EXCLUDED FROM aurBManY

BEGRADING DO iR $260 10
GOES NOT AFPLY

NATIONAL RECONNAISSANCE OFFICE
SATELLITE OPERATIONS CENTER

DESCRIPTION OF
SIGINT MISSIONS
71332-7333

WARNING

This document contams information affecting the national security of the United
States within the meaning of the espionage laws U, S. Code Title 18, Sections 793
and 794, The law probibds its fransmission or the revelation of its contents in any
manner to an unauthorized person, as well as its use i any matter prajudicial to the
safety or interest of the United States or for the benehit of any foreign government
to the detriment of the Undted States, H is to be seer only by personnel especially
indoctringted and authonzed to receive nformation i thedesignated control channels.
itz secunty must be mantamed in accordance with regulations pertaimng to the desig- .
nated controls. .

N

.  Approved for Release: 2020/12/08 CO513133 ‘

ST rhs5ien
OB Ty

prepared for sigint overhead reconnaissance subcommittee

CONTROL NO.___TCS-37564-70

GREDP 1

EXCLUDED FROM AUYOMATIC
FRORADING AND DECLASSIFICATION T

Approved for Release: 2020/12/08 C05131533

copy No._ 1 oF

P
€




Approved for Release: 2020/12/08 C05131533

TOP-SEGREL TALENT-KEYHOL

CONTROL S0 5TEM

SIGINT Missions 7332/7333 Mission Description

1, GENERAL INFORMATION

SIGINT Missions 7332/7333 are a dual payload intercept system
which performs general search (GS) and electronic order of battle (EOB)

for pulsed radars and | operating in the (b)(1)
4 to 8 GHz (7332 - C-Band) and the 8 to 12 GHz (7333 -~ X-Band) frequency (b)(3)
ranges (Figure 1.1), The radar parameters measured are frequency,

power, and PRF; thc# \measured are frequency

and power, Both types of signals are geopositioned.

The radio frequency of pulsed emitters is measured on a pulse-by-
pulse basis, permitting the detection and measurement cf frequency-jumping
emitters, The system will also measure the several frequencies of emitters
operating at multiple frequencies, even though these frequencies are pulsed
simultaneously. Up to three different frequencies can be measured on two
successive pulses,

This description discusses the following:

a. Antenna Subsystem

b, Receiver Subgystem

¢. Frequency Measurement Subsystem

e. Data Storage and Transmission Subsystem

f.  Ancillary Equipment

2. ANTENNA SUBSYSTEM

The receiving antennas for each receiver subsystemn counsist of a
pencil-beam direction~finding (DF) antenna and two broadbeam, omni-
directional inhibit antennas (see Figure 2,1), The signals from the inhibit
anreninas inhibit the sidelobe responses of the pencil-beam antenna in the
DF receiver channel. The C-Band pencil-beam antenna has a sum pattern
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Fig. 2.1 Antenna Subsystem
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and a difference pattern with an output for each, The sum pattern is con-
nected to the DF channel, and the difference pattern can be selected in lieu
of the forward omuipattern to provide the above inhibit action., This
beam~-sharpening techrnique has beén included to determine its effects on
reducing direction finding errors due to centroiding. Also, this technique
will aid in more accurately determining the position of rapidly scanning
emitters. The primary mode of operation for C-Band will be to use both

omniantennas for inhibit purposes,

2. l S:"Ba.nd

2,1,1 DF Antenna, The pencil-beam DF antenna is a 3-foot unfurlable
paraboloid having flex ribs, The antenna has a sum pattern and a difference

pattern output. Characteristics of this antenna arve as follows:

a, Frequency Range 4to 8 GHz

b, Gain (Matched Polarization)

4 GHz 24,5 db
6 GHz 26,5 db
8 GHz 29,5 db
c. Beamwidth 30 to 6°
d. Type of Feed Conical Spiral
e. Transmisgion Line RG-142/U
f. Boresight Axis Location Along the -Z axis with a

depression angle of 559
(Angle from -Y axis).

