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51 GINT COMMITTEE

SIGINT OVERHEAD RECONNAISSANCE SUBCOMMITTEE

MEMORANDUM FOR THE MEMBERS OF THE SIGINT OVERHEAD RECONNAISSANTE
SUBCOMMITTEE

SUBJECT : Technical Mission Description of WESTON,
SIGINT Mission 7313

1. The techunical Mission Description of WESTON, Mission 7313
has been forwarded t~ SORS by the National Reconnaissance Qffice
Staff and is attached herewith for your information,.

2, Please note that the NRO requests that SORS Collection
Guidance should specify geographical areas/targets in priority
order and should recommend the desired recogunizer configurations
appropriate to each specific geographical arvea/target.
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TTERAIATIONAL RECONNAISSANTE OFFICE
WASHINGTON, D.C.

THE NRO STAFE BYE~1117~869
S0RS 11./40
11 March 1969

EAMORANDUM FPOR CHAIRMAN, SIGINT OVERMEAD
RECONNAISSANCE SUBCOMMITTEE

SUBJECT: Mission Description of SIGINT Mission 7313 {WESTON)

The mission description for Mission 7313 is forwarded as an
attachment to this correspondence, This SIGINT reconnaissance
system is designed to meet the requirements of USIB $-10,9/8,

Mission 7313 (WESTON) is contained in a spin-stabilized P-11
subsatellite which will be launched intc a 275-nautical imile ¢ircular
orbit by a Thor/Agena booster. WESTON is designed to intercept,
recognize, and record MERCURY GRASS and DAWN ROSE communi=
cations signals in the 60 to 70 MHz and the 360 to 420 MHz {requency
bands, WESTON will measure the frequency and power of the inter-
cepted signal; no geopositioning is done.

The planned launch date, predicated on launch of Mission 7106
(POPPY), is late May 1969, Mission life is expected to be 9 months,
The P-11 power system will provide 6 to 12 collection revs per day,
depending upon solar array current production. Collection guidancce
should specify geographic area/target in priority order and the desived
recognizer configuration referenced to geographic area/target,

DWIN F, gWEF\E;:

Colonel, USAF
Deputy Director fov
Satellite Operations

Attachment
Asg Stated
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MISSION DESCRIPTION

WESTON

1.0 INTRODUCTION,

The WESTON reconnaissance system is designed to intercept
and record MERCURY GRASS and DAWN ROSE communications
signals in the 60 to 70 MHz and 360 to 420 MHz frequency bands, The
sygtem uses two deployable antennas, one UHF and one VHE, to feed
a UMF ond two VHE superheterodyne receivers., The video outputs of
the three receivers are recorded on three separate tracks of two
1i-minute, two track, 75 KHz tape recorders, Durihg tape recorder
readout, edch video signal is analog-to-~digital converted, ericiphered,
and transmitted to a tracking station,

WESTON has four telemetry links, Three telemetry links are
used for the three enciphered video signals and the remaining telemetyy
link is used {or vehicle status information. An engineering drawing of
the WESTON satellite is given in Diagram 1) a simplified schematic of
the WESTON systermn is given in Diagram 2.

1.2 PARAMETERS,

Orbital Parameters:

Altitude: 275 rn,m. circular

Inclination Angle: 70 - 90 degrees

Pavicad Parameters:

Frequency Range: 60 - 70, 360 - 420 Mtz
Frequency Measurement VHF 7 37,5 KHz
Accuracy: UHE 3{ 2.5 KHz
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Sensitivity: -110 dbm
Leocation Accuracy: No location capability
2.0 PAYLOAD ANTENNAS,

The Oil Derrick-Window Shade Sensor Assembly is comprised
of two separate sensors-~the "Oil Derrick Sensor’ and the Window
Shade Sensor', The sensors are packaged in a rectangular aluminum
box 32 inches by 10 inches by 4 inches. Two detachable covers are
gjected by a squib-fired cover release mechanism which assist
centrifugal force in ejecting the covers from the package. The over-
all assembly weight is 7 pounds,

