandwidth. The chief features of the system 

are: 

NANtU VIA 

BYEMAM 

0 Choice of wide or narrow IF bandwidth 

o Choice of high or low sensitivity-

o ~hoice of manual or automatic gain control 

o Detected and predetected outputs 

o Tunable to any one of 3921 integer frequencies in 

the 100- to 4020-MHz frequency' band for an indefinite 

period or tunable in any predetermined frequency 

sector ranging from 10- to 290-MHz wide throughout 

the entiro frequency range 

o Choice of l- or 4-MHz frequency step increments 

o Choice of wideband detected outputs (AM or FM) 

o Precision pulse measurement output 

o Capability of rea.1 time output ( tape recorder bypass) 

WORKf NG COPY 
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o Internal RF calibrator that can be disabled if 

desired 

Three antennas are required to provide the desired directional gain 

over the broad frequency band of interest. 

The tape recorders store the intercepted data outputs from the receiver 

system. When the satallite is within range of a predetermined readout 

station, the reproduced data modulate the UHF transmitters whose 

radiated outputs are :received and recorded by the ground station. The 

VHF transmitter conveys real time solar and earth sensor data and 

satellite status, or housekeeping data. Simultaneously during the 

readout period, commands are transmitted to the intercept receiver 

system via the comm.and receiver and decoder to select the desired 

operational frequency, frequency range, bandwicth, modes, etc. for 

the next readin period. 

Only one satellite tape recorder is required for normal system operation. 

The second recorder can be switched by command in place of the first 

recorder in the event of its failure. 

The two UHF transmitters can be switched so that data links can convey 

data from tape recorder tracks 1 and 2, respectively, or from tracks 

2 and .1, respectively • 

.l. 2 P ARAMEl'ERS 

Altitude: 

Inolination Angle: 

Direction of Spin: 

Orbital Life: 

275 n.m. 

90° ± 20° 

CCW when viewed from -Y axis 

9 months 
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BYEMAN 
Initial Spin Rate: 

Minimum Spin Rate After Six 
Months on Orbit: 

Receiving Antenna Depression 
Angle (angle between P-ll 
-Y spin arls and the center 
axis of the main antenna 
beam): 

Intercept System Frequency 
Range: 

Frequency Accuracy: 

Tuning (Digital): 

Noise Figure (Low-Power Mode): 

Noise Figure (High-Power Mode): 

RF Dynamic Range: 
Low-Power Mode 
High-Power Mode 

Effective RF Bandwidths: 
Wide IF 
Narrow IF 

Signal Outputs Available: 

70 rpm 

40 rpm 

Planar spiral (100 to 500 MHz) -0°; 
Conical spiral (400 to 2020 MHz) 
35°; Conical spiral array (1980 
to 4020 MHz) -35°. 

100 to 4020 MHz 

Max. error, 0.01% of input 
ncy; nominal error, 
of input frequency 

Stationary at any one of J921 
integer frequencies within the 
frequency range, or tunable 
through any one of 15 preselected 
frequency bands - either the 
entire band or preselectable 
bandwidth sectors of 10, 20, 
1.}0, 80, or 160 MHz, all at a 
rate of 4 seconds per step. 

8 db at 100 MHz, increasing 
to 12 db at 4000 MHz 

20 db greater than the low 
power mode noise figure 

-90 to -40 dl::m, nominal 
-70 to -20 dl::m, nominal 

10 MHz 
l MHz 

a. Folded 4.5- to J.0-MHz band­
widths compressed into 750-
kHz bandwidths (Predetected) 
or two unfolded 750-kHz band­
widths (predetected) 

b. Envelope detector; 2.1- or 
750-kHz bandwidths 
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SYSTEM SENSITIVITY 

Mode A Approximate 
Noise Bandwidth 

Mode A Sensitivity 
100-500 MHz 
480-1020 MHz 
980-2020 MHz 
1480-4020 MHz 

Mode C , D a pproxima. te 
Noise Bandwidth 

Mode C, D Sensitivity 
100-500 MHz 
480-1020 MHz 
980-2020 MHz 
1980-4020 MHz 

INTERCEPT Sl'STEM ANTENNAS 

CONTROi. SYSTEM 

c. FM discriminator: 200-, 500-, 
or 750-kHz bandwidths 

d. 6.25 kbps NRZ PCM data signal 
(sample-and hold output) 

a. Status, timing, and reference. 

