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SUBJECT: Technical Mission Descriptions of LAMPAN IT,
Mission 7328, and SAMPAN 11X, Mission 7329

The Technical Descriptions for SIGINT Payloads LAMPAN 11,
Mission 7328, and SAMPAN 1II, Mission 7329, have been provided
to the SORS by the NRO and are forwarded herewith for your

information.
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MEMORANDUM FOR THE CHAIRMAN, SORS

SUBTECT: Mission Descriptions of SIGINT Mission 7328 (LAMPAN II)
and Mission 7329 (SAMPAN III)

The mission descriptions for Missions 7328 and 7329 are
forwarded as attachments to this correspondence, These SIGINT
reconnaissance systems are designed to meet the requirements of
USIB-D-41,14/246, USIR-~41,14/303, USIB-5~10,9/7, and
current attachments thereto,

Mission 7328/29 is contained in a spin-stabilized P-11 sub-
satellite which is scheduled to be launched into a nominal 275-mile
circular orbit by a THOR-~-AGENA booster, It contains two separate
ELINT reconnaissance systems and an add-on system to LAMPAN II
for COMINT reconnaissance: LAMPAN I, which is designed to
intercept and record signals in the 1000-2100 MHz band; SAMPAN III,
which 1s designed to intercept and record signals in the 2100-4000
MHaz Band; and the add-on system which is designed to intercept and
record Communist Chinese RVG 902/3 signals in the 1200-1470 MHz
band. The ELINT reconnaissance systems will receive and record
signals of interest with sufficient bandwidth to permit measurement
of such parameters as frequency,‘ pulse repetition fre-
gquency, power, and geoposition of the emitter, A ''chirp” measure-
ment capability is provided in the LANMPAN system, The COMINT
reconnaissance system will receive and record signals of interest
with sufficiont bandwidth to measure frequency and location of these
signals.,

The planned launch date, predicated on launch of the primary
paviead, is 19 March 1969, Mission life is expected to be nine months.,
A nominal 10 to 12 cellection revs per day should be available for
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INTRODUCTION
1.1 GENERAL.

The orbital intercept sysicm comprise

5 twoe separate receivers,

roceiving antennas {(two conlcal spirvals and one parabeloid) (Diagram 1),

two (ual-chidnnel tape recorders, four YHE/FA telemetry transmitters,
a command subsysterm, and ancillary equipment, including earth and
sun sensors, 2 time reference generator, and pavicad status cornrmnata-

tors {(Diagram 2).

The two conical spiral antennas provide hemispherical coverage
and the parabelic antenna provides directional coverage, The antenna
HI and LAMPAN
IT veceivers, The outp‘uisa of the conical antennas are arnplified, detecied

outplts are split by diplexers o feed both the SAMPAN

¥
and summed to provide the equivalent of an omnidirectional antenna out-

put, This ocutput is used to inhibit the sidelobe response of the parabolic
antenna and to provide an omni videu output,

Each recglver subsystem makes measures on the input signals
and provides two frequency-multiplexed outputs that contain the following
information:

= 28 video

by, Omni video

o, DF frequeéncy

d, Ommi frequeney [LANMPAN II only)

{. Farth/sun sensor data
o, Pavload status data
M, Time refecqence data

Freguency and power <';z'|:|£5‘mitt‘<r e {LAMPAN II (b)(1)
optional mode anly). . (b)(3)
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The processcd receiver outputs are applied to dual-track, 75
Kilz, 2:1 {readout/veadin) tape recorders, Inputs to the tape recorders
can be transferred {upon external command) to allow either receéiver
to be connoected to either tape recorder, The tape recorder outputs
aye phase-equalized in the receivers before being applied to the VHF/FM
tolemetry transmitters,

1.2 PARAMETI RS,

Altitude:
Inelination Angle:

Dirvection of Spin:

275 nm
Qoo I/; 209

CCW when viewed from -Y axis

Spin Rates:

Initial: Normal 52 rpm

After & months Normal 44 rpm

After 12 months: Normal 37 rpm

559 (DF anterma is in X-Z plane
pointing 559 up from -Y axis toward
£ X axis)

