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SECTION 1
INTRODUCTION

This document contains the results of the analysis conducted on the telemetry data from the
prelaunch, launch and flight activation phases of LANDSAT-2 spacecraft, It is presented by
subsystem sections and provides for interrelationships as they exist betweeﬁ several sub-
systems, A brief statement of subsystem characteristics precedes flight evaluation state-
ments, The appendix contains a total list of components flown on LANDSAT-2 and a complete

listing of commands and telemetry functions for reference,

Flight data is compared to baseline data established at the ZOOC plateau during thermal vacuum

testing of the spacecraft., Ewvaluation guidelines were derived from the specifications developed

from the LANDSAT program objectives, i.e., The primary mission objective of LANDSAT-2
is the acquisition of multispectral images of the surface of the earth. To accomplish this
ohjective, two different types of multispectral sensors are used; a three camera return beam

vidicon (RBV) system, and a four-channel multispectral scanner (MSS),

A secondary objective is the use of the LANDSAT-2 receiving, frequency translating, and
transmitting equipment as a relay system to gather data from fixed earth-based sensor plat-

forms which are operated by individual investigators.

Systematic, repetitive earth coverage under nearly constant observation conditions is required
for maximum utility of the multispectral imagery to be collected by LANDSAT-2, A circular

sun-synchronous orbit provides the optimum repetitive observations conditions,

LANDSAT-1 has been in orhit since July 23, 1972, and has its orbital parameters adjusted
to make all descending equatorial crossings have the same sun angle, and to repeat the sub-
vehicle earth trace every 251 orbits {18 days). LANDSAT-2 has essentially the saine orbit,
but is adjusted so that the combination of LANDSAT-1 and LANDSAT -2 provide repeat cover-
age of the sub-vehicle earth trace every 9 days,

The first 50 orbits are covered in this report.
| 1-1/2
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SECTION 2
SUMMARY - ORBITS 1-50

The LANDSAT-2 spacecraft was launched from the Western Test Range on 22 January 1975 at
022:17:55:51,604, The launch and orbital injection phase of the spaceflight were nominal and
deployment of the spacecraft followed predictions,

-POWER SUBSYSTEM (PWR)

After separation,the solar paddles deployed successfully, slewed to proper position, and
began normal sun tracking. The array current averaged 14,7 amperes and reached a peak
current of 15, 8 amperes, - Battery voltages were 33.2 VDC at max charge, and the end-of-
night voltages were about 28.6 VDC, Battery temperatures averaged 19,0°C, All compen-
sation and auxiliary loads completed checkout successfully., In Orbit 2 the shunt loads drew

current, showing that the automatic shunt dissipators were operable.
ATTITUDE CONTROL SUBSYSTEM (ACS)

Following a nominal separation at 18:54:55 and subsequent stabilization, the ACS continued

to operate normally, Roll, pitch, and yaw position and rates specification were met success-
fully. Existing levels of spacecraft disturbance torques resulted in an average of 1-2 gates
of +R and 0-1 pates +P polarities per orbit, Analyses are continuing to evaluate the nature

of the disturbances and to define subsequent compensation via the use of the Magnetic Moment
Compensating Assembly (MMCA), The yaw mode was commanded to '""normal' during inter-
rogation 1 Alagka,

The overall performance of the ACS has been excellent,

COMMAND/CLOCK SUBSYSTEM (CMD)

All command functions have performed well. From separation of the spacecraft, real time,

COMSTOR and ECAM commands have been executed in a timely and exact manner, All
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difficulties associated with commanding have been directly relatable to acquisition/pointing

and non-spacecraft problems.
TELEMETRY SUBSYSTEM (TLM)

Normal telemetry was congistently received with both the USB and VHF down links being exer-
cised, All functions in the telemetry matrix are normal and within expected limits, All tele-
metry indicates that the spacecraft telemetry subsystem performance has been nominal,

ORBIT ADJUST SUBSYSTEM (OAS)

Health functions of the OAS were normal, In-plane orbital corrections were made by firing the
-X and +X thrusters. The test burns on these thrusters lasted 4, 8 seconds each and the longest
burns were of 420 seconds duration, All operations were normal, Tracking data have con-
firmed the desired corrections:. About 6,69 pounds of hydrazine were used during these

maneuvers,
MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

Telemetry function 4002 was defective prior to launch, Other health functions of the MMCA
were normal, The unit was not activated during the period of this report, Insertion of dipole
values was deferred pending evaluation of the ACS performance, ACS gating during this period

has averaged less than one gate in the +R, -R and +P direction per orbit.
UNIFIED "8" BAND/PREMODULATION PROCESSOR (USBE)
The USBE functioned normally throughout this period. Carrier and subcarrier frequencies and

formats were present for commands, telemetry, (1 kb real time and 24 kb playback) ranging,

and data collection system transmissions, Power output was nominal,



SEPARATION AND UNFOLD SUBSYSTEM (SUS) -

The separation subsystem performed as expected, The 2.5 second timer initiated paddle
unfold, Before separation the subsystem properly restrained the paddles, disabled the
primary and redundant matrix A drivers, provided -24,5 VDC to the Attitude Control reset
line, and provided telemetry signals indicating that the spacecraft was still mated to the Delta
Vehicle., After separation all circuits were activated, separation was confirmed, and paddles

were deployed properly. Both separation switches closed as expected.
THERMAL SUBSYSTEM (THM)

The operation of the thermal subsystem in both the sensory ring and the ACS was within the
expected Hmits at all locations., Average temperatures were: ACS baseplate 20, 5°C,
sensory ring 18,9°C, and center section 19.3°C, The shutter position average at Orbit 50

was 42, 8°,
ELECTRICAL INTERFACE SUBSYSTEM (EIS)

All EIS funetions that were exercised during launch and activation were executed and con-
firmed, After launch, power switching was held to a minimum. Operation of time code
processing, search track data processing, back-up timer operation, signal switching, and

power switching was confirmed,

NARROWBAND TAPE RECORDERS (NBTR)

Both NBTR's operated in 2 nominal manner. .Both recorders were ON and recording during
the launch phase. NBTR-1 was played back over Alaska in orbit 1, During orbit 2, both
NBTR-1 and 2 were played back, Data was satisfactory and continued to be normal throughout

this report period, Telemetry points on the recorders were normal,



WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

Both WB links were activated during Orbit 12 in the 10 watt mode. All subsystem telemetry
data was normal, The high power mode {20 watts) was tested in Orbit 13, and all telemetry
was normal, Carrier-to-noise ratio in the wideband ground receiver IF was measured as a
function of satellite elevation angle and checked against the RF link budget. Both links agreed
within 2 dB with calculated performance, and link margins appear more than adequate for all
RBV and MSS data, Prelaunch RBV and MSS data were played back over the wideband links

in Orbit 15, and all data appeared normal, MSS minor frame sync errors measured were

the same as measured prior to launch. (5 errors per 10 seconds at Goldstone), Both wide-
band RF links, including receiving site equipment, performed as predicted throughout this

period,
ATTITUDE MEASUREMENT SENSOR (AMS)

The AMS power was applied during Orbit 6, and the unit has performed as expected since then,
ACS fine control agrees with AMS output.

WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

Both recorders were OFF and at mid-tape position during launch, During Orbit 5, the re-

corders were rewound in preparation for playing back of data recorded prior to launch,

In Orbit 15, prelaunch RBV data from WBVTR1 and MSS data from WBVTRS were played
back, and all data was good. MSS Sun Cal data was recorded on WBVTRZ in Orbit 21 and
playbacks of prelaunch recorded data was made on both WBVTR's. WBVTR2 telemetry

values and MFSE counts were nominal,
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RETURN BEAM VIDICON (RBV)

The RBV subsystem was activated over Greenbelt during Orbits 40 and 41, All cameras
were turned on, each operating separately and then all together, Telemetry values and

MFSE counts were nominal,

The RBV was not operated again during this report period.

MULTI-SPECTRAL SCANNER (MSS)

The MSS was activated over Goldstone during Orbit 19, All operations were nominal, Dur-
ing Orbit 21, a sun cal occurred over Alaska, Subsequent to activation the MSS scanned

54 R/T scenes (185 KM x 185 KM) through Orbit 50, each consisting of images from 4
spectral bands obtained from the United States,

DATA COLLECTION SYSTEM (DCS)

The DCS receiver was powered during Orbit 5, and the DCS sysfem received and re-trans-

mitted the normal number of messages., Telemefry was nominal,
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SECTION 3
SPACECRAFT ACTIVATION SEQUENCE

The following paragraphs describe the activation sequence for'the Spacecraft through Orbit
90. This sequence is subdivided by orbit and interrogation. For each interrogation, the
stations and activities are listed, Only initial activations with associated times are shown,

All subsequent commanding was normal.

Prelaunch (WTR, OCC)

1, Start NBTR2 in record at 17:23:51 GMT
2, Start NBTR1 in record at 17:28:37 GMT

3. Switch to internal power at 17:42:00 GM T

Orbit O/1 (WIR, WINKFIELD, TAN, MAD, ULA, HAW)

1. Lift off at 022:17:55:51, 604

2, Separation at 18:54:55

3. Ascending Node 18:57:12

4. Confirmed Controls Stabilization of S/C, 18:56:01
6, Satellite Night to Day Transition 19:17:03

6. Enable USB Transmitters 18:57:36

7. Established Command Ability 19:10:02

8. USB Ranging ON 19:11:27

9. Playback of NBTR1 19:26:00

10, RMP-A, Low Motor Voltage 19:34:51



Orbit 2 (MAD, ULA, HAW, ACN)

1, Confirmed ability to turn auxiliary and compensation loads on and off. 21:05:53

2. Playback of NBTR2. 21:06:58

Orbit 3 (MAD, ULA, GWM)

1, Verified spacecraft status, stored and real time command capability,

Orbit 4 (ENT, ULA, GWM)

1. Verified spacecraft status, stored and real time command capability,

Orbit 5 (ENT, ULA)

1.  Wideband Video-2 Recorder ON 01:59:08
2. Wideband Video-1 Recorder ON 01:59:15
3, WBVTR-2 Rewind 01;59:22

4. WBVTR-1 Rewind 01:59:22

5. WBVTR-2 OFF 02:01:20

6, WBVTR-1 OFF 02:01:21

7. DCS Receiver-1 ON 02:02:08

Orbit 6 (ENT, GDS, ULA)

1. Attitude Measurement Sensor ON 03:51:44

Orhit 7 (GDS, ULA)

1. Verified spacecraft status and command capability
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Orbit 8 (HAW, ULA)

1. Verified spacecraft status and command capability

Orbit 9 (HAW, ULA)

1. Verified spacecraft status and command capability

Orbit 10 (MAD, ACN, GWM)

1. Verified spacecraft status and command capability

Orbit 11 (BDA)

1. Verified spacecraft status and command capability

Orbit 12 (ENT, ULA)

1, Wideband power amplifiers 1 and 2 ON 10 watts (no modulation) 14:29:31, OFF 14:36:53

2. Wideband frequency modulator inverter, ON 14:29:41, OFF 14:36:55

Orbit 13 (ENT, EGD)

1, Wideband power amplifier-1 ON 20 watts (no modulation) 16:10:39, OFF 16:17:55

2. Wideband power amplifier-2 ON 20 wattg (no modulation) 16:10:37, OFF 16:17:53

Orbit 14 (ULA, EGD)

1. Enabled and configured RBV/MSS filters, Real time RBV data on filter A and real
time 2 MSS data on filter B 17:56:28
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2. Wideband power amplifiers 1 and 2 ON 17:58:37 , 20 waltts, (WBPA reduced to 10
watts 18:06:23 - no modulation

3. WBPA's OFF 18:05:55

Orbit 15 (ULA)

1, WBVTR-1 Playback mode ON 19:32:06, OFF 19:51:44

2. WBVTR-2 Playback mode ON 19:34:20, OFF 19:51:44

Orbit 16 (ULA, MAD, HAW)

1. Verified spacecraft status and command capability

Orbit 17 (ACN, MAD, ULA, GWM)

1. Verified spacecraft status and command capability

Orbit 18 (GWM, ENT, ULA)

1, Verified spacecraft status and command capability

Orbit 19 (MIL, ENT, ULA)

1, Commanded MSS band and modes ON/OFF in sequence, then total system operated
(including WBVTR-2 Rec) 02:15:12,

Orbit 20 {GDS, ULA, ENT)

1. Verified spacecraft status and command capability



Orbit 21 (GDS, ULA)

1. MSS System ON 05:38:44, Sun cal performed (WBVTR-2, ON; WBPA-2, ON)

Orbit 22 (ULA, HAW)

1. Verified spacecraft status and command capability

Orbit 23 (HAW, ULA, MAD, ACN, GWM)

1, Verified spacecraft status and command capability

Orbit 24 MAD, ACN, GWM)

1. Verified spacecrait status and command capability

Orbit 25 (BDA)

1. Verified spacecraft status and command capability

Orbit 26 (ENT, MIL)

1. Real time MSS operations

Qrbit 27 (ENT, GDS)

1. Real time MSS operations

Orbit 28 (ULA, GDS)

1. Real time MSS operations
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Orbit 29 (ULA, MAD, HAW)

1. Real time MSS operations

2. [ECAM activated in the Load mode and Program mode

Orbit 30 (MAD, ULA, HAW, ACN)

1. ECAM A and load B

Orbit 31 (MAD, ULA, GWM)

1. Routine operations

Orbit 32 (ENT, ULA, GWM)

1. Orbit adjust - X thruster test at 00:34:00, 8

Orbit 33 thru 39

1, Routine operations

Orbit 40 (ENT, BDA)

1. RBV initial turn ON-OFF

Orbit 41 (ENT, EGD)

1, RBV test on each camera and on aill

Orbit 42 thru Orbit 44

1. Routine operations
3-6



Orbit 45 (MAD, ULA, GWM)

1, Switched to MSFN-B/STADAN A, USB-B and VHF-A now being used

Orbit 46 (ENT, ULA, GWM)

1. Routine operations

Orbit 47 (MIL, ENT, ULA)

1, Sun cal, MSS

Orbits 48 thru Orbit 50

1. Routine operations
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The LANDSAT-2 spacecraft was launched from the Western Test Range in a Near Polar Orbit

SECTION 4
ORBITAL PARAMETERS

on 22 January 1975 at 17:55:51, 604 z, The official international designation is 1975-4A and
the migsion tracking and telemetry number is 7500401,

Following are the Brouwer mean orbital elements for satellite 1975-4A (LANDSAT-2) com-
puted and issued by the Goddard Space Flight Center,

Table 4-1. Elements of the Mission Orbit

1 Post Orbit
Planned Post Launch Adjus;ts2
1, Apogee 907.7 km 915, 03 km 916.84 km
2. Perigee 907.7 km 901, 56 km 898,47 km
3. Inclination 99, 098* deg 99,095 deg 98, 096 deg
4. Semi-major axis 7285, 820* km 7286,462 km 7285, 820 km
5. Eccentricity 0.0001* 0. 000925 0.001260
6. Anomalistic Period 103, 152 min 103, 165 min 103,1514 min
7. Distance between ad-
jacent ground tracks
at the equator 159,375 km 165, 57 km 159, 35 Iam
8. Average cycle
duration 18 days 18 days 18 days
9. Delta days in
standard cycle
(LANDSAT-1 and
LANDSAT-2) 9 12 9
10. Phasing between o o o
LANDSAT-1 and~2 135-225 131.9 196.6

*The 3-sigma uncertainties for the inclination, semimajor axis, and eccentricity are +0,1
deg, +22.2 or -24.1 km and 0, 002 respectively,

1 EPOCH 75 Y 01 m 250 at 00 hrs 34, 00 min, U, T,
2 EPOCH 75 Y 02 m 060 at 22 hrs 36, 00 min. U. T,

The mission requirement for LANDSAT-2 was to place the satellite in a sun synchronous orbit
with 18 day ground track repeat cycle, and to phase it at an angle of 135 to 225° with LANDSAT-1,
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Also required was a combined full coverage of the earth, using both LANDSAT-1 and LANDSAT-2,
in 9 days. These requirements have been achieved satisfactorily with in-plane orbital cor-
rections of LANDSAT-2 which placed the satellites 9 days apart in the 18 day ground track

repeat cycle;

Figure 4-1 shows the first and subsequent orbit tracks of LANDSAT-2, All descending eq-
uatorial crossings occur at approximately 9:30 a.m. local time, All ascending crossings are
in local darkness.

4-2



Yo
ST{EO*QI Ekklf
it-7o]

¥/e-%

"len DL LUR Y IE - I LT AT R T BT S SRS ST Yl 9% A 8 B0 ' D 63 6D M M 4% 40 wWONOM o oE WY oo LIS N S I LR R L L T G0 00 LS B T R 12 10 15 We S g 8t 63 16a IR " \ID.
N - = = =TT T Z e aa i
= 4 -
- LT b= L Ml -1 -1 ~ |~ e
" A Pl "y o d . : % v.d »
) % = SENIZeNp
% i \.—Lt[“"-s. "
6 z?% PuLa 6
@ i ” =
=3 E
L1} P "n =
. N, "~ .
“ ’ id ’ L 1.
. / / .
” /' — 35
W .
® HAW )
. / e
i [ ‘
; GWM ] *
T * ;
5 | - 5
Dfe EQUATOR] {1 Vg g | 7| Teauaror | e g
. J [ N / VAN, : IES .
L v 1/ - %
2 ; F—— - INSERTION - »
, T ny s éﬁ ;
" / ;If i : BUR L ALEES s
" : / v Y8 / NCEEE:
w i / * : = '{ HEK 'f °
: Ji T : . #
i — —ft - : 0
Wi /. ! Sl
. ‘ 3 ; 1 + ! ‘ ' l
N "o I L
. AT 5
o brd ! | : f
aWi 4 [
4 T AN
‘ gl /i
w0 i Il
2 !

L B L TR BT TRN |- TR TS VA

s
BUROLS R0 KM B M0 T OES 603 0 4 A0 5 90 B A 5 D 5 0 % 10 15 20 5 X0 3% 40 m w3 o 0 65 fa M 40 B 50 5 100 0 00 I IFE G 5 D WS B3 183 50 65 (%0 113 1m0
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SECTION 5

POWER SUBSYSTEM

The powér subsystem includes two solar array platform assemblies to convert solar energy
to electrical energy; eight storage modules to store electrical energy; one auxiliary load con-
troller and two auxiliary load panels to dissipate excess electrical power; one power control
module and one payload regulator module to regulate and distribute ii)ower. See Figure 5-1

for functional block diagram,and Figure 5-2 and Figure 5-3 for hardware illustration.

The power subsystem provides unregulated and regulated power to satisfy the electrical load
requirements of the spacecraft, Unregulated power is supplied with a voltage range of -26
vdc to -37. 5 vde. The regulated power bus is -24. 5 + 0. 5 vde with an output dc impedance of
0. 01 ohm and an output ac impedance of 0, 1 ohm at frequencies up to 10 KHz, The power
control module can deliver up to 20 amperes and the payload regulator module can deliver up

to 26 amperes under these conditions,
The Power Subsystem was launched in the configuration shown in Table 5-1,

Table 5-1, Power Subgystem Launch Configuration

MODE CMD MODE CMD
BATT 1 SHUNT LD D ON 437
BATT 2 ) COMP LD 1
BATT 3 { COMP LD 2
BATT 4 COMP LD 3
BATT 5 5]  ON 353 COMP LD 4 OFF 355
BATT 6 COMP LD 5
BATT 7 COMP LD 6
BATT 8 COMP LD 7
AUX LD 1 COMP LD 8
AUX LD 2 TR CHARGE NORM 346
AUX LD 3 OFF 374 PRM ON 727
AUX LD 4 PRM FTAP ON 622
AUX 1D 5 PSM BUSS EN 655
SHUNT LD A SW TMP PWR ON 614
SHUNT LD B ON 437 SPACECRAFT REG 1 SEL
SHUNT LD C PAYLOAD ' REG 3 SEL
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Figure 5~1, Functional Block Diagram, LANDSAT-2 Power Subsystem
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Figure 5-3. LANDSAT-2 Observatory Solar Array Deployment

Performance

The bat tery packs in the LANDSAT-2 power subsystem were on low level charge until
17:42:00 GMT when the spacecraft was switched to internal power prior to launch, The
batteries powered the spacecraft for approximately one hour and 40 minutes until 19:21
GMT when the solar array current became high enough to supply the load and begin recharg-
ing the batteries, The maximum depth of discharge was 30.3%, The voltage was 29, 6 at

this point with a current of less than 50 milliamperes,
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For comparison to LANDSAT-1 data,a time of 19:09:35 GMT was taken when the battery
voltages were near their minimum voltage due to high currents and deep discharge, Table
5-2 shows this comparison, The higher current shows that the LANDSAT-2 data would
have slightly higher voltages than LANDSAT-1 data if adjusted to the same conditions. The
voltages are quite adequate to safely supply the LANDSA T-2 mission,

Table 5-2, Comparison of Battery Discharge Characteristics

Depth
Current of Voltage Temperature
Spread Discharge Average Range
Spacecraft (Amperes) (%) (Volts) (DGC)
LANDSAT-1 0.72-0, 82 27,8 28,21 18,8-21.5
LANDSAT-2 0,89-1, 00 27.8 28,29 16,1-20,3

End of night voltages, average battery temperatures, and temperature spread between bat-

teries is shown in Table 5-3, Battery performance is normal,

The solar drives were launched with both panels in the normal mode. After deployment at
night the right solar panel began slewing to align itself normal to the sun (see Figure 5-4),
The left panel sun sensor did not clear the albedo shield until approximately 7 minutes into

day one at which time it also began slewing to align itself to the sun. Final alignment to
the sun was not complete until near the end day in Orbit 2, Orbit 3 shows the normal solar

array signature with its two shadow areas resulting from the sensory ring shadow on the right
panel near sunrise and sunset; and earthshine implinging on the panels when they are jointly
receiving direct energy from the sun and reflected sun energy from the earth, At midday
there is no earthshine and the solar array had a current of 15, 37% at an unreguiated bus volt-
age of 31.9 volts. This point will be used to monitor solar array degradation in future re-
ports. The Solar Array Average Energy was 1123 ampere-minutes in early orbits, Based
on the above results the power subsystem is anticipated fo fully support LANDSAT-2 mission
with adequate power,



SOLAR ARRAY CURRENT (AMPERES)

During Orbit 7 the shunt limiter went into operation when battery taper began, The maximum
unregualted bus voltage during shunt limiter operation was 37, 4 volts which indicates that

the solar array bus voltage was being held at approximately 38, 0 volts since it is a diode
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Figure 5-4, Initial Acquisition of Solar Array Current

drop away. This is within the voltage specification of 38,0 + 0,150 volts.

The auxiliary loads and compensation load command capability were verified in Orbit 2,
In Orbit 2 compensation loads 1, 2, 3, 4, 5, 7 and 8 were turned on as scheduled to pro-

vide more even heating of the spﬁcecraft until normal operation began. All compensation

loads except 6 remained on thru Orbit 50,
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Auxiliary loads were not required during Orbit 1, to allow a preplanned overcharge to be
given to the batteries, In Orbit 2 auxiliary loads 1, 2, 3, 4 were turned on as scheduled
by power management. Normal auxiliary load programming proceeded as planned by

power management in subsequent orbits,

Table 5-3 shows major power subsystem parameters and Table 5-4 shows power subsystem
telemetry for selected orbits, All regulated voltages are stable and in close agreement
with ground measurements, Some parameters in Table 5-4 may be slightly different than
Table 5-3 because 5-3 uses a time span for power management (night followed by a day)
different from the time span which is used in Table 5-4 which is the playback period from
the NBTR,
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Table 5-3,

LANDSAT-2 Major Power Subsystem Parameters

OR QU4 L

Pwr, Mgmt, Orbit No. 2 7 26 50
Batt 1 Max 32,05 33,85 33.51 33,43
2 Chge 31,95 33,91 33,40 33.40
3 Volt 31,98 34, 04 3d.43 33,35
4 a2, 00 33,79 33. 04 33.45
5 31. 96 33,68 33,42 33,42
6 32,05 33, 67 33, 50 33,41
7 31.99 33,79 33. 54 33.45
8 31.49 33.70 33,53 33,45
Averapge j2.00 33,80 33,48 33.42
Batt 1 End-of-Night 29,32 29,32 29,48 29,32
2 Volt 29,38 29,29 29.44 29,38
3 29,32 29, 32 29,49 29,32
4 29,34 28,34 29, 52 29,34
5 29,40 29.40 25,44 29,40
6 29,31 29, 31 29,43 29,31
7 28,34 29,42 29, 51 29,34
8 20,34 20,34 24, 51 29,34
Average 29,34 29, 34 29,449 29,34
Batt 1 Chge 12, 07 12,28 12, 50 12.76
2 Share 11.75 12.14 11,89 11,68
.3 (% 12.60 12,81 12,41 12,24
4 12,28 12,29 12,10 11,99
5 13,02 12,89 12, 84 12,84
6 13,15 13.08 13,31 13.35
7 12,69 12.77 12,85 12,90
a 12,43 11,84 12,08 12,24
Batt 1 Load 12,14 12.20 12, 50 12, 60
2 Share 12,862 12,81 12,69 12,70
3 (%) 13,08 13,07 12,77 12, 67
4 12.64 12, 50 12,47 12, 44
) 12,29 12,38 12,40 12,34
[ 12,49 12, 8¢ 12,81 12.70
7 12,40 12,49 12, 39 12,47
B 12,35 11,75 11, 98 12, 04
Batt 1 Temp 17,39 13,68 19, 86 21.46
2 1in 17,60 19,93 19, 58 20.25
3 (°C) 16.51 17,20 17,97 18,60
4 18,08 20,04 20.73 20,83
5 21,80 22,94 24 33 24,93
6 20, 80 21,92 23,23 24,28
7 20. 59 22, 14 23,54 24,71
8 19,78 21,09 22,21 23,63
Average 19,07 20,36 21.43 22,34
8/C Reg Bus Pwr, (W)
Comp Load Pwr, (W)
{P/C S/C Reg Bus Pwr)
P/L Reg Bus Pwr, (W)}
C/D Ratlo 1.09 1,21 1,13 1.15
Total Charge (A-M) 197.4 280,46 258.3 271.9
Total Discharge (A-M) 181, 5 232, 6 228,0 237.2
Solaxr Array (A-M) 1106 1096 1110 1106
8. A, Peak ] (Amp) 16,15 16. 05 16, 26 16,05

Sun Angle (Deg)

Max R Pad Temp (C)
Min R Pad Temp {°C)
Max L Pad Temp (°C}
Min L Pad Temp (°C)




Table 5-4. LANDSAT 2 Power Subsystem Analog Telemetry
| (Average Value for Data Received in NBTR Playback)

Orbits
Function Description Unit T/V* 3 50
6001 Batt 1 Disc I Amp o 0., 87 1,01
6002 2 ok 0,88 101
6003 3 ¥ 0,89 1. 00
6004 4 ok 0.86 1,00
6005 5 o 0.88 0.99
6006 6 dok 0.93 1,02
6007 7 ok 0,88 1. 00
6008 8 bl 0.86 0. 97
6011 Batt 1 Chg I Amp ok 0.34 0.47
6012 2 ‘ ok 0.33 0.43
6013 3 ok 0.36 0.45
6014 4 ok 0,35 0.44
6015 5 ok 0.37 0,47
6016 6 ok 0.37 0.49
6017 7 kK 0.36 0,47
6018 8 Ho 0.36 0,45
6021 ~ Batt 1 Volt vVDC ok 30.69 31, 50
6022 2 Hok 30, 67 31,48
6023 3 Aok 30, 68 31,49
6024 4 o 30.68 31.49
6025 5 % 30.69 | 31,50
6026 6 *k 30,69 | 31.49
6027 7 Ak 30,71 31, 52
6028 8 Aok 30, 68 31,49
6031 Batt 1 Temp DGC A 17,41 21, 59
6032 2 Hok 17.53 20, 53
6033 3 *ok 16,28 | 18.80
6034 4 ok 18,17 20, 90




Table 5-4, LANDSAT 2 Power Subsystem Analog Telemetry (Cont'd)
(Average Value for Data Received in NBTR Playback)

Orbits
Function Description Unit T/V* 3 50
6035 5 ok 21,85 | 25.18
6036 6 Aok 20,74 24,37
6037 7 ok 20, 50 24,83
6038 8 Aok 19.9¢ | 23,75
6040 Rt, Pad Temp DGC ok 29, 59 28, 96
8041 Rt Pad VM vDC ** 32,82 33,72
6042 Rt, Pad VN vDC o 32,52 33,46
8044 1t, Pad Temp DGe ok 26,51 25. 56
6045 Lt. Pad VF vDC | ** 33,45 | 34.40
6046 Lt. Pad VG vDC ok 33,54 34,48
8050 8/CUR Bus V vDC ok 30,86 31,73
6051 8/CRG Bus V vbC 24.56 | 24,54 24, 57
6052 Aux Reg AV vDC 23,36 | 23.35 | 23.36
6053 Aux Reg BV . VDC 23.35 1 23.35 | 23,37
6054 Solar 1 Amp ok 14.95 | 14,81
6055 8/C RG Bus I Amp ¥ 6.83 ok
6056 8/C RG Bug 1 Amp | 6. 84 7.23
6058 PC Mod T1 DGe ** 18,70 21, 67
8059 PC Mod T2 DGe *k 17,80 20, 44
8070 P/LRGBug V | VDC 24,60 | 24,57 24,61
6071 P/LURBus V | VDC ok 30.90 | 31.85
6072 P/L RG Bus I Amp *ok 0.41 ok
6073 P Aux AV vDC 23.51 | 23.46 23,47
6074 P Aux BV vDC 23.48 | 23,43 | 23,48
6075 PR Mod T1 DGC ok 18,60 20, 84
6076 PR Mod T2 DGC ** 20,28 | 22.13
ORI Y 6079 Fuge Blow V vDC ** 24,45 | 24,48
Op POOAL Pagp s 6080 Stunt 1 1 Amp | = 0.0 0.0
R QUALH’Y 6081 2 ok 0.0 0.0
8082 3 o 0.0 0.0
6083 4 *k 0.0 0.0
6084 5 *k 0.0 0.0
6085 6 ** 0.0 0.0
6086 7 ok 0.0 0.0
6087 El o 0.0 0,0
€100 P/L RG Bus I Amp * 0.41 0, 38
Total No, Major Frames Frm ** 369 396

*T/V (20°C)
**Data from T/V not applicable
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SECTION 6
ATTITUDE CONTROL SUBSYSTEM

The Attitude Control Subsystem (ACS) consists of 13 major component parts, plus a thermal
subsystem mounted to a structure composed of mounting surfaces above a honeycomb base-
plate, Solar paddles are attached to two separate shafts, with individual drive motors to

provide greater reliability in solar tracking.

The major requirement of the ACS is to provide satellite alignment with the local earth
vertical and orbit velocity to within + 0.7 degree in pitch and roll and + 1 degree in yaw.
The instantanecus angular rates about the axes during normal operation are required to

be less than .10 degree/second.

To accomplish this, a 3-axis active ACS is provided, using horizon scanners for roll and
pitch attitude error sensing, and a rate gyro used in a gyro-compassing mode to sense yaw
attifude. Included also is a yaw rate gyro to sense yaw rate in an acquisition mode. The
torquing subsystem uses a combination of reaction jets to provide net momentum control
and large control torgues when required. Flywheels are utilized for fine control and
residual momentum storage, See Figure 6-1 for the ACS functional block diagram, and

Figure 6-2 for the hardware configuration,
The ACS subsystem was launched in the mode shown in Table 6-1,

LANDSAT-2 was launched from the Western Test Range on 22 Jamuary 1975 at 17:55:51
hours GMT.

During the orbit insertion - preseparation phase of the launch activity - ACS telémetry

received after shroud ejection indicated a normal ride with all ACS systems functioning

properly.
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Table 6-1. Attitude Control Subsystem Launch Mode

ACS Bubsystem Cmd Verification (Event No.)

LO VOLT INT RESET 044 Pneumatics Enable (164)
RSAD RATE NORM 425 SAD Right Rate - Normal (178)
LSAD RATE NORM 244 SAD Left Rate - Normal (176)
RSAD RATE EN 311 Right SAD CCW Reset, CW (177)
LSAD RATE EN 365 Left SAD RESET CW, CCW (175)
RSAD PWR FUSE 674 SAD Right Power - FUSD (191)
ISAD PWR FUSE 713 SAD Left Power FUSD (190)
PNEU EN 040 Pneumatics - Enable (164)
PNEU INTLK DIS 042 Pneumatics Interlock - Bypass (165)
PMB MODE DIS 104 None
P POS BIAS + 145 Pitch Bias - Position (185)
0.6 PPB DIS 663 Pitch Bias -4, 87, (1048)
2.0 PPB DIS 661 4,87 TMV (1048)
2,9 PPB DIs 122 4,87 TMV (1048)
P UNLOAD : EN 165 Pitch - Roll Unload, Both (169)
R UNLOAD EN 161 Pitch - Roll Unload, Both (169)
TACH EN 064 R DFT ST - Normal (188)
TACH GAIN NORM 100 R DFT ST ~ Normal (188)
YAW WHEEL EN 163 Yaw Wheel Enable (180)
YAW POS BIAS + 160 Yaw Bias 6.35 RMV (1049)
0.1 YPB DIS 120 Yaw Bias 6,35 TMV (1049)
0.3 YPB DIS 060 Yaw Bias 6.35 TMV (1049)
0.6 YPB DIS 623 Yaw Bias 6,35 TMV (1049)
RLNA/YAW DIS 102 RLNA - Yaw - Disable (179)
YAW MODE ACQ 204 Yaw Mode - Acquisition (162)
0.A Mode DIs 221 Orbit Adj - Disable (163)
400 RPM INT EN 203 400 RPM - Enahle (189)
RMP B EN 223 Select RMP ~ No. 2 (170)
RMP B HTR ON 305 RP2 Stat Normal (173)
RMP B MTR ON 304 RP2 Stat Normal (173)
RMP A MTR ON
AND HTR ON 307 RMP A OFF

271 RMP A MOTOR START

307 RMPF A OFF

326 RMP A ON

271 RMP A MOTOR START

8 SEC DELAY
326 RMP A ON
30 SEC DELAY

370 RMP A HTR ON
EN SCANSEL A 636 Scanners Both 1 (194)
SSM LOCK 675 Scanner - Lock (192) ‘




The Delta vehicle began its pitch-up maneuver at 18:47:30 hours GMT. Qualitative attitude
error telemetry information - roll coarse error, pitch coarse error and yaw gyro rate -

recegived from LANDSAT-2 prior to rear scamner uncovering indicate that by pitch-up com-
Pletion (18:54:00), the spacecraft was well aligned with its normal attitude coordinates (see

Figure 6-3).