Subsystem 

Predetection Predetection Envalope Detector 
Channel 1A Channel 2 & FM Discriminator 

J.O MHz 4.5 MHz 10 MHz* 

-101 dbm -99 dbm -96 dbm 
-101 .5 dbm .. 99.5 dbm .. 96.5 dbm 
-99 dbm -97 dbm -94 dbn 
-96.5 dbm .. 94.5 dbn .. 95.5 dbm 

750 kHz** 750 kHz** 1 MHz 

-107 dbm -107 dbm -106 dbn 
-107.5 dbm .. 107.5 dbm -106.5 dbn 
-105 dbm -105 d'tm -104 dbn 
-102.5 dbm -102.5 dbm -101.5 dbn 

Three separate intercept system antennas (a window shade, a conical spiral 

and a conical spiral array) are required to cover the nearly six octaves 

of frequency range from 100 to 4020 MHz. The intercept antennas are 

deployed on the P-ll as shown in Diagram 1 when the subsatellite achieves 

orbit. Only one intercept antenna is used during ar,;y- preprogramed tape 

* 10 MHz £or Modes A and B 
** 750 kHz £9r Modes B, C, and D 
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recorder readin period. The other antennas shown in the diagram are 

the spacecraft command and telemetry antennas. 

2.2 ANl'ENNA SPECIFICATIONS 

Nominal antenna specifications are given in the table below: 

MAMOU VfA 

BYEMAN 
C:OlfflOI. SYSfEIO 

Designation: Sensor B Sensor A-2 Sensor A-1 

Type Planar spiral Conical Spiral Conical spiral 
array 

Frequency Range 100-500 MHz 400 to 2020 MHz 1980 to 4020 MHz 
(Minimum): 

-3 db Gain - High Freq: 0 db + J db + 7.5 db 
-3 db Ga.in - Low Freq: 0 to -18 db + J db + 5 db 

Bea.mwidth: 80° (bidirec- 90° 40° x ao9 
tiona.1) 

Polarization: Circular Circular Circular 

J. TIVOLI INI'ERCEPT SYSTEM 

J.l General Description 

The TIVOLI intercept system is housed in two separate packages referred 

to as the A and B boxes and mounted on the -Z and +Z wings of the P-11 

spacecraft. Diagram 2 is a block diagram of the intercept system. 

The intercept syst911 comprises a frequency translator, a receiver, a 

signal conditioner, and a prograJ1Der. The receiver and frequency 

translator when combined can tune to any integer frequency in the 

100- to 4020-MHz band. The receiver subsystem a.lone covers the 100- to 

500-MHs band. The translator downconverts incoming RF signa.ts trOlll 

480 to 4020 MHs into the l0S- to 39S-MHs band tor -prooe11ing by the 

receiver. 8-oeived signal• are prooe11ed into a tom oomp&ti'bl• with 

TOP SECRET 
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the telemetry system by a single conditioner. The programmer decodes, 

stores, and executes the comm.ands necessary to select, initiate, and 

control and desired system operational mode. 

J.2 F~UENCY TRANSLATOR 

The frequency translator filters, amplifies, and downconverts RF signals 

in the 480- to 2020-MHz and the 1980- to 4020-MHz frequency bands into a 

290-MHz bandwidth (10.5 to .39.5 MHz) within the receiver tuning range. 

The translator has three RF input terminals: VHF (100 to .500 MHz), 

UHF (400 to 2020 MHz) and S-band (1980 to 4020 MHz). These teminals 

are fed by the VHF window shade, UHF conical spiral, and S-band conical 

spiral array antennas, respectively. 

The translator divides the 100- to 4020-MHz spectrum into 1.5 discrete 

frequency bands referred to as translator frequency bands 0, and 1 thru 

14. The translator is designed such that only one band is active during 

any given time, i.e., primary DC power is applied only to those amplifiers 

and oscillators associated with the actual frequency band; thereby, 

minimizing the possibility of spurious output signals. 

Band O is fed directly to the receiver without being downoonverted. When 

the translator is commanded to Band O (100 to 500 MHz). the VHF antenna 

is connected directly to the receiver when the intercept system ia in 

the high-sensitivity (low-input-power) mode. A 20-db attenuator is 

inserted between the antem1& and the receiver in the low-aens1t1vity 

(high-input-powel") mode. 

TOP SECRET 
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Bands l through 14 each ?rovide downconversion of a discrete 290-MHz 

sector of the input frequency range from 480 to 4020 MHz. Bands l 

through 6 translate input frequencies from 480 to 2020 MHz, and bands 

7 through 14 translate input frequencies from 1480 to 4020 MHz. Each 

of the 14 bands overlaps its adjacent frequency band(s) by 40 MHz to 

a.llow tuning across any 40-MHz sector (or leH) in the entire RF nnge 

without having to switch between two translator frequency bands. 