DF Antenna Elevation Angle:

60 (Earth sensor is in X-Z plane
pointing 609 up from -Y axis toward
¥ axis)

Karth Sensor Elevation Angle:

SAMPAN III

Frequency Range: 2.1 to 4.0 GHz (S-band)

Froguency measurerment A 7.5 MMz
thi{'.ftll“&(l"\;’: -
#
DI Sensitivity at Input
to Diplexer:

Mighs -71 dbm {50% probability of
detection)

SOmTADL SVSTER

JOINT LY
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T
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MNormal:

DF Antenna Gain at Input
to Dipleser (matched
polarization):

2,0 GH=z

3.1 GHae

4,0 GIa:

COMINT/ BYEMAN
IorT!
BYE~11071-69

-05 dbm (50% probahbility of
detection)

£ 23,8 db
£ 27.0 db

£ 30,5 db

Accuracy:

Omni Sensitivity at Input
to Diplexer:

Location Agcuracy:

LAMPAN II
Frequency Range:

Freguency Measurement
Acouracy:

DF Sensitivaty at Input
to Dipiexer:

Highs

Normal:

~-55 dbm

10 n at nadir, 25 nm at 600
nm slant range

\
# 5 MHz (digital analysis)

-T2 dbm (50% probability of
detection)

~G6 dbm (30% probability of

detection)
(b)(1)
Aceuracy: (b)(3)
DY Antenna Gain at Input
to Diplexer {(matched
polarization):
BYEMAN /conmiINT )
< BECLRRD P ROM BRIGMATI RESEERING BAGE :)
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£18,2 db
25,0 db
£ 23,8 db

oration Acouracy: 10 i at nadir, 25 mm at 600 nm

slant range

MANAB

¥

CONICA L SPIRAL {OMNI) ANTENNAS,

Pach contcal spiral antenna provides hemispherical coverage with
PO ;;,:xin of =2 db. The antennas are located on the subsatellite

cormbined patterns provide omnidivedtional cove

provide both recel

oL gy
age,
antennas

viers with ominidivectional video
that inhibit the parabolic antenna side-

copical spiral antennas are as follows:

Froguenoy Range;

L0 te 4,0 GHz

b, Nominal Gain: ~2 b
¢. Polarization: Circular

PARABOLIC (DF) ANTENN

$ £ o~ N x o & G
e O-foot-diameter, pencil parabolic antenna,

feed,
subsysteras,

beam, connected
a direction-

The antenna is

provides

output to the receiver yogitrored
i

ALY

satellite such that its beoresight axis is 180 degress from that
RS

and 1ts clevation angle 1s

X
£l

-l midennra

SENHOL 55 degrees from the spin axis
gains {from lineay to circular

Follews:

Tyoical

Leamrvwidths are as

Gain {db)
(AL -3 Point

. it Linear-to-
Circular

Peamwidth at -3
(Degrees)

db Points
Polarization)

I Plane I Plane E-Plane H Plane

13,0
1o, 6
17,8

12,4 9.8 A
17,0 7
7.7 5,4

0B GE E.)
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e 20,0 19.7 4,4 4, 7%
5.l 21.5 20,3 3.3 4,1
3.5 21,5 22.3 3.0 .4
4 0 23.9 24,5 2.6 2.5

o

o3 DIPLEXERS,

Three diplexers {(one for each antenna) are used to {regquency
divide the antenma outpats inte a 1,0~ te 2, 1-GHaz output (0, 75-db
attenuation, masirmnum) and into a 2, 1- to 4. 0-GHz output (1,25-db
Attenuntion, maximum),

3. SAMPAN III RECEIVER,

L GENERA L,

The SAMPAN III recelver system is similay to the SAMPAN |
and 11, with the exception that SAMPAN III has a frequency measure-
mient capability in the DF channel that will provide a 100 percent
probability of measurement.

