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RECONNAISSANCE SUBCOMMI TTEE 

SUBJECT: Mission Description of the STRAWMAN System 
(Subsystems THRESHER/7164 and REAPER/7233) 

The Mission Description of the STRAWMAN System has been furnished 

to the SORS by the NRO and is herewith distributed for your information. 

You will note that this Mission Description contains a cornposite technical 

payload description as well as a data processing description, 
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MEMORANDUl\iI FOR THE CHAIRMAN, SORS 

SUBJECT: Mission Description of SIGINT Missions 7164/7233 

ATTACHMEr 

BYE-1264-68 
SORS 1 L /23 
1 2 April 1968 

The mission description, which also contains the processing 
data plan as submitted by the National Security Agency, for Missions 
7164 (Thresher) arid 7233 (Reaper) is forwarded as an attachment 
to this correspondence. These Elipt reconnaissance systems are 
designed to meet the requirements of USIB D 41. 14/246, USIB D 
4:1.14/303, and current attachments thereto. 

Missions 7164/7233 are scheduled to be launched in July 1968 
into a norninal 7Sdegrees inclination, 270 nautical mile circular 
orbit. 'fhi S will be accomplished utilizing a Thor booster with Agena 
D second stage. The Agena D satellite will provide on-orbit earth­
oriented stabilization; primary power source; a tracking, telemetry 
and command system; and storage devices for digital and analog data. 
The total intercept systeITl is designated Strawman on which Thr,esher 
(125-2100 MHz) and Reaper (1800-3300 MHz) are subsystems. Orbital 
Iif e time is 6 ITlonths or g rea te r. 

Two modes of operation are provided. The Electronic Order 
of Battle m.ode (EOB) provides emitter location, frequency, pulse 
width, pulse repetition interval, and pulse amplitude. The Technical 
Intelligence mode (1'1) provides specific comparison of intercepted to 
stored data parameters, enables a stop-scan condition, and supplies 
a predetected output for analog recording. 

A n1ission profile computer program subsystem in support of 
on-orbit operations with these missions and subsequent Program 770 
flight operations has been developed by the NRO. Significantly, this 
subsystem not only streamlines cOlTImand and control procedures, but 
also peY1TIits construction of a cO:rr>.prehensive data base which is partie­
ularly facile for evaluating mission performance with respect to EOB. 
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As a supplement: to the detailed briefing provided the SORS 
in October 1967 on.thiss1.1bsystem, an additional briefing vfill be 
presented on April 17,1968.. A written description can aTsobe 
provided subject to your requirements subsequent to th!'; April 17 

briefing. 
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MISSION DESCRIPTION 

7164 THRESHER/7233 IZEAPER 

1.0 SYSTEM DESCRIPTION. 

1. 1 THRESHER. 

1. 1. 1 General. 

The Thresher payload is an electronic reconnaissance subsystern 
capable of inter cepting pulsed electronic em.issions from gr ound radia­
tions in the f:requency spectrum between 125 and 2100 lvlHz. Thresher 
has been designed for the dual mission of obtaining Electronic Order of 
Battle (EOB) information and Technical Intelligence (TI). In the EOB 
mode, the subsystem measures and digitizes intercepted signal para­
meters. These digitized pal'ameters are stored in the n'lemory of a 
Core Storage Unit (GSU), and read out on c01nmand du ring a tracking 
station pass, In the TI mode, the Thresher payload responds to stored 
parameters of signals of special interest and records these recognized 
signals in the wide-band tape Data Storage Unit (DSU) in the form of a 

predetected video signal together with appropriate digital marker words. 
The DSU is read out on cornmand and the above data recorded on a wide­

band ground tape recorder. 

1. 1.2 Major Components. 

The Thresher payload (Diagram 1) consists of the following rnajor 

components: 

a. 

b. 

c. 

d. 

e. 

H~NOlE VIA 

BYEMAN 
CON1ROL SYS,[M 

Antennas. 

Receivers. 

Central Power Supply. 

Payload Control Unit. 

Master Local Oscillator 
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£. Data Handler Unit. 

g. Recognizer Unit. 

h. Theta Unit. 

i. Pre-D/CWI Unit. 

The function of each of these components 1S discussed in the 
following paragraphs. 

KANOlE VIA 

1. 1.2.1 Antennas. Each of the four bands in the Thresher payload 
employs a dual-mode flat-spiral antenna design consisting of a 6-arm 
spiral cavity and feed system that generate s a sum-and-difference mode 
radiation pattern. The difference between the amplitude measured in 
the sum mode and that meas-ured in the difference mode is proportional 
to the apex angle of a ground emitter. An additional property of the 
dual mode design is the fact that the variation in relative phase between 
the sum-and-difference mo.de signals is directly proportional to the 
azimuthal angle of the emitter location with respect to a fixed vehicle 
reference. 