The 14 bands consist of wideband preselection filters, wideband tunnel 

diode or transisto1· amplifiers, 290-MHz bandwidth filters, frequency 

converters, and RF diode s~tches. The preselection filters and 

amplifiers are bypassed in the high-power mode; thereby, increasing 

the intercept system average noise figure from 10 to 20 db. All RF 

switch positions are controlled by the "translator frequency band 

selection" commands. The 15 bands are sub-divided as follows: 

100-500 MHz 1480-1770 MHz 2730-3020 MHz 

480-770 MHz 1730-2020 MHz 2980-3270 MHz 

730-1020 MHz 1980-2270 MHz 3230-3520 MHz 

980-1276 MHz 2230-2520 MHz 3480-3770 MHz 

1230-1520 MHz 2480-2776 MHz 3730-4020 MHz 

3.3 RECEIVER 

The receiver is a su:perheterodyne type that inoludes a tunable RF 

preselector, a mixer and a frequency synthesizer,•~ IF power splitter, 

and a dua.l-channel predetection output subs1stem (Diagram)). The RF 

pre1eleotor and aixer are housed in the A box with the .frequency 

tranalator, while the remainder ot the receiver, the power su~, 

-
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the programmer, and the signal conditioner are all housed in the B 

box. 

J.J.l Frequency Band Tuning 

The intercept system passband (100 to 4020 MHz) is divided into 3921 

linear 1-MHz frequency increments, or steps, which are grouped into 

the 15 translator frequency bands in the order previously mentioned. 

It is possible to tune to any integer frequency or through any pre­

determined sector within any one of the 15 translator bands by exte:m&lly 

exeou.ting a carmand to downconvert the salected active band into the 

receiver frequency range. To complete the proaess, the receiver 

tunable preselector and frequency synthesizer are exte:ma1ly programmed 

to tune to the desired integer frequency or to tune through the desired 

sector within the translated frequency band. All the actual. digital 

or step tuning performed by the intercept system is accomplished by 

the receiver. 

J.J.2 Tunable Preselector 

The tunable preselector contains six amplifiers that cover the lOO-toM 

500 MHz receiver frequency range. Each amplifier can be tuned over 

its respective frequency band as shown in the block diagram. The 

tuning window bandwidth for all amplifiers is nominally 1.5 MHz 

(centered about the frequency of interest) for all intercept 1y1tem 

modes. The programmer selects the appropriate amplifier and provides 

a control signal to hold the 15-MHz pusbrnd at any integer freqwmoy 

or to move the window across the total amplifier pa11blnd a1 required 

to support any of the intercept system tuning mode■, 2fl:l: one pre­

se.lector ~ifier iJ active at a time~ 

I 

HINDU VII c--•W 12{a,?-,J> 
BYEM~N TOP SECREf r.O" 4 o, l, ttl'III 

.. ,.. .,~ nr·. ;,&. f·. .. ,,,.,1' 

Approved for Release: 2024/08/06 C05098803 



C05098803 
\ 

Approved for Release: 2024/08/06 C05098803"" 

l8PSECl£T 
J.J.J lns»s@ S;mthff111t 
The t'Niqu.ny ayntheeiuf' pnen.t.M &l1 U. l.oou. NIJl!dUa\or b:811 ald.111 

: \4,5 ot 545 "81,) NqUired to step U. "8!0ei,,_ ~ lt.. .U.. 

.frtqu«u:,y mnp or to MY ~tenw.d hmeddtara NO'tolr lldtlda time 

l".l.nge in selectable l• or 4-»lh •tepl• ftiil 1.nlUal Nlpd: Oir1un• 

.troa the -,nthNiHI", 'Nhetbei" 1t ~ OI" .. .t,. -.... tan. ---

ot bamdvidtb that .it 8teJ)8 tb.N:,up, ud tin It D hw of-.-.,. la a IIH ..... 

are all detenuned by t,h-, progt'UUII'. 

J. J. 4 Mixer. IF. and P£!d(tf9U99 99:lftt 

The inCO!lllling RF signal b rua~ vith U. t'nf111•• ffllJlllirudMr 

or local. oscillator signal, am the li!S,-Rlb. ditf'~. of 17 t:r:1111•HI' 

b uplltied and powfl)r split into tuo IF armeh diuniGlpehd u 

Channels l and 2; this la .retel'Nld to u Un~ Ntpd ..., 

system. Each clwmel downconverta ~ ;io~ ot U. « mu ~ 

l squency spectrum into respective 0.25- .. .o l.OQlllk pe~• Olllltpt 

bandwidths as described below. 

The predetection subsystem prondN either ""folded!"' or "',ml~ 

predeteet.ion output frequency spectl"!I.Mfll. Nleatabh bi,~ 

the IF spectl"WIII COIIIIKm to the input of tM ~-~ 

channels is 45 !. 5 KHz; when -,de C or D u Nl.Nt.l., U. 1llpd, 

spectl"Wlll b 45 .!. 0.5 MHz. 