LANDSAT-~2 separated from the Delta vehicle at 22:18:54:55, Two and one half seconds later,
the paddle unfold timer functioned on schedule and the solar paddles deployed completely.

Seventeen and one half seconds after separation (18:55:12) the ACS was activated, and acquisi~
tion in roll, pitch, and yaw was accomplished in a classical, textbook fashion with a minimal

amount of ACS gas used.

Fifty two and one-half seconds after separation the SADS were activated and both drove at

normal bias rate during spacecraft night.

As the spacraift entered daylight at 19:17:03, both SADS performed normally, The RSAD
began to slew and acquire because its sun sensor was exposed; while the LSAD lagged
behind until 19:44:30, when its sun sensor cleared the albedo shield. It began to slew and

by 20:26:30, both SADS were in synch and aligned properly with the sun,
Solar current was demonstrated prominently by 19:20:00,

LANDSAT-2's first ascending node crossing occurred at 18:57:12, and by 18:59:00 the ACS

was operating normally.

The spacecrait was commanded into the YAW NORMAL mode at 19:10:47, and ACS PNEU-
MATICS were disabled at 19:11:46.

RMPA lower motor voltage was commanded at 19:34:50.

Day to night transition occurred at 20:31:52; the second ascending node crossing followed

at 20:40:38 and finally, RMF A was commaned OFF at 21:14:06, during Orbit 2 Alaska.
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- ACS SYSTEMS ACQUISITION TELEMETRY EVALUATION

The ACS system functioned flawlessly during the attitude acquisition phase of launch operations

and demonstrated its ability to rapidly acquire and maintain spacecraft normal attitude with

a minimum number of corrective maneuvers.

Acquigition in pitch, roll, and yaw was deemed successfully accomplished when the space-

craft's normal attitude was oriented and maintained within the following dynamic constraints:

PITCH & ROLL

YAW

Angular position error within the + 50 control deadband

The flywheels have captured, and control of the spacecraft is maintained via flywheel
operation rather than pneumatics

The flywheel speeds are below saturation levels

The angular position error within the + . 70 control deadband, can be maintained
via flywheel activity

The angular position rates of change are equal to or below , 10/SEC

The spacecraft has acquired in PITCH AND ROLL within the + 50 deadband
The YAW gyro is running below saturation
The RMP HI mode is out of saturation

The YAW rate is equal to or below . 250/SEC
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LANDSAT-2's separation and aftitude acquisition times were determined by evaluating

the telemetry strip charts (Figure 6-3) generated during this phase of launch operations

and then confirming the activation times of principle ACS subsystems vis the DLP

program,

Chronology consistent with the criteria defining spacecraft attitude acquisition is sum-

marized in Table 6-2,

Table 6-2. LANDSAT 2 - Attitude Acquisition Chronology

Acquisition Criteria Roll Pitch Yaw
+ 5° deadband control To T, + 28 secs -
(18:54:55) (18:55:23)
+ .79 deadband control To + 33 secs | Tg + 150 secs -
{18:55:28) (18:57:25) 7
+. 1°/sec error rate T, + 36,9 secs| Ty + 46 secs -
(18:55:31.9) {18:55:41)
RMP's (HI mode) out of - - To + 66 secs
saturation (18:56:01)
Yaw rate < .25%/sec - - Ty + 66 secs
(18:56:01)
Full Acquisition 36.9 sec 150 secs 150

(T, = time of separation)

PITCH AND ROLL ERROR RATE DETERMINATION

Pitch and roll error rates are not telemetered functions; consequently, in order to determine

the instants in time when the spacecraft had acquired in pitch and roll with an angular rate of

change less than + . 10/ sec, it was necessary to employ a technique that utilized pitch and

roll angular error telemetry, recorded as a differentiable function of time.

Function 1041 (Pitch Fine Error) and Function 1030 (Rol!l Fine Error) were replotted in

engineering units (degrees) as a function of time from points taken directly from the strip

charts.
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ROLL RATE DEG. PER SEC.

The resulting pitch error and roll error curves were then graphically differentiated, using
a modified mean value theorem approach. This technique provided the slope of a point on

the error curve as a function of time.

The slopes were plotted against the same time scale as the error curves, with each slope

data point (ordinate) in synch with its corresponding point on the error curve.

The resulting 'rate" curves , Figures 6-4 and 6-5, then defined the times when acquisition

occurred according to '"rate' criteria.

ROLL ERRQR RATE (°/SEC)

.
T

75:22:18:55:31:9
ROLL ACQUISITION
RATE EQUALS

0.1 DEG PER SEC.

L

—
T

o
L

ROLL FINE ERROR, DEGREES .
o

ROLL FINE ERROR—F1030—(DEG)

(T +36.9)
i 1 1 1 1 1
15 20 25 30 35 40

TIME FROM SEPARATION (18:54:55). SECS:
' Figure 6~4. LANDSAT-2 Roll Rate Acquisition
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91-9

RATE; DEGREES PER SEC.

1.O

0.5

ERROR; DEGREES

PITCH ERROR RATE (DEG/SEC)

To+ 46

PITCH FINE ERROR~F 1041—(DEGREES)

45 50 55 60

TIME FROM SEPARATION
(18:54:55) IN SECS:

75:22:18:55:41 PITCH ACQUISITION RATE EQUALS
0.1 DEG PER SEC.

Figure 6-5., LANDSAT-2 Pitch Rate Acquisition



ROLL ACQUISITION EVALUATION

Roll acquisition was accomplished with facility shortly after separation. The Delta vehicle

assisted in this operation by pre-positioning LANDSAT-2 almost within the + 50 control

deadband, even before separation.

Figure 6-3, Roll Coarse Error, shows the roll attitude error begimning to decrease with the
commencement of the pitch-up maneuver (T0 -425), Roll Fine Error shows the spacecraft
heing oriented to near roll acquisition attitude at the comptetion of the pitch-up maneuver

(T, -55).

Separation (To = 18:54:55 GMT) generated roll attitude perturbations, but these motions
damped out rapidly and at ACS systems enable (To +17.5) the spacecraft was within the + 5°

control deadband.

Roll error continued to decrease after ACS activation and entered the +.7 © control deadband

at (T0 +33) seconds.

Roll forward flywheel speed hegan to increase, and one - roll gate at (TO +63) was required

to assist the flywheels in controlling roll attitude within the +. 7° deadband.

Figure 6-4 shows the spacecraft's roll rates from activation through 0. 10/SEC roll rate
acquisition. The curve was not extended in time beyond the 0. 10/SEC roll rate acquisition

point because roll fine error was approaching zero in an asymptotic manner with no rapid
changes in slope indicated. Table 6-3 summarizes LANDSAT 2's Roll Acquisition Chronology,
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Table 6-3. Roll Acquisition Telemetry Data

1029 1030 1026 1027
Roll Roll * Roll Roll
Coarse Fine Roll Fwd | Rear
Activity Time Error{Deg)| Error(Deg)| Rate(Deg/Sec)] (RPM)|{RPM}
Tg o
i =5. SAT - 615 615
Separation 18:54:55 5.5
Ty +10 o
i -2 - 615 615
Separation + 10 Sec 18:55:05 2.15
Ty +17.5
-1, 615
ACS Loop Enable 16:55:12. 5 1,85 0 615
0 g
+.7" Fine Error Dead| Ty +33 - .70° +.18%/Sec 425 023
Band Acquisition 18:55:28
o
+.1%/8eec Roll Rate
Dead Band To +36.9 - .32° +.1%/8ee 908 | 818
coips 18:55:31:9
Acquigition
(1063) T, 463 o 615
~Roll Sol 18:55:58 * .36 1093
(1062) T, +287 + ) 1064 815
+Roll Sol 18:59:31 36
{1063} Tg +295 + o 064 15
“Roll Sol 18:68:39 36 1064 1 6

*Calculated - See Figure 6-4
PITCH ACQUISITION EVALUATION

The Pitch Coarse Error and Pitch Fine Error telemetry channels shown in Figure 6-3 presents
the chronology of LANDSAT-2's pitch acquisition.

A smooth and accurate pitch-up maneuver terminated with the spacecraft in an approximate
0 ) . . e
-18.5 pitch attitude. This value is qualitative because the spacecraft's rear scanner was

covered by the solar paddles during the pitch-up/separation operation.

A +pitch gate occurred almost immediately after ACS loop activation at (T, +17.5). The
resulting impulsive torque was adequate to orient the spacecraft within the 5% control

deadband at (T, +28),

A -pitch gate at (To +32) was necessary to reduce the pitch error further and to dampen the
spacecraft's pitch rate.

ORIGINAL PAGE [
OF POOR QUALITY

Pitch rate acquisition oceurred at (To +46) as shown in Figure 6-5,
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A final -pitch gate occurred at (TQ +62) and this action reduced the pitch error to within the
+0.7° deadband by (T, +150).

Pitch flywheel activity was smooth and responsive during the entire pitch acquisition phase,
and its performance since acquisition has heen normal. Its wheel speeds ranged from -185

rpm to +1170 rpm, Table 64 summarizes LANDSAT 2's pitch acquisition chronology.

Table 64, Pitch Acquisition Telemetry Data

1040 1041 * 1043
"Pitch Pitch Pitch Pitch
Coarse | Fine Error Flywheel
Error Error Rate Speed
Activity Time (Deg) Deg) (Deg/Sec) (RPM)
Separation To -18.5 - - | -10.0
18154 :55 CCW
Separation + 10 To +10 -4.6 - - ~-10.0
7 18:55:05 Cw
ACS Loop Enable To +17.5 -11,25 - - -10.0
18:55:12, 5 CCwW
+ Pitch Gate (1064) To +18 -11.25 - - -10.0
18:55:13 CCW
+ 5° Pitch Error To +28 -5, - - -~180, 0
Acquisition 18:55:23 ccw
- Pitch Gate (1065} | To +32 - -1, 09 +.71°/8ec | -95
18:55:27 CwW
+.19/Sec Error To +46 - 2,45 +,19/8ec 183
Rate Acquisition 18:55:41 CwW
- Pitch Gate (1065) To +62 - 3.45 - -660
18:55:57 CCwW
+,7° Fine Error To +150 - -7 - 260
Acquisition 18:57:25 CwW
- Pitch Gate (1065) To +282 - -1 - 730
18:59:37 cw

*x(alculated-See Figure 6-5
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YAW ACQUISITION EVALUATION

The yaw rate gyro remained essentially constant at -0. 03130/ sec during the acquisition phase

of the launch activity as can be seen in Figure 6-3.

Exceptions occurred during the following intervals:

+ yaw gate

- yaw gate

pitch-up maneuver

pitch-up conclusion

Time

T -~198
0

-35

Q

T +20
o

T +27
0

Yaw Rate Error

+1.. 453%/sec
-.2009%/sec
+.1754° /sec

0
+.1754 /sec

The maximum yaw rate error (+0. 1750/sec) occurred after ACS activation when the yaw

tach output reached -520 rpm and a minus yaw gate occurred (T0 +27). After the -yaw

gate occurred, the yaw error rate returned to -0.0313°/sec.

The duration of each of the

rate perturbations was approximately 10 seconds long. The RMP's in HI rate were out of

saturation initially at (T, +43), however, the -pitch and -roll gates which occurred at

(To +62) momentarily disturbed the RMP's stability and the RMP's re-entered saturation.

Restabilization and acquisition occurred at (T, +66). Table 6-6 summarizes LANDSAT 2's

yaw acquisition chronology.
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Table 6-5. Yaw Acquisition Telemetry Data

1035 1087 1097
Yaw RMPL RMP2
Tach Ind. Rate Ind, Rate
Activity Time Output (RPM) HI®/SEC HI°/SEC
T,
Separation 1 Bo: B4GE [ Saturated Saturated
Separation +10°| To v Saturated Saturated
18:55:05
) Tg +7.5 0
turated
Activation 18:55:12. 5 Saturated Satura
{1088) To +20 j Saturated
+Yaw Gate 18:55:15 180 Saturated Aturate
To +26
- - d d
Max - RPM 18:56:21 465 Saturate Saturate
(106T) T, +27 _ iad
-Yaw Gate 18:55:22 405 Suturatod Satural
BRMP's out of
Saturation TO +68 +550 . OUZSGO/SEC . 001420/SEC
. 18:56:01
(Aequisition)




POST SE PARATION PERFORMANCE

The ACS has performed well since launch. Following stabilization of the spacecraft, the
pneumatics were disabled and pneumatic gates in pitch have occurred at a rate of 1 per

orbit. Roll gating is ~#2 per orbit. Pneumatics unloading is accomplished by stored momentary
enable commands. The commands are timed to occur in the umbra and away from the SN/SD

and SD/SN transition. The remaining useable impulse at the end of orbit 29 was 537, 493 1b/sec,
Yaw mode was commanded normal during Orbit 1 Alaska, RMP2 has been selected as the
prime instrument, and has been enahbled since launch. RMP1 was turned off in Orbit 2,
Alasgka.
ACS THERMAL PERFORMANCE

Temperature and pressure have remained normal, with the forward scanner being an excep-
tion. The forward scanner developed a leak prior to launch and has continued to leak at a
constant rate. At the end of 40 orbits, the SCEST mean value pressure reading for Function
1003 was 9. 550 PSIL

ACS VOLTAGES AND CURRENTS
All voltages and currents have been within specified limits (see Table 6-6).

MAGNETIC MOMENT COMPENSATION

The Magnetic Moment Compensation system was not enabled during the first 40 orbits.

Tables 6-7 through 6-13 are offered as a summary of spacecraft performance from T/V

through actual in-orbit operation.
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Table 6-6, Subsystem Temperature and Pressure Averages

Orbits
Function Units 0/1 T/V* 29
25°C Values
1084 RMP 1 Gyro Temperature DGC 79.64 78.5 19.33(1)
1094 RMP 2 Gyro Temperature DGC 76,06 78.0 74,00
1222 SAD RT MTR H8NG Temp, DGC 27.67 27.6 19,50
1242 SAD LT MTR HSNG Temp, DGC 25,68 26.7 26, 87
1223 SAD RT MTR WNDNG Temp, DGC 28, 82 28.5 21,76
1243 SAD LT MTR WNDNG Temp, DGC 27.26 26.0 30,23
1228 SAD RT HSG Pressure PsI 7.40 7.30 7.26
1248 SAD LT HSG Pressure PSI 7.27 7.25 7.28
1007 FWD Scanner MTR Temp. 2,90 | DGC 23.10 27.0 22,07
1016 Rear Scanner MTR Temp, 2,37 | DGC 26.13 29,0 24.19
1003 FWD Scanner Pressure PSI 9,57 5.4 9.59(2)
1012 Rear Scanner Pressure PSI 6.19 6. 86 6.21
1212 Gas Tank Pressure 3,67 PSI 1921, 8 1270,0 1948.0
1210 Gas Tank Temperature DGC 20,33 23,7 20, 66
1213 Manifold Pressure Ps1 66,19 717 53,08
1211 Manifold Temperature DGC 19,52 20.5 19,18
1059 CLG Power Supply Card Temp, DGC 36,50 34,0 39,00
1260 THO1 EBP DGC 25.14 298 24,29
1261 THOZ EBP DGC 23,42 29,0 20,29
1262 THO3 EBP DGC 26, 86 30.4 18,29
1263 THOL1 STS DGC 17,28 NA 6. 54
1264 THO2 STS DGC D NA D
1265 THO3 STS DGC 18, 84 NA B. 46
1266 THO4 STS DGC 16,24 NA -2,18
1267 THOS5 STS DGC 16,76 NA 9.62
1224 SAD R FSST DGC 15,17 30,0 36,00
1244 SAD L FSST DGC 17,89 25,0 50, 00
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* Thermal Vacuum Test Data

(1) RMP-1 Left off after initial test in Orbit 1

{2) Prelaunch leak - refer to text
NA = Not Applicable
D = Defective telemetry point




Table 6-17.

ACS Voltages and Currents

Orbits
T/V*
Function Units 0/1 {25°C Values 29
1081 RMP 1 MTR Volis vDC 36,39 36.1 OFF
1082 RMP 1 MTR Current Amps 0,26 0,252 OFF
1080 RMP 1 Supply Volis VDC -23.33 | -23.7 OFF
1091 RMP 2 MTR Volts VDC 29,82 30,1 29,99
1022 RMP 2 MTR Current Amps 0,10 1,108 0,10
1090 RMP 2 Supply Volis vDC -23,52 -23.5 -23. 63
1220 SAD RT MTR WNDNG Volts vDC -5.61 5.7 -5, 47
1240 SAD LT MTR WNDNG Volts vDC -5,64 5,17 -5,08
1227 SAD RT -15 VDC Cony, VDC 15.11 15.6 15,14
1247 SAD LT ~15 VDC Conv, vDC 15, 22 15.7 15.23
1056 CLB + 6 VDC TMV 2.35 2,32 2,35
1055 CLB + 10 VDC T™MV 2,87 2.87 2,88
1057 CL.B Power Supply Voltg ™V 2,95 2,95 2,97
4006 MMCA Roll Coil TMV 2,99 3.00%* 2.99
4005 MMCA Pitch Coil TMV 3.12 3.20%% 3.15
4004 MMCA Yaw Coil TMV 3.05 3.00%* 3.05

*Thermal Vacuum Test Data
*%20°C T/V Values
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Table 6-8. Pre-Launch R/T CRT Hardcopy on the Pad
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Table 6~10. Attitude Control System Alignment Data (Prelaunch)

Control Axes to Spacecraft Axes

Pitch Axis
Roll Axis

Yaw Axis

Pneumatic Nozzles
Pitch
Roll

Yaw

Spec
0.25°

0.25°
0.25°

Spec

Measured

-2 gt
+Q1 9"
-0 51"

Measured (Max)

40"
40!
40!

4!
21
7‘ 5’

Table 6-11,

Unfold Subsystem

Components

Unfold Timer

Unfold Switch
Separation Switches
Unfold Motors

Cable Cutter Assembly

Performance

Unfold Timer Fire Time 1
Unfold Timer Fire Time 2
Squib Fire Current 2
Squib Fire Current 2
Paddle Open Time (-Y}
(+Y)

Pre-Launch Problem Summary

S5/N 6549349
S/N 4-32116
S/N 209 & 211
S/N 112 & 113
S/N 55 & 81

Spec

2.7 +0.6 Sec
5.3 + 1.2 Sec
24 Amp Ea.
24 Amp Ea.
=40 Sec

=25 Sec

Neo Problems Throughout Environmental Test Program

Pre-Launch Measurements

- 2.8 Sec
5.65 Sec
7 Amp Ea,
7 Amp Ea.
25, 2 Sec
16. 2 Sec
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Table 6~12, Attitude Control'Subsystem

Parameter

15 Second Timer
50 Second Timer

Pitch Pneu. Threshold
Rell Pneu. Threshold
Yaw Pneu. Threshold

Pitch Position Bias
Yaw Position Bias

Left Solar Array Drive

Normal Rate
High Rate

Right Solar Array Drive

Normal Rate
High Rate

Momentum Bias Speed
Pneumatics

Primary Seat Leak
External Leak

Spec

Pre-Launch Measurement

14.4 to 18 Sec
42.5 to b7.5 Sec

3.33 +0.33°/Min
3.9 + 0.49/Min

1060 + 150 RP’M

1 SCC/Hr
10 SCC/Hr

16 Secs
51 Secs

5.85°
5.70
0.103°/Sec

5.00
0.978°

3.30°/Min
3. 90%/Min

3.45% Min
4.040/Min

1000 RPM

0.12 SCC/Hr
< 0.1 8CC/Hr

Tahle 6-13,

Attitude Control Subsystem LANDSAT-2 Performance

Spacecraft Goals

Attitude _Rate_
Roll 0.7° 0.015°/Sec
Pitch 0.7° 0.015°/Sec
Yaw 1.0° 0.015°/Sec
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SECTION 7

TELEMETRY SUBSYSTEM



SECTION 7
TELEMETRY SUBSYSTEM

The Narrow Band Telemetry samples, encodes, formats, and transmits data from space~
craft service and payload subsystem to earth recelving stations, The subsystem processes
and ccherently retransmits an S-Band signal, including a ranging code for use in orbit deter-
mination. The subsystem provides timing and synchronizing signals to spacecrait service
and payload subsystems. See Figure 7-1 and 7-2 for functional block diagram, and Figure
7-3 for hardware illustration. The units in this subsystem are closely associated with those
described in Section 11, Unified S~Band/Premodulation Processor,and Section 8, Command/
Clock Subsystem.

The Telemetry subsystem was launched in the ON mode and has been operating continuously
providing data from the spacecraft either to ground stations, to the narrow band recorders,

or to both. The launch configuration is given in Table 7-1 and typical telemetry values in
Table 7-2. Total performance has been excellent, Prelaunch performance is shown in

Table 7-3 for the VHF transmitter,
Table 7-1. Telemetry Subsystem Launch Mode

MODE CMD MODE CMD

POWER 1 ON 522 ANALOG MUX A 262
POWER 2 ON 520 DIGITAL MUS A 300
MEM WRITE OFF 361 MEMORY A 240
VER MEM OFF . 422 FOR LOG A 302
MTX VER O/R ON 341 VHF XMTR YES 400
B.t1 OFF 401 VHF XMTR O/R ON 342
B.t0 OFF 343

FOR PROG ON 462 VHF Transmitter

MTX VER NORM 502

MEM/VER O/R ON 500 VHF MODE RT 207
PRE REG ON A 460 VHF PB O/R ON 230
PRE REG QUT A 4863 VHF RF PWR LO 210
BUFF AMP A 440 VHF PWR 1 ON 206
SEL SEQ A 242 VHF PWR 2 ON 170
A/D CONV A 260 VHF XMTR A 231




04 MH 1 Hy

SERLAL
DIGITaL SERIAL CONTROL SIGNALS
SAMPLING DIGITAL TO SUBSYSTEMS
SIGNALS INPUTS & INSTRUMENTS
ADDRESS I'_
MEMORY |RATA
gii‘[iocanm s:;“?‘av bata
VENCES VaLves ADDRESS ANALOG
GATE NOS. = ANALOG INPUTS FROM
RATES, EXC DATA MULTIPLEXER SUASYETEMS
& INSTRUMENTS
FOAMATTER
ADDRESS *
GAGUKD B EEEEEEEEE—— DiGITAL BiNARY INPUTS
PR Ra
COMMANDS & ceggnur DATA MULTIPLEXER FROM SUBSYSTEMS
REFROGAAMAING & INSTRUMENTS
DATA REPROGRAMMING
o REFROGAAM DATA TIMING
SPACECRAFT PCM TELEMETRY
REPROGAAMMING PAOCESSOR
DATA {REDUNDANT}*
TIME CQDE COMMANDS
INCLUDING FORMAT
COMMAND SELECTION
MEMORY
UNLOAD
P PG QUITPUT 11 Kb, SPLIT PHASE)
al PCM TELEMETRY
&) TIME CODE
©) COMMAND CLOCK UNLOAD
o) REPROGAAMMING MEMORY READOUT
TO PREMODULATION vl FORMAT mMath ;X REAROUT
PROCESSOR
IPART OF USB SURSYSTEM)
10 NARAOWBAND]
PREMODULATION TAPE
PROCESSOR [__‘ RECORDER
REALTIME
TYELEMETRY ‘R:E‘:‘:AND
RECORDER
COMMANDS
PLAYBACK
TELEMETRY NARROWBAND TAPE RECORDERS V
(PACMOD FILTERED)
A
TRANSMITTER
4 200 MW FOR BEACON DR
s BEACON - AEALTHME T/M
— 2.0 WATT FOR BEACON
I PLAYBACK TM
[}
TRANSMITTE
VHF TRANSMITTER
*MULTIPLEXING GATES ARE THE
ONLY NON-REDUNGANT PART OF
PCM TELEMETAY PROGESSOR
COMMANDS

QUA LITY Figure 7-1. Narrowband Telemetry Block Diagram



&L

582 320 16 TENBIT
ANALOG DIGITAL DIGITAL
VERSATILE INFORMATION 1KB PS
PROCESSOR (2)
‘IKBPS ‘IKBPS 1 KBPS *
WIDEBAND NARROWBAND
TAPE TAPE 24 KBPS
FECORDER(Z) RECORDER (2)
LKBPS 24 KBPS

x

PREMODULATION PROCESSOR
(2)

401.9 :" ~ DATA '
MHz - COLLECTION |

Figure 7-2.

1024 KHZ

| SYSTEM
| RECEIVER (2) |

-

137.86
MHz
VHF 300 MW/2W
TRANSMITTER PM
@)
UNIFIED S-BAND
TRANS(Q/:'TTER 2281.5 MHz
1 WATT

COMPOS ITE/PM

Narrowband Telemetry and Command Subsystem Block Diagram (Down Link)



1

T EOVd TyNgones

Figure 7-3,

Narrowband Telemetry and Command Subsy stem



Table 7-2, TMP Telemetry Values

Function . Orbit T/V* Orbit
No. Function Name Unit | O-1 20° Plateau | 35
9001 Memory Sequencer A Converter vVDC 4,45 4,46 4,45
9002 Memory Sequencer B Converter vDC OFF** 4,55 OFF*4
9003 Memory Sequencer Temp oc 15,00 25,00 20,00
9004 Formatter A Converter vDC 4,50 4,50 4,52
9005 Formatter B Converter VDC | OFF+* 4,55 OFF**
92006 Dig. Mux A Converter VvDC 4,20 4,22 4,22 _
9007 Dig, Mux B Converter VDC | OFF** 4,20 OFF*4
9008 Formatter/Dig Mux Temp S¢c 17,50 25, 00 25. 00
9009 Analog Mux A Converter VDC 4,02 4,02 4,02
9010 Analog Mux B Converter vbc | orr** 3.87 | OFF™}
9011 A/D Converter A Voltage vDC 4,02 4,02 4.02
9012 A/D Converter B Voltage vDe | OFF™ 4,07 | oFF™*
9013 Analog Mux, A/D Conv., Temp °c 17.50 28, 00 25. 00
9014 Preregulator A Voltage vDC 3.99 3.99 4,00
9015 Preregulator B Voltage vpc | OFF** 4,01 | oFF**
9016 Reprogrammer Temp °c 17.50 22,00 22,50
9017 Memory A Converter VDC 4,45 4,45 4,45
9018 Memory A Temp °c 12,50 17. 00 17,50
9019 Memory B Converter VDC QFF** 4,50 OFF**
9020 Memory B Temp oC 12,50 17.3 17.50
9100 Reflected Power (Xmir A) dBm 15,29 14,7 18,29
9101 Xmtr A-20 VDC VDC 3,97 3,97 3. 80
9103 Xmtr A Temp °c 23, 59 20.5 27.13
9105 Xmtr A Power Oufput dBm 25.79 25.7 27.73

*  Thermal Vacuum Test data
**  Not turned on since Prelaunch



Table 7-3., VHT Transmitter

Component

VHF Transmitter FT 0004
Pre-Launch Performance

1 KBPS real time

24 KBPS playback ~ Data Good

Sgec A

Power Output-Low Mode 300 MV 365 MW

High Mode 2w 2,8 W
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SECTION 8
COMMAND/CLOCK SUBSYSTEM

The Command and Clock Subsystem consists of the following modules: VHF Receiver;
Command Integration; Command Clock; and ECAM, The first three modules are located in
the sensory ring, and ECAM is located ingide the USB antenna mount, Parts of two other
modules (Unified S-Band Equipment and Premodulation Processor) provide one of the two
primary inputs to the Command and Clock Subsystem, but are not considered part of the

subsystem.
The Command and Clock Subsystem performs the following functions:
1. Recelves, processes, and stores command information from the USB and VHF

ground station.

2. Receives, processes, and stores command information from the USB and VHF
ground stations and executes these commands at the predetermined time,

3. Recelves and transfers serial data to the TMP for reprogramming its memory.

4, Provides an accurate time base upon which all spacecraft activities can be planned,
referenced, and measured,

5. Generates Minitrack 36-bit time code data which is stored and transmitted with
TMP, RBV, and MSS data so that the time reference cited above may be used to
process data in the ground station,

6. Generates standard frequencies and motor drive signals used by other subsystems,

The LANDSAT-2 System Command Matrix provides for 512 commands as noted in Appendix
B.

Figure 8-1 is a simplified block diagram and Figure 8-2 is a modulation format.

The LANDSAT-2 command subsystem. was launched in the configuration given in Table 8-1,

and activated with the separation and unfold contact closure which occerrred at 18:54:55

near Tananarive in orbit 0.,

8-1
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Table 8~1, Command/Clock Subsystem Launch Mode

Mode Cmd

COMSTOR A OFF 055
COMSTOR B OFF 025
MTX DECODER PR1 011
MTX A DRIVE PR1 012
MTX B DRIVE PR1 013
OSCILLATOR PR1 014
FREQ. GEN PR1 015
VERIFY TOCK 457
MSFN/STADAN A/B 616
CLOCK FUSE 1A 653
CIU CH B ON 782
CIU CH A ON 786
CLOCK PS/COM ON 783
ECAM OFF

A summary of telemetry values is provided in Table 8-2, Flight data correlates very closely
with Thermal Vacuum test data values. Ground software problems are delaying availability

of some of the telemetry.

Comm and processing of both real time and stored commands have been normal. No spurious
or unexecuted commands have been observed. (Some commanding difficulties have been
experienced, but all cases have been coincidental with low elevation at the station, lock on

side lobes, or similar ground transmission difficulties, )

The time base provided for spacecraft activities planning has been well within specifications

during this period, Clock drift has been less than -2 MS per orbit during this period.

Spacecraft time code, transmitted via RBV, MSS, and Tlm has been reliable and accurate,

All frequency outputs to other subsystems have been nominal,

Table 8-3 shows the pre~launch performance of the Command Clock subsystem,



Table 8-2. Command/Clock Telemetry Summary

Function ) Orbit Thermal Vae Orbit
No, Name Mode Units | 0/1 20 Plateau 35
8005 Pri. Power Supply Temp, - %c 29,93 47,89 38, 82
BOOG Red, Power Supply Temp, - °c 27.61 36,31 36,93
8007 Pri. Oec. Temp. - °c 24, 35 29,84 28, 70
8008 Red Osc. Temp. - °c 23,48 26.95 27. 82
800% Pri. Ose. Output - TMV 1,02 1.06 1. 06
8010 Red. Osc, Output - T™MV 0.0 1.16 3.20
8011 100 KHz Pri, - Red. ™V 3.15 3,16 3.17
8012 10 KHz Pri. - Red. TMV 3,04 3,05 3.08
8013 2.5 KHz Pri, - Red, T™MV 2,95 2,96 3.0
8014 400 Hz Pri. - Red. T™MV 4,43 4.45 4,17
8015 Pri, # 4V Power Supply Pri, Clk ON vDe | Na 2.05 NA
8016 Red, # 4V Power Supply Red. Clk ON VDG NA 2,01 NA
8017 Pri. # 6V Power Supply Pri, Ctk ON vDBC | NA 2.31 NA
8018 Red, / 6V Power Supply Red, Clk ON vDC | wa 2,31 NA
8019 Pri. - 6V Power Supply Pri. Clk ON vDC | NA 5,23 NA
8020 Red, - 6V Power Supply Red. Clk ON vDC | NA 5,23 NA
8021 Pri, - 23V Power Supply Pri. Clk ON vDC | Na 5,70 NA
8022 Red, - 23V Power Supply Red. Clk ON vDC | NA 5,66 NA
8023 Pri, - 29V Power Supply Pri, Clk ON vDC | NA 5,29 NA
8024 Red, - 28V Power Supply Red. Clk ON vDC | NA 5, 2B NA
8101 CIU A - 12V CIU A ON vDC 3.96 3,98 3.79
8102 CIU B - 12V CIU B ON vDC 3.95 3.95 3. 78
8103 CIU A - 5V CIU A ON v 4.14 4.15 3,93
8104 CIUB - 5V CIU B ON VDo 4,10 4,10 3. 90
8105 | CIU A Temp. CIU A ON % 20. 69 22.52 26. 01
8106 CIU B Temp. CIU B ON °c 18.98 20,52 23.35
9201 Receiver RF-A Temp. - % NA 30. 05 NA
8202 Receiver RF-B Temp, - % 28,18 26, 08 29, 09
8203 D MOD A Temp. - %c 26,05 39,03 28,95
8204 D MCOD B Temp. - °c 35. 68 29,18 7. 713
8205 Receiver A AGC Receiver A ON | DBM | oFF™ -56.94 OFF**
B208 Recelver B AGC Receiver BON | DBM | -85, 72 -61. 45 -87.83
8207 Amp. A Cutput Recelver AON | TMV | OFF** 1.49 OFF**
8202 Amp, B Cutput Recetver B ON | TMV 1.76 1.58 2.10
8209 Freq. Shift Key A Out Receiver A ON | T™MV | oFfF™ 1.08 orrF**
8210 Freq. Shift Key B Out Raceiver B ON TMV 1.10 1.11 1,11
8211 Amp. A Output Recelver AON | TMV | OFF** 1.11 OFF™
8212 Amp. B Output Receiver B ON | TMV 1.13 1,13 1.13
8215 D MOD A - 15V Recelver A ON T™MV | OFF** 4,87 QFF**
8216 D MOD B - 15V Receiver BON | TMV 4.77 4,78 4.m
8217 Regulator A - 10V Recelver A ON TMV | QFF** 5.40 OFF**
8218 Regulator B - 10V Receiver BON | TMV 5,30 5.33 5,32

* Thermal Vacuum Test Data -
** A component not used since Pre-laumch

NA - oot available due to processing

problem - MIT 710

ORIGIN. AL
PA
OF PooR QUA%%S



Table 8-3, Command and Clock Subsystem Pre-Launch Performance Summary

¢ ALL OPERATIONAL MCDES EXERCISED SATISFACTORILY

s BOTH COMSTORS OPERATED, ALL STORED COMMANDS EXECUTED PROPERLY
s ALL CIU COMMANDS EXECUTED PROPERLY

¢ NO TIME CODE OR CLOCK FREQUENCY ANOMALIES

¢ ALL SERIAL DATA COMMANDS TO ECAM OPERATED PROPFRLY

s ALL ECAM STORED COMMAND LOCATIONS (512) EXERCISED, ALL ECAM
STORED COMMANDS EXECUTED PROPERLY,

¢ ALL ECAM SMART FUNCTIONS EXERCISED AND FUNCTIONED PROPERLY.