1.1.2.2 Receivers. Eachband.utilizes a complete receiver containing 
two channels. Each channel isin turn. a superheterodyne receiver cap­
able of detecting RF pulses within the intended range of operation. One 
channel receives its excitafl.on·from the sum mode feed of the antenna 
and the other channel receives its excitation from the difference mode 
feed of the antenna. Both channels are scanned sirnultaneously by the 
application of a local oscillator d:rivederived from an external source. 
Outputs from the receivers ar~ transmitted to the other cornponents for 
processing. 

1. 1.2.3 Central Power Supply. The central power supply provides 
all the necessary regulated and unregulated voltages to the Thresher 
payload. 

1. 1.2.4 Pa y10ad CoritrolUriit. The payload control unit provides 
command storage,payload tu:rn.;"obahd turn-off control, band sequencing, 
scan controls, program.mablefrequency limits and. storage monitoring 
for the Thre sher paYload~ 

RYfMAN 
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1.1.2.5 Master Local Oscillator Unit, The master local oscillator 
provides a stepped tuned local oscillator signal to each of the receivers 
over the specitied frequency ranges. 

1.1.2.6 Data Handler Unit. The data handler performs the functions 
of digitizing certain parameters of signals presented at its inputs, 
generates payload time information, p.rocesses digital information 
presented at its input, and generates digital words. 

1. 1. 2.7 Recognizer Unit. The primary function of the recognizer 
unit is to provide in-flight recognition of eight high priority emitters 
by comparing intercept digitized parameters with the following stored 
parameters: frequency, pulse width, pulse repetition interval, and 
pulse amplitude. In conjunction with these parameters, the length of 
recording desired in either the field of view or horizon mode can be 
preselected. 

1.1.2.8 Theta Unit. The function of the theta unit is to measure 
the phase difference from the receiver signal channel (antenna sum lTIode 
input) and the receiver inhibit channel (antenna difference mode input) 
to obtain azimuthal dire ction. 

1. 1. 2. 9 Pre-D/CWI Unit. The function of the predetection (Pre-D) 
section is to detect the presence of in-band signals and convert them to 
a specified signal band and amplitude range. The Pre-D output v/ill 
preserve the pulse width and intrapulse modulation present at the Pre-D 
IF outputs. ThePre.,.D will also generate two reference tone frequen­
cies (6 MHz and 46.875 kHz) for timing and a tag burst indicating the 

recognition of a progratnmedemitter. 

The function of·the CW indicator (CWI) is to detect the presence 
of C W signals that continuously exceed any of three commendable (-100, 
-90, and -80 dbYTl) th:ve sholds for 1. 6 milliseconds of a 2 millisecond 
sample period measured from the trailing edge of every accept pulse. 

1. 1. 3 Parameters. 

1. 1. 3. 1 Orbital. 

Inclination: 75 11 . 10 deg (3-sigma) 

Regres sion rate! 2 3. 84 f 0 • 0 5 de g / 0 r bit (3 - s i g rna ) 
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Eccentricity: Le s s than O. 00 5 

Period: 94.587 f 0.20 rninutes (3-sigma) 

Equatorial Altitude: 270 -I- 33, -22 n. m. (3 -sigma) 

1.1.3.2 Receivers. 

2 3 4 

Radio Frequency (MHz) 125 to 260 260 to 530 530 to 1060 1060 to 2JOO 

Pulse Width (usec) 2.0 to 3800 0.5 to 3800 LO to 3800 0.:3 to 

Pulse Repetition Frequency 10 to 10,000 15.4 to 10,000 25 to 10,000 50 to 10,000 
(PPS) 

1.1.3.3 Digital Measurernent Tulerance. 

Radio Frequency Band 2 

Band 3 

Band 4 

Band :; 

Pulse Width Range (us) 

0.3 to 1.25 

1. 25 to 16.0 

16,0 to 144.0 

144.0 to 656.0 

656.0 to 3806 

Pulse Repetition Interval 
;;;. .. . . 
..0.1 per cent or 

:is.greater 

Lo.c:ation h.m. 

150 kHz 

4 kHz 

300 kE[z 

5 kHz 

Tol(:rall.ces s) 

! 0.25 

+ - O. 

+ 2.0 

i 8,0 

, 
.t 50 

f1. 0 tis, whichever 

.... "' .......... III . Approved for Release: 2017/08/17 COS099764 
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_''\.nalog Signal. 

Signal Type 

Bandwidth 

Arnplitude 

Reference Ton~s 

1. 1.4 Operational Description. 

