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To: Director of Naval Intelligence (0P~922Y35

Subj: Mission T10h; technical description of
Ref: (a) DNI ltr OP922Y3/tmb BYE-19721-6l of 21 April 196k

Encl: (1) Ten coples of technical description e
(2) Ten copies of description of albedo experiment
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lned in reference (a) enclosures
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TECHNICAL DESCRIPTION FOR MISSION 7104 ‘

4I DESCRIPTION OF THE BASIC FUNCTION

: Four satellites have been prepared by the Naval Research Laboratory

for launch into orbit from the Pacific Test Range on or about 9 March 1965,
for use in the PROGRAM~C (POPPY) ELINT collection effort of MISSION 7104,
* The satellites will be known by their respective assigned nomeénclature: o
o 7104A, 7104B, 7104C and 7104D. The thirty—~two collection systems contained
r . in these four satellites are designed to fulflll these two basic functions:

(1) Perform general search Survelllance of the electromagnetlc

N /A(A{:
(2) To enchance the Radar—Order-Of-Battle\datamfrom within the

Slno—Sov1et—Bloc 1. 1A

‘ Each SIGINT collection system is de51gned to cover a spe01flc portlon of _
the frequency spectrum with five bands duplicated in two of thie satellites,
A‘Each satelllte contains eight discrete collection systems which are further
_ d1v1ded into two groups, (four Primary and four Alternate systéms). Either .
- the Primary or the Alternate group may be used at any period of time but-
they both cannot be utilized simultaneously. [The collection systems of
" "~ “the Primary group are numbered P1, P2, P3, and P4 in order of increasing
- frequency of the collection system. For example the lowest—-frequency ,
_ collection system in the Primary group of the 7104C satellite is referred to
L ¢ as 7104C~Pl; - likewise 7104D=A4 is the hlghest frequency collectlon band
by \, . 'of the 7104D Alternate group. :

A -

1I. OVERALL OPERATIONAL DESCRIPTION

The basrc POPPY type collection system uses a very 81mple crystal— ,
 video type receiver de51gned for an operational life of at least one year in
. 3 orbit. 'Up to four of the collection systems in each satellite may be-
R ’} 4% commanded "ON" and @t the end of'a fifty minute period they are auto-
b T "matlcally "RESET" (turn:ed Off) by a timing system in the satellite. When
' the pulsed signals from a radar of medium or high power illuminate the
- gsatellite with sufficient signal strength, the signal is intercepted by one. _ .
by of the satellite collection systems, then it is stretched in time duration - -
- to either 135 or-200 mlcroseconds (narrow and wide respectively) and then e
retransmitted on a pulse-—for-pulse basis by the Data~Link system contained
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in the satellite, Thé radar's pulse repetition rate and the radar scan

 characteristics are preserved, in the data being radiated from these satellites.

" The frequency of the intercepted radar signal is determined by the Band—-Pass
filter utilized in the particular satellite collection system.

The pﬁlse data from these satellite transponding systems are received

_ and recorded along with precise timing information at[  |ground- (b)(l']) :

based stations situated around the periphery at the Sino Soviet Bloc. Pro= (b)(3)
vision is made at these stations to allow the monitoring of two satellites
at the same time by redundant receiving and recording equipment.

, The first two stabilized satellites (7104C then 7104D) are designed to
separate from| (7104B then 7104A) by about fifteen (15) miles
per day with an anticipated incremental separation between the satellites
| (7104C and 7104D) of about 1.75 n. mi/day and 1.3 n. mi/day
for the relative separation between| (7104A and 7104B). Sepa=
ration distance and speed between 7104C and 7104D is to be controlled by
a pair of remote controllable low-level thrusters aimed along the flight line
of the three-axis stabilized satellite (7104D). '

III. SYSTEM CHARACTERISTICS

The specific payload characteristics are given in the Table #1 below.