* VHF RCVR THRESHOLD

* AGC VARIES WITH TEMPERATURE,
TRACKING SINCE LAST REVIEW.

ECAM

¢ STOPS PROCESSING DATA WHEN
REDUNDANT SYSTEM SWITCHED IN
(EBPR 268, 5/29/74).

¢ SMART FUNCTIONS EXECUTED WHEN
VIP RECONFIGURED (EBPR 309,
6/1/74).

COMMAND CLOCK

* POWER SUPPLY INSTABILITY AT HIGH
TEMPERATURE (P/S TEMP 50°C) AND
LIGHTLY LOADED, (EBPR 276,

5/29/74 MR D08198).

¢ EXECUTED "COMP LOAD #2 ON"
COMMAND WHEN THE REDUNDANT
CLOCK P/S8 WAS TURNED ON.
EBPR (530, 10/25/74).

SPEC A MARGIN
-107 DEM  -108 DBM -107 DBM 31,6 DB
PROBLEM RESOLUTION
cu
. NONE
VHFR

NO PROBLEM - REPEATABLE AT ANY GIVEN
TEMPERATURE, HAS NOT CHANGED, DOES
NOT AFFECT SPACECRATFT OPERATION,
ACCEPT AS 18, ‘

INTERRUPTS CAUSED BY RE-CONFIGURATION
OF COMMAND CLOCK AND/OR VIP,
RESTRAINT ADDED,

INADEQUATE SYNGC CRITERIA. CRITERIA
MADE TIGHTER - PROBLEM RESCLVED,.
SOFTWARE MODIFIED TO SOLVE PROBLEM,

UNIT REMOVED FROM SPACECRAFT AND
RETURNED TO CAL COMP FOR REPAIR,
(PRIOR TO T/V #2),

PROBABLY CAUSED BY NOISE AT P/8
TURN-ON, HAS NEVER REPEATED.,
CLOCK P/5 TURN ON IS NOT A NORMAL
OPERATIONAL EVENT (BOTH SUPPLIES
ON AT LAUNCH AND REMAIN ON).
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SECTION 9
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsystem (OAS) is a monopropellant hydrazine fueled propulsion system
consisting of three thruster assemblies, a propellant feed system, a support structure and
the necessary interconnect plumbing, brackets, and electrical harnessing. The propellant
feed system consists of a single tank for storage of both the propellant and pressurant, The
feed system operates in a blow-down‘mode during which the engine thrust decays from an

initial level of 0. 85 LB, to a final value of 0, 25 LB

£ £ as the 67 LBm of propellant is consumed,

The operation of the propulsion subsystem permits the flow of hydrazine propellant into a
combustion chamber containing a catalyst. Within the chamber, the catalyst spontaneously
decomposes the hydrazine into ammonia, hydrogen, and nitrogen gases having a temperature
of approximately ISOOOF. These gases are then expanded through a conical nozzle to pro-
duce thrust, See Figures 9-1 and 9-2 for functional block diagrams and Figure 9-3 for hard-

ware configuration,

The OAS was launched in the OFF mode and remained OFF except as noted in Table 5-1.

Table 9-1.
Burn Time Semi Major Performance NgHy4

Orbit (Sec) Axig** (KM) % of Plan Used (LB,)

% - 7286, 462 - -

o2 4,8 7286, 501 105,41 0, 02

71 4.8 7286, 434 90, 00 0,02

79 420 7289, 977 107,07 1,62

86 420 7293,191 107, 02 1,51

163 420 7290, 237 97. 00 1,42

191 360 7287, 816 97, 58 1.15

212 308, 8 7285, 820 101, 52 0.95
Average Force ~ 0,79 LBy

*After Injection
*kPost Burn



In Orbit 32 a 4. 8 sec burn was performed to test the alignment of the -X thruster. A sim-
ilar firing was performed later in Orbit 71 on the +X thruster. In both cases the firing was
normal, In Orbit 79 an orbit adjust sequence for LANDSAT-2 was initiated to phase the sat-
ellite with LANDSAT-1 in the 18 day ground track repeat cycle, A firing on the -X thruster
in this orbit lasted for 420 seconds, and was normal in all respects. In Orbit 86 the ~-X
thruster was again fired for a duration of 420 sec, which brought the semi~-major axis of

the orbit to 7293, 19 km, Later, in Orbits 163 and 191, the +X thruster was fired for a
duration of 420 and 360 seconds respectively, The final maneuver in this sequence was per-
formed with a firing on the +X thruster in Orbit 212, The burn lasted for 308, 8 seconds,
Tracking data has confirmed satisfactory achievement of all objectives of this orbit adjust
sequence, A summary of the orbit adjust maneuvers is given in Table 9-1, The typical

performance characteristics of the +X and -X thrusters are shown in Figures 9-4 thru 9-7,

Housekeeping functions of the OAS were normal, Table 9-2 gives average telemetry values
for the OFF quiescent state,

Table 9-2, OAS Telemetry Values

Function Average Values
Orbit o Orhit
No. Name Units 0-1 20°C Plateau* 50
2001 Prop. Tank Temp. °c 18,35 19. 0 23.03
2003 Thrust Chamber No, 1 (-x) °c 25,38 19,7 24, 84
Temp
2004 Thrust Chamber No, 2 (+x) °c 20,47 18,3 37,34
Temp
2005 Thrust Chamber No. 3 (-y) [ °C 40.33 18.0 47.22
Temp
2008 Line Pressure Paia 53171 15, O** 545.60

*Thermal Vacuum Test Data. The Thruster Chamber heaters were duty cycled to maintain the
chamber temperatures between +5°C and +40°C

**(Orbit Adjust Tank not Loaded)

9-2
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THRUSTER UTILIZATION

#1 = ALTITUDE CORRECTION
#2 « ALTITUDE CORRECTION
#3 - INCLINATION CORRECTION

Qegigan
(TO -2Z)

ANGLE IN X-Y PLANE

ﬁ ANGLE IN X-Z OR Y-Z PLANES

Figure 9-2, Orbit Adjust Thruster Orientation ?t
\y



ORBIT ADJUST SUBSYSTEM

Orbit Adjust Subsystem

Figure 9-3.
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SECTION 10
MAGNETIC MOMENT COMPENSATING
ASSEMBLY (MMCA)

The purpose of the MMCA is to provide means for generating magnetic dipole moments suf-
ficient to cancel those residual dipole moments that may exist on the spacecraft, The MMCA
congists of three mutually perpendicular, chargeable, permanent magnetic rods, Activation
of the charging and dischargiﬁg mechanism is by commands, See Figure 10-1 for functional
block diagram,

The MMCA was launched in the OFF mode as noted in Table 10-1,

DUMP
ON A K2 K3 +K4 K7
wse | DT Fol || .
i W |
® i
OFF c, ‘E{ L,
K1 , = = _
Hi b % PITCH
LO§ :$c2 KE K8 .MAGNET
T
POWER CHARGE/DUMP POLARITY "i
YAW
kg MAGNET
9DIGITAL "8 (T | | i'
RELAY { I T ROLL
HOUSEKEEPING
TELEMETRY | | MAGNET
PROCESSING | | TLM OUTPUT
' P i 10
3ANALOG { ! o
[}
FLUXDENSITY } !
|
2 ANALOG Al —r—e Ll
CAAD TEMP A2 ——=

Figure 10-1, MMCA Functional Block Diagram
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Table 10-1, MMCA Launch Mode

MODE CMD
POWER OFF 765
CAPACITOR HI 744
CAPACITOR DUMP 706
POLARITY + 742
PITCH COIL ouT 702
ROLL COIL ouT 761
YAW COIL ogT 704

Housekeeping functions of the MMCA were normal, The unit was not activated; insertion of
dipole values was deferred pending evaluation of the ACS performance. Gating during orhits
in this period has averaged 0. 8 gates in the +R, 0.1 gates in the -R, and 0, 5 gates in the +P

direction per orbit, Table 10-2 gives average telemetry values,

Table 10-2, MMCA Telemetry Values

T/V

Orbit Orbit
Number Name Units 0-1 20°C Plateau* 50
4001 Al Board Temp °c 21, 54 21,3 20, 56
4002 A2 Board Temp °c Hok 20. 6 Hok
4003 Hall Current T™™V 3.40 3.40 3,40
4004 Yaw Flux Density TMV | 3.05 3. 00 3,05
4005 Pitch Flux Density ™MV | 3,12 3,20 3.15
4006 Roll Flux Density TMV | 2,99 3. 00 2. 99

*Thermal Vacuum Test Data

**Defective Telemetry Function
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SECTION 11
UNIFIED S-BAND/PREMODU LATION
PROCESSOR (USB/PMP)

The Unified S-Band Equipment (USBE) consists of two S-Band transmitter/receiver pairs
{transponders), Each transmitter/receiver pair normally operates as a separate unit. Only
one of the two is powered at any given time, but it is possible to cross-strap them by ground
command, When cross-strapped, the receiver of one transponder and the transmitter of

the other are powered. The USB Receiver receives the uplink RF signal, demodulates the
command and ranging subcarriers, and, when possible, provides a phase-locked oscillator
signal for the down-link USB transmitter. A ranging (psuedo-random noise-PRN) signal

is demodulated and is available for modulation of the downlink upon ground command. The
subcarrier containing command information is sent to the PMP, One of the USB receivers
is powered at all times, The USB fransmitter uses either the phase-locked oscillator of the
USB receiver or, if sufficient gignal for phase-lock is not present, an auxiliary oscillator
for the transmitter RF driver. Back-up modes allow and sometimes require uge of the aux-
iliary oscillator or the receiver oscillator (phase-locked or free-running) at all times, Mod-
ulation of the USB transmitter comes from the PMP, and may or may not have the PRN
ranging signal added. Switching permits either transmitter to be ON or OFF, but both
transmitters ON simultaneously is not possible. Protection against inadvertent leaving ON
of either transmitter (and/or either of the wide band power amplifiers) is provided by a 32
minute cutoff timer, See Figure 11-1 for Functional Block diagram, Figures 11-2 and 11-3

are modulation formats.

The USBE was launched in the OFF mode, as noted in Table 11-1, and activated after sep-
aration in Orbit 0 near Tananarive. Commands were successfully uplinked in orbit 1 at Mad-
rid and have continued to be normal since that time. Table 11-2 gives average telemetry

values. Table 11-3 gives prelaunch measured data,

At launch, the operational mode was MSFN A/STADAN B, which employs USB-A section for
both receiver and transmitter, In orbit 45, the operational mode was changed to MSFN

11-1



B/STADAN A at 23:08:13 on 25 January. This mode employs the B section of the USB,

A comparigon of the two telemetry readings can be seen in Tahle 11-2,

Table 11-1, USB/PMP Launch Mode

Mode CMD
USB XMTR PWR EN 347
USB XMTR DIS 757
AUX O8C EN 150
SEL XMTR A 125
RANGING OFF 146
MOD INPUT NORM 147

Table 11-2, USB/PMP Telemetry Values

T/v*
Average
Value
Function Orhit 20° Orhit

No. Function Name Mode Unijts 15 Plateau 50
11001 USB Receiver AGC Receiver A Low DBM <112, 72 NA -120. 24
11002 USE Transmitter Power Transmitter A ON WTS 138 1,40 1,36
11003 Receiver Error Receiver A Normal KHz -2,15 NA -4, 87
11004 | USB Transponder Temp. | Transponder ON oc 25,88 22,33 29,12
11005 USBE Transponder Pres. Transponder ON PS1 17,08 15,99 17. 09
11007 USBE Transmitter A-15V Transmitter A ON vDC 2,36 2,35 OFF
11008 USB Transmitter B-15V Transmitter B ON vbc OFF 2,39 2.40
11009 USB Ranging Mode-15-V Ranging ON Disc. A ONj VDC 2,07 2,07 2,05
11101 PMP A Voltage Digerim, A ON vDC -15. 10 -15,22 OFF
11102 PMP B Voltage Dserim, B ON oo OFF -15,07 -14,96
11103 | PMP A Temp, TLM Fower ON °c 37.30 NA 32,37
1114 | PMP B Temp. TLM Power ON °c 28.34 NA 35. 16

Table 11-3, Unified S-Band Subsystem

Components

USBE EAB-QM

PMP EAB-FT2

Pre-Launch Performance
Spec Measured
A B

XMTR RF power outpt 1w 1, 2?“? 1.18w

RCVR CMD t hreghold -35 DEM -105DBM -100 DBEM

Range delay variation 40 NBEC P-P 10, 9 NSEC P-P 5.7 NSEC P-P

Pre-Launch Problem Summary ‘
No problems throughout environmental test program
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SECTION 12
SEPARATION AND UNFOLD SUBSYSTEM

The Sepa.rétion and Unfold Subsystem consists of the following components: Unfold Timer,
Unfold Switch, Separation Switches, Unfold Motdrs, and Cable Cutter Assembly, At pro-
grammed separation time, the launch vehicle provides power to fire four electro-explosive
bolt cutters to effect spacecraft separation, See Figures 12-1 and 12-2 for mechanical ar-

rangement, and Figure 12-3 for Functional Block Diagram,

The separation subsystem performed as éxpected. The 2, 5 second timer caused paddie un-
fold, Before separation the subsystem properly restrained the paddles, disabled the pri-
mary and redundant matrix A drivers, provided -24, 5 VDC to the attitude control reset

line, and provided telemetry signals indicating that the spacecraft was still mated to the
Delta Vehicle. After separation all circuits were activated and separation was confirmed by

referring to the strip chart ACS telemetry functions listed below:

Delta Activation Time From

Function No, Title Separation (A Seconds)
1240 SAD left MTR WNDG voltage 52,5
1220 SAD right MTR WNDG voltage 62,5
1027 Roll rear flywheel speed 17.5
1035 Yaw tach output 17,5 ..
1040 Pitch coarse error 17,5
1043 Pitch flywheel speed : 17.5

All of these functions have known activation delta times from separation, and all are read

each second in the telemetry matrix,

By measuring the delta times backwards, i.e., from activation to separation, all of the
functions indeed commence from the same baseline in time, and hence confirm the separation

time.

It was necessary to employ this technique because the separation switch functions normally used

to monitor separation were removed from the software programs,
12-1
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SECTION 13
ELECTRICAL INTERFACE SUBSYSTEM

The EIS is a collection of three modules: The Auxiliary Processor Unit (APU) (See Figure
13-1 for functional block diagram); The Power Switching Module (PSM) (See Figure 13-2

for functional block diagram) and the Interface Switching Module (ISM), Together they per-
form a variety of electrical interfacing functions including: power switching, telemetry

signal generation, switching logic, power fusing, signal switching (Data) time code processing,

automatic "shut-off" timers.

The EIS contains a variety of telemetry points all of which are associated with other subsystems

and have been discussed in those sections,

The Launch mode of the APU is given in Table 13-1,

Table 13-1, APU Launch Mode

Mode Cmd
POWER ON 656
MOD STBY 050
P/L TIMER DIS 720
SEARCH TRACK NORM 631
USB/WPA TIM EN 755

All EIS functions which were exercised during launch and activation were executed and con-
firmed, After launch power switching was held to a minimum, Operation of time code pro-
cessing, search track data processing, back-up timer operation, signal switching and power

switching was confirmed as commands were executed,
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SECTION 14
THERMAL CONTROL SUBSYSTEM

Thermal control of the spacecraft is required in order to provide a mounting surface tempera-
ture of 20° + 10°c for all equipment mounting internal to the spacecraft, The LANDSAT-2
spacecraft is composed of three separate elements; the solar arrays, the Attitude Control
Subsystem and the sensory ring, These elements are thermally decoupled such that the en-
vironment for mission support and payload equipment is provided by the sensory ring Thermal
Control Subsystem. The subsystem is composed of both semipassive and passive elements,
The semipassive elements are shutters and heaters. Shutters are located on each of the 18
peripheral compartments and are actuated by two~phase fluid-fill bellows assemblies, The
heaters are energized by ground command. Passive control, in the form of insulation and
coatings, works in conjunction with the semipassive elements to maintain the thermal balance

of the vehicle, Figure 14-1 is a block diagram of the Thermal Control Subsystem,

In LANDSAT-2 the thermal control functions were balanced prior to launch and maintained

their balance, within expected tolerances, throughout powered flight and orbital operations,

The thermal subsystem in both the sensory ring and the ACS performed within expected limits

at all locations,

*\Typical average temperatures were: ACS baseplate 20, 500; sensory ring 18, 900; and center

section 19, SDC. The shutter position average at Orbit 50 was 42, 80.

Table 14-1 provides typical average telemetry values for the Zener modules obtained during

thermal vacuum testing and early flight operations,

In Orbit 2 compensation loads 1, 2, 3, 4, 5, 7 and 8 were turned on as scheduled to provide
more even heating of the spacecraft until normal operation began. All compensation loads

except 6 remained on thru Orhit 50,

14~-1



HEAT RADIATED FROM

ACTIVE CONTROLLERS {Qg) °

a=0I(T, 7}

-4

ALBERQ
FLUX

SOLAR
FLUX

|

HEAT RADIATED FROM

FASSIVE VEHICLE SURFACES (Qg)

=0

™M
THERMISTORS

}

5 = 5{7}

COMPONENT

ax A x (8 +a}

HEAT DISSIPATION

EARTH FLUX {E}

{

€x AxE

T=TIQy

ANALOG SIGNALS TO T/M
SUBSYSTEM

T/M
CONVERSION
MODULES (3)

t

{m

COMPENSATION
HEAT
LOADS

GRQUND

}

COMMAND

TEMP,

g

F

T

SENSOR
PRESSURE
{P}
0=01p
v l:é_
p
SHUTTER
ANGLE
g
/M
SHUTTER
POSITION
INDICATORS

EFFECTIVE EMISSIVITY

Figure 14~1. Functional Block Diagram of Thermal Control Subsystem

Table 14-1. Thermal Telemetry Values

Average Values
Function Orbit 25 0C* [ Orbit
No. Function Name Unit 0-1 Plateau | 50
7080 TLM Conv. Mod. Q1 Thermistor Zener | VDC 4.85 4,85 4,86
7081 TLM Conv. Mod. Q2 Thermistor Zener | VDC 4.88 4.90 4,90
7082 TLM Conv., Mod. Q3 Thermistor Zener { VDC 5.02 5.03 5.05
7083 TLM Conv. Mod. Q1 Shutter Zener vDC 4.95 4.95 4,97
7084 TLM Conv. Mod. Q2 Shutter Zener VDC | 4.96 4.96 | 4.99
7085 TLM Conv. Mod. Q3 Shutter Zener vDC 5.14 5.15 5.17

*Thermal Vacuum Test Data
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SECTION 15
NARROWBAND TAPE RECORDER (NBTR)

The NBTR consists of a single-track recording mechanism and the associated electronics
necessary for proper amplification and filtering of the RECORD and PLAYBACK signals and

for control of the record mechanism. The recorder is completely contained in one box,

The NBTR records 1 KBPS data from the Telemetry Processor, and, upon command, plays
back the stored data with simultaneous outputs to the VHF Transmitter and to the Premodula~
tion Processor. The playback speed is 24 times the record speed, and the output data rate

is therefore 24 KBPS, The NBTR erases the tape immediately after playback.

The recorder has a capacity for recording 210 minutes of data, and stops automatically

when it reaches end-of-tape, Plyaback is accomplished on command, effecting a reversal

in tape direction at 24 times the record rate. Playback can be commanded at any time before
the recorder reaches end-of-tape,

The LANDSAT-2 spacecraft contains two Narrowband Tape Recorders, providing a total
sequential recording capability of 420 minutes. A simplified block diagram of the Narrow-
band Tape Recorder is given in Figure 15-1,

The Narrowband Tape Recorders were launched in the record mode as shown in Table 15-1.

The launch mode was verified from telemetry on the CRT display and on the strip charts.

Table 15-1. Narrowband Tape Recorders Launch Mode

MODE CMD
NBTR 1 REC 543
NBTR 2 REC 601
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Initial Turn ON

Prior to launch on J anuary 22, 1975, NBTR1 was put in record at 17:28:37Z and NBTR2 was
put in record at 12:23:51Z. In Orbit 1 at Alaska, NBTR-1 wasg played back at 16:26:00 and re-
turned to the Record mode at 19:33:04, NBTR-2 was played back at 21:06:58 and returned to
Record at 21:13:09 to take its turn alternating with NBTR-1, Thereafter the recorders were
alternated in the RECORD mode, and performed their PLAYBACK generally after 1 minute

of overlap of the two recorders in the RECORD mode,

Table 15-2 gives the record history for subsequent orbits,
Table 15-3 shows typical {elemetry values. All are nominal,

Table 15-4 shows the pre-launch performance of the NBTR's,
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Table 15-2,

LANDSAT-2 NBTR Record Times

P/B i %

Orbit M br. Start Time FME End Time | FME | Smooth BAP | STA
0 022:17:29:03 001 19:18:38 412 0,39 0.24 | A
1 A 022:17:24:15 001 19:33:03 484 0,40 h.21 | A
2 B 022:20:06:07 001 21:13:19 253 0.8 h9s | 2zA
3 A 022; 21:13:35 001 22151:43 369 0,09 0,00 | A
4 B 022:.22:51:43 001 00:30:39 2 0.904 0.00 A
5 A 023:00:30:23 001 01:56:15 325 6,35 6.17 N
6 B 053:01:56:15 001 03:49:35 426 3,29 3,15 | A
7 A 023:03:4%:35 001 0530555 361 6.82 6, 62 A
8 B 023:05:30:55 001 07:15:11 392 0,68 0.01 [ A
9 A 023:07:15:11 001 08;58:55 390 0,07 0.7 | A

10 B

11

12 A 023:08;58:39 001 12:26:39 781 | 10.0 hE2| W
13 B 023:12:26:23 001 15:52:15 773 0.07 0,00 N
14 A 023:15:51:59 to1 17:4:51 | 443 0.83 .81 | @
15 B 023:17:49:35 001 19:31:43 364 0,07 .60 [ A
16 A 023:19:31:27 001 21:13:35 384 0,24 0.17 | A
17 B 023:21:12:35 001 22:55:43 384 | 18,28 18.28 | A
18

19 B 024:00:25:19 o 01:59:11 353 008 0,00 | A
20 A 024:01:59:27 001 03:54:39 433 0,44 0.38 | A
21 B 024:03:54:23 001 05:37:03 386 0.07 0,00 [ A
22 A 024:05:36:47 001 07:21:19 393 0.07 0,01 | A
23 B 024;07:21:03 001 09:05:03 391 0,07 0.00 | A
24

25

26 A 024:08:05:03 001 12:33:03 781 0.06 0,10 N
27 B 024:12:32:47 001 15:52:47 751 0.07 0, 00 N
26 A 024:15:52:31 001 17:55;27 462 0,09 0. 00 A
29 B 024:17:55:27 001 19:37:03 382 0.07 0,00 | A
30 A 024:19:35:59 001 21:19:59 a1 0.16 0,00 A
31 B 024:21:19:11 001 23:01:51 286 0.08 o,00 | A
a2 A 024:23;01:35 001 00:43:59 185 0.31 0.24 | A
13 B 025:00:43:43 001 02:08:47 320 0,00 .00 | N
34 A 025:02:08:31 001 04:00:47 422 0. 05 0.060 [ A
35 B 025:04:01:31 0oL 06:08:47 482 .21 oo | A
36 A 025:05:39:27 001 07:25:51 400 0.70 0.02 | A
37 B 025:07;25:35 0ol 08:05:35 376 0,05 0.00 ¢ A
18

39

40 LOST

41 B 025:12:34:07 001 15:37:51 690 0. 06 0,00 | N
42 A #25;15:37:51 001 17:52:31 506 0. 63 0,001 A
43 B 025:17:55;27 001 16:37:19 383 0,24 0.241 A
42 A 025:19:37:19 001 21:19:59 386 0,28 0,25 | A
45 B 025:21:19:43 001 23:01:51, 384 0.35 0,20 | A
46 A 025:23101:51 001 00:30:23 333 0. 05 5.00 | N
47 B 026;00:30:23 001 02:09:00 71 0.05 po0| N
48 A 026:02: 19;03 00 04:05:35 438 0,05 600 | A
49 B 026:04:03:11 no1 05:41:19 369 @+, 07 0.00} A
50 A 026:05:4):18 001 07:26:39 396 0.05 0. 0 A




Table 15-3, Narrow Band Tape Recorder Telemetry Values

*

T/V
Value
Fune. 200C Orbit
No. Name Plateau 36/37

10001 A-Motor Current (ma)

Record 128 132.0

P/B 107 108. 0
10101 B-~Motor Current {ma)

Record 153 148.5

P/B 149 143.6
10002 A-Pwr Supply Cur. (ma)

Record 185 170.5

P/B 425 410
10102 B=Pwr Supply Cur, (ma)

Record 260 260

P/B 480 481
10003 A-Recorder Temp (DGC) 80,7 26,1
10103 B-Recorder Temp (DGC) 28,5 27,0
10004 A-Supply Volt 24,9 24, 87
10104 B-Supply Volt 24.6 24, 55

*Thermal Vacuum Test Data

Table 15-4, Pre~Launch Performance of the Narrowband Tape Recorder

Components

NBTR1 EAB-QM1
NBTR 2  EAB-FT4

Pre-Launch Performance

Parameter Sgec
Record Time 2210 min

NBTR 1
216, 5 min

NBTR 2
216 min

Data quality judged by brush recorder ocutputs and computer
synopsis - quality good
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SECTION 16
WIDE BAND TELEMETRY SUBSYSTEM

The Wide Band Telemetry Subsystem (WBTS) consists of two 10/20 watt S-Band FM Trans-
mitters and associated filters, antennas, and signal conditioning equipment, The subsystem
is used to transmit Return Beam Vidicon (RBV) video data and Multispectral Scanner (MSS)
digital data to LANDSAT ground stations, The RBV and MSS data can be transmitted in real
time as it is being generated, or récorded on either of two Video Tape Recorders (or both)
and played back through the WBTS when in view of a ground station, A Functional Block
Diagram is shown in Figure 16-1 and the physical configuration is illustrated in Figure 16-2.

The WBTS was launched in the OFF mode and in the configuration shown in Table 16-1, Ver-
ification of this mode was obtained in t he telemetry from Madrid and Alaska playback early
in Orbit 1. The Check Compare (Table 8) on the CRT verified there were no exceptions to

the commanded configuration,

Initial Turn-ON

The Wide Band Telemetry Subsystem was initially turned on in the 10 watt mode in Orbit 12
while over Greenbelt/Merritt Island, At 14:29:31 both wide band power amplifiers were
turned on together, with Inverter A ON at 14:29:41, Filters A and B were both inhibited to
allow only the unmodulated carrier to radiate, ‘

The power amplifiers were both turned OFF at 14:36:53 and inverter A turned OFF at

14:36:55, All telemetry values were nominal as shown in Table 16-3,

Table 16-1, Wide Band Telemetry Subsystem Launch Mode

Mode CMD
WBPAl, 2 EN PRIME/RED T76/754
WBPA 1 OFF 561
OUTPUT SEL 1 LO 541
WRPA 2 OFF 067
OUTPUT SEL 2 Lo 047
RBV Bias . A 546
DATA WEBPA PRIME 705
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Subsequent Operations

In Orbit 13 both powei‘ amplifiers were operated in the 20 watt mode with both filters in-

hibited, The sequence of events is shown in Table 16-2,

Wide Band Power Amplifier-1 was subsequently operated in Orbits 41, 46 and 47, WBPA-2
was subsequently operated in Orbits 19, 26, 27, 28, 42, 46 and 47. The entire subsystem
operated normally throughout these orbits, as shown in the telemetry values of typical

orbit s shown in Table 16-3,

Prelaunch subsystem performance is shown in Table 16-4,
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Table 16.2 Operations of WPA

WBPA-1 CMD WBPA-2

16:10:39 Power ON 16:10:37

16:10:41 Inverter ONl 16:10:41

16:13:56 Sel 20 watt output 16:14:15

16:17:55 Power OFF 16:17:53

Table 16-3. Wide Band Telemetry Subsystem
! Telemetry Values
T/V (2) 10W 20W
(1) Name 10W 20W Orbit 16 | Orbit 47

12001 | Temp, TWT Coll. (DGC) 30.1 33.6 | 28.14 34,38
12101 27.9 31.2 25. 93 30.00
12002 Cur, Helix (MA) 3.30 3.85 | 3.20 4.29
12102 4.03 4,56 4,28 4,41
12003 Cur, TWT Cath. (MA) 33. 20 46.10 | 32,77 46. 04
12103 34.08 46.78 33.93 46,42
12004 Fwd Power (DBM) (3) 40.61 42,68 | 40.61 42,83
12104 40,93 43.71 41,01 43,81
12005 Refl Power (DBM) (3) 22.34 27.0 | 21.11 26.50
12105 ' . 34,55 36.45 36.03 37.50
12227 Con. Volt, Loop Stress (MHz) (4) 1.54 1.80 2.14
12228 2,53 1.48 1.51
12229 Temp. Mod (DGC) 19.5 19.00 18.51
12232 +15 VDC Pwr Sup (TMV) (5) 2.65 2,65 2.65
12234 -15 VDC Pwr Sup (TMV) (5) 4.07 4,20 4,27
12236 +5 VDC Pwr Sup (TMV) (5) 3,55 3,55 3.57
12238 -5 VDC Pwr Sup (TMV) (5) 4,08 4,17 4,20
12240 -24 VDC Unreg. Pwr (TMV) (5) 5,86 5.88 6. 20
12242 Temp, Inv. (DGC) 23.7 23.42 24,12
NOTES:

(1) Function numbers for WPA-1=120XX; for WPA-2=121XX
(2) Thermo-Vacuum Test data for comparison

(3) Pwr outputs of 10 or 20 watts can be selected

(4) Any reading other than zero or -7.5 is acceptable

(5) Oniy power supply A operated during these orbits
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Table 16-4, Wideband Telemetry Subsystem
Components S/N
Wideband Power Supply 6549508
Wideband Frequency Modulator 6549505
Wideband Power Amplifier (2) FT3 & FT4
Wideband Filter (2) 4&8
Pre-Launch Performance
Spec Measured
Modulator A Freq, Stab. 2229,5 MHz 2229, 5 MHz
+0 KHz
+335 KHz -270
Modulator B Freq. Stab, 2265.5 MHz 2265, 5 MHz
+0
+338 KHz -280 KHz
Power Amp No, 1 Output* High  +40.6 DBM +41,3 DBM
Low +37.6 DBM +38, 6 DBM
Power Amp, No. 2 Output* High  +40,6 DBM +40, 8 DBM
Low +37,6 DBM +37.8 DBM
PROBLEM SUMMARY

Problem

e Jumps in helix current telemetry

seen in both WBPA's,
WBPA1-1,1MA
WBPA 2 - 0,65 MA
EBPR 435, 9/3/74
EBPR 520, 10/17/74

e No degradation of performance
observed, WBPA's in LANDSAT-1
also show helix current telemetry
jumpe (once per 2 or 3 transmissions),

*Includes 2 DB transmit eircuit loss
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SECTION 17
ATTITUDE MEASUREMENT SENSOR (AMS)

The AMS is a passive radiometric balance sensor which operates in the 14 - 16 miecron

IR Band, This band pass was selecfed to take advantage of the earth's horizon predictabi-

lity in the 14-16 micron regioﬁ, and to improve the off-null accuracy by ground based cor-

rection. The entire earth disk is imaged by a germanium lens to a focal surface containing
four light pipes (four field of view sectors). See Figure 17-1 for functional block diagram,

and Figure 17-2 for hardware illustration. AMS Telemetry Values are shown in Table 17-1.