2.1.2 Inhibit Antennas, The two inhibit antennas are boom-mounted conical
spirals located 180 degrees apart on the spacecraft and co-linar with the
pencil-beam antenna boresight axis. Antenna characteristics are as follows:

a. Beam Partern Each antenna provides
hemispheric coverage;
combined antennas provide
omnidirectional coverage.
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b, Polarization Circular

¢, Transmission Line RG-142/U
An RF switch permits selection of either the difference pattern of the
pencil-beam antenna or the forward omnlantenna pattern to be combined
with the aft omnipattern for inhibiting of the sidelobe responses of the
pencil~beam antenna,

2 * 2 X “Ban‘d

2.2.1 DF Antenna, The X-Band DF antenna is an 18~inch, solid magnesium
paraboloid, Characteristics of this antenna are as follows:

a, Frequency Range 8to 12 CHz

b, Gain (Matched Polarization)

8 GHz 29.0db

10 GHz 31.0db

12 GHz 32,04db

¢. Beamwidth 49 to 6°
d. Type of Feed Waveguide with circular

polarizing section
e. Transmission Line Rigid Waveguide

f. Boresight Axis Location Along the +7Z axis with
a depression angle of 55°
(Angle from ~Y axis).

2.2,2 Inhibit Antennas, The two inhibit antennas are boom-mounted, rigid
waveguides located 180 degrees apart (around the +Y —Y axis) onthe space-
craft and co~-linear with the pencil-beam antenna boresight axis. Antenna
characteristics are as follows:

4. Beam Pattern Hach antenna provides
hemispheric coverage;
combined antennas provide
omnidirectional coverage,
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b. Polarization Circular
¢. Transmission Line RG-142/0
3. RECEIVER SUBSYSTEMS

Each receiver subsystemn consists of three crystal-video receivers
having RF amplifiers, crystal detectors, log-video amplifiers, pulse
stretchers, and radio frequency and‘ ircuits, (b)(1)
Table 3-1 provides a summary of receiver parameters, Figure 3.1 shows (b)(3)
the geopositioning accuracy of the receivers as a function of distance from
nadir and antenna beamwidth, (Because of the electronic beam shaping
techniques used, the effective beamwidth for C~Band was 3 degrees and for
X-Band 2 degrees,) Both the C- and X-Band receivers are similar and only
.one will be described.

The signal received by the pencil-bearn DF antenna is applied via
a 30-db coupler to a tunnel-diode amplifier (FDA) through a 4~ to 8-GHz
bandpass filter in the C-Band receiver and an 8~ to 12-GHz bandpass filter
in the X~Band receiver, The TDA consists 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 to a tunnel-diode detector
and a postdetection amplifier having a bandwidth of 2,3 Y0.2 MHz, The
output of the postdetection amplifier is summed with the outputs of the omni-
directional inhibit receivers and 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 and| circuits. (b)(1)

Signals received by the two inhibit antennas are coupled into two
omnichannel receivers that are identical to the DF chamnel receiver, The
outputs from the two omnichannels are summed and coupled to a summing
network for the DF channel and to a log-video amplifier for the omnivideo
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 ornnidirectional in coverage.

The DF channel has two sensitivity modes: a high~gain (-73 dbm)
mode and a normal-gain (~-65 dbm) mode. The 8-db insertion loss required
for the normal-gain mode is achieved by changing the bias on the TDA's in
the DF channel by a relay closure initiated by external commands, The
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TABLE 3-1