In aode A, predetection-output ohluu:lel 2 siaal.taneoul.7 dollnoa....-w 

six o. 75-MHz bandwidth frequency .spectraa (._ '!able 1) into U. 

cba.nnel 2 output bandwidth (0.2.5 to 1.0 Ilk)~· dmtns..., 

lDP SECRET 
--- •'1', ,,.,52."1:ftl 
- , .... .1-
,0~\~!" 'If';/ ,,i'/11>' .,.~. -~,,111,t. 
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2-~ ptrloda. Dw'i.ng t.u odd 2-~ perloda, CN.mMl. 2 dolin-

0(,ft't•H"US aix othel" O. 75-Mffs b&ndvidtb f'Nquency IIIJpili~ ott..t. tl'OB 

--
the pNriowa apaotl'WIU by 0.5 M&. It.ch eY• 2-MOCnd ptriod u in 

U....ifJT.WhNmi• vitb the start ot Mch new t~c., step--, the 

1.nteromipt ~ ia 1n a frequa,ey at.epping llllllllde. AB cm be noted 1n 

Tabh 1. c:rhum4nil ! domconnri.a tow- 0.75 11b; bimdu1dth t~ •pectra 

1n a da1lar -.mer. The dounoom'erted wt.pit ~-an a1t't4llld by 

~tul.ly mtohi.ng in t.wo IBeplN.te loe&l oecil.laton (oftNt b.r o.s 
ti&) into Neb pndeteotion subq.tta ahaumel u U011i1D in Diagnn ). TM 

di.&gnm al•o show that tb.rN additiom.l local oeoillaton (20, 24, am 
28 Illa) and wideband IP tilt.en an Wffld tor 1llllOde A. while single 

oscillators are used 1n each chamnel tor IIIIMJdea B. C. or D s1noe folding 

is not requiNd, i.e., only one unique 0.75,,,Hlk blmdtddth portion ot the 

~ .input. spectrum b translated into the wtpit ~th c4 Neb 

~las indicated in Table 1. 

) .. j .. 5 &:PMl 1P9 Au tog.tic Gain Control 

COIIPIIIIIIIIIJ selectable am.ua.l and automatic gain controls (Hie am JGC) 

an incorporated in the Nceiver so that the "optina noise lentl" 

can be provided at the intercept systea clwmel land channel 2 011t­

p,1t t.endnals. ngardless of f'requency or whether the systen is in 

the high-or low-power modes. 

S<:lllllllie type ot gain control is required since the noise leql presented 

to the input terainals of the receiver fl'Ollll the translated frequency 

buld.s nrlee over a 10..db range. This causes the out pit tendnal. 

noise leYel to vary proportionately; thereby, resulting in a sub­

stantial loss in overall system sensitivity or output tend.na1 dynaa1c 

range. 

BYEMAN TOP SECREl' 
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is neoesMry to Mlect one of eight IF gc..-4 le,11el.a U.t. u-. ill ).db 

steps troa .. 15 to +6 db rel&ti ve to the D'l•dw IY a111111pUJ1.-T p.1,l. 

In the AGC JIIOde the noise lnel b ad~ au~ti~ oc a 

continuous bub to arlintain the opt:i...i.. noi• leY1111il. ~ of 

which translator band is active, at ti'• .IJ1n.tl!llft oat-pat ~ .. 

The AGC mode uses a closed loop designed t.o con't.rcl U.. DOU. 1"""11 

P.eoeiver noise or noise plus signal is pdfa&ud ff"f.ln tM ~ 

amplifier throueh a 24 .!. 0,. 5-MHz h.r.dpusa. !"U t..r atJd h ~l~ 

detected (in modes A, B, C, or D}. A!'t-er d•t~i~ ~ 1U4'··•.l b 

directed through a 250- to 1000--kHz fllt.err to a OC or aftnp 

detector. The ?50-kHz bandwidth !ilt&r ~"'•• 11::it'J ~;i;~M 

(below 250 kHz) associated with tel...,,.rlsiiom. t"•. 111M ~ ai1J'l6.lti.. !be 

average detector reduces the effects o! 1i.m.r-wu.t.:r-tac:t>11JT ~ls 

are SJU.l.J.. The average detector wtp .. t b ~ ':.A:l:· ~t~ tbt pin 

of the first IF amplifier via the !i"t1i!l'lll'lllf!l"".. '?'he, ~.,, ~ a. 

limit on the AGC voltage such that the fint 

be changed by •ore than -15 to ~. db· nJ.&Un, tc it,1; r,a:'h:ial pi.n. 