Item or Characteristic . 7104A 7104B 7104C © 7104D

Weight, in flight (Ibs) | 102.6 *%4 1105.9 /2] 122.3 ¥/% {129,  *

Diameter (inches) 24 | 24 24 S oa
Separation velocity o

from launch vehicle ' ;_ . : . .
(mi/day) ' 43,9 - 42.6 25.6 27.35

Telemetry (chan-3) (mc)| 136,80056 °| 136.5296 ° ' 136.73941 13691:76641 .
Radiated Power (mw) - | o - . :
Channel-A . o 53 , 33 . 50 . 75
' Channel-B (DL#1) 714 . 579 533 333
Channel-C (DL#2) g50 | . 500 ° 511 617
_ Table #I' - Specifications for MISSION 7104 Payloads
\ o | Eaﬁﬁiﬁ@“\”?‘ﬁl@\”fgfr‘”ﬁ\m Paé‘e 2 of 27 pages E
| _. ~ Copy//of 1l ooplf%ﬁ/@@@ )

“FOP-3ECRET :
HANDLE VIA BYEMAN CONTROL SYSTEM

Approved for Release: 2023/12/20 C05025424




‘... .- Approved for Release: 2023/12/20 C05025424 — L

[ -t

s i \—ﬁ/ LN i IR SN
: ancile wia RYELIAL R (1 v
L POPRECREE- , : SETARTT L L 5400%18: HOL:pk . . o

‘ HANDLE VIA BYEMAN CONTROL SYSTEM ’ . Y 5~

A. Satellite Collection Sys‘c‘e"rr'iér

The majority of the characteristics of the ELINT collection systems
in 7104A, B, C and D are given in the following Tables #2, 3, 4 and 5,
respectively, :

1. Receiving antenna systems

The antenna systems of 7104A and B both utilize the basic
symmetrical system of six monopole elements located on the modified
spherical shell of the satellite, Slight degradations in the classic omni=
directional antenna collection coverage result from the proximity of other
antenna elements and the departure of satellite shape from that of a true
sphere,

Above a frequency of 3800 mc/s the antenna element utilized
is the dipole. These elements are arranged in groups around the equatorial
band of the satellite so that the resultant pattern looks outward from the
satellite and covers a particular sector with reception of both horizontal

" and vertical polarization.
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PRIMARY BANDS

ALTERNATE BANDS

" | MISSION 7104A Pl P2 P3 P4 Al A2 A3 A4
{RECEIVER BAND-PASS .
_ Upper 3 db {(mc) 202 720 930 1080 292 655 3090 4180 7 .
. Lower 3'db (mc) 165 595 - 685 815 230 550 2650 3180
Upper 10 db (mc) 204 725 935 1085 293 658 3130 |.4200
Lower 10 db (mc) 164 590 670 810 228 545 2630 3140
- ' Common Common _ Common | Common
COLLECTION ANTENNA S th Aol | withPoa See P=2| o 0 | with a3 | S€© A2 (\\\
Number (#) 6 6 6 6 6 6 6 6 S
Type "‘,i Monopole |Monopole|Monopolg| Monopole| Monopole | Monopolej Monopole MonopoJ;g
Location No,So+4EQ 37° Lat.| 37° Lat.| 37° Lat. |No,So,+4EQ 37°Lat.| 37° Lat.| 37° La\.-
.| PREAMPLIFIERS o
Number (&) 0 0 0 0 0 0 0 0
" |VIDEO AMPLIFIERS
| Number (& 1 1 1 1 1 1 1 1
DATA LINK SYSTEM (Xmir %) 2 1 2 1 2 1 2 1
"] Pulse Width (usec) 135 200 200 135 200 - 135 135 200 Q/
OVERALL SYSTEM P,
‘Fi%ter Sensitivity (~dhm) 55 -1 56 1 54}_11 54 1 55 11 55 -1 57 -1 58 9
System Sens., {w/cm 1.2x10 1.5x10 3 x10 3.5x10 1.2x10 1.5x10 3.4x10 1 x10
Input Pulse Width (psec) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