RECEIVER SUBSYSTEM PARAMETERS

PARAMETER C-BAND X-BAND
Frequency Range 4-8 GHz 8-12 GHz
Sensitivity
DF Channel R
High-Gain Mode ~73 dbm _ 3db ~73 dbm f 3 db
Normal-Gain Mode -65 dbm ! 3db -65 dbm ¥ 3 db
Omnichannels .
DF Inhibit Function -75 dbm - 3 db -75 dbm ¥ 3 db
Omnivideo Output -75 dbm ¥ 3db -75 dbm ¥ 3 db
Dynamic Range 35 db 35 db
DF Frequency Measurement
With Temperature Calibration 130 MHz +30 MHz
Without Temperature Calibration $34 MHz 141 MHz
(b)(1)
(b)(3)
Geopositioning Accuracy 25 n.m. 25 n.mo,
(b)(1)
(b)(3)
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8«b insertion Toss provides an inhibit margin between the response of the
DF and omniantennas required for keeping poke-through to a mindmum, The
summed outputs from the omnichannels are amplified in a log-video amplifier
and applied to a pulse stretcher having a time constant of approximately 40
usec. The amplitude of the flat-top pulse stretcher is dependent upon the
amplitude of the leading edge of the incoming pulse, Il 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 will
assume the amplitude of the second pulse for 40 usec, Both receiver systems
use the same time constant for the omnipulse stretcher,

The ommnivideo output 18 recorded directly on a VCO for widehand or
narrowband ommi. The 1000-MHz narrowband omni is derived by gating
through only omnipulses that are present simultancously in the omnicharnnel
and in a selectable 1000-MUz coarse~frequency IF channel, A gating pulse is
derived by detecting the IF output and applying it to an omnigare for each of
C-Band and X~Band omni-outputs,

The DI pulse stretchers of both receiver systems operate in the same
manner as the omnipulse stretcher,

4, FREQUENCY MEASUREMENT SUBSYSTEM (Figure 4,1)

The frequency measurement subsystem is common for each receiver
gubsystem with the exception of the {requency range covered. Tt can measure
the frequency of a received pulse over the entire RF band during each spin of
the vehicle with an accuracy of f&i} Mtz (ternperature compensated), A DF
video signal having an 5/N ratio of 15 db or greater is required to activate the
frequency measurement subsystem encoder, The measurement subsystem
consists of 8 superheterodyne receivers, 4 coarse-~frequency filters, and 36
fine~froquency filters, fine-frequency shift registers, {requency encoder and
associated control logic, and local oscillator controls,

RI energy from the DF channels is coupled through 10-db directional
couplers to two 3-db hybrids, and from there to four 3-port circulators ang
eight interdigital Hlters, each having a bandwidth of 1.0 GHz, The outputs
of the eight filters are separately applied to single-ended mixers and converted
toan IF of 2,0¢0 3,0 GHz,

