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INTRODUCTION

This is the fourth in a series of documents issued pericdically to present flight performance

analysis of the ERTS~1 Spacecraft. Previously issued documents are:

Doe. ID ‘ Title Date

728D4255 ERTS-1 Launch and Flight Activation 18 October 1972
Evaluation Report

795D4262 ERTS-1 Flight Evaluation Report 28 November 1972
23 July to 23 October 1972

728D4224 ERTS-1 Flight Evaluation Report 27 February 1973
23 October to 23 January 1973 :

This report contains analyses of performance for the third three months of operation, i.e.,

Orbit 2600 to 3810,

Documents, reports and listings related to this report are contained in the following

Appendixes:
Appendix - Contents

A - Evaluation Related Documents Issued During this Reporting Period
B - A List of all Anomé,lies Observgd Since Launch
C - ERTS-1 DCS Platform Lists
D - ERTS-1 Flight Hardware Operating Time Summary of Prelaunch Teéting
E - ERTS-1 Attitude and Rate Histograms
F - ERTS-1 Ground Trace Repeat Cycle Prediction Table (Contains Spacecraft

Orbit/Day Relationship) .

Future ERTS-1 reports are scheduled on a quarterly basis.

vii/viii
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SE CTION 1
SUMMARY - ORBITS 2600 - 3810

The ERTS-1 spacecraft was launched from the Western Test Range on 23 July 1972 at
18:06:06, 508Z, The launch and orbital injection phase of the space flight were nominal

and deployment of the spacecraft followed predictions. Orbital operations of the spacecraft
and paﬁload subsystems were satisfactory through Orbit 147 after which a power transient
disabled one of the Wideband Video Tape Recorders. Operations resumed until Orbit 196‘
when the Return Beam Vidicon failed to respond when commanded off. The RBV was com-
manded off via alternate commands and since that time ERTS-1 has performed its missibn,
with the Multispectral Scanner and the remaihing Wideband Video Tape Recorder providing
image data. In Orbit 3463 abnormally high minor frame sync error counts were seen on
the WBVTR-1 data, but operations continue on restricted sections of the tape and the error’

counts have greatly diminished.
ORBITAL PARAMETERS

The launch and injection of ERTS-1 required some correction at Orbit 44 and 59 to achieve
the desired 18-day repeat cycle, During Orbit 938 it was necessary to execute a 12, 8
second burn and in Orbit 2416 a 20.4 second burn of the -X thruster to maintain the ground

trace in the desired 18~day repeat pattern of = 10 miles,

POWER SUBSYSTEM

The power subsystem performed well throughout this re port' period. Solar array current
has been slightly higher than prediction. Data from this period shows the array degradation
to be slightly lower than projected. The power subsystem will meet ERTS-1 power require-
ments through fall of 1974, Battery temperature spread decreased as expected and per-

formance of each battery remained good.

ATTITUDE CONTROL SUBSYSTEM
From the initial acquisition, the ACS performance has been excellent. All functions are
active and well within specifications. Perturbations due to sun glint in the IR horizon scan-

ners are not disruptive enough to necessitate single scanner mode. The magnetic moment
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compensating assembly corrected the + Roll gating to permit flywheel unloading during dark-
ness when payloads are disabled., Gating frequency decreased during this period and only
13 percent of the impulse available at launch has been used, The ACS responded well to

orhit adjust maneuvers.

COMMAND/CLOCK SUBSYSTEM

All stored commands have executed and all real time commands except the expected one

in approximately 10, 000 associated with the logic race in the design. No serious problems
have resulted from these few commands failing to execute, A minor anomaly has occurred
in loading COMSTOR B; cell 12 which on twenty-three occasions verified with a delta of 256
seconds change to the desired execute time, Each time, a second try verified correctly. No

explanation les yet been found for this condition.

TELEMETRY SUBSYSTEM

The telemetry subsystem has consistently performed in an excellent manner, Memory
Section 0, 0 has been in use since launch and no alternates have been required., All drop-

outs have been associated with known link or ground problems.

ORBIT ADJUST SUBSYSTEM

The orbit adjustment subsystem has been fired five times, all from the -X thruster, The
four second burn gave 60 percent of computed thrust but longer bhurns gave very near com-

puted thrust, Three firings were for initial correction, two for orbit maintenance.

MAGNETIC MOMENT COMPENSATING ASSEMBLY

The Magnetic Moment Compensating Assembly has heen operated six times and performance
has been reasonably close to nominal , The hysteresis loop associated with the MMCA re-
quires trial and error after the first charge and dump. The attained performance of the

unit is considered excellent. It has held the Pole-Cm values commanded in earlier orbits.
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UNIFIED 'S* BAND/PRE~-MODULATOR PROCESSOR

The Unified 'S' Band Receiver, Transmitter, and Premodulation Processor have continued
to operate satisfactorily, even though the power output of the 'A' transmitter has dropped to
0.29 watts from its launch value of 1.6 watts, the system still exceeds the liﬂk margin re-
quirements. No adverse effects have been observed.on its performance of telemetry report-

ing, ranging and relay of DCS messages.

ELECTRICAL INTERFACE SUBSYSTEM

The Auxiliary Processing Unit (APU), Interface Switching Module (ISM) and Power Switching
Mcedule (PSM) performed normally in this report period. The RBV switching relay (within
the PSM) failed on Orbit 196 and has not been in use,

THERMAL CONTROL SUBSYSTEM

The thermal subsystem performed normally throughout this report period. Temperatures

decreased slightly due to decreasing sun intensity but had no noticeahble effect on operation.

NARROW BAND TAPE RECORDERS

The Narrow Band Tape Recorder Subsystem has continued to operate saitisfactorily. Each
recorder in turn has operated through its modes of record, standby, playback and off for
a total ON time of 3342 hours,

WIDE BAND TELEMETRY SUBSYSTEM

The Wide Band Telemetry Subsystem has continued to operate satisfactorily. Wide Band
Power Amplifier No. 2 has heen the primary instrument used to transmit MSS to ground
stations. AGC readings with the spacecraft overhead customarily reads about -76 dBm; at

2600 kilometers slant range the AGC readings are about -82 dBm,

ATTITUDE MEASUREMENT SENSOR
The AMS continues o function in all respects., Derived values are being used in image
processing and effort is continuing to improve correlation relationship between spacecrait

attitude, the ACS and the AMS, 1o3



WIDE BAND VIDEO TAPE RECORDERS
Wide Band Video Té,pe Recorder No. 1 operated satisfactorily for 552 hours and 53 minutes
head contact time (including 126 hours of pre-launch testing) until Orbit 3463 when high MFSE
counts were noted. Since then, the recorder has heen operated on selected short portions of
the tape with satisfactorily reduced MFSE counts. Wide Band Videc Tape Recorder No. 2
failed in Orhit 148. MSS video reproduction, MSS Bit Error Rate, search track, control

track and spacecraft time are all nominal.

RETURN BEAM VIDICON

The Return Beam Vidicon Subsystem has heen idle since Orbit 196, when its input power
supply switching system malfunctioned. The RBV had operated satisfactorily up to that
point, photographing 1690 scenes of good guality, The failure was not in the RBV itself, nor
was the RBV affected by the failure.

MULTISPECTRAL SCANNER SUBSYSTEM

The Multispectral Scanner Subsystem (MSS) has operated satisfactorily, Since launch, the
MSS has covered an area ten times the total landamass of the earth. The steady decrease of
the cal wedge level in Bands 1 and 2 experienced through the first 1200 Orbits, has leveled
off,

DATA COLLECTION SYSTEM

The Data Collection Subsystem (DCS) continued to operate satisfactorily, The DCS8 experienced
several external interference for 15 days, but returned to normal operations after each in-
cident. The interfering source was located in Texas, Received messages have increased

about 50% from the period of the prior report, Only receiver No. 1 has operated to date.
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PAYLOAD OPERATION SUMMARY

Launch through Orbit 381¢ (1)

Orbital On-Time Operational
Subsyatem HH:MM:S8 Summary
RBV © 13:59:09 Total scenes photographed 1690
Average scenes per day 139
Total area photographed (square 6
pautical miles) ; 14. Tx10
ON-OFF cycles 21
% Real Time scenes 57
% Recorded scenes 43
MSS 530:26:01 Total scenes photographed 52,356
Average scenes per day 195
Total area photographed (sguare 6
nautical miles) 456x10
ON-OFF cycles 4260
% Real Time scenes 48
% Becorded scenes 52
DCS 6549:03:25 Messages received at OCC 243, 889
Non perfect messages 25, 562
Ground platforms identified 218
Max, Ground platforms active/
orbit 95
Users 30
Average messages per orbit 121
- WBVTR-1 547:34:56 % Reacord Mode 36
% Playback Mode 43
% Rewind Mode 20
% Standby Mode 1
Minor Frame Syne, Error Count:
Realtime . 0
Playback (to Orbit 3463)@) 3 <10
Time Video Head - In-Contact( ) 429:35:22
Cycles of Head - In-Contact 4324
WEBVTR~2 9:26:33 % USAGE SAME AS WBVTR-1
FAILED IN ORBIT 148/9
WPA-1 31:55:09 % Real Time Mode 49
9, Playback Mode 51
Used in Orbits: 5 thru 196 and
1890 thru 2099
ON-OFF cycles 311
WPA-2 408:12:48 % Real Time Mode 53
% Playback Mode 417
Used in Orbits: 5 thru 1889 and
2100 thru 3810
ON-OFF cycles 3771

(1) Test time prior to launch contained in Appendix D, Flight Hardware Operating Time
Summary, ) .

(2} Subsequent to Orbit 3463, See Sectlon 13 for values.

(3) Total Head-In-Contact Time (including 126 hrs pre-launch) is 555:35:22.
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SECTION 2
ORBITAL PARAMETERS

The ERTS-1 launch and injection was satisfactory and required only a minor orbit adjust

‘to achieve nominal parameters. These adjustments were made in Orbits 38, 44 and 59,

After several repeat cycles, orbit maintenance burns were made in Orbit 938 and again in

Orbit 2416,

The orbital parameters are given in Table 2-1. Figure 2-1 shows the subsatellite plot and

Figure 2-2 shows the longitude error as a function of time and orbit maintenance burns,

Figure 2-3 is a summary of ERTS-1 orhital periods. Appendix F gives ground trace repeat

cyble predictions,

Table 2-1. Brouwer Mean Orbital Parameters

25 Oct 1972

Element 25 Jan 1973 25 April 1973
1)  Apogee KM 917. 3 922, 3 911, 056
2)  Perigee KM 898, 1 893.1 888, 763
@)  Inclination deg 99, 103 99, 090 97. 073
4) Semimajor Axis KM 7,285, 850 7,285, 865 7,285, 767
(5) Eccentricity - 0. 00132 0. 00200 0. 00073
(6)  Anomalistic Period min, 103, 152 103. 153 103,151
() Nodal Period min, 103, 268 103,268 103. 267
(8) Argument of Perigee deg 93.721 133.693 168. 857
(9) Right Ascension deg 1. 060 91, 805 181,411
{10) Mean Anomaly deg 86,484 52.797 1-1. 098
(11)  Daily % Overlap 14, 9 14.7 14. 9
(12) . 18 day repeat cycle error NM +1,25 +2.72 -10. 08
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Figure 2-1, Typicai Subsatellite Plot of the ERTS~1 Spacecrait
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Figure 2-2. Effects of Orbit Adjust on Ground Track
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SECTION 3
POWER SUBSYSTEM (PWR)

The solar array provided excess energy for the payload and spacecraft load throughout
.this report period. Compensation loads and auxiliary loads dissipated the excess power
above the battery pack and load requirements using ERTS-1 power management procedures.
Midday measured solar array current tracked slightly above the predicted value from the
previous quarter indicating that the radiation degradation was less than predicted. Solar
Array Degradation is revised (based on additional data from this report period) and is now
predicted to be -15. 3% at the end of one year. The power subsystem is predicted to meet
the ERTS-1 power requirements thx_'ough the fall of 1974 when reduced operation may be
required because of inadéquate solar array energy to supply the normal operational
load and to recharge the hatteries. A plot of measured and predicted solar Midday Solar
Current is shown in Figure 3-1. Figure 3-2 shows actual and predicted Solar Array Cur-
rent Degradation. Figure 3-3 shows Actual and Predicted Solar Paddle Sun Angles.

Figure 3-4 shows Seasonal Sun Intensity Variations.

Battery packs ranged from 8, 5 to 11, 5 percent Depth of Discharge (DOD) with an average
of 9, 8 percent over a 24-hour period of normal operation. Temperature spreads between
batteﬁes decréased from 6. 500 to 4. 'TOC during this repolrt period due to decreasing sun
intensity and payload operations. Charge and load sharing were satisfactory. During
recovery of normal operation after a station command problem, the hatteries discharged
to ~479 ampere-minutes or 22, 8 percent DOD in Orbit 3031, The battery voltages were
27.70 volts at a current of 1. 0 ampere at the end of the deep discharge, Prelaunch battery
tests performed on June 24, 1972 had battery voltages of 28,53 volts for 22. 8 percent DOD
at a current of 0. 9 amperes. Battery temperatures were similar (20-250(3) in both the
I:irelaunch test and Orbit 3031. A previously reported 22, 5 percent DOD in Orbit 1819 had
battery voltages of 27.53 volts at a current of 2, 0 amperes for the same battery tempera-
ture, From this data and data at lighter DOD, it is predicted that the battery packs will
give satisfactory operation to the end of 1974 for the present MSS and WBVTR operation.

Table 3-1 shows major power subsystem parameters for typical power management
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A orbits (complete spacecraft night followed by a complete spacecraft day), Battery voltages
and temperatures have been held to satisfactory operating limits by use of power manage-
ment within this report period. A typical orbit showing solar array and battery voltages,

currents, and temperatures are shown in Figures 3-5 and 3-6 for Orbit 3093.

The power system electronics performed well in this report period with all voltages stable,
Table 3-2 shows power subsystem telemetry (average over telemetry period recorded on
NBTR) for various orbits. Some parameters in Table 2-2 may be slightly different from
Table 3-1 because Table 3-1 uses a time span for power management (night followed by
day) different from the time span which is used in Table 3-2 which is the playback period
from the NBTR. The Shunt Limiter has not operated since Orhit 3 because the unregulated

voltage has been held below the cut-in voltage by power management,

3=2
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Table 3-1.

Major Power Subsystems Parameters

Orbit No,

28 1201 2600 4600 3400 2810
Patt 1 Max 32, 44 32.99 32,9 32,98 32.89 32,82
2 Chge 3z, 48 32.99 82.91 22,09 a2, 91 32,82
3 Volts 22, 49 32,88 32,91 33, 08 32.91 32.91
4 32, 48 32,90 32.91 33.08 32.99 32,91
5 3z, 48 32.08 32, 99 Cas.08 | sm0s 32,91
8 32,31 32,99 92, 01 32,98 32,99 32,91
) 32.22 32.99 32,91 32.99 az, 89 32,01
8 22,14 a2, 89 32.91 23,08 32,99 32,91
Avernge 32,28 93,00 38,02 33. 04 32.99 32. 80
Batt 1- End- 28, 81 28, 56 28.12 29,52 29,32 28.98
2 of= 28, 81 25.55 28,12 29.32 29,22 28,96
3 Night 28,21 28,55 28.04 29,32 29,723 28, 88
4 Volts 2B, 89 28, 55 28,12 29. 41 29.32 28.98
5 28,29 28.84 26,21 29, 41 29,41 28. 06
) 28. 81 28.55 28. 04 29,32 - 29,23 2E, 89
7 28, 88 28,55 28,12 28,52 z9. 32 25,98
8 28, B 28,55 28,12 29,32 20,23 26,98
Average 28, 84 28,56 £28.11 29,34 29, 30 28,97
Batt 1 Chge FE ] 13.29 13,00 13,20 14, 46 13,16
2 Share 12,93 12.95 13,00 12.30 18,17 13.63
3 %) 11,38 11,23 11.53 11,42 11.25 11. 80
4 12.39 12.29 12.13 12,27 12,24 12,96
5 12,32 12,30 12,41 12.39 12.17 11,93
6 12, 80 12.74 12,82 12.66 12. 62 12,21
7 12, 62 12.83 12. 88 12,56 12,89 12.44
8 12, 45 12,38 12,45 12.20 12.39 12.05
Batt 1 Load 12.m 12,68 12,61 12. €6 12,72 12,83
2 Share 12,90 13.71 13, 43 13.92 13.82 13.84
3 %) 11.43 12.09 12.11 12,34 12, 00 12.18
4 12,77 12.89 12.88 13.16 12, 88 12,94
5 12, 54 12,32 12,29 12,02 12.14 12.20
6 12.53 12.24 12,28 11,87 12. 04 11.93
7 12,80 12.33 12,27 12,36 12,39 12,585
8 12,32 11,74 12,12 11.67 .94 11.74
Batt 1 Temp 21,11 24.63 25.13 24,61 24, 44 24,36
2 n 18,74 21,37 22,3 21.93 20. 64 21.69
3 o) 18,77 20.368 20,72 20.04 18,73 20,31
4 21, 57 £3.41 23,23 23,00 22,93 22,49
5 21,02 24,57 26,77 26,29 25,17 2371
8 21,21 24.93 28,95 26, B1 25, 35 24.23
7 21, 41 25, 64 27.18 24, 82 25.81 24,73
8 21, 82 25, 61 26,58 28,18 25.79 24,89
Averege 20.81 23. B4 24,87 24.39 23,76 23,37
5/C Heg Bus.Pwr (W) 176, 8 168,0 182,3 157.9 156.9 170,5
Comp Load Part (W) 49,0 a8 14.8 34,8 34,8 34,8
(P/US/C Reg Bus}
P/L Reg Bus Pwr (W} 16.2 18.8 36,1 15,4 9.7 8.9
C/D Ratto 106 1.17 1.08 1,24 1.25 1.18
Total Charge (A-M) 309, 2 286, 8 253, 85 267,06 256. 29 269.05
Total Dischatge (A-M) 290, 9 253.8 327,08 215,68 204, 27 227.97
Solar Array (A-M) 1044 1083 1028 1001 . 979 952
8. A. Poak I (A) 15.8 15,36 15,10 14.92 14. 48 14.21
Bota Logle (DES) -3.33 -1.65 " 45,15 +5,30 +2, 50 ~0,90
Max R Pad Temp ("C) +85,0 +T1. +T1. 00 +71,00 +10, 00 +68, 00
Min R Pad Temp (C) -62,0 58,0 58, 00 -56.00 -58.00 -59.00
Mex L Pad Temp (C) +57.9 +65.0 +66. 00 +66. 00 463,12 +01.37
Min L Pad Temp ( C) -67.0 -84.0 -0, 00 59, 00 63, 00 54,00

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR
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Table 3-2,

Power Subsystem Analog Telemetry
(Average Value for Frames of Data Received in NBTR Playback)

Function Description Unit Orblit 28 Orbit 1291 Orbit 2600 Drbit 3000 Orbit 3400 Orbit 3810
£001 Bat 1 Diac Amp 6,84 0.98 1.23 0. 75 0,81 0.71
BO02 2 0.95 1.03 1. 29 0. B2 0,87 0.78
8003 k] 9, 84 0,91 517 o, 72 .78 0, 89
B804 4 0.93 0,98 1,22 0.78 0.81 .78
8005 5 0,92 0.93 1.19 0.7 07T 0,78
6006 L] 0.91 0,93 1.20 0. T¢ 275 &, 7%
6007 T 0,54 0,95 1.19 0.73 0,77 0,73
6008 ) B 0,91 0, 9¢ 1.18 0. 69 0.74 0.73
6011 Bat 1 Chg 0,58 0, 58 0.7t 0. 53 0.48 0. 57
8012 2 0. 57 0, 56 471 0. 53 0.48 0, 57
6013 3 0. 50 0, 4% 0.83 0. 46 0,42 Q. 48
6014 4 0. 64 0. 54 0. 66 9, 50 0. 48 0.§1
B01S ] 0.54 0. 54 0. 68 0.51 0, 45 0. 49
6016 6 0. 57 0. 55 0.0 0. 51 0. 47 0,51
6017 7 0,55 0. 56 0. 70 0. 50 0. 47 0.52
6018 B 0,55 0. 54 0, 68 D, 49 0. 48 0, 50
6021 Bat 1 Volt vDC 39, 87 31.28 30, T4 31,29 31. 49 31.19
6022 2 30. 87 31,28 30,74 31.30 31, 48 31.19
6023 3 30, 87 31.29 30.74 31,29 31, 49 31.18
6024 4 30,90 31.32 30,77 31.32 21.52 d1.22
6025 & 30,95 31,36 30. 82 a1, 37 31,57 a1. 28
6028 ) 30. 86 31.27 30,72 31.27 31. 48 31,18
5027 1 30,89 31, 30 30,76 31. 30 31,50 31,21
8028 8 30, BY 31, 30 30.75 31. 30 31. 51 3L.21
6031 Bat 1 Temp DGC 21.17 24, 81 25.19 24. 68 24.26 24,28
6032 2 18, 80 21, 38 22.44 21,43 20. 82 21,65
6033 3 1B8.76 20, 36 20, 80 20.17 19, 59 20,27
6034 4 4 21, 67 23. 4 23. 20 23.14 22.93 22.94
6035 5 21. 84 24 64 26, 86 28, T% 25.12 23,73
6036 B 21.24 24. 9% 246, 99 286, 58 25, 26 24. 17
6037 T 21, 43 25. 687 27.20 26, 60 25, 68 24, 65
£038 8 21, 8¢ 25. 66 26,75 28.20 25, 64 24, 87
6040 HT Pad Temp nGe 25.82 3¢. 33 27.98 25,80 32,32 28, 48
6041 RPad VN Voo 33, 46 33, 96 33.01 33,28 33, 88 38,77
6042 RPad VM vDC 33.29 33.59 32,43 31,952 33. 07 33. 34
5044 Lt Pad Temp DGC 14,14 19, 50 18, 56 16, 83 20. 44 i7.78
6045 LPadVF vDC 33, 62 34,26 33.71 34, 15 34,28 34, 88
6048 LPadVG vDC 33, 68 34.27 33,73 34, 20 343 34,00
6050 3/C Ur Bus V VDo 31,24 31, 69 3103 31,58 31,94 31, 54
B35l S/C Rg Bus V vDC 24, 54 24, 55 24, 54 24,54 24. 55 24,54
6052 Aux Reg AV VoG 23,41 23, 47 23.46 23,48 23, 48 23, 48
8053 Aux Reg BV vDC 2450 23.50 23, 50 23,50 23.50 23,50
6054 Solar [ Amp 14, 87 14,40 15. 97 13,41 13, 54 13,28
6055 5/C Rg Bus 1 Amp .11 B. B§ T. 45 §. 47 B. 41 6. 98
8056 S/C Rg Bus I Amp 7,11 8, 85 7. 46 6. 48 6,41 €, 96
6058 PC Mod T1 DGO 21, 82 22, 81 23.53 22,27 21,83 22,78
B05Y PC Mod T2 DGe 21, 68 22.74 23, 08 22,48 22,01 22,70
&070 P/L Rg Bua V Voo 24, 66 24, 68 2467 24. 67 24,68 24, 67
6071 P/L Ur Bus V VDo a1, 08 31, 54 30. 88 31,43 31,78 32,39
8072 P/L Bg Bus I Amp 0.57 0.79 1,47 0. 63 0. 40 0.36
6073 PAux AV VDo 23.51 23, 52 23. 53 23. 51 23,51 23, 50
6074 PAwx BY vDbC 23.51 23.52 23.53 23,51 23. 51 23, 50
8075 Pr Mod T1 DGC 21.50 23.15 24, 40 23.22 22.32 23.25
6076 Pr Mod T2 DGC 20,34 21, a7 22.31 21,51 20,83 21,25
807a Fuse Blow V vDC 24,56 - - 0. 00 6. 00 o, 00
8080 Shunt 1 1 Amp 0. 00 0. 00 0. 00 0. 00 0. 00 .00
6081 2 a, 00 0, 00 0. 00 0. 00 0,00 0, a0
6082 3 0.00 0. 00 o, 00 0, 00 Q.00 9. 00
8083 4 0. 00 0. 00 0, 00 0,00 0. 00 0, 00
5084 5 0,00 0. 00 0. 00 0, 00 0,00 4, 00
80385 L] o, 00 0. 00 0,00 0. 00 0. G0 0. 60
6086 7 0,00 0. 00 0. 00 .00 0,00 0,00
6087 8 0,00 0, 00 0.00 0, 00 0. 00 0,00
8100 P/LRg Bua I Amp 0.58 0.79 1. 47 0. 83 0.39 0.38

Total No. Major Frames FRM 764 390 425 604 424 3e4
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SECTION 4
ATTITUDE CONTROL SUBSYSTEM (ACS)

Performance of the Attitude Control Subsystem has been excellent throughout the launch and

orbital operatiofis.

Gating for the ACS has been as noted in Figure 4-1 and Table 4-1. The number of gates/orbit
has decreased significantly during this period. Both Pitch and Roll combined have diminished
from a peak of 1.4/orbit to a current value of 0.4/orbit. The long-term correlation with

seasons and heta angle still tracks with gating frequency.

All ACS components have operated in a satisfactory manner throughout this period. Minor
variations have been investigated but no specific problems found. The slight increase in
yaw, roll and pitch motor drive duty cycle occurred several times as noted in Figure 4-2.
These increased duty cycles returned to normal each time. Specific reasons for the in-

crease is still under investigation.

Table 4-2 gives typical ACS telemetry values.
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Table 4-1.

Impulse Usage ERTS-1

Orbits
Item Units 0/1 1300 2600 . 3800

Gas

Remaining (2) Lbs 12,02 11.63 11,00 10. 60

Usahble

Impulse (3) Lb-Sec 575.2 555.7 524,2 504, 2

Gates Cumulative

- Pitch - 0 0 0

+ Piteh -- 475 1431 2025

- Roll -= 375 1030 1440

+ Roll - 150 153 (1) 153

PV

W CRT
Where

W =  Weight of Freon-14 in lbs

P =  Tank pressure in lbs/ fl:3

V =  Tank volume in fl:3 (0. 272 for ERTS-1}

C = Compressibility factor for Freon-14

R =  Universal gas constant (17.55 for Freon-14)

T = Tank temperature degrees Rankine

1) 3 (+) roll gates during orbit adjust (Orbit 2416)

2) 0.516 lbs of Freon not usable due to manifold lock up pressure

(3) Freon-14 specific impulse = 50 Ib-sec/Ib




Table 4-2. ACS Temperature and Pressure Telemetry Summary

TSV Orbit
Function Units 20°¢

Plateau a1 3000 3400 3810
1084 RMP 1 Gyro Temperature DGC 78,0 14,5 24.07 23.78 23,50
1094 RMP 2 Gyro Temperature DGC 3.0 4.3 75. 08 75,08 76, o7
1222 SAD RT MTR HEING Temp pac 28, 0. 21,1 22,74 22,42 22.34
1242 SAD LT MTR HSING Temp DGC 27, ¢ 27.0 39, 11 31,50 0. 98
1223 SAD RT MTR WNDNG Temp DaGC 29.0 25,3 27,09 26.73 26.98
1243 SAD LT MTR WNDNG Temp | DGC 29,0 28.7 34,78 34.13 33,56
1228 SAD RT HEG Preasure PSI 7. 57 7.6 7.52 7.47 7.42
1248 SAD LT HS3G Preasure PSI 6.91 Yy 7.03 6. 98 6.93
1007 FWD Scanner MTR Temp DGC 17, 60 19,8 21.03 20,81 20.22
1016 Rear Scanner MTR Temp DGC 25,00 20.5 21, 14 20,70 20. 25
1003 FWD Scanner Pressure PSI 4, BO 4.6 4,40 4,40 4,22
1012 Rear Scanner Preasure P8I 5,160 7.8 8,05 7.88 7.90
1212 Gas Tank Pressure PSI 1810, 1988, 1798, 99 1773.41 | 1753.03
1210 Gas Tank Temperature DGC 20,0 22,6 25.71 25.20 24, 87
1213 Manifold Pressure P 57.53 58, 7 57.25 57.28 57.50
1211 Manifold Temperature DGC 24,0 21,9 25, 20 24, 54 24,18
1059 CLB Power Supply Card Temp DGC 36.0 37.1 42.12 41.64 41, 04
1260 THO1 EBP DGC 26,0 25,4 29, 63 29. 06 28.53
1081 RMP 1 MTR Volts vDC -30.13 Off off - Off off
1082 RMP 1 MTR Current Amps 0.11 Otf Off Off Off
1080 RMP 1 Supply Volts vDC -23, 88 Off off Off Off
1081 RMP 2 MTR Volts vDC -29, 68 -28.7 -29.63 -29.63 -20.63
1092 RMP 2 MTR Current Amps 0.10 0. 10 0. 10 0. 10 0.10
1090 RMP 2 Supply Volts vDC -23. 46 -23. 4 -23. 39 _23.40 -23.39
1220 SAD RT MTR WNDNG Volts vDC -5.0 -4, 8 _4,387 -4,25 -4, 36
1240 SAD LT MTR WNDNG Volts vDC | -5, 2 -4.8 .08 -4, 10 -4,13
1227 SAD RT -15 VDG Conv. VDG -14, 88 14,9 14. 89 14.88 14,89
1247 SAD LT =15 VDC Conv. vDe | -15.12 15.2 15.13 15.14 15.14
1055 CLB + 6 VDC TMV 2,33 2.4 2.35 2.35 2.85
1055 CLB + 10 VDC TMV TMV 2,73 2,75 2,75 2,75 2.75
1057 CLB Power Supply Volts TMV 2,77 2.8 2.19 2.78 2.78
1261 THO2 EBFP Dnee 22,0 22,9 26,23 25, 92 25,28
1262 THO3 EBP DGC 25,0 23. 4 24,83 24,58 24,17 |
1263 THO1 STS DGC 8.0 -6, 8 2,01 2.88 0.16
1264 THOZ 8TS DGe -11.0 -14. 6 ~6.36 -7.03 -7.8%
1265 THO3 ST8 DGC -12.0 =3.1 10,78 12.43 9.36
1266 THO4 STS oGe 4.0 -13.9 ~2,79 1.96 =0.90
1267 THOS STS oGe -2.0 -89 3.18 5.04 1.25
1224 SAD R FSST DGC 28,0 39,5 52,45 53. 45 54.16
1244 SAD L FS8T Dac 22,0 2.1 46.01 44,30 44.3%

(I)Sca.nner S/N FT-3 in thermo-vacuum scapner — S/N FT-6 in flight

* Thermal Vacuum Test Data

REPRODUCIBILITY OF THE

ORIGINAL PAGE IS POOR/
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SECTION 5
COMMAND/CLOCK SUBSYSTEM

Command processing for both real time and stored commands for ERTS-1 has been normal
-during this period except for oiig minor problem with one COMSTOR cell which will be noted
later.

Commanding difficulties which have been experienced have been isolated to ground trans-

mission problems.

Several commands have been missed which were attributed to the logic race in the command
clock design. This is expe_cted for 1 in 10,000 commands (somewhat more were noted in
ERTS-1 test (approximately 1 in 3000) but flight experience éeems more in line with 1 in

10, 000). (See Appendix B, PRI 1J83-NE-759.) Nine have been noted in approx'miately
80,000 commands. The time base provided by the 8/C clock has been well within specifica-
tions during this period. Drift has averaged -1.14 m.s. /orbit. See Figure 5-1. Space-
craft time code transmitted via MSS and Telemetry has been reliable and accurate. All

frequency ocutputs to other subsystems have been nominal.
There has heen no occasion to switch to alternate units from original configuration.

In Orbit 583 in the Bermuda pass during an attempted COMSTOR load cell 12 of COMSTOR B
gave a return that was 256 seconds higher than entered. Cell 12 loaded with 525 "Inv A GN"
for 14:57:20; verified as 525 for 15:01:36. The same A time was noted in Cell 12, COMSTOR
B as listed in Table 5-1. In three cases noted the & time was 256 sec lower than entered.
On second try COMSTOR loaded normally each time. This intermittent problem is under

further investigation.

Table 5-2 gives typical telemetry values.
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Table 5~1. Summary of Cell 12 COMSTOR "B’ (A Time 256 Sec)

Orbit A Time Station
583 H Bermuda
635 H Alaska
891 H Greenbelt

1225 - H Greenbelt
1254 H Greenbelt
1538 H Greenbelt
1696 L Alaska
1699 H Greenbelt
1719 H Alaska
1803 L Greenbelt
1852 L Bermuda
1983 H Alaska
2189 H Goldstone
2739 NR Greenbelt
2860 NR Alaska

12898 NR Greenbelt
3141 H Alaska
3429 H Greenbelt
3640 H Alaska
3686 H Alaska
3746 NR Alaska
3760 L Alaska
3790 L Bermuda

H - A time 256 seconds higher than entered.
L - A time 256 seconds lower than entered.