0.5 to 5.5 MHz predetected 

S .MHz (3 db points) 

160 to 600 mv 

6 MHz is kHz 
46.875 kHz .j 100 Hz 

1. 1. ~1. 1 PayloadContrbl. Control of the Thresher payload is 
accom.plished by cOlnm.and signals. Commands Inaybe either real­
time commands (RTG)or sto.redprogram cOmmands (SPC ). The 
con1mand capability permits a versatile selection.of c:ombinationsof 
operations in both the EO$and Tlmodes. Repeating the band and . 
frequency range: 

a. Band 2 125 to 260 MHz 

Band 3 260 to 530 MHz 

Band 4 530 to 1060 MHz 

BandS 1060 to 2100 MHz 

b. Anyone' of three. sca.nratescanbe selected for any 
operating receiver. These scan rates are 1, 4, and 16 seconds. 
A.dditionally, each band is frequency stepped ina discrete number of 
steps fro111 low to high frequency. The overall effect is illustrated in 
the following table: 

Search Step Dwell Time in n1sec £01' 

No. of Size Bandwidth Indicated Scan Time 
Band Steps (MHz) (MHz) 1 4 16 

.., 78 1. 75 2.0 12. 7 51 204 .... 

3 156 1.84 4.0 6.4 25.5 102 
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4.0 

5,0 

6.4 25.S 

3.2 12.7 
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102 

.51 

c. Either full band scan or incremental (priority band) 
scan can be selected for portions of a rev or the full rev de re 

d. The TI mode can be selected to override the lTI 

upon recognition of a selected em.itter. 

1. 1. 4. 2 Payload Opera tion, 

BYEMAN 

1.1.4.2. 1 EOB Mode. Operation in the EOB l'Dode the 
Payload (PL) Readin On Command. Upon receip: of this comrnand, a 
start! stop word is generated and frequency scanning is initiated. 

The basic frequency scan sequence consists of 
recelvers being automatically and sequentially frequency-stepped 
throughout their bands. Normally the receivers will be scanned fron") 
low to high, i. e., bands 2, 3, 4 and 5 - each receiver tinl.e­
more or less equally with the other receivers and only one re 
being on at a time. A status word group will be generated once [or 
frequency scan cycle hmnediately prior to initiating the lowest 
band. Except for the configuration of the identity bits, the status word 
content is identical to the start! stop words, Upon the receipt of an r-
cept, the frequency scan is stopped for a period long to process 
the received infonnation in terms of location and emitter pulse. 

The sequence entailed in the acquisition of an r is set 
forth below. Because of the differences in the Bands 2 and 4 rec s 
and the Bands 3 and 5 receivers, the description of ope 
handled separately. Assume that all bands are enabled and ope 
the 4 sec, full scan, field of view, EOB mode, and that an r11'5 
intercepted in Band 2, then: 

a. The receiver generates a stop scan if is£::' 
width of the ernitter is within the range of 2 usec to 3.9 nlsec. 

b. The payload control unit generates a dwell 
cOlnmands the receiver to the narrow band mode at the end 
frequency dwell time. 
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c. As a result of the received intercept, the receiver 
will comrnence the processing operation by switching to narrow band 
operation and deteJ;rnining which of four IF channels contains the inter­
cepr. If the interceptresiIltsin the output of the narrow band channel 
falling in the rartgeof bOto 60.5 MHz, therewiHbeno synthesizer 
(L •. O.) activity change. .Ifthe intercept results in the output of the 
nar:r.ow band falling inthe60. Sto 61.0 MHz .or the 59.5 to 60.0 MHz 
ranges, the L.O. will stepdow.n. or up a frequencyincrelnent respe c­
tively. Ii the narrowband .falls .inthe 59. OtG 59.5 MHz range, the 
L. O. steps up two fre.quencyinc:rementn. 

d. The receiver will generate a narrow band accept gate 
if the following crite.:tiaart'.! met: 

(1) The pres.etsensitivity is exce.eded~ 

(2) The. si-gnalis within the processing bandwidth, 
i..e~ ,narl,"owband IF. 

(3) The emitter is within the selected circle of 
... 

coverage. 

e. The narrowband accept gate is input to the Data 
Handler (Df-I) , which in turn generates a DB stop scan output. 

f. The DHalso rec:eivesa start processL1.g gate fronl the 
Band 2 receiver. 

g. The rtaYl,"9w band accept gate to the DH (item e, above) 
starts the PRI count. A second accept gate within 100 msec completes 
the st PRr count, gencl,"atesan inhibitarnplitude gate icr pulse ampli­
tude and a rho gate for rho meaSUl,"ements (l,"adialdirection) and accepts 
theta bits fl,"om the theta unit forincol,"poration into the pulse word 
generated at the completion of the second pulse. 

lfthe next three .pulses occU.l," at PRPs within 3.5 per 
cent of the fil,"st PRI,pulse words are genel,"ated at the conclusion of each 
pulse for a total of four pulse words. Ii the PRltsaTe not matched, then 
16 pulse words al,"e generated. Within 100 usee after the termination of 
the pulse word grou:p~ a time frequency wOl,"d is generated. However, the 
tilne frequency word geneTation may be delayed up to 3 :msec by the input 
time pulse to prevent incorrect readout of time dUl,"ing time - counter 
updating. 
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h. If there were no additional intercepts 
band step, the receivers will resurne scanning. 