FOP-SECRP

Table #2 - ELINT Characteristics of 7104A
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: PRIMARY BANDS Y] B - ALTERNATE BANDS o L
i | MISSION 7104B Pl P2 P3 P4 Al A2 A3 A
.| RECEIVER BAND-PASS
- | Upper 3 db (mc) o 202 555 1085 2370 245 655 2900 3320 7 |
il Lower 3 db (me) 165 440 815 1820 200 550 2290 2940
| Upper 10 db (mc) 204 565 1090 2390 247 660 2920 3340
Lower 10 db (mc) 164 430 810 1790 198 545 2250 2920
e ' Common Common Common
COLLECTION AN.TENNA. with Al | with P4 See P2 b Pl , (\
Number (#) 5 6 6 6 5 6 6 6 L/
Type = All Monopole
Location So+ 4 EQ| 37° Lat. | 37° Lat. | 37° Lat. fo+ 4 EQ| 37° Lat. | 37° Lat. | 37° L.{,)
PREAMPLIFIERS :
Number (%) 0 0 0 0 0 0 0 0
VIDEO AMPLIFIERS .
Number (#) ‘ 1 1 1 1 1 1 1 1
- | DATA LINK SYSTEM Xmtr (i) 2 2 1 1 2 1 2 1
. N,
Pulse Width (psec) 135 200 135 - 200 200 200 135 135 (/)
OV ERALL SYSTEM ' O
Filter Sensitivity ( dhm) =55 =55_ =55 -57 =56 =55 ) =570 -57_10
System Sens. (w/cm?) . 2x10 = L. 5x10 i 1.5x10 = 2x10 10 2 x 10 1.5x10 2 x10 2 x10
Input Pulse Width (psec) .4 .4 .4 B 4 L4 4 .4 1 .4

REHIRR e o 7R | Page 5 of27 pages
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A PRIMARY BANDS ALTERNATE BANDS
MISSION 7104C Pl P2 P3 P4 Al A2 A3 A4
RECEIVER BAND-PASS
Upper 3 db (mc) .-184 1860 5350 5900 345 455 1360 4900
Lower 3 db (mc) 155.5 1345 4850 5350 278 345 1070 3800
Upper 10 db (mc) 185 1880 5400 5950 350 470 1370 5000
Lower 10 db (mc) 154.5 1320 4750 5250 275 330 1050 3680
COLLECTION ANTENNA
Number (%) 3 3 .4 4 5 3 3 4
Type : Monopole| Monopole Dipole. | Dipole Monopole | Monopole{ Monopolg D‘ipole
Location No. HemilNo.Hemi.{Equator Equator |[Eg. +SoPolg So, HemilSo. Hemi, quﬁator
PREAMPLIFIERS T
Number () 0 0 4 4 0 0 0 0
VIDEO AMPLIFIERS . -
Number () 1 1 1 1 1 1 1 4
DATA LINK SYSTEM Xmtr (#) 1 A 2 2 1 2 2 1 1
| Pulse Width (usec) 135 135 200 200 135 200 135 200
OVERALL SYSTEM
; tivity ( - =53 -65 -65 -55 -56 ~57 ~57 .- -
Filter Sensitivity (- dbm) 50 11 -1 ~10 10 -1l -1 -1b -1
System Sens. (w/cm?) 6 x 10 1 x 10 6 x 10 6 x 10 1.2 x10 2 x 10 1.3 x10 [4.8x10
Input Pulse Width (usec) L4 .4 .1 1 .4 .4 .4 .1
wpio s, o~z Table #4 = ELINT Characteristics of 7104C Page 6 of 27 pages
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PRIMARY BANDS ALTERNATE BANDS =
MISSION 7104D Pl P2 P3 P4 Al A2 A3 A4
*
RECEIVER BAND-PASS )
Upper 3 db (mc) 184 5350 5370 7300 7950 6250 8400 9050 9500
Lower 3 db (mc) 155.5 4850 4860 6750 7300 5850 7850 8400 9050
Upper 10 db (mc) 185.0 5400 5450 - 7400 8000 63850 8500 9200 9550
Lower 10 db (mc) 154.5 ~4800 4820 6650 7200 5700 7750 8250 8900
COLLECTION ANT.
™
Az. ofcoverage +3db 1500/260O 0050/225b950/3350 0150/1200 1150/2300 3550/13501 400& )O
Number (%) 3 3 1 2 2 2 2 2 2
- Type monopole dipole dipole dipole dipole dipole dipole dipgle dipg ™
Location 37°N.Hemli. Eq. Eq. Eq. Eq. Eq. Eq. EJ. Eq>
PREAMPLIFIERS .
Number (#) 0 3 2 4 4 2 4 4 4
VIDEO AMPLIFIERS
Number () 1 1 1 1 1 1 1 1
DATALINKSYS, Xmtr# 1 2 2 1 2 2 1
Pulse Width (rsec) 135 200 135 200 200 135 200 135<‘\\
_/
OVERALL SYSTEM U
Filter Sens. ( db -50 -65 =75 -63 -76 -65 ~78 ~-80 -79
Sys. Sens. (w/cm?) 16 x 10711 1. 7%1071014, 7x 10711 |4, 7x1071 4. 7% 1014, 7x 10710 9 x 10712 p.8x1071l3. 7x107
. Input pw (usec) min. L4 L1 L1 .1 .1 .1 .1 L1 .1
_ Table #5 = ELINT Characteristics of 7104D Page 7 of 27 pages
- *High Sensitivity P2 Channel
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All of the collection bands above the frequency of 5900 mc
utilize only two dipole=type receiving antenna elements, separated around
the equatorial band of the satellite by either 45° or 67~1/2°, The azimuth
sector of coverage which results from this spaced and inter meshed dipole
system on satellite 7104D is shown in Table #5, where the three db points
are given for the receiving antenna patterns of each frequency band. This
reduction to two channels, in the intercept antenna and receiver design on
7104D, has been necessary mostly to accommodate the relatively large
volume of RF Preamplifier and Filter elements which has been necessary
to obtain the higher sensitivities being required for 7104D. Since this
particular satellite is to be three=axis stabilized, the geographical cover—=
age provided by this asymmetrical reception antenna coverage, is con-
tinuously known and will provide additional emitter location information
by the significant sector DF information. The space around the satellite
which is available for collection antennas is limited and for this reason
it has been necessary to reduce to a minimum, the number of collection
antenna elements, In the collection bands covering the frequency range
below 3320 mc it has been expedient to combine two antenna requirements
into a single element without degrading the POPPY system objectives, This
was done for three pairs of collection bands in each 7104A and 7104B.