NR - Not Recorded



Table 5-2, Command/Clock.Telemetry Summary

L

Funetion _ _ Al Orbit Orbit Orbit Orbit

No, Name Mode Units 209¢C 35 3000 3400 agie
8005 Pri, Power Supply Temp - % 57,0 37.81 38.88 38,87 39.37
8008 Red. Power Supply Temp - °c 41,3 35.73 87.57 37.53 38.05
8007 Pri. Osc. Temp - % 81,1 31,14 31.61 31,74 a1.47
8009 Red, Ose, Temp - % 30.3 30, 47 30.91 31.02 31,40
8009 Pri. Osc. Outpat - T™MV 1.07 0,95 0.96 0.95 0.98
8010 Red. Osc. Output - ™V 0,98 ** L o +4
8011 100 kHz Pri. - Red. ™™V 3,10 3.11 3.11 31 3.10
8012 10 kHz Pyl - Red, T™V 3.07 1,10 3.08 3.07 5.08
8013 2,5 kHz Pril. - Red. ™V 2,95 2.95 2.95 2,95 2,95
8014 400 Hz Pri. - Red, ™V 4. 40 440 4.40 4.40 4,40
8015 Pri. +4V Power Supply Pri, ClkON vDe 4.10 4,10 4.19 4.10 4.10
8016 Hed, +4V Pawer Supply Red, Clk ON VDG 3.98 3,95 3.95 3.95 3.95
817 Pri. +6V Power Supply Pri. Clk ON vDe 6. 07 6.06 .07 6.07 6.07
8018 Red, +6V Power Supply Red. Clk ON VDC 5.95 8. 00 5. 94 5. 93 5.94
8019 Pri, -6V Power Supply Pri. Clk ON VDo -6.02 -6.02 -6.02 -6.02 -6.03
8020 Red, -8V Power Supply Red, Clk ON vDC -6.02 -5, 99 6,00 -5.99 ~6.00
3021 Pri. -23V Power Supply Pri. Clk ON Voo -22,96 =22,88 -22.89 -22.89 -22, 89
8022 Red, =23V Power Supply Red. Clk ON vDe ~28,0 -22,88 -23,01 -22.99 -23.00
8023 Prl. -20V Power Supply Pri. Clk ON VDo -29,2 -29,13 -29,15 ~29,15 -29.14
5024 Red, =28V Power Supply Red. Clk ON vDe -29,2 -29, 07 -29,21 -29, 21 -29.21
8101 CIU A -12V CIU 4 ON VDo -12.3 -12.93 -12.33 ~12.33 -12.23
8102 CIU B -12V CIU B ON voe ~12.2 12,26 -12.25 -12.25 -12.25
8108 IV A -5V CIU A ON vDC -5.34 -5.32 -5.34 -5, 34 -5.34
8104 CIU B -5V CIU B ON YDe -5.30 -5.31 -5.31 -5.31 -5.31
8105 CIU A Temp CIU A ON % 24,3 24, 47 24,77 24. 64 24,77
8106 CIU B Temp CIU B ON °c 24.6 24,96 25.26 28,12 25.34
8201 Recefver RF-A Temp - %c 29,0 = o ] ok
8202 Recefver RF=B Temp - %c 28,5 27.98 28,13 28, 02 28, 36
8203 D MOD A Temp ' - ¢ 47,5 25, 41 25.49 26. 51 25, B0
8204 D MOD B Temp - °c 35.4 35. 03 35.31 35, 41 35.52
8205 Receiver A AGC Recelver A ON DBM ~70.0 LA ok Wk ok
8208 Receiver B AGC Hecelver B ON DBM =-57.0 =94, 74 -94.07 -92,05 93,93
8207 Amp. A Output Recelver A ON | RMV 1,50 ** > wx o
B208 Amp B Output Receiver B ON TMV 1.54 2,81 2,85 3.01 2,81
8209 Freq. Shift Key A OUT Receiver A ON TMV 1.11 i il *x ok
8210 Freq. Shift Key B QUT Receiver BON | TMV 1.10 1.10 1.11 1.10 1.10
821_1 Amp. A Output Recelver A ON TMV 1.11 ** ** % hid
8212 Amp. B Output tecetver BON | TMV 1.13 1.13 1.18 1.13 112
B215 D MOD A -15V Receiver AON | TMV 4,98 s ** ** *x
8216 D MOD B -15V Recelver BON | TMV 4,95 5. 00 8. 60 5. 00 5.00
217 Regulator A -10V Receiver A ON | TMV 5.39 *n w * -
8218 Regulator B - 10V Recelver BON | TMV 5. 50 5.50 5,50 5,50 5,50

* Thermal Vacuum Test Data

** A component not used since prelaunch

54
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SECTION 6

TELEMETRY SUBSYSTEM

The Telemetry Subsystem was launched in the ON mode and has been operating continuously

since then providing data from the spacecraft either to ground stations, the narrow band |

recorders, or both., Typical telemetry values are given in Table 6-1. Only memory

Section 0. 0 has been used in the telemetry matrix, Total performance has been excellent.

Table 6-1. TLM Telemetry Summary

* Thermal Vacawn Test Data
** Units not used since prelaunch

Function T/v* 20°C | Orhit Orbit Orbit Orbit
No, Function Name Unit Plateau as 3000 2400 3810
9001 Memory Sequencer A Converter VDO 6. 34 6. 35 g, 33 6.33 6. 33
9002 Memory Sequencer B Convertar vDC 6, 44 s ** s **
003 Memory Sequencer Temp. % 20.1 19. 59 21,18 21, 36 20. 96
9004 Formatter A Converter vDC 5. 99 B. 99 5, 89 5, 99 5. 09
4005 Formatter B Converter vDC 6. 02 ** ik *¥ *E
9006 Dig. Mux A Converter vDC 16 02 10, 01 10, 07 10. 06 10, 04
8007 Dig. Mux B Converter VDC 10,01 i * *x **
9008 Formatter/Dig, Mux Temp. °c 22.2 22, 50 27. 30 25. 04 24, 76
80089 Analog Mux A Converter vDC 26. 18 26, 01 28,18 26,18 26.18 |
9010 Analog Mux B Converter vDe " 26.21 ** ** *x -
9011 A/D Converter A Voltage Vsl 10, 00 10, 06 10, 07 10.07 10. 07
9012 A/D Converter B Voltage vDC 10. 06 *= *x - *x
9013 Analog MUX A/D Cenverter °c 26.7 25, 00 27.50 27,46 27,16
9014 Prevegulator A Voltage vDC 19, 01 19. 93 19, 08 19,98 19.98
2015 Preregulator B Voltage vDC 19, 88 *x wE ** 4
9016 Reprogrammer Temp. DC 19. 9 22,0 24. BB 23, B0 _22. 58
9017 Memory A Converter vDhC 6. 00 6. 00 6. 00 6. 00 8. 00
o016 Memory A Temp. ‘e 19,3 17, 51 17,50 17. 51 17.71
9019 Memory B Converter VDo 6. 03 o Hok =+ Lo
9020 Memory B Temp, °c 7.4 17. 68 18. 81 18.51 18, 07
9100 Reflected -Power (Xmtr A) dBm 0 11, 95 13,11 13.00 12, 46
9101 Xmtr A -20 VDC vDC -18.76 -18.75 -19,76 -18.75 -19.T6
9102 Xmtr B -2 ¥vDC vDC -19.79 *ok = s -
2103 Xmtr A Temp, °c 20.5 20. 85 24, 09 22,52 21.35
9104 Xmtr B Temp, ‘¢ 20.0 21. 68 24, 98 23,18 22,09
3105 Xmtr A Power Output dBm 25,48 25. 12 25,43 25,71 25,36
9106 Xmtr B Power Output dBm 25, 8¢ o * s *e

'REPRODUCIBILITY OF THE
QRIGINAL PAGE IS POOB
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsystem has not been exercised during this report period. Table 7-1

. is a summary of OAS performance to date and Table 7-2 gives average-telemefry values

for the off quiescent state, Subsystem status is nominal,
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Table 7-1. Orbit Adjust Performance

Burn Average Performance NoHy
Orbit Time (sec) Sma (2) (KM) % of Plan Used # (3)
(1) - 7281.461 - -
38 4.8 7281, 484 60.0 0.018
44 251.0 T283. 456 103.5 0.934
59 318.0 7285, 838 101.5 1.19
938 12,8 7285.877 110.0 0, 044
2416 20.4 7285.877 106.0 0.076
Average Force 0.81 LBg
(1) After Injection
(2) Semi-Major Axis
(3) Initial fuel load 67.0 pounds
Table 7-2. OAS Telemetry Values
Function *T/V Orbit
No. Name Units |20°C Plateau 35 3000 | 3400 | 3810
2001 Prop. Tank Temp. oC 18.2 22,03 | 23.69| 23.28] 23,28
2003 Thrust Chamber No. 1| °C 20. 9 29,57 | 29,70| 28.21( 31,60
(-x%) Temp. 1}
2004 Thrust Chamber No. 2| ©C 19.7 38,76 | 34.24| 39,33( 39.45
(+x) Temp. (1}
2005 Thrust Chamber No. 3 oC 18.9 34.55 45, 37| 41.47| 35.92
(-y) Temp. 1y
2006 Line Pressure - Psia 4,0 539,29 | 486, 83 {486, 758|486, 87

* Thermal Vacuum Test Data

(I) Wide spread of temperature isdue to nozzle
locations and satellite day/night transitions
relative to data averaged, Typical orbital

range is from

72

19 to 59 DGC.
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MAGNETIC MOMENT COMPENSATING ASSEMBLY (MMCA)

SECTION 8

The spacecraft was corrected for unbalanced magnetic moments in orbits 73, 85, 110 and 220,

Adjustments were made-in the pitch pesitive. The unit responded well as noted in Table 8-1

and has held its charge. The current dipole values are Pitch + 2950 Pole-Cm,roll zero, yaw

zZero,

for the MMCA.,

These values are unchanged since Orbit 220,

Table 8-1, MMCA Telemetry Before and After Adjustment

Table 8=2 gives typical telemetry

Orhits
Function | Units 72 75 83 88 106 115 218 224
4003 TMV 3.49 3.48 3.48 3.48 3.47 3.49 3.50 3.50
4004 | TMV 3.11 3.11 3.11 3.11 3.11 3.11 3.11 3. 11
Pole-Cm| =0 =0 =0 0 ~0 =0 ~0 70
4005 | TMV 3.13 2, 87 2,87 2.77 2,77 2.65 2.65 2;52
Pole-Cm/| =0 1200 1200 1800 1800 2350 2350 2950
4006 TMV ‘3. 18 3.20 3.20 3.20 3.18 3,18 3.18 3.18
Pole-Cm| =0 =0 =0 =0 20 =0 =0 =0
Table 8-2, MMCA Telemetry Summary
0 .
T/V 20 C* Orbhit
Number Name Units Plateau 3000 3400 3810
4001 | A1 Board Temp °c 19,8 19.77 | 19.02 18.93 | 19.26
1002 | A2 Board Temp °c 23. 6 23,58 | 22.98 22.95 | 23.17
4003 Hall Current TMV 3.50 3. 48 3.48 3. 48 3.48
4004 Yaw Flux Density TMV 3.07 3.11 3.09 3.09 3.10
4005 Pitch Flux Density ] TMV 3.12 3.13 2.51 2,50 2.52
4006 Roll Flux Density TMV 3.22 3.19 3.18 3.18 3.19
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SECTION 9
UNIFIED S-BAND/PREMODULATION PROCESSOR

The Unified S-Band Subsystem (USB) has operated satisfactorily since separation late in

~Orbit zero.

The USB Receiver A has been ON continuously since launch for a total of 6556 hours, avail-
able to any USB ground station for commands and ranging. Only Receiver A has been used

to date.

The USB Transmitter A has been ON for 852 hours, available on command for transmission

of telemetry, DCS information, and ranging data. Only Transmitter A has been used to date.

Table 9-1 lists telemetry values for orbits in this reporting period. All functions have
maintained their original values except for transmitter power output (Function 11002),

which has decreased from a value of 1.60 watts in Orbit 1 to a value of 0. 29 watts in Orbit
3810, Figure 9-1 shows the power output history. Continuing analysis of the lowest power
~output required to sustain all operating functions with a reasonable margin, yields 0.15

watts as the value requiring consideration of transferring to the B-section of the USB. There

is currently no deterioration to any of the operating functions of the USB.

The decline in power output was confirmed as real and not simply erroneous telemetry
measurements by a study, included in Appendix B. In this study, ground station AGC levels

showed close correlation to the telemetry-indicated USB power decline.

The deterioration was localized to the transmitter unit by analysis of the spacecraft USB
receiver AGC immediately before and after telemetry indicated step-downs in power. The
AGC level was not affected. This shows that the deterioration was not in the USB antenna

or diplexer which are shared by both the receiver and {ransmitter.



Table 9-1. USB/PMP Telemetry Values

Function o 20%c Orbit
_ Plateau ‘

No. Name Units *TV 35 3000 3400 3811
11001 | USB Revr. AGC DBM | -127.24 | -122.78 | -129.36 | -126.95 | -130.04
11002 | USB Trans. Pwr WTS 1.60 1. 60 0,42 0.36 0.29
11003 | Receiver Error KHZ ~24. 33 -21.79 -21.70 | -20.57 -22,77
11004 | Transp. Temp. DGC 20. 37 22,92 25.16 23.65 23.04
11005 | Transp. Pressure D81 15. 68 15.91 16. 08 15.97 15.91
11007 | Trans A-15VDC VDC -15.16 -15. 20 -15.20 | -15.20 -15. 20
11009 | Ranging -15VDC vDC -14.76 -14.76 -14.75 | -14.75 -14.76
11101 | PMP A Volt vDC -15.21 -15.21 -15.18 | -15.16 -15.17
11103 | PMP A Temp. DGC 23,14 30. 44 33.178 31.56 30.56

*Thermal Vacuum Test Data: from EAB-FT-1 (unit changed to EAB-FT-2 for flight).

NOTE: Only "A'" Unit has turned on.

DECLINE
1.6 ‘ 208 M ORBITS
™M WATTS
l 988
e _ 15T | .48
o l 1256 2ND | 11
2083
e b l 3RD | Q62
4TH | o.12
v
1,0 2526
a8 | ZT"
06 | 3'I° 3574
0.4 B —\—¥11
62 |-
0 1 L L 1 1 1 i 1 1 L. i -
¢ 6 Y 12 15 18 21 24 27 30 33 36 39
’ ORBITS (X 10°)
~ Figure 9-1. Power Output History of USB - A
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SECTION 10 |
ELECTRICAL INTERFACE SUBSYSTEM

Auxiliary Processing Unit (APU) consists of Search Track Data, Time Code Data, and
‘Back-up Timers which operated satisfactorily throughout this report period. Telemetry for

the APU is shown in Table 10~-1. The APU is in Normal mode.

Table 10-1. APU Telemetry Functions

: Orbit ‘Orbit Orbit Orbit

Functions Description Unit 7 3000 3400 3810
13200 APU, -24,5 VDC | VDC | 24.90 | 24.90 | 24.91 | 24.90
13201 APU, -12 volis vDC | 12.08 | 12.08 | 12.08 | 12.08
13202 APU Temp. DGC | 25.49 | 28.41 | 27.33 | 26.90

Thé Power Switching Module (PSM} contains the switching relay_s for power to Orbit Adjust,
MSS, WBVTR No. 1 and No. 2, RBV and PRM. The MSS and WBVTR No. 1 power circuits
have been operated on a regular basis throughout this report period. The power relay for
the RBV remained in a closed condition since orbit 196, but the RBV remained off by relays
in the individual cameras and camera electronics. The WBVTR No. 2 remained off due to

the failure occurring in orbit 148.

The Interface Switching Module {ISM) performed all switching normally during this report

period. Compensation Loads changes were exercised in this report period.

10-1/2
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SECTION 11
THERMAL SUBSYSTEM

The Thermal Subsystem has maintained spacecraft temperature control over a satisfactory
range-during this repoert period; Table 11-1-shows average analog telemetry values from. .
data recorded on the NBTR, During this report period, the sun intensity decreased as
shown in Figure 3-4 for day 23 to day 114, This caused a gradual decrease in temperature
of ahout 0. 50 to 200 around the spacecraft as shown in Figure 11-1 between orbit 2600 and
3810,

The solar panel temperature and the sun sensor temperature have maintained their same
temperature profile except that during this report period they have glightly decreased in
maximum values due to the decreasing sun intensity, A re-analysis of the ERTS-1 Solar
Array Thermal performance is in PIR-1R54-ERTS$-681 contained in Appendix B. Revision
of the thermal model gave clogser predictions to the upper temperature achieved on the solar

panels in flight,

In Orbit 3483 compensation load number 3 was turned on to control the Wide Band Elec-
tronics Unit Number 1 while the Wide Band Tape Recorder was off or in limited use during
the anomaly investigation. After heavier use of WBVTR No. 1 and because of decreased
gsolar array energy, the compensation load number 3 was turned off to allow better power

management of the power system. Compensational load history is shown in Table 11-2,

11-1




[
et
I
Do

..

N0

4004 SI FHVd TYNIDINO
THL 30 ALITIII0Nq0ddiny

q004g gr ) N
DY TN
HHL J0 MI’HHIDH(IOHJHQ

Function Orbits
P“‘;Izti°“ Description Unit 26 1291 2600 3000 3400 3810
: -
7001 THM THO01 STI DGC 19. 52 21, 47 22,18 21. 00 21, 00 21, 05 5
7002 THM TH02 SBO DGO 18. 60 20, 01 20, 55 19,59 19, 64 20, 10 e
7003 THM THO03 STI DGC 18, 48 20, 28 21,79 20, 26 19, 57 20, 38 -
7004 THM THO3 SBI DGC 19, 47 20, 46 21,11 21,13 20, 32 20, 29 o
7005 THM THO4 STI DGC 18.39 19, 81 21,17 19, 94 19, 05 20. 03 =
7006 THM THO05 SBO DGC 17, 57 18, 53 19, 04 18, 36 17. 88 18. 50
7007 OA -X THRUSTER DGC 21,95 23, 04 22,38 22, 38 22,18 22,98 =
7008 - THM TH07-STO DGC 15, 95 16, 87 17, 09 16, 54 16.16 18, 73 B
7009 THM THO6 SBI DGC 19, 38 20, 62 21, 05 20, 38 19. 98 20, 53 'g
7610 : TIIM THOT ST1 DGC 18, 61 19,71 19,79 19. 37 19, 15 19,56 o
7011 THM THO08 STO DGC 21,78 22, 87 22, 52 22, 49 22, 18 22, 84 =3 ;
7012 THM TH0S SBI DGC 21. 81 23. 07 23,10 22, 90 22. 67 22. 90 o &
7018 THM TH10 SBO DGC 18,73 19, 82 19, 87 19, 98 19, 34 19,58 g g
7014 THM TH11 STI DGC 22,37 23, 62 24, 52 24, 40 23, 62 23, 42 B
7015 THM TH12 SBO DGC | 22.37 23, 37 25. 36 25. 50 23. 60 23.10 & T
7016 THM TH13 STI DGC 20, 95 22, 68 24, 55 24,39 22, 83 22, 06 8 5
7017 RBV BEAM CTR LN DGC 21,53 22, 85 23, 20 23,14 22.175 22, 68 s
7018 THM TH14 STO DGC 20, 38 22,10 24, 77 24, 66 23, 03 21, 55 o o
_ 7019 NBR RAD QUTRBD B4 _DGC_| . 5.09 6. 08 6. 06 5,75 5, 58 5, 93 — B
7020 THM TH15 SBI DGC 21,14 23,78 26, 21 25. 58 24, 32 23, 30 = N
7021 THM TII16 STt DGO 20. 73 23, 68 25. 44 24. 58 23,71 23, 00 é =z
7022 THM TH17 SBI DGC 20, 22 23, 46 95, 18 24, 06 23, 45 22, 68 i
7023 THM TH18 SBO DGC 21, 90 24, 86 25,79 24. 56 25,19 24, 27 =il
7030 TIIM TH03 BUR DGO 16. 05 17. 09 17. 89 16. 79 16, 25 17,25 g a
7031 THM TH06 BUR DGC 13, 59 14,39 14, 49 13,98 13. 63 14.25 B o
7032 THM TH0S BUR DGC 19, 92 20, 89 20, 61 20, 67 20, 30 20.76 S~
7033 THM TH12 BUR DGO 21,51 22, 49 24, 59 24.94 22, 74 22, 20 B 5?
7034 THM TH15 BUR DGC 19,70 22, 44 24, 36 23, 49 23,38 21, 80 EC
7035 THM THi18 BUR DGC 20. 11 22,12 22. 45 21. 22 32, 28 21,53 £
7040 THM TH01 TCB DGO 18, 27 30, 80 21,58 20, 44 20. 57 20, 64 ©
7041 THM TH02 TCB DGC 17. 99 19, 34 20, 00 19. 08 18, 84 19, 44 <
7042 THM THO3 TCB DGC 18, 34 19,72 21,83 20, 24 18,74 20, 44 %
7043 THM TH04 TCB DGC 18, 95 19,93 20, 71 19, 98 19, 32 20, 03 o
T044 THM THO5 TCB DGC 16. 27 17.13 17. 45 16, 98 16, 64 17. 07 =
7045 THM THOT TCB DGO 18, 41 19, 37 19, 26 19. 01 18, 85 19, 32 B
7046 THM TH0S TCB DGC 19, 38 20. 60 20. 52 20, 38 20,17 20, 34 =
7048 THM TH11 TCB DGC 21, 98 23, 16 24, 32 24, 41 23.24 22, 99 ®
7049 THM TH12 TCB DGC 21, 92 22, 58 25,10 24, 95 23, 01 22, 30 g
7050 THM TH13 TCB DGC 21. 21 22, 51 25, 22 25. 21 23, 19 22, 10 @
7051 THM TH14 TCR DGC 21,38 23, 65 286, 19 25, 94 24, 34 22, 92
7052 THM TH16 TCB DGC 21. 30 25,11 26. 65 25. 17 24,78 24,15
70583 THM TH17 TCB DGC 21,73 24, 81 25,74 24,73 94, 84 24, 01
7054 THM TH18 TCB DGC 20, 02 22, 51 22,99 22,12 22, 42 22,16
7060 THM SHUTTER BY 1 DEG 25, 85 36, 21 43, 64 36. 66 34,93 34, 81
7061 THM SHUTTER BY 2 DEG 8. 62 16, 89 13. 88 13.17 12,76 12,71
7062 THM SHUTTER BY 3 DEG 10, 96 25. 96 38,14 27. 69 21, 97 26, 69
7063 THM SHUTTER BY 4 DEG 30, 60 36. 27 38, 29 34, 97 34, 49 37.45 —
7064 THM SHUTTER BY 5 DEG 15. 03 14,42 16.24 15.70 15, 63 15, 06
7065 THM SHUTTER BY 7 DEG 17,14 20, 98 21,92 21, 85 21,72 21, 45
7067 THM SHUTTER BY 9 DEG 33.26 39.15 38. 45 38. 44 38, 44 38, 44
7068 THM SHUTTER RY 10 DEG 24, 68 29, 54 33, 65 33,10 33.04 28, 68
7069 THM SHUTTER BY 11 DEG 39. 66 48, 48 55.79 55. 59 50, 86 47. 84
7070 THM SHUTTER BY 12 DEG 43. 81 47. 05 55, 84 56. 11 49, 9 46. 61
7071 THM SHUTTER BY 13 DEG 40, 39 47, 96 59, 02 58,75 54, 68 47, 49
7072 THM SHUTTER BY 14 DEG 34, 20 42, 85 82, 55 60,75 48, 44 41,932
7073 THM SHUTTER BY 15 DEG 45, 40 63, 42 75. 54 73.25 67. 46 60, 01
7074 THM SHUTTER BY 16 DEG 24, 50 51. 25 59, 81 56,14 50. 58 49, 25
7075 THM SHUTTER BY 17 DEG 39. 06 60, 34 86. 93 61. 83 60. 18 55.10
7076 THM SHUTTER BY 18 DEG 29, 70 43, 14 48, 57 44, 54 43,78 42.15
7080 THM Q1 T ZENER V vDC 8.19 8.19 8.19 8,19 8. 19 8,19
7081 THM Q2 T ZENER V vDC 8, 40 8, 40 8, 40 8, 40 8, 40 8. 40
7082 THM Q3 T ZENER V vDe 8,31 B, 32 8,32 8, 31 8,31 8.32
7083 THM Q1 S ZENER V vDC 8, 31 8. 35 8. 35 8. 35 8,33 8.32
7084 THM Q2 S ZENER V vDC 8.19 8. 20 8. 21 8. 20 8. 19 8. 19
7085 THM Q3 § ZENER V vDC 8,15 8.15 8,16 8.15 8,15 8.15
7090 THM PSM MOUNT DGC 21, 60 23,14 23,78 23, 47 23, 06 22, 84
7091 THM IND ATTITUDE DGC 19, 40 20, 69 21, 07 20, 57 20, 25 20, 66
7092 THM RBYV RADIATOR DGC 15. 65 17,31 17. 89 17.97 17.13 17,21
7093 THM RBVC CTR BM DGC 20, 30 21, 81 22, 49 22. 30 21, 84 21.67
7094 THM WBVTR ROOT DGC 12, 96 15, 64 17.10 15, 84 15,81 15, 49
7095 THM WBVTR RAD CT DGC 4,81 7.50 8. 66 7.39 8. 45 7.76
7096 THM WBVTR STRAP DGC 16. 62 19, 39 21, 06 19. 46 19. 28 19, 02
7097 THM WB MT BAY 1 DGO 20, 56 21,59 22. 36 19,21 19,72 20, 83
7098 THM WB MAT BAY 1 DG 20, 22 21, 93 21,05 19, 01 19, 45 19, 82
7099 THM WBVTR SEP 3 DGO 18, 60 20, 69 22, 32 20, 66 20, 06 20, 52
7100 THM WBVTR SEP 17 DGC 21.381 24, 41 26, 15 24, 66 24, 09 23,52
7101 THM WBVTR 1 DENT DGC 21, 49 24,19 25, 95 24, 06 23, 64 23, 43
7102 THM WBVTR 2 BAY DGC 17, 46 19, 07 20, 04 19,19 18,56 19, 03
7103 THM WBVTR 2 BY 15 DGC 21. 00 23.75 25. 65 24, 92 23, 90 23, 21
7104 THM WRVTR 2 CTR DGC 19, 35 21, 86 23,50 22, 35 21,73 21, 38
7105 THM NBTR B SEP 6 DGC 18, 06 19,71 20, 17 19, 80 19,51 19, 52
7106 THM NBTR B SEP 1 DGC 20, 82 22, 89 24, 88 24, 56 23,24 22, 47
7107 THM NBTR BM CTR DGC 19,37 21,34 22,44 21, 93 21. 34 21. 08
7108 THM MSS MOUNT 14 DGC 19,18 21, 59 23, 89 23, 49 22,08 | 21.33
7109 THM OA -Y THRUSTER | DGC 32,21 24, 85 28,11 27,73 25, 99 24,17
7110 THM MSS WBVTR BM DGC 18.14 20, 27 21,29 20, 85 20, 28 20, 21
7111 THM OA +X THRUSTER | DGC 20, 30 21, 82 23, 43 19. 68 20, 43 20, 80
7130 THM AVK P1 T DGC 15. 69 14, 42 11,23 13,78 21. 44 7,28
7131 THM AVX P2 T DGC 10. 63 19,10 3. 63 25, 84 2. 69 20, 36




Table 11-2,

Compensation Load History

Compensation Loads

Orbits
Launch

117
118
155
158
193

194
196
197

700
- 701
1409

1410
3483

3484
3643

3644
3645
3646
3810

11-3



A\ X
9):; R AXIS
4 9&@ >
i i_—_::
) o - o 8: -
A @}o - s s s i daEE
X 2 Q T ul
% 2 EE 2>
% - !
ORBIT 26 X
2600 5535 s 20°c}
1810 5
/ ! ;q—
X 1% ISOC T : 1
. I BAY 18 BAY 1
. BAY 17 i BAY 2
f' TIIT N
: BAY 16 . BAY 3
BAY 4
BAY 15
(-) Y . L o=
AXIS THH BAY 14 BAY 5
BAY 13
BAY 6
BAY 12 L
! ¥, I BAY 7
boets BAY 11 it BAY 8
BAY 10} BAY 9 15°¢
. ; T 20°¢
S an
S 25°¢c
X —H
AVERAGE BAY TEMPERATURE
ERTS—A SENSOR RING
SOURCE: ERTS—A SCEST PROGRAM
)X
AXIS

F@ Y

AXIS

Figure 11-1. Thermal Profile - Orbits 26, 2600, and 3810

11-4

REPRODUCIRILITY OF THE
ORIGINAL PAGE IS POOH




SECTION 12

NARROWBAND TAPE RECORDERS



SECTION 12
NARROWBAND TAPE RECORDERS

The Narquband Tape Recorder Subsystem-continued to operate in a completely satisfactory
manner, Since Orbit 1, the two recorders A and B have alternated in Record and Playback -

modes with a nominal one-minute overlap.
Table 12-1 shows typical telemetry values which show normal operation.

Since launch, each recorder has had an ON time of 3342 hours. Each recorder was in the
Playback mode for 140 hours in the Record mode for 3202 hours; and in the OFF mode for
3279 hours.

Table 12-2 is a 5% sample showing the performance of the NBTR Subsystem in its entirety,
including the radio downlink and the ground station processing, Af the end of the table, there

is a sample of values from early orbits for comparison.

The second and third columns show the percentage of bad data and missing data at the end of

proceséing. The few high values are attributed to noise on the radio downlink,

The fourth column shows data rate, nominally 24 kilobits, reflecting the speed of the motor
during playback. The slightly slower indicated motor speed has no effect on fidelity, but only

increases the playback time by less than 1%.