1. Bands 3 and 5 operate the sarneas cribed a.bo·.(~, 
with the exception that since these bands lack the narrow bo_Y1d IF 
capability, an processing is accomplished in a wide-band rnodc. 

j. The Payload Control Unit has the capabilit-;- or 

the normal scanning process (full band scan) to select any 1:angc 
within the band in accordance with stored comrnands. 

Note: The narrow band IF capability is a design feature 
incorporated for maximum rejection of CW interference ir: those PF 
areas where CW is most likely to be intercepted. 

1. 1. 4,2.2 'II1'-.1ode. The purpose of the 'II mode of operation is to 
obtain predetected recordings of special signals. Recognition of e 

-'""; )~- r"'f 
..:-~ ~ ;.... 

signals is achieved by c.omparing the signal parameters recc:i-/ed ~. 

EOB operation with eight or less sets of signal charade cs sto:::'ed 
in the recognizer unit. The sets of signals are stored in v!ords in t::£.:: 
memory of the recognizer unit. 

Proper recognizer action requires the first viord to c02:~:ai;': 

the lowest frequency and the succeeding words tobe in ascend s 
frequency order. No twov/ords may contain the same frequenc.:y. 
Basically, the recognition process works in the following rnanne.1". "\V!';(:~r, 

band code com.parison indicates a rnatch and the receiYer scan :::-eaches 
a frequency that lies within the upper and lower limits of that 'Nord, the 
coverage bit selects either accept gates or threshold \-ideo pulses beluTc' 
further processing can begin. If no pulse width comparison is !-y;ade aIJ~ 
the receiver frequency moves out of the selected range, a neVi v;oyd I::; 
shifted out of the selected range and a new word is .shifted out of tlTe 

memory for cornparison. 

If the recognizer is in the accept gate mode, video 'J.ri. sti.:.~ 

be thresholded but also Iland l
! gated with the accept gates. thE: (~ 

and frequency comparators indicate a match and the emitter has a V..:1s(;; 
width that lies between the selected lower and upper limits, the reco c:' 

generates a temporary stop scan output. If the :tecognizer is in '11c ':id(:(j 

processing mode, a temporary wide-band hold is also generated. T'ur:ns 
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this tem.porary hold, the PRI circuitry makes its c1)mparison and either 
rnaintains the stop scan or allows the receiver to resurne scanni.ng, 
depending on 'Nhether a complete match was made. If a nlatch occurs, 
the recognizer generates a DSU available signal and goes into recording 
nlOde which depends upon the subword programlued for that particular 
emitter. The recognized signal will also be recorder digitally in 
accordance with the criteria for the particular EOB mode. 

There are two types of recording modes: 

Type 1. If a match occurs and the DSU is not available, the 
recognizer disregards the word match and Temoves the stop scan output. 
Hovvever, a DSTJ request signal is generated for 125 msec. If the DSU is 
available, one of three luodes is executed: 

Mode 1. DSU request and stop scan for 2.0 sec. 

Iviode 2. DSU request and stop scan for 4.0 sec. 

Mode 3. DSU request and stop scan for 8.0 sec. 

Type 2. If the DSU is not available, a DSU request signal is 
generated and the stop scan output is maintained for a maximum of 60 
seconds or until a DSU available signal is received. If the DSU available 
:lignal is received, one of three modes is executed. 

Mode 4. DSU request and stop scan for 4 sec. 

Mode 5. DSUre.quest and stop scan for 8 sec. 

Mode 6. DSUrequest and stop scan for 300 sec, 

Ii theDSU available signal is not received within the 60 sec. 
r-naximum stop scan output tiIYH~, the stop scan output is rem.ovedand the 
receiver reSumes scanning •. IftheI)SU is available, a signal is provided 
to tile interface which win c.ontain a predetected video signal having a 
sinusoidal wave form which preserves the pulse width and the intrapulse 
rnodulation. 

BYEMAN 
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The band width is 5 MHz at the 3 db point. The anlplitude 
response of the system consists of four linear steps as shown below: 

Receiver Input Power Pre-I) Output \~o1tage 

-55 to -43.5 dbm 160 to mv' p-p 

-65 to -53.5 dbm 160 to 600 mv p-p 

-75 to -63.5 dbm 160 to 600 my p-p 

-85 to -73.5 dbm IbO to 600 mv p-p 

The first pulse of an intercept will cause the recognizer to 
outpus a coarse amplitude signal to the Pre-D unit which results in the 
Pre-D unit adjusting automatically to one of the four response positions, 
where it remains while a given intercept is being p;:,'ocessed and recorded. 
The analog signal contains two reference tones: Tone of 6 MHz and 
Tone B of 46.875 kHz, which are for resolution of the emitter frequency 
characteristics. The analog signal a.lsocontains a tag pulse when the 
intercept occurs V'/ithin the zone of coverage. 