In the KiC, or open-loop, Mode the hilmlller prondes U. a1pt -,ante. 

fixed-voltage levels required to adjust the U ..,uner pin w GM 

of eight predetel'ldned levels • 

• , .. o,, '11+,I 
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?be slo-1 conditioner conditions the intercepted aipals, the tining 

•i.oal• and UMI st.at.ua signal.s into a tom CCllllllplltibl.e vi.th the orbital 

t&pe Noorder and telaetry ayst. The aip.l con:li.tiooN" ~ 

th. toUovJ..nc ffl.l~stau: 

a. P'Ndeteotion output 

b. &nnilope detector 

c. FM discriai.nator 

d. Wideband video 

e. Suq>le and hold 

r. 'N..M/reterence generator 

g. Sta tws OO'll1IIIIIU. ta tor 

The subayst.1 ue shown in the receiver block c:tl.agnm (Dlagnm. )). 

L-.1.2 AI!tl9P! O,tector Subgst9 

This subeyst. continuously detects the peek emm1tlope of 1"80Difltd 

s~s at the channel 2 24-MHz log IF •p'U tler wt.pit tend.ml.a 

a.rd conveys the intont.ation in tenas of proportional. s1pal 'l'ol.tage 

--

to tJMt .intercept aystea cl'wmel 2 output t.ndn&la na a puae ~ 

and a VCO. The pulse stretcher adds to Mch reoed.fltd pdN • ~ 

t1illy deo.t.yi.ng tail which bu a t.1- C()IDl!Jtant, ot ~tel;J .500 UNO. 

Hence, all pu1 ... inaerted into the YCO 1dll baft a width ot .500 ueo 

plus the width ot the receiftd pw.ae at the 1nplt ot \lie palN at:NtcllMtr. 

Th• stretchinc technique 1a uaed to Ndlloe the~ llpMtn1 ..wtll 

ot the reoeiTed pilae to a vidtb that can bt bMdled • tlle 100 111.tlMllll.t 

a loea in a1paJ. NU1t1Yity. 

I -

. . 
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The 41mYelope detector aabQ&ta auo ~ ~ mder ....._ 

width Yideo output. to both tm Ni~ ~ ...,._ -, tM 

Alllpl~-bol.d mubsyt1twa. The llltffllope ~ __,__. ~ 

a thre8hold dm.Olt vhioh URN a •~• pa1M to U. 111■ 11ile 1 1rt1:aa'W 

subqlitaa ~•u· a detected pilft trlU!lliU • pr111111l mi111:l.t.o :nut• 

ratio. 

The emrelope detector subqatAa baa tuo opN"llti,cmal ~. .._ 

the intercept 8J1Stal 1a in lllll0de A tM ~ 'Inn MdUI !a 10 Ilk 

and the poatdetection bandwidth 1a 4 MRI., 1n aade I tM '11 n ~ 41ft 

2.15 Mb and 4.o MHz, respectively, am m-. C Mid D t.- bud,.. 

ld.dtha aN 1.0 tmg and 400 kful., rupectiYely. 

4.1.J. FK D119ruen,tor Subpftfn 
( 

This subsyst. accepts detected, :N:IGl5tNtcbed "liddllo 5' pl• fl'llla eiU.-

the envelope detector or the FM diam"bainatoP ~ ad OIJG'lfld9S 

th• to the intercept. syat• channel 1B wtp.it ~ ria a palN 

stretcher and a ?50-kHz low-pass filter. 

In modes A, B, or C the option a:bts to mtan.t.ioally altel'm.te 

between the tw subsystems with a 2-HCOlld dffllall U. at._. poa.t1Gai. 

\hen node Dis coma.nded, the pw.ae stnt.cbar u ~- the 7SO,,,,ldJa 

filter is replaced by a 400-ldls low-puJs tU.t.-1 ad ~ lB 18 

autoJU.tica.lly connected to the intercept ..,..ta dwimel 1 CN.tpat 

tendnals. 

4.1.4 sesl t:tnd-Hold Sumtw 
The Wlpl.e-and-hold subaysta providN the capability' ot nld=c pN­

cision aeUUNllll'lt on signals vhoN bmdw1dtba ue .,_tao tllaD. ta. 

predetection aubqlrta or wideband video sub8pta ~ !Ida 

TOP SECIET 
r\(l1Jll,f9- l'-o- -~--•"'C' •tMII .... 
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ftb,ystaa periodic&U, UMples ud ato:rea v1debmd infonatiGn fl'Cllllll 

•it.her the pNldeteotcicm output.a. U. lfft'Glopit detector. o:ir U. JIN 

dUcr1ainlltor 11ubsyatAl!u and scmda ·t.M intonation to the ~ 

a;pua clumnel 2 output te~ ru a VCO. flae 1npJ.t adpl• pl"1or 

to beinc 11aapled an bandwidth liaited to 3 I& ubm U. ~ 

a;pt.a la 1n nodM A and B and )00 k& ms 1n aodM C and D. 