2. Preamplifiers are used only in the frequency range above
4850 mc. The design of these preamplifiers utilizes tunnel=diode elements
which are integrated into the band=pass filter proper. This single stage
preamplifier is utilized in the frequency range from 4850 mc to 7300 mc.
Above this 7300 mc frequency a dual or two stage type rf preamplifier is
being utilized which provides about 10 to 15 db improvement in receiver
sensitivity over that obtained with the single stage preamplifier,

3. Video Amplifiers utilized-in the POPPY systems are of the
same basic types which have been employed for three years. Design is
conservative in the areas of power consumption and reliability as well
as size and weight, There are minor differences which reflect the changes
in the requirements for faster rise times or longer pulse durations. There
are multiple input receptacles which connect the several collection antennas

= Page 8 of 27 pages
opy }} of 11 copies
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and filter-detector channels to the single video amplifier, Where high
sensitivity is extremely important in a collection band, a separate video
amplifier is utilized with each channel of reception, (necessitating separate
threshold circuits for each channel of reception) so that the noise from only
one crystal detector is present with the signal at the particular threshold
device which compares the signal level with the receiver noise amplitude.
- This technique is used in 7104C-A4 (3800 to 4900 mc) so that the system -
"sensitivity is about 7 db hlgher than the equivalent collection band in the [
7103A=4, '

4, Sensitivity

Tables, #2, 3, 4 and 5 give at the bottom a list of sensitivity
labeled Filter Sensitivity (=dbm). This is thé tangential-signal-level
attainable with one channel of the receiving system, separated from the
threshold device and the combination losses of * several channels
connected together in a single video amplifier,

The next line is labeled "System Sens. (w/c»mz). This is the
power density necessary at the Satellite in order for it to respond solidly,
" pulse=for-pulse, to an illuminating signal,

"Input Pulse Width (usec)" is merely the design rise-time
utlllzed in the particular video amplifier design of each collectlon band,

B. Satellite Modulator=Transmitter System

The crystal=video type collection systems up to this point are not

. particularly unique except for their high reliability and conservative design
and efficiency. The output from each video amplifier is fed to a separate
threshold detector and a monostable multivibrator which is used to stretch
the input pulse to 135 microseconds in time duration for some of the
collection systems and to 200 microseconds in duration for the other
collection 'systems. The monostable multivibrator then keys on the trans=
mitter for the duration of the pulse, either 135 or 200 microseconds.