1. 2 REAPER. 

1. 2. 1 General. 

The Reaper payload (DiagralTI 2) is a frequency-scanning, elec­
tronic reconnais sance system that meaSUres the location, frequency, 
pulse width, pulse repetition interval, and pulse amplitude of electro­
magnetic emitters in the frequency spectrum between 1800 and 3300 11Hz. 

Continuous wave emitters can also be processed. payload 
digitizes eachparameterm:easurement .and outputs a digital word 
each confirmed intercept. This.outputis storedin the CSlJ in the payload 
vehicle. Special status words arein.serted regularly to identify the 
operating time period and yehicleattittrde. 

The Reaperpayload.produces digital data in dense signa] <;l'1',,,;iron-
ments by sortingpulsetraL:l:l,s acco:i'ding toemitt¢r location. digitaJ 
word contains parameter lrlCaSure:r:nents on four successive pulses from 
a single small groundareasal1~daspace window. This area varies with 
frequency andtargetlotatioh, irorna squp.t'e 17 miles On a toa 
square 12.5 miles ona side. 
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Simultaneously Vlith the processing of digital data, the 
matches measured emitter parameters against stored data 
sets). A data match will stop the system on the eruitter 
cause the payload to output a predetected IF signal and a 

BYEMAN 

digital word for recording on the DSU-JI wide-band analog tape recorder, 
Provision is also made to output this data while the payload is s 
and the DSl.T is in the steady state record mode. 

1. 2..2 Major Components. 

The Reaper payload is an integral system consisting 01 six ~ 

functional sections, These are: 

a. Antenna. 

b, RF assem1:?ly. 

c. IF assembly. 

d. Data handler. 

e. Corhmandinte;rf'ace assembly. 

f. Power suPpJy~ 

The fundamentalpayload.strtlctul."eis a flat 
panel approxima'tely.47 by.Bl1:nthes.The panel has an irregular 
to allow for vehic1eand Thresh,e;r·.p~yloadoiltline constrai11ts. The 
antennas and the various circuit1?oxesaredistributed on T1:<:' 
total depth of the payload ~tXllCtl):.re 1::3.16 inches. :is 234 1b5. 

r~ 2. 2~ 1 '.' A.-r;.tennas •. T\1Velvt;jGl.ntenrmsare used, 
(1800 to 2437.5 MHz) and sixi:gthehigh:band .. (c400 
antennas in each nestcornpris~.th~pha~earra:y. 
a •. spiral fed horn.des~gnedt().o1?tai!)·a·di,f¥erenGe •. pa'ttern fo.r 
ratio determination .• Thepha,s~a:I'ltennasa:re Circularly polarized aI'ld b<:lX£c 
a maximum gainof20 db. . ... . . .' . . 

1.2.2.2 
elements; 

'. ' , - " ',-' - ',- ,'.'-'-. ",7': : .,-, -/,.;, " _ 

~" .... :""·.·.c·.~,·,.~ .. ~~"",,",?.,,,,?~._ •. -.. c~",·",·",-~~~~·'·'·~',~:'~~Approved for Release: 2017/08/17 COS099764 
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a. RFbandpassFlters. 

b. RF checkout board (RrCo) •. 

c. RFcalibratoi.< 

co. • 

d. Sfripline miXer. 

o. Locaioscillator. 

The RF c;:tlibJ:'ator provides a cOYDbgenerat01.'Olltput at 
frequencies of 1800,. 100,2100 .. 2700,/3000, and 3300M:(Iz. Every 
256 seconds the calibratoris:gat(!(:Lon for 8 seconds.. Thegenerator 
is turned on for 4 msec at each .change frequency step. The signal is 
modulated to produce 1 uset pu1l'le<with SOOus~c:PRtCalibrator 
intercepts. processedbythepayldadwiUbe indicatedby.a code in1:he 
word. The noise figure of't:heRFfrontend is established by thernixer. 
The rnixersingle sidebanCl.noise figure is. 8 db maximum.; . 

The local oscill~t9rsare electronically-tuned, solid state 
rnicrowave YIC osciHators.Oneoscillator is requiredfor the low band 
and one for the.high!?anq,.···· Control.1sp~ovided.by a .D/A converter. The 
digital control count changes. 1 cou.ntfor each 2 .• 5 M:tIzfrequency step. 

1.2.2.3 
elernents: 

BYEMAN 

. .' 

IF Assenibly •. The. IFassembly contains the following 

a. Sixte.eriIF prei1mplHiers. 

b. Five phase. cha.nnels. 

c.Two log IF (A.1):j.plitude ) channels. 

, ,", . . 

d. SigllalIndicates(SI) generator. 

e. ReCl.l/Imagec6nfirm cire.uit •. 