The fifth column shows the standard deviation in the motor speed which would introduce ''wow"

and "fluttér'’ effects in a major frame. The occasional high values are attributed to noise.
The last column identifies the recorder associated with poorer than normal data for that orbit,

Since the two recorders share those orbits, it is concluded the anomalous data are due to

noise and not to recorder malfunction.
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" Table 12-1. Narrowband Tape Recorder Telemetry Values

Typical Telemetry Values

Function ;Et{: Orbital Values
Nuinber Name Flatean 6 3750 3751

10001 A - Motor Cur. (ma)

Record 198.0 190,10 - 189, 20

P/B 185.0 180, 00 190,69 -
10101 B - Motor Cur. (ma)

Record 194. 0 193, 26 193, 02 -

P/B 185.0 188.18 - 185. 44
10002 A - Pwr Sup, Cur, {ma)

Record 315. 0 320, 56 - 338. 20

P/B 540. 0 535. 78 568.38 -
10102 B - Pwr Sup. Cur. (ma)

Record 313.0 317,62 336, 06 -

P/B 535. 0 570,78 - 555. 63
10003 A - Rec, Temp, (DGC) 25.4 25,47 22, 80 24,40
10103 B - Rec. Temp. (DGC) 23. 8 24.58 20, 54 23.41
10004 A - Supply (VDC) -24, 55 -24,47 -24.44 -24, 56
10104 B - Supply (VDC) ~24,49 -24.44 -24, 51 -24, 52

* Thermal Vacuum Test Data
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Table 12-2. Narrowband Recorder Subsystem Performance

% Data Data Rate
*
Orbit | Bad Missing Mean Std Dev. NBTR
2750 | 0.00 0, 00 -23, 83 0,02
2151 | 0.08 0,20 -23. 85 a, 03
2752 o, b0 0,30 -23.93 4, 02
2753 | 7.42 0,24 -23,88 3,17 LY
2754 0,02 0,00 -23, 83 [
2849 | 0.01 0.30 -23, 83 0.66
2850 | 0.00 0.00 -23.85 0. 02
2851 | 0.00 0,00 -23.83 0. 02
2852 | 0.00 0. 00 -23, 85 0.02
2853 | 0,00 0. 00 -23. 83 0. 02
2950 | 0,04 0. 00 -23, 85 0. 51
2951 | 0.01 0.00 -23, 83 0.02
2954 | 0.00 2.00 -23, 87 0.03
2855 | 0.00 0, 00 -23. 85 0.03
2657 0, 00 0, 00 -23, 87 0. 03
3Me | 1.2 0.51 -23.85 1, 50 A
3052 | 0.00 0.00 -23, 85 0. 03
3052 0, 00 0.16 -23, 87 0,4
3054 0.37 0. 00 -29, 84 0,53
3055 | 0.21 0. 00 -23, 85 0.58
3150 | 0.00 0.26 -23, 83 0.02
3152 | 0.67 0. 00 -23. 88 2,38 A
3153 | 0.97 1. 06 -23.84 1. 60 B
3154 | 0,56 0.36 -23, 85 1. 06
3155 | 0.00 0., 00 -23. 83 0. 15
3251 0,24 0. 00 -23, 85 0,61 A
3252 | 0.01 0.00 -23, B3 0; 02
3253 | 0.01 0.00 -23, 85 0. 02
3254 | 0.02 .00 -23, 83 2,79 B
3255 [ o.M 0,00 -23.85 0, 02
3351 | 0.00 0. 00 -2, 83 0. 02
3352 | 0.00 0. 00 ~23. 85 a, 02
3353 0,01 0. 00 -23, 83 0. 02
3354 0. 00 0.00 -23. 85 0, 02
3355 | 0.00 0,00 -23.83 0, 02
3450 | 0.00 0,26 -23, 83 D, 02
3451 0,00 0.24 -23, BE 0.02
3452 0. 01 0.00 -23, B3 0. 02
3453 [ 0.29 0.26 -23, 85 D, 86 A
3456 | 0,00 0.00 -23, 85 0. 02
3550 | 0.00 0.00 -23, 83 0.02
3551 | 0.00 D, 00 -23. 86 a. 02
3554 0. 00 0.13 -23, 85 0. 03
3556 | 0.14 0.46 -23, 87 0,47 A
3556 | 0.00 0.1% -23, 4 0. 03"
3657 0. 00 0.13 -23, 88 .03
3651 0.00 0.00 -23, 86 0.02
3652 | 0.00 0,53 -23, B8 0. D2 B
3654 | 0,00 0.00 -23, 87 0,03
3655 | 0.20 0.00 -23, 84 0.55 B
3751 0.00 0,24 -23. 86 0,02
3752 0.00 0, 00 -23, 84 0,02
3753 0, 00 0. 00 -23. 86 0. 07
3754 0.01 0. 00 -23. 93 a, 02
3755 | 0.00 0, 00 -23. 86 o, 02
Sample of Prior Orbits
853 0. 00 0. 00 -23,82 0,02
1320 | 0.01 0. 00 -23. 82 0,03
1485 | 0.00 0, 00 -23.83 q. 02
1691 0. 00 0, 00 -23, 84 q, 03
1897 | 0.31 0. 00 -23, 84 0. 03
209t 0.21 0. 23 -23, 85 0.57 A
2287 0.19 0. 00 -23. 85 0, 54 A
2496 0. 00 0.25 -23. 85 0, 60 A

*+The NBTR is identified for those orbits with high % bad or missing

data, or high standard deviation of the data rate.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR

12-3/4



SECTION 13

WIDEBAND TELEMETRY SUBSYSTEM



SECTION 13
WIDEBAND TELEMETRY SUBSYSTEM

The Wideband Telemetry Subsystem has operated satisfactorily since launch.. WPA No. 1
was used with RBV input until Orbit 196, It was used again with MSS input between Orbits
1891 and 21 00 because WPA-2 used a freguency too close to those used in the Apoilo launch
operation, The cumulative ON time was 31 hours, 55 minutes, and 9 seconds. WPA No. 2
has been used since Orbit 20 except for the above interval between Orbits 1891 and 2100. Its

cumulative ON time is 408 hours, 4 minutes, and 58 seconds.

Tahle 13-1 lists typical telemetry values for the Wideband Telemetry Subsystem. All values

are normal, and show no deteriorating trends.

Ground Station reports of Wideband Power Amplifier signal strength continue to show no
significant decline with time. Stations using 30-foot antennas customarily obtain AGC
readings of about -76 dbm with the spacecraft o-verhead. At 2600 kilometers slant range,
the AGC readings are about -82 dbm,
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Table 13-1. Wideband Modulator Telemetry Values

WBPA-1
Function T/ V* Orbits

Number : Name Values 26 1849 1944 2095
12001 Temp TWT Coll. (Dgl) 38.7 35.7 39.20 39.90 39. 90
12002  Helix Current (Ma) 6.47 6.08 6.49 6.58 6.78
12003 TWT Cath. Cur. (Ma) 45.4 45.89 43.54 43,48 45.01
12004 Forward Pwr (DBM) 43.2 43.18 42,88 42,61 43,15
12005 Reflected Pwr (DBM) 32.4 34.9 34,929 34,80 35.21
12227 Loop Str. AFC ConVolt (MHZ) | Q) -0.39 -1.26 -0, 86 -0, 67
12229 Mod Temp VCO (DgC) 24,4 21.93 20,31 20,88 20,39
12232 +16VDC A(g) Pwr Sup &) {TMV) 2.69 2.69 2.69 2.65 2,62
12234 ~15 VDC Pwr Sup A {TMV) 5.91 5.98 5. 96 5.73 5.78
12236 +5 VDC Pwr Sup A (TMV) 4,01 3.94 3.94 3.4 3.95
12238 -5 VDC Pwr Sup A {TMYV) 5.26 5.28 5.26 5.18 5.12
12240 -24 VDC Unreg Volt A (TMV) 5.42 5.566 5.51 5.42 5.49
12242 Inv. Temp (DgC) 24.5 20.60 23.43 24,71 24,04
WBPA-2

Function T/ V*z

Number Name Values @) 33 3000 3400 3810
12101 Temp TWT Coll. (DgC) 31.5 35.38 36. 17 37.21 36, 02
12102 Helix Current (Ma) 5.26 7.32 T7.67 7.58 7.b2
12103 TWT Cath. Cur. (Ma) 33.5 44,30 42,95 43,94 42, 47
12104 Forward Pwr (DBM) 41,2 43.57 43. 55 43, 58 43, 34
12105 Reflected Pwr {DBM) 30.6 31.59 32, 68 33,24 32. 46
12228 Loop Str HFC ConVolt (MHZ) {1) 1.11 -0.55 -0,18 -0, 33
12229 Mod Temp VCO {DgC) 24.4 21,70 21, 63 20,00 21,39
12232 +15 VDC A3 Pwr Sup (TMV) | 2.67 2,68 2, 67 2. 68 2, 67
12234 -15 VDC Pwr Sup A {(TMV) 5.95 5,90 5, 92 5.98 5,79
12236 +5 VDC Pwr Sup A {TMV) 4,01 3.97 4, 01 4, 02 3,97
12238 -6 VDC Pwr Sup A (TMV) 5,26 5.24 9,26 5,24 5,11
12240 -24.5 VDC Unreg Volt A  (TMV)| 5.42 5.43 5.51 5. 64 5, 51
12242 Inv. Temp (DgC) 24.5 23.03 22,89 22,44 23,03

*Thermal Vacuum Test Data

(1) Satisfactory if not zero or -7.5.

(2) Tested T/ V in 10-watt mode; put in 20-watt mode in Orbit 30 and used in that mode since.
Thermal vacuum values not representative for orbital operation, therefore,

(3) B Power Supply not used in orbit.
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SECTION 14 _
ATTITUDE MEASUREMENT SENSOR

The AMS has consistently produced attitude values which seem reasonable. Since no

. direct precige corpelation can be made with the Attitude Control System the AMS values

are agcepted.

Effort is continuing to refine techniques to evaluate AMS performance.

The AMS sensor is functioning properly. Appendix E, ERTS-1 Attitude and Rate Histo- '

grams, gives the results of some AMS telemetry values,

‘Table 14-1 gives typical AMS telemetry values,

Table 14-1., AMS Temperature Telemetry Summary

Function *T/V
No Name Units 20°C - Orbit
: Plateau 35 3000 | 3400 3810
3004 Case - Temp 1 °c 19.1 , |18.92 | 19.7219.58 |19.62
3005 _Assembly - Temp 2 °c 18,9 19.15 | 20,00 |19.95 |19.97

*Thermal Vacuum Test Data
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SECTION 15
WIDEBAND VIDEO TAPE RECORDERS

The Wideband Video Tape Recorder Subsystem consists of two compornents WBVTR-1 and
WBVTR-2. |

WBVTR-2 failed in Orbit 148 after 9 hours, 26 minutes and 33 seconds of satisfactory flight

performance,

WBVTR-~1 has operated satisfactorily since turn-on in Orbit 26, Its cumulative flight ON
time through Orbit 3810 has been 547 hours, 34 minutes and 55 seconds, Of this time, the
video head was in contact with the moving tape for 429 hours, 35 minutes and 22 seconds,

Combined with the pre-flight contact time of 126 hours, the total confact time has been

5H5:35:22,

After passing 500 hours of head contact time in Orbit 3089, the WBVTR-1 operated normally
until Ofbit 3201 when the head wheel current began a climb from about 675 ma. to 850 ma.

in Orbit 3205 after which it slowly declines over the next hundred orbits to ahout 700 ma.
Meanwhile MFSE counts showed only one abnormality, when in Orbit 3210 while playing
back data from Orbit 3202, the MFSE count rose above 24, 000 for 90 seconds. It then
abruptly dropped below ten for the remainder of Orbit 3210 and for subsequent orbits.
During playback in Orbit 3463 the WBVTR-1 experienced 2 severe anomaly (See Appendix B)
where the MFSE counts were in the thousands, After Orbit 3467, with the MFSE counts

still in the hundfecis, operation of the WBVTR-1 was suspended while the anomaly was

studied.

From Orbits 3649 to 3787, record and playback sessions of 5 to 8 scenes were performed
daily to observe the WBVTR performance and the quality of the resulting data. In general,
the performanc was good and the data completely usable, See Appendix B.
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Between Orbits 3788 and 3810, two 3-minute recordings and one 3-minute playback was
made on the tape footages between 1147 and 1480. The MFSE counts were helow 50 and the
headwheel current below 600 ma, The data was completely usable. 7

- The study of performance and quality continued,

Table 15-1 lists typical pre- and post-anomaly telemetry. The telemetry values for

WBVTR-2 are also shown in this table for completeness and convenience,

Table 15-2 shows typical telemetry values for the indicated functions in each operational

mode~--Standby, Record, Rewind and Playback,
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Table 15-1.

WBVTR Telemetry Values

WBVTR-~1 Functions

Telemetry Values

| In Orbits \
Number Name T/ V* 15 3000 3398 3792
13022 | Pressure Trans (PSh) . 16.3 16.12 1 16,19 - 16,27 15,99
13023 | Temp Trans (DgC) 22,0 19.50 | 24,73 23, 66 23, 82
13024 | Temp Elec (DgC) 28.7 22.78 | 28.47 29, 43 27. 84
13026 | Capstan Speed (%) 98.0 100.51 | 99,78 100.15 101.03°
13027 | Headwheel Speed %) 99.6 95.16 92,72 92,98 93, 60
13028 | Capstan Mot I (Amp)| = 0,24 0.25 0.23 0,23 0,26
13029 | Input P/ B Volt. VVR)[(® 0.76 0.72 0. 40 0. 40 0, 59
13030 | Headwheel Mot I (Amp) 0.55 0.55 0,55 0. 64 0.56
13031 | Rec Input I (Amp) 3.55 3.15 3,03 3.36 3.15
13032 [ Lim Volt Out (VPPR) 1.48 1.44 1, 43 1,42 1,37
13033 | Servo Volt (%) 50,0 50.03 50, 42 50, 31 50,10
13034 | +5.6 VDC Conv (VDC)| 5.66 | 5.66 5, 65 5.73 5. 74
13200 { -24.5 VDC (VDC) @ -24.91 | -24.90 | -24.91 | ~24,91
13201 | -12 VDC" (VDC) ~12.08 | -12.08 | ~12,08 | -12,08
13202 | Temp APU (DgC) 25.79 | 28.41 27. 46 26. 77
WBVTR-2 Functions
_ Orbit Number .
Number Name T/ V * 15 64 103 147
13122 | Pressure, Trans (PSD) ® 15.99 16.25 16.25 16.11
13123 | Temp Trans {DgC) - 18.46 19.19 20,72 21.09
13124 | Temp Elec (DgC) 21.50 22.00 24, 00 21.92
13126 | Capstan Speed (%) 99,91 | 100.53 | 100,80 99,38
13127 | Headwheel Speed (%) 94.16 95.48 97.64 98.78
13128 § Capstan Mot I (Amp) 0.17 0.24 0.24 0.28
13129 | Input P/ B Volt. (VPP) 0.66 0.63 0.62 0.61
13130 | Headwheel Mot I {(Amp) 0.55 0.59 0.52 0.53
13131 | Rec Input I ' (Amp) 3.70 3.53 3.07 3.43
13132 | Lim Volt, Out (VPP) 1.34 1.41 1.41 1.39
13133 | Servo Volt (%) 49,47 49.60 49, 80 49,48
13134 | 46.6 VDC (VDC) 5,47 5.64 5.58 5.59
13200 | -24.5 VDC (VDC) -24,.91 | -24.90 | -24.90 | -24.90
13201 | -12 VDC - (VDC) -12.08 | -12.08 | -12.08 | -12.09
. 13202 | Temp APU 25.79 26.31 27.64 26.19

*Thermal Vacuum Test Data

(DgC)

@ Thermal VacValues not given

@ After Orbit 196 WBVTR-1 configured to MSS: Thermo Vac Value then 0.40.
: @ Thermal Vacuum Data are not available for WBVTR-2.
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Table 15-2. Function Values by Mode in Orbit

Playback Standby Rewind Record
Orhit Orbit Orbit Orbit
Function/Description T/V 3781 T/V 3750 T/V 3778 TV 3791

13029 - Input P/B Voltage 0.37 0.58 0 0 0 0 0 0
13028 - Capstan Motor Current 0.256 0.26 0 0 0,18 0.20 0,28 0.26
13030 - Head Wheel Motor Current 0,56 0.62 0,45 0. 44 0.50 0. 46 - 0,55 0. 58
13031 - Recorder Input Current 3.27 3.74 2,04 1.78 2,16 2.0 3,55 3.46
13033 - Serval Voltage | 50,0 50, 7- 0 0 0 ] 0 0
13026 - Capstan Motor Speed 98.0 101.3 0 0 102,20 99,20 99.60 | 102.88
13027 - Head Wheel Motor Speed 99,7 93.64 | 103.10 95.41 | 101,90 95,10 99,60 | 194.23
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SECTION 186
RETURN BEAM VIDICON

The Return Beam Vidicon (RBV) Subsystem operated normally from turn-on in Orbit 19 to
Orbit 196 when it failed to respond to-a turn-off-command because of a probable failure of
a relay in the Power Switching Module, The RBV itself was not the cause of the failure,

nor was it affected by the failure, The RBV has not been reactivated since Orbit 196.
An assessment of the RBV performance was given in ERTS-1 Flight Evaluation Report

23 July to 23 October 1972. For completeness and convenience, the telemetry values are

repeated in Table 16~1,
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Table 16-1. RBV Telemetry Values

FUNCT ION ORBITS
T/V
NO. NAME VALIE 26 85 149 196

14001 CCC Board Temp. {(DgC) (1) 18.61 20.04 19.30 19.53
14002 CCC Pwr. Sup. Temp (DgC) (1) . 19.93 21.58 20.70 21.21
14003 +15 VDC Sup. (TMV) 3.95 3.69 3.95 3.78 3.95
14004 +6V-5.25 VDC Sup. (IMV) 3.05 2,84 2.93 2.98 3.05
14100 vID OUT CAM 1 (TMV) 1.06 1.04 1.15 1.13 1.12
14200 VID QUT CAM 2 (TMV) 1.09 1.05 1.26 1.23 1.24
14300 VID QUT CAM 3 (TMV) 1.05 1.03 .21 1.19 1.2¢
14102 Comb. Align I Com 1 (TMV) 3,495 3.67 3.94 3.87 3.94
14202 Comb. Align T Com 2 {TMV) 3.92 3.90 3.91 3.89 3.91
14302 Comb. Align I Com 3 (TMV) 4,04 3.75 4.03 3.80 4.03
14103 Cam 1 Elec Temp. {DgG) (1) 20.84 23.37 2264 25,38
14203 Cam 2 Elec Temp. (DgC} (1) 18.64 21.06 20.62 22.87
14303 Cam 3 Elec Temp. {DgC} (1) 21.03 23.61 23.23 25.57
14104 Cam 1 LV Pwr Sup T. (DgC) (13 21.71 231.94 23.49 25.92
14204 Cam 2 LV Pwr Sup T. (DgC) (L 18.38 - 20.63 19.40Q 23.30
14304 Cam 3 LV Pwr Sup T. (DgC) L) 20.75 23.02 22.73 25.67
14105 Cam 1 Def. + 10 VDC {TMV) 4.01 3.73 4,00 3.77 4.00
14205 Cam 2 Def. + 10 VDC (TMV) 4.00 3.71 3.98 .77 3.98
14305 Cam 3 Def. + L0 vDC (TMV) 3.97 3.95 3.95 4,02 3.95
14106 Cam L + 6V -6.3 VDC (TMV) 3.71 3.45 3,70 3.61 3.7¢
14206 Cam 2 + &V -6.3 VDC (TMV) 3.69 3.42 3.67 - 3.49 3.67
14306 Cam 3 +6V -6.3 VDC (IMV) - 3.73 3.47 3.72 3.47 3.72
14107 Cam 1 Telec 1 (TMV) 2.62 2.50 2.54 2.55 2.64
14207 Cam 2 Teclec 1 {TMV) 2.65 2.53 2.56 2.41 2.64
14307 Cam 3 Telec 1 (TMV) 2.64 2.54 2.51 2.45 2.61
14108 Cam 1 Vid Fil I (TMV) 2.47 2.30 2.36 2.38 2.46
14208 Cam 2 Vid Fil I (TMV) 2.54 2.37 2.52 2.39 2.52
14308 Cam 3 Vid Fit 1 (TMV} 2.61 2,44 2.60 2.53 2.60
14110 Cam | TARVOLT (TMV) 3,43 3,42 3.42 3.45 3.42
14210 Cam 2 TARVOLT (TMV) 3.36 3.13 3.22 3.26 3.32
14310 Cam 3 TARVOLT (TMV) 3.47 3.23 3.46 3.45 3.47
14113 Cam 1 Vert Def V (TMV} 2.96 2.75 2.90 2.85 ©2.97
14213 Cam 2 Vert Def V (TMV} 3.00 2.86 2.98 2.86 3.01
14313 Cam 3 Vert Def V (TMV) 3.45 3.45 3.47 3.37 3.45
14114 Cam 1 Vid FPT {DgC) (1) 18.15 20.77 17.91 20.99
14214 Cam 2 Vid FPT (DgC) (1) 20.62 20,11 20,52 20.62
14314 Cam 3 Vid FPT (DgC) (1) 18.54 20.88 19.08 20.20
14115 Cam 1 Foc Coil T (DgC) (1) 17.71 21.67 18.74 19. 70
14215 Gim 2 Foc Coil T (DgC) (1) 17.70 21.60 19.25 19.97
14315 (am 3 Foc Coil T (DgC) (1) 18.03 22.09 19.88 20.56
(1) Thermo-Vacuum temperatures for these functions were not reported.
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SECTION 17
MULTISPECTRAL SCANNER SUBSYSTEM

The Multispectral Scanner Subsystem (MSS) continued to operate satisfactorily.

Telemetry values have been within normal limits since launch. Table 17-1 shows typical
readings. The maximum multiplexer temperature to date is 31°C. The calibration lamp A
current has remained at 1, 12 TMV from pre-launch to the present.
- Line length words were found to remain within the 3220 + 3 word criteria. Figure 17-1 shows
the line length history since launch. The line length words were checked from the RSE test

set interval lights during real time data transmission.

Minor Frame Sync Error counts have been normal (zero) during all real-time data trans-

missions,
Time code extracted from demuxed data was observed and found to be functioning normally.

Noise characteristics at black level video exhibited no excessive noise in any of the 24 video

channels.

Rotating shutter lock was checked and found to be a nominal 35 to 40 seconds, which is normal

for this scanner. .

Real time data is routinely observed on the A-scope during real time transmission and data

quality appears to be uniformly good.
All Band 1 cal wedges are still out of saturation, but continue to remain stable,

To determine whether quantum levels remain stable with time, a comparison was made be-

tween five words on the calibration wedge in each sensor as seen in Orbits 1240 and 3159,
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Table 17-1. MSS Telemetry Values

Function T/V Orhtt _ _

No. Name Unit Val * 20 3001 3400 3810
15044 FOPT2 T (DGC) 20.5 17.46 20, 80 20, 21 20,25
15046 ELEC CVR T (DGC) 21,5 19.37 22.68 | 22,06 | 22.26
15048 SCAN MIR REG T (DGC) 22.8 16.35 21,50 20.36 | 20.63
15050 SCAN MIR DR, COIL T (DGC) 22.4 15,94 20. 00 20, 01 20, 10
15052 ROT SHUT H8G T (DGC) 20.8 16.91 20. 68 20,13 20. 28
15043 FOPT1T (bGC) 20.6 17.67 20, 96 20. 40 20, 42
15045 MUX PWR CASE T (DGC) 22.4 21,19 23, 90 22.77 23. 04
15047 PWR SUP T (DGC) 21.8 17.41 21, 09 20, 40 20, 65
15049 SCAN MIR DR, EIC T (DGC)  22.8 16.12 21.16 20, 07 20,35
15051 SCAN MIR HSG T (DGC} 21.1 15,60 20,71 19, 62 19, 87
15040 MUX -6 VDC (TMV) 3.95 4,03 4, 03 4,03 4, 03
15042 AVG DENS DATA (TMV) 1,76 1.87 2,13 2,20 2,35
15054 CAL LAMP CUR A (TMV) 1,08 1.12 1.12 1,12 1,12
15056 BAND 2 £ 15 VDC (TMV)  5.05 5.10 5,10 5,10 5.10
15058 BAND 4 + 15 VDC (TMV) 5,00 5.10 5.10 5.10 5,10
15060 +12 - 6 VDC REG (TMV)  4.90 4,82 5,02 4. 886 5,02
15062 +19 VDC REC OUT (TMV) 4,81 4,80 5, 01 4, 85 5. 00
15064 BAND 1 HV A (TMV) 5.21 5,10 5,12 5,12 5.12
15066 BAND 2 HV A (TMV} 4,46 4, 50 4.52 4, 52 4, 50
15068 BAND 3 HV A (TMV)  4.58 4.60 4. 62 4. 62 4, 62
15070 SHUT MOT CON OUT (TMV)  2.48 2. 42 2,51 2. 43 2,52
15041 A/D CONV REF V (TMV) 5,82 5.93 5.95 5,93 5,93
15053 SCAN MIR REG V (TMV)  4.44 4.42 4,63 4. 48 4, 61
15055 BAND 1 % 15V (TMV)  4.94 4.97 4,97 4, 97 4.97
15057 BAND 3 + 15V {TMV)  4.94 5. 00 5. 00 5, 00 5. 00
15059 -15 VDC TEL. (TMV)  5.02 5, 02 5,02 5. 02 5,02
15061 45 VDC LOGIC REG {TMV)  4.80 4.82 4.71 4. 81 4.75
15063 -19 VDC REG OUT (TMV} 3.42 3.43 3.57 3. 45 3.50
15071 SCAN MIR DR, CLK (TMV) 1.94 1,93 2.00 1.95 2,00

17-2

* THERMAL VACUUM TEST DATA

(HV SUPPLY B NOT USED YET IN ORBIT)




The comparison for only one word is shown in Table 17-2, and is typical for all 5 words.

The stability is api:afent.' A comparison of the slope and offset of each sensor calibration
wedge between Orbits 1240 and 3159 are presented in quantum levels in Table 17-3. The
slopes shown in Table 17-3 are relative to a standard slope, and show acceptable correlation,

The offset correlation is also good.

Table 17-2. Quantum Level Stability _ Table 17-3. Slope and Offset

: : Relative Slope Offset
Word [Sensor | Orbit | Orbit Orbit Orbit Orbit Orbit
No. No. 1240 | 3159 Sensor 1240 3159 1240 3159
1 41,181 41,96 1 +0.049 | +0.029 -2.26 -2,33
2 41,87 42. 10 2 +0.078 | +0.077 -3.47 -3.66
280 3 40,20| 41. 02 3 +0,010 . | +0. 005 -2.62 -2, 87
4 40,55 40.70 4 +0,074 | +0.069 -2.15 -2.06
5 39,08] 38. 12 5 +0.045 | +0.070 -2.41 -2, 22
6 | 42,09]43.16 6 -0.044 | -0,068 -3.31 -3.56
7 47,32 47,58 7 +0. 128 | +0, 123 -7.99 -7.95
8 46,02 | 44.98 8 +0,122 | +0, 138 -6, 83 -6.49
380 9 47.35| 47.06 9 +0.086 [ +0, 090 -6, 56 -6,42
10 46,72 44. 95 10 +0.079 | +0, 108 -7.28 -6.76
11 47.21\| 46,81 11 +0. 052 +0. 056 -6, 28 -6, 12
12 46, 55| 46.29 12 +0.032 | +0, 037 -6, 39 -6, 34
13 49.77| 51. 04 13 -0.109 | -0.137 -7.54 -7.84
14 46, 65| 46. 12 14 -0.074 | -0.065 -6, 52 -6.33
15 47,75 46.76 i5 -0.137 {-0,121 -6.35 -5.94
360 16 42,721 40,99 16 -0.136 | -0.116 -5.62 -4, 84
17 43,99} 43.23 17 -0.153 | -0. 140 -5.71 -5,42
18 45,15} 44,13 18 ~0.072 | -0.055 -5,61 -5.29
19 40,23 40.35 . 19 -0.397 | -0,402 +2,43 +2. 50
20 37.31] 37.09 20 ~0.453 | -0,445 +2,67 +2.69
21 39,48] 39.83 21 -0.486 | -0,503 +3, 50 +3.62
250 ' 52 | 33.28| 33.36 22 -0.462 | -0.468 | +2.89 | +2.907
23 32.67| 33.37 23 -0.455 ~0.485 +2,22 +2,30
24 33,66 34.53 24 -0,318 | -0.354 +2, 30 +2,40
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To compare the cal wedge word quantum level versus orbit, only one word from the calibra-
tion wedge in each sensor has been selected for graph pfesentétion. However, the other five
words selected in the computer program to determine the wedge shaping have been analyzed
and found to be consistent with the data presented in Figures 17-2 to 17-9, Sensors 1 thru 7
plus 9, 11 and 12 all reveal that a gradual decrease was occurring from initial activation to
=z Orbit 1000 and has remained somewhat stable from Orbit 1000 to present, This character-
istic has also been witnessed by oscilloscope as all of the Band 1 calibration wedges have
come out of saturation since initial activation. The other sensors show an early rise before

the decline and levelling off seen in all the sensors.

All sun calibration pulse amplitude data on Figures 17-10 and 17-11 have been taken from
scope readings with the MSS in the primary/low/linear mode or the MSS in the primary/low/
compressed mode, MSS data in the primary/low/compressed mode has been transformed to

primary/low/linear in order to present consistent parameters for graphing.

The sun cal input is obtained through a series of four mirrors (facets) any one or two facets -
may be activated during a single sun cal orbit depending on the spacecraft attitude, rates, and
time of year. With a stable vehicle (Nadir reference) the pulse duration would be about 9.3
seconds and the input of consecutive pulses for any orbit would be separated by =~ 1 minute

11 seconds.

During sun calibration input the vehicle has been noted to be reacquiring horizon reference
at the terminator. This indicates a yaw change away from the sun and pitch down during
some sun cal inputs and pitch up during other sun cal inputs, however, this should have no

effect on the peak sun cal pulse.
Before launch the expected sun cal output from the four MSS bands was:

Band 1 - 2, 8 volts
Band 2 - 3,0 volts
Band 3 - 2.8 volts

Band 4 ~ 2,0 volts
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A typical reading for sun calibrations acquired
in Orbit is that taken at NASA OCC during
Orbit 3742 on April 18, 1973.

facet was active,

Only one mirror

The sun was in the field of

view for 25 seconds With the pulse occurring

at 22 milliseconds from line start. Sun cali-

bration pulse maximum amplitude, via scope,

for each channel in primary/low/compression

mode is shown in Table 17-4, These values,

less than those expected before launch, have

remained stable since launch., The explana-

tion for the difference is still under study.

Thirty-six MSS sun calibrations were made.

The orhits are listed in Table 17-5.

Table 17-5. MSS Sun Calibration
Orbits
21 730 1790 2766
47 814 1887 2964
89 915 1985 3159
103 1012 2082 3351
131 1207 2180 3546
214 1303 2278 3742
326 1400 2375
423 1497 2389
521 1595 2473
619 1692 2585

Table 17-4, Sun-Cal Pulse Values

for Orbit 3742

Sensor No. (Volis)
1 0.8
2 0.8
3 0.8
4 0.7
5 0.7
6 0.8
7 2.0
8 1.8
9 2,0

10 2,0
11 2,0
12 2,0
13 2.8
14 2.6
15 2.6
16 2.4
17 2.6
15 2.4
19 1.8
20 1.7
21 1.8
22 1.7
23 1.8
24 1.7
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SECTION 18
DATA COLLECTION SUBSYSTEM

The Data Collecfion Subsystem has operated satisfactorily since turn-on in Orbit 5. Between
' Orbits 2898 and 3102 (15 days) severe interferenoer was ei:periencéd. The effect on receipt
of valid messages was slight, ‘but many non-messages were accepted as messages and then -
rejected as invalid, creating an apparent high percentage of "bad'" messages. A study of the
receiver AGC history shows the source of the interference originated from 330N 1010W

(see Appendix B).
All telemetry functions have been normal as shown in the typical values of Table 18-1.

Since turn-on.in Orbit 5, this subsystem has received 243, 951 messages of which 218, 749
(89. 8%) were perfect. In periods without obv'ious interference, perfect messages exceed 795%.
111 ground platforms are curreﬁtly active with a maximum of 103 being received during one
orbit, The maximum number of messages received in one orbit was 539, received during
Orbit 3764, Over 400 messages were received during 21 Orbits, and over 500 messages were
~ received duz_;ing 7 Orbits, Figure 18-1 shows the history of DCS message receipts. Notice

the 18-day cycle of increase and decrease of messages.

The DCS has been on since Orbit 5 for a cumulative total of 6549 hours, 3 minutes and
25 seconds, Reception probability has remained at 99%. The system threshold continues to
exceed 3400 km. No adverse effects of grazing angle or of adjacent data collection platform

ig discernible. The ground fransmission system is also performing satisfactorily.

Prior quarterly reports have used as a system figure of merit the ratio of number of mes-
sages delivered to users divided by the number of messages received. The figures of merit
in the first quarterly report was 0, 643; in the second guarterly report, the figpure was 0. 656.

The current figure is 0. 813. Even this figure is conservative because in the first three

18-1



months, many of the messages received were merely test messages requiring no deli

to users. As the number of messages continues to increase, the effect of those early

test messages diminishes,
Appendix C contains the current DCS Platform List.

Table 18-1. DCS Telemetry Values

very

T/V*
20°C Value in Orbits
Number Name Units Plateau 16 3000 3400 3810
16001 Revr 1 Sig Str (DBM) -118. 0 —1247. 09 -121, 07 -124, 21 -124.94
16002 Revr 1 Temp DGC) 23.0 22.72 24, 04 23. 66 23.62
16003 Revr 1 Inp Volt | (VDC) 12, 02 -12. 02 12. 01 12. 02 12,02

*Thermal Vacuum Test Data

Receiver 2 has not vet been used in Orbit.
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1TH4-ERTS-78

"1TH4-ERTS-77

1THO-ERTS-81
1THO-ERTS-886

1THO5-ERTS A-420
1TH05-ERTS A-421
ITHO5-ERTS A-422
1THO-ERTS-84, 86

1ITHO-ERTS-87

1THO5-ERTS A-423

1THO-ERTS-88

APPENDIX A
ERTS-1 ISSUED DOCUMENTS

Use of Moméntary Enable Commands on ERTS-1, dated 2/6/73

Contingency Plan for ERTS~1 USB Side A to Side B Switchover,
dated 2/6/73

ERTS-1 Flight Hardware Operating Time Summary, dated 3/5/73
WBVTR-1 Operating Time Summary, dated 3,/8/73

Orbital Mid Scan Code Symmetry From Orbit 2375 and Comparison
to Previous Results, dated 3/13/73

Quick Look Evaluation of Orbit 3150, Line Length, Data Quality,
Band 1 Cal Wedges and Noise at Black Video Level, dated 3/13/73

Data Thru Orbit 2389: PLL and PLC, and Sun Cal Pulse S/N; and
Comparison of Mean Signal Level for Video Data and Sun Cal Orbits,
dated 3/16/73. '

Recent DCS Interference, dated 3/13/73 and 3/23/73

USB Power Output Decline, dated 3/27/73

Orbital Mid Scan Code Symmetry, MSS Sampled Orbits 103 to 3189,
dated 4/9/73.