o conrvewe T8 - 37564 -70
ENT"KEYHDLE m LR aF [S34553

Bt ¥ e AetamA e Wi LWALS N PRt 9 ar 7 FAGE Y
} St e on e degd

Approved for Release: 2020/12/08 C05131533



*Apdde 30U 890D O] ONEE PATIOOIIC GO HILSAS 1081K03

101007

ang

Approved for Release: 2020/12/08 C05131533

=4 ; y
= } ‘
o]
s
i
”
g g
R £
4= TO 5-CGHe e 1 TRG DF Pw
panpRass bed o000 ¢
FILTER | I T -
AMPUIFIER ) =™
% 5+ TO 6-GHz Lo a4 2 TO 3 CHz P =
CIRCULATOR BANDPASS b . y -
> 6 r PILTER HISER " - CHANNEL =]
¥ 4TOAGH, | 308 i . 1 FINE |
fiaaa 1] T WYBRID T i COMBINER AMPLIFIER FREG £
CIRCULATOR BANDPASS L&’Ean FHIER £
FILTER TF - BANK § f—
= _1 AMPLIFIER 2 -
P v —— — 7TO 3 GHz o
i Lo SANDPASS R DR
= FILTER 250- KBS PCM
=, R Y -
E 10 RMMING
o 8 TO 9-GHz AMPLIFIER 2
et panppass o 108 Lol TAPE RECORDER
o FILTER KER ied ¥ Ll DATA | TRACK 3
) AMPLIFIEHR 3 = HABDLER |
=D 9- TO 10-GHx 2T0 3 GHz -
. CIRCULATOR BARDFASS ol O 8 cmmuu- L
& jsror20H:| 5DB ™ FILTER e w 1P FINE- ]
% je ] HYBRID PR —— comMamer| ™ aMpLIFIER FREQ
~ N GHx FILTER 1
2 CIRCULATOR BANDPASS o MO T BANK 2
HIXE -
o FILTER iF o
) AMPLIFIER 4 -
2
g mped Ju-morend |, 2T0 3 G i
&4 BANDPARE ™ HIXE
q_‘g FILTER
& x gLEcTROMIC] | L0G- viDEO DIODE 10-Miiy HIXER S
= . .
Z AMPLIFIER ] SWITCH 1% AMPLIFIER ] DETECTOR gwﬂ?‘gléﬁf{*: BOLATOR [us smxﬁx&'c COARSE 2
i : O A
f T Msidioin COABSE 3
{ 1 THRESHOLD & COARSE 4
; LOGIC CIROUITS ADAPTIVE :
| FOR ELECTRONIC THREBHGLD ; ;
! 15-kH2 A SWITCH COMMAND oF P
[} Low-pass g CONTROL %
Sl rTER oMt j‘ i L I g
e o “r VIDEG
sone [RANTGER] VRO DF VOLTAGE~
Be "{ SARKER GEN] ?&”ﬁ”ﬁﬁ”
200-KHE CONSTANT

it afing
wawens Loy

Jo

sallng
Qﬁzﬁi}:}

BANDWIDTH

P TO SUMMING

VL

AMPLIFVIER 1.

TAPE RECORDER
TRACK 1

Fig. 4.1 Frequency Measurement Subsystem

Approved for Release: 2020/12/08 C05131533

YIRS YORINDD

A INTTY] v o

!
i

B
20




Approved for Release: 2020/12/08 C05131533

TOPSECREF— TALENT-KEYH(

CRNERGL 544 0F

The 1F outputs of the C-Band receiver are combined wirh the 1F
catputs of the X-Band receiver in four 3-db hybrids and amplified in four 2, 0~
to 3.0-GHz IF amplifiers. Each of the the four IF amplifiers has two outputs,
one of which is applied to the coarse-frequency measurement circuit and the
other to the fine-frequency measurement circuit. The coarse-frequency
measurement circuit contains a diode detector and threshold circuit for each
of the four coarse~channel outputs, The outputs from these channels are
stored in a 4-bit shift register, Fine-frequency IF outputs are applied to two
18-channel, fine-frequency filter banks, Each channel filter ho: a bandwidth
of approximately 55 MHz.

Table 4-1 shows the center frequency of each filter and the local
oscillator frequency assignments.

The outputs of the 18 fine-frequency filters are amplified and applied
to threshold and comparison circuits in the frequency comparator, A processed
signal in the frequency channel is recorded as a binary 1 in an 18-position
shift register. To reduce the possibility of a strong signal recording a binary
1 through two adjacent filters, the output of a given filter is compared separately
with its adjacent filters. If the output amplitude of the center filter exceeds that
of the adjacent filters, a binary 1 is recorded in the proper shift register position,

The 18 filters associated with odd-numbered coarse-frequency channels
are designated 1 thru 18, and the 18 filters associated with the even-numbered
coarse-frequency channels are designated 19 thru 36, In the case of X-Band,
chamels 18 and 19 are adjacent, and the above technique epplies to these rwo
channels as though the two banks were one continuous 36-channel bank, There
is a guard band filter below channel 1 and also above channel 36 to enable this
comparison, Inthe case of C-Band channels 1 and 36 are adjacent because of
the different technique of oscillator/signal mixing which places channel 1 at the
high end of the IF bandwidth and channel 36 at the low end. Adjacent channel
comparison takes place in this instance with channel 1 and 2 and 36 and with
channel 36 and 1 and 35, Again, a guard band exists at an imaginary number
above channel 18 and helow channel 19,