. f. AIR fnhibitcircllit. 

g. Threshold circuit • 

.... T9PSECRET 
:tXClUD£D ~R.OM··AtjjOMAT!.C REGRADING 

bOIlOiRtcTrV[:1200\ 0 Oo-tS NOT A'PPLY 
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. - . . 

h. ·An.alog~to-digi.tal c9nverter~ 
i. Frequeuoycortfirm circuit. 

. . : 

j. .Pulse· width <c oniirrn circuit; . ".- . / ".' ..... '. 

k. Tag andtonegene~ator. 

Thecenterfrequency<oftheIF chann¢ls is 20 MHz. The 
frequency confirm bandwidtllis3MI-h~. The bandwidth of the phase 
channels is nominallybJ\1}iz. ThelogTF'bandVi1~dthisnominany 4. 5 
MHz. The. signal forthepr·l::detec~edol;ltputistak~TlJrpm the 
preamplifiers wher ethe'. haridVJidth-}s ndminall)i>10 MHz. 

"'" , 

1.2.2.4 Digital Af:lsemblY.'.I'hedigital assembly or data handler 
processes and encodes reci:)ivedsignalpCi.rameters, starustime, and 
attitude information. The aata handler also j:>xoyides buffer storage 
for the output wOJ:"dsandcb.tYf:rcoIsthefrequencyscancircu~ts. 

assembly. 
against the 

The recogniz ........ amajor.subasse.rnlHyof the digital 
It stores ~he eighf r.ec9gI,litionsetsa;n.d compares these 
encoded pa.xametersfiornthedatahandler when enabled. 

1. 2. 2. 5 Corrimand>Inter~itceAisembly. Thecdmmand interface is 
a relay assembly thafproyiq,8sisqla:t,io;JJ.for comrrlands.frOluthe vehicle. 

. >0. . •. . 

1. 2. 2. 6 Power Supply.Thep~Yloaduses two DC-to-DC converters 
operating from the vehicle baHe:t'Ybus.· The au:X:iliary supply iSi:ontinu­
ouslyon and supplies power to the.tirneaccumulator:, the L.O. oven 
heater, and certaintetem.et:r,y.~irC:u.j.ts.. The mains.upply is turned on 
onlyfor readin •. Th~:rtlairt'supp1y.clraw$TO; 5 90rnperesnominally. 
auxiliary supply dray.rs r .0. ~11:1pere/ . . 

1.2.3 Parameters. 

1.2 .• 3.1 Frequen<:;y. 

Frequency Step: 

, -~ , -

·U300to 3300· MHz, with marginal 
performance to i760 and 3340 i\.fH.z 

2.5 MHz 

BYEMAN ····I9P/SECRET 
CONTROL S'ISTtM DelUDED FROM: :,G,UTOMATIC' RE6-PAOING 

DOD'DIRE.CTlVE" 5'1-0(f10 DOES N(}1'APPlY . . 
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1.2.3.2 < 

1.2.3.3 

1.2.3.4 

24 usee 

1. 2. 3.5 

Resolution: 

BYEMAN 
(o·r-.lr;(.;o~- S~·SYE"" 
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1.2.3.6 Tilne. 

Encoding I{an~e: 

Resolution: 

1.2.3.7 Dynamic Range. 

Sensitivity: 

Range: 

1.2.3.8 Field-of ..,View. ' 

Maxirnum 

Minimum 

1.2.3.9 i'inalog OUtput .. 

BYE-l 

'8 days 

1/8':3ec. 

Adjlistableby c to ,():3 

dbm, -88dbm, or, -83dbm at aE 

elevation angle of23 degrees 

T . 
mUl 

Gross-Track In.,.Track 

246 n.m. 90.0 n.ln. 

173 n. m, r /' ... 
Q 0 ,::J I1. rT~. 

Linear to 600m~ peak-t9-peak. ' 

Automatic selection otone of Jour linear ranges. 

1.2.3.10 Recogniti():n Sets • 

Re solution; 

Frequency: . '5 MHz 

PW "'0. 2.5 usee " 

PRI 6.4 usee 

Am p li tu de: . T , '" ,T " 1- 5 db, 
,mIn rUln 

-f 10 

,andT.+ l5db mIn,,' 

Number of Sets: 8 

BYEMAN 
CONTROl SYST"Oo! 

DO"D :D1PtUI\'("'5200' ;C' Dtlr~ NOT loP"!" 
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.. ;'le!1l.ory.·,'·6~pp.(~ftY:;. 
Frequen0ii~~S~1~tiOri:";' . 