" Quality Tests on WBVTR-1, dated 4/19/73
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APPENDIX B
CONTENTS

Title
Observatory Anomalies
Command Clqck Execution Counter Updating
USB Power Output Decline
WBVTR-1 Abnormality
WBVTR-1 RCA Memo
Quality Tests on WBVTR-1

Recent DCS Interference

Page
B2 - B3
B4 - B5
B6 - B18

B19 - B21

B22 - B26

B27 - B32

B33 - B78
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DATE

7/24 h2

7[2a(72

7/25/72

8/03/72

8/03/72

8/06/72

OBSERVATORY ANOMALIES

ANOMALY

SUN SENSOR TEMPERATURE HIGH

SOLAR PADDLE TEMPERATURE
EXCURSIONS GREATER THAN
EXPECTED

USB POWER OUTPUT DECREASING

WBVTR NO, 2 POWER CONVERTER
SHORTED

DECREASE IN SOLAR ARRAY
CURRENT

RBY POWER TRANSIENT PSM
TURN—OFF FAILURE

HOwW OBSERVED

OF F—L.INE

. OFF—LINE

OFF—LINE

REAL TIME
& OFF—LINE

OFF—L.INE

REAL TIME

COMMENTS

NO ACTION REQUIRED FOR
ERTS 1, ERTS B REDESIGNED

NO ACTION REQUIRED FOR
ERTS 1; MATH MODEL
CORRECTED

WILL SWITCH TO SIDE B
WHEN NECESSARY;, UNDER
INVESTIGATION FOR ERTS B

TURNED ALL P/L OFF DURING
PASS, FORMED NASA/GE/RCA
EVALUATION COMMITTEE,
REDESIGNED FOR ERTS B

EVALUATE DEGRADATION
EFFECT DUE TO SOLAR
FLARE ACTIVITY

TURNED OFF PRM, NASA/
GE/RCA EVALUATION
COMMITTEE FORMED —
REDESIGN PSM FOR ERTS B
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DATE

. 81072

8/10/72

9/03/ 72

12{04i72
12/ 06172

3/29(73

OBSERVATORY ANOMALIES

(CONTINUED)

ANOMALY HOW OBSERVED
DCS RECEPTION PROBABILITY OF F—LINE
DROPPED TO 71 %
MSS CAL. WEDGE LEVELS OFF—LINE
DECREASING
SUN CAL OQUTPUTS LOW
INCORRECT TIME TAGS IN REAL TIME
COMSTOR CELL. 12
PITCH ) MOTOR DRIVE DUTY CYCLES OFF—-LINE
ROLL INCREASED FOR SHORT
YAW PERIOD
WBVTR NO, 1] HIGH BER REAL TIME

COMMENTS

EXTERNAL., INTERFERENCE

EVALUATE DATA — CONTINUE

"INVESTIGATION TO IMPLE—

MENT CORRECTIVE MEASURES
ON ERTS B '

RELOAD COMSTORS AND
VERIFY

EVALUATE — PREPARED
CONTINGENCY PLAN, UNDER
INVESTIGATION FOR ERTS B

EVALUATE — FORM NASA/
GE/RCA COMMITTEE
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SUBJECT

COMMAND CLOCK COMMAND EXECUTION COUNTER UPDATING

[NFORMATION REQUESTED/RELEASED

Introduction

During the course of Nimbus D integration and test, a number of command executions

failed to occur. Eleven of these were considered to be related to the command sub-
system. In three of these instances the command execution counter did not update, so
the problem was considered to be related to the transmission link. 1In the remainder
of the command failures, the counter did update (5 times) or 1ts status was indeter-
minate (3 times). The problem was not considered serious due to its infrequent
occurrence and the reason for the updates without command executions was never satis-
factorily established.

Conclusions and Recommendations

be

no

A number of reasons for the counter updates were postulated, but were not able to

be backed up by evidence:

1) TFailure for a relay to pull in
"2) Harness intermittant

3) Matrix driver fallure

4) Sshort driving pulse

5) Improperly coded command

6) Tmproperly decoded command

7) Erroneous counter update.

The first four reasons were nol very likely due to the random nature of the failures
and the ability to successfully retransmit the same command immediately after the
failure. The fifth reason implies computer program errot gince transmission bit errors
are not likely to pass the command clock's error criteria; and a program errcr would

expected to show up more frequently. This left the last two reasons as the most

likely possibilities. An investigation by Calcomp revealed that a timing race was
present between the incoming command data and the internal command clock timing which
could result in the same command being executed twice with the loss of a second realtime
command. This is not considered a serious problem in either the Nimbus IV command

clock or in future units since all command executions are verifiable by Digital B tele-
metry or status changes and a missed command can easily be re—transmitted. Therefore,

design changes are recommended.
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Discussion

The command execution counter in the command clock is comprised of six flip-fleps
which are triggered by the trailing edge of the monostable multivibrator pulse which
drives the matrix driver amplifiers. Therefore, an update of the counter indicates
that a command (not necessarily the correct one) was decoded and the matrix driver
amplifiers were triggered by the monostable. It does not determine whether or not
a command pulse actually left the command clock.

There is a 100 kHz master clock signal in the command clock which is used for
internal timing. This signal is derived from the 3.2 MHz master oscillator and is
asynchronous with any incoming command data. It 1s used to establish a "T-counter”
which consists of a series of 10-usec pulses counted from 1 to 50, When a realtime
external command is received and decoded, the fiftieth (last) strobe pulse is OR'd
with the T2 pulse to activate a gate (L-gate). The L-gate sets a shift control
flip-flop in the comdec and matrix decoder which permits the shifting of the nine bits
of command data from the comdec to a command register in the matrix decoder. The
shifting takes place at a 100 kHz rate on bit times T3 through Tll, when the shift
control flip-flops are reset to permit no more data to shift. The L-gate also fires
the monostable which turns on the MA and MB drivers selected by the data in the matrix
decoder command register and creates a matrix busyterm which feeds back and inhibits
the L-gate and clear the comdec. The monostable pulse is nominally 40 msec wide and
the drivers are gated on by the T1ll term, indicating the proper data has been shifted
into the command register., The trailing edge of the monostable 1s used to update the
command execution counter. '

Since the incoming data strobe and the T-counter are asynchronous, it is possible-
for the L-gate pulse width to vary from 0 to 10 usec. If portions of the gate derived
from the 128 bps data strobe became true just as the T2 portion was preparing to go
false, a very narrow pulse would result. This pulse could fire the monostable but
not set the flip-flops, which require a finite time at thelr imputs. This would result
in execution and counting of the previous command which still occupies the matrix de-
coder command register.

Calcomp demonstrated the above in a laboratory test using a breadboard matrix
and a controlled L-gate. This test showed that pulses less than 50 nanoseconds wide
would fire the monostable but not set the shift control flip-flops. The problem could
be prevented by synchronizing the T2 term to the L-gate or by creating the matrix
busy feedback term with the monostable firing and the setting of the flip-flops. Either
approach would involve a design change and is not considered necessary since the problem
affects only realtime commands which are monitored.

The above satisfactorily explains the problems observed during Nimbus D I&T, but
leaves some questions unanswered. OSince the maximum L-gate pulse width is 10 usec
(governed by the T2 term) and the minimum pulse width to set the flip-flops is 0.05
usec, it appears that in a large sample, 1 out of every 200 commands should be counted
but not executed, Test data showed evidence of 1 in 10,000 (estimated total).

(Note: It can be assumed that the ratio was somewhat higher than this since many com-
mands are sent to ensure a status which already exists and their non-execution would

not have been observable). Also, the above timing problem could result in the first
command of a transmitted sequence being missed and the last command of the preceding
transmission (which is still in the command register) being executed. If the erroneously
executed command was one that changes a normally automatic 5/8% status, an undesired
response could result. This was never observed during test. It appears that there

is still a missing variable which lowers the probability of this occurrence. It is
believed that further investigation by Calcomp is warrented.
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March 27,1993
SUBJECT

USB Power Output Decline
INFORMATION REQUESTED/RELEASED

Introduction

Since launch, the USB power output, as measured by telemetry, declined in.
power from 1.6 watts at launch to 0.35 watts in orbit 3450. No impairment
to the functional operation of the USB transmitter has been observed, the
expected margin Being at least ancther 0.20 watts decline to a value of 0.15
~watts. No signal-to-noise problems exist at ground stations receiving tele-
Mmetry and ranging transmissions from the ERTS-borne USB. Signal-tc-noise
prroblems in DCS receptlon have been attributed to extraneous ground-based
interference {see PIR~U-ITH6-ERTS-84 dated March 16, 1973).

Because of this trouble-free USB performance, there is a rising suspicion
that the telemetrv-indicated power decline in the USB may actually be only
a decline in the performance of the telemetry measurements.

st e e a e w

~Objective-of this-Study

The objective of this study is to determine whether there has been an actual
power decline in the USB, or whether the telemetry measurements were errone-
ous.

Sunmary

Ground Station AGC measurements, selected to successively reproduce the
geometry and propagation characteristics of the transmission conditions,
show an impressive ecorrelation with the telemetrv-~indicated power decline.

Despite minor incongruities in the data, the trend is clear and unmistakable
leaving no reasonable doubt that the telemetry data is authentic.

Discussion

At launch, the power ocutpbut of the USB-A traasmitter was reported bv tele-
metrv to Be 1.6 watts. As shown in Figure 1, the power output declined with
time, generally dropping abruptly in periodic steps of 0.1 to 0.2 watts.
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The signal level at the ground. stations, as measured by the voltage on the
automatic gain control (AGC) circuit generally followed the pattern of tele-
metry-indicated USB power decline as was reported in the last two quarterly
ERTS-1 Flight Evaluation Reports dated November 1972 and March 19%73. However,
correlation of the AGC readings with USB power output is ecomplicated by con-
siderations of azimuth, elevation and range conditions during transmissions,
spacecraft attitude and antenna patterns, by ground statiocn equipmenc (e.q-
an 85-fcot diameter antenna versus a 30-foot diameter antenna), and by equip-
ment condition and calibration accuracy. Regular field reporting of AGC
_levels characteristicallv show standard deviation of two or more decibels.
The downward trend, however, Wwas sufficiently apparent to permit the conclusion
in the quarterly reports that the USB power was actually declining as indicated
by telemetry. In order to ascertain whether this conclusion was justified or
not, a technique is needed to eliminate the effects of geometry, spacecraft
antenna pattern and ground station variations.

The telemetry point at the USB diplexer is sensitive to the voltage standing
wave ratio (VSWRY and to the length of the line between the diplexer and the
antenna. Because there is no isolation in this circuit, the telemetry voltage
is also potentially exposed to power flowing into (e.g. from the 20 watt WPA-1
radiations) as well as to the power flowing out from the UsB. Furthermore,
the transmitter unit now operating in the ERTS spacecraft (EAB-FT-2) is not
the one tested and calibrated in thermo-vacuum {EAB-FT-1}. Before launch,
EAR-FT~2 had been in operation for only 177 hours, while EAB-FT-1 had been
overated for 1835 hours previously. The calibration curve in current use

was derived from the EAB-FT-1 unit. A signal generator was fed to the divlexer
yielding VSWR of about 1.3 not really representative of flight conditions

which characteristically vield ratios of 1.4 to 1.5. Furthermore, due to the
low power output of the signal generator, it was only possible to derive values
for the calibration curve at about 0.4 watts. Later, a galibration test was

made with the unit installed in the ERTS spacecraft but with no means for
varying the power output. Thus, it was only possible to derive values for the
calibration curve at around 1.1 watts, the normal nover output for the EAB-FT-
1 unit. With these two regions on the curve established, the remainder of the
curve was derived analytically. EAB~FT-2 which was installed in the ERTS one
month before launch had a power outnut of about 1.6 watts. The inadegquacv of
the calibration curve became apparent after launch when the telemetry indicated
values above 2 and 3 watts~-an impossible condition, thereby flagging calibra-
tion dinaccuracy in that region of the curve, at least. The calibration curve
was then revised analytically.

Figure 2 shows the old and the new calibration curves. In the region above
1.2 watts, it is seen that the disparity between the old and new curves 1is
huge (above 0.3 watts) and increases rapidly with increasing power. But in
the region below this value, where it has been operating since orbit 388 (see
Figure 1), the difference is a maximum of 0.12 watts. The calibration curve
itself cannot therefore be considered a contributing factor to the awparent
USB power decline.

The orbital parameters of ERTS-1 are maintained such that every 252nd orbit

repeats the ground trace. Thus, the conditions of azimuth, elevation, slant
range and spacecraft antenna pattern will be repeated every 252 orbits. Orbits

B-8
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0 through 115 are classed as cycle 0, and tlenceforth, every 251 orbits con-
stitute a cycle; i.e. cycle 0, 1, 2... The AGC values measured at the ground
stations are for points of maximum AGC value,.normally at the point of closest
approach unless affected by the s/c antenna nattern. Therefore, if AGC read-
jngs from one c¢ycle are compared with readings from its corresponding orbits
in succeeding cvcles, for each ground staticn, it will be possible to> obtain
nearly identical conditions of azimuth, elevation angle, slant range and
spacecraft antenna pattern. Then AGC readirgs will be responsive only to USB
radiated power, providing the ground equipment is maintained and.calibrated
.satisfactorily.

In Table 1 for Goldstone operations, two orbit families are selected: one
for orbit 41 plus each 251st succeeding orbits, and the other for orbkit 42
plus each 251st succeeding orxbit. For these orbits, the maximum AGC readings
at Goldstone for USB transmissions (Link 4) are listed. Also given are the
slant ranges, azimuths and elevation angles measured at Goldstone.

ITn Figure 3, the data from Table 1 is plotted and a smooth curve drawn for
each orbit family. Por the same orbits in each cycle, the USB power output
history is also plotted in relative db values, from the curve in Figure 1.

The trend and general shape of the AGC curves are similar to the trend and
shape of the USB power output curve derived from telemetry. The initial
decline, the flattening in the center and the later decline is similar in the
three curves. The total drop in indicated power is also similar, but not
identical. The decline as indicated by AGC readings are 4db and 4.4 db for
the ranges of 1045 Xm and 2140 Km. respectively; as compared with the 6db
power decline shown by telemetxy. It has not yet been determined whether this
difference is due to variations in spacecraft attitude or ground station per-
formance, but in any case, it does not affect the impressive correlation of
the telemetry curve with the AGC curves.

Figure 4 shows the USB antenna pattern, with the points of maximum AGC shown
by large dots, and the apprcach path shown by a line. The points of maximum
AGC .readings are on contour levels separated by 4 db. The transmission dis-
‘tances are in ratio of 2/1, adding another 6 db. Thus, a total of 10 db is
expected between the two curves of Figure 3, which is in close conformity to
the actual difference in Figure 3, showing internal consistancy in the data.

To determine whether the orbits selected in Table 1 are typical of all the
orbits, the db spread of the orbits of Table 1 are compared with the published
AGC reports in the last two guarterly reports. In Figure 5, these data are
prlotted. It is clear from this Figure that the data from Table I is consist-
ant with the data from the two guarterly reports.

Similar investigations were made of the AGC levels received at Greenbelt and
Rlaska for similar families of orbits. In FPigures 6 and 7 these data are
plotted. Though differing somewhat in shape and magnitude of decline, the
downward trend is confirmed unmistakably in all the data. The magnitude of
decline for Greenbelt was 8.2, 7.6, and 6.2 db for slant ranges cf 915, 106¢
and 1960 kilometers respectively. For Alaska, the magnitude of decline was
10, 9 and 9.2 db. for slant ranges of 9280, 1600 and 2050 kxilometers respective:
1y. ‘The Greenbelt data resulted in a smooth curve with standard deviations
abBout 1.7 db. The Alaska data resulted ir an exaggerated shape of the tele-

B-10



TABLE 1

GOLDSTONE AGC READINGS ON
LINK 4 WITH 30-FOOT ANTENNA

Page 1a

CYCLE. onBiT AGC ORBIT AGC.
SIN N S S ©~ - DBM _ DBM
0 41 42 -86
1 292 =100 293 -89
2 543 - 98 544 -90
3 794 - 97 795 -88
4 1045 - 98 1046 -90
§ 1296 - 89 1297 -92
6 1547 ~ 99 1548 -90
7 1798 =100 1799 -90
8 2049 =100 2050 -90
9 2300 =102 2301 - ~-93
10 2551 2552
11 2802 ~100 2803 ~90
~ \ié-*\\~~ - 3053 -102 3054 ~92
slant
range~ ~ - 2140 Km 1045 Km
~el ang.~ - - 17° 59°
azimuth 97° 282°

B-11
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FROM: K. S. Rizk
Page 4

metrv-indicated power output values with somewhat higher standard deviations.
Alaska uses an 85«foot antenna and Goldstone uses a 35-foot antenna, account-
fng for most of the difference in power levels between Figure 6 and Figure 7.

As in the case of the Goldstone data, the data for Greenbelt and Alaska were
tested for internal consistancy and conformance with data from the peior pub-
lished quarterly ruports, with similar favorable results. The 6.6 d» differ~
ence at Greenbelt between the AGC readings at 915 kilometexs and at (960
kilometers show consistancy in the data. The 7.5 db difference at Alaska also
is consistant, when coupled with the spacecraft pattern antenha effects. For

.both stations, comparison of the data from these selected families of orbits

witHh data from all orbits (see 2 Quarterly Reports), the results are favorable-
similar to that shown in Figure 5 for Goldstone.

As a final comparative test, to determine whether ground station results might
change with time as personnel, equipment, adjustments and procedures changed,
it was felt useful to examine the AGC level measurements of another spacecraft.
transmitter. TFiqure 8 shows the ground station measurement of Wide Band

Power Amplifier -2 during the same time period. The small decibel difference
at different slant ranges is due to an antenna pattern designed to vield an
egqual field at all distances in its horizon. It is seen that the measured

AGC shows no decline with time at Both ranges. It is, therefore, not reason-
aFle to attribBute the USB decline in AGC levels toc a change in standards at
tHe ground stations. ' '

Conelusions

The power output of the USB has declined with time in general conformity with
the telemetry values. ’

B-15
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 GENERAL & ELECTRIC

S0 HERIEL PLACI

BELTSVILLE, MD, 20703

March 30, 1973

SUBJECT

WBVTR-1 ABNORMALITY

FROM:

R. Crouse/ T. W. Winchestex

K. 8. Rizk

-

COP{ES:

AN

IPACE
Ei:‘YESTTEhJLS

On 29 March 1973 during MSS playback in orbit 3463, the MFSE counts

all exceeded 400.

Further investigation showed that all playbacks after orbit 3462

show high MFSE counts.

The Headwheel Motor Current for the WBVTR-1 rose after orbit 3462

as shown below.

MODE ORBIT 3425
Playback 0.68 ¥ 0.03 amp
Record 0.70 ¥ 0.03 amp

ORBIT 3464

0.95 ¥ 0.05 amp

0.80 ¥ 0.05 amp

Headwheel current increased slightly in orbit 3465, then receded to
its near-normal level by orbit 3467, but the MFSE count remained high.
The capstan motor current varied only slightly.

An examination of the WBVTR operation during a record session, and
the subsequent playback in three segments in three different orbits,

is-shcwn'below (March 28-29, 1973):

WIDEBAND RECORD

WIDEBAND PLAYBACK

GMT SEG FOOTAGE
Prhit Start . Stop Start Stop Orbit| Sta. MFSE Counts
No. No.
345‘5 12:14:54 12:21:53 742 g82 3463 N 422, 1150, 1247, 1879,
501, 542, 1890, 4865
882 959 3452 A 4, 5, 11, 43, 23
959 1167 3461 A 15, 2, 11, 13, 3., &

This shows that th: abnormality did not occur until

orbit 34&3.




GENERAL D ELECTRIC
‘ WBVTR-1 ABNORMALITY

March 29, 1973
Page Two’

all playbacks after orbit 3462 have had high MFSE counts as shown below.

DRBIT STA GND STA MFSE COUNTS
AGC dbm
3462 N =717 422, 1150, 1247, 1879, 501, 542,
1890, 465
3464 F-\ -85 - 485, 471, 445, 706, 820, 603
N -8 - 37, 142, 53, 218, 142, 493
3465 G =77 412, 3070, 13274, 9565, 10975, 8035,
: 5127, 6270, 6605, 7100
A -65 2000, 9000
.-B466 A -64 55, 294, 1185
3467 A -65 987, 471, 37, 175, 360, 7692

Subsequently, during Real-time pass 3470 at ENT the MFSE count read
from O to 6, normal for ENT which has a long land line between the
receiving site and OCC.

It is, therefore, concluded that about the time of orbit 3463 (just
after midnight GMT on March 29, 1973) an abnormality occurred to
WBVTR-1 affecting its playback performance severely.

- Attached is a summary of WBVTR-1 operations.

K 3.

K. 8. Rizk
QOff Line Evaluation

Saew
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WBVTR-1

THRU ORBTIT

3462

Flight On~Time

Video Head Contact Time
In Flight
Pre Flight

Total

Iin ~ Out Cycles of Video
. Head Contact

% Record Mode
$ Playback Mode
% Rewind Mode

% Standby Mode

3/29/73
KSR

544:08:55

426:53:21
. 126

552:53:21

3986

36

43

20

B-21



SEEET

April 19, 1973

National Asronautlcs and Space Administration
Goddard Space Flight Center :
Graenbelt, Maryland 20771 .

Attention: Mr, J. M, Hayes
Code 73L

Dear Jack,
Attached is the Preliminary Report (RCA Doe. No. 317) for the
"ERTS 1 WBVTR 1 Anomaly requested by Gil Branchflcwer at our meeting
. here at RCA on Friday, April 13th, A Final Report will be pre-
pared when all tests and data reviews pertqining to the Prototype
anamaly have been completed, '

Yours truly,

John B, Long
Aerospace Programs
Recording Systems
JBL:bj '

attachment

B-22



Analysis of WBVTR #1 Anomaly

_7'_'(?reliminary'ﬁqgort)-_

On March 29, RCA réceived'a':epbrt that WBVIR #1 (RCA" Prototype) recorder -
gave anomalous performance during the playback of data obtained during
orbit 3163 and subsequent operations. Specifically, it was stated that

that the capstan current may also be above normal, Persomel from

RCA visited GSFC on the same day and the next to observo the data
firsthand. Racorder malfunction was easily verified, expecially

noting the time interval between noise bursts. This was detormined to
to be 3.2 ms, corresponding to the time required for one revolution of
the headwheel motor. As a result of this determination, a more tharough
search for the cause of recarder malfunction was initiated., An initial -
assessment of the recorder problem was atiributed to a broken flexure
and/or debris on the headwhesl. . Subsequent data analysis has ylelded
the following information: - .

1.0 Computer Print Out of 1 MSS Frama

A computer print out of a single MSS frame was generated by
NASA to vield a more accurate appralsal of the nolise distribution,
To accomplish this task all video signal levels (within one

. spectral band) on the white side of a particular gray level

- ware set below a threshold. All other gray levels were printed
out in an analog signal level, ' The analysis of this data show
the following: o :

1,1 The distribution of errors on the gray scale showed a
.predominance in the range of 1l to 17 levels away from black,
indicating that the errors out of the recorder wore primarily
of the logic "1» type, This in turn could be interpreted as a
pericd of reduced FM carrier level signal in the recorder,

- possibly caused by tape dropouts, See Figure 1.

1,2 The distribution of errcars in the time domain showed that the -
typical duration of an error burst was around 150 us, It
" glso showed that the errors would start out at a low rate,
then build up to a high rate and then drop to a lower rate,
Thiz would tend to indicate that the errors wero not occurring
at tho begimning or the end of each hsead scan, i.e. not near
the video hoad switching interval. See Figure 2.

1.3 The time intervals between centera of the noise bursts wers
moasured but showed no discernible timing pattern, See Figure 3,
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1,k The duration of the bursi errors wore measured and were found

. to contain some periodicity; these were approximated to be
7, 33, and 50 Hz. The first frequency corresponds to the
hunting frequency of the headwheel motor, The other frequenclies
could not be readily idemtified with any known mechanical
resonances of the headwhecl motor or transport unit; these
feqquencies possibly are best frequencies between the actual
mochanical phenomena and the sampling rates, '

Analysis of 70wmnm Film

A 70mn £ilm of crbit 3h6L was furnished to NCA covering several
spectral bands, This film was analyzed in an effort to obtain a
more accurate distribution of the noise signature. A review of
the data thus obtained shows the following:

2.1 TIntorruption of the entire MSS playback processing oceurred
occasionally after a sequence of very high errors generated
by one head of the recorder. A% other times, the picitre
generating process was interrupted for no discornible reason.

2,2 The noise distribution for extended psriods of time remained

with one particular head, occasionally varying from a duration
of a fow hundred microseconds to a full head scan (800 ps).

2.3 HNoise bursts that nearly cover the duration of ona head scan

frequently show reduction of errors in the middle of the head
gscan. See Figure L.

2,)} Occasional noise mrsts extending over more than one head
sean were noted, including an occasion where the noise pattern
clearly shifted from one head to a subsequent head within an
interval of 2 seconds. Sce Figure 5.

3.5 The noise distribution in ome spectral band does not always
correspond to that of ancther spectral bani, This is primarily
noted when continuous tracks of errors are gencrated,

Analysis of TR70 Tape

NASA has furnishod RCA a dub of a magnetic tape of orbit 3L6h, This
tape was analyzed by synchronizing the timing base of an oscilloscope
to the once-around rate of the TR7O headwheel panel. This would
yield a close simulation of synchronizing the oscilloscope to the
h:id?hﬁgl panel of the spaceborne recorder. The following data was
obtained:

3,1 For any one recorder or playback.period, the noise in the MSS

signal remained primarily with one head.
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3.2 When the noise duration extended over one complete head zcan,
the errors seem to be concentrated at the beginning and at the
end of the head scan while showing reduced error rates at the
center, See Figure 6, There were occasions when the noise
would shift from one head to the next, :

3,3 A few instances were ncted where all four heads would have
equally timed noise bursts throughout all four head scans.
See Figurse 7. This is a typical noise pattern corresponding
to a longitudindl tape imperfection,

_}_Igadwheel Current Analysis

Using the telemoetry strip chart readings, the variations in hoadwheel
current were analyzed. The following data has been extracted.

1.1 During the peak of the anomaly, the headwheel current was found
to rise in a reasonably smooth slope from a previous level of
approximately 700 ma to a level in excess of 1 ampere., The
current then reduced to the level of approximately 600 ma and
has remained there. ‘

.2 Areview of tho early headwheel motor current history has

shown that between orbits 3205 and 3206 the headwheel motor
current had jumped from about 620 ma to BOO ma and subsequently
settled at around 700 ma, Poor MSS sipnigl performance was

also reported at this time, However, data for a more detailed
analysis of this malfunction has not yet been made available.

L.3 Prior to this anomaly, the hsadwheel motor current level had
been approximately 560 ma and has jumped to 620 ma some time
after orbit 2h400. Again no specific data is available to

. further characterize this changs.

Minor Frame Syne¢ Error Analysis

Throughout the anomalous peried, the variations in minor frame
sync errors have been analyzed in an effort to discern any
characteristic patterns or correlations. In general, it can be
stated that the abnormal minor frame sync errors have been

quite variable as they most likely are a function of the record and
playback process _

5.1 Good correlation has been obtained between minor frame syne

errors and playhack voltage, TIn particular, whenever the
playback voltage would fall to abnormally low levels the minor
frame sync errors were high.

5,2 Some correlation has been found between minor i’rame'sync errors

and the change in headwheel motor curremt between recording and
playback of the same dataj however, exceptions to these obser-
vations were also noted, -
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5.3 Correlation between minor framexsync‘error arnd headwheel motor
- current during playback has also beon noted. Again numerous
exceptiong can be identified, '

5.} No correlation has been found between minor frame sync errors
and tho number of record/playback passes that a particular
segment of tape has experienced,

6,0 Capstan Current Amalysis

An attompt has been made to note any abnormal deviations in the
- capstan current. No deviations beyond those nommally encountered
have been found during or after the peak of recorder malfunction,

7.0 Electronic System Analysis

A review was made of electronic components that could account for
the recorder anomaly, It is obvious that recorder performance is
completely normal except for periods when the headwheel panel shoe
is e¢losed, This would require that the recorder performance anomaly
be related to the circuit that powers the hold coll of the shoe -
mechanism, No sinple point electronic failures and no reasonable
miltipoint electronic failures can be postulated that could link
the above electronic eircuit with the other obsorved anomalies,
i.e., increased headwheel current, decreased playback voltage,

and MSS error rates extending for only a portion of the head scan,

8.0 General

e

After the review of the data outlined above, it became highly
desirable to place the recarder back on a limited operating cycle.
Tt was determined that the worst possible failure modes related

-~ to0 the observed anomalies could not seriously lmpair the other
functions of the spacecraft, therefore, short record/playback runs
were made from the beginning-of-tapes, The results of these runs -
have shown conclusively that the minor frame sync error rate was
highly repetitive as a function of tape position, This leads to
the conclusion that during the height of the ancmalous recorder
performance, the tape surface was damaged.

At this point, it became a reasonable assumption that the primary
canse of tho anomalous behavior of the recorder was due to debris
being plcked up by rim of the headwheel, the debris occasionally
spilling over on Yo the heads and thus reducing the playback voltaga,
Tt was also decidad to proceed with a tape lapping operation which
would be expected to give the recorder some additional rellability
margin over that achieved by the natural recovery of the recorder.

A sumary lstier (Appendix A) was written at this time, Since the
lapping operation, the racorder has again been operated in the limited
mode at the beginning-of~tape. Thers has been no significant change
in the performance of the recorder although a slipht decrease in
headwhoeel motor current may be discerned., This minimal change in
parformance had been predicted, further verifying that the tontative
analysias was correct, '

B-26
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‘[ suRECT

QUALITY TESTS ON W3IVIR-1

to

“Discussion
2 .

INFORMATION REQUESTED/RELEASED

‘Intfqduction

In'drbit 343, after midnight GMT on March 29; 1973, during p1aybacklof

"WBVTR-1, very high minor frame sync error (MFSE) counts were observed. The

recorder was not used in its normal mode after orbit 3469. A study was be-
gun to determine the nature of the abnormality and to plan a future course
of operation for the recorder. :

For a detailed discussion of the abnormality, see March 30 memo on this sub-
ject, Activities during orbits 3454 to 3467 were discussed.

Sinde that time, a detailed study of all the data is being made at RCA to
determine the cause of the anomaly, the history, and the options available
for resumption of operations with the recorder. To supply continuing infor-
mation for this study, selected recordings and playbacks are being made and

“the resulting MFSE counts are correlated with tape footage, headwheel cur-

rent, playback voltage and telemetry information.

Beginning on April 11, 1973, a daily record and playback operation was per-
formed. Generally, about seven scenes were taken in western Africa, and
played back at Greenbelt two orbits later to observe the MFSE count. 0Only
the video tane section between 12 and 215 feet (approximately) was used, so
as not to risk damaging the remainder of the tape which is potentially usakléd
1853 feet. These operations were performed during the orbits shown in Table
1. | _

1t is seen from Table 1 that a LAP operation of the WBVTR was performed on
Orbit 3728. 1In this operation, the tape footage was advanced beyond the End;
of-Tape stop (1853.5 feet) to an abrasive section 15 feet beyond. The tape

‘was ladvanced 12 feet into the LAP section, providing over 3600 passages of

each head across the abrasive material on the tape. .

PAGE NO, _{_ RETENTION REQUIREMENTS
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The MESE counts for the last six playbacks in Table 1 are plotted in Figure
1.  The plotted points in Figure 1 give a MFSE count accumulated over the
prior 10 seconds, equivalent to 10 feet of the tape. Hence, the count cannot
be used to identifv a footage line of the tape, but can only localize it to
the prior 10 feet, with no information on the count distribution thru those
10 feet.

Above the MFSE plot are plots of headwheel motor input current, and of play-
-back voltage. There is a clear trend to higher headwheel motor current with
higher MFSE counts. The absolute value of the current (between 0.5 and 0.6
amperes) however is far below the value during the anomaly when it rose to
saturation at 1 ampere. The value now is about what it has averaged since
launch except for a rise in the orbits 3205-3300 and the period of the abnor-
mality. (See Figure 2.) ' :

The Playback voltage shows a trend to drop with rise in MFSE counts but the
correlation is not yet clear. - :

Conclusions

1. Lapping may have slightly reduced the MFSE count, but did not significanti
affect the area of usability of the tape. '

2. A section of ‘the tape between 80 and 90 feet consistantly produces MFSE
counts above 100. The maximum acceptable number is 17.