Three antennas providd mputs to SAMPAN 1L two antemmas
provide hemisphorical coverage and the third provides directional
coverage, The receiver system consists of three crystal video
recelvers with REF amplification and anciliary items such as logic
circuits, amplifiers, VCO's, a commutator, etc. The following outputs
are provided:

a, Omnidirectional video
b. DF video
¢, DY freguency and pulsewidth measurement

d, Earth/sun sensor and pavload status measurements

e, 50-KHz reference tone modulated by AN/GS0O~53A time
waord

f. Test signal generator [TSG) signal output switched into
the three inputs for 1 second once every minute,

Se DETAILS,
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Uhe orond viaeo channal Cons
cmoh having RE armelification, A

from eithaor

or both of the conloal o i
amplificd snd mixed with a 5, 0-Gllg looad
nn upconverted stgnal betvwioen 7,0 and 9.0 ¢
is tunnel -diode armnliificd an

1 e dmts v weat it
nostdetection armplificd, surmm n srrndng wroplifler),
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and low-pass (iltered,

IRIG ohannel | i
CE e Py
Bl 17 wrideor .
To reduce 7
iw sel sach that o :
masxinem sensitivity
sidelobes,
5,2,2 DF VIDEGO CHANNEL,
The DF wvideo channel consists of 4 oryst i
RE arrplification and having a ; e it
signal in the 2, 1~ to 4, 0-Giz sivedd By the DF ma orabolls arderna
is tunpel-diode amphified and mised with & 5, 0.0 | silator aig
to produce an upconverted sig

i g H ; ¥ PRFIE 5 0 P E
This upconverted signal is wunnel-diode am ‘ bt d

detector vutput s postdetestion o o

postdetection amplilier ourputs (of opposite paol |
amplifier, The negative omnl pud

pulses are compressed in o

moder & db apart, Signals

are thus inhibited by the s 5

output is stretched {in a

o

: (b)(3)
5,2,3 DF FREQUENCY MEASUREMENT CHANNF :

AN

SANPAN Il incorporates & «
technique than that used in

bk
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divided into subfrequency bands by the supe rheterodyne receivers
and filters,

The 2, 1~ to 4, 0-GlHz frequency band is first divided | z}
octiplexer into cight subbands, At any one timey four of these wmﬁm s
are applied to four superheterodyne receivers. The other four subbanas
are applied to the four superheterodyne receivers during the next spin of
the vehicle, The horizon sensor output controls the logic to step from
the first four subbands to the second four subbands :wm then 3 < o the
[frst four subbands, cto, Stepping will be freerunning (:ﬁzpgﬂ‘m«‘u‘tmuréy
cvery two seconds) if there is no horizon sensor of if externally com-
manded, FEach superheterodyne recelver mixes an f.mmmw‘w sigral with
a local oscillator (LO) signal to produdce an [F ﬂaamﬁ which is filtered
and amplified. (All four channels have the same IF RZ@? fo 360 Mz, )

Signals from the four superheterodyne receivers are detected
dnd compared to establish which of the subbands i Es ver a shonal or
which has the largest signal {coarse freguencyl. The four stpey -
heterodyne outputs are siso added together and then gfi- fded by a 16~
pieser into 16 subbands, These 16 subbands are detected and compared
to establish which of these subbands may have a signal or which has
fie lavgest signal, Two guard bands are uwtilized o ensure that out-
of - mnd signaly do not appear as inbantl signalbs,

The outputs of the comparators are stared in the [Peguency
portion (7 bits) of a shift register, which alse contains perlwewidih
information (5 bits). The shift register is read out through o J-level
converter to form a 17-bit, bipolar nonreturn-to-zere PUM word which
is ata 100-KHz rate. The PCM word is low-pass filte red, buller
amplified, and applied to a tape recvordoer,

aRULE R
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Sl B BTATUS COMMUTATOR AND EARTH /SUN SENSOR CHANNEL,

The status cormmutator and earth/sun sensor channel provide
either the earth sensor data or the sun sensor data {selected externally
by s command in the other pavicad) to VOO, Once every minute the
carth/sun sensor data ave interrupted, and the status commutator out-
wut s switched to the VOO, Two complete {frames of the commutator
are recorded before switching back to the earth/sun sensor data, The
outpnt of the VOO is summed, buffer amplified, and applied to a tape
recordar,  The commutator is switched into the VCO at the same time
that the RE test signal generator is switched on,