2.4 

Three 
bination. In, ~ofnla"16£.e~ati~!l"CSIJtN();'Jjsass{gned to the' Thresney; 
P L, CS UN o. 2to'the Ihfd P~J;i:?L,a.fic1CSUN0.i3 >t9 the sto red status . 
·telemetry~ '"Thecapability:{;xist~,/~i;v~eV'er/'toswit<:hdata' s0tlrces •. 
S'!litching"betwe~nunitt:;}.vllentl,ec~ssa;?y;is'acc6rnplished by cornIT1and a:s 
readin,'andreadbu.toftJ:H~;~n~ts~,,/rh~,two,.DSUlsarenotassigned, to any 
particularpayloa4'\'Ihicllper:mit9atrade-,ofiibetw,eenthemissicmlife 

.: an d the shorter "tape~:s~e~Clrd{;r';(I)SV)life."J3ysh<l~ing a DSUbet\Veen two 
payloads "o.n;·eithera'prh5:6ty()r,a;{ir~t-c;6m.efifst-serye;,basis" the, total',.'" '. 
life of the two un1t~canbeexte:b.dedtoc6nfoi-iriwit1.1. the, estimated IT1is sion. 
life.Analogda.t~~i11bi~tr;i#§~itted't3gr6ttndtr{cking .stati()~~iaihe 

.. Wide -BandDataL{nk(V713D:L}T.l:'.ansmitte:r~nd t1}e i digital . data,. ·'.CSUinputs, 
and vehicletelCnietr,ydatCl,wi;lQem\fltipleX,ec1'hl,th-e 'hase bahqassembly: 
unit al1d. t!"al1smittedto ,gTou:nClst~ti0l1sviathe.Sp(lce~GroundLirik. System· 
t ransrni tter. " Diai5!~ms~~~d4depictthe fl()wofd~gitdlan ~ana,16gdata 

··fromreadout at thetra.(;kl.ngs'tatipns,throu,ghin:ter,mecliate.and fihal . 



/ 
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1 •. 2.,5 Fl<equency ScaonCb.at:ctcte,:risticB~ 
, '. - . . . ~'" . .' ~-, -', / : 

The Reaper payload.process~s intercepts in the band froml7i.O 
to 3340 MHz. The payl()ad~.however, i 7 sPGcifiedto beac.cu.rate or: 
between 1800 ancl 3300'MHz.j ~The'~aYloaduses .scanb}ng 
heterodyne r e c ei.ve rto.cove;r!thec(nnplet~bi:l.ndin.~ 
Scan time increases witb.t:llenuIilbe:r~ofintercepts. steps 
frequency in 2.5 MHz steps, stoppiD'g atea.chstep for 6,14 11,sec - :\'il) 

msec are allowed for settli,rigtime~Jf a ",ignalis 
time is extendedto 22 .. ms,ec •. j~naltel·na.ted\vell 
the basic dwelltill:1e. is2Z;Smsecahdthe'exn:,nded 
The band is split at 244oMJ-I~. 'Sep~J:ate<OLntennas 
oscillators are used inthetwosuhibands. Both 
.a r ep ro c e sse diTL ri 0 rma.1s¢a.r}~ f:'J:e~Fe119ysek ~dl 
to s Carl s egmerits' ofth(~baiid.Oil1YXreaLsignalsare 
partial scan mode. 

1. 2. 6 Direction-.Finding TeChniques 
.. -: ;~., /~>,' " :. /"..' , -

Emitte rloca tiol1i s~Jeterrriilledbymeasurillg 
of the received signal illa~i~terferometera:t"ray offh-eantennas. 
Simultaneous phase rneasureTDent$;aremadeinorthog9~'lal 
each r e eei ve d pulse. .... B()th£::9ar se<llidfinephaS~m~asuJ:ement5 
The combination of coarsea!1dfinephase,'"permits 
resolved. 

On the ground,th<:!tr~Ilsmitted phaser~a(llngs ....... . 
the direction cosines o£theline-of· .. sight.toe.ach.eI?1it.tef. F 
direction cosines and ephernerisclata, the precise geographi.:a 
of each emitter can be cotTlpuled. . . 

'. '. 

Is 
(1 

The .. Reaper payl(J~d.!i s.c:a pahi~ . 9flocatingemj.tfefs., . 
to the bore sight of the ·antepnCl.:heslr \Vithinaj.5.D .• m.J~adius. \"1 

probability of 95percent~. This accuracy isobtctined [or target loz'ationb 
out to an elevation angleof32.degfrom antennaboresiglit.· yca 

signals with a sigpahto-noiseratioless.than 20 .. (pA: 
quoted accuracyis.obtaiIledbyavef~ginga·minin:l1,lIn of two 
words (8 pulses). Forsignalstrengths greater than -82· dbrn, this 
accuracy can be obtaine4.with a sihgle pulse measurerr~ent. 

. . />: ..... . 

BYEMAN jOP$~ICR£l··· . 
,t\'f"j-:;,)'rn" S'Q"OM"AIH'{)'t.f1o"J1C· HeR'''Do'it; 
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Vehicle aJignexnent; attitu.de errors and. knowledge of the 
ephemeris will add to t.he pay16adeirorand increase the ovel~all 
system error to about 10n.m. 

1. 2. 7 Field-of..,View (FOV). 