Z.1 UHF ANTENNA - OIL DERRICK,

e
.
"
o
-

Mechanical Characteristics,

The Oil Derrick Sensor is deployed by & spring-loaded, oil-
damped actuator which pivets the sensor out of the base shell, Simul-
taneously, four fiber glass tubes are pivoted out from the longitudinal
axis of the sensor by lanyards attached to the base and the tubes. the
tubes form a frame reassembling the frustum of a four-sided pyramid,
Wires which arc threaded through and spiraled up the tubes are
stretched taut between the tubes by the erection action., These wires
form the sides of the frustum, The wires are encapsulated in a sheet
of mvlar to prevent snagging during deployment., The frustum formed
measures approximately 24 inches high, % inches square at the base,
and 3 inches square at the other end.

2.1.2 Electrical Characteristics,

The clectrical design is a modified log periodic conical
spiral. The conical portion is modified as a four-~sided pyramid, This
change has little effect on the antenna pattern, The antenna windings are
maodified and a constant pitch nelical is used instead of a logrithmic

winding,
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2.2 VHE ANTENNA - WINDOW SHADE,

2.2.1 Mechanical Characteristics,

The Window Shade Sensor deploys by centrifugal force which
unvolls it 57 inches out {rom the aluminum base., The sensor forms a
dacren sail measuring 30 inches by 57 inches with a gold platted spiral
pattern on its surface. A coaxial cable is also stitehed in a spiral
pattern to its surface,

2.2,2 Flectrical Characteristics.,

The Window Shade Antenna is basically a Planar Equiangular
Spiral using one and one-half turns, The radiating element is a nen-
conducting dacron slot which forms the spiral. The balance of the
antenna is formed by a conducting material, An infinite Balun is {formed
by stitching the feed cable directly to the cloth with wire, In order to
preserve symmetry, a dummy cable is stitched on the opposite side,
The pattern is that of a dipole, The radiation is bidirectional with equal
beams radiated from the front and the back of the structure, This beam
is circularly polarized on its axis; the axial ratio becomes greater as
you appreach the plane of the antenna.

5.0 PAYLOAD RECEIVERS.
3.1 VHEF RECEIVERS,

3.1,1 Introduction,

WESTON uses two VHY receivers, These receivers are
single conversion superheterodyne units with computer controlled local
oscillators and tracking preselectors. The computer tunes the local
oscillator and the preselector to 134 predetermined frequencies across
the band until a valid intercept is made. Fach predetermined frequency
constitutes a channel, When an intercept is made, the local oscillater
frequency is measured,

3.1.2 Circuit Description.

The RFE input to the VHF receiver is connected to a coaxial
relay which switches between the antenna and the RF calibrator. This
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coaxial relay opens the antenna path and : Gt simaiates
sional for system check during the snths wl readin ovd e,

The output of this relay, either antenns or stmolated
through a band pass filtey and a :zzaa?{ic:az;piur Tt
recelver, The signal from the multicoupler is cuupled
selector which is being tracked by the
syrnthesizer, The presclector out
from the synthesizer ave combined at the
ditference frequency of 21,4 mc., The
first stage, applied to a crystal filter and a mixer,

-
JFELL

4w

by additional IF stages., The IF output is ampiitude Hmited ang counled
to the discriminator thirough an molamng bButfer
output of the discriminator is amplified ang & low
application to the tape recorder., The second discriminatio

i» amplified but not filtered, is used to drive the rmw;mz:im:f

The swept local osciliator output is a
with a crystal transfer oscillator at the secongd mixer Bis omined oul-
put is low pass filtered and ampiified by an

- e,y I o
L IR 4 »§1i'14¢ PRI

{ollowed by a two transistor high gain This outpur is

%

used to drive the frequency readout <

A peak detector civeult will indicate & do voltage proportional

to the RF input whenever the receiver is stopped on a signal,

i,1.3 Discriminator.