The AMS was launched in the OFF mode (CMD 774), turned ON during Orbit 6 and has been

performing normally since then,

Table 17~1, AMS Telemetry Values

A
Function | verage Value
No. Units Orbit 7 -~ 20°C Plateau Orbit 50
3004 Case - Temp 1 °c 15.74 20.9 18. 00
3005 Assembly - Temp 2 oC 15.28 20.5 18.70
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SECTION 18
THE WIDEBAND VIDEO TAPE RECORDERS (WBVTR)

The Wideband Video Tape Recorder (WBVTR) Subsystem is comprised of two rotating-head,
magnetic tape recorders, each housed in two enclosures: (1) a pressurized housing for the
Transport Unit (TU) and; (2) an unpressurized enclosure for the Electronics Unit (EU). The
TU includes the transport mechanism, the video head wheel, record amplifiers, playback
pre-amplifiers, and transport controls. The EU includes the record and playback formatting

circuitry, the voltage converter, motor control circuits and command and control circuits.

The primary function of either WBVTR is to selectively record, store, and playback analog
data from the Return Beam Vidicon (RBV} cameras or digital data from the Multispectral
Scanner (MSS) Subsystem. Additional record and playback channels are provided on the
tape. These include a prerecorded Search Track Signal for providing tape position informa-
tion, an Auxiliary Track for recording PCM telemetry data, and a servo control track for
playback speed control. A transverse recording technique utilizing four rotating heads is
used for Wideband RBV and MSS data. The narrowband data, (servo control, PCM data,

and éearch pattern) are recorded longitudinally with fixed heads. See Figures 18-1 and

18-2 for functional block diagrams. . Figures 18-3, 4 and 5 show physical configuration.

The launch and activation evaluation follows.
LAUNCH MODE
The Wideband Video Tape Recorders 1 and 2 (WBVTR-1 and 2} were launched in the mode

shown in Table 18-1. This launch mode was verified by OCC during prelaunch checkout at

WTR, and subsequently by narrow band recorder playback from Alaska.
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Table 18-1, Launch Configuration

Mode Cmd
WBVTR 1 OFF 651
WBVTR 2 ‘ OFF 712
RBV STBY 1 464
MSS STBY 2 572
VO PROT 2 EN 554
VO PROT 1 EN 467
SEARCH TRA NORM 563
WBVTR-1 TAPE POSITION 900
WBVTR-2 TAPE POSITION 919

ACTIVATION

Initial activation of the WBVTR subsystem occurred in Orbit 5. Both recorders were
rewound from their launch position near mid-tape for a duration of about 2 minutes.
The applicable series of commands are shown in Table 18-2. The footage count of
WBR-~1 went from 900 tc 423; the WBR-2 footage went from 919 to 423,

Table 18-2. Series of Commands for Initial Activation of WBVTR
Orbit 5, 23 January 1975

Time Cmd Activity
01:59:08 650 WBR-2 ON Prime
01:59:10 572 WBR-~-2 STBY MSS
01:59:15 607 WBR-1 ON Prime
01:59:17 464 WBR-1 STBY RBV
01:59:22 465 WBR-1 FAST R/W

552 WBR-2 FAST R/W
02:01:06 071 APU Norm Mode
02:01:17 572 WBR-2 STBY MSS
02:01:19 464 WBR-1 STBY RBV
02:01:20 712 WBR-2 OFF
02:01:21 651 WBR-1 OFF
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Table 18-3 shows the subsequent use of the WBVTR subsystem. All operations were nominal.

SUBSEQUENT OPERATIONS

Telemetry values and MFSE counts are normal and are shown in Tables 18-4, 18-5, and

18-6. All values are nominal.

Tables 18-7 and 18-8 show the prelaunch performance of the WBVTR. Table 18-8 lists

the components and ground operating time,

Table 18-3. History of WBVTR Use

Orbits
Mode WBR-1 WBR-2
Record 40, 41 13, 21
Rewind 5, 16, 17, 34, 46 5, 16, 17, 26, 31, 46
‘Playback | 15, 17, 33 & 47 (pre-launch recorded) 15, 17, 46, 47 (recorded pre-launch)

46 {rec. at RBV activation)

26 (MSS sun cal)

Table 18-4. WBVTR Telemetry Values

WBVTR~1 Functions

Telemetry Valuea In Orbits

Number Narme /v ORB 45/46
13022 Pressure, Trans {PBI) 16, 46 16,52
13023 Temp Trana {DgC) 19,1 20.74
13024 Temp Elec (DgC) 31.8 25,00
13032 Lim Volt Out {VPP) 1,47 1.48
13034 +5,6 ¥DC Conv {(VvDC) 5.54 5.70
13200 =24, 5 VI {VIXC) NA 1,82
13201 =12 VDC {VDC) NA 2,44
13202 Temp APT (DgC) NA 29,08
WBVTR-2 Functione Telemetry Values in Orbita
Numbher Name T/V ORB 45/46
13122 Pressure, Trang (PET) 16,22 16,12
13123 Temp Trans (DgC) 18,9 21,50
13124 Temp Elec {DgC) 9,2 23,50
13132 Lim Volt Out {(VPD) 1.3 1,30
15134 "+, 6 VDC (VDC) 5. 57 5.71
18200 -24,5 VDC (VDC) NA 1,82
13201 -12 VDC (VD<) NA 2,44
13202 Temp APU (DgC) WA 25. 06

NA = not availsble
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Table 18-5. Function Values by Mode in Orbit

158-8

QUALITY

WBVTR-1
Function/Description T/V ORB 31/46
13029 - Input P/B Voltage
Record 0.0 0.0
Playback 0.57 0,60
Rewind 0.0 0.0
Standby 0.0 0.0
13028 - Capstan Motor Current
Record 0.32 0,31
Playback 0.29 0.26
Rewind 0.23 0,19
Standby 0.0 0.0
13030 - Headwheel Motor Current
Record 0.50 0. 50
Playback 0.495 0.49
Rewind 0,41 0,44
Standby 0,41 0.45
13031 - Recorder Input Current
Record 3.58 3,69
Playback 3.92 3.37
Rewind 2,18 2,23
Standby 1.79 1,78
13033 - Servo Voltage
Record 0.0 0.0
Playback 49,99 50,01
Rewind 0.0 0.0
Standby 0.0 0.0
13026 - Capstan Motor Speed
Record 89,77 88.61
Playback 89,37 88,35
Rewind 100, 12 100, 2
Standby 0.0 0.0
13027 - Headwheel Motor Speed
Record 97.5 96,72
Playback 96, 86 97,28
Rewind 98, 96 98.6
Standby 99, 12 98, 39
ORIGIN
OF poop -, PAGE I




Table 18-6, Function Values by Mode in Orbit

WBVTR-2
Function/Description T/V ORB 31/46

13129 - Input P/B Voltage

Record 0.0 0.0

Playback 0. 37 0.35

Rewind 0.0 0.0

Standby 0.0 0.0
13128 - Capstan Motor Current

Record 0.33 0.33

Playback 0.34 0.33

Rewind 0.15 0.20

Standby 0.0 0.0
13130 - Headwheel Motor Current

Record 0,47 0,47

Playback 0.46 0.48

Rewind 0.43 0.44

Standby 0.45 0.43
13131 - Recorder Input Current

Record 2.88 2,90

Playback 3.11 3,14

Rewind 1.79 1,80

. Standby 1,18 1.51

13133 - Servo Voltage

Record 0.0 0.0

Playback 48, 92 49, 00

Rewind 0.0 0,0

Standby 0.0 0.0
13126 -~ Capstan Motor Speed

Record 108, 66 112, 10

Playback 108,38 112, 10

Rewind 130. 09 120,43

Standby 0.0 0.0
13127 - Headwheel Motor Speed

Record 98,41 98, 08

Playback 98, 11 97.04

Rewind 99.95 98,6

Standby 101,72 100,79
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DATE
5/28 - B/12/74

6/16/74

6/21/74

7/16/74

1/23/74 - 1/26/74

7/29/74 - 7/31/74

B/2/74 - 8/13/74

a/28/74

9/3/74 - 8/10/74

10/4/74

10/16/74 - 10/18/74

10/28/74 - 10/30/74

10/30 - 10/31/74

11/5 - 11/8/74

11/9 - 11/12/74

Table 18-7., Pre-Launch WBVTR History

ACTIVITY
18T THERMAL VACUUM TEST. VIR1-FT2 VTR2-F¥FT2
EACH RECORDER SHOWED RISING ERROR RATE DURING 30 MINUTE TESTS, MORE PRO-
NOUNCED AT HIGH TEMPERATURE. FT 1 ERROR RATE CONSIDERABLY HIGHER THAN FT 2
ERROR RATE.

MINOR FRAME SYNC ERRORS IN TEN SECONDS NEAR BOT & EOT

VIR PRETV  20°C 35°c 10°c 20%c
FT 2 6-14 12-70 20-85 3-5 3-10
FT1 5-130 10-160  20-480  5-75 8-95

OBSERVED CHANGE (HIGHER) CAPSTAN MOTOR CURRENT TELEMETRY IN VACUUM ON FT 2.
OBSERVED SEVERAL INSTANCES OF SIMULTANEOUS PBOT & SBOT ON FT 2.

POST TV TESTS

1. DETERMINE IF FT 1 RECORD CURRENT (1 DB) WAS OPTIMUM - IT WAS,

2, DETERMINFE IF SIMULTANEOUS M58 ERROR BURSTS & AUX TRACK DROPOUTS WERE
CONTROL TRACK ANOMALY - THEY ARE,

3. DETERMINE IF SUBSTITUTE TELEMETRY BOARD NORMALIZES CAPSTAN MOTOR
CURRENT TELEMETRY CN FT 2 - IT DIDN'T

FT 1 & FT 2 RETURNED TO RCA.

FT 6 DELIVERED TO GE, TESTS RUN WITH FT 6 IN EACH OF VTR 1 & 2 POSITIONS, MSS
ERRORS VERY LOW IN EACH POSITION., SEARCH TRACK ERRORS NOTED IN 12 PLACES,

M58 DATA TESTS WITH FT 1 IN VTR 1 POSITION AND FT 6 IN VTR 2 POSITION., FT 6
LOW ERROR RATE. FT 1 RELATIVELY LOW, BUT RISING ERROR RATE. (5-30)

MS5 DATA TESTS WITH FT 2 IN VTR 1 POSITION AND FT 6 IN VTR 2 POSITION. FT 2
SHOWED RISING ERROR RATE ON 3 SUCCESSIVE PLAYBACKS. FT 6 SHOWED LOW ERE.OR
RATE WITH SAME DATA,

SERIES OF TESTS WITH FT 2 AND FT 6 IN FLIGHT SPACECRAFT AS VTR 1 AND 2, AND
WITH FT 1 ON BIT BOARD. TESTS DISCLCSED PATTERN SENBITIVITY, AND CHARACTER
OF ERRORS WAS NOTED AND ANALYZED, FT 1 WAS RETURNED TO RCA FOR FURTHER
ANALYSIS, WHERE MODIFICATIONS WERE DEVELOPED AND APPLIED TOFT 1.

PRE-THERMAL/VACUUM TESTS. FT % SHOWED HIGH AND RISING ERROR RATE DURING
30 MINUTE TEST (15¢-450}. FT 6 SHOWED GOOD ERROR RATE {5-5)

SECOND SPACECRAFT THERMAL VACUUM TEST. FT 2 SHOWED RISING ERROR RATE,
AND HIGH {70~100) AT HIGH TEMPERATURE. FT ¢ SHOWED CONSISTENTLY LOW ERROR
RATE.

FT' 1, WITH MODIFICATIONS, DELIVERED TO GE AND PLACED IN BONDED STOCK.

SPACECRAFT VIBRATION TEST. VTR 1-FT 2. VTR 2-FT 6. DURING SPACECRAFT
CONFIDENCE TESTS RUN BEFORE, BETWEEN AND AFTER VIBRATIONS, FT 2 SHOWED
HIGHER FRROR RATE ON EACH SECOND PLAYBACK OF MSS DATA.

POST VIBRATION 30-MINUTE MSS DATA TEST SHOWED HIGH ERROR RATE (10D-230)
ON FT 2. SECOND AND THIRD PB'S ALSO HIGH. FT 6 GOOD.

LIMITER/DEMOD BOARDS REMOVED FROM FT 2 EU AND SENT TO RCA FOR SINGLE
MODIFICATION. BOARDS RETURNED TO GE AND REPLACED IN EU. ERROR RATE
HIGH (150-900).

COMPLETION OF MODIFICATIONS TO FT 2 AT GE. FINAL TESTS SHOWED VERY GOOD
ERROR RATE WITH NO RISE {5-5).

FT 2 EU REMOVED FROM SPACECRAFT FOR VIBRATION AND THERMAL TESTS (UN-
POWERED) AT RCA. EU BENCH TEST AT GE WITH ENGINEERING MODEL T/V. EU
INSTALLED ON SPACECRAFT. MSS DATA FROM 11/8/74 PLAYED BACK AND NEW
34-MINUTE RECORD,/PLAYBACK TEST RUN. LOW ERROR RATE WITH NO RISE (5-5).

ORIGINAL PAGE
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Table 18-8. Pre-Launch WBVTR Problem Summary

PROBLEM

VTR FT-2 CAPSTAN MOTOR CURRENT
TELEMETRY INCREASED IN VACUUM.
EBPR 271. 5/29/74.

SIMULTANEOUS AUXILIARY TRACK
DROPOUT WITH MSS DATA ERROR
BURST. EBPR 375, 6/11/74 (SN FT-2)
EBPR 378, 7/15/74 (SN FT-6).

RISING MSS MINOR FRAME SYNC ERROR
RATE.

EBPR'S 097 10/18/74
124 2/28/74
133 3/21/74

SEARCH TRACK NUMBERS ERRATIC ON VTR
FT-6. EBPR 377 7/18/74.

PRESSURE TELEMETRY DROPFED AND
RETURNED TO NORMAL A FEW MINUTES
LATER. VTR FT-6, EBPR 462 9/6/74.

TAPE TRANSPORT UNIT FT-2 TELEMETRY
INDICATED BOTH PRIMARY AND SECONDARY
BEGINNING OF TAPE INDICATIONS.

(5/28/74) EBPR 262, MR D08196.

RBV DATA

RESOLUTION

CAUSED BY SATURABLE REACTOR IN TELEMETRY
CIRCUIT AFFECTED BY VACUUM. RCA REPLACED
SATURARBLE REACTOR. MR D{8193.

OCCURS RELATIVELY INFREQUENTLY ON ALL
VTR'S, INCLUDING ERTS A. DUE TO MOMENTARY
LOSS OF LOCK IN CAPSTAN SERVQ LOOP, ACCEPT
AS IS, MP Do08168 FT 2, MR D08194 FT 6.

LONG SERJES OF TESTS AT RCA AND GE RE-
VEALED SOME PROBLEMS WITHIN VIR'S, RCA
RECOMMENDED AND MADE MODIFICATIONS TO
SN FT 1 AND FT 2:

1. DECREASE RINGING (MAKE HF ROLL OFF
SMOOTHER} IN MSS PB CIRCUITS,

2. INCREASE TIME CONSTANT OF DC
RESTORER.

3., DECREASE AMPLITUDE OF PILOT TONE
(1.5 MHZ) SIGNAL IN RECORD CIRCUITS.,
MR D08150¢ FT 1, MR D08195 FT 2,

ABOUT 20 NUMBERS (OUT OF 3600) SOMETIMES
READ OUT INCORRECTLY, APPARENTLY DUE

TO EXTRA BITS (OR NOISE)} ON TAPE. IN-
CORRECT NUMBERS HAVE NO HARMFUL EFFECT
TO OPERATION SINCE NUMBERS ARE HIGHLY
REDUNDANT. ACCEPT AS IS. MR D08170.

POTENTIOME TERS SHOW OCCASIONAL NOISE.
OCCURRED ALSO ON ERTS A. ACCEPT AS IS.
MR D08267.

RETURNED TO CONTRACTOR AND REWORKED,
CLOSED.

e NO SIGNIFICANT DEGRADATION OF RBV DATA,

MSS DATA

e BOTH VTR'S HAVE MSS MINOR FRAME SYNC ERRORS BELOW 10 ERRORS
IN 10 SECONDS. AVERAGE APPROXIMATELY 5 IN 10 SECONDS.

¢ NO SIGNIFICANT RISE IN ERRORS DURING 30 MINUTE PLAYBACK,

ORIGINAL PAG
E
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Table 18-9. WBVTR Components

IN SPACECRAFT
TAPE CONTACT TIME
(AS OF 11/25/74)

VIR 1 S/N FT-2 522 HOURS

VTR 2 S/N FT-6 114.5 HOURS

EXPECTED LIFE FOR EACH RECORDER - 1, 000 HOURS

18-12




SECTION 19
RETURN BEAM VIDICON SYSTEM (RBV)



SECTION 19
RETURN BEAM VIDICON SYSTEM (RBV)

Ground écene information is viewed through three Return ﬁeam Vidicon (RBV) Camera
Sensors as they are simultaneously exposed. The RBV sensors convert the scene information
in three unique spectral bands into low-level analog signals. The Camera Electronics convert
this information into a video'format that is fed to the Camera Controller Combiner (CCC),
where the three camera videos are combined with sync, blanking, and timing signals and

with coding information to produce a single composite video format., The Camera Controller
Combiner controls the operating modes of the cameras and the generation of the composite
video signal. The cameras may be commanded for single exposure, eyclic exposure, and
calibration, The composite video signal is either stored on a Wideband Video Tape Recorder
for later playback, or transmitted in real time through the spacecraft Wideband Telemetry
Subsystem. An auxiliary video signal from each camera may also be applied directly to the
Wideband Telemetry System without passing through CCC, See Figure 19-1 for functional
block diagram, and Figure 19-2 for physical illustration, An equipment list is shown in
Appendix A,

The RBV subsystem was launched in the mode shown in Table 19-1, Verification of this
mode was obtained by telemetry early in Orbit 1 at Madrid and later by playback from
Alaska,

INITIAL TURN-ON
The Return Beam Videcon Subsystem (RBV) was first turned ON in Orbit 40 for 1 minute
and 2 seconds with Camera 1, but was turned OFF before shutter operated. WBVTR-1 was
in record mode but received no data, All telemetry was nominal,
The RBV was turned on again in Orbit 41 on 25 January 1975 while over Greenbelt, The

sequence of activities is shown in Table 18-2, Telemetry (Table 19-3), quick-look pictures,

and the A-scope of the TR-70 all showed nominal sync pulses and video data.
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SUBSEQUENT OPERATIONS

The RBV was not operated again during this report period; therefore, no RBV scenes are

available for processing.
Table 19-4 shows the pre-launch performance of the RBV.

Table 19-1, Return Beam Vidicon Subsystem Launch Mode

MODE CMD
CALIBRATE EN 372
APERTURE CORR ouT 431
EXPOSURE 4 454
CYCLE CONT 470
CATH REACT OFF 371
MAG COMP EN 677
MAG COMP Hi 753
THER MOD 1 EN 770
THER MOD 2 EN 730
THER MOD 3 EN 672
RBV PWR OFF 731
CCC OFF 432
CAM 1 OFF 511
CAM 2 OFF 510
CAM 3 OFF 512
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Table 19-2. RBV Initial Turn-ON, Orbit 41, 25 January 1975

Time Activity
16:21:04 WPA-1 ON
16:23;:12 WBR-1 RECORD
16:23:59 CAM 1 ON
16:24:00 RBV ON
16:25:51 RBV OFF
CAM 1 OFF
16:26:23 CAM 2 ON
RBV ON
16:27:59 RBV OFF
CAM 2 OFF
16:28:31 CAM 3 ON
RBV ON
16:30:23 RBV OFF
CAM 3 OFF
16:30:56 CAM 1 ON
CAM 2 ON
CAM 3 ON
RBV ON
16:34:01 WBR-1 OFF
16:34:07 RBV OFF
WPA-1 OFF
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Table 19-3. RBV Telemetry Values

Telemetry Values

T.V, Orbit

Fune., No, - Name Norm 41
14001 CCC Board Temp (DGC) 19, 939
14002 CCC PWR Sup. Temp (DGC) 21, 047
14003 15V SUPPLY (TMV) 3. 950
14004 +6V, =5.25 PWR, SUP (TMV) 3.075
14100 0.96

14200} VIDEOQ OUTPUT VOLT (TMV) 0.93

14300 1,06

14102 3.75 to 4. 02 3,950
14202 COMBINED ALIGNMENT CUR (TMV) 3.87to 4,10 3. 875
14302 3.80 to 4,05 3. 850
14103 24. 363
14203 TEMP. IN ELEC, UNIT (DGC) 20, 387
14303 25, 363
14104 23.363
14204 TEMP IN LV: PWR SUP (DGC) 18,834
14304 26,023
14105 3,92 to 4, 07 3. 950
14205 DEFL PWR SUP +10 (TMV) 3, 950
14305 4, 000
14106 3. 65 to 3, 80 3.700
14206 L.V, PWR, Sup. +6 , =6,3 (TMV) 3. 650
14306 3.725
14107 2,563 2, 650
14207 Current in Ther. Elec (TMV) 2,500
14307 2,575
14108 1, 80 to 3. 50 2, 550
14208 Vidicon Fili, Cur. (TMV) 2, 400
14308 2,575
14111 3.03 3.025
14211 Target Volt, to Vidicon (TMV) 3. 050
14311 3,225
14120 4, 05 4, 050
14220 Vert. Defl, Volt, (TMV) 4,275
14320 4,275
14114 21, 99 21, 997
14214 Temp Vidicon Face Plate (DGC) 21, 059
14314 22, 398
14115 24,17 20, 940
14215 Temp Focus Coil (DGC) 20, 387
14315 21, 940
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Table 19-4. Return Beam Vidicon Subsystem

ORIGINAL PAGE IS
OF POOR QUALITY

* COMPONENTS
CAMERA CONTROLLER COMBINER $/N 003
CAMERA ELECTRONICS 1 (RLUE) S/N 003
CAMERA ELECTRONICS 2 {YELLOW) &/N 002
(REPLACED ON 8/18/74 WITH) 5/N 004
CAMERA ELECTRONICS 3 (RED) S/N 008
CAMERA SENSOR 1 (BLUE) $/N 003
CAMERA SENSOR 2 {YELLOW) 8/N 002
(REPLACED ON 8/19/74 WITH} S/N 004
CAMERA SENSOR 3 (RED} $/N 008
HBV MAGNET MOMENT ASSEMBL Y 5/N 49513
* PRE-LAUNCH PERFORMANCE
ALL EVALUATION PARAMETERS ARE SATISFACTORY,
PRE-LAUNCH MERFORMANCE SUMMARY
SPEC) (RCA) (GE)
BLUE |YELLOW[RED BLUE YELLOW | RED BLUE YELLOW | RED
« SIGNAL/NOISE 33DB | 33DB  (25DB 34.1DB | 37.aDB | 30, SDB 34.3DB | 35.2DB | 80, 6DB
{A. C. OUT)
s RADIANCE OUTPUT
A) REPEATABILITY OF
INTERNAL CALIBRA-
TION LEVELS
CALQ REPEATABILITY WITHIN .270 244 L343 274 ,238 .330
CAL 1 50 MV (CAMERA TEMPER- L 450 . 568 , 441 , 462 .580 , 430
CAL 2 ATURE A CONSTANT) .93% 1, 086 . 869 .936 1,062 BB
B} WHITE SHADING-% 15 15 15 16 19.1 15.3 17,4 11.0 13.5
(CENTER)
® RASTER SIZE
HORIZONTAL % REPEATABILITY 100. 05 100, 00 101, 26 100. 04 100, 14 100, 56
VERTICAL % 100, 28 100, 16 100. 78 100, 24 100, 26 100. 76
* VERTICAL RESOLUTION REPEATABILITY 30 31 32 a4 38 35
(CENT. 59 LP} %
* HORIZONTAL RESOLUTION | REPEATABILITY 26 28 32 27 31 43
{CENT. 53 LP) %
PROBLEM RESOLUTION
s HORIZONTAL CENTERING SHIFT * UNABLE TOISOLATE PROBLEM THROUGH
- RED CAMERA - § TIMES AT GE EXTENSIVE TESTING AT RCA AND GE
SHIFT GBSERVED [N .. 1% OF DATA,
(5/20/74 AND DURING AUGUST
AND SEPT, 1074, EBPR 302, SHIFT HAS NOT OCCURRED SINCE T/V
MR D0B187, ) ONBIT D-10, 5/7/74, ACCEPT AS IS,
- BLUE CAMERA - ONCE AT RCA
-  YELLOW CAMERA, §/N 004, 3 TIMES
AT RCA
- YELLOW CAMERA, B/N 002, SHIFT
NEVER OBSERVED,
« LOSS OF VIDEO FROM BLUE AND YELLOW » HIGH VOLTAGE TRANSFORMER REDESIGNE D,
CAMERAS DURING THERMAL VACUUM TEST, TRANSFORMERS REPLACED IN ALL CAMERAS,
HIGH VOLTAGE TRANSFORMER FAILED IN
BOTH CAMERAS, (6/1/74 AND 6/5/74,
EBFR 310, MR D08200 AND EBP# 342,
MR D(8190, )
« CAL 2 LEVEL OF YELLOW CAMERA IS ACCEPT AS 18. USE CAL 1 LEVEL FOR
SATURATED AND THEREFORE UNUSEABLE INFLIGHT CALIBRATION CHECK.
(8/21/74, EBPR 404, MR 0B266).
+ VERTICAL PORTION OF REBEAU MARKS CAUSED BY AMPLIFIER SATURATION,
MISSING ON CAL 2 OF YELLOW CAMERA. CAMERA PERFORMANCE IS NOT DEGRADED.
9/5/74, EBPR 248). : ACCEPT AS IS,
» HORIZONTAL JITTER IN RED CAMERA SUSFECT JITTER RELATED TO HORIZONTAL
ANCHOR MARK; ANCHOR MARK ALSO NOT PROHLEMS,
VERTIGAL. (3/6/74, EBPR 451),
ANCHOR MARK WAS NOT ETCHED VERTICALLY
ON TUBE, ACCEPT AS IS,
s MULTILINE JTUMP DURING YELLOW CAMERA ONE TIME ONLY OCCURRENCE,
OPERATION (3/7/74, EBER 466), ACCEPT AS IS.
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SECTION 20
MULTISPECTRAL SCANNER SUBSYSTEM

The Multispéctral Scanner (MSS) system consists of spacecraft and ground equipment which
permits images of the earth to be obtained simultaneously in 4 or 5 spectral bands. The
LANDSAT-2 MSS uses a 4-band scanner operating in the solar reflected spectral region
from 0.5 to 1.1 micrometers (microns) wave length, and scans cross track swatchs of

0.5 ki width (at a 496~nm altitude), imaging six scan lines across in each of the four
spectral bands simultanecusly. The object plane is scanned by means of an oscillating

flat mirror between the scene and the double reflector telescope optical chain. The 11.56
degree cross-track field-of-view is scanned as the mirror oscillates approximately +2. 89

degrees 13. 62 times per second about its nominal position as shown in Figure 20-1,

The instantaneous field-of-view of each detector subtends an earth-area square of 256 feet
on a side from the nominal orbit altitude. Field stops are formed for each line imaged
during a scan, and for each spectral band, by the square input end of an optical fiber. Six
of these fibers in each of fdur bands are arranged in a 4 x 6 matrix in the foeal plane of
the telescope. See Figure 20-2 for functional block diagram, and Figure 20-3 for pictorial

view. An equipment list is shown in Appendix A,

The Multispectral Scanner (MSS) was launched in the OFF mode, except that the Rotating
Shutter was cémmanded ON to distribute the launch mode stresses around the bearing.
The complete launch configuration is shown in Table 20-1. Verification of this configura-
tion was obtained from telemetry in Orhit 1 at Madrid, and by playback from Orbit 1 at
Alaska.

In Orbit 1 at Alagka, the rotating shutter (and the enabling primary power switch for MSS)
was commanded OFF at 19:29:45.
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Table 20-1. Multispectral Scanner Subsystem Launch Mode

Mode Cmd
MSS BOTH EN 632
SYSTEM PWR ON 052
HIGH VOLT OFF 073
SEL INV A 053
BAND 1 OFF 076
BAND 2 OFF 132
BAND 3 OFF 135
BAND 1 HV A 054
BAND 2 HY A 055
BAND 3 HV A 056
BAND 1 HV OFF 176
BAND 2 HY OFF 233
BAND 3 HV OFF 232
SHUTTER A 214
ROT SHUTTER ON 152
CAL LAMP A 117
CAL LAMP OFF 177
SCAN PWR 1 217
SCAN MON OFF 172
SCAN MON A 255
SCAN MIRROR INH 256
SCAN MIR PWR 1 312
MIR SCAN OFF 335
MUX INH 276
MUX MODE COMP 315
HEATER OFF 735
SYS ON/OFF NORM 316
BAND 1 GAIN LO 175
BAND 2 GAIN LO 174

INITIAL TURN-ON

The initial turn-on of the MSS subsystem was in Orbit 19 during a Merritt Island/Green~

belt/Alaska pass.

The WBPA-2 was turned on by stored command at 02:00:16.

Telemetry values, video and strip charts were normal.

The commands and execution times are shown in Table 20-2,
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Table 20-2, MSS Initial Turn-On Orbit 19, 24 January 1975
Time
Cmd Activity H M ;
V1A MERRITT ISLAND
775 UsSB ON 01 57 14
316 MSS ON NORM 01 59 57
316 MSS ON NORM 02 01 29
650 WBR-2 ON 02 01 59
572 WBR-2 STBY 02 02 03
513 WBR-2 REC 02 02 16
156 CAL LAMP ON 02 02 24
153 SCAN MON ON 02 02 o4
277 SCAN MIR NORM 02 02 44
314 MID SCAN CODE ON 02 02 515)
610 MSS ENABLE 02 03 t]5]
257 MUX NORM 02 07 26
052 MBS SYS ON 02 07 33
212 BN 2 HV ON 02 07 51
233 BN 2 HV OFF 02 08 04
132 BN 2 OFF 02 08 17
114 BN 3 ON 02 08 45
112 MSS HV ON 02 08 58
213 BN 3 HV ON 02 09 09
VIA GREENBELT
057 BN 1 ON 02 10 26
157 BN 1 HV ON 02 10 40
113 BN 2 ON 02 10 48
212 BN 2 HV ON 02 10 b7
VIA ALASKA
073 MBS SYS OFF 02 14 47
766 PYLDS OFF 02 15 10
067 WBPA-2 OFF 02 15 23
757 USB OFF 02 22 54
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SUBSEQUENT OPERATIONS

In Orbit 21 a sun calibration was performed while over Alaska, Configuration was prime,
compressed, low, with mid-scan code ON. The results as reported by Alaska are shown

in Table 20-3.

Table 20-3. MSS Sun Calibration in Orbit 21 Reported by ALASKA

START TIME OF SUN CAL PULSE 05:47:02
DELAY TIME FROM LINE ST. (MS) 18
PEAK AMPLITUDE
VOLTS
SENSOR (on 4V FULL SCALE)
1 3.0
2 3.1
5 3.1
7 3.6
8 3.5
12 3.3
13 3.0
15 3.2
18 3.2
19 2.2
20 2.1
23 2.2

The MBS was also operated in Orbits 27, 28 and 42 in realtime operations; and in Orbit
40 to Record on WBR-1. A second sun calibration was made in Orbit 47 with results

similar to those of Orbit 21.

Typical telemetry values are shown in Table 20-4. Table 20-5 shows the pre~launch per-

formance of the MSS,

In Appendix E the same MSS scene is shown in 5 successive figures, F-1 thru F-5, one

for each of the four bands, and the final one a composite of 3 bands
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Table 20-4, MSS Telemetry

T.V. Orbits

Function Name Norm 27
15040 MUX -6 VDC (TMYV) 3.92 4.05
15041 A/D SUPPLY (TMV) 5.74 5,85
42 AVERAGE DENSITY (TMV) 1.72 1.71
43 FIBER OPTICS PLATE 1 TEMP (DGC) 22,30 18.13
44 FIBER OPTICS PLATE 2 TEMP (DGC) 22,30 17.87
45 MUX TEMP (DGC) 25,59 23. 38
46 ELEC COVER TEMP (DGC) 23.09 20. 25
47 PWR. SUP. TEMP. (DGC) 23.8b 19,45
48 SCAN MIR REG. TEMP (DGC) 23.44 18.30
49 SCAN MIR DRIVE ELEC. TEMP. (DGC) 24,34 18.96
15150 SCAN MIR DRIVE COVER TEMP (DGC) 22,50 17.26
51 SCAN MIR TEMP (DGC) 21,87 17,26
52 ROT. SHUT HOUSING TEMP (DGC) 22,58 23.26

53 SCAN MIR REG VOLT (TMV) 4.56 4.7
54 CAL LAMP CURRENT (TMV) 1.18 1.17
55 BAND 1 15 VDC (TMV) 4.97 4. 98
56 BAND 2 15 VDC (TMV) 5.00 5.00
57 BAND 3 15 VDC (TMV) 4. 88 4.95
58 BAND 4 15 VDC (TMV) 4,83 5,00
59 TLM 15 VDC (TMV) 5.04 5.06
15060 +12 VDC +6 VDC (TMV) " 4.92 5.03
61 LOGIC +5 VDC (TMV) 4, 86 4,81
62 RECT. +19 VDC (TMV) 4. 97 5.03
63 RECT. =19 VDC (TMV) 3.54 3.60
64 BAND 1 HVA (TMV) 4.95 4,95

65 BAND 1 HVB (TMV) 5.03 OFF
66 BAND 2 HVA (TMV) 4,72 4,70

67 BAND 2 HVB (TMV) 4.70 OFF
63 BAND 3 HVA (TMV) 4.75 4.72

69 BAND 3 HVB (TMV) 4,65 OFF
15070 SHUT MOT. CONTR. INTEG (TMV) 2,49 2.60
15071 SCAN MIRROR DRIVE CLOCK (TMV) 1.93 2.00

*Thermal Vacuum Test Data at ZOOC.