1. Data Link Systems

, Tables—#Q—-——GS-—-—4—and~5 giveSthe value in milliwatts which is
radiated from the turnstile transmitting antennas of each satelllte The
T e ek 96 9 OF 27 pages
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radiated power from these four satellites exceeds by a slight margin the
power available from the 7103 satellites, The characteristics of the
Modulator which result from changes in temperature and voltage are given
in Figures #1, 2 and 3.

Figure_#2, and #3 show for two voltage extremes, the Modulator
pulse width for changes is the input pulse repetition frequency (PRF). This
reduction in output pulse width with increasing (PRF) is a design feature
to increase the PRF range and resolution of the POPPY systems using the
"Narrow" pulse format.

Page 10 of 27 pages
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7 | Input | Syne ,
. | Pulse | Pulse : . \
. lwidth | (dbm)} 1 2 3 L 5 6 7 8 9 10 11 12 13 1k 15
e | | N}
Lof 1 [bess |'ho |39 | 36.5]3k.5 | 33.50 385030 | 28 | 2k | 19 15 133 | 14| 103 o ]
: 2 Wi,0 | 41 | ko 39 37 35 33 32 | 31 {29 27 22 19 16 1% 13 ()
3 |4 | k5| oz 393 | 38 36 |3+ |33 | 315] 303| 29 o5t | 22 19 17 15-.
5 |45 |'uas{uok| ko |39 |37 |35 |33 |32 | 32| 3| 28 | 25 | 23| 1 18
7 fus fue [wm | s |30 |3kl 33|32l 3| 30| e | esi| 23 | a1 | 192
Pl e s b2 f w1l | ko |39 | 375|355 [ 33| 325 31| 30 29 o6L | ok 22 20%
clas fws {he [wf o 39 |38 |36 |3 | 33| 3| 3| eon| 28h| 26 | 2v | 22
) 25 | L5 Lo L1 | ko 39 38 | 36 | 3k 33 32 31 30 29 275 | 26 . 25 (
| | | — o
Table #6 = Input Signal Level versus Pulse Time Duration - ' (/ '
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C. Payload Telemetry

- The telemetry transmission is of the FM/AM type where the sensors
monitoring the voltages and temperatures for housekeeping purposes are S -
frequency modulated and utilize the IRIG channels #3 and #4 redundantly.
. The format utilized is 1/2 second samples repeated every eight seconds for
7104A, B and C;, ‘and every 16 seconds for the 7104D payload.

The signal using IRIG #3 and #4 have in the eighth, ninth, tenth and
eleventh segments a level change which indicates when the first, second,
third or fourth collection bands, respectively, are turned on., Segment -
number 12 indicates by level change when the Alternate group is utilized,

Detailed description’ of Segment assign:ments is given in Table #7

IRIG #3 and 4 o _
1/2 second Segment : : Description of monitor function :
#1 (b)(1)

#13
$14
#15
#16

g Table #7 = Telemetry Housekeeping} Segment Assignment

Page 16 of 27 pages
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D, - COMSEC Plans

At present there is no encryption of the data, however every ettentionA C
has been paid to limiting the probability of detection by specific design
considerations. The power output of the data link transmitter is limited

‘so that the four bay receiving antenna array consisting of ten element YAGI

antennas coupled to a very low noise receiver with high frequency=stability,

'is required to detect the signal, when the satellites are at altitudes of 500

nautical miles. No residual power is radiated from the data link transmitter
between the data pulses; the data channel responds on a pulse to pulse basis -
for the period of the stretched pulse, Bandwidth of the data transmission
system is minimized through the use of stretched pulses. Studies have .
indicated that interception of the data signals by conventional countermeasures

. equipment and installations is literally impossible, Only through the use ‘of

high gain antennas and considerable knowledge of the orbital elements Would ‘
1nterceptlon be possible,