The discriminator is tuned t0 a venter freguency of 21,4
and has a linear bandwidth of 40 k¢, The input imgy L
and the output impedance is 100 K-~ohon, Input x*oi%agge Mgl not excoeed
1.5 %V rms, The output is 25 mV per ko input deviation with ¢ 1V rms

input,
3.1, 4 Video Amplifier,

An emitter follower and single stage amplifier comprise U
video amplifier, The output o1 the discriminator is capacitor coupled o

the base of the emitter follower which provides the high inpur impedance
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to ngteh the 100 K-ohm discriminator output. A variable resistor
inothe cnitter follower provides amplitude adjustiment. The video
amnptifier onlput is capacitor coupled t hrough a 13 ke low pass {ilter
fo the wyatum recorder. The output of the video amplifier is 1V

s into oo P Toad,

A scecond video amplifier is provided to drive the recognizoers,
Phis complitier is identical to the above except that the 13 ko low pass
filter ism omitted.  This output is 1 volt rms into a 2 K load, The
recounizer utilizes band pass filters and the 13 ke low pass was redundant

gl conscoguently omitted,
L,2 0 UMY RECREIVIER,

el Introduction,

WESTON uses one UHE receiver., This receiver is a dual
conversion superheterodyne with a voltage tuned locz,x, oscillator, The
Sm‘nl o:;cwic;xmr steps across the frequency band until a valid intercept
is made as determined by the recognizer, At this time the local
oscillator frequency is measured, The limited pull Automatic Frequency
Contral is alwavs enabled,

Y.l Civcouit Description,

The BRI input to the UHE receilver is connected to a coaxial
voliny which switches from antenna to the RE calibrator, Upon com-
mund, the coaxial switch opens the incoming signal lead and applies a
~490 dbm simulated signal for receiver system check, The signal then
piszes through the RE band pass [ilter 1o the preselector. The pre-
selector and the swept local escitlator are tracked together, These out-
pts are applied to the first mixer and provide a 120 mo output to the
fir=t I amplilier.

Followirg two stages of TF puin, the output is mised with a
t4lod me crystal oscitlator to provide the sccond IF of 21,4 me, The
Sl b e be amplificd by 2 one stage IF amplitier, coupled through
21,4 me, 200 ke bandwidth crystal filter, amplified by two movre IV
amplificrs, followed by two Himiter stages and o buffer amplifier which
s uscd to iseolate the limiter stages from the discriminator., From the

AN S &
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bufler amplifier, the I signal is coupled to the 21,4 me, 200 ko
bandwidth discriminator. The detected output from the discrimindtor
is then coupled to two video amplifiers--one to drive the recognizer
and one to drive the recorder, The video amplifier that drives the
recorder is fed through a 13 ke low pass filter,

The swept local oscillator output is also amplified by a
480 me to 540 me 3 stage isolation amplificr and mixed with either a
479 me or 541 me oscillator which is selected by a voltage from the
scan generator. The mixer output is applied to a 32 me low pass
Miter and then amplified by an integrated circuit amplifier and a two
stage video amplifier, This output is applied to the external frequency
meoasurement circuit. An output from the collector of one of the two
transistors in the switch civeuit used to select the 479 mc/541 me out-
put is provided for frequency readout monitoring of UHE sector,

The AFC voltage is obtained from the discriminator and is
applied to the swept local oscillator, The AFC capture range is about
100 ke,

The peak detector eiveuilt will indicate a de voltage {rom
approximately .1 Vde to 3 Vde as the signal strength varies from -90
to ~60 dbm whenever the receiver is stopped on a signal. This is
accomplished by taking the REF signal after the third stage of the second
I amplifier and before the limiter stage and applying it to a one stage
amplifier and peak detector,

o2, Discriminator.

The discriminator is tuned to a center {requency of 21,4 mc
and has a linear bandwidih of 200 ke, The input impedance is 1 K-ohm
and the output impedance is 100 K-ohm, Input voltage should not
cxoced 1,5V orms,  The output is 5 sV per ke input deviation with a
LV ormas dnput,  Two outputs are provided, The first provides video to
the video wmphilier and the second provides AIFC, The AFC output is
coupled through a low pass {iiter to the scanning local oscillator., The
time constant of this AFC circuit has been set at about 75 ms. This is
long enough to pass the lowest frequericy ol interest (300 cps) and short
cpoveh to center the receiver eavly in the 500 ms primary loeck period,

AH PO
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dodod Video Awmplificr,