20-8




6-0¢

Table 20-5. Multispectral Scanner

COMPONENT SUMMARY

e SCANNER S/N-2
e MUX S/N-1
e LINE FILTER §/N-4

PRE-LAUNCH PERFORMANCE SUMMARY

PARAMETER SPEC
¢ SIGNAL/NOISE Bl 90
B2 69
B3 45
B4 104
e HORIZONTAL MTF > 33%
(SWR)
e CROSS AXIS JITTER +30 uRAD
e SCANSYMMETRY
e LINE LENGTH VARIATION +2 WORDS
LINE TO
LINE

PRE-LAUNCH
MEASUREMENT

LIN COMP

MEAN 109.6 108.8 WORST CASE S1, CL  80.2
MEAN 96.6 82.5 WORST CASE S1i0, CL 69.1
MEAN 72.9 66.6 WORST CASE S14, CL 59.4
MEAN 133.0 - WORST CASE 820, LL 108.0

ALL CHANNELS > 39%

MEAN = 1.1 pRAD MAX = 5.2 uRAD
0.4990 (NO. WORDS TO MSC/TOTAL LINE LENGTH)

MAX + 2 WORDS OVER 35 MINUTES
9 WORDS OVER 18°C CHANGE
MEAN = 3247 @ 239C



01-02

PARAMETER
VIDEO STABILITY

GAIN (22°C, COMP LO)
(QL/MW CM-2 STEAR, "1
(VACUUM)

OFFSET (22°C, COMP LO)
QUANTUM LEVEL (FULL
RANGE - 64 QL'S)

TEMP. SENSITIVITY
(10 TO 35°C)

Table 20-5. Multispectral Scanner (Cont'd)

SPEC

NOMINAL

B1 25. 80
B2 32,00
B3 36. 36
B4 13.91

>0

<0.8
(LINEAR MODE
IN SPEC.)

PRE-LAUNCH MEASUREMENT

2% VARIATION OVER 17 MINUTES AFTER 3 MINUTE

% GAIN CHANGE/°C

WARMUP.
MEAN
Bl 26.14
B2 34.39
B3 38.45
B4 13.10
Bl +1. 00
B2 +0.79
B3 +0.75
B4 +0. 82
Bl ~0. 21%
B2 ~0.35%
B3 -0.43%
B4 +0. 30%

MAX SEN)
26, 97 (6)
35.91 (10)
39.96 (18)
13.34 (24)
+1. 38 {5)
+1.03 (12)
+1. 01 (17)
+1.28 (23)

-0.32% (1)
-0.39% (8)
-0.49% (18)
+0. 35% (21)

MIN {(SEN)
25.07 (1)
32. 64 (12)
36,10 (13)
12,62 (22)
+0.73 (3)
+0. 52 (1)
+0. 35 (14)
+0.43 (22)
-0.06% (4)
~0.22% (10)
-0.22% (13)

+0,029% (23)



11-028

PARAMETER

TEMP REPEATABILITY
(10°C TO 35°C)

CAL WEDGE CORRECTION
WITH TEMP, (10°C TO 35°C)
% CHANGE/°C

(MEAN VALUES)

VIDEO SENSITIVITY TO HOVIS
SPHERE TARGET (NORMALIZED
TO FULL SCALE) % GAIN CHANGE
OVER A ZERO RADIANCE INPUT
COMPUTED FROM CAL WEDGE

Table 20~5. Multispectral Sensor (Cont'd)

SPEC

Bl
B2
B3
B4

Bl
B2
B3
B4

PRE-LAUNCH MEASUREMENT

ALL BANDS + 2. 0%

LAMP A

UNCOR

-. 286
-. 405
-. 469
+. 399

MEAN

+4, 3%,
+4, 2%
+2, 8%
-0.1%

COR

-.098
-.062
-.054
+.111

LAMP B

UNCOR

-. 254
-. 370
-.459
+. 366

WORST CASE

83, +6%
88, +6%
s18, +5%
S24, +0.5%

COR

-.038
-. 0562
-. 027
+,082
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Table 20-5., Multispectral Sensor (Cont*d)

PRE-LAUNCH MSS RADIOMETRIC CALIBRATION

THREE CALIBRATIONS

e POST INTEGRATION (5/74)
e POSTTVI (9/74)
e POST VIBRATION  (10/74)

POST INTEGRATION

POST TV 11
REPEATABILITY BANDS 1-3 -0.8 + 0.6%
(CORRECTED) BAND ¢ +0.2+0.5%
REPEATABILITY BANDS 1-3 +3.3 + 1%*
(CORRECTED) BAND 4 -3.4+0.5%

*SENSOR 8 = +6.2%, +3.7%
SENSOR 10 = +6. 8%, +4.2%

POST VIBRATION

BANDS 1-3 -1,5+ 0, 8%
BAND 4 -1.0 +0.4%

BANDS 1-3 -1.4 + 0, 8%*
BAND 4 -2,6 +0.5%
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V/T1I

V/T1

vV/T

POST VIB

Table 20-5. Multispectral Sensor (Cont'd)

PRE-LAUNCH PROBLEM SUMMARY

PROBLEM

VIDEO (0.5 MSEC) OCCURS PRO-
CEEDING PREAMBLE, CAUSES
DEMUX TO MISS LINE

START OR FIND FALSE LINE
START. EBPR 306.

SCAN MONITOR A AND B OUT OF
ALIGNMENT BELOW 20°C. EBPR 293,
MR D08191, MR D08199.

APPARENT GAIN CHANGE IN CAL
WEDGE FROM AMBIENT TO VACUUM.

Bl - 13%
B2 - 3%
B3 - 7%
B4 + 11%

SUN CAL MIRROR ALIGNMENT OFF
20 IN AZIMUTH FROM HAC DATA.
EBPR 535, D07204.

RESOLUTION

REPHASE SHUTTER SUCH THAT SHUTTER
OPENS DURING PREAMBLE. PROBLEM
DID NOT APPEAR IN V/T II. '

RE-ALIGN SCAN MONITORS, PROBLEM
DID NOT APPEAR IN V/T 1L

PROBLEM REPEATABLE, WAS OBSERVED
AT HAC, EXTERNAL TARGET REMAINED
CONSTANT. CALIBRATION IS STABLE
AND REPEATABLE IN VACUUM. ACCEPT
AS IS.

ACCEPT AS IS, INSPECTION REVEALED
THAT MIRROR WAS FIRMLY IN PLACE.
NO APPARENT MOVEMENT.
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SECTION 21
DATA COLLECTION SUBSYSTEM (DCS)

The Data Collection System is designed to relay data from randomly distributed Data Col-
lection Platforms (DCP) through the LANDSAT-2 spacecraft to either receiving sites, Green-
belt, Md. or Goldstone, Calif. The DCS system is designed to collect and provide at least
one message from each of up to 1000 Data Collection Platforms in the continental United
States every 12 hours, with a probability of 0, 95, with a nominal LANDSAT S/C orbit and
both ground stations operating. See Figure 21-1 for system description, Figure 21-2 for
functional block diagram, and Figure 21-3 for pictorial view. See Appendix A for hardware

listing,

The Data Collection System was launched in the mode shown in Table 21-1, Verification of
this mode was obtained by CRT displays and strip charts from telemetry received from
Madrid and playback from Alaska early in Orbit 1. About 100 DCS ground station platforms

were operational at launch time,

INITIAL-TURN-ON Table 21-1. Data Collection System Launch
DCS Receiver No, 1 was turned ON at Mode
02:02:08 in Orbit 5, and has been left ON Mode CMD
since, The equipment operated normally, Receiver 1 OFF 407
Telemetry values are shown in Table 21-2. Recelver 2 OFF 406

In Orbit 6, the first complete orbit after turn-on, 348 messages were received, most of

them simultaneously at Greenbelt and Goldstone.

SUBSEQUENT OPERATIONS
Overall performance of the Data Collection System during the remaining orbits has been well
within the system design, PIR-U-1N23-ERTS-130 in Appendix F demonstrates that effective-
ness of the DCS with LANDSAT-2 is at least as high as that with LANDSAT-1. An average of

over 5 messages are being received from each platform each 12 hours.
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Table 21-2, DCS Telemetry Values

* Orbits
Func. 200C
No. Name Plateau 5 : 15 . 25 36 49

16001 | Receiver 1 Sig Strength (DBM)** -199 -123.34 | -122,71 [-123.40 | -121,66 |-124,35
16002 | Receiver 1 Temp (DGC) 23.4 22, 54 24, 02 24,42 24,40 24.45
16003 }Rec-1 Pwr Input Volt (VDC) 2,37 2.35 2,37 2,37 2,37 2,37
16004 Receiver 2 Sig Volt (DBM) -119 F F F F F
16005 | Receiver 2 Temp (DGC) 22,3 F - F F F

16006 | Receiver 2 Input Volt {VDC) 2,35 F F F F

*Thermal Vacuum Test Data
**This value is for a CW carrier only; it is not valid during DCS mesgsage reception.
F=Receiver 2 was OFF

Table 21-3 describes pre-launch subsystem performance,

Table 21-3, DCS Subsystem

¢ Component
Receiver A S/N EAB-FT-2
Receiver B S/N EAB-FT-3
¢ Pre-Launch Performance
DCS
Performance Level Receiver No, 1 Receiver No, 2 Spec
Dynamic Range -70 to -121 DBM 2,0 PP 2,0 PP 2,0+0,2PP
input signal strength
Translation F up -F down 400, 525 MHz 400, 524 MHz 400, 526 +,006 MHz
Frequency
Miss Rate -119 DBM 0.7 x 107> 1.3 x 1072 <5%1072
’ @ -117 DBM
Error Rate -119 DEM <107° <107° <1073
@ -117 DBM
8 Pre-Launch Problem Summary
No problems throughout environmental test program.
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LANDSAT-2 Data Collection System

Figure 21-1.
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APPENDIX A
LANDSAT-2 CONFIGURATION
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Figure A-1, LANDSAT-2 Equipment and Payload Location
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Figure A-3. LANDSAT-2 Equipment and Payload Location



v

- i@l o “a%i*“‘%
WE ELECTROVICS * 2

2L e Iy HB ELECTRONICS 1
B ¢ ) P
B VEW - 170 72 3% G/ - AV N S YID2ZYING2
TiEw e S OFLT e w4 ]'z RBY M6 MPENT COHIP ; ,,f G eluldinkin
W% s -
% \h ¥70 2246006/ w f;f, ’ ) _
N . \& \8 W isvesyy W sarlz %,
L N Lo o W8 RECORDER * 1
®\ N L e AT ’1 O
EE R S 47T 220002 Pl
Pl “k L) F—,b T . o
f =, PVIaE T fﬂ”i’/ !1. £ - arr 3 SIN PROTOTYPE
s Pk B w 7l ™y
& SX kel EFSERRELAN
2 ¥ = s = - - o
: O R Y NS AR i B :
O AN N 0 T e S Y
o A v el el ) To PO TLN RECORDER
b V RN &
3 ! R VIEZR2 PS5 P/
Uy o ; ; - R ) \ ser # w £Ey

j MAG. MOMENT ASSY

Y7EZIZIRE Pt
7| s Frs
-Y

YTEZCTEIR 8]

e =
= B J{ i W owarcs

Figure A-4, LANDSAT-2 Equipment and Payload Location



e s =t e GUADRALDOP ANTENNA
T\ S-BMD MTEMNA N L /

248E 75463
1 C 2953 6E S SV dsvraee

'\\ SV s5eIsT

BOT7om MW 5 .

ammmaPAwamﬁ//jfifjﬁ:”“fﬁ
_ Ve

WBATAIT FITER ™

¥7C 222316 P!
LY/ VN

ZYTETS¥EY
WV Gsvyvoo

WB ANTENNA ¥2.

47D 2223906 |
Sy cxvRisd

WEorUT BLER *2

¥TCRZRIIE T
Svs

ALITVAOD 9004 J0
ST HOVd TVNIOIEO

AMS SENSOR NG

¥7E 222881 P2.
N EAZ-FT/

%

i

\ 47021058 63
SN s5YIE7Y
N

2YSE7SHGE N e .. p 24VETSHER
S eryeae? - e = Sy SV $5v93m

; Figure A-5. LANDSAT-2 Equipment and Payload Location



9-v

Figure A-6, LANDSAT-2 Equipment
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+Y

a
=
X

N -
Tl =
M—J “AA'
-N . ‘
:x — S . STA. 221

|

) ? [

' RIGIN

N B 1 1

Figure A-10, LANDSAT-2 Observatory Reference Axes

A-10



s,
%

-
S:g‘ssw CONSOILIDATED CONFIGURED ARTICLES LIST
Yerea® |
(/111 )

ERTS SPACECRAFT 903

(LANDSAT 2)
Revision Status of Pages
INITIAL REV REV REV REV REV REV REV
SHEET # ISSUE A B C D E F G
1 (INDEX) &/12/74 11/6/74
2 412478 1176774
3 4/12/74 5/20/74
A 4712774
5 4/12/74
6 4127741176/ 74
7 4/12/74
8 4/12/74
9 4/12/74|L1/6/ 74
10 4712774
11 4712774
12 4712774
13 4712774
14 4/12/74
15 4/12/74
16 4/12/74
17 4/12/74
18 4/12/74
19 4/12/7415/20/74 {12/16/74
20 4/12/74|11/6/74 (12/16/74

Note 1. Those items which have been added or changed in this revision are notéd
with heavy black lines in the right margin.

2. Change-out log since January 1, 1973 appears on back of cover sheet,

ISSUED BY CONFIGURATION MANAGEMENT OFFICE

December 16, 1974
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ALFTVO® !
ST @ovy ng@h%giﬁ .

CONFIGURATLON CHARGES SINCE JAKUARY 1, 1973

REMOVED REPLACED
NOMENCLATURE DRAWING NO. DATE S.N. DATE 5., COMMENTS
Batteries 2263943-501 3/27/13 |049-056 3/27/73 057-064 Iastall Flight batteries
PCM TLM Racorder #1 | 202535-001 3/27/73 |EAB-F13 3/27/73 EAB-QM1 Qual Unit has betier test history
M55 Multiplexer 31241140-100 4/12/73 1 10/11/73| ENG. Return to Hughes for rework
Power Control Modulef 175%712-502 5/10/73 Qlo 5/25/73 010 Reworked
USBE O1-PO9566C001 5/30/73 |EAB-QM 5/31/73 EAB-FT1 Test Anomaly (D03770)
Batteries 2265943-501 7/24/73 |059, 062 | 10/8/73 | ENG 008,| Flight units in cold storage
009

Batteries 2265943-501 7/26/73 {057, 058, 3/11/74 057, 058| Cold storage

060, 061, 060, 061

063, 0s4 063, 064
M58 Scanner 43727 11/9/73 |ENG 12/3/73 2 Install Flight Unit
WB Frequency Mod. L7E221815G1 11/13/731 6549507 11/29/73 6549505 Install Flight Unit

Modulatoer
WBFM Power Supply 47C223321G1 11/29/73] 6549510 11/29/73 6549508 Install Flight Unit
MSS5 Multiplexer 3J2411490-110 11/13/73|EMG 12/3/73 1 Reinstall after rework
M55 Scanner 43727 ] 12/26/73 2 4/4/74% 2 Removed for special test
RBV MMCA 47D224600G1 1/2/74 |6549513 3/6/74 6549513
RLV CCC 22653135-501 1/7/74 003 1/18/74 003
ViPF Memory B £08191G10 1/29/74, 008 2/12/74 008 Memory was reprogrammed
RBatteries 22659417-501 3/11/74 |ENG QOR, 3/1L/74 059, 062 Reinstall Flight batreries
009

U5 3E 41-P09566L001 3/13/74 |EAB-FT1 3/13/74 EAB-QM Test anomaly (D07227)
APU 47E221855G1 4724774 | 6549504 4124174 6549502 Test anomaly {DC8157)
WBYTR Elect, #2 8370323-501 5/10/74 |FLTL 5/16/74 FLT1 Removed feor rework
RBV Electronics #2 1978566-501 6/16/74 002 B/19/74 004 Removed for rework
RBV CCC 2255336-501 6/14/74 003 7/25/74 002 Test anomaly (D08159)
WBVIR Electronics #2} 8370323-501 6/16/74 [FLT1 7/15/74 FLTA Trouble- shoot MR D08150
WBVTR Electronics #1! 2379323-501 6/16/74 (FLT? 7/16/74 FLT6 Test anomaly (DGB193)
RBV Camera #2 I 1376477-501 6/17/74 062 8/16/74 004 Removed for rework
Command Cloek 207301-102-301 6/17/74 |EAB-FT2 6/17/74 FOO3 Test anomaly (D0C8198)
WBVIR #2 833£497-501 6/21/74 |FLT1 7/15/74 FLT6 Trouble~-shoot MR DQ315C
WBVTR #1 5358497-501 6/21/74 FrLT2 7/16/74 FLT6 Test Anomaly (DD81%3)
WEVIR Electronics #1j 8370323-501 7/17/74 |FLTH 7/23/74 FLT1 Trouble-shoot MR DO8150
WBVTR #1 8338497-501 7/17/7% {rLTe 7/23/74 FLT1 Trouble-shoot MK DO8150
Command Clock 20001-102-301 7/21/74 |FOO3 7/22;74 EAB-PFT2 Returned after rework
M55 Scanner 43727 7/15/74 2 7/24)74 2 Reworked
M55 Scanner 43727 1/25/74 2 7/29/74 2 Reworked
WBVTR #1 8358497-501 1/26/74 |FLT1 1/26/74 FLT2 Trouble~shoot MR DOB130
WBVIR Electronics #1| 8370323-501 7/26/74 |FLT1 7/26/74 FLT2 Trouble-shoot MR DOB150
RBY CCC 2265336-501 8/16/74 002 8/19/74 003 Returned sfter 'rework.
ECAM GF1308902 8/16/74 101 8/20/74 101 Reworked
WBVIR Electronics#1) 8370323-501 11/8/74 | FLT2 11/11/74| FLT 2 Reworked




CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

INDEX

Power Control Module

Adapter
Power Subsystem 9210

Antennas 19

Attitude Control System 16-19] Power Supply, WBFM _ 5
Attitude Measurement Sensor 13 | Power Switching Module (PSM) 5
Aux. Load Controller 6 Preflight Disconnect 6
Aux. Load Panels 2 Premodulation Processor 6

Aux. Processing Unit 3

Rate Measuring Package (RMP) 18
Batteries Receiver, Command 5
Receivers, DCS 6
Clock., Command Return Beam Vidicon MMCA 5

Roll Reaction Wheel Scan/Sig.Proc. |16_.17
Return Beam Vidicon (RBV), & Electr.sg

§ Band Equipment, Unified 7,8
Separation and Unfold Timer 2

15
Command Integration Unit (CIU) 2
Command Receiver 5
Contrel Logic Box |16

6
4

Controller Aux. Load

Contrellers Temperature Separation Switches 6
Signal Processor, RRWS 16,17
Dampers, Paddle 19 Solar Arrays g
Data Collection System Receivers 6 Solar Array Drives (SAD) 18
Disconnect, Preflight 6 Storage Modules, Power 10
Structure., ACS 16
Filters., Wideband 8 Switches, Separation 6

Switch, Unfold

Frequency Modulator, WB 3

Initiation Timer Tape Recorders, PCM TIM 14
Interface Switching Module Telemetry Conversion Modules 2

' Telemetry Conversion Modules, ACS ({16
Mag. Moment Comp. Assembly-ACS 13 Temperature Controllers 4
Mag. Moment Comp. Assembly-RBV 5 Thermal Subsystem, ACS 16
Module, Interface Switching 15 Timer, Initiation, ACS : - |17
Module. Payload Regulator 9 Timer, Separation and Unfold 2

Module, Power Control 9 Transmitter, VHF

Module, Power Switching (PsM) 5
Module, Telemetry Conversion 2
Module, Telemetry Conversion, ACS 16
Multi Spectral Scanner (MSS), & Mux |20

Unfold Switch 2
Unified 5 Band Equipment

Narrow Band Tape Recorder 14 Versatile Information Processcr

Orbit Adjust Subsystem 13 Wideband Filter 8
Wideband Frequency Modulator (WBFM){ 3
Paddle Dampers 19 WBFM Power Supply , 5
Panels, Aux. Load 2 Wideband Power Amplifiers 13,14
Payload Regulator Module g Wideband Video Tape Recorder (WBVTR) 20

PCM TIM Tape Recorder 14 & Electr.

Pitch Reaction Wheel 16
Pneumatics, ACS 17
Power Amplifiers, Wideband 13,14

Yaw Rate Gyro 19
Yaw Reaction Wheel

ORIGINAL PAGE I3  Pagel
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

TSI [CLIISTY) CETNYYENCTY RSN AL

4IE221775G1

COMMAND INTEGRATION UNIT 6549449
Chassis Ass'y Al 47D221813G1 PQ516
Cordwood Module A3 47D221797G1 PQ245
Cordwood Module A5 47D221798G1L PQ216
Cordwood Module A6 47D221796G1 PR401
Cordwood Module A7 47D221799G1 PP880
Cordwood Module A8 47E221800G1 PP883

47E221801G1
47E221804G1
E 47E221805G1

Stick Module A9
Stick Module Al2
Stick Module Al3

PPES4L
PP686
PP692

Stick Module Alé § 4L7E221806G1 PP691
Stick Module Al5 47E221807G1 PP688
Cordwood Module Al6 47E221852G1L PP817
Stick Module Al7 | 47E221853G1 PP835

Cordwood Module AlS
Chassis Ass'y A2
Cordwood Module A3
Cordwood Module A5
Cordwood Mcdule Ab
Cordwood Module A7

47E221851Gl1
47D221813G2
47D221797G1
| 47D221798G1
| 47D221796G1L
47D221799G1

PP383
PQ4TT
PQ246
PQ217
PQ635
PP881

Cordwood Module A8 47E221800G1 PPB82
Stick Module A9 47E221801¢61 PQ415
Stick Module Al2 47E221804G1 PQ315

Stick Module Al3 47E221808G1L PP639

Stick Module Al4 47E221806G1 PP690
Stick Module AlSs 47E221807G1 PP687
Cordwood Module Al6 47E221852G1 PP8L5
Stick Module Al7 47E221853G1 PP836
Cordwood Module AlS 47D221851¢1 PQ386
Chassis Ass'y A3 47D22181161 PQ431
P.C. Bd. Ass'y Al 47D22191861 PQ349
Rect., & Filter Module A2 47D221793¢G1 PP4L5
P.C. Bd. Ass'y A3 47D221919G1 PQ350
Rect. & Filter Module A4 47D221793G1 PP238

SEP. & UNFOLD TIMER
Comp. Assy. Al

47E210587G1
47E210585G1

6549349
PO501

AUX LOAD PANEL #1

47E210850G3 6549346

AUX LOAD PANEL #2

47E210850G3 6549345

TELEMETRY CONVERSION MODULE #1 JGE-sS .4?E20768261

6549337

TELEMETRY CONVERSION MODULE #2 GE-SS 47E207682Gl

6549338

§ TELEMETRY CONVERSION MODULE #3 QGE-SS 47E207682G1

133B1943Pp2

6549334
4-32116

UNFOLD SWITCH

Page 2
Rev. A
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

AUX. PROCESSING UNIT '47E221855-G1 6549502
Housing Assy. 1 47E221899-G1 N/A
IC Chassis Assy. 2 47E221884-G1 PPI06

Module Al 47E221861-G1 PP216
Module A2 47E221862-G1 PP281
Module A3 47E221861-G1 PP210
Module A4 47E221862-G1 PP412
Module A5 47E221867-G1 PP172
Module A6 47E221868-G1 PP196
Module A7 | 47E221868-G1 PP179
Module A8 47E221865-G1 PP253
Module A9 ' | 47E221866-G1 PP171
Module Al0D | 47E221863-G1 PP170
Module All 47E221864-G1 PP203
Module Al2 d  47E221869-G1 PP173
Module Al3 : 47E221870-G1 PP174
Module Al4 47E221871-G1 PP209
Module Al5 47E221872-G1 PP244
Module Al6 47E221873=G1 N pP227
Module Al7 47E221874-G1 PP178
Module AlS8 47D221875-G1 PP418
Module Al9 47D221881-G1 PP198
Module A20 47D221875-G1 PP417
Module A21 47D221881-G1 PP195
Module A22 47D221882-G1 PP150
Module A23 47D221880-G1 “PP199
Module A24 47D221875-G1 PP416
Module A25 47D221881-61 | PP197
Module A26 47D221876-G1 PP204
PC Bd. Assy. A27 47D221894-G1 PP533
PC Bd. Assy, A28 47D221897-G1 PP901
Module A29 7 47D221906-G1 Unknown

WB FREQ. MOD, ASS' ' 47E221815G1 6549505
PW Board Al 47E221832G1 PQ286
PW Board A2 47E221832G1 Q444
PW Board A3 47D221830G1 PQ192
PW Board Ab 47D221834G1 PQO37
PW Board AS 47E221826G1 PQO15
PW Board Ab 47E221828G1 PQO38
PW Board A7 47E221830G1 PQ284
PW Board A8 47D221836G1 PQ334
PW Board A9 47D221836G1 PQ597
Ref, Osc. X4 Mult. 47E223316G1 PQO39
Volt Reg/VCO 47E223311G1 Q026
Volt Reg/VCO 47E223311G1 PQO25
Volt Reg/VCO : 47E22331162 PQO28
Volt Reg/VCO 47E223311G2 PQO27
Diode Module 47E223380G1 PQOO1
Stripline 47D178444G1 MYS583-Al1
Dis. If. Lim, 47C148186P1 MY585-A1

Page 3
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

BERIAL MO,

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

" TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

TEMPERATURE
Bellows

A-16

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER

CONTROLLER

~BAY 3

-BAY 4

-BAY 5

-BAY 7

-BAY 8

-BAY 9

CONTROLLER-BAY 10

CONTROLLER-BAY 11

CONTROLLER-BAY 12

CONTROLLER-BAY 13

CONTROLLER-BAY 14

CONTROLLER-BAY 15

‘CONTROLLER-BAY 16

CONTROLLER=-BAY 17

CONTROLLER~BAY

Flexonies

GE=-35
Flexonics

GE-S5
Tlexonics

GE-55

Flexonics §

GE-58
Flexonics

GE-55

Flexonics:

GE-S5S
Flexonics

GE=-SS
Flexonics

GE=-5S
Flexonics

GE-S55
Flexonics

GE-58
Flexonics

GE=~58S
Flexonics

GE=-SS
Flexonics

GE-SS
Flexonics

GE=385
Flexonics

GE-SS
Flexonics

CE~-S5%5
Flexonics

47E213640G5
47C213633p1

47E213640G5
47C213633P1

47E213640G5
47C213633P1

47E213640G5
47C213633P1

47E213640G5
47C213633p1

47E213640G5
47G213633p1

47E213640G5
47C213633pP1

47E213640G5
47€213633P1

L7E213640G5
47C213633P1

47E213640G5
47C213633P1

47E213640G5
47C213633P1

47E213640G5
47C213633P1

47E213640G5
47C2136133pP1

47E213640G5
47C213633P1

47E213640G5
47C213633p1

47E213640G5
47C213633P1

47E213640G5
47C213633P1

6549466
FX566-A92

6549460
FX566-A93

6549379

FX566-A20

6549378
FX566~A35

6549465
FX566-~A57

6549459
FX566=-A62

6549456
FX566-A78

6549464
FX566=-A64

6549474
FX566=-A76

6549455
FX566-A79

6549386
FX566-A41

6549380
FX566-A8

6549458
FX566-473

6549457
FX566-A58

6549461
FX566=A77

6549462
FX566-449

6549463
FX566-A70

Page &



CONSOLIDATED CONFIGURED ARTICLES LIST

WBFM POWER SUPPLY
Post Reg. Ass'y
L]
]
]

XSIR Brkt. Ass'y
Pwr Trans. Ass'y
Pwr Trans. Ass'y

ERTS SPACECRAFT 903

} 47E223321G1
47D223325G1
47B223342G2
47D223356G1
47D223356G1

1
-

NOMENCLATURE Surriicalonc & PART NO SERTAL WO

FP913
PQ193
PQ720
PQ721

6549508

ZEEBEBEBEEED

Conv, Ass'y Al 47D223305G1 PP870
Conv. Ass'y A3 47D223305G2 - PP871
Cap Module A5 47E223309G1 n PP532
Diode Module A6 47D223310GL - FP530
Rect. Ass'y A7 47C223324G1 - PP897
Rect. Ass'y A8 47C223324G1 - PP898 .
Diode Ass'y A9 47C223349G1 ne § PP877

POWER SWITCHING MODULE 47E221925G2 AN-11 6549501
Relay Ass'y Al 47D221956G1 AN-1 PQ593
Relay Ass'y A2 47D221956G1 AN-1 PQ589
Relay Ass'y A3 47D221956G1 AN-1 PQ592
Relay Ass'y Ab 47D221956G1 an-1 [ pg591
Relay Ass'y AS 47D221956G1 AN=-1 PQ590
Telem. Resistor Ass'y 47D221954G] AN-3 PQ587

Ab
Diode Ass'y A7 47D221955GL AN-2 PQ588
Fuse Ass'y A8 47D221953GL AN-2 PQ585
Fuse Ass'y A9 | 47D221953G2 AN-2 PQ586
Relay Bd Ass'y AlO 47D221886G1 AN-3 PQ4A34
Relay Panel, Top All 47D221969G2 AN-4 PSla8
Relay Panel, Bot., Al2 47D221970G2 AN-5 P5273

COMMAND RECEIVER 2271145-502 R EAB-FT2
A4 Recelver Assembly 5 2270108-501 F 003
Al IF Amp. Board 2271156-501 D 001
A2 IF Amp. Board 2271156-501 D 002
A3 Osc. & RF Amp. Board § 2270106-501 c ool
A4 Osc. & RF Amp. Board 2270106-501 c 002
Demodulator Comp. 2271154-501 K 06
Demodulator Comp. 2271154-501 K 07
Regulator & Telemetry 2271153-501 F 03
Antenna Coupler 2262728-501 B 06
Diode Board Assembly ¥ L974688~501 A 03
Comp. Board Assembly § 2262746-501 E 05

RBV MMCA 47D224600G1 6549513
Coil Housing 47D224605G1 DJ098
Panel Assembly 47C224608G1 PRO10O
Coil Assembly 47D224602G1 PQ900

Page 5
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

613310G1

Radiation

DCS RECEIVER "A" EAB-PT2

Preselector Assembly Radiation 529220G1 0003
Second IF Radiation 124226G1 0002
Limiter Radiation 124227G1 0002
Relay Radiation 124228G1 0008
First IF Radiation 124229G1 0003
R.F. Amplifier Radiation 124230G1 0006
Power Supply Radiation 12423161 0002
Osc. & X6 VHF Receiver Radiation 12423261 0002
First Doubler Radiation 12423361 0003
Second Doubler Radiation 124234G1 0002
Buffer Amplifier Radiation 124609G1 0002

DCS RECEIVER ''B" Radiation 613310G1 EAB-FT3

Preselector Assembly Radiation 529220G1 0006
Second IF Radiation 12422661 0003
Limiter Radiation 124227G1 0003
Relay Radiation 124228G1 0006
First IF Radiation 12422961 0002
R.F. Amplifier Radiat ion 124230G1 0008
Fower Supply Radiation 124231G1 0003
Osc., & X6 VHF Receiver Radiation 12423261 0003
First Doubler Radiation 124233G1 000L
Second Doubler Radiation 124234G1 0001
Buffer Amplifier Radiation 12460961 0003

PREMOD. PROCESSOR

2600000~1 EAB-FTI2

Electronics Assy, 2600060-1 003
PCB Assy., Pwr. Filter 2600037-1 002
PCB Assy., Pwr. Supply 2600049-1 002
PCB Assy., Pwr. Supply 2600049-1 007
PCB Assy., Sec. Sw. 2600068-1 005
PCB Assy., Tape Rec. Sw. 2600043-1 003
PCB Assy., 597KHZ Mod. 2600031-1 003
PCB Assy., 768KHZ Mod. 2600034~1 00}
PCB Assy., C8SN 2600046-1 004
PCB Assy., Discriminator 2600040-1 006
PCB Assy., Discriminator 2600040-] 002

AUX LOAD CONTROLLER
Relay Panel Al
Relay Panel A2

47E210783G4
47E210781G1
47E210787G1

6549352
PP134
PO573

ADAPTER 47321352161

PREFLIGHT DISCONNECT 47E211225P2

133B1902P2

212, 215

133B1902P2 209, 211

A-18



-CONSOLIDATED CONFIGURED ARTICLES LIST
ERTS SPACECRAFT 903

e osEnciavune ——  Jourriiza]owa a Pany NOJ REV  JSERIAC NOY

Unified S-Band Equipment Motorola [ 01-P09566C001
Frequency Multiplier 1lA7 01-P09568C001
Frequency Multiplier 1A17 01-P09568C001
Wide Band Detector 1A4 01-P09570C001

Limiter Amplifier AROO01 01-P09%627C001
Limiter Amplifier AROO2 01-P09627C001
Limiter Amplifier AR003 01-P09627C001
Limiter Amplifier AR0O6 01-P09627C001
Divider 19-9.5MC A002 01-P09632C001
Buffer Amplif. 9.5MC AR003 01-P09635C001
Signal Driver AQQO1L 01-P0%644C001
Ref Driver A003 01-P09646C001

Subcarrier Amp. ARDO7?