4.2 DID wnvr MNI 

flffl CClllllllp)Slte output signals of the intercept~. nf'erTed to u 

the c:ibamel U, cbanal .lB, Md cblnnel 2 CCllllllp081te dpb. ND be 

applied to the tape reoorder for storage (tape recorder DONIU. aode) 

or connected diNctly to the UHF t:nmaitten (tape ncorder bypua 

mde). The 0allp0Site signals are !Nquency aultipla:ud u sbman 1n 

Diagnn 4. The chumel 2 composite sign&l is al1BJ11 ~ at the 

syst. clw:mel 2 output tendn&ls. Either clumnel ll or lB CGIIIIIPOdlllite 

signals are present at the syst. chamel l output tendm.l..llB. IIMn 

-·-IYEIAI --

mde Dis OOPIIIIUJllded, composite signals lB and 2 are prNct. axoept tat 

the wideband detected video bimdvidth on cbamel 1B is recmc-1 to liOO kB&. 

The channel 1 and 2 COllpOsite signals are tel..tenid na U.. UHF links. 

The VHF link is used to relay real tiM spa,~ status uld attitude 

data. 

4.J PROOIWHm SUBSlSTffl 

ill the 1:nteroept ayst. operational. acdu are contra1.l..dld b:, ~ 

oow.nds issued to the progr .... r na tbe c- Di receiftr ud oc m 

decoder. The intercept qsta proir, n acoepta both ~ 

l'9&1. t1ae ooaanda (RrC'a) and ~ add.Nee Oi s:,,1• (CIC'•>• !Jae 

BYEMAN 
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TIP SRIO 

Whe pc:Mer la applied to ~ int.~ qna., tie logic ~U'J' 1a 

th.I procl'UUlllr is ••t into the n.atu di.outed It' t» podUAIIIIIIIIIJ ot tM 

htehl.nc relays; ~. initu'U.nc i. ~ ~u-1 _.. 

and cont.rolllnc the tl.1.l"dng of the r~ ~---. 

8'.l.11 illLfflCAL DISOJSSlOI 0, ll?Da!f'f :SmBI c.Pa'!ll8J.. NOOI$ 

Modea A, B, C, Md D and th• ~ t~ IIIIICldN aN th •jt,8' 

opH'lltiONLl llllOC:kN ainoe they haft the ~1. ilfl'fft, •Ult.,.._ 

opention&l contigw-atioru bmoe. tlMiiy ~di be~ Ml~ 

The tape NCOl'WU• bypu8 CCHlbtHlid sbow,d ht U4IIG 1idtb ~ aiaoit 

1 t is posaible to tum on both the i&~~ ~ .e.mi ~ ~ 

qst.a <mtr aey piograpbie&l area on the~ 

4.4.1 Mode 6 

Mode A 1• lUNd lllh•u,nr it is deadnmd to ~t.e tM ~, ~ 

with im effeotJ.ft NO.Uftl" tunina ~ hn~ of 10 E&., tb. 1dNl 

ntuaticm tor thia ac:de wul.d be to te~ a Ml lo.Ilk ~lllNlt• 

bandv1dtJi to the pound atatJ.on, mt beomaN o£ U. lWW t n.M.ftJI 

oapabil.1t7 (tvo obanel.a ot 1 kB• to l •> o£ U. W •JU)'·-.....-... 

tm reoe1wr 1, .. •pllt into tw m ... 1.a. ..a u.. D"-talaac 

teobmqu pN'fiauq deeoribed ,_. adopted~ .. A lll11 Ille wt. 

fflllAII ,,_..~ 

lllllllllllaii!lil.llll'l:.Willlll! ·1111 i I 

I''",,' 

1 11• 11 ,, , ............. .-.t ::.: 1 •• ·, ,wt 1 " ·: :r:11 r r::: 1111111t rn11~111111 11111111u•11111r111.11iW!.■.lil•11n 
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t'unotion ot ti.M t"ralll ,!0.5 to .;t.5.0 MHz about the center tr.queney to 

which the interoopt syst• is tuned. If the signal. slffldy oha.npd 

fl"lllquency such that it swept tro11 one end to the other 4lmd ot the t\1.J'ling 

vindov duriflf; an "even" 2-second tuning period. the pNldetection output 

signal level would rise and tall and rise and fill again at the pre­

detection channel 2 output tenunal.. As the signal was d:hdnishing in 

level the seoond time. the signal would begin to appear at the pNd.etection 

c.h&nnel l output temina.l. After rising and falling tvice in chumel 1, 

it uould IIIIOVe back over to channel 2 and repeat the cycle tor a second 

tlJllie. Then the signal would rise and fa.11 again two IION tiDIBes in 

channel 2, and the 10-MHz sweep would be co,apleted. 