An emifter follower and a single stage amplifier comprises
the video amplifier, The output of the discviminator 18 capacitor
coupled to the base of the emitter follower which provides the high
input tmpedance to mateh the 100 Keohm discriminator output,
variable resistor in the emitter follower is usod to provide an armplitade

i

sdjustrent,  The video amplilier output is capacitor coupled through »
13 ke low pass filter to the system recorder, The sutput of the video
amplifier is 1V rms into a 10 K load,

A second video amplifier is provided to drive the recognizers,
This amplifier is identical to the above except that the 15 ke low pass
[lter 18 omitted, This output is 1 V rms into o 2 K load,

4.0 PAY LOAD RECOGNIZERS,
4.1 GENERAL.

The system has been provided with two recognition indi ators
referred to as "primary lock! and Ysecondary lock,” The function of
primary lock is to take a cursory look at the signal environment and,
if cortain criteria are met within 10 milliseconds, to force the recelver
to dwell at that frequency location for an additional half (L 5) sccond, I
curing the .95 second interval the more stringent signal oriteria are
ret, the system is placed in an unlimited fock situation,  That is, the
receiver is forced to remain at that drequency location (channel) for the
duration of the signal, To protect the system against periodic signal
fading or interference due to nolse or clutter, the system has also been
provided with a "hold through fade" function., Once the recogniver has
made secondary lock, and for one reason or another the signal being
mmonitored fails to continue to mect the recognition oriterion, the
receiver will be forced to remain on that channoel for a fised interval o
{ime,

The recognizers aperate in three modes and each mode 1s o anague

I

combination of the three signals of interest, The signals of interest

arc: o duoal channel FSE signal, a pulsed U0 ops tone, armd a predelers
mined combination of signal presence in three filters,  The manner in
which these signals are processed is dependont upon the rmotle of operation

of the system,

oA PO
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e caunition 1+ based on the characlieristics of the o osiona

Preimary Lock: If during the 1U milisecond dwell time of the

revelver the signal meets the relationship
(AT 4 ABY 4 (CD 4 CDY,

the reveiver will be held on that channe!l {or 0.5 seconds. A, 5, O,
and 13 represent the 8,5 ke, 901 ke, 12,2 ke, and 12,8 ke tones
respectively,  This is accomplished by filtering the video output of

the receiver, detecting the envelope of the filtered output and slicing the

i,
detector output,  The reshaped video is then processed in an Vexclusive

ar’ gate. The detector time constant is adjusted so that the signal
nust be present for at least 4 to 6 milliseconds., As soon as the
Yewelasive or” relationship has been satisiied by the signal, a 500
mitlisecond one-shot is triggered which ic the "primary lock” output,

Secondary Lock: During the half-second hold generated by primar
ook, the signal is examined for tone switching., The signal must switch
from the lower tone to the upper tone at least five times durmg this half
sevond interval and at the same fime must continue to satisfy the
criterion. On the {ifth transition, a control binary is
triggered which represents secondary lock, The output of this binary
holds the receiver at this frequency location for the duration of the sign:
A Vrecognition monitor”, which is initiated the first time the signal
sautisfies the recognition criterion, senses the output of the circuitry

3 [P TR
ULV C O

¢ounting the transitions from one tone to another to guarantee that the
«ipnal continues to meet the recognition criterion., U due to fading ov
nolse anterierence, the signal fails to make the required five transitions
in hatf-second interval, the recognition-monitor will trigger & S-second
hold-through-fade circuit, The function of the hold-through-.ade
cirouitry is o force the receiver to remain at that particular location
wntil it ds eeriain that the valid signal is not geing to return, If during
this J-second interval the recognition criterion is again satisfied, the
Solding cireouit 18 reset and the systermn nlaced In a valid secondary look,

y

&
3o

« process will repeat itself indefinitely until the signal fades or goes

gown tor g period of tirme greater than 3 seconds,

BYEMAN < v TOPSEGREL
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Yexclusive or'h gate has beoen added to the Mode

A monitor on the
The function of this monitor 1s to force the

Aorevounition criterion,
ones satisiying the exclusive function to have a minimum delay
That is, assume tone A is up, when tone A goes