IV. GROUND SUPPORT EQUIPMENT

Characterlstlcs of the Receiving=Recording syste\

1. Recelvers utilized. are a 4 to 6 db low n01se ‘converter and a R-3904/
URR receiver.. .. The Data=Link (Channel B and C) receiving antennas
are a four-bay array of tén element YAGI\mounted for reception of vertically
polarized signals., The YAGI antennas are aimed upward at an angle of about
15° from the horizon, and has a gain of abOut 16 db. The half power beamwidths

o : Page 17 of 27 pages A
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in azimuth are about 22° and in vertical coverage it is about 55°. Antennas are -
trainable in azimuth only through the use of planetary gear drive connected '
to a steeririg wheel mounted on the vertical mast.’ In the consolidation
complexes| this arrangement is being replaced with a pair

of identicalarnernmas mounteuon an eight foot high tower instead of the roof

of the HUT, with antenna training bemg accomplished by remotely controlled
motor drive system,

, 2. Tracking. The satellites of Mission 7104 will be tracked

in the same manner used on all the previous Program "C" collection experi=
ments; monitoring the 136 mc telemetry signal with a receiver channel con-
nected to an antenna which is elevated about 15° and manually trainable in

- azimuth. The azimuthal tracking is accomplished by use of a lobe switching -
DF arrangement on the two ten—-element YAGI antennas used with this Channel~-A
receiver. The antenna for reception, Channel-A, has been designed for minimum
side lobe structure and provides about 25O half-power beamwidth. - The vertical
half power beamwidth is about 55°.

The receiver used for tracking is similar to those used for ,
the reception of the transponded ELINT data; UHF-to~HF low=noise converters -
followed by modified R=390A/URR communication receivers with 27 Kc IF
bandwidth,

3. Recording System. The Model GR—-28OO magnetic tape recorder
bullt by the Consolidated Electrocdynamic Corp. is presently being used
throughout the Mission 7103 data collection effort and will be available for
Mission 7104 data recording. This machine is a basic 100 kc (at 60 ips)

" instrumentation type seven track magnetic tape recorder. Provision is made for ,
FM type recording of four tracks of ELINT experiment transponded data utilizing -
tracks #1, #3, #5, and #7, and timing information on tracks #2, #4, and #6
via Analogue electronics. The center frequency of the FM carrier is 27 kc
at the 30 inch per second tape speed used for the recording., With this tape

~ speed, and the use of one mil-thick 1/2 inch width magnetic tape the total
recording time on a 10-1/2 inch diameter reel is 24 minutes, more than enough
for the recording of one satellite on its passage across the horizon of the

collection site,
¢
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4, Timing System for Data Collection System,

The Astrodata Model 6140-500 Time Code Generator (TCG) is

. utilized to generate a 20-bit binary=coded decimal (BCD) timing signal for
-+ recording on Tracks 6 and 4 on the data tape so that absolute time may be

derived during the analysis process. The carrier frequency of the timing signal
is 2,000 cycles per second. The primary reference oscillator from which the
Astrodata TCG derives its basic accuracy is a AN/URQ=~10 which has a '
fractional frequency error of less than 5 parts in l_O"'lO or one millisecond

drift in a period of 30 days, after a period of operation of at least three months;

The-1 megacycle sine wave signal from the AN/URQ=10 is used :

| to drive the Astrodata time code generator. The 100 kilocycle signal from the
~ AN/URQ-10 is then divided down to 50 kc and 60 cycles per second., The 50 ke .

signal is recorded on tracks 2 and 6 of the tape with the Data. The 60 cycle
signal is used to drive the capstan motor on the tape recorder so that the tape - .
speed as well as the 50 kc and Time Code are directly related to the accuracy. :
of the Primary frequency standard (the AN/URQ=-10) at each site. Careful '

‘checks are maintained on the drift of this standard oscillator and when the

departure from the local time observatory signal is sufficient, an adjustment

" is made in the oscillator and the time code generator,

- 'v$ DATA PROCESSING

All Data from the Mission 7104 satellites like that from the predecessors. °
of 7103, 7102, and 7101, ‘will be delivered to NSA Fort Meade for processing.
Certain of the data will be sent to SAC for additional independent analytical
treatment for ROB SIOP purposes. NSA and SAC must provide the additional