In the eU!lllple, the predetection output frequency woul.d change continuoualy 

as the input .signal swept in frequency. But it is not possible to ae&SUN' 

the actual input signal frequency from the predetection output data 

a.lou,. since the signal could b6 in any one of six 0. 7.S-MHz passbamds 

{channel 2) or four 0.75-MHz pa.ssbands (ch.annal 1) in any even or odd 

2-second period. The FM discriminator subsystem provides a coarse 

ae.as-.i.rement of the received carrier frequency ar.d can 'be used to indicate 

which of the 0.75-MHz bands the signal should be in as a function of 

tiM. Once the correct signal spectrum is dete:ndned. finer frequency 

lllleasurements can be obtained from the predetected output signals. 

The FM discriminator subsystem continuously looks into the full 10-MHz 

tuning vindow; thus, its output will not rise and fall as did the pre­

detection output signals as the received signal sweeps across the bend. 

The discriminator signal will change in amplitude, of course, as the 

-~¾ \';AA,_,,_..,_,g 
COl'Y .).;: o, .3 CCl<'IU 

u,la '..... rJ,- -~ -.;-. - U,~r'.i 
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frequency ot the received signal obangea. 

Proa the previc,,.,.; disou.esion it aq be oonoluded tbat IIGde A lllcwald 

always oo ~ :· c-':.. tad ,,d th chamel U oonnect.ed to tbe 1nt.ffoept ..,.i. 

ohannel. 1 c.•1'"'.~pui. t>?rwinals. When channel lB 1a OCIIIDNt4d. U. ,,._ 

detection data !roll channel l are not aw11 able tmd. .i.o. U. M 

discriminator ou-eput ts not available unl•• the ftl diaor.bdator a.. 

been selected as the input to the wideband Y1deo --.,.ta. 

In aodes B, C, and D the FM diacriainator ---,.ta 1a not Nqlli.Nd 1A 

conjunction vltb the predetected out.put signaJa tor fl-..-.., ■Hau 
because there is no folding process. 

The frequency of tb. input &ignal may be detendned by ■--r1nc the 

frequency of the predetected output signal. and tl'llnalat111& it bade to 

the input tel'llinals of the system to detel"lline the aat-ual. dpa .... 

frequency. 

4.4.2 Mode B 

.......... 

Mode Bis used when it is desired to make pNC1aian w.ldebend ••at.r••at• 

on a particular signal while several other •ignels of di.t.t-.at. ~­

are present in the receiver passband. 

Mode B uses a 10-MHz tuning window first IF banmddth u does IIOde A. 

However, the IF bandwidth is narrowed therea.f'ter and t!le pndeteat1.an 

subsystem outputs are unfolded. The IF bandvldth is Dlll"l'u.ed to 2. 75 Jlf& 

in channel 2 an:i is available as an unfolded, videbmd, prateteated 

signal to the input terminals of the saapl.e-and-bold flllbs.ptaa. Benoe, 

assuming the signal carrier frequency tc be in the 2.75 Ills taubmd 

TOP SECRET 
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10, sme 
Ule Nllple-and-bald aubeyatea, 111hich uw a 10-lllls •ap11nc ~ 

1n aodea A and B, t.ak .. enough upllbad• •-IIIPl .. ot tbe pndeteotecl 

wYetoa ao that it •Y be reconatl'UCted at tbe ou.tput.d' tm pound 

pl'OOeNOi" digital-to-analoe conYel"'ta. It IIOde A wn ued 1n a 

~ be tolcMd into the NM bend ot t"Nqua1ci• u the dN1Nd eigne] • 

thereby NeUlting 1n a Nllple-and-bold subqstea ou.tplt. s1gnal. that 1a 

Yel"J' clittiault to interpret. 

Pu.rther riltering and narrowing the bandv1dth or all the 1npu.t8 to the 

saaple-and-bold subeyatell can be achiffed by ~ ar:lde C, dnce 

t.M poatdetect1on tilters are reduced 1n bmdvidth to IIOO Jdk, and the 

input tilter bandwidth ot the auple-and--hold Rblysta 1a reduced 

.rrc. l KB& to JOO ldfs. However, the Hll()Ung trequency 1a alao reduced 

tNJll 10 Mils to .1 MHs. 

4,4.) Modf C 

Mode C is used when: 

•• A higher intercept systea senaitiv.l.tyia des1red. The 

sensitivity ot the predetect.ion aubsyst- is illlprcnred 

approxl.utely 5 db and the aesitiv.l.t.y ot the envel.ope 

detector and PM discriainator subsystaa 1a incl'eued by 

about 10 db. 

b. The intercept systea is operated in a denae &dpl 

environaant. 

o. A narrow 1-MHs tuning vindov is desired. 

BYF,Jr,AM 
- . -
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d. A longer suple-a.nd-hold wbsysu. ~ill( ;,.rlod is 

dHlred. In Modea C and D the tow h.ffPl.inc perlod 

h 30 usec ( JO SU&ple£> at l-u.see-per-51U11ple). oc•pu"lllld 

w1 th IIIIIOdes A. and B where the tow A111pl:ing period u 
only J usec (JO suples at 0.1-wsec-per-Nllllple). 