:

Uy {
between switching.,
down, tone I must come up within a preset time interval,

4.0 MODE B,

When the recognizers are placed in Mode B there are two signal
characteristicos of interest-~the FSK signal described under Mode & and

the two volce channels, These two characteristics are processed simul-

taneously by two independent cirouits,

For the UHF band and the 60 me to 65 me VHF band, Mode B

aperates as follows:

For the F5K signal, the primary lock is the same

Primary Lock:
The receiver will also stop for a 0.5

s was described in Mode A,
second il the signal satisfies the equation (X + 2) Y, where X repre -
serts energy in the 300 cps to 1200 cps band, ¥ represents energy in
5.4 ke to 3.7 ke band, and Z represents energy in the 7.2 to 7,1 ke

Lo
This criteria must be satistied for approximately 4 milliscconds

bLard,
vithiv the 10 millisecond step for primary lock,

Secondary Lock: Once the receiver has been stopped on a
potential valid signal {(primary lock), the video XYZ pavameters will
be examined in detail, A valid secondary loek can gccour an either the
FSK signal as defined for Mode A or if the (X 4 2Z) Y equation is
satisfied for a predetermined time within the 500 millisecond secondary

Pey et
LY.

For the 65 te 70 me band, Mode B operates as follows;

Primary Lock: A 500 millisecond primary lock can only oveur
on the FSK signal as described in Mode A,

Secondary Lock: After the receiver has been stopped on a pos-
sible valid signal by the FSEK, secondary lock can occur on either FYEK

as deseribed in Mode A or the (X 4 72} Y equation. In all cases, the

FLARPOP
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hold-through-ade (HTF) circuits work the same. There is a 3 sceond
T AL the recoiver is locked on FSK and the signal fails ta mect the

recognition criteria {(sce Mode A), There is a 10 second 1T il the
receiver is locked on the (XN 4 2Z) Y equation and the signal fades,
drops out, or otherwise fails to meet the criteria for recdognition. [If
the signal returns within the 10 second HTEF and meets the recognition
critervia, the system will remain locked; if not, the systerm will start
Lar BRI,

1.4 MODE O,

When the recognizers are placed in Mode C, there are two target
signals of intevest--the FSK signal described under Mode A and a pulsed
00 ops tone,  These signals ave processed in parallel by two independent
cirouits,

Primary Lock: For the FSK signal, primary lock is identical to
that which was described in Mode A, Fox the 300 ¢ps tone, primary

jock iz based on signal presence only, because of the short dwell time f
the receiver (10 msec), The receiver video is passed through a 300 cps
low pass filter, The filter output is amplified and passed through a full
wave rectifier, The output of the rectifier is sliced (thresholded) by a
svhmitt trigger, integrated and sliced again, The output of the second
Schaait-trigger i1s buffered by an emitter follower and used to trigger a
500 msec one shot,  The output of this one shot is the primary lock cutput,
Propary lock 1s, as was the case for Mode A, o 500 millisccond hold
which stops the receiver from scanning,

Secvondary Lockl Once the receiver has been stopped on a potential
valid signal {(primary lock), the video parameters will be examined in
setail,  Valid recogoition {secondary lock) for Mode © 18 based on the
FREosignal and the pulsed 300 cps tone, The recognition criterion for
thie FSEC signal is identical to that described for Mode A, The 300 cps
tone s periodically gated on for 75 msec and off for 35 msec, The video
Pe ewamined frst for the 75 mzec on time, then for the 3% msec off time,
Hothese oriterion have been satisfied and the signal makes at least throe
tronsitions, 1t is considered valld, A transition is defined as 7% msco of
a S0 ops tone followed by 35 misec of ne 300 cps tone,
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Ao ANCTLLARY RYSTENMS,
ol PREQUENCY SYNTHESIAER,

The frequency synthesizer works in corjunction with the systern
programmer and the VHE receiver to provide channel-by-channel
tiodng,  The REF range of 60,000 to 69, 975 mic is covered in L3d discrete
steps resulting in an incremental frequency change of 75 ke per step,
One additional step is utilived (59,925 mc) to permit the synthesizer to
reset, The worst case accuracy of the synthesizer is such that the
maxinmm tuning evvor is 3 ke, The syathesizer receives its commanids
trom the system programmer in the form of an 8§ bit binary word,

