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- Errata for Document 755DS4228, Landsat-1 and Landsat-i“Evaluation it
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] Landsat-1
3 Page 4-1, fifth paragraph, delete "currents”, Text should read, "Solar
4 Array Drive Voltages, Temperatures, and...".
%_ i Page 4;5 Table 4-2, Funetion 1092, title should read "RMPZ MIR Current'.
Page 15-1, Flgure 151 vertlcal scale should read "Number of Head- ~to-Tape
Contacts (X10%)." |
'Land’sa-t -2 : _ -
Page. 4-1, fourth paragraph, second sentence, delete "currents'. Text should
read “All wotor veltages and temperatures were normal'.
Page 11-1, third paragraph, first sentence, should ‘read ",,.on Landsat-2
has ranged between 30-359€C during...".
Page 1lg-1, fourth paragraph first sentence, should read "In Appendlx D
S : "a scene,..". Fourth povagraph, last sentence should read '
: o "Band 1 (Figure B-1) is,..". -

Page C-10, Tablé 2, Figure 2, obliterated function numbers &féfiSOBQ;and 13033.
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INTRODUCTION

This is the tenth report in a continving series of documents issued quarterly to present flight performarce

analysis of the LANDSAT-1 Spacecraft, Previously issued documents are:

728D4255. ERTS-1 Launch and Flight Activation 18 Qctober 1972
Evaluation Report 23 to 26 July 1972
728D4262 ERTS-1 Flight Evaluation Report 28 November 1972
23 July 1972 to 23 October 1972
728D4224 ERTS-1 Flight Evaliation Report 27 February 1973
23 October 1972 to .23 January 1973
738D4249 ERT8-1 Flight Evaluation Report 29 May 1973
' 23 Jdnuary 1973 to 23 April 1973
738D4260 ERTS-1 Flight Evaluation Report 10 August 1973
_ 23 April 1973 to 23 July 1873 .
738D4274 ERTS-1 El‘i‘ght'-Ev_aluatlon Report 28 November 1973
23 July 1973 to October 1973 :
748D4205 ERTS-1 Flight Evaluation Report 26 Februery 1974
23 October 1973 to 23 Jamuary 1874 '
748D4217 ERTS-1 Flight Evaluation Report 18 May 1974
. 23 January 1974 to 23 April 1974 : :
748D4236 ERTS-1 anht Evaluation Report 16 August 1974
23 April 1974 to 23 July 1974
748D4255 ERTS-1 Flight Eveluation Report 31 December 1874
23 July 1974 to 23 October 1974
758D4222, LANDSAT-1 Flight Evaluation Report 30 April 1975
23 October 1975 to 23 January 1975
This report coﬁtains- analyses of pexformance for orbits 12476 to 14000 for LANDSﬁT-_-l.
. Lel vid/vili
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SECTION 1

SUMMARY
LANDEAT-1 OPERATIONS

The LANDSAT-1 spacecraft was launched fiom the Western Test Range on 23 July 1972 at 18:08:086, 5082,
The launch and orbita! injection phase of the space flight were nominal and deployment of the spacecraﬁ:
followed predictions, Orbital operations of the spacecrait and payload subsystems were satisfactory through
Orbit 147 after which, Jan internal short circuit disabled one of the Wideband Video Tape Recorders (WBVTR~2),
Operations resumed until Orbit 196 when the Return Beam Vidicon failed to respond when commanded off,
The RBV was commanded off via alternate commands and since that time LANDSAT-1 has performed its
mission with the Multispectral Scanner end the remaining Wideband Video Tape Recorder providing image
data, The remaining Wideband Video Tape Recorder experienced four suspensions of operation, the last
being in Orbit 9881 on 2 July 1974, and has not been used operationally since. In Orbit 4396 an integrated
circuit chip in the TMP fafled, disabling four TLM functions, COMSTOR "B" has an intermittent problem
with cell 12, whick is not being used operationally, The "B" section of the USB with full power cutput of