The data stored in the coarse- and fine-frequency registers are converted
into a PCM bipolar code by the frequency encoder. The encoder is activated by
an AND circuit when the following conditicns are met:

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

b, A signal is presenr in one of the fine-frequency filter shift
registers and coarse-frequency filter shift register,
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TABLE 4~1

FILTER FREQUENCIES AND LOCAL OSCILLATOR
FREGQUENCY ASSIGNMENTS

Channel Frequency Channel Frequency
(Mz) (MHz)
1 2027, 4 10 2527.8
2 2083.0 11 2583.4
3 2138.6 12 2639.0
4 2194, 2 13 2694, 6
3 2249,8 14 2750. 2
6 2305, 4 15 2805,8
7 2361.0 16 2861.4
8 2416,6 17 2917.0
9 2472,2 18 2972.6
Frequency Band No. Local Oscillator IF Frequency
and Range (GHz) Frequency {GHz) Range (GHz)
T-1 4-5 7 3-2%
T-2 5-6** 8 3-2%
T-3 6%%-7 9 3-2%
T-4 7-8 10 3-2%
5-1  8-9 6 2-3
§=2  9-10%** 7 2-3
S-3  10%**-11 8 2=3
S5-4  11-12 9 2-3

* IF frequency range for bands T-1 thruT~4 are reversed due to LO
frequency being above the received signal.
** (C-Band receiver test signal generator frequency.
whE ¥ -Band receiver test signal generator frequency.,
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¢, WNo singnal is presently being processed in the data
handler,

The clock frequency of the fine~frequency shift register is 4 MHz,
Figure 4.2 shows the PMC data format for the frequency measurement system
and the pulsewidth measurement system. The data is 25C kbps, bit length is
4 usec, and the total word length is 20 bits (80 usec)., The first two bits are
word sync, the next eight bits are frequency information followed by the

multifle freiuency flag and ambiguity indicator bits, The next five bits are

nd the lest three bits are end-of-word sync, The data bit (b)(1)
assignments are as follows: (b)(3)
a. Bits 3, 4 Coarse frequency
b, Bits 5, 6, 7, 8, 9 Fine frequency
¢, Bit 10 Payload band indicator
d, Bit 11 Multiple frequency flag
e, Bit 12 Ambiguity indicator
f. Bits 13, 14, 15, 16, 17 (b)(1)
(b)(3)

At times, several of the fine-frequency filter outputs will record more
than one binary bit in the shift register, denoting that several frequencies have
been received., When this happens, the shift register is interrogated as follows.
Assume that the system has intercepted an emitter having six multiple radio
frequencies spaced between 8,0 and 10,0 GHz, The values of the six frequencies
are denoted by binary 1's in the 2nd, 9th, 15th, 17th, 25th, and 31st positions of
the 36-position fine-frequency shift register., The fine-frequency shift register
is either interrogated starting with its 1st or 36th position and alternates on
successive pulses,

After receipt of the first pulse, the shift register is sampled in the
direction from position 1 to position 36, When the binary 1 is detected in
position 2, the sampling process stops, and a frequency woud is written for
position 2 with the corresponding coarse channel which has been indicated in the
coarse-frequency shift register. After the PCM word has been generated, sam-
pling of the fine~frequency shift register continues, Upon detection of a binary
1 in position 9, gnother PCM word is generated, This process continues until
three PCM words have been generated, At this time, the data handler is cleared
and ready to accept the next pulse, Upon receipt of the next pulse, the fine-
frequency shift register will be sarmpled starting from the 36th position, and
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PCM words will be generated for positions 31, 25, and 17 in that order, PCM
wouds for channels 2, 9, and 15 will be generated on the next pulse received,
etc. The second and third word of any group of three words from a single
pulse as indicated above will record a binary 1 state in bit 11 of the PCM word,
This indicates a multiple frequency,