2,4 REF CALIBRATOR,

The primarvy function of the RF calibrator is to provide a test
signinl capable of exercising the receivers, recognizers, and other
system civeultry, The calibrator is initiated each time the 26 Vdo
readin power is applied. The total test cyele requires 20 seconds.
Puring this time the target signal is simulated by an FSK signal cor-
responding to channel 4, The FSK signalis gated on for approximately
doseconds, off for 4 seconds, then on again tor 4 seconds.  This sequence
provides the modulation necessary to check the operation of the recogni-
tlon cirouitry, The output ol the amplificr provides the modulation
covetorins for the oscillator section of the calibrator. In addition,
control voltages are provided to operite the RE coaxial rolavs which

dizconnect the antennas and apply the calibrator output to the receivers,

Regulated power 4 15 Vde) is applied to the oscillator section only during
the 20 mecvond test interval,

5.0 BRI FREQUERNCY MEASURENMENT,

Accurate measurement ol the receiver RE {requency Is acoon-
ali=bed by heterodyning the tocal oscillator with o stable reference
freguency to provide an output which vavies Trom a few handrod kijo-
ooy o d e gacyeles as the receiver trequency s changed.,  This
fregqueney ds counted for a short, very acourate period of time, The

resulting digital count s comverted to analag form and applicd te the
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swvetens connulators (or veadoutl, Since there are three recervers to
Ly the frequency counter is switched between the receivers

Deoovdsured
VI comrvntator so that during one

o ~vnehrontsm with the A frame of
read out,

comutator the trequency of receiver number one is
the ext frame the frequency of receiver number two 1s read
sty vice A four devel analog outpul 1o the commutsturs is also provided
el

sooraentify the recedver and VI sector belng mensured,

(he incoming froguency from the receivers is applied to a {riguer

civenit which provides a rapid transition to meet the 50 nanosccond por

it fall time required at the input of the integrated civeuit flip-flop
of the trigger in the UHE receiver channel 18 applicd to a

The vutput
YOO

special high speed binary to reduce the maximuny input rate to 17

cwcies which can be counted by the integrated cironits,

The frame marker pulse from the VHE commutator is also passcd

prough o trigoer to ensure compatibility with the integrated circuit
a scale~of~three counter to

clements,  This shaped {rame pulse runs
The outputs of the

sate the discrete component three point commutiator,
triggers are commutated by this network inte a discrete

performs the function (A + B + C) D, where A,
D ig the 156,25 microsecond count period

cite, This 156,25 microsccond gate is derived from the 6.4 ke crystal

st oscillator in the computer,

T

three RT
component gate which

B, Lo, are the three RF's and

The output of this gate is a 156,25 microsecond burst of the

fected receiver heterodyned output and is applicd to a ld-stage binam
counter, At the end of the gate period, the counter status is read out via
sixn ladder-tvpe D/A conv crter s and applied to six commutator points.
xt frarme mark clears the counter, unlatches the

i

e arrival of the ne
nt period zlipwflop, and advances the scale-of-three to sclect the nex

receiver heterodyned (requency.

An additional four level ladder network is provided to indicate which
reveiver is being sampled. This readout alse indicates which protion of

the UHE band isin use,

4 PROGRAMMER,

.

-

The funciion of the programmer is to control the two VHT

Phe primary maode of ope

receivers,
ration for the programmer is to provide each

H

LRI

EMAN, conimer

14k 19
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Treguency synthesizer an 8-bit binary coded address which changes in

aosequential fashion, The synthesizer in turn causes the receiver to
scan the REF range in 134 discrete steps {channels), The rate of scan

1= 100 channels per second,

Control inputs to the programmer are provided by the recogni-
vion civeultry, There are two inputs per VHE subsystem--primary
‘ovk and secondary lock, The significance and duration of these controls
iy described in the section of signal recognizers, Primary lock inhibits
the master clock pulses and prevents the programmer from scanning
the respective receiver, Secondary lock forces the programmer to
pervform the operational procedures as described in the following