1, 5 watts was substituted for the "A" section in Orbit 10068 because of excessive decline of transmitter
power. The pitch flywheel stopped for 2 mimutes in Orbit 8040; and for 8 hours, 2 minutes in Orbits 11126
to 11130, It has been kept cloge to Zero speed ever since, using pitch-bias control. The RMP was switched

“from B to A in Orbit 11257 ag a precautionary meagure after RMP B began showing operating current var-

iatlons, The DCS subsystem was turned off after Orbit 12690 and the function assumed by LANDSAT-2,
Spacecraft performance has not been degraded by these anomalies thus far, except for the inability to
record remote MBS imagery.

ORBITAL PARAMETERS

The initial orbit of LANDSAT-1 required some correction at Orbits 38, 44, and 59 to achieve the desired
18-day repeat cycle, During Orbits 938, 2416, 6390 and 7826 it was necessary to fire the -X thruster of
the orbit adjust system to maintain the ground frace in the desired 18-day repeat pattern of + 10 nm, On
September 29, 1974, the ACS control system fired gas during the spacecraft emergency (pitch flywheel
stoppage) which resulted in an unplanned orbit change similar to firing the -X thrusters. During orbits
11367, 11464 and 13611 the +X thruster was fired to maintain the ground trace in the desired 18-day
repeat pattern of + 10 nm,

POWER SUBSYSTEM (PWR) |
The poive,r subsystem performed well throughout this report period. Solar array current hag been slightly
lower than predicted, Data from this period .shows the array degradation to be <26, 1% after 33 months

in orbit, The power subsystem will meet LANDSAT-I power requirements t.hrough 1976 with the present
payload configuration,

ATTITUDE CONTROI, SUBSYSTEM (ACS)

From initial acquisition, the ACS performance has been excellent except betweem Orbits 11125 and 11130
when the Pitch flywheel stopped and restarted approximately 8 hours later. Pitch flywheel speed, after-

k Orbit 11130, was maintained betweer. <20 RPM and -100°RPM by use of Pitch Position Bias which eliminated

pitch gating, Similarly, roli momentum unloading was accomplished by employing Roll Diff Tach Hi
Gain during orbits of non-MSS activity to reduce Roll gating. During a portion of Orbit 13922, the Single
Scanner mode was exercised successfully in a test designed to eliminate normal night to day sun trans-
fents effecting MSS gun calibration, All functions are dctive and within specifications at the end of this
report period., RMP A is operating normally and the SADS are tracking accurately. The forward IR
scanner pressure has decreased slightly from 3, 33 PSIA (Orbit 12749) to 3, 08 PSIA (Orbit 13970),
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COMMAND/CLOCK SUBSYSTEM (€MD)

All stored commands and real time eommands were executed except for the expected one-in-approximately
10, 000 associated with the logic race conditions, ' No serious problems have resulted from these few com-
mands failing to execute. Use of celi 12 COMSTOR "B has been discontinued for active commands be-
cause of intermittent time delta errors of 266 seconds. Occasionally, stored commands are biocked by
real-time sequences which overlap in time, The specific cause has not been determined. The VHF com-
tnand receiver was switched from side B to side A at the time of USB subsystem ewitchover to side B,

The PCM regulators occasionally switched, without commands, from Unit 1 to 2 and then back from 2 to 1,
anél: was attributed to VHF input signal transients in the command channel,

TELEMETRY SUBSYSTEM (TLM)

The telemetry subsystem has consistently performed in an excellent marner, Memory Section 0, 0 in use

ginee launch was changed to the 1, 1 mode in Orbit 12665 on 10 January 1975, All dropouts have beén

- associated with known link or giound problems, Except for the fafhire of an integrated circuit chip in the

TMP (Orbit 4396), which disabled four telemetry functions, all functions bave performed in a nominal
manner, The VHF transmitter is fully effective, and shows little power loss since lTaunch,

ORBIT ADJUST SUBSYSTEM (OAS)

“The orbit adjust system has been fired ten times: seven times using the -X thruster, and three times using
the +X thruster, Three -X firings were for initial orbit corrections and four ~X for orbit maintenance,
The three +X firings were usged for orbit maintenance. Pressure/temperature parameters continue to be
normadl,.