Buffer Amp. 9.5MC AR0OS5

01-P0%648C001

‘Ranging Ampl. AROD4 01-P09650C001
Wide Band Detector 1Al4 01-P09570C001
Limiter Amp. AROQO1 01-P09627C001
Limiter Amp. AR0QZ 01-P09627C001
Limiter Amp. AROO3 01-P09627C001
Limiter Amp. ARQ06 01-P09627C001
Divider 19-9.5MC A002 01-P09632C001

01-P09635C001

Signal Driver A001 01-PO9644C001
Ref. Driver A003 01-P0O9646C001
Subcarrier Amp. AROO7 01-P09648C001L
Ranging Amp. AR0D4 01-P09650C001
Auxiliary Osc. PM 1A9 01-P0%553C001
Switching Network  AGO1l 01-P09557C001
Auxiliary Osc, PM 1A19 01-P09553C001

01-P09557C001
01-P095480001
01-P0B548C001
01-P09544C001
01-P09544C001
01-P09540C001
01-P09540C001

Switching Network AQD1
Voltage Control Osc. 1A8
Voltage Control Osc 1A18
Narrow Band Detector 1A2
Narrow Band Detector 1Al2
IF Amplifier Mixer 1Al
IF Amplifier Mixer 1AI11

RF Converter 1A3 01-P09572C001
RF Converter 1413 01-P09572C001
Pow. Amp/X30 Mult PM 1Al0 01-P09585C001
Helical Resonator ADO2 01-P09658C001
Filter-Power Amp. A001 01-P09711C001

Freq. Mult X3
S Band Power Amp.

Pow. Amp/X30 Mult PM 1A20
Helical Resonator AQD2
Filter-Power Amp. AQD1
Freq. Mult X3
S Band Power Amp

Diplexer 1A21

Power Converter XMIR 1AS

Regulator AD01

01-P09714C001
01-P09589C001
01-P09585C001
01-P09658C001
01-P09711C001
01-P03714C001
01-P0O9589C00L
01-P09602C001
01-P09577C001
01-P0968YC001
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

Motorola

Unified S-Band Equip. (Cont.)

Power Converter XMIR  1AlS
Regulator A0O01

Power Converter RCVR  1A6
Regulator A001

Power Converter RCVR 1416
Regulator A001

Connector/EMI Box 1A22

Cable Assembly W1

Cable Assembly W2

Cable Asgsembly W3

Cable Assembly W4

‘Cable Assembly W5

Cable Assembly W6

Cable Assembly W7

Cable Assembly W8

Cable Assembly W9

Cable Assembly W10

Cable Assembly W1l

Cable Assembly W12

Cable Assembly W13

Cable Assembly W14

Cable Assembly W15

Cable Assembly W16

Cable Assembly W17

Cable Assembly W18

Cable Asgembly W19

Cable Asaembly W20

Cable Assembly W21

Cable Assembly W22

Cable Asgembly W23

Cable Assembly W24

Cable Assembly W25

Cable Assembly W26

Cable Assembly W27

Cable Assembly W28

Cable Assembly W29

Cable Asgembly W30

Cable Assembly w3l

Cable Assembly W32

Cable Assembly W33

01-P09577C001
01-P09689C001
01-P09740C001
01-P09689C001
01- PO9740C001
01-P09689C0O01
01- PO9604C001
30-P02306D001
30-P02306D002
30~ P02306D003
30- PO2306D004
30- P02306D005
30-P02306D006
30-P02306D007
30-P02306D008
30- P02306D009
30-P02306D0L0
30-P02306D011
30-P02306D012
30- P0O2306D013
30-P02306D014
30-PO2306D015
30- P02306D016
30-P02306D017
30- PO2306D018
30-P02306D019
30-P02306D020
30-PO2306D021
30-P02306D022
30-P02306D023
30-P02306D024
30-P02319D001
30-P02307D001
30- P02307D002
30-P02318D001
30-P02317D001
30-P02320D001
30- P02321D001
30- PO2306D025
30- P02306D026

Wide Band Filter #1 Peninsula Model F1522B

Wide Band Filter #2 Peninsula

Model F1522B

Page 8
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SFACECRAFT 903

e romtwetavune ——Jaurriian]ono & FaAnT o] ey Jerrialwc:

POWER SUBSYSTEM

CONTROL MODULE
Fuse Board Assy.
Fuse Board Assy.

C.F. Regulator Board
C.F. Regulator Board

Regulated Buss

Aux. Reg. & Trickle
Shunt Dis. Dr. Telem.
Current, Sens. & Telem.

Harness Assy.
Sw. Bd. Assy.

Dicde & Fil. Bd. Assy.
Filter Board Assy.

Cap. Assy.
Cap. Assy.
Heat Sink Assy.

Bracket Heat Sink Assy.

Filter Assy.
Inductor Assy.
Inductor Assy.

PAYLOAD REGULATOR MODULE

A-1 Fuse Board Assy.
Fuse Board Assy.

C.F. Regulator Board
C.F. Regulator Board’

Regulated Buss

Aux. Reg. & Trickle
Shunt Dis. Dr. Telem,
Current, Sens. & Telem.

Harness Assy.
Sw. Bd. Assy.

Diode & Fil. Bd. Assy.
Filter Board Assy.

Cap. Assy.
Cap. Assy.
Heat Sink Assy.

Bracket Heat Sink Assy.

Filter Assy.
Inductor Assy.
Inductor Assy.

SOLAR PLATFORM & ARRAY

pPlat form Motor Drive

Motor Mount Subassembly

Drive Motor Assy.
Motor

SOLAR PLATFORM & ARRAY
Platform Motor Drive

Motor Mount Subassembly

Drive Motor Assy.
Motox

1759712~502
1759561-501
1759561-502
1759567-501
1759567-501
1759570-501
1759569-501

1759577-501

1759582-501
1849873-501
1966502-501
1966505~501
1965840-501
1768958-501
1768757-501
1849560-501
1768982-501
2263400-501
1768483-501
1768941-501

1759712-503
1759561-501
1759561~-502
1759567-501
1759567-501
1759570-501
1759569~501
1759577-501
1759582-5C1
1849873-501
1966502-501
1966505-501
1965840-500
1768958~-501
1768757-501
1B49560-501
1768982-501
2263400-501
1768483-501
1768941-501

2271152-501

2271118-501
2271109-501
1751589-501
1751588-1

2271152-502
2263808-501
1876768-501
1751589-501
1751588-1

aoonuoEE=200RREBEOERED O

5

]
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CONSOLIDATED CONFIGURED ARTICLES LIST

: ERTS SPACECRAFT 9503

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

BATTERY MDDULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sink, Wiring Assy.

[ 3 - 2 LIRS

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

BATTERY MODULE ASEY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sink, Wiring Assy.

DmEaax

BATTERY MDDULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sink, Wiring Assy,

2265943 -501
1759578-502
1849843-502
1849822-502
1849598-502

" > R L ST

BATTERY MODULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sing, Wiring Assy.

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

QO auRr

BATTERY MODULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sink, Wiring Assy.

2265943-501
1759578-502
1849843-502
1849822 -502
1849598-502

0EOaq

BATTERY MODULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.
Heat Sink, Wiring Assy.

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

I3l o >N

BATTERY MODULE ASSY
Electronic Bd.
Electronic Bd.
Relay & Harness, Bkt. Assy.

Heat Sink, Wiring Assy.

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

QEOq R

BATTERY MODULE ASSY
Electronic Bd.
Elactronic Bd.
Relay & Harness, Bkt. Assy,
Heat Sink, Wiring Assy.

2265943-501
1759578-502
1849843-502
1849822-502
1849598-502

[ < N IS

Page 10
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CONSOLIDATED CONFIGURED ARTICLES LIST
ERTS SPACECRAFT 9203

VERSATILE INFORMATION PROCESSOMRADIATION N 607640G10

OF POOR QuaL rry

Reprogrammer 608141G5
Elec., Assy. » 608140G3
Serial Regulator 520110G2
Command Relays 520111GA
Command Relays 520112G2
Output Buffer Amplifier 520113G2
Heat Sink 411483G2
Digital Multiplexer 608091G 6 D2
Elec. Assy. 608090G 6 Gl
Dig. Gates Assy. Al 520060G2 A
Dig, Gates Assy., AZ 52006062 A
Dig. Gates Assy. A3 520060G2 A
Dig. Gates Assy. A4 520060G2 A
Dig. Sequencer Assy. AS 520062G2 A
Decoder Matrix A6 520063G2 B
DC/DC Converter P.S. A7 52008161 A
Out, Reg. & T.C. Buffer A8 520086G1 A
Out, Reg. & T.C, Buffer A9 520086G1 A
Dig. Add. & Ser, Data AlO 520087G1 - C
Dig. Add. & Scr. Data All 520087G1 c
Dig. Ctr.& CMD. Al2 520089G2 B
Dig. Ctr. & CMD Al3 52008902 B
Formatter, DC/BC Conv. Al4 520085C1 A
Dig. Interface Ruff. AlS5 520084G1 B
Dig. Interfacc Buff. Al6 520084G1 B
Memory Sequencer 60824163
Elec. Assy. 60824063
Cont & Out Reg Assy Al 520232G1
Funct Gen & Repr Assy A2 520233G1
Instr Ctr & Comp Assy Al k 520234G2
Cont & Qutput Reg Assy A4 520232G1
Funct Gen & Repr Assy AS 320233G1
Instr Ctr & Comp Assy A6 520234G2
DC/DC Converter Assy A7 520235G1
Memory A 608191G9
Elec, Assy. 608190G9
Section I Assy. Al 520170G3
Mem, Amp. Assy, Scc I 520161G4
Memory Array Assy, Sec II 519218¢3
Memory Array, Sec. 1 520168G3
Mem. Amp. Assy. Sce, T 52016164
Decode Assy Sce. |oa 111 A2 520184G1
Bit Driver, Sce 17 A3 S20 Y83
B.D. & Data Keg. Sec T A4 52018602
Decoder, Sce, LI AS 220183¢1
Assy. Scc. II & LIL A6 52017163
Page 11
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CONSOLIDATED CONFIGURED ARTICLES LIST
ERTS SPACECRAFT 903

V.I.P. (continued)
Memory A (continued)
Mem, Array Assy, Scc TI 519218G4
Mem. Array Sec II 520168G4
Mem, Amp Assy IT & IIT 52018262
Mcm. Array Assy, Core 519220G2
Mem, Array Assy, Core 520169¢2
BC/DC Converter A7 520187G1

Memory 8 608191G10
Flee, Assy, 608190G10
Scvction T Assy. Al 520170G3
‘Mem, Amp. Assy, Sec T 52016 1G4
Memory Array Assy, Sce 11 51921863
Memory Array Sce. I 520168G3
Mem. Amp. Assy. Sco, | 520161G4
Decode Assy See T & LI A? 52018401
Bit Driver, Scc 1T A% 52018503
Bol, & Data Rep Sce ITL A 52018602
Nhecoder, Sce, 1T AS 520187401
Assy. bSee. L1 & T1L Ab 52017101
Mem. Array Assy, Sco 11 51921804
Mem, Array, Sec II 52016804
Mem. Amp, Assy, I1 & TLI 520182¢(:2
Mem,. Array Assy, Corc 31922002
Mem. Array Assy, Corce 520169G2
BC/DC Converter A7 52018761

Analog Multiplexer 60804105
l'lec. Assy. 60804063
Coder, Analog Assy 520033C1
DC/DC Conv. Card Assy. A 520034C1
DC/DC Conv. Card Assy. : 52003401
Coder Analoy Assy. 52003361
Analog Matrix Assy. 52003101
DC/NC Conv. dpwr. Assy 52003201
Analog Matrix Assy. y 520013101
Analog Cates Assy. 52003001
Analoy Cates Assy 52003001
Analog Cales Assy. hz20030061
Analoyg Gates Assy. 52003061
Aualog Gates Assy. 320030C¢1
Analog Gates Assy. 520030¢1
Analog Cates Assy. 52003001
Analog Gates Assy. 5200301
Analog Gates Assy. ' 520030G1

Page 12
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

SEESLTLT TSI TN NI SN OISR

MMCA . DLO634Gh

Al Card
Al Card

Orbit Adjust Subsystem

Thruster Assembly
Thruster Assembly
Thruster Assembly
Trans. Box & Connector

Attltude Measurement Sensor

IR Telescope Assembly
Housing Assembly
Objective Lens Assembly
Filter Assembly

Heat Sink Assembly
Chopper Board Assembly
S8ignal Board - Lower
Signal Board - Upper
Signal Board Assembly
Connector Assembly
DC-DC. Converter Bd. Assembly
Regulator Board Assembly
Qutput Board Assembly

WIDEBAND POWER AMP. #l1

Traveling Wave Tube
LV Pwr Supply Assy.
Card Ass'y No. 1, LV
Card Ass'y No. 2, LV
HV Pwr Supply Ass'y
Card Ass'y No. 1, HV
Card Ass'y No. 2, HV
Card Ass'y Turn-On Con,
.Cable Ass'y, RF
Cable Ass'y, RF
Cable Ass'y, RF
Thermistor

ORIGINAL PAGE I5
OF POOR QUALITY

Rkt.Rsrch

Quantic

Watkins-

Johnson
(1}

D40614G)
D40615G1

26058-9
25111-49
25111 -49
25111-59
24949-5

51877-01
51788-01
51903-01
51791-01
51797-01
51807-01
51878-01
51849-01
51853-01
51909-0L
51907-01
51873-01
51883-01
51890-01

612970

612965
612982

612984

612986
612980
612997
612999
612944
612977
612978
612979
612957

PSR W W W

O

OO EEHORFORODS Lo B ol e e

=

=
=)
=]
¢

NEF-EAB-FT3'

11650
11653

FT3
319
325
304A
103

FI2
003
003
003
003
003
005
004
004
004
004
004
004
004

FT4

11
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WIDEBAND POWER AMPLIFIER #2

CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

orENceavune ——Jaurriianlowo & rant nol crr i

Watkins-
Johnson
Traveling Wave Tube

LV Pwr Supply Ass'y

Card Ass'y No. 1, LV

Card Ass'y No., 2, LV

HV Pwr Supply Ass'y

Card Ass'y No. 1, HV

Card Ass'y No. 2, HV

Card Ass'y Turn-On Con.

Cable Ass'y, RF

Cable Ass'y, RF

Cable Ass'y, RF

Thermistor

PCM TLM RECORDER #1

Preamp, Digital

Repr & Erase Con, Rec Logic
Amplifier, Record/Repr.
Motor Drive & Telemetry
Transport Group Subass'y
Lt. Source & Sensor Ass'y
Electronic Switch, Mtr Invt,
Electronic Switch, Mtr Invt.
Power Supply

Vtg Reg & Current Telemetry
Filter, EOT Backup
Magnetic Tape

PCM TLM RECORDER #2

Preamp, Dig Repr & Erase
Control, Recorder Logic
Amplifier, Record/Repr.
Motor Drive & Telemetry
Transport Group Subass'y

Lt. Source & Sensor Ass'y
Electronic Switch, Mtr Invt.
Electronic Switch, Mtr Invt,
Power Supply

Vtg Reg & Current Telemetry
Filter, EOT Backup

Magnetic Tape

A-26

612970

612965
612982
612984
612986
612980
612997
612999
612944
612977
612978
612979
612957

202835-001
202911-001
202915-001
202920-001
202925-001
202930-001
202932-001
202965-001
202965-001
202966 -001
202973-001
11-16195

L/4 - 551

202835-001
202911-001
202915-001
202920-001
202925-001
202930-001

202932-001

202965-001
202965-001
202966-001
202973-001
11-16195

L/4 - 551

P w g FTEREERROOERER @
=
®

FT3

8
404
404
404
404
404
404
404

38
27
23
006

EAB-QML
911001
915002
920001
925001
930001
93200)
965001
965002
966001
973001
195001
308

EAB-FT4
911005
915001
920005
925005
930005
932005
965009
965010
966005
973005
195005
510

Page 14



CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

LT LTS (TSI CERECNASALTY TS (LIS

COMMAND CLOCK SUBASSEMBLY Calcomp

20001~-102-301 None

Motor Drive Ass'y Calcomp 10812-502-000
Frequency Amplifier Ass'y 1 Calcomp 10814-502-111
Time Code Ass'y Calcomp 10816-502-000
Frequency Amplifier Ass'y 2 Calcomp 10818-502-201
Comstor Memory Ass'y Calcomp 10820-502-000
Comstor Logic Ass'y Calcomp 10822-502-000
Comdec Ass'y Calcomp 20438-502-000
Telemetry Ass'y Caleomp 10826-502-000
Matrix Ass'y Calcomp 10828-502-000
Power Supply #1 Calcomp 10830-502-201
Power Supply #2 Calcomp 10832-502-101
- Osecillator (A) Calcomp 10003-502
Oscillator (B) Calcomp LO003-502

INTERFACE SWITCHING Calcomp 20002~102 1
Relay Network No., 2B Calcomp 10326-502-100 3
Relay Network No. 1 Calcomp 10323-502-000 3
Relay Network No, 1 Calcomp 10323-502-000 3
Relay Network No. 2B Calcomp 10326-502-100 3
Resistor Network Calcomp 20431-502-000 1
Relay Network No. 1 Calcomp - § 10323-502-000 3
Relay Network No. 2B Calcomp 10326-502-100 3
Resistor Network Calcomp 20431-502-000 1
Relay Network No. 4B Calcomp 10475-502-000 2
Relay Network No. 2B Calcomp 10326-502-100 3
Relay Network No. 1 Calcomp 10323-502-000 3
Relay Network No. 1 Calcomp 10323-502-000 3
Cable No. 1L - Jumper Calcomp 10111 -401-000 4
Cable No. L - Jumper Calcomp 10111-401-000 4
Cable No. 1 - Jumper Calcomp 10111-401-000 4
Cable Ne, 2 - Jumper Calcomp 10110-401-000 2
Cable No. 2 - Jumper Calcomp 10110-401-000 2
Cable No. 2 - Jumper Calcomp 10110-401-000 2
Cable No. 2 - Jumper Calcomp 10110-401-000 2
Cable No. 4 - Jumper Calcomp 10146~-401 -000 3
Cable No. 6 - Jumper Calcomp 10269-401-000 5
Cable No., 6 - Jumper Calcomp 10269-401-000 5
Cable No. 9 - Jumper Calcomp 20205-401 -000 None
Cable No. 9 - Jumper Calcomp 20205-401-000 None

Page 15

A-27



CONSOLIDATED CONFIGURED ARTICLES LIST
ERTS SPACECRAFT 903

Attitude Control System GE-SS 47E213514G2

Telemetry Conversion Module GE-S58 . 238R405G2

Structure/Thermal Subsystem FHC 831-11-1000-1
Louver, Ht. Shld, & Supt. FHC 831-11-0300-11
Louver Support Assembly FHC 831-11-0301-21
Heat Shield Assembly FHC 831-11-0306-31
Louver Assembly FHC 831-11-0120-31
Temperature Sensing Inst.§ FHC B31-11-0142-21
Albedo Shield, Left FHC 831-11-0210-61
Albedo Shield, Right FHC 831-11-0210-62
Temperature Sensing Inst. FHC 831-11-0142-31

3

N eNaNN--R-l» NN
SOV OO O B

EAB-FT-02R
202
203
203
208
7107003

Pitch Reaction Wheel Bendix X1903155=-2
Wheel, Hub, & Rotor Ass'y, Bendix X1875403-1
Shaft & Stator Assembly Bendix X1875402-1
Shaft, Final Machining Bendix X1875404-1
Motor Rotor Bendix X1877013-1
Motor Stator Bendix X1877036=1

[ R = - = i

EAB-FT-02R
202
201

Yaw Reaction Wheel Bendix X1898720-2
Flywheel & Rotor Assembly Bendix X1898721-1
Housing & Closure Mach.Asy. ] Bendix X1891422-1
Motor Stator Bendix X1877036-1 7107002
Bearing Sleeve Bendix X1898717-1 202
Shouldered Shaft Bendix X1898730-1 B 202
Labyrinth Seal Bendix X1898728-1 204
Locking Ring Bendix X1898729-1 202

N e NeNe N

= 2
o]
=]
T

Control Logic Box Ithaco D407 78G2
Al Card Ithaco D40721G1
A2 Card : Ithaco D40752G1
A3 Card Ithaco D40753G1
A4 Card Ithaco D40754G1
A5 Card Ithaco D40755G1
A6 Card Ithaco D40253G2
A7 Card Ithaco D40253G2
A8 Card Ithaco D40728G1
A9 Card Ithaco D40179G?2

FT-10
11619
11621
11622
15036
11626
11615
11616
11628
11524

mModoooacotdo

RRWS/Signal Processor Asy, #1 D40770G3

Sigmal Processor D40769G3

Al Card C30302G2

A2 Card C31066G1

Al Card T C31167G1
Roll Reaction Wheel Ycanner i X1871380-2

FT-14
11629
11676
11659
11669

== m g
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CONSOLIDATED CONFIGURED ARTICLES LIEST‘

ERTS SPACECRAFT 903

LI LTIV EFLIXSTY) CERCNRXEACTY AN AL

Attitude Control System (cont)

RRWS/Signal Processor Asy.#2 Q| Ithaco D40770G4

Signal Processor Ithaco D407 69G4

Al Card lthaco €30302G2

A2 Card lthaco C31066G1

A3 Card Ithaco C31167G1
Rell Reaction Wheel Scannerf Bendix X1871380-2

o]
=

Pneumatics Subsystem 113580
Solenoid Valves |
+ Pitch PT2-3030-1
- Pitch _ Pr2-3030-1
+ Roll PT2-3030
- Roll PT2-3030
+ Yaw PT2-3030
- Yaw P12-3030
supt.Nozzle lube Assemblics
+ Yaw 116599-5
- Yaw 11659Y9-0
+ Yaw 113586-5
- Yaw 113586-6
Nozzles
4+ Pitch | 113591-3
- Piteh 113591-3
+ Roll ' ‘ 113593-3
- Roll 113593-3
+ Yaw 113593-3
+

aoOanon

s e ReIe]

Yaw 113593-3
Yaw | 113593-3
- Yaw 113593-3
Regulator Pr2-3032
low Pressure ‘lransducoer . B PL2-3068
Hipgh Pressurce Transduccr Pr2-3033-1
Gas Temperature Transducer Pr2-3083
Manitold lTewmp. Transducer r2-30135-2
Pressure Vessel CHT3441-2
Fill valve C2632506-1
Manifold : 113582-3
Mounting Platform 113581-7
LLPS Filter G120031-1
Junction Box 233586-5

Initiation Timer } 47E221985C1 6549484

Page 17
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

Attitude Control System {cont.

Solar Array Drive, RH E246623-7 FTO4

Al Electronics

A2 Electronics
Wabble Gear
Motor

Sun Sensor
Voltage Regulator
Transducer
Potentiometer
Slip Ring

Solar Array Drive, IH

“Al Electronics

A2 Electronics
Wabble Gear

Motor

Sun Sensor
Voltage Regulator
Transducer
Potentiometer
Slip Ring

Rate Measuring Package A

Rate Loop Elect. Card
Power Conditioning Card
Heater Controller Card
Telem. Sig. Cond. Card
Relay Card A

Relay Card B

Inverter Subassembly
RFI Assembly

EMP Cable Harness
Gyro, Rate Integraling
Normalization Assembly

Rate Measuring Package B

Rate Loop Klect. Card
Power Conditioning Card
Heater Controller Card
Telem. Sig. Cond. Card
Relay Card A

Relay Card B

inverter Subassembly
RFT Assembly

RMP Cable larness
Gyro, Rate Integrating
Normalization Assembly

* E.0. Al Not Incorporated

A-30

Sperry
Sperry
Sperry
Sperry
Sperry
Sperry
sperry
Sperry
Sperry
Sperry
Northrop
Sperry

Sperry
Sperry
Spurry
Sperry
Sperry
Sperry
Sperry
Sperry
Sperry
Sperry
Sperry
Sperry

E235406-4
E235397-4
233773-3
2640666
£242143-1
E250692-1
PT2-3039
PT2-3040
C232457-1

E246623-7
E235406-4
E235397-4
233773-3
264666
1:242143-1
E250692-1
PI2-3039
PT2-3040
£232457-1

4310-90641-905

4216-67676
4331-91544
4216-67678
4216-67679
4331-91545
4216-67681
4331-91579
4310-90627

4216-90956-2

P/N 67516
4331-91578

4310-90641-9073

4216-67676
4216-67677
6216-67678
4216-67679
4310-90848
4310-90841
4310-90633
4310-90627

4216~90956-2

1200941
4310-90843

W mO
LN N

O = - o W
ek

HOoO=Z202 M+

Mo Oy I=§EG>Qa71ﬁHﬂ
=
2

FTO1
FT01

- FT06

13, 23
FT23, ¥T24
Fros

1009
684891

9

FT-005F
005

005F

ROO5

4

003F, 004F
005

1016
216583
008

FTO8
13
20
13
15
20
20
16
15
15
N8
18

NIM-D-FTOQ3
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903
IlllllIBEIEE!JEEIIEEEIEIIIIIIII!!!i!!!!ﬂiIJ!!IIJIJ!EIIEIJ | Rxv ESERIAL NO|

Attitude Control System {cont)

Yaw Rate Gyro Northrop 63861-302

Choke, Module
Transformer, Module
Thermistor, Module
Gyroscope, Rate

P,C, Component Board
P.C. Component Board
P.C. Component Board
P.C. Component Board

63880-301
63881-301
63866-302
79142-301
63876-302
63877~-302
63878~302
63879-302

63843-302
63844-302 -

NEF/EAB-FT3
N3

Package Assembly
Component Board

HRODOOEDNMEENOOQN

6549641
6549642

248E126G4
248E1266G4

Paddle Damper, RH

Paddle Damper, LH

6549589
6549588
6549518
6549515
6549365

6549494
6549495
6549496
6549497

47D222340G1
47D222340G1
47D210564G3

Wideband Antenna #1
Wideﬁand Antenna #2
DCS Antenna

113C7468G1
111C€2955G5

Quadraloop Antenna #1 248E754G8
#2 248E754G8
#3 248E754G8
#4 ' 248E754G8

Command Antenna
S~Band Antenna

Page 19
Revision B
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CONSOLIDATED CONFIGURED ARTICLES LIST

ERTS SPACECRAFT 903

VHF TRANSMITTER RA 61320261
Electrical Assembly 613205G],
RF Transmitter Assenbly 613203G1

Oscillator/Buffer Al 529611G1
Phase Modulator A2 529738G1
Limiter Tripler A3 529612G1
Driver Amplifietr Ad 418053G1
300 MV Amplifier A5 529609G1
2 W Amplifier A6 529610G1
Output Filter A7 418054G1
Oscillator/Buffer A8 529611G1
Phase Modulator A9 529738G1
Limiter Tripler AlQ 529612G1
Driver Amplifier All 418053GL
300 MV Amplifier Al2 529609G1
2 W Amplifier AL3 ‘ 529610G1
Output Filter AlL 418054G1L
Isclator AlS 115479-102
Power Reg. Elec. Assembly 613209G1
Power Regulator 529615G1
Filter Modulator 52973261

GOVERNMENT FURNISHED EQUIPMENT

Return Beam Vidicon 2265041-501
Camera Sensor (Blue) #2 1976477 -501
Camera Sensor (Yellow) #1 1976477-502
Camera Sensor (Red) #3 1976477-503
Camera Cont,/Combiner 2265336-501
Camera Electronics #1 1976466-501
Camera Electronics #2 1976466-501
Camera Electronics #3 1976466-501

Wide Band Video Tape Recorder - 202835-001
Transport Unit 1 8358497-501
Transport Unit 2 8358497-501
Electronies Unit 1 8370323-501
Electronics Unit 2 8370323-501

Multi Spectral Scanner System 3241000-100
Multiplexer 3241140-100
Scanner 43727
MSS Line Filter ‘ 3241160-100

ECAM GF1308902

A-32 ‘ Page 20
Rev, B
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Table B-1, LANDSAT-2 Commands
CMD # Command Function

CMD # Command Function

000
001
002
003
004
005
006
007
010
011
012
013
014
015
016
017
020
021
022
023
024
025
026
027
030
031
032
033
034

Spare {Clock)

Pri COMSTOR On & Fill
Spare {Clock)

Pri COMSTOR Verify

Pri COMSTOR Copy

Pri COMSTOR Off

Pri COMSTOR Activate
Serial Data Transfer On
CMD Execution Counter Reset
Select Pri Matrix Decoder
Select Pri Matrix A Drivers
Select Pri Matrix B Drivers
Select Pri Oscillator

Select Pri Freq, Generator
Spare (Clock)

Load Time Code

Non-Keyed PS/COMDECS Off
Red COMSTOR On & Fill
Spare (Clock)

Red COMSTOR Verify

Red COMSTOR Copy

Red COMSTOR Off

Red COMSTOR Activate
Spare (Clock)

Spare (Clock)

Select Red Matrix Decoder
Select Red Matrix A Drivers
Select Red Matrix B Drivers
Select Red Oscillator

035
036
037
040

041

042
043
044
045
046
047
050
051
052
053
0
055
056
057
060

061

062
063
064
065
066
067
070
071

Select Red Freq. Generator
Spare (Clock)
Spare (Clock)

 Pneumatics Enable

0. 3° Yaw Position Bias Enable
Pneu Interlock Bypass Disable
Spare

Pneu Low Voltage Interlock Reset
Differential Tach Disable

WBPA 2 Power On

WBPA 2 Select 10W Output

APU Standby Mode

ECAM Load

MSS System On

MSS Select Inverter A

MSS Select Band 1 High Voltage A
MSS Select Band 2 High Voltage A
MSS Select Band 3 High Voltage A
MSS Band 1 On

0, 3° Yaw Position Bias Digsable
Pneumatics Disable

Spare

Pneu Interlock Bypass Enable
Differential Tach Enable

ECAM Execute

Spare

WBPA 2 Power Off

Spare

APU Normal Mode



Table B-1, LANDSAT-2 Commands (Cont'd)
CMD # Command Function

CMD# Command Function

072
073
074
075
076
077
100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126

MSS Select Inverter B

MSS System Off

MSS Select Band 2 High Voltage B
MSS Select Band 1 High Voltage B
MSS Band 1 Off

MSS Select Band 3 High Voltage B
Differential Tach Normal Gain
0.1° Yaw Position Bias Enable
RLNA into Yaw Disable

2, 9° Pitch Position Bias Enable
Pit ch Momentum Bias Disable
ECAM Run A

WBPA 2 Select 20W Output

USEB Bypass Aux Oscillator

USB Select Transmitter B

Spare

MSS High Voltage On

MSS Band 2 On

MSS Band 3 On

MSS Band 4 On

Spare (MSS)

MSS Select Calibration Lamp A
0.1° Yaw Position Bias Disable
Differential Tach High Gain

2, 99 Pitch Position Bias Disable
RLNA into Yaw Enable
Negative Pitch Position Bias
Pitch Momentum Bias Enable
USB Select Transmitter A

127
130
131

132

133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163

USB Ranging On

USB Modulation Input Crossed
Spare

MSS Band 2 Off

Spare (MSS)

MSS Band 4 Off

MSS Band 3 Off

MSS Select Calibration Lamp B
Spare (MSS)

Roll Unload Digable

Negative Yaw Position Bias
Yaw Wheel Disable

Spare

Pitch Unload Disable

Positive Pitch Position Bias
USB Ranging Off

USB Modulation Input Normal
USB Enable Aux Oscillator
Spare

MSS Rotating Shutter Driver On
MSS Scan Monitor On

MSS Band 1 High Gain

MSS Band 2 High Gain

MSS Calibration Lamp On

MSS Band 1 High Voltage On
Positive Yaw Position Bias
Roll Unload Enable
Pneumatics Momentary Enable

Yaw Wheel Enable



Table B-1, LANDSAT-2 Commands (Cont'd)
CMD # Command Function

CMD # Command Function

164
165
166
167
170
171
172
173
174
175
176
177
200
201
202
203
204
205
206
207
210
211
212
213
214
2156
216
217
220
221

ECAM Run B

Pitch Unload Enable

VHF Xmir Playback Mode 2

VHF Xmir Power 1 Off

VHF Xmtr Power 2 On

VHF Xmtr Playback Override Off
MSS Scan Monitor Off

MSS Rotating Shutter Driver Off
MSS Band 2 Low Gain

MSS Band 1 Low Gain

MSS Band 1 High Voltage Off
MSS Calibration Lamp Off

Orbit Adjust Mode Enable

ECAM On

Rate Measuring Package A Enable
400 RPM Interlock Enable

Yaw Acquisifion Mode

Spare

VHF Xmtr Power 1 On

VHF Xmtr Realtime Mode

VHF Xmtr Low Power Mode

VHF Xmtr Power 2 Off

MSS Band 2 High Voltage On

MSS Band 3 High Voltage On

MSS Sel Shutter Monitor Source A
Spare (MSS)

Spare (MSS)

MSS Scanner Power Line 1
ECAM Off

Orbit Adjust Mode Disable

In

222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245

246

247
250
251
252
253
254
255
256
257

400 RPM Interlock Disable

Rate Measuring Package B Enable
Spare |

Yaw Normal Mode

Spare

VHF Xmftr High Power Mode

VHF Xmtr Playback Override On
VHF Select Xmtr A

MSS Band 3 High Voltage Off

MSS Band 2 High Voltage Off
Spare (MSS)

MSS Sel Shutter Monitor Source B
MSS Scanner Power Line 2

Spare {MSS)

TMP Select Memory Unit A

Spare

TMP Select Memory Sequencer A
Spare

Left SAD Normal Rate .