2.6 TIME REFERENCE GENERATOR (TRG).

A time reference generator, external to SAMPAN 1II, supplies
a 50-KHz reference tone modulated by an AN/GSQ-53A time word, a
OO =Ky and a 50-KiHz tone, a 1-PPS5 wavetrain, and a 1-PPM wavetrain
to the SAMPAN pavioad, The 50-KHz referénce tone modulated by the
AN/GSQ-~53A time word is summed, buffer amplified, and applied to a

tape recorder,

bede T RY TEST SIGNAL GENERATOR,

An RE test signal generator {TSG) is switched into each of the
three SAMPAN RE signal inputs simultaneously for one second once every
minute, The 3,0-CGHz RF test signal is modulated by a 2-~usec pulse and
has an amplitude equal to approximately =50 dbm as referenced to the
roceiver input terminals, The test signal appears at the DF and omni
video outputs at a 500-PPS rate,

The TSG takes the 50 -KHz signal from the TRG and converts
it to a I-KHz test signal. If the 50-KHz reference signal is lost, the
TS wowld still function at a lower and less accurate PRFEF, If the 1-PPS
or 1-PPM signal from the TRG is lost, the TSG will also still function.
The RI pulse train is switched between the two omni channels according

to the following four-step sequence:
a, Do RE pulse
b, RF pulse to fore omni only
¢, No BF pulse

d, RF pulse to aft omni only,
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208 TAPE RECORDER DUFFER AMPLIF .

Thoe SAMPAN i veceiver
hawing two outputs, Eaoh oubpus

cutput is used as an inpul to & fl":.';%a)—ﬁ::-f:z*%:,
out tape recordeyr, The other vulput is use
whoen in the tape recorder bypass mode

o2 % PHASE EQUALIZERS,

L6 LA S TOR GRS

Two phase equalizers ave used to restore
recorded pulses on the 75-KHz 2:1 tape recorder,

is approximately 1 to 1. The outputs of the phase
to the final amplifiers,

3.2,10 FINAL AMPLIFIER,

The SAMPAN 1 receiver system has
whose outputs are applied to transmitters Mo,
amplifiers have up to three inpuls; one or two

present at any one time, Each final ampliffier has o

2 11 TAPE RECORDIR BYPASS MODE,

The SAMPAN I receiver system, on recelpt of an extermsd

cormmmand, can bypass the tape vecorder, BPuring o tape z'q's"élkr”'fit"i
buaffer amelifiors rey

condition, the second outpat from each of the bl
the phase~equalizer outputs to the final amplificrs,

4, LAMPAN II RECEIVER (DIAGRAN 4},

4,k GENERAL,

The LA MPAN 1"" rec ci ver

anc 131:11*\:' itemsy lncéudznw an“?ahfwr:z, 2
phase equalizors, voltage-controlled osc
and a time rveference generator., The rec
the ommni section that receives its inputs |
antennas and the DE section that receives its inputs
antenna,
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The two conical spiral antennas are connected to two of the
crystal video receivers, The receiver outputs are suwmmed and the
combined output is used to inhibit the sidelobe responses of the parabolic
antenna and to provide an omni video output of the received ompidirec-
tional signals, The output of each crystal video receiver RE amplificr
is also applied to a swept dual Y1IG filter. The filter outputs are detected
and summed to provide an omni frequency measurement.

The parabolic antenna is connected to the third crystal video
receiver, which has a DF video output only when signals are received
by the main beam of the antenna, thus, providing target emitter geo-
position information, The DF channel sensitivity can be attonuated by
b db on command to increase the sidelobe inhibit level, The crystal
video receiver RE amplifier output is also applied to {four Drequency-
stepped, superheterodyne F'M receivers, The roceiver outputs provide
frequency measurement on signals received by the main DF antenna

bearm,

An output from the omni YIG channel and an cutput {rom the DF
video channel are applied to a‘ circuit whose
output provides a of signals in both channels,

Earth sensor or sun sensor data are selected by command, The
output of the selected sensor is used with the DF video osutput te provide
emitter geoposition information, Earth sensor and sun senseor information
is interrupted once a minute for one second to allow readout of the atatus
commutator.,