MAGNETIC MOMENT COMPENSATING ASSEMBLY (D.‘IMCA)

The: Magnetic Moment Compensatlng Assembly was not operated during this report period, There have

been a totdl of eleven operations since launch, The MMCA has held the Pole~-Cm commanded in prior
orbits. Telemetry values continue to be normal,

UNIFIED “S" BAND/PRE-MODULATION PROCESSOR (USB)

The Unified S-Band Sibsystem has operated satisfactorily since launch, In Orbit 10068 the B-Section

was substituted for the A-Section because the A-transmitter power output had declined from 1,5 watts
at launch to 0, 14 watts with noticeable logs of PCS coverage, The B-transmitter with a power output of
1, 5 watts has operdtéed without power drop since turn ON, restoring full DCS.coverage until DCS turn
off in-Orbit 12690,

ELECTRICAL INTERFAFE SU BSYSTEM (EIS)
The Auxﬂia.ry Processing Unit (APU), Inberﬁlce Switchi.ng Module (I5M) a.nd ‘Power Switching Module
(PSM) performed normally during this report period. The RBV switching relay (within t.he PSM) failed
in Orbit 196. )
THERMAL CONTROL SUBSYSTEM (THM)

“The thermal subsystem performed nermally throughout this period Temperaturee decreased sligbtly

.dne to decreasing gun intentsity. _
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NARROWBAND TAPE RECORDER SUBSYSTEM (NBR) ;

Narrowband Tape Recorder A (NBR-A) has continued to operate satisiactorily without fncident, NBR-B
became noisy and was temporarily tarned OFF in Orbit 13015. NBR-A is handling the entire telemetry
Record and Playback functions on a restricted schedule to conserve its life. Total ON Time i8 12173 hours
for Recorder A and 11851 hours for Recorder B,

SREGTAL e et e
S —iTy
1 [ A—

WIDEBAND TELEMETRY SUBSYSTEM (WBTS)

‘f - "The Wideband Telemetry Subsystem has continued to operate satisfactorily. The powdr output-has contiiored
L at 20 watts since switching to that mode in Orbit 30, WPA-2 is currently in use, WPA-1 was used with
: RBV to Orbit 196 and subsequently with MSS between Orbits 1890 and 2099 during Apollo 17 operatfons,
3 L ATTITUDE MEASUREMENT SENSOR (AMS)
| The AMS continues to function normally in all aspects,

L WIDEBAND: VIDEQ TAPE RECORDERS (WBVTR)
5 WEBVTR-2 failed after 10 days in orbit, WBVTR-1 had 4 major disruptions in service since launch and ! 1
£ U was removed from service after Orbit 9881, - i ‘
~ RETURN BEAM VIDICON ®BV) - i
[ l The Return Beam Vidicon has been idle since Orbit 196 whet its prime input power switching relay fafled. ; :
3 d - RBV performed satisfactorily up to that point and is available for use, if needed, by an alternate switching i
mode, T
U MULTISPECTRAL SCANNER S5U BSYSTEM (MS8) g

The Multispectral Scanner Subsystem continues to operate in a completely satisfactory manner, I has o
imaged nearly all of the land masses between the latitudes of 81,420, All units of the Subsystem are 1
normal and stable, & now operates in real time only and provides data to Brazil, Canada, and Raly ' ” i
as well ag in the USA,

DATA COLLECTION ‘SYSTEM (DCS)

_The Data Collection Subsystem operated satisfactorily thru Orbit 12690, Only Receiver A has been used,
After Orbit 12690 the DCS subsystem was turned off and the DCS in LANDSAT-2 agsumed this function,
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IN-ORBIT PAYLOAD SYSTEM PERFORMANCE
LAUNCH THRU ORBIT 13980