3. The section of the tape between 115 and 215 feet consistantly produces

. MFSE counts in excess of 17, being in the thousands in the 130-165 foot
area; in the hundreds in the 165-195 foot area; and above 1000 in the
185-215 foot area.
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17

17

18

19

TABLE 1

Record and P1éyback‘Test Operations of the WBVTR-1

Orbit

3649
3651

3663
3665

3677
3679

3719
3721
3721
3728

3733
3735

3746
3749

3760
3763

Operation

Record 7 scenes
Playback above

Record 7 scenes
Playback above

Record 8 scenes
Playback above

Record €& scenes
Playback above

Repeat playback above

LAP WBVTR heads

Record 6 scenes
Playback above

Record 5 scenes
Playback above

Record 5 scenes
Playback above

B-29
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P

SUBJECT

" RECENT DCS INTERFERENCE

INFORMATION REQUESTED/RELEASED

INTRODUCTION

Since launch, the Data Collection System (DCS) has experienced ocassiconal
interference of varying duration and intensity. Early periods of mild in-
tensity and short duration were associated (see Memo 1H05-4%0 by J.E.
Seitner) with transmissions by Nimbus 4 to ground-based IRLS, and to an
unidentified transmitter southeast of Denver, Colorado. The two more recent
periods of interference were the most severe {over 30% bad messages) and

most prolonged (over 3 days). The first of these--November 29 to December 2,
1972-~was attributed (see PIR~U~ITH4-ERTS-73 by K.S5. Rizk) to ground equip-
ment supporting the Apollo and Nimbus E launches.

The latest period of interference was the most severe {over 40% bad messages)
and most prolonged (15 days). It began in Orbit 2898, about 13:40 GMT on
February 16 and continued through Orbit 3102, about 0500 on March 3, 1973.
For at least one orbit per day, the bad messages exceeded 70% of the total
messages received. As abruptly as the interference started, it subsided,

and the DCS resumed its normal rate of less than 5% bad messages.

OBJECTIVE OF THIS STUDY

The purpose of this study is to determine the geographic location of the
source of these latest interfering signals.

SUMMARY

Plots of the geographic location of the spacecraft at peak times of interfer-
ence indicate that the spacecraft passed through lebes of the radiation pat-
tern of an interfering equipment. Four independent location techniques, in-
cltding convergance of the lobes, and other characteristics of the field
pattern of the interfering signals were used to fix with high confidence the
location of the major interfering eguipment at 33°N 101°W {#100 miles}) adja-
cent to Abaline, Texas. 2Zones of continucus heavy interference (the RAGC of
the DCS receiver registered levels above -110 dbm) were experienced at the
nearest approach of the spacecraft to the designated location of the source
of interference.

. PAGE NO. _{_ﬂﬁTENTiON REQUINEMENTS
T. W. Winchester . COPIES FOR 1 MASTERS FOR
L. Smith-Code 430 ' ] 1 we. ] 3 wes.
" E. Painter-Code 430 ; ) £ 3 wmes. ] 3 mos.
J. Seitner-~U2112 . ! ’ r]_g,..w;_ [—112...@'_
J. Morakis-Code 752.A °r 1 s, 1 o
,_____.‘J . Roggrt._.; K. Rizk (4} i ["']_ ‘ ﬂuonn?a::ruav

TORM ICES 2 ATV, { S B-33

.




PIR.
rom: K.S. Rizk
rage 2 .

.

In addition to this major source of interference, at least one 93-second
period of interference can be ascribed to signals from the IRLS spacecraft
transmitting on a frequency within the bandwidth of the DCS xreceiver while

above and near the ERTS Spacecraft. . S

RECOMMENDATION - S :

It is recommended that appropriate steps be taken to arrange with the operators’
of the interfering equipment some method for preventing recurrance of this
interference. - :

DISCUSSION

On 16 February about 13:40 GMT during orbit 2898, a south-to-north night time
pass over the eastern U.S., the percentage of DCS bad messages was 40%, up
sharply from the customary level of about 5%. For the next 15 days, this
severe interference was experienced. The interference existed on all orbits
over the United States in which DCS data was collected, except for the two
daily western-most DCS orbits. Figure 1 shows the percentage of bad messages
received during this period of interference.

To identify the general geography where maximum interference occured, Table 1
was prepared. The first 3 columns list the date, the ground receiving station
and the orbit number. The last three columns list the total number of messages
the number of bad messages and the percentage of bad messages received. The
middle four columns separate the orbits geographically by zones of longitude.
This results in 8 geographic zones, through which night and day orbits pass
during each day.

Figure 2 shows the geography of the early morning (GMT) night-time passes and
Figure 3 similarly shows the geography of the day-time passes. The February
12 orbits transited the eastern edge of each zone. Each day's orbits moved
successively westward about 1.3° per day from the track of the preceding day's
orbit. For convenience, the orbits are grouped into families, each orbit in
a family being separated from the next by 14 orbits. To avoid obscuring the
geographical significance of the interference levels, Table 1 gives only Zone
3 orbits from February 27 through March 4, 1973. \+&£ el madat s 8o Lo

: Pele B0l f oA T,
Figqures 4 through 11 show the DCS performance in each geographic zone seqgquential-
ly. Zones 1 through 4 are night-time, south-to-north passes occuring in the
early morning hours, Zone 1 passes occuring shortly after midnight GMT, arnd
Zone 4 passes occuring before 0700 GMT. Zones 5 through 8 are day-time, north-
to-south passes occuring between 1400 and 2200 GMT. One orxbit a day transits
each geographic Zone. '

In Zone 1 Figure 4 the percent of bad messages are seen to be generally below
10% before the interference started on 16 February. Thereafter, the interfer-
ence level drifted upward toward 40% as the daily orbits moved westward, indic-
ating that each day it moved nearer to the source of interference,
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AT o - TABLE 1 v . E,,;'f.y_jﬁ-”
N - <. DCS PERFORMANCE BY ORBITS .-;1ﬂ';f.;;._}
’ e TR S ST Sty
DATE ~ GND ORBIT NO. " ZONES - \'DCS MESSAGES
i REC'V. - 1/5 2/6 3/7 4/8
' "BTA.* : W. LONG. AT 38°N LAT. _ Total Bad sbad
Feb. 12 N 2835 85 _ #1162 |- 18 11
o : N 2836 1 80’ o] 249 12 5
Day 043 | G 2837 - . T 1108 - -p 148} 13 | 13-
"~ 6 2838 : - 133 " | 67 |{,5 7
N 2843 74 ' . - .1 200, ] 11 6
| N 2844 S D : 1169 | " 15 9
! G 2844 o - 99 o 1m 12 7
G 2845 ' 126 ] 79 3 4
Feb. 13 N 2849 56 : 168 13 8
‘ , N 2850 82 . ) 254 17 ?
Day 044 G 2851 : 108 136 9 7
: G 2852 ' . 133 63 . 5 8
. N 2857 ‘76 - - ] 229 |17 7.
N 2858 ‘ .1 101 +] ‘146 | 22 8
N ¢ 2858 Lo “lorr2 |09 5
G 2859 - 127 - 70 6 9
Feb. 14 N 2863 57 _ - 66 | 6 9
N 2864 83 _ 261 12 5
Day 045 G 2865 , 109 ‘ 136 10 7
' G 2866 135 3 1 7 11
N 2870 52 . 86 '] .8 14
u 2871 ‘ 77 221 7 3
N 2872 ' 103 153 ;13 9
G 2872 ‘ . 174 13 7
- 2873 128 82 12 15
Feb. 15 N 2877 59 ' | 196 7 4
N 2878 85 | 285 18 7
Day 046 G 2879 110 124 8 6
. G 288D 137 60 { 6 107
N 2884 52 9 5 6
N 2885 78 233 | .17 7
N 2886 104 133 | 17 13
- G 2886 _ 182 17 9
G 2887 : ' 130 83 9 11
Feb. 16 N 2891 61 192 14 7
_ N 2892 ‘ 86 . 263 17 6
Day 047 G 2893 112 1 122 - 8 7
: LA 2894 . i 138 57 | .- 3 5
N 2898 54 ' a0 | 29 40
N 2899 80 ' 170 39 23
N 2900 ‘ 106 93 21 23
G 2900 118 22 19
: G 2901 ' 131 68 2 3
* N = Greenbelt: G = Goldstone
** start of interference : s
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DATE - GND ORBIT NO. ZONES PDCS MESSAGES
: REC'V. ‘ 1/5 2/6 3/7.__4/8
STA. W. Long. 38°N LAT. Total EBad _%Bad
Feb. 17 N 2905 - 61 109 16 15
S N 2906 88 : 168 | 60 | 36
‘Day 048 G 2907 113 9l 6 7
. G 2908 139 40 2 5
N 2912 56 84 28 33
N 2913 81 154 26 17
G 2914 107 303 236 78
-G 2915 133 37 0 0
Feb. 18 N 2919 63 199 57 29
_ oo N 2920 89 132 47 | 36
Day 049 G 2921 115 267 189 71
: G 2922 141 38 2 5
N 2926 57 131 37 | 28
N 2927 83 169 42 25
G 2928 108 230 158 69
G 2929 ' 134 43 0 0
Feb. 19 N 2933 65 205 54 26
N 2934 90 135 33 24
Day 050 G 2935 116 _ 287 [ 221 77
- -G 2936 142 26 2 8
N 2940 58 | 128 33 26
N 2941 84 132 39 30
G 2942 : 110 267 191 72
G 2943 136 41. 1 2
Feb. {20 N 2947 66 195 31 16
. ; N 2948 82 153 57 37
pay 051 G 2949 118 153 84 55
N 2954 60 : 175 64 | 37
N 2955 85 132 25 19
G 2956 111 361 305 85
G 2957 137 65 33 51
Feb. 21 N 2961 67 214 36 17 /7
N 2962 94 167 31 197
Day 052 G 2963 119 106 41 39
_ : N 2968 61 128 26 20
N 2969 87 105 21 20
G 2970 113 381 320 84
G 2971 138 36 3 8
Feb. 22 3 2975 69 174 43 25
' N 2976 95 103 25 24
_Day 053 G 2977 121 128 52 40
¢ ' N 2982 62 : 145 34 23
N 2983 89 97 22 23
G 2984 - 114 2717 211 76
G 2985 140 42 16 38
Page 2b-2
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ZONE

LY

End of interference

DATE GND - ORBIT NO. _ s DCS MESSAGES
REC'V. 1/5 2,6 3/7 4/8
STA.* W. Long. AT 38°N LAT. Total Bad %Bad
Feb. 23 N 2989 71 258 73 28
G 2990 96 : 312 205 66
Day 054 G 2991 122 73 1 1
N 2996 64 143 23 16
N 2997 90 154 36 23
G 2998 116 kKY: 3 312 81
G 2999 1142 40 1 3
Feb. 24 N 3003 72 211 | 41 |19
' G 3004 98 285 210 73
pay 055 G 3005 123 g3 3 4
N 3010 65 167 42 30
, N 3011 a1 381 151 40
v G 3011 206 64 31
7 G 3012 117 175 87 50
G 3013 143 37 2 5
Feb. 25 N 3116 a7 117 44 38
N 3017 73 , 205 38 19
Day 056 G 3018 100 359 280 78
G 3019 125 76 1 1
N 3024 67 179 33 18
N 3025 93 177 44 25
G 3025 _ 247 152 62
G 3026 118 280 210 75
Feb. 26 N 3030 49 144 66 46
N 3031 75 235 52 22
‘Day 057 G 3032 101 231 143 62
G 3033 127 81 6 7
N - 3038 69 170 32 19
N 3039 94 146 22 15
G 3039 297 206 69
G 3040 120 244 178 73
Feb. 27
bay 058 3046 102 438 125 74
Feb. 28
Day 059 3060 103 365 268 73
Mar. 1
Day 060 3074 105 340 256 75
Mar. 2 )
Day 061 3088 106 477 379 79
Mar. 3
Day 062 * 3102 108 396 295 74
B-38
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Mar: 4 ;
Day 063 3lle ; 109 117 B 4 3
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In Zone 2 Figure 5 the same rise in interferencs level is again apparent with
orbit movement wéstward. On February 25, the westward movement had carried
‘the daily orbit out of Zone 2 inteo Zone 3. There was no Zone 2.orbit that day.
On day 26, an orbit from the preceding family entered Zone 2 at its eastern
extremity which explains why the interference level dropped to its level 4in the
February 16/17 era. ,

‘In ZOne 3 Figure 6 it can be seen that in the pre-interference era, the message
count dropped daily. When the interference began, the message count, ‘the bad
messages and the percent of bad messages rose sharply; and then declined as
.the orbit continued stepping westward, indicating it was receding from the
interference source. The sharp rise again after the 24th of February was due
to the fact that the prior Zone 3 orbit had stepped to the westward out of the
Zone, and an orbit from the preceding orbit family approached the eastern ex-
tremlty the high percent of bad messages indicating that the interference source
‘was nearer the eastern rather than the western end of the Zone. In Figure 6,
the DCS performance is extended through March 2, because it was becoming appar-
‘ent that this family of orbits eventually passed over the interfering source.
For these orbits from February 25 through March 2, it can be seen the percent
of bad messages generally exceeded 70%.

In Zone 4 Figure 7 it can be seen that no appreciable interference occured.
‘The total message count declined as each days orbit moved to the west, receding
from the ‘DCS platforms and ground receiving stations. The orbit family moved
‘out of range to the west on February 20, and an orbit from the preceding orbit
'family entered the eastern edge of the Zone on February 25, upon which the
message count rose abruptly.

In Zone 5, Figure 8, the first of the day-time north-to-south passes, the effect
of the interference can be seen by the abrupt rise in percent of bad messages
‘on February 16, but there appears to be no significant trend in percent of bad
messages with orbital westward movement. This is a characteristic of signal
strength from low elevatlon angles--large dlstances——lndicatlng the source was
not near.

In Zone 6, Figure 9, again the sudden effect of the interference can be seean
by the percent of bad messages rising to 23% on February 16, from a level of
7% on the prior day. The total number of messages received declined as the
orbital westward stepping carried the spacecraft away from Greenbelt, the
ground receiving station. Continued movement of the orbit westward, however,
brought the Goldstone ground station within range on February 24. On February
25, most of the messages were received by Goldstone. The spacecraft position
was ncw such that the percent of bad messages rose sharply from a lavel of 20%
to over 60%. Such steep rises are characteristic of nearness to the source of
interference. The reason for the isclated peak in the Greenbelt performance
data on February 24 is not immediately apparent, and is the subject of contin-

uing study.

In Zomne 7, Figure 10, the effect of the interference is immediate, and large,
"The percent of bad messages remained daily in the vicinity of 80%. With west-
ward movement of the daily orbit, Greenbelt received no more messages after
February 16, when the interference had just begun. After February 23, the west-
ward movement appeared to be carrying the spacecraft away from the interference
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source, and the percent of bad messages declined 25% in successive passes of
this family of orbits. "Again the steepness is characteristic of proximity to
the source.

In Zone 8, Figure 11, no effect on the DCS performance is seen. at the onset of
the interference on February 16. Peaks on February 20 and 22 are unexplalned
and on February 25 and 26 a large change occuxed in the percent of bad messages
There appears to be no relation to the prior interference and is the subject
of contlnuing lnvestlgatlon.

From the above analysis, the orbits of interest appear to be those in Zones 2,
3, 6 and 7. To study in greater detail the DCS performance in these Zones,
the AGC levels in the spacecraft DCS receiver were examined. These values are
sampled every 16 seconds and read out by telemetry. It is therefore possible
to plot these samples for the duration of each DCS station pass.

Figures 12 through 16 are plots of these values for the Zone 2 orbits. They
show the time--and hence the geographic location--when the maximum signal
strength was being received. These times are indicated by arrows along the
time scale. Values from only 5 of these 15 days of interference are plotted,
~sufficient for the purpose.

On February 17, in Figure 12, the first period of interference for this orbit
family, the signal is seen to be very high, It reached a peak of -102 dbm,

- and remained essentially above ~110 dbm for six minutes. The quiescent re-
ceiver registers =125 dbm. :

-On February 13, Figure 13, the AGC reached the record veak of -97 5 dbm, and
remained above =110 dbm for essentially 7 minutes.

From this record peak signal, the subseguent daily passes of this orbit family
in Zone 2 steadily declined as can be seen in Figures 14, 15 and 16. The peak
AGC declined to +~104, -107 and -107 dbm respectively; while the duration of

the period above -110 dbm declined to 5.5, 5 and 2 minutes resmectively. 1In
addition more discrete cyclic effects are visible in the AGC plots as the orbit
family stepped to the west, characteristic of a weakening field, or multipath
propagation. '

Figures 17 through 21 are plots of AGC values for the Zone 3 orbits. The peak
AGC signals registered are all 15 to 20 dbm below the peaks registered in Zone
2 orbits. The peak increases from a value of -116.3 dbm on February 18 to
=115.7 dbm on February 19, and thenceforth declined to a value of -118.1 on
February 22, when the orbit family is near its western extremity. Times of AGC
maximums are marked on the time scale.

Figures 22 throuch 24 are plots of AGC values for the Zone 6 orbits. On Febru-
ary 24, 25 and 26, the peak AGC levels reached were -103.1, ~-102.4 and -105.3
dbm respectively. The periods the AGC value was above -110 dbm were 4.5, 4.5
and 1.3 minutes respectively. Times of AGC maximums are marked on the time
scale.
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Figures 25 through 30 are plots of AGC values for the Zone 7 orbits. This
family of orbits experienced peak AGC levels of -110.3, -111, <113.8, =~114.5
(neglecting two extreme points), -114.7 and -111.6 dbm respectively. The
gradual decline in AGC readings indicates recession from the interfering sourc
and the leveling off and finally rising of th2 AGC level 1is consistant with
entering a lobe of the interfering source with a suitable angle of elevatioﬁ;"

From the analyses'above,_it becomes clear that the major source of interferenc
lies between Zones 2 and 3 and between Zones 6 and 7. It was obviously desir-
able to examine additional members of one of these families of orbits until
they passed over the interfering source. Because the orbit families step
westward daily, only those in Zones 2 and 6 could be considered. Those in
Zone 2 were selected for further examination because these orbits are more
nearly perpendicular to the line to the suspect interfering source and there-
fore are more revealing. ' S '

Additional orbits from the family of Zone 2 would step westward into Zone 3,
and hence are labelled Zones 2/3. Figures 31 through 34 are plots of AGe
values for four more of this family of orbits. Maximum AGC lévels were-106.2,
-107.3, -111.4 and -110.3 respectively. The first two of these orbits each
had AGC levels rise intermittantly above =110 dbm for about 1.6 minutes total.
On February 27, the AGC level recorded a double~hump cycle, with the mid-low
‘point occuring at 04:01:45, coxrespondinﬁ‘?ﬁ'ﬁ‘?ﬁ?????%?z-position of 34° N
101°W, suspected of being in the near-overhead null of the interfering Source.

either the preceding nor the following orbits in this family exhibited this
double-hump in the AGC pattern. ' '

Data from Figures 12 through 34 were used to plot the geographic location of
AGC peaks in Figure 35. The Zone 2 orbits (2906, 2920, 2948, 2990 and 3004)
show very interesting characteristics. The points of maximum AGC level are
roughly in a line NE to SW. The regicn of AGC above -110 dbm define a .
triangle with apex pointing toward 32° N 1067-E%£x§&??33?33?37—3?53t 2920 had
2 wider zone of this high level AGC VaIT&s than did orbit 2906 farther east

implying it was more nearly in the radiation lobe. This permitted calculation
the elevation angle of the interfering lobe at about 30°.

The remaining orbits of this family (3018, 3032, 3046 and 3060) were geograph-
ically 'in Zone 3. Again their maximums were in the same NE-SW line observed
in the prior orbits ' of this fauily. . '

Other orbits in Zone 3 from the next orbit family occuring a few days previous-
ly (2%21, 2935, 2949, 2963 and 2997) have relatively weak maximum AGC levels
and are plotted as shown.

The Zone 6 orbits show many of the characteristics of the Zone 2 orbits. In
only these two groups of orbits were there AGC levels above =110 dbm. The
Zone 6 orbits (3011, 3025, and 3039) have their points of maximum AGC leygls
in a NE-SW direction but with a different slope and location than those of
Zone ﬁT‘"EREEZ‘ﬁEEflines of maximum AGC levels intersect at about 33° N 100° W.

The Zone 7 orbits (2914, 2956, 2970, and 2984) make a convincing contribution
to determination of the location of the interfering signal source. When the

~B~65 .
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_three locations per orbit of maximum AGC levels are plotted, they align them~
selves neatly into thr ing lines that intersect in a small { 50 miles
maximum side) triangle at 33°N 101°W.

Thus four independent methods of location of the interfering source yield al-
most identical results. It is concluded with high confidence that th: majeor
source of interference experienced is located at 33°N 101°W +100 miles.

Data 1s available to derive the antenna pattern, field contour lines, and
prebable power output of the interfering source. In addition, video tapes

of the signal are available for examination to derive transmission character-
istics of the signal. However, these studies are not treated here, because
they are beyond the scope of this investigation, which was simply to determine
"the geographic location of the interfering signals. PFrem Figure 35, however,
it was possible to construct in Figure 36 a brief outline of the radiation
pattern of the jinterfering signal. '

In addition to this major source of interference, there is at least another
gource of interference--from the Nimbus to IRLS transmissions in the 401 mHz
band. On vebruary 20, in orbit 2957, Nimbus was near and above ERTS at
19:17:00. Nimbus transmitted to the ground-based IRLS from 19:16:00 to
19:18:00. At the same time, the ERTS DCS system was registering 30 bad mes-
sages between 19:16:20 and 19:17:53. Even while these bad messages were being
recorded in the DCS system, 5 good messages were also being received, about
normal for that timeé span and geographic location, showing the system was not
disabled during this interference, but simply recording as messages~--flagged
bad—-the signals being received from Nimbus. Without these 30 "bad"” messages
.the percent cf bad messages for that orbit would have dropped from the 51%
shown in Table 1 to 4.5%.

B-T7
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APPENDIX C
ERTS-1 DCS PLATFORM LISTS



BPTIONAL FORM N 10
MAY 108 GDITION
G3A FPMR (it m) 100 108

UNITED ST.#TES GOVERNMENT

Memorandum

TO ! pistribution DATE: 5 April 1973
FROM : J. Will:iamson - 430
SUBJECT: DCS Plat:form Lists

Reference:

(Painter) te USER SERVICES
21 and 25 March 1973.

Memos from ERTS DCS Engineer
(Holmes), "Platform Activations™,

The attached lists give the latest DCS platform locatlons, usgers, data
products, etc.
The following updates are now being entered into the NDPF Sigma 5 (Refer-

encel .
(11
(2)
(3}

The total

Preble (I015]) = gave up four of twentv-five platforms
Lum (N130) - new user added with one platform
Friedman (I023) -~ three platforms added for a total of five

number of prlatforms remains 218 (including 4 assigned tco OCC/VF).

The number of users is increased to 30 (including-occ and VFP).

Correctlons 6r qddltlons sheould Ebe glven to Ron Gale (X2719).

%ﬂ/ / /)V %WM

(f? James M. Williahson

Assistant Operations Director
ERTS Project

Distribution

L. Gonzales E. Painter
L. Smith J. Boeckel
R. Holmes E. Szaijna .
W. Webb E. Crump
T. Winchester G. Enscr
R. Crouse A. Fihelly
K. Rizk R. Stonesifer
D. Wise

Dey U.S. Swvings Bonds R galasly on the Pagrall Ssvings Plan



JMH
e e e - - - GSFC=430
. §=02773
- — -~ ERTS DCS PLATFERMG o s e e
SBRTED BY USER 1D
USER PR PLATFORM LAT LONG LBC STUDY VALID  USER  AFFILIATION

‘MID e REQ —— 6CT - DE C......_ - B
~Doo2 RLH ~ 601p - 8

Dgog RLH 6312 13

41e4EN - 71=27W R HYDR 8=31-72 COOPER ARMY ENG=MASS

MYDR 1i=27=72 CBUPER ARMY ENG MAGS

—Dppz—REH—6521~— 17~
Doge HLH 6042 34

-Dgpa RLH — 6p7y - 57—

Poge RLH 6301 - 63

~Dppa Rbr - €126 7o~

Lopz KRLH &127 B7

44wS2N—69=51 W -MAIN-HYDR - 8=31«72 CEGPER —ARMY ENG=MASS

MYDR 1y{=2772 CBEPER ARMY ENG MASS
45wi 4N 68%39W MAIN HYDR 8+=31e72 CBOPER ARMY ENG=MASS
41-02N  73=32wW CONN HYDR 7=-23=72 COBPER ARMY ENG=MASS
43=4BN  To=47w NH HYOR 11=07«72 COLPER ARMy=ENGmMASS
hi=4oN  72=how CONN HYDR 8=3i=72 COBPER ARMY ENG=MASS

-*DQOEWRLH""H51#2—“-98““*w42-34NML71-#7W MASS HYDR 11=07«72 COBEPER—ARMY ENG=MASS

Dpoe KLH 6147 103

42w24N  71=13W MASS HYDR 7=23.72 COGPER ARMY E£NG MASS

-Dpp2 RLH — 6170 - 120 ~—— #b~14N- 68+-33x MAIN HYDR 11=p7»72 CBBGPER ARMY ENG MASS

Booe RLK 6171 121

HYDR {1+27«72 CHAGBPER ARMY ENG MASS

—DoQ2 RLH ~ 6231 1g—— oo e - WYDR 1§ =07e72 CBEPER  ARMY ENG-MASS

Pooa RLH 6226 134

—Pooe RLH—6207 135

Dogze RLH 6216 142

43wi5W  7imb4iw NH HYDR 11=07«72 CBOPER ARMY-ENG=MASS
4pe24N—7{ w1 3w MASS HYDR-—7=23e72 COEPER ~~ARMY "ENG=MASS
43m43N  72=17w NH HYDR 11=27=72 CBGPER ARMY ENG MASS

~Dope RLH - 6220 144  42w15N 71=00w MASS HYDR 7=23.72 COOPER ARMY ENG=MASS

Q02 Rin 6233 155

HYDR 11=07«72 C8HPER ARMY ENG~MASS

“ego2 KLY 6242 162 T u2e=(8N "72«35w MASS HYDR 11=27e72 CBUPER ARMY ENG MASS

Doo2 KiL# 6246 166

42wlbN  71=n0w MASS HYDR 8=31.72 COBUPER ARMY ENG=MASS

'—ﬁooa‘ktﬁ"”“&2ﬁ¢““172“_‘_42-47N_“72-23W“NH'““HYUR”ii’E?-?E CEBPER™ARMY EMNG MASS

Doo2 kLH 6271 185

D002 KLM~ ~ 6272 186

D002 RLH 6273 187
~Rpo2 RLH 6334 196
Doo2 RLH 6325 213

" 47=1EN 6B=35W MAIN HYDR 8+31.72 CBEPER ARMY ENG=MASS

HYDR 11«07«72 COUPER ARMY ENG MASS
HYDR 11=07«72 (CBOPER ARMY ENG=MASS

- h4mD4N 70=12W MAIN HYDR 11+27.72 CBBPER ARMY=ERG=MASS

43=43N 72-17W NH  HYDR 1{=27«72 CBUPER ARMY ENG MASS

—DpogRkH —— 6335221
Dpoe KLH 6345 229

—Dpoe RLH — 335 237

ooz RLH 6326 238

Dott LH 6374 60

- HYDR 1107+ 72 CBEPER - ARMY ENG=MASS

42=59N 71=35W NH  HYDR 11=27=72 CBEPER ARMY ENG MASS

4#2=06N 72=38W NY  HYDR g&=31e72 CBOBPER ARMY ENG=MASS

42+15N 71=158 MASS MYDR §g&=31e72 COUPER ARMY ENG= 4ASS

HYDR 1g-=24«72 KEE  USN BCEANGRAPH

—DoI—tH— 6123~ 107
Dp11 LM 6336 222

1015  LH 6304 4

—--—————HYDR 1Q=24=72 KEE& ~ -USk “BCEANGRAPH
HYDR 1g=24e72 KEE  USN GCEANGRAPH

MISS HMYDR &=3ie72 PREBLE LSGS~MISS

1015 LW 6013 31— - == - MISS HYDR 12-15a72 PREBLE USUR-MISS

iots LW EQ17 15

MISS HYDR 8=31e72 PREBLE USGS=MISS

TIQLISTLH T U2 20
Io15 L+ 6Ju31 41

-~ M]88 HYDR-11=27a72 PREBLE "USGS=MISS -
MISS RYDR 11=27«72 PREBLE LSG5=-MISS

1015 LW - 8327 7y oo e MISS HYDR  8=31e72 PREBLE  L:5GS=4(SS

1015 LA 611D 72
015 LH Y-S T
915 LH €136 94

M{SS HYDR 11=27e72 PREBLE S8L5-MISS
© MISS HYDR 11~27=72 PREBLE USGS5=H]5E
MISS HYDR &=31=72 PREBLE USUS=4ISS

CIQIELH 6157 - iy o~ =—-MSS KHYDR 11v27a72 PREBLE USGE-4iSS

1018 Lo 6224 132

C-2

MISS HYOR 11-27«72 PREBLE US3G-MISS



101§ Ly 6230715 T TTTTUTTTTTUUUMISS IAYDR 11-27+72 PREBLE LSG3wMISS -

1048 LH 6245 168 . MISS HYDR 8=31w72 PREBLE USGS-MISS
TlIoIs WRTeEs7T 175 -MTSS HYOR11~27«72 PREBLE —ySUS~M1SS

1016 LW 62853 179 - . MISS HYDR {1=27«72 PREBLE USGS~-MISS

015 LH 6gbe 182 - T T T TMISS WYDR 11-27«72 PREBLE USGS=MISS

015 LH 6301 193 . "~ MISS HYDOR i1=27=72 PREBLE USGS-“ISS
1018 "LH 6323195 -M]SS HYDR-11%27=72 PREBLE ~ USGS-M]SS

1015 LH 6327 215 MISS HYDR &=31w72 PREBLE LSGS~MISS
—Io15 LW 6337223 MISS—HYDR 11~27w72 PREBLE ~USGSeM]ISS

Iots LA 6351 233

MISS HYDR 1i=27«72 PREBLE USGS=M]SS
1023 LH 6020 16 - 4053BN-121:?SE_CALF GEGL B8=31«72 FRIEDMAN USGS=WASH~D

TIp237LH T 6006 A6 . T T REBLT 9=pRe72 FRIEDMAN USGSewASH=DC
10g3 LH 6134 68 40*30N 121»20W CALF GEBL 8<31e72 FRIEDMAN USGS«WASH=DC
023 R 6156118 GEBL —9w22s72 FRIEDMAN PSGS=WASH"DC
Ip2g3 LH 6251 168 GEBL, B=31w=72 FRIEDMAN USGS«WASH=DC
‘No24 RLH 6014 12 HYDR 12+15=72 KRIEGER NASA=WALLBPS
TNp2¥ RLH T 6p227 18 T T HYDR 7 Bw3{=72 KRIEGER NASA=WALLBPS
No24 RLH 6023 19 _ .~ HYDR 1i+»08=72 KRIEGER NASA«wWALLSPS
TNpZ¥ RLRT 80327 26 HYDR —8*31e72 KRIEGER NASA=WALLBPS
Np24 RLH 636 2% HYDR 12+=15«72 KRIEGER NASA=4ALLBPS
TNQRE TRLR T7633g  4g T T : " "HYDR {1%pB8=72 KRIEGER NASA=4ALLOPS
No24 RLH  &0%2 42 HYDR 12=15«72 KRIEGER NASA=4aALLBHPS
“NgR4 RLHT 6572 58 T e YR 8w 3{w72 KRIEGER NASA«wWALLBPS
No24 RLW 63133 9% HYDR 12<15=72 KRIEGER NASA=wALLOPS
TNpZ¥ REH 7226 1937 HYDR {2%15%72 KRIEGER 'NASA=yALLBPS
Npoge RLH 6335 197 HYDR 8=31+72 KRIEGER NASA«qALLBPS
—Np2# RLH 6324212 — ~ T T HYDR 11#08«72 KRIEGER NASA~WALLOPS
Np24 RLR 6333 219 HYDR 11=QB=72 KRIEGER NASA~WALLBPS
NOB¥ RLH— 633p 232~ A “HMYDR 121572 KRIEGER NASA=WALLBPS
No24 RLH 6350 24D HYDR 12~15«72 KRIEGER NASA=WALLOPS
TNG2W KLH 6375 253 T " HYDR 121572 KRIEGER NASA=WALLAFS
No24 RLH  p4D3 257 HYDR 7«23e72 KRIEGER NASA=WALLBOPS
Ipes RL 6025 2% £BLE MET 11-27«72 KAHAN  RECLAMATIEN
—1026 RL 64"~ 32 T o CBLE MET  11e27.72 KAHAN © RECLAMATIGN
lIp2s KL 6062  5p CeLd MET 11=27«72 KAHMAN  RECLAMATIBN
—lges RE—6143—939 ~COLE MET—11-27=72 KAHAN— —RECLAMATIBN -
joas RL 6232 13 " COLO MET 11-27.72 KAHAN RECLAMATIBN.
~1QR5 R UE21277T138 T TTITIUTICAL 8 MET 118772 KAHAN - REC| AMATIEN:
To2s RL e24%1 161 COLEe MET 1i1-27=72 KAMAN ~ RECLAMATIBN:
—1025 RL @347 23y T T TTCRLe MET 11«27«72 KAHAN RECLAMATIBN
TU66 LH 6006 3 IISGENTTI2S37W ARJZ HYDR T 8=31a72 SCHUMAN USGS=PHBENIX
106 LH  60le 14 HYDR 7=23=72 SCHUMAN USGS=pHBENIX
1066 ~LH ~ 6151 108 T o o HYDR Be31w72 SCHUMAN USGS«RHBENIX
Ip66 LH 6165 117 HYDR  9=22«72 SCHUMAN LUSGS»OoHBENIX
—Jo66 LW 6177 427~ - "o~ oo o HYDR O 8=31.72 SCHUMAN LUSGES=PHBENI X
lpbe LW 6225 149 33=29N 109=46/ ARIZ HMYDR S=22=72 SCHUMAN USGU«PHBENIX
—1086—LH 68177 ~34=38N 311848 ARIZ HYDR 823172 SCHUMAN- USGS=PHBENIX
100D LH 6027 7 om0 T HAMET ge22.72 HBFFER  CBLEBRADD UNT v
- 1000 LM 6054 b4 : HMET 922272 HBFFER C(CHLSRADE UN]V
02d L 6135 109 OH1E 102472 SWEET BATTELLE LABS