The LAMPAN received signal meastirements are sumuned

surmnming amplifiers whose outputs are applied to a dual —track
(readout/readin) tape recorder. The tape recorder outputs are

HAHDLE Wik
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plivse~cqualized in the receivers and are then applied to two VHF FM
folemelry transmitters,

A tape recorder bypass mode is selected by command to
permdt verd time telometry readout of the received data,

The system time reference is a 50-KHz signal modulated by
fhe ARSOGB-55A time code word,

dede b OMREIVIDEO CHANNEL,

The minimum sensitivity of the omni video channels for an
inhibit output is -74 dbrm (50 percent detection probability). To
rediioe its signal density, the omni video channel is thresholded and
s mmdalmuam :sc’;rwitivity is ~60 dbm (50 percent detection probability).
Phe dynamic range of the omni video chammel is 20.db, minimum.,

An BE input signal from each of the two conical spiral antennas
is applied to a crystal video receiver, where it is filtered, RF amplified
by o transistor amplifier, detected by a tunnel-diode detector, amplified
Ly o postdetection amplifier, and applied to two swonming networks, The
el sumemdng network resistively combines and then amplifies (in an
aperational amphificer) the two omni video signals. The summed omni
video is further amplified and compressed in a compression amplifier,
coponentindly pulse stretched (withJ z 66 usec), and low-pass filtered
(with i, = 15 Khz) by a 3-pole filter. The filter output (omni video) is
applied to swming amplifier No. 4, final amplifier No, 2, and then to
teansmitter No, 4,

4. 2.2 DF VIDEO CHANNE L.

The minimurn sensitivity of the DF video channel is -72 dbm
{30 pe rcent detection probability) for the high-gain mode and -66 dbm
(30 percent detection probability) for the normal mode, In the high-
ciin mode the dynamic range of the DF video channel is 35 db, minimum.

An RF input signal from the DF antenna is applied to a crystal
video receiver where it is filtered, BF amplified by a transmitter
araplifier, detected by a tunnel-diode detector, amplified by a post-
detection amplifier, and applied to a summing network, The post detec-
tion amplificr has two gain modes: high and normal, The sensitivity

i othe novial mode is A b less than that in the high-gain mode,
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parabolic anterma is amplified in the crystal

v 1Lk fromm the DF
Pl recndyer aod anplied through o quadraplexer where the 1,0~ to 2, 1
v freepeney b La rHeided into four 275-MM2z subbands (1,000 te 1, 275,
PSSR T L L 823, and 1,845 to 2,100 GHz)., Each quadra-
ey foihnil shennl is applied to one of four superheterodyne
f i vhiere 12 fs midngd '”:tfz a stepping local oscillator (LO) signal
e oo onse rted to s 300 .Mz IF, Bach LO generates a series of five
diereete freageneies and is stepped synchronously {through a fixed time
she ooy wlth the earth sensor output,  When there is no earth sensor pulse,
Ben the palse ds net scceptable, or when externally commanded; the
; {res-panning ot o rate of two seconds per step,

e I signal is applied through a 60-MIlz passband filter {which
bt A-NiHz overlap over the 35-MHBz passband resulting from one-
sl the ETS- 00y gquadrapleser ou{mzt}. The filtered signal is then

Cat discriminated, The discriminator

Hirmited, and
signal in the IF to a voltage output which is
mately 30 mv/MHz) over the 60-MHz IF

ey A CRrOKITL

kS

& .
Y riodt

i t ot the diseriminstor is applied to a pulse stretcher
comustant and summed with another (b)(1)
bt and a 4-bit binary word {providing LO step (b)(3)

extial amplifier, The composite signal is applied
low-pass filter (f, = 2 KHz) to an IRIG channel E (70 '
Fhe output of the VCO having inputs from super -~