ECAM Zero Time

Battery 1 Off

Rate Measuring Package B Hir Off
VHF Select Xmtr B

VHF Xmfr Playback Mode 1

Spare (MSS)

Spare (MSS)

Spare (MSS)

MSS Select Scan Monitor Source A
MSS Scan Mirror Inhibit

MSS Mux Normal



Table B-1, LANDSAT-2 Commands (Cont'd)
CMD # Command Function

CMD # Command Function

260
261
262
263
264
265
266
267
270
271
272
273
274
275
276
277
300
301
302
303
304
305
306
307
310
311
312
313
314

B4

TMP Select A/D Converter A
TMP Select Memory Unit B

TMP Select Analog Mux A

TMP Select Memory Sequencer B
Battery 5 Off

Battery 6 Off

Rate Measuring Package B Off
Battery 2 Off

Right Sad Digable

RMP A Motor Start

Spare (MSS)

Spare (MSS)

MSS Select Scan Monitor Source B
Spare (MSS)

MSS Mux Inhibit

MSS Scan Mirror Normal

TMP Select Digital Mux A

TMP Select A/D Converter B
TMP Select Formatter Logic A
TMP Select Analog Mux B

Rate Measuring Package B Mtr On
RMP B Heater & Electronics On
Battery 7 Off

Rate Measuring Package A Off
Battery 3 Off

Right Sad Enable

MSS Scan Mirror Power Line 1
Spare (MSS)

MSS Mid Scan Code On

315
316
317
320
321
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
341
342
343
344
345
346
347
350
351

MSS Mux Compression Mode
MSS System ON/OFF Normal
Spare (MSS)

Spare

TMP Select Digital Mux B
Spare

TMP Select Formatter Logic B
ECAM Output Enable

Left SAD High Rate

RMP A On

Battery 8 Off

RMP B Lower Motor Voltage
Battery 4 Off

Spare (MSS)

MSS Mux Linear Mode

Spare (MSS)

MSS Mid Scan Code Off

MSS Scan Mirror Power Line 2
MSS System ON/OFF Override
TMP Memory Write On

TMP Matrix Verify Override On
TMP No Mod to VHF Override On
TMP Program Control Bit 0 Off
Left SAD Disable

Spare 8 Set

Trickle Charge Normal

Enable USBX Off

DCS Receiver 2 On

RBV Primary Control Enable



Table B-1, LANDSAT-2 Commands (Cont'd)

CMD # Command Function

352
353
354
355
356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377
400
401
402
403
404
405
406

RBV Cathode Reactivation On
All Batteries On

Shunt Load A Off

All Comp Loads Off

Aux Load 1 On

Aux Load 2 On

Spare 8 Reset

TMP Memory Write Off

TMP Program Control Bit 0 On
TMP Program Control Bit 1 On
Disable USBX Off

Left SAD Enable

DCS Receiver 1 On

Trickle Charge Override

Rate Measuring Package A Htr On
RBV Cathede Reactivation Off
RBV Enable Calibration

Verify Tick

* All Aux Loads Off (A)

Shunt Load B Off

Comp Load 1 On

Comp Load 2 On

TMP Data tc VHF Xmftr

TMP Program Control Bit 1 Off
TMP Matrix Verify Override Off
TMP Verify Memory On

Right SAD High Rate

RBV Camera 3 On

DCS Receiver 2 Off

CMD # Command Function

407
410

411
412
413
414
415
416
417
420
421
422
423
424
425
426
427
430
431
432
433
434
435
436
437
440
441
442

DCS Receiver 1 Off

Rat e Measuring Package A Lower
Motor Voltage ‘

RBV/CCC Power On

RBV Aperture Corrector In
All Aux Loads Off (B)

Comp Load 3 On

Shunt Load C Off

Comp ILoad 4 On

Comp Load 5 On

TMP No Mod to Override Off
TMP No Mod to VHF Xmtr
TMP Verify Memory Off
Spare

RBV Primary Control Disable
Right SAD Normal Rate
WBVTR 1 Record

RBYV Single Cycle

RBYV Start Prepare ‘

RBYV Aperature Corrector Out
RBV CCC Power Off

RBV Camera 1 On

Comp Load 6 On

Aux Load 3 On

Aux Load 4 On

All Shunt Loads On

TMP Select Xmtr Buffer AMP A
TMP Matrix Verify On

TMP Power 2 Off



Table B-1, LANDSAT-2 Commands (Cont'd)
CMD # Command Function

CMD # Command Function

443
444
445
446
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465
466
467
470
471
472
473
474
475
476
477

TMP Force Program 00 Off

WBVTR 1 Volt Protect Relay Reset

WBVTR 1 Record Current Adjust
WBVTR 1 RBV Enable

WBVTR 1 Playback

RBV Exposure 1

RBV Exposure 2

RBV Exposure 5

RBV Exposure 3

RBV Exposure 4

Aux Load 5 On

Shunt Load D Off

Verify Tock

TMP Pre-Regulator A On

TMP Select Xmtr Buffer AMP B
TMP Force Program 00 On
TMP Pre-Regulator Output A
WBVTR 1 RBV Standby

WBVTR 1 Fast Rewind

WBFM Select VCO B1

WBVTR 1 Voltage Protect Enable
RBV Continuous Cycle

RBV Camera 2 On

RBV Start Calibrate

RBYV Disable Calibrate

Aux Data to RBV Filter A

RT 1 Data to MSS Filter B

RT Data to RBV Filter B

Enable RBV Filter B

500
501
502
503
504
505
506
507
510
511
512
513
514
515
516
517
520
521
522
523
524
525
526
527
530
531
532
833
534

TMP Memory Write/Verify Ovrd On
TMP Pre-Regulator Qutput B
TMP Matrix Normal

TMP Power 1 Off

WBVTB 1 Fast Forward

WBVTR 1 MSS Standby

WBVTR 1 Voltage Protect Disable
WBVTR 1 Lap

RBV Camera 2 Off

RBV Camera 1 Off

RBV Camera 3 Off

WBVTR 2 Record

RT 1 Data to MSS Filter A

RT Data to RBV TFilter A

RT 2 Data to MSS Filter B
WBVTR 1 Data to RBV Filter B
TMP Power 2 On

TMP Memory Write/Verify Ovrd Off
TMP Power 1 On

TMP Pre-Regulator B On

WBFM Select VCO Al

WEBFM Inverter A Power On
WBFM Enable Modulator A AFC
WBFM Inverter B Power Off
WBFM Disable Modulator B AFC
WBVTR 2 Data to RBV Filter B
WBVTR 2 Record Current Adjust
WBVTR 2 RBV Enable

WBVTR 2 Playback



Table B-1. LANDSAT-2 Commands {Cont'd)
CMD # Command Function

CMD # Command Function

535
536
537
540
541

54
b55
556
557
560
561
562
563
564
565
566
567
870
o871

RT 2 Data to MSS Filter A
WBVTR 1 Data to RBV Filter A
WBVTR 1 Data to MSS Filter B
WBPA 1 Power On

WBPA 1 Select 10W Qutput
NBTR 2 Playback Mode

NBTR 1 Record Mode

Enable RBV Filter A

WBFM Disable Modulator A AFC
Select RBV Bias A

WBFM Select VCO A2

WBFM Inverter B Power On
WBVTR 2 RBV Standby

WBVTR 2 Fast Rewind

WBVTR 2 Voltage Protect Relay
Reset

WBVTR 2 Voltage Protect Enable
Enable MSS Filter A

WBVTR 1 Data to MSS Filter A
WBVTR 2 Data to RBV Filter A
Orbit Adjust Timer Enable
WBPA 1 Power Off

NBTR 1 Power Off

WBVTR Search Track Switched
Select RBV Bias B

WBFM Select VCO B2

WBFM Inverter A Power Off
WBFM Enable Modulator B AFC
WBVTR 2 Data to MSS Filter B
WBVTR 2 Fast Forward

572
573
574
575
576
577
600
601
602
603
604
605
606
607
610
611
612

613
614

615

616
617
620
621

622

623
624
625
626

WBVTR 2 MSS Standby

WBVTR 2 Voltage Protect Disable
WBVTR 2 Lap '

Aux Data to RBV Filter B
Enable MSS Filter B

WBVTR 2 Data to MSS Filter A
WBPA 1 Select 20W Output
NBTR 2 Record Mode

0.6%Yaw Position Bias Enable
Orbit Adjust Timer Disable
Select NBTR 2

PMP Modulator A On

Select NBTR

WBVTR 1 On (Primary)

MSS Enable (Primary)

Spare

RBV No. 1 Thermoelectric Module
Disable

ISM Disable Selected Scanner

ISM Switched Telemetry Power On
Orbit Adjust Thruster Heater On
MSFN to CIU A/STADAN to CIU B
Disable PSM Relay Buss

NBTR 2 Power Off

NBTR 1 Playback Mode

Payload Reg Module Fuse Tap On
0.6° Yaw Position Bias Disable
Select WBVTR 1

Inhibit WBFM RBV/A MSS B Filters
PMP Modulator A Off



Table B-1, LANDSAT-2 Commands (Cont'd)
CMD # Command Function

CMD # Command Function

627
630
631
632
633
634

635

636
637
640
641
642
643
644
645
646
647
650
651
652
653
654
655
656
657
660
661
662
663

Orbit Adjust On 1

WBVTR 1 Control Normal
WBVTR Search Track Normal
MSS Enable (Both)

Right SAD Unfused

CMD Clock Relays on 5A Fuse
ISM Separation Switch Bypass
ISM Enable Scan & Select A
ECAM Smart Digable

2. 0° Pitch Position Bias Enable
PSM Inverter A Power to WBFM
0. 6° Pitch Position Bias Enable
WBVTR 1 Control Reversed
PMP Modulator B On

Select WBVTR 2

Select NBTR 1

MSS Disable

WBVTR 2 On (Primary)

WBVTR 1 Off

Spare 1 (Non-Latch)

CMD Clock Relays on 1A Fuse
Left SAD Unfused

Enable PSM Relay Bus

APU Power On

Orbit Adjust Thruster Heater Off
PSM Inverter B Power to WBFM
2. 0° Pitch Position Bias Disable
MSS Enable (Redundant)

0. 6° Pitch Position Bias Disable

664
665
666
667
670
671
672
673
674
675
676
677
700
701
702
703
704
705
706
707
710
711
712
713
714
715
716
717
720

PMP Select WBVTR

PMP Modulator B Off

Inhibit WBFM RBV B/MSS A Filters
RBV On (Primary)

PSM Solenoid 1 On

WBVTR 2 Control Normal

RBV No. 3 Thermoelectric Module Ena
ISM Switched Telemetry Power Off
Right SAD Fused

Lock Single Scanner Mode

Enable USB Xmitrs (Redundant)

RBV Magnetic Compensator Enable
MMCA Power On

Enable Payload Timer Signal
MMCA Pitch Coil Out

Inhibit Data to RBV Filter A

MMCA Yaw Coil Out

Prime Data to WBPA 1/2

MMCA Capacitor Dump

RBV No. 2 Thermoelectric Module Dis
RBV On (Redundant)

PSM Solenoid 2 On

WBVTR 2 Off

Left SAD Fused

Unlock Single Scanner Mode

MSFN to CIU B/STADAN to CIU A
Attitude Sensor Power On

Spare (Non-Latch)

Disable Payload Timer Signal



Table B-1,

CMD # Command Function

721
722
723
724
725
726
727
730

731
732
733
734
735
736
737
740
741
742
743
744
745
746
747
750
751

752
753
754

MMCA Pitch Coil In

Inhibit Data to RBV Filter B
MMCA Yaw Coil In

Summed Data to WBPA 1
MMCA Capacitor Charge
WBVTR 2 Control Reverse
Payload Reg Module On

RBV No, 2 Thermoelectric Module
Ena

RBV Off

PSM Solenoid 3 On

Switch Payload Repulator

ISM Enable Scan & Select B
BSaS0ST EMaseE
RBV Magnetic Compensator Lo Mode
APU Power Off

MMCA Roll Coil In

Inhibit Data to MSS Filter A
MMCA Polarity Posifive
Summed Data to WBPA 2
MMCA Capacitor High

PSM Solenoids Off

Orbit Adjust On 2

RBV On Both

Payload Reg Module Off 1

RBV No. 3 Thermoelectric Module
Dis

RBV Magnetic Compensator Disable
RBV Magnet ic Compensat or Hi Mode
Enable WBPA (Redundant)

LANDSAT-2 Commands (Cont'd)

CMD # Command Function

755
756
757
760
761
762
763
764
765
766
767
770
771
772
773
774
775
776
T
780
781
782

783

785
786

787

Enable USB/WBPA Timer Signal
Comp Load 7 On

Disable USB Xmtrs

Inhibit Data to MSS Filter B
MMCA Roll Coil Gut

MMCA Capacitor Low

MMCA Polarity Negative

Orbit Adjust Off

MMCA Power Off

Payloads Off

Payload Reg Module Fuse Tap Off

RBV No, 1 Thermoelectric Module Ena

Payload Reg Module Off 2
Disable USB/WBPA Timer Signal
Comp Load 8 On

Attitude Sensor Power Off

Enable USB Xmtrs (Primary)
Enable WBPA (Primary)

Spare

Switch Spacecraft PWM Regualtor
CIU Channel B Off

CIU Ch B On/Sw STDN/MSFN Cmd
Link

CMD Clock Pwr Supply/Comdecs On/
ECAM Output Disable

Switch Spacecraft PWM Regulator
CIU Channel A Off

CIU Ch A On/Sw STDN/MSFN Cmd
Link

CMD Clock Pwr Supply/Comdecs On/
ECAM Output Disable

B-9/10
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Table B-2,

LANDSAT-2 Command Matrix

MA

0Qo0 o] 002 003

000

SPARE PRIMARY
COMSTOR

ON§FILL

[ana, 005 MI

SPARE PRIMARY
COMSTOR

YERIFY

CL05 o0 CLOCK 00| G 0CK @0 cLackio]

[601,005 606

004

003 006

cor

Q10 Qi

£10Cx(008)
PRIMARY
COMSTOR
CoPY

CLOCKD08
PRIMARY
COMSTOR
ACTIVATE

o__q‘_onm'n-. |

CLOCKI0GS]
PRIMARY
COMSTOR
OFF

[ooT]

CLOCK (007} CLOCK (010)] GLOCK®I

SERIAL
DATA
TRANSFER
ON

COMMAND
EXELUTION
COUNTER
RESET

SELECT

PRIMARY
MATRIX

o2

CLOCK
SELECT

PRIMARY
MATRIX A
HYER!

DECODER_|DRIVERS
5%}

013

CLOCK 01
ELECT

PRIMARY
MATRIX B
DRIVER

aIr

020

CLocK e

CLOCK W20l CLOCK wan)
REDUNDANT | SPARE

TURN T
NON-KEYEDY COMSTOR
ONEFILL

PS/C
0% OMDEC]
[oza025 g2

COMSTOR
VERIFY

071,015, 0te

REDUMDANT|
COMSTOR

COoPY

REDUNDANT
COMSTOR
OFF

REDUNDANT]
COMSTOR

ACTIVATE
[ceill oz 07508 |

CLOCK 023X CLOCK{Q2aN CLOCK (025 CLOCKID2€) (L OCKID2T]
REDUNDANT

SPARE

CLOCK (o 36 CLOCK (03D
SPARE SELECT
REDUNDANT

QOCK 3
SELECT

MATRIX A
DRIVERS,
— 0

REDUNOANT| REDUMDANT

e DRIVERﬁ_

CLOCKo)
SELECT
MATRIX B |CSCILLATOR

[on]

‘fsELECT
REDUNDANT]

CLOCK 3ACLOCK e
SPARE

FREQ

GFJ\ERM'%'BE

CLOCK (037
SPARE

040

[canfm
ACS  (040) ACS  (oap
PNEUMATICS| 0,3
YAW POS

ENABLE
BIAS

e M 7

ACS {oad
PNELIMATICS
INTERLDCK
BYPASS

D'SABEEET

ACS (A
PNEUMATICS
LOW VOLTAGE]
INTERLOCK
RESEY

ACS

DIFF
TACH
DISABLE

[Gga]

(04%) |WBPA 2 (048)
POWER
DM

[gaT]

WEPA 2 (04
SELECT
O WATT
oDUTPUT

Agy tosal
STANDEY

ECAM
MQDE

LOAD

ECAM (osMSS

[oez]

(ond)
SYSTEM
ON

[o3%]

MSS (053
SELECT
INV. A

MSS N
SELECT'
BAND 1
HIGH
VOLTAGE
[OlA | [OF)

Mss (osfluss  (036)

SELECT
BAND 3

HI
VOLTAGE

A oWl A [T

060

ACS (060

PNEUMATICS)
DISABLE

ALS (0E3)

INTERLOCK

o Jorr)

PNEUMATICS)

Dag

ACS (0BW)

DiFF
TACH
ENABLE

[cas

ECAM (o
ECAM
EXECUTE

[am]

10€] (X1}
&Eﬂz(os?j

POWER
OFF

[o8]

APY w1
NORMAL
MO DE

[ere ]

MeS (o7

SELECT
INV. §

[os3]

uss @rIMES o)
syotem  [SELECT
BAND 2
OFF HIGH
VOLTAGE

[os7] B

{SELECT

[gis| &

M55 RIMS5 o

BAND |
BAND 1
maH  [OFF
VOLTAGE
im‘

[oz3] B

100

ACS QOO ALS  Gon) &5‘: o3
DIFF a)” ALNA 2.9
TACH YAW POS
NORMAL | B1As

GAIN

INTO
ENABLE
fizy] 20

ACS (02t

BIAS
ENAELE

PITCH POS

= DIS..&BL*}IE

[FR

ACS
PITCH
MOMENTILM
8IAS MODE

(04}

SELECT
20 WATT
oUTPUT

537

ECAM
RUN A

44

1 C
ECAM (iosiWBPA 2W0SISE XPORCTIEE KPOROO

BYPASS
AUX
Q5L

[

SELECT
XMTR B

L

M55
HIGH
VOLTAGE
oN

n2)

MSS
BAND 2
ON

Mss
BAND 3
on

na

[izz ]

13%

T
BAND 4
ON

MSS

[1X]

AUIEY |MSS
BAND & [PEU

ON LAMP
l—‘ A
3T

(un
ECT
CALIERATION

[5] -

120

DISABLE]
] 23]
Q20 ACS (3]

(] ACS  (22)
DIFF 2.9
TACH PITCH
HIGH

B1As
GAIN
1]

ACS ACS
RALNA
INTO
YAW

ENABLil_O_i'

ACS  (124)
NEGATIVE

FITCH
POSITION

BiAS =]

ACS {125)
PITCH

MOMENTUM
BIAS MODE

ENABLE

SELECT
XMTR A

.58 XPORUz: I8 XPDRuZA K0 PDRW

RANGING
ON

146]

MODULATYOR

INPUT

LROSSED
137,

MSS ()
BAND 2
aFF

s}

M55 ()
DOOR
MOTOR
POWER

OFF

M55 (3
BAND 4
QOFF

{ivs]

MSS (3%
BAND 3
OFF

MSS (38}
SELECT
CALIBRATLON
LAMP

[l & 3]

MS5  an

BAND 5
OFF

ALY

14qQ

DISABL
e
ACS o

ALS (M3
NEGATIVE | vAw
waw POS | wHEEL
BIAS DISABLE

%1

UNLOAD'
DISABLE

&4 15

ACS  (144)
PITCH
UNLJAD
DISABLE
16

160

ALS (60
POSITIVE
Yaw POS

BIAS
[ri]

ACS
ROLL
UNLOAD
ENABLE
fiao]

GEQ| ACS  (162)
FNEUMATICS
MOMENTARY|

ENABLE

YAW
WHEEL
ENABL

ACS (163)

E
[

ECAM (44
ECAM
ouv 8

pox

fioq 5]
ACS  (wsUSE XFDRw
POSITWE |RANGING
PITCH oFE
POSITION
BIAS

24

127

158 KPR SR XPOR )
MODLLATION

INPUT
NORMAL

[535]

ENABLE
AUX
Q5C

IR

MSS G5!
ROTATING
SHUTTER
DRIVER
ON

17y

M55 099 180
SCAN
MONITOR

ON

M3
BAND {
HIGH
GAIN

2

MSS 53
BAND 2
HIGH
GAIN

MSS 450
ICALIBRATION|
LAMP

(o], ]

1154} Ir¥3)

M55 usn
BAND {
HIGH
VOLTAGE

ON 5l

HEDRATR

PLAYBACK
NETR

ACS  G63)
PITCH

UNLOAD
ENABL%__J
CE]

[r27 347

VIFRMTR(G D
POWER.
"1

OFF

FETTY

YHF AMTRU O VHF TR T )
POWER  [PLAYBACK
.2 OVERIPE
o]} aFF

mr]

MSS
SCAN
MONITOR
OFF

ara)

Jie=]OFF

M55 )
RO TATING
SHUTTER
DRIVER

M35
BAND 2
LOW
GAIN
fes]

e

[i53]

MSS Wr9)
BAND §
LOwW

GAIN
[na]

M5S (e}
BAND {
HIGH
VOLTAGE
OFF iy

M55
CAL IBRATION
LAMP
QFF

185G

200

ACS @oat a5
RMP A

ENABLE

{2062}

LEAM (ror)

EcAam
o

AGS oy

400 RPM
Al INTERLOCK

ENABLE ENABLE

[z [zz2] | EFE}

zzz]

ACS @04
YAW
ACQUISTION
MODE

2%

YHE XMTRe
POWER
)
oN

y_H%" oh
XM F
TIME
MODE

[u,u. 244

yoF )| YHE 2

XMTR
POWER
»Z OFF

LOW
POWER
MODE
=]

)
[i70]

MSS @i
BAND 2
HIGH
VBLTAGE

%3

M55 I¥MSS @

BAND 3 | [SELECT
HIGH V|SHUTTER

MOWITOR
SOUTAGE |oayacE

B [EEE

MSS (219

=1~ =N
CPEN
DIRECTION

[£57]

MSS  (zie)
DooR,
CVER RIDE
ACTWATE

EE)

MSS
SCANNER
POWER
LINE 1

220

|ECAM (E20N

£Cam
CEF

ACS (220
ORAIT
ADJUST

MODE
DISABLE

ALS e
400 RPM
INTERLOCK

MSABLE

ACS  @2®
RMP B

ENABLE

i

240

202

ACS (219
YAW

NORMAL
MODE

VHE XMTR )

HIGH
POWER
MODE

[zic]

VAP XMTR @30V F 7R ]
PLAYBACK]| SELECT
QVERRIDE | xMTR &

ON
[77] z50

MSS (212)
BAND 3
HIGH

VOLTAGE
OFF

lern

MSS 23 |MSS (24
BAND 2 | DOOR
HIGH CLO=SE
VOLTAGE |CIRECTION

OFF =

RSl B

MSS (234
SELECT

SHUTTER
MOMITOR
SOURCE

em

M55 ¢ (236)
SCANNER
POWER
LINE 2

111

M35 @
DOOR
MOTOR
POWER ON

[33]

)
SELECT
MEMORY
UNIT A

o]

we e
SELECT
MEMORY
SEQL}EN‘:ER
UNI

b3

&L5
LEFT
SAD
NORMAL
RATE

(2aq

4

LLAR sy
AN
ZERG
e

POWER (6)
BATTERY
1
OFF

555

ALS L247)
RMF B
HEATER
OFF

5

FHF MR {R5A] HF XM TR (1w
SELECT  |PLAYBACK
XMTR & | NBTR

!

[t} ka2

M55 (252)

DOOR
MOVE

MSS w253

AN 54
Gakd
Lap

MSS . (250)

COOR
=HOLD
o

IGEY

M55 (255) (26}

SELECT
SCAN
MONITOR
SOURLCE
A |ny

MS5
SCAN
MIRROR
INHESIT
lin

WSS
MUX
NORMAL

[#2.5]

[

260

TMF &)
SELECT
AlD
[CONVERTER

Banl

TMP  @en
SELECT
MEMOLY
UMt 8
[ead

TMP 262}
SELECT
ANALOG
MUX A
figa]

NP 269
SELECT
MEMOR Y
SEQUENCER
LUNIT B

[z

PONERG
BAT TERY|
Lo

OFF OFF
3]

POWERGWUNACS  (268)
BATTERY |RMP B

) OFF

29 N,

300

TME (o
SELECT
046G/ TAL
MUY 4

a1

™P (30D
SELECT
AL
lcowveeTer

IR%

MP {302
SELECT
FORMATIER]
L0GiIC A

234

TMP (o3
SELECT
ANALOG
MK B8

[ze2

ACS - (304)
RMP B
MOTOR
oN

G
256

POWER g1}

BATTERY
e
aFF

| EET)

AL
RIGHT

SAD
DISAGLE

I ACS m
RMP A
MOTOR
START

M5S (270

BAND 88
GAIN
aTaP

[EneTrreeTy

MSS (271 MBS (kM)
poowr | SELECT
OVER RIDE YomITOR

RESET {souRpcE
2!

MSS 1275

DOOR
HOLD
OFF

M55 (27e)
MUX

INHIBIT

fzg'

M55 (21n
SCAN

MIRROR
NORMAL.
75

ACS (309
RMP B
HEATER
EELEC

N

EOWERG™)

BATTERY
-7

OFF

ACg wop
RMP A

QOFF

POWER()
BATTERY|
-}

OFF

ACS Qi
RIGHT
SAD
ENABLE

I

Besfizg

270

MSS Gz
SCAN
MIRROR

POWER

LINE iT"—!-:

M35 e
MID
SCAN
CODE
ON

MSS @Y
DOOR

OvVER RIDE
WAFETY =

BAFE
[ias]

320

VP oa
SELECT
DIGITAL
mMux B

[56g]

T™MP (323
SELECT

LOG/C B

FORMATTER

302

£ (824
Ff=
TP
IBE

ACS (25
LEFT
SAD
HIGH
RATE

ACS (326
AMP &
ON

[307

POWER(YY

BAT TERY
3
OFF

[3%3]
ALS (33D)
RMP B
LOWER
MOTOR

VOLTA G?z_

POWER, 8s)
BATTERY
-4

oFF

MSS (=
RADIATION
COOULER

POWER OFF

b

{a2e]
MSS (a2 %)
MUX

LINEAR

MDDE

M35
OoOR,
OVER RIDE

[35] (5]

Fzx)
WSS (s
MUX
COMPHESS
MODE

MHS el
SYSTEM
ONJOFF

NORMAL

MSS (318
MID

SCAN
CODE

OFF _[%a]

MSS (e
SCAN
MIRRCR
POWER
LINE 2 [3u]

MSS ' ()

MSS @3N
SvSTEM
ON{OFF

OvERRIDE

340

TMP  (3aq)
MEMORY
WRITE
ON

™ (34)
MATRIX

P (42)
NO MOOULATION,
YERIFY K} THF XMTR
OVERRIDE | WERRIDE

N QN
[3z0)

TMP (343
PROGRAM
CONTROL
&t 2

Gal OFF

(K1)

ACs G
LEFT

SAD
DISABLE
e

SPARE B
SET

TRICKLE
CHARGE
NORMAL

S [y

) [3%5]
FoM (345) POWER 04«) | PSH (4T

ENABLE
usex _
OFF. "

[5A]

DCS (30
RCVR 2
ON

M (35)
Rev

PRIMARY
CONTROL
ENABLE

406 Frey

RBY 52
CATHODE
REACTRATION,
ON

[371]

PONER B POWE R(xs4)
AL SHUNT
BATTERIES[LOAD

[=13] A

OFF oo

POWERss) COMER i

ALL
cCoMP
LOADS ["1

AUX
LOAD

~[Fig}
POWER & D)
AU
LOAD
2

OFF. OM s

oW ey

360

[=LRET
SPARE 8
REJET

[gz
TMP  (362)

TWP  (zan)

MEMORY E%OGTRAM
NTROL

WRITE BITZ
ON

QOFF
[F%0] [323)

TP (353)
PROGRAM
CONTROIL
BT 2*

ON

B

[43i]

EoM (b}
DISABLE
usSBex
OFF
=]

ACS
LEFT
SAD

ENABLE
334

(365)|DCS  (266)

RCVR 1
ON

[403

PONERG)
TRICKLE
CHARGE
MERRIDE

400

Tup
viP

DATA TO
VHF XMTR

WO TMP (400 [TMP  {402)
PROGAAM | MATRIX VERIFY
CONTROL | VERIFY

812 |overripe |MEMORY
CFF OFF oN

ICHLL [%3] [EXD

TMP Loy

A22

ALS (40w
RIGHT
SAD

RBY @05 )
= AME A
. ol

[Ea]

s
RCVR 2
OFF

355

t408)]0CS

{407
RCYR L
OFF

[385]

1Ty

ACS (70
RMP A
HEATER

ON
A L]

RBY (am
CATHODE
REACTRATION

OFF -
[F52]

RBY (37)

ENABLE

Culbz.cmur Tk
IESE)

POWER 61| POWER (w8

POWERS™Y POWER(OW)

POWER @)

VERIFY |ALL
ALX
GRE IR
457 F

SHUNT |COMP

LOAD |LOAD

B -
FF

° [337

i
oN [a].X)
M

COMP
LOAD
2

3

ACS w0} {41
RMP A

LOWER
MOTOR
VOLTAGE

Li=iy
cce
POWER
ON

[a3]

REY (412)
APERATURE
CORRECTOR
IN

H]

POWER 3| POWER{#18)

PONCR ]| POANER G

AL
AUX

LOADS
OFF(BY

camp
LOAD

E)
N
N =

SHUMT {COMP
L(E-)AD LOAD

4
OFF oN
43}

5%

POWER @4y

COwP

LOAD
=

ow

420

TMP  2C) TP W2 | TP W22
N MODLL KTiv 0 MODULATION | VER (F'Y
TO ViFIMTE| TS VHF MEMORY
OVERRIDE [XMTR OFF

OFF
HE e

agl

DiSABLE
[aa

ACS  dy
RIGHT

wEY TRiM2€
RECQRO

RBV (42D
SINGLE
CYCLE

e

REY {430)
START
PREPARE

REY  (43])
APERATURE
CORRECTOR
our

[ag]

RBY {(432)
cce
POWER
OFF

BBY (43D POWER s
CAMERA |comp
1 LGOkD

ON Ohs

[Eil _ [¥=]

POWER ¢34
AU
LOAD

=)

[+ 18] CN
FRAG EL.XIF)

POWER s
ALK
LOAD

4

fans] .
FONER sy
ALl
SHUNT
LOADS
[s1Y)

440

TMP 4O TMP 44

SELECT  |MATREX

XMTE

surFee |VERIFY

aMP A4 |oM
|4€i]

TMP 4424 TMP
FOWER
NO. 2
OFF

{443)
FOQRCE
PROGRAM
0,0 OFF

[ef  [5F]

ILTH

W it
VOLTAGE
PROTECT
RELAY
RESET

RBV
ENABLE

RECQRD
CLIRRENT
ADJUST

Fgapmedaz omm
WEV TR (045 WHY TR (MEWE TR § (a47)

PLAYBACK

460

TMP 0]
PRE-REG
A

ON

™MP @)
SELECT
AMTR
BUFFER
AMP 8

TMP (462
FORCE PRE-REG
PROGRAM |QUTPUT
0,0 0N A
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§p77 AYLOAD RFG., PJS CURRENT PRGBS 1 ° ALAG  3/9  A645 19 p3 4TY6=34  3PgS-4p 6792-28 Fu 1gs11
S5gl3—2AY QAD AuxX, pEG.. y0LTAGE A pAUX_A_MPMALQG___*J16——4264_—{3—32——Alﬁb:4§L———gRng*364*311%-9q -
Bp?4 AAYLOAD AuX. PEG. VOLTAGE B PAUX B ¥V ALNG 1716 8398 314 41 47BE-317 1Fp%-p7 B712=%p
5075 2RM THEMISTOR NO, 18 TOP nUTBOARD PRMOD T4 ALDNDG 1716 A193 (2 92 4184-23 FS5T1z-47
b4l 3PM THERMISION® ND 69 CENTER INBOARD  PRMOND Ip ALOG 14456 Ap57 (B 39 4THa=23 ESTz =48
$077 3WM RFGHULATOR 3/4 PHM RER Bic 8 1/96 0B43 15 gg 94T04-ag 1FpS-g2 65712-34
B1pgp 2AYLOAD AFG. PUS CURRFNT PRG BS 1 ALnG  1/9  A633 17 g4 4T9~gz  {PgS-g9 571246
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N247J222902AY RFEV B FRTS ELECTRICAL SYSTEMS SCHEMATIC/TEI EMETRY MATRIX né/19774 PAGE 12 .
ﬁ’. FUNC TLM FUNCTION™ ACRUNYM SIGNL SaMP GATE CCOLUNN VIP §28 INT
g N3 TYPE SE¢ ADDR  /FnW CONN CChA CCNN
JHERMAL SURSYSTEM
—Tapy —SEPARATOR NO, NROARD THa1 8T ALnG 1246 Ayag 15 41 A4llgmgs Elga=gl
Tng? 3SEPARATOR NO,». BnTTne 0nTBOARD THR 2880 ALNG 1716 A121 4R 11 ATbg=g2 5T3z-¢97
7ppy SEPARATAR NOD,z, TnP [NBNARD THA3STY ALNG 17456 A122 g1 12 A4THp=1¥ 8Tzg=g7
lyga IEMP CONTROL REILOWS NO, 49 : IHg o ICH ALOG . 4/456 2433 co 42 4THa=Fb L1aé=-25
QD0 7no5 SEPARATOR NDL,a, TnP 1MBOARD THndsTl ALNG 1746 Af{24 R 12 AYap-7Y 511 25
= e g6 SFPARATOR NN,&, BNTTAM OyTBOARD THaSSBG  ALNG 1796 A$25 14 4TBg=58  6T;,-25 :
“Jg_a;___lﬂﬁl_wiEAﬁwBULK”EAD_QAS_AX,IHRUQIER ~______Ihaas_1___ALnﬁﬁ_,1J1h__A4pﬁ__49"+a__&lng_;&ﬁﬁwblﬂj 2t -
Q TngP 3EPARATOR NO,£, TAP OQUTHAQNARD THabSTD  ALNG 1796 . A427 15 42 4T8y=57  ©£74:-26
- E: Tng? SEPARATOR NO.e, BATTam ENROARD THneqal ALnG  31/96 A1B4  JR pp ATo2=p5  5Tzp-26
Zayp— SEPARATOD NO,T, TAP PumROARH IHATGT] 2L NG 3446 AgRS gy 24 4T62-37 5Tad=-49
£ 7p11  SFPARATOR NOLR, TnP QUTAARARD - THhB8TC ALnG 1716 BA1A6 np 21 A4THp-4S 5Yy12-19
Cf;g 7092 SEPARATAR ND,0, BATTam INROARD THn9qnl © ALNG 1/16 A1B7 R 24 478378 ETzp-49
5*3__$EPﬁRAInn_Nc,4G*mnnttns_nnrBOABn_m___iu+9qan___ALaG_“p¢Jihﬁ-h;&a__4ﬂ_34__AJag-lﬂgfﬁﬁtec R —
= =l 7nyd  SFPARATOR ND,41s TOP TNANARD THy1eT] ALNG 1716 A189 1p 21 AThp=5H £142-35
7p4%  3EPARSTOR NDL42, ANTTNM NUTBOARD THy28ED 4LNG 1715 a19p 15 21 4TBp=35 ET134-35
ERAQATOR Al 43 THE_JNBAARD JH4 JRT] AL OG 3446 A3y 98 24 4THoe(7F LT qd=33
7n17 3RV BFAM CEMTFR LINE A THRGVYCL ALGG  C 1/96  AZ4B 51 Ig 4Thg=ps 51312-33
704R SEPARATOR ND.q4, TP nUTBNARD THi48TO aLnéG 1716  A249 ? 33 41Ha-q2 5Tz0~33
—— 7348 NRTH_RPADJATINR. DAY 4 nulTRAONARD YHgq AMFR___ALBG-——iJiéduA25&__ga_aﬁ_ ATHA=48  6Tq4=-3¢.- -
7ozn SFPARATOR NN,45. ROTYNM [MBOARD TH155?1 ALNG 1715 A2%1 1q 3n 4l7a=7r £T15-31
7021 SEPARATAR NR, 6, TOP TNRNARD TH{68T1 ALnG  1/96  A252 1p 30 4Tb4a-73  5Tzq-3y
0 ul. BOTynM puA0ARD I+l4Z8EL 4L OO ‘tdﬁ ARSI 46 Jo d4lba-54 Ch SWEY 1|
7023 3SEPARATAR NO,48, RATTnW nnTROARD THq8%RM»  ALNG 1/16 A254 1B 3y 4TH4-35 571?'29
703  JPPER HING AT HAy NOD 3 THE3IZUR ALnG 1716 A2%5 g 31 4T764-57 5Yzp~29

- Tp33—-JPPER _RING AT _JAY. NO,4p. oo .