303D LM  bO47 39 ARIZ 10"24+72 HENDRICKSAN ARIZ UNIV
c-3



© = 10=24e?2 HENDRICKSHN ARIZ yUNIV

1030 LH 6187 1ig T T T ARTL
103D LH 6361 241 ARIZ: 102472 HENDRICKSHON ARIZ UNIV
104D LM él4p 96 Lu4w16N 103~47W SDAK AGFR 7=23«72 HELLER USDA=CALIF
p4D LW~ 6175~ 125 - 44=16N 103*47W SDAK AGFR 7+23e72 HELLER USDA=CALIF
1040 LW 6317 207 h4el6N 103=474 SDAK AGFR 7-23¢72 HELLER USDA-CALIF
1050 L 6050 48 HYDR 1p=24%e72 HENRY ALA UNIV
—4080— L — 6356149 HYDR-10%24 =72 HENRY~—— ALA-UNIV -~ -
105p L 6195 69 HYDR lo=24e72 HENRY ALA UNIV -
1050 L -g12g -8y —— T Y DR 102672 HENRY ALA UNIV
1050 L 6156 119 HYDR 10=24e72 HENRY  ALA UNIV
40580 L v 6154 116 - - - MYDR 10-=24e72 HENRY ~ALA UNIY
1050 L be2hk 148 HYDR 10=24e72 HENRY ALA UNIV
08D L6555 1 8{ HYDR {0=g4%e72- HENRY-—~ALA UNIV ——
1050 L 6323 211 HYDR 10=24=72 HENRY ALA UNIV
4050 L 6346 R3g - — T T ——— -~ HYDR 10=24=72 HENRY ALA UNIy
1050 L €357 239 HYDR io0=24«72 HENRY ALA UNIV
1060 7701 961 38«59N 76=5iW GSFC TEST 7=23«72 SMITH NASA=GSFC

—3060 87737 967-—3B=EIN

76=51#-GSFC TEST—7=23e72-SMITH ~-NASA=GSFC -

C-4

N30 LB T 6075 TEY e CALETT T (i w27 a2 LUM T NASAeAMES
1340 RLH - 6030 24 41-02N  75-piW PENN HYDR 7+=23.72 PAULSBN USGS~HARISBG
1345 RLH o6 38 39m33N 7551w NJ HYDR 8=31-72 PAULSBN USGS-HARISBG
—{ B4 RLH —— 606755 ———39=4 N~ 75~41W DEL —HYDR ~8=31s72° PAULSEON USGS=HAR]I SBG
I34p RLH 6073 &3 40=5&N 76=52w PENN HYDR 10-24-72 PAULSBN USGS~HARISEG
—134p RUH blis 76 39m30N  75=34W pEL HYpR 8=31=72 PAULSEBN USGS-HARISSG
T340 RLH 6115 77 39<58N 75~11W PENN HYDR B8e«31.72 PAULSBN USGS-HARISBG
,345 RLH 6116 78 41%18N 7h=47W NJ = HYDR B8=31«72 PAULSOBN ULSGS~HARISBG
134 RLHW biP4 . b4 35e34N 75=34W DEL HYDR 7-23=7p2 PAULSEN LSGS~HAR]SHG
'"Ta“UfﬁLH’”“5315“”1“1““””39"“2N'”75F27w'NJ?*"HYDR’10'24-72”PAUL55N-USGS—HARISBG
I34p RLH 6223 147 4b1=QoN 75m55W NJ  HYDR 8=31+72 PAULSEN USGS-HARISBG
— 134y RLH™ " 6227 @ 151 ~ 4p~36N 7522w PENN HYDR 1o=24.72 PAULSBN USGS~HARISEG
I134g RLH 6275 189 KG=O4N 74=51w PENN HYDR 10=24w»72 PAULSEN LSAS-HARISDG
—~]3%g RLH = 6277 191 -~ 40=13N  Ti=46W NJ HYDR 1p=24%=72 PAULSBN USGS=HARISBOG
- l3ko RLH 6306 198 #0=41N 75=12W PENN HYDR 8=31«72 PAULSON USGS-HAR]SEG
TIB%gTRERTTT 63277199 TR0 =18NT ‘76=52W PENN"HYpR 1291572 PAULSBN|;SGS~HARISEA
134y RLH 6312 202 4O=42N 75114 PENN HYDR 10=24=72 PAULBBN USGS=HARISBG
— 1345 RKLH = 6322 "21p ~ 39=33N 75«27W NJ  HYDR 40=~24.72 PAULSEN LSGS"HAR]SBG
J34g RLH 6331 217 40=01N 74=594 PENN HYDR &=31«72 PAULSBN USGS~4ARISBG
“-J34g RLH- 6332 218 39=5gN  75=22w PENN HYDR 8=31.72 PAULSEN USGS=HAR]SHG
- 134p RLW  63%1 225 39=58N 75=14W PENN HYDR 8+«31{=72 PAULSBN USGS=HARISBG
— 134 RLH—— 6343 --227——#0=13N ~Thetb6W NJ—-HYDR ~8=31+72 PAULSBN USGS=HARISEG
I34p RLH 6344 228 39«37N 75=n8w PENN HYDR 8=31=72 PAULSHN USGS~HAR]ISBG
—134%7 RLH ™~ 6357 247 —39=57N ~75ep8w PENN HYDR 8=31e72 PAULSHN USGS-HARISEG
I34g RLH 6371 249 39e57N  75-n8n PENN HYDR 8=31=72 PAULSON USGS-HARISBG
1340 RLH 6373 251~ - 41e4BN 76=26W PENN HYDR 10°24=72 PAULSON USGS~HARISBYG
I134g RLH  e4D2 258 40=28N 77-p7# PENN AYDR 10=24=72 PAULSBN USGS-HARISBG
N347 L 6044 36 HYDR B8«31~72 ERB NASA=MSC
“N347° L 7 BQO%5 37 T T s HYDR 8w31e72 ERB NASA=MSC
N347 L 6077 63 HYDR 7=p23-72 ERB NASA=MSC
CN347 L 5112 74 ST HYUR B8=31=72 ERB NASA=MSC
347 L 6125 B3 HYDR 7=23e=72 ERB NASARMSC
TN34T7 LT e182 I T T T T T T T o HY R T 8 =31 72 ERB —- ~NASA=MS(C
N347 L 6211 137 HYDR &+=31e72 ERB NASA=MSC



‘6234 156 T

NASA=MSC ™ -
NASA=MSC

NASA=MBC ™

¥

_*BNTARID

=3NTARID

"=8NTARID

»3NTARID

T e@NTARIDT

»BNTARID

"=BNTARID

=@NTARID

- »BNTARILE

TN347 L TTTTTTTTHYDRT B=31e72 ERB.
N347 L 6a3b 157  HYDR 8=31«72 ERB
v 360 RLE "~ 6102 66 T 51=38N 8B6=24W BNT "HMET = 8-31.72 CAMPBELL
F36p RLB 6l2e 86 5Q«38N 117~03W BC HMET 8=31=72 CAMPBELL
~F360 RLE 63437 95 v —om oo o fMET . 8=31e72 CAMPBELL
F3e6p RLO 6150 104 59w#23N 1p8~53W SASK HMET 8=31.72 CAMPBELL
—F36g RLG 62377 15% HMET —8=31«72 CAMPBELL
F36g RLEB 6250 176 61=52N 121"21W NWT MET 8=31=72 CAMPBELL
—F360 RLE — 6353 235 - v - oo HMET  8e31w72 CAMPBELL
Faép RLB . 6354 236 51=piN 118=05W BC  HMET 8=31«72 CAMPBELL
—F36p RLB - 6366 246 T o T T CHMET 8%31e72 CAMPBELL
—F368 RL 6270 18% 652N 7T= 39N QUEBHMET —8=31«72 PERRIER-RESBURCES<QUE

TTI378 LT Rl IO

~ HYDR §1{=08s72 CAMERBN’

USGS~LBUISANA

1378 L ee37 159 . HYDR 11°0Ba72 CAMERGN LSGS=LEUISANA
138p L 6053 53 42w40N 70.54u MASS 11°27+72 KNBX USGS=R8STON
1381 L 6037 31 HYDR 10=24e72 BARNES USGS=NASHVILE

TIE84 L6033l T T T T UHYDR 10%p4ke72 BARNES  USGS=NASHVILE

S—1382 LT 6264 180 T #5223N

122+07W BREG HYDR 10=24%a72 KAPUTSKA

1385 LK &UJS 5
1384 LM 6011 9 GEBL 9=2272 EATON
1384 TLHTUTTe534 T 28 TUTTTTT U GEAL 9«22«72 EATEN
384 LH 6036 30 GEQL 10=24«72 EATON
1384 LB eQ%3 T35 T T T T GEBL T 83172 EATUN
1384 LH 6057 47 GESBL B8=31+72 EATEN
T13B4 LR 6056  Bd - BEGL  7=23«72 EATEBN
1384 LH £103 67 GEBL 8=31e72 EATUN
1384 TLH TTELLY 79 T GEBL 10%24w72 EATON
1384 LM 6132 9p GEBL 10=24=72 EATYUN
1384 LH 6154 108 e = GE@L, 9=22«72 EATON
1384 LH 6152 114 GELL 7=23472 EATEN
—I1384 —LH 6153115 GEBL -—~9+P2w72 EATEN
1384 LH 6176 126 GEOL 8=31«72 EATON
TU138% LH TTUBR13 139 T T T o " GEOL 8-31«72 EATHN
1364 LH 6240 160 GEBL fo=2%=72 EATEN
1384 LH 6247 1677 e e GEGL Gwp2e?2 EATON
1384 LH £25p 178 GEBL 9=22=72 EATUON
TT3IBe TLHTTRR74T TBE T T GEBL 10=24%«72 EATON U
[384 LH 6276 19) GEBL 9=p2«72 ‘EATLUN
1384 LM 6311 201 T - S BGEBL 10=24e72 EATUN
I38¢ LH 6315 205 GEBL 8e31e72 EATHN
]384 LH 6320 208 - - - - (EBL 8=31e72 EATON
1386 LM 6334 220 GEBL S=22e72 EATHN
—I384 - LH 6342 226 — —GEBL 8%31+72 EATHN
I384 LH 6365 245 _ GEBL 8=31e72 EATHN
TI384 LH 0 6370 248 T - T GEGL  8=31.72 EATSN
1384 LM 6372 290 . GEOGL 10=24-72 EATHN
1414 RLH 6031 25 FLA HyDR 7~23.72 HIGLR
— 4Ly RLH U337 e E LA HYDR 823172 HIGER
414 RLH 6035 45 FLA HYDR 12=15«72 HIGEKR

USGSBREGON

GEGL 8%31<72 EATHN ~LsGs~CALIF

LUSGS=CALIF
USGS~CALIF
USGS=CALIF

CUSGES=CALIF

USGS=CALIF
LWSGS=CALIF
USGS=CALIF
UBGES=CALIF
USGS=CALIF
USGS=CALIF
USGS=CALIF

- USGS=CALIF

USGS=CALIF
USGS=CALIF
USGS~CALIF
USGS~CALIF
USGS~CALIF
USGS=CALIF
USGS=CALIF
USGS=CALIF
USGS~CALIF
USGS=CALIF
LEGS=CALIF .
UBGS=CALIF .
USGS=CALILF
USGS=CALIF -
WEGS=CALIF

LUSGES=MIAM]

USGS=“TAM]
LSGS=] AM]

C-5



1414 RLW 6070 56 T —meem o FLA HYDR 8231e72 HIGER  USGS-MIAMI
I414 RLA 6121 81 FLA HYDR 12=15.72 HIGER USGS=MIAMI
“J414 RLW — 6141y —97 FLA~ HYDR ™~ 8%31w72 HIGER -USGES~-MIAMI
T414 RLH 6214 140 FLA HYDR 12+=15«72 HIGER  ULSGS=MIAMI
‘444 RLH - 6236 158~ 7T T FLA HYDR B=31e72 HIGER  USGS=MIAMI]
414 RLM 6230 168 - FLA HYDR 8%31a72 HIGER  USGS~MIAMI
1444 RLH - ~6252 170 — ~— 7T o FLA HYDR 12~15«72 HIGER  USGS~MIAMI
J414 RLH  6g36 174 FLA HYDR 8=31=72 HIGER  USGS=MIAMI
THIETRUH 6313 203 “~FLA THYDR 12=15472 'HIGER ™~ USGS=MIAMI"
lé14 RLH €321 209 FLA HYDR 8+3{e72 HIGER  LSGS«“]AMI
~T#14 RLH 6352 g4z ~ =" 7 " FLA HYDR 12=15e72 HIGER  USGS=MIAM]
Th14 RLH 6363 243 FLA MYDR 12=15+72 HIGER  USGS~MIAMI
Fa61 RLO 6210 136 HMET 8=31=72 KRUUS  FISH=BTTAWA

F5p1 RL - 6222

146

HMET B=31«72 ZUBRYCKY FISH=OTTANWA

43=17N  79+08W BNT HMET Be31.72

F5p2 RLO 6135 93 7 W MACPHAIL IN WATER=GNT
F503 RL 6330 216 HMET B=31e72 yBCKERSTH ATME8S=ONT
PSSy L8 7000 512  40e05N 75-23W PENN TEST 7-23.72 WBUD GEwVF

-p550 - —— 700y 543 40=0SN  75m=p3W PENN TEST 7+23¢72 W8ED  GE=VF

Y661 LH T 61317 gy T e KANS  "10=24a72 KANEMASU KSU=<ANSAS
Vest LH 6310 200 KANS 1024472 KANEMASU KSU=KANSAS

_»STOPx 0 |



RUN |

- TTTTJMW
GSFC=430
- ERTS DCS PLATFORMS
T s s GBRTED BY USER AFFILIATION - - s
BETITIZZ NS NY 3R Y T
* »
“# " FEDERAL = « - ST T -
* ’ . R
(I XTSRS STX R LY o - — T e T Tt - Trrmon e
~USER-PRBD - PLATFERM — - -LAT - LONG—-LBC—-SYUDY  VAL1D — USER ~—— AFFILIATION-
I RgQ 8Ct  DEC
ip#D LH  6jug 96 4416N 103=47W SDAK AGFR 7=23«72 HELLER USDA=CALIF
“10%0 LH 6175 125 44m16N 10374 7W SDAK AGFR  7=23w72 HELLER USDA=CALIF
1040 LH 6317 27 44w 6N {g3=47H SDAK AGFR 7-23=72 HELLER LSDA=CALIF
Doggz RLM 6010 8 41n45N 71=27W Rl  HYDR 8=31=72 CODPER ARMY ENG=-MASS
Pop2 rRLH  &312 10 Cee e e - HYPR 11=27.72 COOPER  ARMY ENG MASS
Dooe RLm 6321 17 44=5oN 69e5{H MAIN HYDR &=31~72 CDEPER ARMY ENG=MABS
002 RpuW  &y4e 34 o e HYpR 11=27.72 COGLPER - ARMY ENG MASS
ooz RLbH 6071 57 4H=14N 68»394 MAIN HYDR 8=31.72 CBOFER. ARMY ENG=MASS
Do KL — 6151 65 ~41=02N- 73=32W CONN HYDR-- 722372 CBOPER ARMY ENG=MASS
Ogo2 RLH 6156 7, §3=4BN  7p=47W NH  HYDR 1170772 COBPER ARMYENG-MASS
-Dgo2 Rbm 6127 - B7 - 41=46N  Tp=u4nW CONN HYDR &=31«72 COGPER ARMY ENG=MASS
Nppe RLn 6142 98" 42=34N  71=~47v MASS HYDR 1i=p7«72 COEPER ARMY ENGeMASS
J02 RLW ~- 6147 193  42<24N 71~313W MASS HYDR 7=2372 COOPER ARMY ENG MASS
Opp2 RiH €175 . 120 45wi4N  BE~334 MAIN RYDR {i~p7e72 COOFER ARMY ENG MASS
-Qope Runw- 63171123~ = —HYDR ji=27«72 CHOHBPER ARMY ENG MASS
Dpp2 HREH 6201 129 HYDR f1=07«72 CBUPER ARMY ENG=MASS
-Dop2 Rin 6206 134 4348w - 7imbiW NH HYDR 1i=07=72 COUPER ARMY=ENG=MASS
0002 Riw 6207 135 42=24N 71=13n MASS MYDR 7#23.72 CBOPER ARMY £NG~MASS
Dppe RLH 6216 142 - 43e43N  7pey7n NH - HYDR (1=27«72 COOPER ARMY ENg MASS
Dpp2 RLH  6c2p 14k 42=18N 71-pow MASS HYDR 7=23.72 COUPER ARMY ENG=MASS
-Dpp2 ®eH - 6833155 o s e e HYDR 110772 CBOPER. ARMY ENG=MASS
Dooa RLH  624p 162 42=09N 7p=35W MASS HYDR j1=27«72 CBUPER ARMY ENG MASS
Dpp2 RiH b2he 166 42=15N  7i=npW MASS HYDR ¥=31a72 CBEPER ARMY ENG=MASS
Dopz RLM 6234 17p h2=47N T2=23W NH  HYDR 11=27=72 CBEPER ARMY ENG MASS
- DQoz KiH 6273 185 - - 47e1{5N 68=354 MAIN HYDR 8=31<72 CBUPER ARMY £NG-MASS
Qooe RLH 6272 156 ' HYDR 11=07=72 CEBPER ARMY ENG MASS
-Doo2 RLM -~ 6273 -1&7 - —meem oo - HYQR -y 1 =07n72 COBPER - ARMY ENG=MASS
Doog RLH 6334 196 b4=o4N  7p=412W MAIN HYDR 11=27=72 CBOPER ARMY=ENG=MASS
-PO02 RLW - 632y 213 43u43N  72«17W NH  HYDR 11i-27.72 COBPER ARMY ENG MASS
Dpoe RLH 6335 2&i HYDR 11=07«72 CBGPER ARMY ENG=MASS
Dope Rrin 6345 229 42=B3N 71=3DW NH HYDR 11=27=72 COEBPER ARMY ENG MASS
Doge RLH 63335 237 4gwQoeN 72=38w NY HYDR &=31e72 CREGFPER ARMY ENG=-MASS
D002 RLH-— 6386 P38 -~ #2=15N . 71«15W -MASS- HYDR - 8=3172 CEUPER ---ARMY -ENGaMASS.
Doty LM 6074 660 - - MYDR 10%24w72 KEE - USN ECEANGRAPH:
8011 LW 6133 107 - HYDR 10=24«72 KEE USN BCEANGRAPH
Opi11 LM 6336 222 HYDR jo=c%w72 KEE  USN OCEANGRAPH-
‘NQ2#4 RLM-— 6014 — 12 —— = —HYDR 1224572 KRIEGER NASA«WALLBPS
NQ24 RLKM 6322 18 HYDR. &¢31+72 KRIEGER KASA=WALLOPS

C-17



NO24 RLH 6023 19 - e HYDR 1120Be?2 KRIEGER NASA=wALLBPS.
NOR24 RuH 6032 26 HYDR 8+31a72 KRIEGER NASA=WALLBPS
~Np24 R - 6538 - 29— e HDR {21572 -KRIEGER NASA=WALLBPS
Np24k RLW  6033p ko MY{DR 11~08=72 KRIEGER ANASA=wALLOPS
24 RuLM  B)32 42 - o KYDR 1271572 KRIEGER NASA=WALLOPS
no2% Rhm Bp72 B8 M(DR = 8=31«72 KRIEGER NASA=WALLBPS
Ng24 RLA 6133 91 e MYDR 12%15=72 KRIEGER NASA=wWALLBFS
No2h RLH 6221 1453 HIDR 7~23«72 KRIEGER NASA=WALLEPS
~-Np24% RLH- -6226 ~150— HYDR- 12%15«72- KRIEGER NASAmWALLOPS
Noa4 RuLH 6335 3197 HYDR 8#31=72 KRIEGER NASA=WALLBPS
NO24 RLH 6324 232 - i~ RYDR 11=08=72 KRIEGER NAS*=nWALLBPS
No24 RLH 6333 219 H{DR 11=0B=72 KRIEGER NASA=WALLEBPS
NOZ# RLH b330 232 e i HYDR 1215472 KRIEGER NASA=WALLEBPS
No24 RLH 6350 240 HyDR 12-15«72 KRIEGER NASA=ALLEPS
“No24% RLr - 6375- 253~ ~ HVDR -1 2=15=72-KRIEGER -NASA=WALLBPS
Np24 RLH b4pyr 297 HYDR 7=23w72 KRIEGER NASA=WALLBPS
Ni3p LB 6075 61 CALF 11=27«72 LUM NASA=AMES
N347 L Eo44 36 . HYDR B8+31-72 ERB NASA=MSC
N34T o BQUB o 37 e e -HY DR - 8% 31 w72 ERB - - NASARMSLo oo
N347 L 6077 63 HYDR 7=23«72 ERB NASA=MSC
N347 L 6112 74 - HYDR B=31e72 ERB NASAeM3C
N347 L 6125 &5 HYDR 7=23e72 ERB NASA=MSC
nN347 L 6132 106 - - HYDR 8«31«72 ERB NASA=MSC
N3R7 L ézl4i 137 HYDR B=31.72 ERB NASA=MSC
~N347— b 6234 1B6- —-HYDR --8=31e72 ERB-- -~ NASA®MSC. - momm
NIH7 L €235 1567 HYDR 8%=331«72 ERB NASA=MSC
N347 L bzt 164 - o o wo—e - HYDR 8=31e72 ERB NASA=MSC
015 kW 6004 i - MISS HYDR 8=31e72 PREBLE USGS.4ISS
i LH 6013 11 MISS HYDR 12=15=72 PREBLE USGS=M]SS
- 1gi%5 Ln---6017- - 15~ . M]SS -HYDR -~ 8»3je72 PREBLE--USGS=MISS --—-
Ipid Ln 624 2y MISS MYDR 11=27=72 PREBLE ULSLGS-MISS
lplb LH 6091 . 41 — - M]SS HYDR 1i=27e72 PREBLE USGS»MISS
Ig1s tH 6127 71 MISS HYDR 8=33e72 PREBLE USGS~M]SS
Ipis W 611p 72 e MISS MYDR 11=P7«72 PREBLE ULSGS=M]ISS
1018 LH 6122 82 M]SS HYDR 11=27e72 PRgmlp USGS=MISS
—I1g15 - LR-—6136 - B4 M]SS HYDR —8=31e72-RREBLE ~USES=M]ISE -
1015 LH 6137 111 MISS HYDR 11=27«72 PREBLE USGES=M]SS
Ipid LW 6204 132 © e o - MISS HMYDR 11=27=72 PREBLE USGSeMISS
[gib Lk 623p 152 MISS AYDR 11=27e«72 PREBLE USGS=MISS
.1015 LH - 6245 165 ... —..... - M|SS HYDR &v31.72 PREBLE USGS~MISS
igis LH 6237 175 MISS HYDR 1{=27«72 PREBLE USGS=MISS
~301g--Ln-—6263 179 ~M]SS -HYDR 11=27=72 PRESLE -USGS~MISS —----
1015 | H 6256 182 MISS HYpR 11=27=72 PREBLE (/SGS=MISS
1035 LW 6331 193 " M]SS HYDR 1y=27=72 PREBLE ULSUS«MISS
Ipi15 LA 6303 1385 MISS HYDR 1i{=27«72 PREBLE USGS=MISS
- j0i5 LN £327 215 - - “M]SS HYDR 8e31e72 PREBLE USGS«M]SS
ipid LH €337 223 MISS HYDR 1i=27e72 pREBLE USES«4]5S
—J0i5 -LH--- 6351 -233 — ~-MISS MYDR--1i=27=72 PREBLE -USGS=M]SS.---
~-Jp3 LA 6020 - 16  40w30N 121.15W CALF GgBL 8.31.72 FRIEDMAN USGSawASHDL
lp23 LM 6ode L3 gEBlL 9=gzg=72 FRIEDMAN USGSe  ASH=DC
‘Th23 LM 6104 68 -  4p=30N j121-p0% CALF GEOBL 8=31-72 FRIEOMAN USGSw=wASH=DL
;23 LH b156¢ 118 GEBL 9=2ze72 FRIEOMAN USGS=wASK=0C
~}0R3- -LH--— 6231 169 —- ———— e GEBL- - §=31=72 FRIEDMAN USGS=wWASKH«DC



Riw
0 Ri.n
0 RiH
RLH
0 RLA
kLK

RLH - ¢

RLH

.40 KiK'

KLH

RLH
0 BLH

KL
0 riH
RLH
RLH
RLH
KL
Rt
RLH

FELTE
1340

1349
134y

1378 -

1378 L

1389 L

o LM

1381 L

;1381_”
1382 L

1384
84
-4 384 -

1384 L~

LH -

6328 Ry T “COLE MET - 1le27.72 RECLAMATION
6040 32 COLD MET 11=27-72 KAHAN  RECLAMATION
6062 ——5p" COLO MET—11~27«72 KAHAN-—-RECLAMATIBN - --
6143 99 COLB MET 112772 KAWHAN  RECLAMATION
6202 1.3 e “COLO MET 11-2?.72 KAHAN RECLAHATIBN
éz212 138 COLO MET 11+27«72 KAHAN  RECLAMATION
624y 161 - e o= CBLE MET 31122772 KAHAN  RECLAMATION
6347 234 COLO MILT 11=27«72 KAHAN  RECLAMATION
6006 é 33=44N $12°37W ARIZ MYDR 8e31e72 SCHUMAN USGS=PHOENIX
6016 18 T o sm e DR Tep3e?2 SCHUMAN USGSPHBENIX
6151 105 HYDR 8=31=72 SCHUMAN USGS=PHBENIX
6165 117 - s e — WY DR 922,72 SCHUMAN USGSPHBENTX
6177 127 HyDR 8=31e72 SCHUMAN USES=pHEENIX
6225 149 33%29N- 109460 -ARIZ-HYDR - 9=22«72- SCHUMAN USUS=PHBENIX- -
6eby 177 34=38N 111-54W ARlz H\DR Bw3ie72 S CHUMAN'USGS-PHEENIX
6p3p 24 41=p2N  75e=n1# PENN HYDR 7m23a72 PAULSBN USGS-HARISBG
6,46 3R 39»33N 75«54W NJ HYDR 8=~3i1e72 PAULSEBN USGS~HAR]SHBG
6,67 55 39=44N 75=44wW DEL HYDR 8=31«72 PAULSEBN LSGS=HARISOG
6p73 - 59 - #Q=3BN- 7652w PENN HYDR ip=24«72 PAULSEN LSGS«HARISBG--
6114 76 39=3pN 75-344 DEL HYDR 8&+31«72 PAULSBN USGS=HAR]SBG
6115 77 39=58N 75=144 PENN HYDR 8+31e72 PAULSBN USGS-HARISHG
€116 78 41=18N  Thei/n NJ HYDR 8+=31=72 PAULSHN LSLS=HAR]ISBG
br124 b4 39«34N 7S=34n DEL HYDR 7+=23«72 PAULSOBN LSGSeMARISHG -
6215 141 39=4pN  75=27W NJ  HYDR 1Q=24=72 PAULSEBN LSGS~HARISBEG
6223147 41wppN 75wnbw NJ ~HYDR 8+%31«72 PAULSEN USGS~HARISSG -
6227 154 4p=36N  75=22W PENN HYDR jp=p4=72 PAULSBN LSGS~HARISBG
6e/5 169 C4QeQ4N - T4=51w PENN HYDR 1Q=24«72 PAULSON LSyS«HAKISHG
6277 191 4o"13N  T4=46W NJ  HYDR 1p=p4=72 PAULSHON USGS=HARISBG
6376 - 198- 40-4gw 75=42w PENN HYDR 8=31e72 PAULSOHN USGS=HARISHG
6377 199 40=15N  76=52wn PENN HYDR 12+15«72 PAULSEBN USaS~HARISBS
6312 2p2 - —4p*42N - 75=qiw- PENN HYDR - jo=24=72 -PAULSON USGS=-HAR]SBG -
6322 210 39«33N  75-p74 NJ  HYDR j1g=2%e72 PAULSBN USGS~HAR]ISHBG
6331 217 40*01N  74=59W PENN HYDR. B+31+72 PAULSHN USGS=HARISHE
€332 218 39=0N  75«p2W PENN HYDR 8w=31.72 PAULSBN USGS-HARISBG
634y 225  39e556N 75«11 PENN HYDR 8=31«72 PAULSON USGES~HAR]SBG
6343 227 40=13N  Th4=4b6n NJ HYDR B=3{«72 PAULSEBN USGS=HARISBG
6344 228......39=D7N _75=nBu. PENN HYDR .. 823172 PAULSEN USGS~HAR]ISBS.
6357 247 39=57N 75=p8W PENN HYDR B8~31e72 PAULSBEN USS=HARISHG
6371 249 - 39=97N 75=pBw PENN AYDR 8=31=72 PAULSSEN US35- HARISda
6373 253 41%45N 76=p6W PENN MYDR jo=p4=72 PAULSBN USGS=HAR]SBG
645 258 4w2BN  77=57n PENN HYDR 1g=24=72 PAULSON USGS=HARISHE
61%4 1o~ ~---MYDR 1i*0Be72 CAMERBN USGS~LEBUISANA
6237 159 HYDR 11-08 72 CAMLRBN USGESe LauISANA
6063 51 48-40N 70-54# MASS 11 27-72 KNBX usas-aasTaN
6q3? 31 HYDR 10-24-72 BARNES USGS-NASHVILE
6223131 — —-HYDR 10=p4e7p BARNES --USGS«NASHVILE-
1
6254 180 45223N 122070 OREG HYDR 10=24,72 KAPUTSKA USGS.BREGON
6005 g - GEBL 83172 EATON  USGSeCALIF:
6ul14 9 GEOL, 9=22«72 EATUN  USGS=CALIF
6034 2B e GE B L -G 22w 72 EATON - USGS=CALIF. -
6036  3p GEGL 10=24=72 EATON  USGS=CALIF
. . . b

KAHAN

C-9



1384 LW 6043 e e e - GEGL UgGg=CALIF
1384 LH 6057 47 GEBL 8e=31e72 EATON USGS=CALIF
1384 L - 6066 — Bip e nn o oo ——-GEBL - 7423072 EATEN USGS=CALIF - .-
1384 LH 6103 &7 GEBL 8-31=72 EATEBN USGS«=CALIF
T84 LH 6117 79 e e - GEBL 10=24%=72 EATON USGS-CALIF
+=84 LH 6132 9p- GEbL 1o=2%«72 EATON USGS=CALSF
1384 LA 6154 108 o e — GEBL 9=22e72 EATON USGES=CALIF
1384 LH 6162 114 GEGL 7=23«72 EATEN USGS=CALIF