Ak LI A

. , ;
IR RRACT NN S ST RS S TE B T

Fha, s PR VOO,
crasitiers e, boand Mo, 2 is applied to surmnming amplifier No, 3, final
pifier Moo I and transmitter No, 3. The output of the VCO having
sty Lroon superheterodimes No, 3 and No, 4 is applied to summing
virdd s No, by final armplifier No, 2 and transmitter No, 4,
The inpuals to the channel B VCO's ave bipolar, consisting of
o signals from the superheterodyne recelivers, The
m:g: wtive signal from sauperhete rodyne No, 1 and a
superhetaerodyne No, 25 the input to the other channel
B positive sim“uﬁl from supe rheterodyne No. 3 and a negative signal
rutn superhaterodyne No, 4,
fhe discriminator output is switched into the pulse stretcher via
an FET {ield effect transistor} switch which is controlled by the output of
thi stretcher logic circultry, The stretcher logic provides an output when
he fotlowing oriteria are met:
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ae A gignael is present din the IF arepliffer
b, A signal is present in the inhibited DY channel

c. The pulse stretoher iy not in the process of stretohing
a previously received pulse

d, The companion superheterodyne channel is not
processing a signal,

The stretcher logic also performs the following two Dunctions:

a, Provides a chirp measurement when a superheterodyne
channel receives two or more pulses. Chirp detection ig accomplished
by allowing the pulse strefcher to sample the disvrirmirator sulput
voltage (and, therefore, the input freguency} only 4t the following times:
for the first usec on the first pulse, the eutpat voltage at the end of
the secaond pulse, the first usec on the third pulse, ete, {(Chirp detection
is not possible on pulses having the same leading and trailing ed

: g {re-
quencies, )

&

b, Alternately measures the outputs of two companion
superhetevodyne channels when simultancous pnlses are received in
both chanels,

The d-bit binary word sunvned with the pulse stretcher output
in the differential amplifier provides the LO step information. The binary
word is generated in the earth sensor processor, which also periorms the
two following functions:

a, Steps the superheterodyne LO through five fine ~frequency
steps,

b, Generates a 4-bit, return-to-zeéro binary word that
indicates the frequency to which the 1O has been stepped.

The eavth sensor pulse is delayed for 250 milliseconds in the
earth sensor processor before being acted upon., I the pulse is wnaccept-~
able, or nonexistent, the earth sensor processor funcitions ata free-
running rate of approximately two seconds,
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5.2 CIRCUITRY,

L.O and Driver, The LOis a solid state
menial oscillator vollage-~tunable between 1,18
approximately 20 mw of power output across
ated by 10 db, This atterniuator provides a cont
to the oscillator and, thereby, stabilizes its pe:

The LO sweeps between its freguency Hmit
retraces in 0,2 msec, This runing is .
{a sawtooth voltage generator)., The driver also
200 -usce pulse during flvback os a band-end mar
through the summing amplifier, The signal output ampl
blanked during the flyback time,

5,3 SYNCHRONIZATION,

The receiver tuning is synchronized to the time reference
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generator {TRG) in such & way that the beginning of a sweep will always
socur at the start of the TRG thme werd, and all suceessive sweoops will
e stabilized to the 50-KHMz reference, This is done so that the 30-Kiiz
reference tone may be used for automatic readout of the [regquency of
intercepts, The count of the 50-KHz cyeles from the start of the TRG
word to the time of intercept may be divectly vrelated to frequency, This
15 accomplished as follows: The 50 KMz is divided by 5300, and the
resultant 100-cyele putput provides the 10-msec synchronization, The
1-PPS output of the TRO triggers a one -shot wualtivibrator that resets
the divide-by-500 cireuitry, This svnchronizes the 100-cvele output to
the 1-PPS eoutput, which, in turn, is synchronized to the TROG output word

te
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abundance of pulsed intercepts that would net only confuse the signal
racognizer, but would also modify the setting of the floating threshold,
Thervefore, the LAMPAN omni and DF video outputs are summed, and

the resultant output gates-off the floating threshold, Pulse signals are
thus inhibited from reaching the signature recognizer, LAMPAN is wide
band, its sensitivity is approximately -70 dbm. This results in pulsed
signals between -101 and -70 dbm not being inhibited, but the signature
recognizer can make the decision that these ave not acceptable intercepts,
shice the density has been reduced significantly.