ERCUUDED FROM AUTOMADIE REGREDING RAGE 15 B 22 PRAGES
DOD DRECHYE 5200 V0 UOL SOT RePLY
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o, DATA STORAGE AND TRANSMISSION SYSTEM

Two channels of data storage are provided by a dual~channel, I-MHz
rape recorder. Two additional recorders are provided as backup units. Any
two of the three recorders can be programmed for a consecutive readin
capability that is twice the normal readin period. Two 8-Band FM transmitters
are used to relay the data to the ground tracking stations, The data formats
during tape recorvder readin and before~and~after tape recorder readout are
shown in Figure 6.1.

6.1 C-Band Data Readin

Tape recorder track no, 1 reccrds the following data from summing
amplifier no. 1 (Figure 1.1}

(Maximum readin time is 11 minutes,)

a. Payload commutator Channel 12

b, TRG time code Channel 13

c. FEarth sensor or sun sensor Channel 14

d. CW Video~-common to 15-KHz BW VCO at 200 KHz
C~ and X~Band center frequency

e, Omnivideo 20-KHz BW VCO at 320 KHz

center frequency

Tape recorder track no. 2 records the following data from summing
amplifier no, 2

conmoine TCS=37564-70
NT-KEYHOLE TOP SEERET-

CRCEL R ErCaut FROM RUTOMALE REGREDING PAGE 16 oF 22
BED PIRETIE SO0 1 DOES N APPLY

PAGES
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CONTROL SYSTER
INCH 13 VD BLOOMM
— /- DXCH 13 VOO X8 LI
AKCH A VOO XI EARTH SENSOR
it 1H VOO g (MM e HMNE
/— VIDEG VIDEQ

M, o, A M

h oo

PREQUENCY (kHn)

LINK 2
g pE R DR
20-kHE VIDEC VIDED
REFERENCE 600 680 o 2220

TONE
2X 750 KBS POM 5 DB
COMMON FREQ/PW t
WORD i
o

FREQUENCY (k¥iz)

 — THho

DURING TAPE BECORDER READOUT

CH 12 VOO PL COMM

OH 13 VOO TRG

CH 18 VOO SA CUR/LOAD CUR

CH 16 VOO EARTH SENSOR

CH 17 VOO S8OLAR ASPECT SENBOR

cx 18 VOO SPACECRAFT STATUS LMK
100-kHz2 2 500-kHz 1-MHg
REFERENCE | REFERENCE REFERENCE REFERENCE
TONE TONE TONE TONE

250 500 7& T

FPREQUENCY (Hz)

NOTE: TONES ARE SWITCHED IN
SEQUENTIALLY FOR 4 88C
FOR EACH TONE

SR
106<kHe oo-kHe 500-kHz 1~MHy
REFERENCE REFERENCE REFERENCE REFERENCE
TENE TORE TONE TORE
| oy
i

1600
FREQUERCY (kHy)

HEFORE ARD AFTER TAPE RECORSB& READOUT

Fig. 6.1 Readout Data Format

COPY s, of

- . ‘ pcga 18 '2'2' 203;&}

i TOPSEeRel_ T cger

HANDLE VIA T LENT KEY 36*1 Excluded from automatic regrading Control N, TCS ""’5647:
CONTROL SYSTEM o DOD Directive 5200, 10 does not apply.
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a. DF channel frequencyzneaﬁummem POM word
at a 250-kbps rate common to C- and X-Bands

b, 250-KHz reference tone
¢.  DF video (20-KHz BW VCO at 320-KHz center frequency).

6,2 X-Band Data Readin

Tape recorder track no. 1, in addition to the above C-Band information,
¢ ontains omnivideo data (20-KHz BW VCO at 440-KHz center frequency) for
X-Band., Tape recorder track no, 2 containg, in addition to the above informa-
tion for C-Band, DF video data (20-KHz BW VCO at 440~KHz center frequency)
for X~Band.