RBV

DCs

WPA-1

WPA-2

WBVTR-1

WEBVTR-2

LANDBAT-1

Total Scenes Imaged
AVG, Scenes/Day
Total Area Imaged
{millions of sq. mf.}
ON TIME (hr.)
ON/OFF Cycles

‘% Real Time Images

% Recorded Images

Tatal SBcenes Imaged

AVG, Scenes/Day

Total Area Imaged
(millions of sq. n, mi,)

ON TIME (ht. )

ON/OFF Cycles

% Real Time Images

% Recorded Images

Mesgsages at QCC
Non-Perfect MSGS

Max, DCP's ACTIVE/DAY
Users -

Avg, MSG/Orbit

ON TIME (hr. )

% Real Thne Mode
% Playback Mode
ON TIME (ur.)
ON/OFF Cycles

% Real Time Mode
% P/B Mode

ON TIME (hir. )
ON/OFF Cycles

% Record Mode
% Playback Mode

" % Rewind Mode
- % Standby Mhd_e
~ Minor Frame Sync

Error Count in P/B
Time Head-Tape Contact
(b )

Cycles Head-Tape Contaet.

ON TIME (hr.)

% Record Mode

% Playback Mode

% Standby Mode

MFSE Count in P/B

Time Head-Tape Contact
@)

Cycles Head-Tape Contact

1690
139
14,7

PR

[P

14,0
91
57
43

Lty
b e

165, 707 !
172 b
1,444,9

1,748, 67

13, 237
72

28

P —

e,

F ey

1,152,045 &
80, 691

114 Ty

44

181

21, 820, 2 .

- )

55 i

45 ' ‘
. 31,9

s
-

28

1,695.3 :

}
10,843 L

38

41 , ‘

20. g
1

150 . .
732, 8 : o R

. 11,954 3
927, 6 . S - } !

38 .

41 5!

20, _ o L
0 o

~ Failed Orb, 148

44
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SECTION 2

ORBITAL PARAMETERS
LANDSAT-1

LANDSAT-1 launch and injection was satisfactory and required only a minor orbit adjust to achieve normal
parameters, These adjusiinents were made in Orbits 38, 44 and 59, After several 18-day repeat cycles,
orbit maintenance burns were made in Orbit 938, 2416, and 6390, 76826, 11367, 11464 and 13611, An
unplanned orbit change occurred due to freon gas expended during the pitch flywheel emergency (Orbits
11125 to 11130), : ,

5 S L T A e

Rk )