5,6 FLOATING THRESHOILD,

The Erec&iver channel incorporates a floating threshold that
monitors the noise level and sets the threshold at a present voltage
increment above this level which optimizes the systemls sensitivity
{threshold setting) for all temperatures,

The pulse inhibit blanks the receiver off when a pulse is received
by the main LAMPAN receiver system. During this blanking time the
noise level is also reduced, With a large pulse density, the average
noise power is reduced, but in between pulses the peak noise remains
the same, This blanking causes the monitoring civeuitry in the {loating
threshold to see less average nolse and, thereby, to lower the threshold
setting. Since the peak noise has not changed, the false alarm probability
has increased, The threshold setting will take approximately 1.0 second
to set to a new level, so the duration of the high-pulse density will also
determine the change in threshold setting, The threshold is set far
enough above noise to offset the maximum degradation resulting from
the highest pulse density expected within the LAMPAN DF and omni
veceiver systems.,

5,7 TZARTI/SUN SENSOR AND STATUS COMMUTATOR CHANNE L.,

This channel provides either earth sensor or sun sensor (selected
by command) to a VOO, Once per minute the carth/sun sensor data
are blanked for one second and two complete frames of status comunutator
data are switched to the VOO, The l-sec¢ pulse is generated in the REF
test signal generator, The commutator is switched in at the same time
as the RF test signal generator. The VOO cutput is applied to summing
amplifier No, 3, to final amplifier No, 1, and to transmitter No, 3,
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5,8 TIME REFERENCE GENERATOR CHANNE 1,

The time reference generator (TRG) is physically located in the
LAMPAN I receiver; however, its operation is independent of the
operational status ol elther the SAMPAN III or LAMPAN II receivers,
Power for the TRB is obiained from the P-11 spacecraft, A 50-KHz
relerence tone modulated by an AN/GEO-~53A time code word is passively
filtered and registively split beforve being applied to the respective
receivers, A 1-PP3 output, and a 1-PPM output are also used by both
receivers after being resistively split, Freguency stability of the TRG
is as follows:

Short term One part in 108 parts or better

sarts oy better

Lormg term . One part in 106 ]
Short=term stability as used hereln is defined as the [requency deviation
{or averaging times {rom 100 usec to 10 seq; long~term stability is
defined as the [requency deviation for averaging times greater than 10
see, Fregquoney accaracy is 5 parts in 102 parts or better,

5.9 RE TEST SIGNA L GENERATOR,

An RF test signal generator (TSG) signal is switched into the
three RE input bandpass filters simultaneously for one second once pex
rminute, The test signal as seen at the video outputs is 1.5 GHz modulated
by Z-usec pulse at a rate of 500 PPS,

Actually, the RF TSG provides a 1000-PPS signal synchronized
with tbut not dependent upon) the TRG signal, This signal is applied via
a PIN diode switch to the DEF input and is also divided by four and applied
to one omnil input., A complementary signal is divided by four and
applied to the other omni input,

Since the power level of the TSG signal applied to the omni inputs
is higher than that applied to the DI input, the DF signal is inhibited
during the presence of & TSG signal in either omni channel, The
eifective D0 video output will be at @ 500-PPS rate. The omni video
output will also be at a 500-PP5 rate because the omni inputs are summed
ina video stage.

BYEMAN’ COMINT

e s . HAE T
TOINT LY G TRt ST T LG ne A0

Approved for Release: 2020/12/08 C05131529



e

Approved for Release: 2020/12/08 C05131529

—TOP-SEEREF— conrr /BYEMAN

o g

SARPOP JOINTLY

BYE-1101-89

5.10 BE PRIEQUENCY TEST SIOWAL GENERATOR,

An RE frequency test signal gencrator (F TR0} is switehed into

coch DEF froeguency messurement channel o quadranlexer for the

e

Pient 20 wiconds after pover iy applied to the LANIPAN I veceiver

subsyvsterm, {(The first second is blankad to #

FrEOTLE H

12-5%1y crystal osoillator having b

I
2028 Mt Is used to calibrate the superheterodyne

G, 11 SUMMING AMPLIFIERS,

Fhe LAMPANI recelver contains bwio

resistively sum and then ar

previously described, The oautpute of the sum SRy fHlers applied
to o duml-track, 75-Fliz readin/ 150-F
Noo b output is applicd fo track No. b, andarnpiisies