“"details concerning the processing of the 7104 data.,

ESTIMATE OF SYSTEM PERFORMANCE

Accuracy of pulse period as well as antenna scan rate surpasses that
now realized at most conventional peripheral sites. PRI is read and reported

" t0 0.01 cycle, Levels of performance have demonstrated that in each

intercept band, every known signal type (of suitable power level) have been
intercepted, giving the system a high confidence level., RF acceptance

which might give rise to false intercept results, The reliability of thwﬁp
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system s performance has been exceptionally good throughout the entire life
(over one year). Compatibility of payload components in the vehicle as well
as RFI problems have always been worked out prior to launch. '

. 7101 with two years ‘in orbit and 7103A, B, and C W1th one
year in orbit with no degradation of performance, have demonstrated a very
high confidence rating in the reliability of these Satellite designs. Mission
7104 has utilized the same simplicity and redundancy in de51gn and therefore
should have at least one year in orbit. '

_ With the extension of frequency coverage,l d-uplicate 'c‘OVerage ‘
in some instances and the increase in sensitivity it can be expected that
. Mission 7104 will exceed the performance of 7103. ’

Flgure 5 through Flgure 11 are offered as typlcal examples
of the rece1v1ng antenna patterns utilized on Mission. 7104 : :
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Tho avallebilicy of carth eatellite vebleles pevmits an over-all stuly of
the caveh's plasetary conditien oo secn frem space. iGwa viewed fron the cule
gide, the carth should alov o varisbilicy cuch groster tham that observed on
other planets, duo o contissally chonping cvbunts of clond and snvw cover and
of atesspbarie dust. A a wesels there gro defly chonges dn she porcentese of
aunlighe scettored bock {8fo spece. The pualight aboorbod by eesth conptitutes

. e inpat ensrgy ohich drives o corth's weathor mwebise, The divinsut fector

producing variations im this imput cpewgy i the chonging reflcetiviey of cavedh.

‘ e HEL Harth Albods frperiment esmstivutes s wessuve of {ntegrated sune
iight boeh-soatternd fzom savth. The Albeds Bxpericent looks av the poredon of
wauth directly bolow the satcllive, The imstruscstation odde uwp the total
iatenaity of vieibla corth iight strilifes the botten of the sascllite ang pro-
vides on decureto erbital coverags of beskescottored light. If read-cut emce

@ day, the dovice provides a dally ploustary slbode dadom, 1€ geadeout ot niche
ence an exbie, it provides dn avevege wefloctente vaslue once per ovbig, L.6. ghont
i3 lemgicudionl dedices por day. The oum of the daily lomgitudinsl dndices wodl@d
equal ths dally planctery albede Lodem. '

 Tho EBL fprth Albedo Repordmast should show up dally changes im planstary
albodo dnden associated with changes in the dvar-all eorth neteoselopic condition,
Tas delly chompes ave expected to be cupérizposed on long ternm chenpes swseek-
ated with vordations da the angle botwesm the sarth-sun lime and the estelilite
erbital plame. The daily chengus obould correlate with clovd cover swd peowm
patterns as dofexnioed by TIBOS type vebicles., The Albeds Smpevivent s eupested
to provide guantitaeive data of good edoparative secuvasy. 12 4s o fires step .
townrds obtalning quantitetive sonol albeds fndiees sad the roleted conal sulaw
heat fmpuz fusmcticm. This fype of dete io expested to Be of hgher guantitative
accoveey than thob deriveble from TIDOSY eype systoms, and cepresents an avea
»ﬁzamgmﬁm of ths pore dctailed cloud stoweturel view fuvnished by TIRGS
PACTHRSH.

_ The instrunoniation conotiutiog the Zarth Albedo Szperiment cohstets
of o vigible light photometer, photometer dutremt %o digltsl comvarter and au
accumelsting cowacar shift veglstev with odu-évesible readown, The insteusca-
tation $6 o Mght scasitive vorsisn of tho susesesful Radose ewperiwent Flows
in 1083, b0 planmed £light pechame eomslots of tuwe ouch unlts pointing
fouard copth togother with o vodose intesratian desimoter.
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