—-THepBUE . ALDG /46 2394 1432 4TE6 ¢S _BIga-4h

7035 JPPER HINR AT 9AY NO, 48 THyBBUR ALDG 17186 A346 15 39 4THe-79% 511 14
Tpdn TYEMPERATURE CRNTRNL RELLAWS NO, 4 THpgTCR ALOG 1716 A3¢7 4B 39 4TBge5n Zom14
__n______194+__LEhEERAJuQE_CDNJRBL*RFIlan NO, o YHp27L8 ALNG 1116 A3in 44 A1LA=15 ‘1"'1"
- Tn4p TEMPERATIIAE CNANTRNL RelLLaus MO, 3 THa3TCR ALNG 1715 A34% 2 40 418p=57 511:-12
7p43 TEMPERATIRE CONTRNL AFLLNYS N0, 4 THadTCe  ALNG 1746 2376 R ¢ 471BB-45 20-12
Zpad. TEMPFRATIRE COMTRNL RELLAUS NOL5__ THNSTCE . AL0G . 4/, p—4id_ATHB- =1ﬂ4r11 -
7p4S TEMPERATURE CNNTRNL RFLLOWS NO, 7 THR7TCB  ALNG  4/46 A378 yp 44 4THB-49  SBTzg4-14
7946  TEMPERATHRE CnNTRNL AFLLOWS NO9 THAPTCH ALNG 1716 A379 15 48 4T68-7F  ETa4-47
lg4l FPARE
To48 TEMPERATURE CNANTROL RFLLAOWS NO,1g THy4TCH ALNG /46 AJHU 1R 48 4TRB=79 5Tzp=¢7
7049 TFMFERATHRE CrNTRAL RFLLOVS NOgp YHy21C3 ALNG 1716 A38y (g 49 A4TRE-5F 5Tpé~37
—— 7S p—TFMRERATIRE CONTRM RELLAUS -KO,43 _——1I1ﬁ——A332-£?—‘H——Alb3=35———741zﬂ‘7
7p51 TRMPERATURE CnNTRNL AFLLAWS NO, ¢4 THq4TCB ALNG 1716 A3R3 B 49 4TEB-S7  STzg-37
Tp52 TEMPERATURE CnNTRNL RFLLAWS NO, 36 THy6TCR ALOG - 1796 Ad4p 1g 57 4T9"p% 5Tqz-3¢
raha  TEMPE +2IL ALNDG $ /4 A4S 9K 68 4T94-3F L% FSPIC ¥R
7n54 TEMPERATURE CrNTRNL AFLLOWS MO, 48 THe8TCS ALNG 1716 Ad442 15 57 AT95-4¥ 5Tpé-34
Toen SHUTTER ASSEMPLY. RAY NO. 4 - SHp1 ALNG 1716 A41% 12 11 478p=5¢ 5Tg4-23




D247J222%02AY REV B FATS ELFCTRICAL SYSTEMS SCHEMATIGC/TELEMETRY MATRIX pE/19774 PAGE 13

FJUNG TLM FUNCTION . ACRONYM  SIGNL SaMP GATE COLUMN V1P ss8

Nd. TYPE SEC ADDR  sRpW CONN COAA
7061 3HUTTFR ASSEMELY RaY nO, p SHp2 ~ ALOG 1746 A183 1% pg 4Tép<56 YTys-23
Tntsp SHUTTFR ASSEMRLY RAY N0, 3 SHp 3 AL nG 171 A223 1p 26 4THa=7s 5Tzq-23
Tr63—RHUTTFR_ASSEMALY RAY M. 4 SHu4 —AL0G.  4/36 A3yq  gg39 GTHE=5H 5T 4eny
Tné4  SHUTYTFR ASSEMRLY RAY MO. § SH;5 ALNG  1/46 A375 (p 48 4THB-5h  Byy;eo)
7065 SHUTTFR ASSEMRLY,BAY MO, 7 SHa? ALOG 1746 A439 R 57 AT93+56  57p4-33

TRR ACSEMRLY , RAY.. MO, o SHAG ALNG 4448 ADHT 425 4TG4=84 51z pagp

TnbR - SHUTTFR ASSEMPALY,RAY w0, 10 SHep ALOG 1745 A148 1“ 11 ATE g=55 5Tpd4-4
7069 SHUTTFR ASSFMRLY,AAY w0, 41 ShHeq ALNG 1719 4182 ATEZ =55 LTqz~4

——Falp--SHUTTRR ACSEMRLY,RAY u0, 40 SHen  agpb

1¢16——A222-ﬁ3_pé——41h4 54 SYzq~a

7495 48¥Ig RANIAILQR. (CFNTER)

—419p=85  ST4z-35

2071 ZHUTTFR A<SEMPLY.AAY MO, 43 SHy3 4LNG 1716 Adyg (R 3B 4THE-S: STpd=3
Ta72 :HUITFR ASSEMRLY,RAY MO. 44 SHe4 ALNG . 1/46 A374 (4 48 4T8B-55 57923
ASSEMRL Y, DAY nO +5 5H.5 AL NG t4y b hATE  ¢o KT - 4TYaens £Tsp=3
7p74  SHUTTER ASSEMPRLY,RAY KD, 46 SHyb ALDG 4746 A5y g2 A4 4T1Y9p+3y 5Tp4¢-2
7p75 3HUTTER ASSEMRLY,RAY MO, 17 SHy 7 TALOG. g1s96 ASE6 15 75 4194-5% 57422
P —SHYTTRR_ASSFHRLY , RAY MO, SHe 8 ALGG 1t b—daqd R ogg Alny=35  B5Ysu=p
7pnfg /M CONV . wOD, Dy THER. 7FMER 7NUOyTH 410G 1746 A1B1 1 2q 4THZ-35 5Tga-ap
TpAy  T/M NNV, MOD,,0p THEP, 7PNER INYQaTH ALNG 1716  A221 p 26 4T1F4-59 5¥1z-2q
nq.'ﬂs !Hrﬁf 7FMBR ANuQ TN AL 1:iA A3ﬁn 45 3d— 4T g-7- L;26-§”
7p83 T/M ONNV, MOD,_,04 SHITTFR ZENER INvQ 5K ALDGE 1/46  A3T73 18 47 LATrBess  5Tp4e6
7084 T/M CONY, MGD,.,0 SHyTTER ZENER INVUDSH ALDG 1746  A437 4 57 4TYg-3p 579z=6
'———*f———Jﬂaﬁ——44ﬁ—Gﬂ“uq—ﬂng71cswsﬂﬂ4lsﬂ—zENER——-———JNVQSSH———A&”SAJﬁiltﬁ—"{5ﬂﬁwﬁf1—6§——4+&2431-—~b;?0h&—‘“ﬁ
Ta%g 3SM MOURT THPS MM ALNG 1/9% A4d43 1R 57 A4T9%g=7n 5T1z-1R
7091 INDEPFNUOAMT ATTITUDE SENGOR MTG, THIASM ALNG 1746 A444 4 58 4T9;-79 €14z-34
IpQn QY _RADIATOR IHE 445 o . BH 4T0a-HH LA LTPR ¥
?ﬂ93 IV CAMERA SUPPORT HRAM(CENTER) THREVRD ALNG 1716 Ad446 R 5B &1%g~35 5T2n-32
7094  J48VTR RADIATOP (RNATH THWBRRFE ALNG 1746 K447 in 58 419p-57 5T g4=32

7096  4BVTR HEAT STRAP THYBRHS ALNG 1714 AB5gS 15 66 4192=47 571211
7n97 4R ELFCTRNNICe MOIIMT nYFR BAY NO. 1 THpiwRE ALNG 1716 A%g6 18 66 A4T93-40 5T2n-1p
1a98. .. 4B FLECTRONICS MOUNT AVER +BuRE ALNG 17468557 4 £7  4¥99ejk Llpd=g8
7099 4RVTR 1, INFOARD AF SEPARATOR 3 THa3WEP  ALNG 3736 K538 2 67 4192-79  57q4- 30
7190 4BVYIR {, INEOS3D PF SFPARATOR 17 THy?WBR  ALNG 1746 "ASp¥ R 67 4TV2-5h 5T12=3¢
pl— ABNTR_ 4. CELTER THC4WRR ALDG q!iﬁ__gjiﬁ_k4ﬁmﬁ7 41%9=3% Di24=3p
7102 dRVIR 2. [NB0AA0 NF RAY 4 THa4WBR ALNG 1719 A5¢q1 17 4755~57 5Tpd-2R
71p3 4RVIR 2 REAM 1NBOARD nF RAY 15 TH4DWARR ALNG 1/4% A568 15 ?5 4154=p5 5T4z=-28
Typ4 JBVIR o, AFAM CENTER JHC ZWBR ALDG  +/46 4569 48 75 419 4=go 81zg-22 _—
7105 VATR.REAM IMBNARD OF SEPAPATOR NO.6 TH,6KNRR ALOG 1/16 AS57p g 76 4794-49 57415
7195 NRTR REAM INBNARD OF SEPARATOR NO.g4- THy4NRR  ALNG 1716 AS77 g 76 4794-7¢ 140215
1397 NATP PEAM CENTER _ THEHNER ALnG 4746 AS79 [P 7Hh 4134-79 5156715 ——
7198 4S5 MOUNT NEAD SEPARATOR NO. TH{4MSS ALOG 1746 K573 15 76 4794-58  6Tn4-43
7109 3IEAR RULKWEAD NAS -Y THRySTER TH=Y0AS ALOG 1746 574 42 76 4T94-35 6T45-43
2149 M55 MOUNT WEAe CENTEQ (OF WBYTA BEAM THOWMSS ALOG t1L36 A58 15 76 4T94=57 £¥35~43 S
7141 3EAR BULXHEAD GAS X THRUSTER TH XOAS  ALNE  1/46 45,43 1p 66 4792756  57g4-7,

NOTE

SEE ELFCTRICA| INYERFACE S/§
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NO47J222902AY REV B FATS ELFCTRICAL SYSTEMS SCHEMATIC/TELEMETRY MATRIX

06719774 PAGE 14
@ F JNC TLW FUNCTION ACRONYM  SIGNL SAMP  GATE COLUMN  VIP ¥E 18T
ﬁ ND. TYPE SEC ADDR  /ROW CONN CCAN CCNK
SOMMAMD CLOCK NO,RDOD .
9001 SRIMARY w CHAMNEL INpuT (DATA) FRI w IN ALNG 1796 A116 g2 11 4T8,=77 2C13-37 5730-n1
8ag2 ZRIMARY x CHAMNEL INpuT ¢(=TROBE) PRI ¥ IN ALDG  1/946 Ay48g P 29 478277  0Cy3-36 S71p-p2
VI Y1 ALnG -nl A 1114 1.8 4y ATRG—GA ?Pie-un >y &
8npd  REDUNDANT X CuwdNNFL tMPUY (STROBES RED ¥ IN ALODG 1116 A178B qq 2q 4T8z=qgh PC43-23 S71c-p4
o0 3305 2RIMAPY poWFR SUPPLY TEMPFRATURE PPS TEMP ALNG  1/16 A247 18 29 A4TB4*56  pCy3-3p 571p-p5
"ﬁ-g—-—--—vﬁML&EDMN%A&LEMILSL&P+¥_MERAMRE_“H&LMG— _111‘6_4945"4%{;9__11&4;3;,__9::13:.99__511@ .
o O 8gg7? dRIMaPY 0SCILIATOR TewPERATURE . POSC Tep  ALOG 1/1% A3gB 17 4TRe=77 201333 §71qp-na?
Eg Buga JEDUNNANT DSCTILLATOR TEMPFRATURE RORC TwP ALNG 1716 A3nb. . & 33‘ 4THem (o pLq3-32 &71q0- n5
i 3 POSE OIY ALOG s /4b 2372 35 a7 418A=22 pLad=34 GC4annl
= gi 9g1n EDUNDANT OSCILLATOR nUTPUT © ROSC 00T ALNG 1746 a37p 10 47 4T188-gh 2C12=2R S574p=4g
fw) 8pg1  tnp MHZ MASTER CLNCK ' 10nKHZ ALNG 17456 4371 47 4T88=8, 2C42-48% 573p-41
G ———8n12—tnku2 o2 "nG——fffAﬁﬂwi435——ﬂ‘F§5——‘lgﬁtaﬂ"—4fC1l‘ngb—571**12 —
= o 8013 2.5 KHZ 2e5KHZ ALDG 1116 A4%8 15 &5 419z7-pgb 2€13-34 %715~
F‘Eg %514 d4pp H7 PW A/Pu B 4gnH7 AB  ALNG 17456 AS564 2 75 &i94-77 2C41-22 57;0-,4
E______,g_ﬂ_tg__.lgunny 4—NDe . PEY A4y ALODG. ql‘.f\ L4 ZE $E—5-5 ATQG-A'J') 2!‘33-64 L3 P _,5
171 8n1k IEDUNDANT  4ynC - REN 4v  ALOG  1/16 A434 17 56, .4T9p=g6  2C13-11 571p~46
8gy7 2RIMAPY A,p vDC . PRT &V AL0G 1716 4499 1B 85 4T192-Ry 2C12=1p 5710~ 17
— 84 EDUNDANT By VOC REN 5"——~MJﬂLm—iJ15——#431—m+pwﬁ5-5Igelﬁh—-—f01ﬂfn5——511ﬁ-1
8gg9 OIRIMAPY -6,pVnC PRI -6V ALNG 1746 A565 75 A4T94=32 2C13~15 S571p=1%
Sp2p  3IEDUNRANY =6,4VDC REN -6V  ALNG (/46 a563 gq 75 4T94-Bp  2Cq13epF H71r-99
3525‘_ A0IMARY 23 UN PRY =33V ALNEG 1115 514“5 414 41Hn—Pn aC13=p4 RZtp-91
822 IFDUNNANT =23w0)C REN <23V ALNG 1715 w246 15 729 4184 55 7C13-g2 571g=-72
8323  IRIMAPY .—o9vDr PRI =25V ALNG 1710 A179 » 2p A4T82-8g 2C13-13 5741g-93
—_— > DUNDANT ws@udl REDN_apPy ALDG s iab A357 lﬂ‘38__31£6—Bﬂ———p;+3261ﬁ7571ﬁ-9‘
. 2% 3RIMARY PNWER SUPPLY nN/sOFF - PPUR SUP DIR A /96 7BkK2 15 s 4T(8-76 2C141-17 S71g-%%
Bn26 AFDUMDANT POWER S0PP)y ONsOFF RPVR St'P DIG R 1/1% 183% (2 gp 4148-41 2€11733 S71p- pa
_ﬂaz'} aNWFE SlpplY SFIERY nﬂl'AﬂFn PUe &) l:‘l’ nlec g 111!\ o 4]'.19—1-. ?f:ii-ik l:-r..: pl
8p2R  BRIMARY COMSTNAR OM/OFF = PCAMSTCR DIG B 1716 4B4S ¢4 p1 ATg6-42  2011-19 S71ne2f
829 3IFDUNTIANT COMSTOR ONycFF ROCNMSTOR DIG B 3796 48B4y (& pg 4Tp2=6b 2011-36 3571g-»9
———— 893 MATRIX _NECODFER PRIMARY/ZERUNDANT MIx. DCRR DIG B 1/46 41p4=£8  2C11=g8 574 3~15
BpJt MATRIY LRIVFR A PRIMARY/RFDUNDANT wTy DR A TIG 8 17946 1652 o4 p2 4Tp6=2p 2C11-97 S7in-X1
83537 MATRIY DRIVER 3 PRIMARY/RFDUNDANTY MTY DR 8 DIG B 1/96 4B49 12 1 4Tp2-38 2C11-24 571y-12
Sy33 TREQUENCY GENM, PRIvARY/PERUNDAN a - % - r
8334 3FLECT 0SCILLATOR PRIwARy,/REDUNDANT 0SC SLCT DIG 8 1716 B48 14 g1 4752-43 7€11-34 571g-34
8735 SERIAL DATA TRANSFER YES,NQ SER DATA DIG R 4/96 o854 pf g2 4VpB~-43 2€11-35 &57yg-15
36 3ERIA| DATA Fpd0R yEGs/NO DATA ERR D15 4T phehD  oC41%48 . SZ4igm1s
8037 | HZ (A} YES/mD tH7 (A) DIt 3 1746 4B59 g g3 4T7pa=8y 2C12-19 S571g=x?
85738 | HZ (B)Y YES/WO 1H7 (B) nic 8 yr96 3IE51 1R g1 4Tpd4-24 2013797 S71g-30
381 \ . 2] - 11-')1{ ET:G-‘IQ
Sp4pn IEDUN. Y CHAN, INPUT(FNARILE) YES/NO REn v IN DIG B 5/q 9R32 14 gg 4Tp2-50 2C1‘-21 571p=47
83041 SOMMAND EXECUTE CNUNTFR AIT 3 CHh Ex ¢ DIG B 1/4 4833 16 p2 4Ta2-4y 2C0491-32 S71p=-4t




NR474222902AY REV B FRTS ELgCTRICAL SYSTEMS SCHEMATIC/TELEMETRY MaTRIX

ptr49774 FAGE 15
FJNG TLM FUNCTION . ACRONYM SIGNL SAMP @GATE CrLUMN VIP €s¢ INT
ND. " TYPE SEC ADDR /FRpwm CUNN CChh COnm
8péP ZOMMANMD EYECUTE COUNTFR BitT 2 CMD EX 2 DIG B8 1/q 2833 16 g2 4Tgz-p» #C11-26 571p-42
8p43  INMMAND EXECUTE CAINTFR AIT 4 CHMN Ex 4 DIG 8 174 B33 1€ g2 4Tgs-8t  ,r11~27 571p-43
8paq. JOMMAND EYECUTE COUNTER RIT B CMD _EX 8 _nJGAﬂvu41&mug4ﬁ33__1£ggp__1Tﬂz:52___f£11 =13 EYyg=ad
oo 8545 IOMMAND EXECUTE COUNTFR RIT 16 CMD Exg6 DIG B g/4 5833 16 pz ATgpep# #C11-14 S571q-45
Sy 3046  ZOMMAMD EYECUTE COUNTFR ATT 32 CMn Ex32 TI6 B 1/y 6833 16 g2 4Tp-47  40y1-29 571n-46
*tr5§__*3ﬂ‘7 IRTMARY COMSTINR FY(l wES 10 PCOMSIRE  NIG A 174 $H34 42 a2 4Tj4-8y “lygoy  Brenng?
gg Ea Sp4R IEDUNNARNT COMSTOR Flj| YFS/NO RCAMSTFF DIG 8 174 1837 16 g4 4Tpb=41 2C11 27 5719 -af
8049 IRIMAPY COMSTPR ACTIVATE vES/NO PCNMSTPA DIG R 1/4 0837 16 04, 4Tp6-3%  2C41-1n S71n-49
& Sp—3IEDUNDANT _COMSTIOR | ACTIVATE YES/NG . RCCHSIEA.. DIG R 1/ nB34 12 53 4lgb-82  Cyg= 23—--5749~%g _
o Sp%1 PRIMARPY OMSTnd VFRIFY YEQ/NO PCAMSTREY DIG B /4 1P35 16 g3 4Tgd4=41  2C11-2F 57qqesq
-t = 8g52 IFDUNNANT COMRTOR VERIFY YES/ZND RCNMSTRV  DIG B8 {/4 2834 17 p2 4Tpe-ap 2C11=11 574n=R2
 LOMDEC  INagYNL YRS /MO _PCD synC  Nif R 1Lq 4838 37 o3 a¥oh-p, wLit=gy . BFepacy
= £ 8954 EDUNPANT COMPEC tN-QYNC YES/NO RCD SYMC DIR B 1/4 ?H3%  1¢ g3 4Tpa-gx 2C41-03 S71p-K4
8955 3RIMARY CoMCEr DATA FRADR YES/NO PCR ERR  DI6 B 5/y 4832 14 gy 4Ty2-B4  Ci1-20 5710-%5
MDANY COMNEC naTa ERpaR YES/NO RCN ERR HTG_B_ﬁ5J1___3833__44 —g8—41l92=p2 . 2043737 . BPip-KE —
NOTE SEE ELErR, INTERFACE '§/5
FOMMAND [NTEGRATOR Uyt? -
B1p1 =12V MONTTOR 2 Clud-qpvy  ALOG  4/46 K244 1p 29 A4T64-27 2Caf-q5 -
S3af— aipl MONTYOH R LlyBaypy AL OG 124 Adgd. o B3 479547 A L PEPA
39p3 =5V MONITNR A CluA-Sy ALOG 1/16 A562 18 74 4T9g-pe zr4e 0‘
81p4 <5V MANITAR B CluBa=Sy ALNG 1716 A4AR7 R By A4T93-47 2C5a-gk
-84 95 TFHPFRATORE_A ol TN | I_m_JLDE___*Ltﬁ_~43ﬂ5__ﬁp_35_uﬁlcb_oh_m_QCAE-QJ
8106 TEMPERATIIRE B Ciir g v ALNG 1716 AS88 15 78 4T79&~76 2C%p-¢7
Bip?7 CHANNEL A ON/OFF CHANNL A DIG B 1/986 4Rag gf gg $Tpp-37 +CaBwpy
_________3}ﬂ hnd NLOFFE CHAKNL & DS 8 i’;ﬁ 3454 122 4193-35 ’rqq-nq
8169 20MMAND INPUT & CLK,ClU CHD IN A DIG B 57y 2832 14 gg A4Tg2-B2 SC4B=q2
8118 ZOMMAMD INPUT § CLK,CQU CHn Ik B BIG B 174 3B35 16 g3 AT 466 2CSp=g?
EN_ENARIE A YES NN MSE A FN DIG R 14q 3836 37 a3— 4T pbrgp9 AFVEPE
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APPENDIX D
STRIP CHART PAYLOAD SIGNATURES

Figure D-1 is a strip chart (General Status 2) showing characteristic signatures of payload
equipment. This record is made from a Narrowband tape recorder playback showing 22
frames of Wide Band Video tape recording, RBV, MSS, WBVTR-1 and WBVTR-2 were
operating during this time period. The Wide Band Down Links were off., Increasing time

is from right to left. The 17 pens are alternately analog and digital, The parameter values

drawn by each pen are described below.

Pen #1 shows Greenwich Mean Time at the time of recording, as measured by the recording

ground station. For example, the last time code, (left hand side) reads (binary):
01 0010 010 1001 000 0000 which converts to 12:29 digital,

Pen #2 shows spacecraft regulated bus current. The MSS is supplied from this bus. The
first step-up (reading right to left) is the time of MSS turn-on. It reads 1.28 TMV (4.57
amps) before turn-on and 1.76 TMV (6,19 amps) after turn-on, the delta 1.62 amps being the

MSS current demand.

Pen #3 shows two digital functions, the short duration function being MSS System ON, and the
long duration function being Hi Voltage ON. (The elevated region is ON, ) The non-coincidence

in time between this Pen and Pen #2 is due to the sequential sampling format.

Pen #4 again shows duplexed functions, both relating to the Wide Band Power Amplifier No. 1.
The bottom horizontal lines (reading zero, showing the WBPA was OFF) show the voltage of
the +15 V A supply; and the top horizontal lines (reading 2,0 TMV equal to 17, OOC) show the

temperature of the collector,



Pen #5 shows the dupleked functions of RBV 24 Volts ON and RBV Shutter Power ON.

Pen #6 is similar to Pen #4 except it shows the parameters for WBPA No. 2 which is

normally associated with the MSS,
Pen #7 shows duplexed function for RBV Magnetic Compensator ON and CCC Power ON.,

Pen #8 shows the duplexed functions of Wideband Video Tape Recorder footages, the

top horizontal lines associated with WBVTR-1 and the bottom lines with WBVTR-2. At
the beginning of the RECORD session, the footage read 2,23 TMV (equal to 10. 03 Min) for
WBVTR-1 and 2.77 TMV (equal to 16, 63 Min) for WBVTR-2. At the end, the correspond-
ing footages are 20, 43 min for WBVTR-1, and 25,79 min. for WBVTR-2.

Pen #9 shows whether WBVTR-~1 is in Rewind. It reads zero {depressed) showing that
WBVTR-1 is not in the Rewind mode.

Pen #10 shows WBVTR~1 input current. At Record Command, the current rose to 3. 95
TMV (equal to 3,59 amps) after a brief saturation transient in excess of 8. 18 amps. This

transient is a characteristic signature of WBVTR turn-ON.

Pen #11 is duplexed to show Record and Playback modes. Because of the fast run time of
the strip recorder, the brief interval between sampling and the mode displayed, the line

blurred, making reading impossible.

Pen #12 duplexes the reflected power in the antenna systems of WBPA 1 and 2. Because

both these systems were OFF, the readings are zero,

Pen #13 shows whether WBVTR-2 was in Standby or Rewind mode. It can be seen the

top horizontal segment went to zero at start of record, terminating the Standby mode,



Pen #14 shows the Pﬁyload Regulated bus current, with its easily recognizable characteris-
tic signature of RBV and WBVTR activity. After turn-on and warm-up, the WBVTR's can
be seen suddenly increasing the current drain and producing characteristic WBVTR turn-on
transient, WBVTR-2 first followed immediately by WBVTR-1. 22 RBV camera exposures
and readouts can be seen. During this interval, it can be seen from Pen #8, that the scenes
are being recorded on the moving tape, Turn-OFF is seen to be simultaneous for RBV,

MSS and both video tape recorders,

Pen #15 shows whether WBVTR-2 is in Record or Playback mode. Again the fast speed of

the strip chart and the proximity of sampling times obscures the message.

Pen #16 is identical to Pen #10 showing Recorder Input Current except that it relates to

WBVTR-2. It can be seen that Recorder 2 comes on before Recorder 1.

Pen #17 shows GMT as measured in the Spacecraft at the time of data sampling.
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MSS PHOTOGRAPHS

Representative imagery from the MSS is shown in the following figures. Spectral bands are
given in Table E-1.

Table E-1., MSS Imagery

Wavelength .

Figure Band (Microns) System
E-1 1 (0.5 - 0.6) : MSS
E-2 2 (0.6 - 0.7) MSS
E-3 3 (0.7 - 0.8) MSS
E-4 4 (0.8 ~-1,1) MSS
E-5 4, 5and 7 (*B&W Composite) MSS

*B&W Composites of MSS use three bands -4, 5and 7; or 4, 6 and 7.
Note: Bend Imagery is annotated MSS 4, 5, 6, 7, and 457 (composite).

All photographs sow the same ground scene, 185 x 185 square kilometers in area. The

scene covers a segment of the California coast from Monterey (bottom center) to Napa (top
edge near left)., The Colden Gate just above San Francisco is at upper left, Stockton is located
just under circular break in clouds (right of center, just below top). Clouds cover the San
Joaquin Valley. Sacramento is 30 miles to north of pictui:e center. Pacific Ocean is at lower
left. San Pablo Bay and San Francisco Bay are clearly visible near San Francisco, and at
lower right San Luis Reservoir is seen, Water pollution is seen in San Francisco Bay, intense
near Oakland International Airport and stretching across the Bay to near San Francisco

International Airport.
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*CLASS, LTR, BPERATION PROGRAM SEQUENCE NO. - REV. LTR.
- GENERAL @D ELECTRIC [ ] [
SPACE DWISION PIR NO. U — 1N23 — ERTS — 130
PHILADELPHIA
PROGRAM INFORMATION REQUEST / RELEASE USE *'C"* FOR CLASSIFIED AND ''U'* FOR UNCLASSIFIED
FROM T0
K.S. Rizk T.W, Winchester
DATE SENT DATE INFOQ. REQUIRED FROJECT AND REQ. NO, REFERENCE DIR. NO.

12 February 1975
SUBJECT

DCS Operations Iin LANDSAT-2
4

INFORMATION REQUESTED/RELEASED
INTRODUCTION -

The Data Collection Subsystem (DCS) was turned off in LANDSAT-1 after orbit 12650
on January 19, 1975, and has remained off ever since, In LANDSAT-2 the DCS was turned - .
on in orbit 5 on January 22, 1975, and has remained on since. This study is to compare & :
the effectiveness of the system before and after the changeover. oo

SUMMARY

The effectiveness of the Data Collection System is at least as good with LANDSAT-2
as with LANDSAT-1. ’

DISCUSSION

Using a data span from a month before the launch of LANDSAT-2 to the present, it
is possible to plot the continuity and trend of DCS messages received in 0CC. With
this data it is possible to compare the effectiveness of the DCS in LANDSAT-1 with that
in LANDSAT-2.

Figure 1 shows the number of DCS messages received daily at 0CC, and the number
of active platforms each day.

Despite a substantial decrease in the number of active platforms since LANDSAT-2
assumed DCS operations, the total number of messages received has remained substantially
the same. The sinusoidal effect of orbital drift on the earth's surface during the
18-day cycle is apparent in Figure 1 for both LANDSAT-1 and LANDSAT-2.

In order to provide a more equitable comparison, a plot was made in Figure 2 of
the messages per day per platform. From this it can be seen that the Data Collection
System using LANDSAT-2 i{s at least as effective as that using LANDSAT-1,

The data in Figures 1 and 2 permit an examination of l-station versus 2-station
operation. In the first 3 days, the Greenbelt DCS ground station equipment was inoperative.
leaving only the Goldstone station to receive messages. In that period about 610 messages
were received daily, about 6.5 messages per day per platform. At a time 18 days later,
when the orbital ground traces on the earth were the same, both stations were operating.

The daily message count was then about 930, about 9 messages per day per platform,

From Figure 2, the average number of messages received per day per platform is about
10 for LANDSAT-1 and about 11 for LANDSAT-2,

K. 4ok

K.S5, Rizk, Systbms Engineer
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SPACECRAFT ORBIT REFERENCE TABLES

FROM JANUARY 1975 THROUGH DECEMBER 1975
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