J384-—LH 6163 —135 - GEOL—9=2Pe72 EATON - USGS-CALIF——

1384 LH 6176 126 GEBL B8+31=72 EATCN USGS=CALIF
]384 LH 6213 139 e e GEBL 8w31e72 EATBN USGS~«CALIF

j3s4 LA 6247 (67 GEOBL 9=22«72 EATEN USGS=CALIF

]384 LW 624p 160 e .GEBL 1Q=g4=72 EATOUN  USGS=CALIF

1384 LH 6252 178 GEBL 9=22«72 EATEN USGS=CALIF
384 LH— 6274 - 1B8-. GEBL--10"2%=72-EATON .. .USGS=CALIF...

1384 LH 6276 1%9p GEBL 9=pz2e72 EATON USGS=CALIF

[384 Lun 6311 20t - - e BEBL 10=2%eT72 EATUN . USGES=CALIF

1384 LK 6315 205 GEGL &=31=72 EATON USGS=CALIF

1384 (H 6320 208 e = (5E8, - 8%31=72 EATEN USGS=CALIF

1384 LH 6334 220 GEBL 9=p2e72 EATON  USGS=CALIF

1384 Ln - 634p  pp6 - e GEBL--8"31 72 EATON . USGS«CALIF

1384 LH 6355 245 GEBL 8=31=72 EATEN  USGS~CALIF
-1384 LH 6370 248 GEBL B8=31=72 EATON USGS=CALIF

1384 LH 6372 25¢ GEBL 10=24«72 EATON WSGS=CALIF

T414 RiLH 6031 25 FLA HYDR 7=23.72 HIGER USGS=MIAMI
1414 RLH - 6033 - 27 - e F LA~ HYOR - 8=31m72 HIGER - - USGS=MIAMI -

I414 Rin 6055 45 FLA HYDR 12=15.72 HIGER UEESaMIAM]

1414 R 6070 - 56 — -« - = FLA HYDR 8=31e72 HIGER  USGS-MIAM]

T414 RLH 6124 &1 FLA HYDR 12-1572 HIGER USGS=MIAM]
1% Rbp 614t 97 e -FLA  HYDR 8=31a72 HIGER = USGS=MIAMI

T%14% RLH E21k 140 FLA HYDR 12=15«72 HIGER WSGESaMIAM]
~j414 RLn 6236 - 158 e F LA ~HYDR - 8231072 RIGER - USGS=MIAMI- -

414 ~lLn 62350 168 FLA HYDR 8~31e72 HIGER  USGS=MIAM]

414 RLNW 622 170 ~FLA HYDR 12=15=72 HIGER USGS=M] AM]

T414 Rin 6ed6 174 . FLA HYDR &=31-72 HIGER LUSGS=MIAN]

T4#14% RLH 6313 203 e .. .FLA HYDR {2ei5e72 HIGER - USGS=MIAMI

i#14 Rln 6321 2(9 FLA HYDR 8-31=72 MIGER LSGS=MIAMI]
1414 Rlr-- 6352 242 i FLLA-—-HYDR . 12 15e72 RIGER . LSGS=M]AM]

T434 RLH €353 243 : FlLA HYDR 1p2=15=72 HIGER USGS=M1AM1

YTy ey L el ALy

. - - . - . } S -

™ UNIVERSITIES L2
Y I UENUSHPUINENEMPREEE S MRS - — —

[T YT PFEREELTE RS T RS L )]

USER PRBD PLATFORM LAT LONG LBC StubY VALID USER AFFILTIATION
— 10 REQ . BCT ©OgC e e e e -
1050 - L-——-6050 48— i — o~ HYDR 1@ 2472 HENRY .- ALA-UNIV -

1050 L bUby 49 HYDR 10=p4«72 HENKY  ALA UNIV

1050 L 6105 69 - CHYDR lo=24=72 HENKY ALA UNIV

1050 L 6120 80 HYDR 10=24w=72 HENRY  ALA UNIV
3050 L 6156 1410 - HYDR 10=z4e72 HRENRY. ALA UNIV

a0 L 6154 118 HYDR 10=24w72 HENRKY ALA UNIY
1050 L - 6224 - Lhg - oo e HYDR Qe 24he72 HENRY ALA-UNIV -
1050 L 6265 184 HYDR 10=p4a72 HENRY ALA UNITV

C-10

35 - -

8=31=72 EATHN




105D L 6323 211'*”"-~?w- - HYDR 1Q0=24e72 HENRY - ALA UNIV

1050 L 6346 230 HYDR 10=2%4a72 HENRY  ALA UNIV

4050 L—--6357- 239~ — HYDR--t 0= 24 =72 -HENRY - —ALA-UNIY - e

*~30 LH 6047 39 ~AR1Z 10=24=72 HENDRICKSON ARIZ UNIy

w30 LM 6167 119 AR1Z 10~2472 HENDRICKSBN ARIZ UNIV

1030 LW 6351 P4y o - ARIZ - 1Q=24w72 HENDRICKSBN ARIZ UNIV

100D LM - 600 T -7 HNET-—9=22+72 HBFFER CBLBRADS UNIV-

1009 LH 6054 b PMET 9-2e~72 HBFFER CBLHRADB UNIV

Veé1 LH 6131 &9 _ KANS 10 24,72 KANEMASU KSU-KANSAS

Vess LH 6310 200 0 T o U KANS o 10=24e72 KANEMASU KSU=ANSAS

RIZXYIIX] l**g—** ®y T T - T T e T T T T e

i l» »

 FBREJGN - o e e e e e ]

i »

T ITYEET TSR L LYY N " N - T -

*USER PRED -~ PLATFBRM - CLAT LENG — OG- STUDY--Vabk1D ~—USER ———AFFILIATION-

3 10 Red CT  DiC ‘

LFaeo RLE 6192 66 51w38N 86wp4n BNT HMET B8=31-72 CAMPBELL =@NTARIB

F365 RLE 6126 86 B5p=38N 117%p3W BC  HMET 8-31-72 CAMPBELL “BNTARI S

'F36g RLE 6137 95 HMET B=31=72 CAMPBELL ~BNTARIB

F365 RLB 6135 1p4 ~—-59e23N 1 gBe53K ‘SASK-HMET~ B=31e72 CAMPBELL- - =BNTARIE

"F365 RLB  623p b4 HMET 8«31«72 CAMPBELL ~ONTARLS

F360 K8 626y 176 - 61=9pN 3p1wpiW NWT HMET 8=33e72 CAMPBELL - ~BNTARIY

F365 RLS 6353 235 HMET 8«31«72 CAMPBELL ~ONTARIB

i 5 RLE 6334 236 sl-glwwlis-oswrsc~ HMET B8=31=72 CAMPBELL =BNTARID

Fjbg Rub 6356  2u6 HM;T B=31-72 CAMPBELL -aNTARIe

,Fsaa RL 6270 184 ko= baN 71 39w QUEB HMET 83172 PERRIER Rasauacas GUE
- F461 RLE ea1c 136 HMET 8-31-72 KRUUS  FISH=BTTAWA

'FS501 RL 6222 146 HMET s 31 72 zUBRYCKY FISH GTTAHA

'Fsog RLa 6135 93 43~ 17N 79u08ﬁ BNT HMET a 31-72 MACPHAIL IN hATER eNT

_Fsoa RL 6330 216 HMET 8 31 72 VBCKERBTH ATMas aNT

O W NNy

g g e e e e e e e e e e e

‘% PRIVATE

et O - _

(3222 XTTXEE 4R L

'USER PRBD  PLAYTFORM LAT LBNG L8C STUDY VALID USER AFFILIATIBN

—-ID—RERQ-——- BCT- -DEC ~ o e e e e e e

1060 ?731 961 38=59N 76m51W GSFC TEST 7=23e72 SMITH  NASA=GSFC

1060 LB 7707 307 38=39N 76=5in GSFC TEST 7-23e72 SMITH  NASA=GSFC

f 3p L8 7000 512 . 40=DSN  75=-23W PENN TEST 7-23.72 wBGD GE=VF

b odQ- ~——703y 543 ——40m00N - 75=23w- PENN-TEST. - 7%23w72-WB0D - - GEwVf —-———

c-11



I
R I ITEEE RS E R LA N - ST T T - - - - T
[ ' *
* STATE — # -
» *

et ST AT TR S T L A A K St

- USgR PRAD PLATFORM -

- LATk

.~ LBNG - LBC STUDY - VaAL1D

- USER

-AFFILIATIEN

ID REQ #CT DEC
10eb L 6155 109 BH1B . 1p=24%w72 SWEET BATTELLE LABS
*STOP* 0 - - - N



JMW
GSFC=430
- | 4=02e73
e - el ---_ERTS DCS PLATFSRMS . e s e ime e e e e e
SORTED BY DCP 1D
PLA1F6RH usER PRE LAT LENG LBC STUbY VaALID  USER AFFILIATIGN
. BCT - DEC 10 REw U U
6000 0 - - . B - T T T .
6001 i
OQp R T — — e e
6003 3 ‘
6004 4 -jo1s LK - - M188 HYDR 8=31a-72 PREBLE LSGS=MISS
'6005 5 384 LH GEGL B8=31.72 EATON  USGS=CALIF
6006 6 1066 LH  33=44N 112-37w ARIZ HYDR 8=31.72 SCHUMAN LUSGS=PHEENEX
6007 7 1200 LH HMET 9=22e72 HBFFER CBLURADE UNIV
6040 - & - DD0p RLH - 4y=4BN- ~RP- - HMYDR - 8=31=7p CBBPER ARMY ENG~MASS
6011 3 1384 LK GEBL 9=22e72 EATBN  USGS~CALIF
6012 10 ~ Wop2 RLH - MYDR t11~27«72 CBBPER ARMY ENG MASS
6013 it 1015 Lk MISS HYDR 312=15«72 PREBLE LSGES=118S5
‘6014 12  Nhpa2+ RLAM - HYDR 12+%15=72 KRIEGER NASA=WALLEPS
. 6p15 13
5815-~‘14 -------- [o66 LR i wmwme— HYDR - 7ep3e7p SCHUMAN USGS=PHBENIX -
6047 19 1713 LH MISS HYDR 8e3y4«7p PREBLE USGS«MISS
€p2p 16 - 1023 ~~LH  4p®3pN 121-15W CALF GEGL 8-31.72 FRIEDMAN USGES=WASH=DC
6021 17 Ugpe  RLH 44 &aN 69 Siw HAIN HyDR 8=31e72 LBOPER ARMY ENG=MASS
i P2 18 Npp4 RLA - ‘MYDR 8+3172 KRIEGER NASA=WALLEPS
vyl 19 Np2# RLH HYOR 11=0Be72 KRIEGER NASA«WALLBPS
6024 2o 0187 AR o ~—-MIBS-HYDR 11=27«72 PREBLE USGES=M]SS
6pas 21 1pes Ri CoLe MET 1122772 KAMAN  RECLAMATIBN
6026 25 ! e . o e R ST
6027 23 '
6030 24 - I34p RLH 4i=02N 75w=piW PENN HYDR 7-23.72 PAULSEN USGS-HARISgg
6031 25 414 RLH FLA HYDR 7=23.72 HIGER USuS-HIAMI
6032 — 26 - NJp4 - RLM -~ = e oo MYDR -8 =31 72 KRIEGER NASA=wALLBPS
6033 27 J414 RLA FLA HYDR 8=31e72 HIGER  USGS=M]AM]
6034 - 28 1384 M -~ GEBL 9=22w72 EATON  USBS=cA_ Iy
6035 29 Npau  RLH HYDR 12%15«72 KRIEGER NASA=WALLBPS
6036 3¢ 1384 LH GEBL 10“24w72 EATUN  USGS=CALIF
6037 33 381 L HYDR 10=24%«72 BARNES USGS=NASHVILE
6040 — 32 - k05 Ru ~omm—mmee T —CRLE MET - 11°27-72 KAHAN ~RECLAMATIBN
6041 a3 :
bohe - 3% Dopge RLH ~HYDR 112772 [BBPER ARMY ENG MASS
bo43 35 1384 LH GEBL 8+31=72 EATUN USGS<CALIF
6044 36  N3w7 L e - HYDR 8&%31=72 ERB NASA=MSC
6045 37 N3&7 L HYnr 8=~31s72 ERB NASAuMSC
~6046 — 38 ——f34p-—RLH-—-39%33N-- 7551 K-NJ - HYDR--8~31.72 PAULSON. USGS=HAR]ISEG
6047 39 1230 Ln ARIZ 1o=24e72 HENDRICKSGN ARIZ UNIV
6050 40 NIph  RLH - HYDR 31=08«72 KRIEGER NASA=wALLEPS
6051 41 1215 b H MISS RYDR 11=27«72 PREBLE ULSGS=M]ISS
6052 42  ND24 RLH HYDR 412+%15«72 KRIEGER NASA=yaALLBPS
£33 43 .
.ok -4 190D - LH s o e s — HMET - Q2272 HBFFER —CBLORADD -UNly
6055 45 444 RLH FLA HYDR 12=15.72 HIGER USbS-MIAMI

C-13



C-14

6056 46 1023
e0pd7 47 1384
6060 — 48— 405D —
bpb1 49 1250
‘Q62 50 1225
)63  B1 1387~

6064 52 o
6065 53
6066 54 1384
bpb7 55 134y
6070 56 1414
671 57 Dop2
6072 58  NJzZ4
6073 53 1344
6074 60 -Udit-
6075 61 Ni3p
6076 62 S
6077 63  N347
6100 6% -
6101 65 DUoge
6402 - 66 - F3eg
€103 67 1384
6104 68 ip23
6105 63 as0
6106 70 202
6107 71 1015
mﬁiiOHM“ye 71015
6114 73
6112 74  N3u7
6113 75

B 76 1345
b115 77 [3%)
6136 - 78 - 134p
6117 79 1384
6120 Bo 105D
6iz1 &1 %1y
éj22 &2 1215
6123 &3
63194 -—B4— 134y~
6125 85 N347
6126 86 F3gy
6j27 87  Dope2
6130 &8
6131 89  yd6y
-6132---— ~§ 384~
6333 21 NOZS
6134 92 - -
64135 93 Fipa
6136 94 1015
6137 95 F3sp
-6140 - 96 -——104D
6141 87 la14
6142 g4 vapz2
6443 99 I F-1
6144& 100 1378

45 101
v146 102 - -
6147 103 Daoa

RLH

42»24N

G=P2ul2
B=31e72
10=24%w72~
10=24%=72
j1=27=72
-11 27 72

""" T=p3e72

g=31=72
B=3la72
8=31=72
8e31e?p
10-24-72
10=24e72
1 27 72

7'23-72

7=23=77
8=31e72
8=31m72
B8=31a72
ip=a24w72
11=07=72

8=31-72

8m3im72

8=31=7?
Bu3yie?p
8'31-72
1o=24=72
ip=24-72
1o=15«72
11=27=72

7wp3e72
Bw 31-72
B«=31e72

1gmgua72
102472
12-15-72

&=31=72
- &=31=72
8=31e72
7=23«72
8=31=72
110772
11=27=72
11'08»72

7'23-72

LH B -~ GEgL
LA GEOL
e i HYDR-
L HYDR
RL e CBLE MET
L h2=40N 70*S4w MASS
—--LH gEBL
RLH - 39=44N 75-41w DEL HYDR
R4 - FLA HYOR
R_H 45-14N 68-39w MAIN KYOR
RLn HYOR
RLH 4o=SEN 76= saw PENN HYDR
LH e o —~HYDR -
L@ CALF
L HYDR
RLH 41-02N 73-32H ceNN HYDR
O KLO - -51=38N  B6mpsW-GNT HMET -
LH GeoL
LH  40=3gN g21=20n CALF GEBL
L HYDR
KLH 43=48N - 70=47nW NM HYDR
bt MISS WYDR
LH e - -MISS KYDR-
L - - -~ - HYDR -
RLH 39=3pN 75w«34w DEL HYDR
RLH  39=3BN 75=4 }w PENN HYDR
RLH - 41wiBN- Thei NJ - HYDR ..
LA GEBL
L e = - HYDR
RLH FLA HYDR
LH e --M]8S HYDR
R H—— 39e34N--75=34W-DEL- HYDR
L HYDR
RL9 S5p=38N 117=pn3W BC HMET
RLA #i=46N  72=4pW CBNN HYDR
i KANS
L ~—GEBL -
RLH HYDR
RLﬁ 43-17N 79-98w BNT HHET
L - ~-HM}S88 HYPR
RLG HMET
il H-— - 44816N. 1037474 -SDAK- AGFR...
RiH FLA HYDR
KLH —~42=34N  71=47n MASS HYDR
RL Col.6 MET
L - HYDR
71 13w HASS HYDR

11~27«72

_.__"In E3-72 ..

FRIEDMAN UsGg=WASH*DC
EATON  USGS=CALIF
HENRY - - ALA -UNIV -
HENRY  ALA UNTV

KAHAN  RECLAMATIGN
KNEX USGS=RBSTEN
EATON - - USGSecALLF ——-
PAULSBN USGS~HARISBG
HIGER  USGS«M]AMI
COOPER ARMY ENG=MASS

KRIEGER NASA=WALLEBPS
PAULSAN USGS=HARISHEG

KEE. - -USN OCTANGRAPH ..
LUM NASA=AMES

ERB NASA=MSC
CBBPER . ARMY ENG-MASS
CAMPBELL ~ONTARIB
EATON  LSGS=CALIF
FRIEDMAN USGS=wASHDC
HENRY  ALA UNIV.
COEPER ARMY=ENG»MASS
PREBLE LSGS=M1SS
PREBLE USGS=M]SS -
ERB NASA=MSC
PAULSEN USGS=HARISBG
PAULSBN USGS=HARISBG
PAULSEN USGS=HARISUG
EATEN  USGS=CALIF
HENRY ALA UNTV
HIGER  USGS=MIAMI
PREBLE USGS+=MISS
PAULSBN -USGS~HARIGBG —
ERB - NASA=45C
CAMPBELL ~ONTARIE
CABPER  ARMY ENG-MASS.

KANEMA&U KSU-(ANSAS
EATUN - -LUSGS«CALIF-
KRIEGER hASA-wALLaPS
MACPHAIL IN WATER-UNT
PREBLE USGS=MIS5S
CAMPBELL =ONTARIE
HELLER —LUSDARCALIF .
HIGER  ULSGS=MIAM]
CBBFPER ARMY ENGE=MASS
KAHAN RECLAMATIBN
CAMERBN USUS«LOUISANA

CBBPER ARNY ENG MASS



6150 104
6151 105
61 52“‘106 I
6153 157
6154 4108
.55 103
6156 110
6157 111
6160112
6161 113
6162 114
6163 115
6164 " 116
6465 117
~6166 118
6167 119
6170 120
6171 121
6172 122
6373 123
63174 —yeh -
6175 125
6176 ‘126
6177 127
6200 128
620y 129
620213
6203 134
6204 137
6205 133
06 134
-297 13°
621D 136 -
6211 137
“bgip 138
6213 139
6214 140
6215 141
6216 142
6217 143
6220 144
bzgzy 145
bz2z 146
6223 47
-6224-- 148
6225 149
6226 150
6227 151

623p

6231 153
_6232 __isq,_._.._
6233 155
6234 156
6235 157
6236 158
£737 159

- 40 460

6241

15¢ -

161

F365 RLE -~ 59=23N 108w53W SASK MMET 8=31=72 CAMPBpLL *BNTAR] S
j1266  LH HYDR B8=31e72 SCHUMAN USGS=pHBENIX
N34 77— HYDR—8=31w72 ERB— —-~NABA=MSC e
0011 LH HYDR 10=24=72 KEE  USN UCEANGRAPH

1384 LH - e e - GEBL 9=22w72 EATEN - USGS=CALIF - -
1020 L BHIO . 10=24w72 SWEET RATTELLE LABS
4050 - Lk e ———-HYDR 10~ 24e72 HENRY - ALA UNIV
I%9¢5 L+ MISS HYDR 1y=p7«72 PREBLE ULSGS=MISS
[384 LM e ———— BBk - 7=23=72 EATON - USGS~cALIF
133 LA GEBL 9=22«72 EATUN  {SGS~CALIF ,
4980 - L— e e — HYPR -y g=2%e72 HENRY -ALA UNIV -+ - -
[J6s LH HYDR 9=ppe7p SCHUMAN USGS=PHBENIX
RERE o Y-k RIS CE B - GEB— 9= 2Pw72- FRIEDMAN USGS=wASK*DC-
103D L ARIz 10=24w72 HENDRICKSBN AR]z UNIy
Popz RLH  45=14N- 68=39W MAIN HYDR j3=p7=72 COBGPER ARMY ENG MASS
¥202 RLH HYDR j1=27«72 CBUPER ARMY ENG 4ASS
!

. H
104D LH  44=16N 103=474 SDAK AgpR  7-23.72 HELLER USDAeCALIfp
1384 ~LH - - So- - GEDL - 8=31e72 EATUN  USGS-CALIF -
Ipé66  LH ' HYDR 8=31=72 SCHUMAN USLS=PHBENIX
0ap2  RLH HYDR 11=07«72 CBBPER ARMY ENg~MASS

—Jge5 R - —EOLB-MET -"11=27w72 KAHAN ~ "‘RECLAMATIBN -~
1384 L HYDR 1g=2472 BARNES USGS~NASHVILE
1095 LH - s MISS HYDR ji=p7e«72 PREBLE USGS=-MiSS

' |
- Dgp2 " RLH - 43«48y -71=41y NH ~ HYDR 11%07a72 BBPER ARMY~ENG~MASS"
Uopz RLH  #2e24N  71=13W MASS HYDR 7=23.72 CBOPER ARMY ENG=MASS
Fépy —RLY —— - e~ HME T — 8= 31w 72 KRUUS - FISH=BTTAWA
N347 L HYDR &8+31«72 ERB NASA«MSC ‘
3925 RL e ~COLE MET 112772 KAMAN  RECLAMATIEN -
1384 LM GEBL 8=31=72 EATBN  yUSUES~CALIF
I4#14 RLH - - - o FLA- HYDR 12=1572 HIGER  USGS~MIAMI
{34y RLH  39=42N 75#27w NJ  HYDR 1p=24a72 PAULSEN USGS=HARISBG

- Dpp2 - -RLH — - 43=43N_ . 72m¢7W-NH—..HYDR .11=27=72 .CBOPER = ARMY. ENG MASS .
ooz RLH  42#15N  71=ppW MASS HYDR 7=23.72 COBPER ARMY ENGeMASS
No24 RLH 7 HYOR 7=23a72 KRIEGER NASA~WALLBPS

F351 RL Coee e e e . HMMET- 8%31e72 ZUBRYCKY FISHeGTTAVA
1345 RLH  43wgoN 75=55W NJ  HYDR 8%31e72 PAULSGBN USGSe=HARISBG
cee 408D b e e e MY DR 2% w72 HENRY - ALA UNIV - -
[a6s LH 33=29N 109=46W ARIZ WYDR 972272 SCHUMAN SGS=pHBENIX
Np24- RLH S e e e e HYDR 12w15a72 KRIEGER NASAWALLGPS
[345 KLH 4ow36N 75«22W PENN HYDR 1p=24%e72 PAULSBN LSGSeWAR]SBG
o153 LW - - - .. ... . . M]SS HYDR 1i{m27.72 PRESLE .USGS=M]5S
-F365 —RLE- HMET - B=31=72 CAMFBELL — =@NTARIB. -
Vyp2 RLH HYDR 11=C7«72 CBBPER ARMY ENG»MASS
N347 L s HYDR 8=31e72 ERB NASAeMSC
N347 L - HYDR 8&=31.72 ERB NASAmMSC |
I%1¢ RLH - FLLA HYDR B=3je72 HIGER  USGSeMIAMI]
1378 L HYDR 11=0p8e72 CAMERBN USGS~LBUISANA

- | BB R e e e — GEBL- 1Q®E% =72 EATON  -USGSeCALIF-

Ipes Ry COLB MET 1i=27-72 KAHAN  RECLAMATIGN
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11-27.72 COBPER ARMY ENG MASS

e242 162 D002 RLH  42e0gN -72=35W MASS HYDR
6243 163 | -

6244 164 --NI47-—L - _HyDR. ..8»31e72-ERB .. -NASA=MSC ...
6245 165 1015 LH : M]SS MYDR 8=31e72 PREBLE USGS=MISS
f 46 166 ULpg2 RLA - 42=18N 71=poW MASS HYDOR 8~31-72 CHOUPER ARMY ENG=MASS
cL47 167 1384 LA GEBL 9-=22«72 EATON  USGSeCALIF
6255 166 1414 RLH e FLA. -HYDR 8=31e72 HIGER  USGS~MIAMI
6253 169 Jo23 Lt GEGL 8=3i=72 FRIEDMAN USGS=WASH=DC

6252~ 1 70— -1 414—RLH- FLA—-HYDR-12%15e72 -HIGER -—USGSaMIAM - —

. 6253 17 '

_5553 iyé Doga RLA - 42e47N 7p=p3W NH .. HYDR 11=27=72 CBBPER ARMY ENG MASS
6265 173
6256 174 . l414 RLH so— - FLA HYDR B8=31e72 HIGER  USGSMIAM]

- 6257 175 1015  LH MISS HMYDR 11=27»72 PREBLE USGSeM]SS

- bRbp— 176 E350~MRL05~M61-52Nm121-21w~NwT~rHHETJu8-31-7anCAHPBELL~—~w-BNTARIB-
6261 177 lgee LW 34=3BN y11-51n ARIZ HYDR 8=31e72 SCHUMAN USGS=PHBENIX
6g6p 176 384 LM - - oo - GEBL .9m2pe7a2 EATON  USGSeCALIF
6263 179 1515 LA MISS HYDR g1=27«72 PREBLE USGS=MISS
bpb4 189 1382 L - 45=23N 122=p7W BREG HYOR 10"2%«72 KAPUTSKA USGS=UREGON
6a65 181 1350 L : _ HYDR 1g=24e=72 HENRY  ALA UNIV
~6266-~1837a~1015~--LHHwmmwwmﬂmwmw-m4n~_HISSWHYDR—11-27-72 PREBLE USGSeMISS .-
6267 183
6270 184 368 RL 46=52N 71-39, QUEB HMET 8=3172 pERRIER RESOBURCES-QUE
6p71 185 nop RLH  47+16N  6B=35W MAIN HYDR B=31.72 COUPER ARMY ENG=MASS
~6272 186 - Dppz RLM . . . . HYDR 11=p7e72 CBUPER ARMY ENG MASS
6273 187 0002 RLH HYDR 11+07«72 COHBPER ARMY ENG=MASS
6p74 -188-- 1384 LM e -GEEL- 10" 24w72 EATON - UBGSCALIF
6275 189 13s5 RLH  40«04N  7&=5iw PENN HYOR 1g-24e72 PAULSHN USES=HAR]I SBG

- 6276 19g 1384 LM S ... GEblL 9=p22=72 EATON  USGS=CALIF
6277 191 134n RLM  4pe13N  74=46W NJ  HYDR jp=2%e72 PAULSON USGS=HAR] SBG
638? 193 1015  LH MISS HYDR 11=27=72 PREBLE USGS~MISS

- 6302 1 94_ TR BRI DR AN St
6303 195 1013 LH MISS HYDR 11=27=72 PREBLE jSG5~MISS

 63p4 196  bLpp2. RLH  44wQ4N  7pe=12W MAIN HYDR 11227472 COOPER ARMY<ENG=MASS
6305 4197  Np24  RLH HYDR 8&=31e72 KRIEGER NASA=yALLBFS
6306 196 1345 KLH  4g=4yN  75mgiaw PENN HYDR 8=31.72 PAULSON USGSmHARI SBG
6307 199 1345 RLH  4Q=ibN  76-524 PENN HYDR 12+35-72 PAULSBN LSGS~HARISBG

6310 -200 Y661 LM e o KANE - - lQeE2RaT72 KANEMASU KSU=ANSAS -
6311 201 1384 LM GEBL jqo=24w72 EATUN  USGSwCALIF
6312 2p2 134y KLH  4pe4aN 75eg1W PENN HYDR 3g=24e72 PAULSBN USGS~HAR] SBG
6313 293 l4ié  RLH FLA HYDR j2=15e72 HIGER  USGS«MIAM]

- 631 204 - SO . i - o . o .
6315 205 1384 LH GEBL 8=31=72 EATBN  USGS=CALIF

-6316- 206,_,_.___. e . — [ - e e e e e+ = e e e e e
6317 297 1040 LH 44wi6N 103=47W SDAK AGFR 7=23=72 HELLER USDA=CALIF

6320 2p8 - 1384 LM o o - GEBL B8=31w72 EATEN  USGS~CALIF
6321 209 14314 Run FLA HYDR 831472 HIGER  USGS=4IAMI
6322 210 345 RLM  39=33N 7527w NJ  HYDR 1p=24e72 PAULSEN USES=HAR] SBG
6323 211 1250 L HYDR 1go~24e72 HENRY  ALA UNIV

- 63p4 plp- -NIp4  RLH-— om e HYDR. 1108w 72 KRIEGER-NASA=wALLGPS
6325 213 DQg2 RLH  43w43N 72-174 NH  HYDR 11-27.72 COBPER ARNMY ENG MASS
6326 214 . . B e . R . I .
6327 215 1215 LA MISS HYDR 8+31w.72 PREBLE USGS-MISS
-633p 216 ¥F3p3 RL S - HMET 8~3je72 VOCKEROTH ATMBS=BNT

3; 217 1343 RLW  4Q=OyN 74=594 PENN HYDR &=31-72 PAULSEN LUSGS=HAR] GBG

 B333 218 - 1345  HLH - 39e50N - 75=22W PENN HYDR 8=31e72 PAULSBN USGS+»nARISBG

6333 219  n)24 RLH HYDR 31=08e72 KRIEGER NASA=WALLBPS
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6334 220 [384 Ly - oo oo oo o REBL 9=22e72 EATON USGS-CALIF
6335 221 Lgo2 RLH HYDR 11=07=72 CBEPER ARMY ENG=MASS
6336~ 222 - ~Po1ry —LH HYDR {p=24=72 KEE ~ USh BCEANGRAPH
6337 g23 lIpgs A HISS HYDR 11-27.72 PREBLE USGS«MISS
634 224 : : S

'4? 225 1349 RL4 39-58N 75»11w PENN HYDR 8=31=72 PAULSHN USGS=HARISBG
b34z 226 1384 L4 - .- : - GEBL  8=31e72 EATON  USGS-CALIF
6343 227 [345 RLH 49-13N T4my6W NJ HYDR 8~=31«72 PAULSBN USGS=HARISBG
6344 --pp8 -] 34— Rt~ —3Fw57N- 7B~ n&8W-PENN-HYDR 823172 PAULSHN USGS=HARISBG- -
6345 29  Dpgz RLH  42=59N 71-35w NH  HYDR g1=27=72 CBBPER ARMY ENG MASS
6346 23p 1050 L S CHYDR 1Q=24e72 HENRY  ALA UNIV
6347 231 1725 RL CoLe MET 11=27-72 KAHAN  RECLAMATIBN
6350 232  NDpRg RLA - oo e —HYRR 12%48272 KRIEGER NASA=yAL | OPS
6351 233 - 1015 LH MISS HYBR 11-27-72 PRLBLE usas-%rss
6352 o 234 . et e ——m R - . amt e i e imars o
6363 235 F363 RLG HMET 8=3inm72 CAMParLL -BNTARIB
6354 236 - F365 RLB - B51=0iN 118=55w BC - HMET B=31.72 CAMPBELL ~BNTARIG
6355 237  Uppa KRLH  #g=péN 53 ~38W NY HYDR 8e3i{«72 CBEPER ARMY ENG~MASS
6356 238 VJp2 RLM - 42=1BN 7115w MaASS HYDR 8-=31-72 COLPER ARMY ENG=MASS
6357 239 3350 L . HYDR f1g=24e72 HENRY  ALA UNIy
6360 240 - Nog# RLM- worm—mems—e—e— o Y PR- 3 e 16072 KRIEGER NASA=wALLEPS
6361 241 103D LM ARIZ 1o=24w72 HENORICKSON ARIZ UNIV
6362 242 laty  RUL - FLA HYDR 12=15e72 HIGER  LSGS~MIAM]
6363 243 (434  KLH FLA HYpDR 12=15e72 HIGER  USGS=MIAMI
6365 p45 1384 LM GEBL 8=31«72 EATHN  USGSw~CALIF
6366 k6  F3653 “RLO - - e HMET - B®3y w72 CAMPBELL “GNTARIG
6367 47 1345 KLH 39-57N 75-08w PENN HYDR 8=31=72 PAULSEN USGS~HARISBG
637y 248 - 1384 LH -+ GEBL - 8m31e72 EATON USGS=CALIF
6371y 249 1345 RLH  39=57N 7558w PENN HYDR 8-31.72 PAULSEN LiSGS=HAR]SBG
72 250 1384 LH - - - -GEBL {o=24e72 EATON  USGS-CALIF
. 273 251 [345 KLH 41-45N 76-26w PFNN HYDR 10-24,73 PAULSBN USh&uHARISBG
6374 .- 252 VOO QU — e e o e e e
6375 253 Np24 RLH HYDR 13-15.72 KRIEGER hA&A»NALLBPS
6376 254 - R e o
6377 255
6401 257 NDJ24 RLH HyDR 7=23.72 KRIEGER NASA«=ALLBPS
Bk 258 - 1345 RLM - 4QeREN--77eg7W-PENN HYDR 10=24=72 -PAULSON USGS~HARISBEG - -
643 259
6404 260 T _
6405 261
6406 262 e s - - - e
6407 263 . |
7000  S5i2- P355 LB -4Q=0BN  75-234 PENN TEST- 7=23e72 wBBD- - - GEeyp- - -
7001 513 P33y 4=05N  75=23w PERNN TEST 7=23m72 wBOD GE=yF
770y 964 106D : 38=39N  76e54W GSFC TEST 7=p3«72 SMITH  NASA=GSFC
?70% 96/ 106p LB  38-59N 7651w GSFC TEST 7=23«72 SMITKR  NASA-GSFC
iSTBPﬁ 0
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APPENDIX D

ERTS-1 FLIGHT HARDWARE OPERATING TIME SUMMARY



| Table 1, ERTS-1 Flight Hardware Operating Time Summary as of 23 July 1972
d\k Subsystem Module S/ N* Test Hours**
Command Clock FT-1 1895
VHF Receiver 02 2536
3 Clu 6549450 2523
g‘ VIP Digit Mux 0004 2439
X Reprogrammer 0004 2439
3 Analog Mux 0003 2504
Memory Sequencer 0004 2557
Memoxy A/ B 0005/ 0007 2567
Power 8/ C Regulator 007 2549
P/ L Regulator 008 2542
-~ Aux Load Cont 6549313 2526
Aux Load Panel 2 6549311 297
Aux Load Panel 1 6549288 297
Battery 1 37 2418
Battery 2 38 2818.
Baftery 3 41 2407
Battery 4 35 2405
Battery 5 34 2419
Battery 6 39 2385,
Battery 7 36 2418
Battery 8 33 2418
ISM EAB-FT-1 2535
PSM 6548500 2459
RBV RBV Elect 1 007 230
RBV Elect 2 005 221
RBV Elect 3 006 217
RBV Camera 1 007 230
RBV Camera 2 005 221
RBV Camera 3 006 217
cccC 004 306
Mag. MOM Comp 6549512 206
MSS MSS Scanner System 1 270
MSS Multiplexer 2 av¢
MSS Scanner 1 270
WBVTR WBVTR Elect 1 Proto 268
WBVTR 1 (T/ D Proto 268
WBVTR 1 (R/ P Proto 126
- e . WBVTIR Elect 2 . .. . ... FT-3 83
WBVTR 2 (T/ T) FT-3 90
WBVTR 2 (R/ P) FT-3 45
0A OA FT-1

: SOL 1 Firings - 54

SOL 2 52

SOL 3 50
APU APTJ 6549503 1861
Narrowband Telemetry Beacon Transmitier 0003 2250
NBTR 2 EAB-FT-1 1437
NBTR 1 EAB-FT-2 1370
USBE EAB-FT-2 177
PMP FT-1 2354
Thermal TM Conv Mod 3 6549315 2365
TM Conv Mod 1 59620964 235?
TM Conv Mod 2 5962965 2358
Unfold Unfold Timer 5962963 12
DCS DCS A FT-4 370
DCS B FT-5 256
WBTSS8 WBPA 1 QM-1 468
WBPA 2 474
WBPS 6549509 597
WBFM 6549506 586
WB Cutput Filter 1 3 168
WB Output Filter 2 6 178
ACS Right SAD FT-03 1800
Left SAD FT-02 103;5
Yaw Rate Gyro FT-2 327
RMP "A" FT-02 725
RMP '"B" FT-03 743
Logic Box FT-1 2500
Scanner No. 1 FT-2 2500
Scanner No. 2 FT-6 1344
Timer 005 2315
Pitch Flywheel 706 003 1773
Yaw Flywheel 908 005 2315
MMCA MMCA FT-1 15
AMS AMS FT-1 1094

g/1-a

“#*Extracted from quality assurance LOS books,

% Extracted from consolidated configured articles list, issued duly 7, 1972.