The orbital parameters are given in Table 2-1. Figure 2-1 shows the sub-satellite plot and Figure 2-2 § :
shows the longitude error as a function of time and orbit maintenance burns, The longitude error has g
been maintained within the + 10 nm average in the east-west direction at the equator as planned, - Figure
2-3 shows the change of sun time at the descending node equator crosging, Appendix C gives ground trace
repeat cycle predictions,
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2 & Table 21, LANDSAT-1 Brouwer Mean Orbital Parameters
Elmcat » - Two Body | Nodal |Argument | Right Mean
! | TP Apogee Perige Inclination | Semi Major Period Period |of Pergiee | Ascension | Anomaly
|Date -} @M) | @KM) | (Deg.) | Axis (KM) | Eccentricity | (Min.) | (Min.) | (Deg.) | (Deg.) | (Peg.)
l250ct1972 | 9173 | 898.1 99,103 | 7285.850 | ©0,00132 108,152 | 103,268 | 93,721 1.060 | 86,484
|25 Jan 1973 | 922,3 | 893.1 99,080 | 7285,865 0.00200 103,153 | 103.268 | 133,693 | 91,805 52,797
25 Apr 1973 | 911,056 | 888,763 | 99,073 7285.767 | 0.00073 - | 103,151 | 103,267 | 168,857 | 181,411 | 11.098
| 25 Jul 1973 | 914,341 | 900.81¢ | 99,088 | 7285741 0, 00093 103,150 | 103,266 | 95,602 268, 944 84. 301
! 25 Oct 1973 | 922,013 | 893,229 | 99,056 7285, 786 0, 00198 103.151 | 103,266 | 65,071 0.291 | 301,002
¥ €4 .
|25 Jan 1974 | 915,873 | 899.111 | '99.041 7285.657 | 0,00115 103,148 | 103.262 | 160, 86€ 88, 606 19, 049
24 Apr 1974 | 920090 | 912,672 | 99,023 7285, 691 0. 000802 103.149 | 103.265 | 117.631 | 176,743 62,319
|23 Jur 1974 | 922.363 { 892,628 | 99,017 | 7285.661 0.002041 | 103,148 | 103,264 | 109,225 | 268,779 70, 540
123 0ct 1974 | 918,657 | 896.316 | 99,004 7285, 652 0.00153 103,148 | 103,264 | 150,750 | 354,743 29,110
24 Jan 1975 | 914,18 | 800,67 | 98.890 7285. 590 0.000928 103,147 | 103.262 | 278,848 85,403 | 261,138
24 Apr 1975 | 914,74 { 900,05 | 98,972 7285..559 0, 001008 103,146 | 103.262 { 37,047 173,043 142,764
]
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Figure 2-1. Typical Subsatellite Plot of the LANDSAT-1 Spacecraft
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SECTION 3 -

POWER SUBSYSTEM (PWR)
LANDSAT-1

The solar array continued to provide excess energy £or the payload and spacecraft load throughout this
report period. Compensation loads and auxiliary loads dissipated the excess power ahove the battery
and load requirements using LANDSAT-1 power management procedures. Midday measured solar array
current tracked slightly below the values predicted earlier due to higher than predicted beta angle varia-

tions. Solar array degradation was -26. 1% at the end of 33 months in oxbit. The power subsystem is

predicted to have adequate power through 1876 for the present LANDSAT-1 payload configuration, and may

- extend to 1977 and 1978 depending on the electro-chenical degradation of the battery packs for that period,

A plot of measured and predicted midday solar current is shown in Figure 3-1. Figure 3-2 shows actual
and predicted solar array current degradation. Figure 3-3 shows actuil sun angles to the spacecraft and

- solar panels, Figure 3-4 is a comparison of predicted beta angles (sun angle to orbit plane) for LANDSAT

-1 and LANDSAT-2 in 1975. Figure 3-5 shows seasonal solar intensity viriation, It is noted-on Figure
3~1 that the high noon solar array current is slightly lower than predicted. This is due to slightly differ-
ent solar panel sun anglés and operating point high noon solar array degradation than inltin.lly predicted.

" Battery packs averaged a typical 8.5 to 9% Depth of Discharge (DOD) during this report period. Charge

and load sharing were satisfactory except for Battery 6. The load sharing of Battéry 6 continued to dirop,
reaching about 7.7% around Orbit 13300. At the time, the battery had a charge/discharge ratio of 2,66
and its: temperature had climbed to 319C. Therefore, the battery was turned off in Qrbit 13346 for a

_restoration cycle, expecting a recombination of gases within the indjvidual cells. The battery is dis~

charged through a telemetry load and is scheduled to be turned on when its voltage reachés approximately
26.5v. Due to the Battery 6 anomaly, the temperature spread between batteries reached as high as 120C
during this report period; but, since turn off and-due to- decreasing sun intensity. hasg dropped rea.ching
about. 6°C at the énd of this report period.. ' _ .