applied to track Mo, 2,

Inputs to sunaning am

a. DF video chanpel (15-1z daga

Be. Farthysun sensor and status ¢or

an TRIG oha

&, DF [requency meost

hercrodyne o

chiannel Neo,
Kz & 18%,

Inputs to sumrning amp

[
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v, 50-KHz refevence tone modulated by an AN/GBQ-534A
time word

i DEF frequency rmeasurement channel No, 2 {super-
heterodyne channel No. 3 positive and superheterodyne
chanel No, 4 negative) on an IRIG channel E VCO
(70 KHz { 15%, 2-KHz data).

5012 PHASE EQUALIZERS,

Two phase equalizers are used to restore the phase response of
pulses that have been recorded on the tape recorder, Gain transfer
function is aoproximately 1 to 1, The outputs of the phase equalizers
are applied to the fnal amplifiers,

B TAPE RECORDER BYPASS MODE,

On command the outputs of the summing amplifiers ¢an be
switched directly to the input of the final amplifiers; thus, bypassing the
tape recorvders, The Bypass comimand latches a relay in the receiver
hose contacts enable the bypass mode and also turn on telemetry power,
In the event of tape recorder failure, delayed command can also be used
to turn on telemetry power as well as both receivers for real time readout
over o tracking staiion that dees not have commanding capability,

W

EPE FINAL AMPLIFIERS,

The outputs of the two final amplifiers are applied to VHE
telerhetry transthitters Noo 3 and No, 4, Although the final amplifiers
nave more than one input, only one input is present at any one time.
Inputs to final amplifier No. 1 are as follows:

a. TROG 30-KHz reference tone modulating the AN/ GSQ-534
time word; on before and after tape recorder readout

{with telemetry on}

b. Phase equatizer No, 1 output; on during tape recorder
readout with telemétry on

c. Summing amplifier No, 3 output; on during tape
recorder bypass,

Inputs to final amplificr No, 2 are as [ollows:

BYE&AN/CO@HMT

! JOINTTY
:
Z

iR

Approved for Release: 2020/12/08 C05131529



Approved for Release: 2020/12/08 C05131529

T TOP SERARE— COMINT/E. "

EARPOP JOINTIL

BYE-1101-69

a, Prase equalizer No. 2 outputy on during tape recorder
readout with telemetry on

k. Summiming amplifier No, 4 output; on during tape
recorder bypass mode,

6, DATA STORAGE AND TRANSMISSION SUBSYSTEM,

0.1 DATA STORAGE,

The receiver system contains two 75-KHz, dual-track, 2:1
(readout/readin) tape recorders. Delayed commands from the orbit
programmable module are used to turn on the recorders for reading
readout is accomplished by real time command, Maximum tape recorder
readout time is approximately 375 seconds, Diagram % shows now the
data from each recorder track are used to modulate the four telemetyry
transmifters, Data inputs can be interchanged between the two recorders
by cormrnands,

6,2 DATA TRANSMISSION,

The telemetry data link configuration is shown in Diagram 5.
Fach transmitter is rated at two watts minimum power output, The
output of each transmitter is applied via a multicoupler to a comunon tele -
metry antenna, Vehicle status data are transmitted via telemetry link
No, 1, except during tape recorder transfer mode when data are trans-
mifted via link No. 3. Vehicle status and payload mode monitor telemetry
points appear on a 5=-rps, 6H0-point commutator that frequency-modulates
an IRIG channel 18 VCO, BEarth sersor and sun sensor data modulate
IRIG channels 16 and 17 VOC's, respectively, and the solar array current
monitor data modulates an IRIG channel 15 VOO, During the tape recovder
bypass mode the foregoing VCO's are inoperative,

With the tape recorders operating in the normal mode, the
transmitters will be modulated as follows:
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The telemetyy antenna is a VHF monopole having extended
clewents to provide a good ground plane, The location of clometry
antenna on the spacecraft is shown in Diagram 2,
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