The half-power .bearrrw.idthofthephase chamidantcimasis 
typically 40 to 5'0 degref:')s,bllt coniirmedinterceptsar8 normally 
generated only fortargetsvvithin the phase field-'6f"Yie~.'thephase 
field-of..,.view is generated by a logic function that.rejectsaUpulses 
that do not meet the fOll()wing unambiguous phase criteria: 

. . . 

. . 

... 450 Cross,:. Track Pha§e (X) 1- 4S0degrees 

-180 In..,TraC::k.Phase (Y) .;/. 180 degrees 

The size of the. pxoj',ected FOV varies withfrequency. the 
smallest size occurri!lgatt~ehtghestJrequencTineach band.. The 
dimensions ar e:minimuThob.5.x:173 n~rri • ..,maximum 90,6 x 246 
n. m. A coarse arnplitude ratlbfiel<:l':'6f:-yiew (AIR cir.ele) is also 
geirerated. The AIR circle is always greater tha.:i1thephas'e field-of­
view. The AI Rcircle eliminates pbke..:through ftornhorizon emitters. 

1. 2.8 Intercept Confirm Lqg.il::: 

.. " . ," 

An intercept is cbnfirrned.whenthe payload receives two valid 
pulses from the Same space Whldowona single frequency dwell. A 
valid pulse meets the followingcl'lteria: 

BYEMAN 

a. Signalstxeilgthgreate.r than the digital threshold 
(1' .. ·).T .. is normally setfora. signal of -93 mIn mIn· . 
dbmatan elevati6nangle of 23 degrees. It is 
adjustable to -:88dbrri and to -83 dbm by commr3.nd. 

b. Pulse width greater than 0.4 msec. 

c. Frequency centered in the IF pa.ssband with:t 1.5 
MHz. 

d. Real or image. 

e. Within AI R circle. 

TOP' SECRET 
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f. Within phase field-of-view. 

g. Signal strength less than T (T..f. 40 db). 
max mln 

1.2.9 Space Window Logic. 

The phase readings of each pulse received during a single dViell 
period are cOlTIpared against previous pulse s received on that dwell. 
Pulses determined to be from the same space window are formatted 
into a single intercept word. Four pulses constitute an inte rcept. 
Additional pulses from the same space window are rejected. Up to 64 
different space windows can be established for a single dwell period. 
All space windows are re set at the end of the dwell. 

Processing of different emitters proceeds in parallel during 
the dwell period. A digital processing time of approximately 50 usee 
is needed for each confirmed pulse. About 5 to 10 usec is needed to 
reject pulses that do not meet confirm criteria. The size of the space 
window is 67.5 electrical degrees in the X and Y directions. Ea ch space 
window is centered on the phase of the first pulse frOlTI each Clllitter. 

1.2.10 CW Operation. 

A signal with a duration greater than 24 usec is identified by 
the payload as CWo If the signal is confirmed, the payload outputs an 
intercept word with maximum pulse width and minimum PRI readings. 
Other signals present during the same dwell period must exceed the 
amplitude of the C W signal by 15 db to be processed. Intercept words 
generated on signals superimposed on the CW will have a !lCW-Bit" 
indication. No such indication is given the CW signal itself. 

1.2.11 Signal Recognizer Operation. 

The Reaper payload can store selected parameters on eight 
different emitters. The stored parameters can be changed by sending 
a new memory load in real-time, using the vehicle binary-digital com­
mand mode. Emitters to be recognized can be selected by command. 
Up to four emitter sets can be compared at a given frequency step, that 
is, the stored frequency parameters of four sets can overlap without 
affecting normal operation. 

BYEMAN TOP SEeRET 
PAG' 23 CON1ROlSYSHM EXCLUD£D FRDM AUTOMATIC REGRAD!NG 
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Each set contains indicating field-of-view or horizon-to-horizon 
recognition. Field-of-view operation requires the signal to Ineet all 
normal data handler confir111 criteria. liorizon operation does Lot 
require a phase FOV or AIR circle confirrn. 

The recognizer executes one of six output modes when a para-
1 ncter nlatch is obtained. Each mode has a different waitl record tirne 
combination as set forth in paragraph 1.2.3. 11. 

10 2.12 /\:nalog Output. 

The payload outputs a predetected analog sig1:al supple1nented 
with a digital rnarker word upon recognition. The 110lninal frequency 
is 3 .\1Hz. The bandwidth of the output is 0.5 to 5.5 l\lHz. A tag pulse 
lollowing the 3ignal pulse i~1dicates that the target is within the AIR 
circle. Reference tones at 6 MHz and 46.875 kFlz are provided to 
assist in data evaluation. The transfer characteristic of the predetected 
output is linear up to a lTIaxhnutn output voltage of 600 rnv peak-to-pea}.,. 
One of four dynalnic ranges is detected by the recognize:r, by measuring 
the amplitude of the first recognized pulse. 

BYEMAN 
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