A wvalid signal intercept {secondary lock) on receiver A will auto-
marically inhibit recognition of the same signal by receiver B. Receiver
©owill stop on the "unallowed” channel for 10 msec, then proceed to the
next channel regardless of any signal presence,

When receiver A is in secondary lock and receiver B is scanning,
receiver B owill be automatically directed to one of two possible
‘cooperating channels' for one second. Should receiver B go into
secondary lock during this one second interval, it will remain on this
chaunnel for the duration of the signal. If, however, no signal is present,
receiver B owill proceed to the second cooperating channel, Again, if
revelver B ogoes into secondary lock during the one second interval, it
will remain on this channel for the duration of the signal, Should no
valid signals be present on either cooperating channel, receiver B will
return to the scan mode, The scan will begin with the channel immediately
fellowing the last cooperating channel examined,

When receiver A 1s in secondary lock and receiver B is also in
sceondary lock, the cooperating channel identification will be put into a
temporary storage register. Should receiver B lose secondary lock and
return to the scan mode, it will automatically be directed to the cooper-
ating channels of the receiver A intercept,

The cooperating channel information is held in the storage register
antil one of two things occur, If receiver A has made secondary lock
and recelver B is available and has been directed to monitor the cooper-
ating channel, the information is destroyed (removed from the storage

JOONINT .
e 15 19
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register) after 1t has been transferred into the receiver R control
register, I receiver B is not available when secondary lock has been
made by receiver A, receiver A drops out of secondary lock and
vesumes scanning.,  The cooperating channel information will remain
stored until receiver A makes valid recognition again, At this time
the register will be erased and the cooperating channel information
corvesponding to the new intercept will be stored, Once cooperating
channel information has been stored, the association slave receiver
will be directed to monitor those channels as soon as it becomes
available.

Cooperating channel information will not be stored when a
receiver makes a valid intercept while monitoring a cooperating
channel., That 1s, if receiver 2 is in secondary lock and receiver B
is directed to one of its cooperating channels, recelver B will not
store cooperating channel information if it goes into secondary lock,

5.5 DELTA MODULATOR.,

Delta modulation is a pulse modulation system which is a form
of pulse code modulation. The delta modulator is an analog to a
digital converter in which the transmitted pulses carry the differentiation
of the amplitude of the input signal. Af the receiver these pulses are
integrated to obtain the original signal function. The conversion of the
signal at the transmitter into a pulse pactern is achieved by using a
quantized feedback circuit in which the cutput pulse train is integrated
and compared with the original input function., A decision is then made on
the basis of the output of the comparator as to whether a pulse or an
absence of a pulse should be transmitied., An "echelon curve' is [ormed
from the pulse train when integrated, Each pulse exercises a corrective
influence on the output signal and thus the echelon curve fluctuates,
approximating the original anaiog signal,

6.0 DATA STORAGE AND TRANSMISSION SUBSYSTEM,

6.1 DATA STORAGE,

WESTON stores data on two, dual-track, 75 KHz, 13-minute tape
recorders, Recorder readout is done at a 2:1 ratio, which allows 6 1/2
minutes for a full readout. Delayed commands from the orbit program-
mable module are used to turn on the recorders for readin; readout is

RPOP
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avcomplished by real-time command, Diagram 2 shows the relation-~
ship between each recorder track and the four telemetry transmitters,
Diagram 3 shows the utilization of the tape recorder spectrum,

p. 2 DATA TRANSMISSION,

The telemetry links are configured as shown in Diagram 2, Fach
transmitter is rated at two watts minimum output. The output of each
transmitter is applied via a multicoupler to a common telemetry antenna,
Vehicle status data are transmitted via telemetry lnk number one,
except when transmitters one and two are reversed, Vehicle and pay-
load telemetry are on a 5 rps, 60 point commutator which frequency
modulates on IRIG channel 16 VCO, Earth and sun sensor data modulate
IRIG channel 18 and channel 17 VCO's respectively, Diagram 4 shows
the utilization of the transmitter spectrum,
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DIAGRAM 4. Tramsmitter Spectrum Usage During Tape Recorder Readout
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