6.3 Tape Recorder Readout

Data from the tape recorder are read out attwice the readin speed,
During the readout period, the vehicle 90~point status commutator is summed
with the tape recorder track no. 1 output,

6.4 Tape Recorder Before-and-After Readout

Four reference tones are sequentially switched vnto each data link for
a period of four seconds each before-and-after tape recorder readout, and
this s repeated for an entire before-and-after readout period, Link 1 also
contains the following IRIG channels:

a. Channel 12 (Pavload commurator)
b, Channel 13 {TRG time code)

¢, Channel 15 Solar array current)
d, Channel 16 (Earth sensor)

¢, Channpel 17 Solar aspect sensor)
f. Channel 18 {vehicle status)

SMaximum readout time is 5,5 minutes,

TCS-37364-7"

LENT KEYHOLE TOPSEGREL_ o
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7. ANCILLIARY EQUIPMENT

7,1 Pavload Status Commutator

A single 45-point RZ format commutator provides status data for both

the C~ and X~Band payloads on an IRIG channel 12 VCO, Figure 7.1 illustrates
the format for this commutator,

7.2 Time Reference Generator

The time reference generator (RG) for both receivers is installed in
the C-Band receiver subsystem. It is a 24-hour clock that provides a time
word at the rate of one word per second, A 250-KHz signal from the TRG is
applied to the frequency measurement subsystem for processing frequency data,
This signal is passed through an astable oscillator which will continue at a
slightly lower rate if the 250-KHz input signal is removed, providing a backup
reference tone and PCM clock in the event that the TRG fails,

A 250-Hz signal is modulated by the AN/GSQ~33A time code word format
and applied to a chamnel 13 VCO through a bandpass filter. Four reference tones
(100 KHz, 250 KHz, 300 KHz, and 1 MHz) are supplied to a sequencer which steps

through the tones at 4-second intervals for the tape recorder before-and-after
readout mode,

7.3 Power Supplies

Redundant power supplies are incorporated within the payload. In case of
failure with the preregulator ox one of the six output regulators, a redundant
regulator can be switched in, Switching logic circuitry for all regulators is

negated when readin power is applied to the payload to prevent damage to the
power supplies due to relay switching,

7.4 Payload Calibrator

A test sigunal derived from a 1000-pps, 2-usec :kgenemtor (T'SG)
is coupled into each receiver channel to determine the proper functioning of all

receiver channels and data measuring systems. The 1000-pps signal is coupled
directly into the DF channel and is counted down by four before being coupled into
one of the omnichannels. The test signal is applied to the receiver subgystem
for 400 msec of every minute during tape recorxder readin, It appears in each
band every other minute and alternates between the two bands. The TSG fre-
quency for each band is as follows:

a, C-Band 6,00 GHz
b, X-Band 10,0 GHz
o aLE v CONIROL BO TCS‘37564“70
LENT-KEYHOLE FOP-SECRET— . e
SONIRGL SYSTEM EXCLOUED  FROM AUTOMATID BEGHADING PAGE 20 ‘&4

TF FRG S
TOL MRELTIVE S200 14 DOES ROT PPy

Mgl e s
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Fig. 7.1 Telemetry/Data Link Configuration
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The rf test signal is followed by three video calibration pulses of
100-usec duration each and 100-usec separation., The amplitudes are art the
following percentages of full dynamic range: 33, 66, and 100 percent
(saturation). The video calibration signals are injected into the low-pass
filters that follow the DF and omnivideo pulse stretchers., These signals
provide a reference to processing personnel for setting thresholds for auto-
matic ground processing and to data analysts for determining where in the
dynamic range these thresholds were set,

CORTRGL M ! S ;: E"‘;zi 5@4‘” 70
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