4.4,.4 Mode p 

Mode D h identical to mode C except that the videhuld Video w~ 

is autO!llli,llticilly connected to the intercept systen channel l oot.p.lt 

t.end.nals. Also the output bandwidth of the vi.de and rldeo ~stA!la 

is reduced to 400 kHz and the pulse stretcher is bypuNd. 

4.4.5 Frequency Tuning Modes 

In Modes A. B, or C, the int~rcept system r.y be find-t~ to any one 

of the 3921-MHz integer frequencies within the intercept syr..-,. pan­

band or may be continuously step-tuned across any l·:J. 20. 4ft). &o. 16Cr. 

290 MHz, or fI to fBE sector of bandwidth wit:.dr. any of th& tn.nsht.or 

bands, including bands O through 14. Frequency f - is any preffl.ect.«:i 
• 

"initial" or "start" frequency and, therefore. is one 'bend edge ot ti .. e 

selected sector. fBE is always the band end freqi.iency of the selected 

translator band and becomes the other edge freq,Aency of the s-elect.ed 

sector. fBE is the highest frequency in "r..onuJ." translator bamds and 

the ''lowest" frequency in inverted translator ·bands. When t.he syst.ea 

is in a frequency stepping mode it tunes at a rate or one step per rour 

seconds. 

5.1 DATA STORAGE 

The reconnaissance system contains tw 1-MHz dual. track 1:1 (read.in/ 

readout) tape recorders. Delayed comands are used to turn on the 

recorders for read.in, readout is accomplished by real. t.i11e cc ■Mr 

--

M .. OllV•A - ,_..,,.,, \2.,$)'7•"' 
BYEMAN iOP SECRE I ~ ..L· .. 1 ,_. 

,~-::1. ,._,\ l(','fi ~~~ .. •H~~ 
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tbei s-,l* ti.Mr penaita selective l"Nd.1n for uq U. delay~ 

2 u.d 16.)78 •~• Tll8 payload on duntion can be ~ tor 

• C<IQl1nuou.a on period not u~ J4 llimt. or .,Ut into m;r two 

N6din not ~ J4 ainutu. liow,rer, the pi17l0dlld on U. tfflC'llllld 

not nonuu.ly be~ tor a pater duntiQD than the~ 

reoord.w cap1cit70 "8a:Jd•ua tape NOOMOl" l'ltadin t1- U appro:datel;, 

))5' MOOnd• vtdoh can be spilt into UlJ duftticm not aNMid:b1g thu 

tiJnltillJ. Di~ 4 displays the data forw.t froa N.oh ~ tNdt 

5.2 GRO.UID 3JPPOR1' ~IP!DT 

5.2.1 tr,qc;1.y Stf!ri2n1 

Tt.- exbting tf>AF cOffllllAnd aid tncld.ng network conta1u the requ.1.red 

eiquipaMnt for generating and tnnaitting C• 111nda to the ~. 

n-. recordinc or the N&dout ot the ~ data can oml.;, be 

ac,OOIIIIIPlbhed at the stations located at VandlNWtN'I .us. Ctl.1.tomia 

5.2.2 Riki il:99t11ing 

Data processing includes sh1pent ot noordings tl"Oa the collecUcn 

rite to the West Coast facilities, perto:ndng ~n,11111.-r'ing nal.DaUcn 

of the damau.tiplaed payload stat.ua and deli'htl",J ot ILDt ~ 

to lt:iA tor u:ploit&t1on. 

--BYEIAN lllPSECIO 
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._. r11 
tllb1t 

~•-1 

ftlQUllm mlBLlflOI usm■ma 
( Outpat Tel"RU'W ~ Weftlll4 

to 1.&S-• D' Afflmpl:! ftw) 

Bven 2-Beoond Pel"i.oda Odd.2...,_llllllllll~ 

Cham111l 1 Chawl 2 o.-,J1 1111112 
(l£!g.. in MHz) (?£!9,. in Nb) (ll!5: 1a JIii) <ra,, in.,, 

40.00 to "°· 7S 

44.00 to ~. 7S 
Wa..50 to U.2S 

16.2s to 46.oo 
Jo.TS to 1,6.50 

q6.oo to 46.7S 
"6.SO to la7 .2S 

1i1.2s io 4a.oo 
1i1. 7S to ,.a.so 

48.00 to 48.7S 
Jal.SO to ld.2S 

49.2S to so.oo 
Id. 7S to so.oo 

w..so to l,S.2S JelkSO to io.2S 

w.. ~ to i,s.so Wt.TS to 16.50 

-!,: i!,. 
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,. 
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