APPENDIX E

ERTS-1 ATTITUDE AND RATE HISTOGRAMS



MAL T ELD NN aly
G5 FEb {H CPR) 121-01.8

¢ UNITED STATES GOVERNMENT

N P '
Hlemorandum
S . , - 732:18:3V¥:pap
TO ¢ Helen Neumamn . , - ' T DATE:S February 1973

FROAM. : Raymond V. Welch
SUBJECT: ERTS-1 Attitude and Rate Histograms

This memo presents the statistics, in graphical form, of themtch and roll
rates and attitudes for the ERTS-1 spacecraft. The frequency of occurrences
of ERTS-1 attitude and rate levels, represented graphically by histograms
were generated using telemetered AMS pitch and roll attitude data from
orbits 2031 through 2042. Estimates of pitch and roll rates for each

second of time were calculated as the difference between successive one-
second attitude measurements. Due to the resolution of the telemetry data,
these estimated rates were gquantized to .0078 deg/sec; and except for
sunrise-sunset or gating transients, these rates took on values of either .
¥ .0078 deg/sec or zero. Therefore, in order to gererate useful rate
histograms, it was necessary to smooth the estimated rates. The smoothing
technique employed was to compute the rate at any time, t, by averaging the
estimated rates for the previocus v seconds. This smoothing technique
required the rate histograms teo have class intervals of width given by

any integer multiple of .0078/n deg/sec. In this study the rate histograms
were investigated for two values of n, 10 and 20, and for a class ianterval
of .0078/n deg/sec. The results of these two cases were basically the

same and it was therefore assumed that the smoothing technique did not
unduly color the data. .

- The rate histograms generated with n = 10 and class interval of width .00078
deg/sec are shown in Figure 1. TFigure 2 shows the attitude histograms for
a class interval of width .039 deg. These histograms contain 80600 data
points. The secondary peaks occurring in the attitude histograms beyond
% .78 degrees are caused by sunrise-sunset transients. The effects of these
transients on the rate histograms are not ndticeable for the scale used to
plot these histograms.
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APPENDIX F

ERTS-1 GROUND TRACE REPEAT CYCLE
PREDICTIONS TABLE



JULY 1972

GMT Flight Spacecraft Reference Ref
Date Day Day Orhbit Ovrhbit Day Cycle
23 205 0 0-3 150-153 11
24 206 1 4-17 154-167 12
25 207 2 18-31 168-181 13
26 208 3 32-45 168-181% 13
27 209 4 46-59 182-195 14 0th
28 210 5 60-73 196-209 15
29 211 6 74-87 210-223 16
30 212 7 §8-101 224-237 17
31 213 8 102-115 238-251 18

*Shift due to initial orbit (prior to orbit adjustments)

" F-1



‘ AUGUST. 1972

DATE | OMT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
1 214 9 ©116-129 1-14 1 T
2 215 10 130143 15-28 2
3 216 11 144-157 29-42 3
4 217 12 158-171 43-56 4
5 1 218 13 172-185 57-70 5
6 219 14 186-199 71-84 6
7 220 15 200-213 | . 85-98 7
8 221 16 214-226 99-111 8
9 222 17 227-240 112-125 9 1,
10 223 18 241-254 126-139 10 \?5
11 224 19 255-268 140-153 11
12 225 20 269-282 154-167 12
13 226 21 283-296 168-181 13
14 227 22 297-310 182-195 14
15 228 23 311-324 196-209 | s
16 229 24 325-338 . 210-223 16
17 230 25 139-352 226,237 17 !
18| 231 . 26 353-366 238-251 18 N,
19 232 27 367-380 1-14 1 e
20 233 28 3§1-394 15-28 2 AN
21 234 29 395-408 29-42 3
22 235 . 30 4,09-422 43-56 4
23 236 31 423-436 57-70 5
24 237 32 437-450 71-84 6
25 238 33 451-464 85-98 7
26 239. 34 465-478 99-111 8
27. 240 35 479-491 112-125 9
28 241 36 . 492-505 126-139 10
29 242 37 506-519 140-153 11
30 243 38 520-533 154-167 12
31 244 9 =547 -
3 534-54 168-181 13 D\f\ 6!\




SEPTEMRER 1972

, 1
DATE GMT FLIGHT “SPACECRAFT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
1 245 40 548-561 182-195 14 A f\CL
2 246 41 562-575 196-209 15
3 247 42 576-589 210-223 16
4 248 43 590-603 224-237 17
5 249 44 604-617 238-251 18 hd
6 250 45 618-631 1-14 1
7 251 46 632-645 15-28 2 A
8 252 47 646-659 29-42 3
9 253 48 660-673 43-56 4
10 254 49 674-687 ' 57-70 5
11 255 50 688-701 71-84 6
12 256 51 702-715 85-98 7
13 257 52 716-728 99-111 8
14 258 53 729-742 112-125 9
15 259 54 7463-756 126-139 10 ﬁST'CL,!
16 | 260 55 757-770 140-153 11 -
17 261 56 771-784 154-167 12
18 262 57 785-798 168-181 - 13
19 263 58 799-812 182-195 14
20 264 59 813-826 196-209 15
21 | 265 60 827-840 210-223 16
29° 266 61 841-854 294-237 17
23 267 62 855-868 238-251 18 N
24 268 - 63 869-882 1-14 1
25 269 64 883-896 15-238 2 N
26 270 65 897-910 29-42 3
27 271 66 911-924 43-56 4
28 272 67 925-938 57-70 5
29 273 68 939-952 71-84 6
30 274 69 953-966 85-98 7 H "
1




OCTOBER 1972

DATE | GMT FLIGHT SPACECRAFT REFERENCE REF | cYCIE
DAY DAY ORBITS ORBITS DAY
1 275 70 967-979 99-111 8 H4h
2 276 71 9805993 112-125 9
3 | 277 72 994 - 1007 126-139 10
4 278 73 1008-1021 140-153 11
5 279 74 1022-1035 154-167 12
6 280 75 1036- 1049 168-181 13
7 281 76 1050- 1063 182-195 14
8 282 77 1064-1077 196-209 15
9 283 78 1078-1091 210-223 16
10 284 79 1092-1105 224-237 17 .\/
11 285 80 1106-1119 238-251 18
12 | 286 81 1120-1133 1-14 1
13 287 82 1134-1147 15-28 2 A
14 288 83 1148-1161 2942 3
15 289 84 1162-1175 43-56 4
16 | - 290 85 1176-1189 57-70 5
17 291 86 1190-1203 71-4 6
18 292 87 1206-1217 85-98 7
10 291 88 1218-1230 99-111 8
20 204 89 1231-1244 112-125 g
21 | 295 90 124521258 126-139 10 541
22 296 91 1259-1272 140153 1
23 297 92 1273-1285 154-167 12
2% 208 93 1287-1300 168-181 13
25 299 9% 1301- 1314 182-195 14
26 300 95 1315-1328 196-209 15
27 301 96 1329-1342 210-223 16
28 302 97 1343-1356 224-237 17
29 303 98 1357-1370 93§-251 18 \y
30 304 99 1371-1384 1-14 1 P
31 305 00 1385-1393 15-28 2 i
1 b 4h

F-4




NOVEMBER 1972

-~

DATE | GMT FLIGHT |  SPACECRAFT REFERENCE REF CYCLE
| DAY DAY ORBITS ' ORBITS | DAY
1 306 101 1399-1412 29-42 3 Loi"V\
2 307 102 1413-1426 43-56 4 -
-3 308 103 1427 -1440 57-70 5
4 309 104 1441-1454 71-84 6
5 310 105 1455-1468 85-98 7
6 311 106 1469-1481 . 99-111 8
7 312 107 1482-1495 112-125 9
8 313 108 1496-1509 C126-139 10
9 314 109 ° i510-1523 " 140-153 11
10 315 110 1524-1537 154~167 12
11 316 111 1538-1551 168181 13
12 317 112 1552-1565 182-195 14
13 318 113 1566-1579 196-209 15
14 319 114 1580-1593 210-223 16
15 320 115 1594-1607 224:.237 17
16 ) 321 116 1608-1621 238-251 18 N
17 322 117 1622-1635 1-14 1
18 | 323 118 1636-~1649 15-28 2 AN
19 324 119 1650-1663 29-42 3
20 325 120 1664-1677 43-56 4
21 326 121 1678-1691 57-70 5
22 327 122 1692-1705 71-84 6
23 328 123 1706-171¢2 85-98 7
24 329 ° 124 1720-1732 99-111 8
25 330 125 . 1733-1746 112-125 9
26. 331 126 1747-1760 126-139 10
27 332 127 . 1761-1774 140-153 11
28 333 128 1775-1788 154- 167 12
29 334 129 1789-1802 168-181 13
30 335 130 1803-1816 | 162-195 14 r],LI
KA




DECEMBER 1972

T_mm: GMT FLIGHT ' SPACECRAFT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
1 336 131 1817-1830 196-209 15 rl***
2 337 132 1831-1844 210-223 16
-3 338 133 1845-1858 224-237 17
4 339 134 1859-1872 238-251 18 AV
5 340 135 1873-1886 1-14 1 A
6 341 136 1887-1900 15-28 2
7 342 137 1901-1914 29-42 3
8 343 138 1915-1928 43-56 4
9 344 139 1929-1942 57-70 5
10 345 140 1943-1956 71-84 6
11 346 141 1957-1970 85-98 7
12 347 142 1971-1983 99-111 8
13 348 143 1984-1997 112-1725 9
14 349 144 19958-2011 126-139 10
15 | 350 145 2012-2025 140-153 11 ‘3'¥lﬁ
16 351 146 2026-2039 154-167 12
17 352 147 2040-2053 168-181 13
18 353 148 2056-2067 182-195 14
19 354 . 149 2068-2081 196-209 15
20 355 150 2082-2095 210-223" 16
21 356 151 2096-2109 224-237 17
22 357 152 2110-2123 238-251 18 %
23 358 153 2124-2137 1- 14 1
24 359 154 2138-2151 15-28 2 AN
25 360 155 2152-2165 29-42 3
26 361 156 2166-2179 43-56 A
27 362 157 2180-2193 57-70 5
28 363 158 2194-2207 71-84 6
29 364 159 2208-2221 85-98 7
30 365 160 2222-2234 99-111 8
31 366 161 2235-2248 112-125 9
441

F-6




JANUARY 1973

REF

DATE GMT FLIGHT SPACECRAFT REFERENCE CYCLE
‘DAY DAY ORBITS ORBITS DAY

1 1 162 2249-2262 126-139 10 ﬂ 4‘P\
2 2 163 2263-2276 140-153 11

3 3 164 2277-2290 154-167 12

4 4 165 2291-2304 168-181 13

5 5 166 2305-2318 182-195 14

6 6 167 2319-2332 - 196-209 15

7 7 168 2333-2346 210-223 16 _
8 8 169 2347-2360 224-237 17

9 9 170 2361-2374 238-251 18 N4
10 10 171 2375-2388 1-14 1

11 11 172 2389-2402 15-28 2 n
12 12 173 2403-2416 29-42 3

13 - 13 174 2417-2430 63-56 4

14 14 175 2431-2444 57-70 5

15 15 176 2645-2458 71-84 6

16 16 177 2459-2472 85-98 7

17 - 17 178 2473-2485 99-111 8

18 18 179 2486-2499 112-125 9

19 19 180 2500-2513 126-139 10 \C)%WW
20 20 181 2514-2527 140-153 11

21 21 182 2528-2541 154-167 12

22 22 183 2542-2555 168-181 13

23 23 184 2556-2569 182-195 14

24 24 185 2570-2583 196-209 15

25 25 - 186 2584-2597 210-223 16 -
26 26 187 2598-2611 224-237 17 '

27 27 188 2612-2625 238-251 18 Vv
28 28 189 2626-2639 1-14 1 A
29 29 190 2640-2653 15-28 2

30 30 191 2654-2667 29-42 3

31 31 192 2668~2681 43-56 4 ¥ th

F-T7i




FEBRUAEY 19?3

DATE GMT FLIGIUT SPACECRAFT REFERENCE REF . CYCLE
- DAY DAY ORBITS ORBITS DAY
¥ 32 193 2682-2695 57-70 5 \l +}1
2 33 194 2696-2709 71-84 6
3 34 195 271-2723 85-98 7
4 35 196 2724-2736 99-111 8
5 36 197 2737-2750 112-125 9
6 37 198 2751-2764 126-139 10
7 38 199 2765-2778 140-153 11
8 39 200 2779-2792 154-167 12
g 40 201 2793-28086 168-181 13
10 41 202 2807-2820 182-195 14
11 42 203 2821-2834 - 196-209 15
12 43 204, 2835-2848 210-223 16
13 4é 205 2849-2862 224-237 17 V4
14 45 206 2863-2876 238-251 18 .
15 46 207 2877-2890 1-14 1
16 Y 208 2591-2904 15-28 2 VA
17 - 48 209 2905-2918 29-42 3
18 49 210 | 2919-2932 43-56 b
19 50. 211 2933-2946 57-70 5
20 51 - 212 2947-2950 71-84 6
21 52 213 2961-2974 85-98 7
22 53 214 2975-2987 99-111 8
23 54 215 2988-3001 112-125 9
24 55 216 3002-3015 126-139 10
25 56 217 3016-3029 140-153 11
26 57 218 3030-3043 154-167 12
27 58 219 3044-3057 168-181 13
28 59 220 3058-3071 182-195 14 |9 44N




MARCH 1973

DATE -GMT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
1 60 221 3072-3085 196-209 15 | th
2 61 222 3086-3099 210-223 16
3 62 223 3100-3113 224-237 17
4 63 224 3114-3127 238-251 18 N
5 64 C 225 3128-3141 1-14 1 ~
6 65 226 3142-3155 15-28 2
7 66 227 3156-3169 29-42 3
8 67 228 3170-3183 43-56 4
9 68 229 3184-3197 57-70 5
10 69 230 3198-3211 71-84 6
11 70 231 3212-3225 85-98 7
12 71 232 3226-3238 99-111 8 |
13 72 233 3239-3252 112-125 9
14 73 234 3253-3266 126-139 10 \3-th
15 74 235 3267-3280 140-153 11
16 - 75 236 3281-3294 154-167 12
17 76 237 3295-3308 168-181 13
18 77 238 3309-3322 182-195 14
19 78 239 3323-3336 196-209 15
20 79 240 3337-3350 210-223 16
21 80 241 3351-3364 224-237 17
22 81 242 3365-3378 238-251 18 \/
23 .82 243 3379-3392 1-14 1
24 83 244 2393-3406 15-28 2 A
25 84 245 3407-3420 29-42 3 :
26 85 246 3421-3434 43-56 4
27 86 247 3435-3448 57-70 5
28 87 248 34649-3462 71-84 6
29 88 249 3463-3476 85-98 7
30 89 250 3477-3489 99-111 8
31 90 251 3490-3503 112-125 9

|44 h
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APRIL 1973

SPACECRAFT

DATE | OMT: FLIGHT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
1 91 252 1504-3517 126-139 L0 \L¥{}\
2 92 253 3518-3531 140-153 11 :
3 93 254 3532-3545 156-167 12
A 94 255 3546-3559 168-181 13
5 95 256 3560-3573 182-195 14
6 96 257 3574-3587 196-209 15
7 97 258 3588-3601 210-223 16
8 98 259 1602-3615 224-237 17
9 99 260 3£16-3629 238-251 18 NV
10 100 261 3630-3643 1-14 1
11 10¥ 262 3644-3657 15-28 2 7]\
12 102 263 3658-3671 29-42 3
13 103 264 3672-3685 43-5% 4
14 104 265 368F-3699 57-70 5
15 105 266 3700-3713 71-84 é
16 106 267 3714-3727 85-98 7
17 107 268 3728-3740 99-111 8
18 | 108 269 3741-3754 112-125 9 - -
15 109 270 3755-37¢8 12A-139 10 ]5 %ﬂ]
20 10 271 | 3769-3782 140-153 11
21 111 272 3783-3796 154-147 12
22 112 273 3797-3810 168-181 13
23 113 274 3811-3824 182-195 14
24 114 275 1825-3838 196-209 15
25 115 276 3839-3852 210-223 1
26 116 - 277 3853-3866 224-237 17
27 117 278 3967-3880 238-251 18 Vo]
28 114 279 3881-3894 1-14 1 ~
29 119 280 3895-3908 15-28 2
30 120 281 3909-3922 29-42 3
L th

F-10



MAY 1973

DATE | GMT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DAY DAY ORBITS ORBITS DAY
-1 121 282 3923-3936 ' 43-56 4 | +h
2 122 283 3937-3950 57-70 5
3 123 284 3951-3964 71-84 6
4 124 285 3965-3978 85-98 7
5 125 286 3979-3991 99-111 8
6 126 287 39924005 112-125 9
7 127 288 4006-4019 126-139 10
8 128 289 4£020-4033 140-153 11
9 129 290 40344047 . 154-167 12
10 130 291 4L048-4061 165-1A8L 13
11 131 292 4062-4075 182-195 14
12 132 293, £076-4089 106:209 15
13 133 294 £090-4,103 210223 16
14 134 295! 41064-6117 224-237 17
15 135 796 4118-4131 238-251 18 \V4
16 136 297 4132-4145 1-14 1 _
17 -{ 137 298 4146-4159 15-28 2 /N
18 138 299 4160-4173 29-42 3
19 139 300 | 41744187 43-56 4
20 140 301 4188-4201 57-70 5
21 141 302 4202-4215 71-84 6
22 142 303 4£216-4229 85-98 7
23 143 304 £230-4262 99-111 8
24 144 . 305 4263-4256 112-125 9
25 145 306 4257-4270 126-139 10
26 146 307 4271-4284 140-153 11
27 147 308 4285-4298 154-167 12
28 148 309 4299-4312 168-181 13
29 149 310 4313-4326 182-195 14
130 150 311 4327-4340 196-209 15
31 151 312 4341-4354 210-223 16 17 4h
|

F-11



JUNE ]973

DATE | GMT FLIGHT SPACECRAFT REFERENCE REF CYCLE

: DAY DAY ORBITS ORBITS DAY

1 152 313 4355-4368 224-237 17 |
2 153 314 4369-4382 238-251 18 N/
3 154 315 4383-4396 1-14 1 A
4 155 316 4397-6410 15-28 2

5 156 317 4511-4424 29-42 3

6 157 318 4425-46438 43-56 4

7 158 319 4439-4452 57-70 5

8 159 320 6453-4466 71-84 6

9 160 321 4467-4480 85-98 7

10 161 322 4481-4453 99-111 8

11 162 323 4494 -4507 112-125 9 | ¢-+h
12 163 324 4508-4521 126-139 10

13 164 325 45224535 140-153 11

14 165 326 - 4536-4549 154-167 12

15 166 327 4550-4563 168-181 13

16 167 328 4564-4577 182-195 14

17 168 329 4578-4591 196-209 15

18 169 330 4592-4605 210-223 16

19 170 331 1 4606-4619 224-237 17
20 171" 332 4620-4633 238-251 18 N/
21 172 333 L4634 -4647 1-14 1

22 173 334 46468-4661 15-28 2 /N
23 174 335 4662-4675 29-42 3
24 175 . 336 4676-4689 43-56 4
25 176 337 4690-4703 57-70 5

26 177 338 47044717 71-84 6

27 178 339 4718-4731 . 85-¢8 7
28 179 340 4732-4744 "9-111 8
29. 180 341 4745-4758 112-125 9

30 181 342 4759-4772 126-139 10 lq }}} J

F-12



JULY 1973

GMT | FLIGHT { SPACECRAFT | REFERENCE | REF | CYCLE
DATE DAY DAY ORBITS ORBITS DAY NO,
1 - 182 343 4773-4786 140~153 11 19th
2 183 344 4787-4800 154~167 12
3 184 345 4801-4814 168~181 13
4 185 346 4815-4828 182~195 14
5 186 347 4829-4842 196-209 15
6 187 348 4843-4856 210-223 16
7 188 349 4857-4870 224~237 17
8 189 350 4871-4884" 238-251 18 '
9 190 351 4885-4898 1-14 1 20th
10 191 352 4899-4912 15~28 2
11 192 353 4913-4926 29-42 3
12 193 354 4927-4940 43-56 4
13 194 355 4941-4954 57=70 5
14 195 356 4955-4968 71-84 6
15 196 357 4969-4982 85-98 7
16 197 358 4983-4995 99-111 8
17 198 ' 359 4996-5009 112-125 9
18 199 360 5010-5023 126-139 10
19 200 361 5024-5037 140-153 11
20 201 362 5038-5051 154-167 12
21 202 363 50525065 168-181 13
22 203 364 5066~5079 182-195 14
23 204 365 5080-5093 196-209 15
24 205 366 5094-5107 210-223 16
25 206 367 5108-5121 224-237 17
26 207 368 5122-5135 238-251 18 4
27 208 369 5136-5149 1-14 1 21st
28 209 370 51505163 15-28 2
29 210 371 5164~51717 29-42 3
30 211 372 5178-5191 43-56 4
31 212 373 5192-5205 57-70 5 &

F-13



AUGUST 1973

GMT | FLIGHT SPACECRAFT REFERENCE | REF | CYCLE
DATE DAY DAY ORBITS ORBITS DAY | NO.
1 213 374 5206-5219 71-84 6 21st
2 214 375 5220-5233 85-98 7
3 215 376 5234-5246 99-111 8
4 216 377 '5247-5260 112-125 9
5 217 378 5261-5274 126-139 10
6 218 379 5275-5288 140-153 11
7 219 380 5289-5302 154-167 12
8 220 381 5303-5316 168-181 13
9 221 382 5317-5330 182-195 14
10 222 383 5331-5344 196-209 15
11 223 384 5345-5358 210-223 16
12 224 385 5359-5372 224-237 17 ‘
13 225 386 5573-5386 238-251 18
14 226 387 5387-5400 1~14 1 22nd
15 227 388 5401-5414 15-28 2
16 228 389 5415-5428 29-42 3
17 229 390 5429-5442 43-56 4
18 230 391 5443-5456 57-70 5
19 231 392 54575470 71-84 6
20 232 393 5471-5484 85-98 7
21 233 394 5485-5497 99-111 8
22 234 395 5498-5511 112-125 9
23 235 396 5512-5525 126-139 10
24 236 397 5526-5539 140-153 11
25 237 308 5540-5553 154-167 12
26 238 399 5554-5567 168-181 13
27 239 400 5568-5581 182-195 14
28 240 401 5582-5595 196-209 15
29 241 402 5696-5609 210-223 16
30 242 403 5610-5623 224-237 17
31 243 404 5624~5637 238251 18 | j

F-14




SEPTEMBER 1973

| cmT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DAY DAY DAY ORBITS ORRBITS DAY " NO,
1 244 405 5638-5651 1-14 1 23rd
2 245 406 5652-5665 15-28 2
3 246 407 5666-5679 29-42 3
4 247 . 408 5680~5693 43-56 4
5 248 409 5694-5707 57-70 5
6 249 410 5708-5721 71-84 8
7 250 411 5722-5735 85-98 7
8 251 412 5736-5748 99-111 8
9 252 413 5749-5762 112-125 9
10 253 414 - 5763=5776 126-139 10
11 254 415 5777=5790 140-153 11
12 255 416 5791~5804 154167 12
13 256 417 5805-5818 168-181 13
14 257 418 5819-5832 182-195 14
15 258 419 58335846 196-209 15
16 259 420 5847-5860 210-223 16
17 260 421 5861-5874 224-237 17 *
18 261 422 5875-5888 238-251 18
19 262 423 5889-5902 1-14 1 24th
20 263 424 5903-5916 15-28 2
21 264 425 5917-5930 29-42 3
22 265" 426 5931-5944 43-56 4
23 266 427 5945-5958 57-70 5
24 267 428 5959-5972 71-84 6
25 268 429 5973-5986 85-98 7
26 269 430 5987-~5999 99-111 8
27 270 431 6000~6013 112-125 9
28 271 432 6014-6027 126-139 10
29 272 433 6028-6041 140-153 11
30 273 434 6042-6055 154-167 12 ¢
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OCTOBER 1973

GMT FLIGHT SPACECRAFT REFERENCE REF | CYCLE
DATE DAY DAY ORBITS ORBITS DAY NO,
1 274 435 6056-6069 168-181 13 24th
2 275 436 6070-6083 182-195 14
3 276 437 6084~6097 196~209 15
4 277 438 - 6098-6111 210-223 16
5 278 439 6112-6125 224-237 17 ‘
6 279 440 6126~6139 238-251 18
7 280 441 6140~-6153 1-14 1 *
8 281 442 6154~6167 15-28 2
9 282 443 6168-6181 29-42 3
10 283 444 6182-6195 43-56 4
11 284 445 6196-6209 57-70 5
12 285 446 6210-6223 71-84 6
13 286 447 6224~6237 85-98 7
14 287 - 448 6238-6250 99~111 8
15 288 449 6251-6264 112-125 9 25th
16 289 450 6265-6278 126-139 10
17 290 451 6279-6292 140-153 11
18 291 452 6293-6306 154~167 12
19 292 453 6307-6320 168-181 13
20 293 454 $321-6334 182195 14
21 294 455 6335-6348 196-209 15
22 295 456 6349-6362 210-223 16
23 296 457 6363-6376 224-237 17
24 297 458 6377-6390 238-251 18 |
25 298 459 6391-6404 1-14 1 26th
26 299 460 6405-6418 15-28 2
27 300 461 6419-6432 29-42 3
28 301 462 £433-6446 43-56 4
29 302 463 6447~6460 57-70 5
30 303 464 6461-6474 71-84 6
31 304 465 6475~6488 85-98 7

=16




NOVEMBER 1973

GMT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DATE DAY DAY ORBITS ORBITS DAY NO,
1 305 466 6489-6501 99-111 8 26th
2 306 467 6502-6515 112-125 9
3 307 468 6516-6529 126-139 10
4 308 469 6530-6543 140-153 11
5 309 470 6544-6557 154-187 12
6 310 471 6558-6571 168-181 13
7 311 472 6572-6585 182-195 14
8 312 473 6586-6599 196-209 15
9 313 474 6000-6613 210-223 16
10 314 475 6614-6627 224-237 17 )
11 315 478 6628-6641 238-251 18
12 316 477 6642-6655 1-14 1 27th
13 317 478 6656~6669 15-28 2
14 318 479 6670-6683 2942 3
15 319 480 6684-6697 43-56 4
16 320 481, 6698-6711 57-70 5
17 321 482 6712-6725 71~84 6
18 322 483 6726-6739 85~98 7
19 323 484 6740-6752 99~111 8
20 324 485 6753-6766 112~125 9
21 325 486 6767-6780 126-139 10
22 326 487 6781-6794 140~153 11
23 327 488 6795-6808 154~167 12
24 328 489 6809-6822 168-181 13
25 329 490 6823-6836 182-195 14
26 330 491 6837-6850 196-209 15
27 331 492 6851-6864 210-223 16
28 332 493 6865-6878 224-237 17 +
29 333 494 6879-6892 238-251 18
30 334 495 6893-6906 1-14 1 28th
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DECEMBER 1973

GMT FLIGHT SPACECRAFT REFERENCE REF CYCLE
DATE DAY DAY ORBITS ORBITS DAY NO,
1 335 496 6907-6920 15-28 2 28th
2 336 497 6921-~-6934 29-42 3
3 337 498 6935-6948 43-56 4
4 338 499 6949-6962 57=70 5
b 332 500 6963-6976 71-84 6
6 340 501 6977-6990 85-98 7
7 341 502 6991-7003 99-111 8
8 342 503 7004-7017 112-125 9
9 343 504 7018-7031 126-139 10
10 344 505 7032-7045 . 140-153 11
11 345 506 7046-7059 154-167 12
12 346 507 7060-7073 168-181 13
13 347 508 7074-7087 182-195 14
14 348 509 7088=7101 196-209 15
15 349 510 7102-7115 210-223 16
16 350 511 7116-7129 224-237 17 $
17 351 512 7130-T7143 238-251 18
18 352 513 7144~7157 1-14 1 29th
19 353 514 7158-7171 15-28 2
20 354 515 T172~7185 29-42 3
21 355 516 7186-7199 43-56 4
22 396 517 7200-7213 57=70 5
23 357 518 7214~7227 71-84 6
24 358 519 7228-7241 85-98 7
25 359 520 72427254 99-111 8
26 360 521 7255~7268 112-125 9
27 361 522 7269-7282 '126-139 10
28 362 523 7283-7296 140-153 11
29 363 524 7297-7310 154-167 12
30 364 525 7311-7324 168-181 13
31 365 526 7325=-7338 182-195 14 *

F-18