- Thé power system electronics performed well in this report period with all voltages stable Table 3-1

shows major power subsystem parameters and Table 3-2 shows power subsystem telemetry for selected

~ orbits, Some’ parameters in Table 3-2 may be slightly different from Table 3-1, because Table 3-1 uses .

a power management time span (night followed by a day); whereas, the time span used in Table 3-2 is the

playback period from the NBR. The Shunt Limiter has not operated since Orbit 3 because the unregulated

voltage has been held below cut-in voltage by power management.
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" Figure 3-1. LANDSAT-1 Predicted Midday Solar Current
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RELATIVE SUN INTENSITY (1,00 = 1386 Mw/em?D)
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Table 3-1. LANDSAT-1 Major Power Subsystems Parameters

L e B R e e ot e T e e s L

' ORBIT MO, wim | 1mm 198 .
i BATEL  MAX 325 52, 2 32,83 ‘ ‘
: $ cHOE 3,10 .71 -t
: 32,73 33,78
] 3 VOLTS 2,18 .03 32,83 !
: 1 [ TN ] 3z2.82
[} n.n a2 0l 32,93
[ LR 3382 .98 {
* 33.33 3383 1.2 |
: Bt | e 0.6 i
. AVERAGE 1 | wg g N :
: BATT1 END- 28,90 25.04 i8.64 3
& oy v, 08 .84 F1% /] 3
5 NiGHT 8,98 8,64 28,84 i
4 vOLTE 28.98 28,64 26,73 E ;
s .06 a2 28,72 :
1 'y 28,94 '8"“ 27,07 {
: 1 2098 5.0 28,64
1‘ L] :::: 29,04 8,84
! AVERAGE y 28,04 28,57 : !
* BATT1  (DCHOE 3.9 L g T o6 T R
¥ SHARE *1.06 i3, 6@ LN “E. 7 i i
3% e 1 e 13,71 38 | -
| ‘ 1238 w4 | win | e
| 5 el aan isve 12,88
| s L0 11,61 kx| oea {
: ? B b gpge f 1969 1361
: ' RLELCINE O N 19 | 402 .
; _— o ; L
i BATT)  LOAD 2,5 1.3 | s | 1ass
i 3 GHARE w1 40 18,88 16,19
3% ‘1.23 wee | W ) s .
4 mir 1ogsa Wi | e b
5 £2.60 1.4 | T 135,66 - I
: 1130 0 e | % i
k4 5 1 g0 130 | g : .
] L LUL L TR 1518 1267 .
; 1 sarrr  Tewe .78 . .08 o} 178 i ,
: k ' 20, A9 3. 00 20.43 20,89 P =
| 3 eo 20,16 NG 18,72 19,48 : '
! A 23,32 22,98 2014 22,39 -
s 2,09 .60 | 26.38 2ae:
8 4.7 ) 28,63 25,04 | a4
1 24,56 .89 0,04 | 2T ‘- :
. 2524 | s 207 4 5.25 i
AVEHAGE 22,83 24:83 a6 | 2oe i
8/C NEC BUS PWR (W) ws,s | wnee | oBzss 98,04 : :
- COMP LOAD PWH/(W) 1 L1 T TR [T
. #/0-8/C AEG BUS PWH) | : i .f
PrLREG BisPwRw)  faez | dea | oy o ] we o2 1 0de | 028 ! !
" C/DRATIO ves | onee | a3 | W W1 vk Ioaar | onae
TOTAL CHANGE {a-p) :f300.2 {asaies '} 2s0.m | 2906 {oaoma | e s | Rt i
TOTAL DISCHARGE (A-MjL2950.8 ] 327.08 | 216.20° e W2 194,08 ] 190,28 .} 03,18 } 1
oy ‘BOLAR-ARRAY (M) Bowe  froze se8- e . bowe Cwe e bowi o
: | 8. PEAR ) ANP) 1.8 foasa0 | e |oaew TRTON AR A X R : ;
: : . : !
| MIDAY ARBAY 1AM § s | oasn iz | o [V ECLR e L+ i |
. ’ : ) {
BIIN . ANGLE. {0EG) 1 s ETETEE RN | "8 a2 848 a.TB' | 1.6 Lo
| MAX B PAD TEMP 00y |ee2.0- [iert.00 | semcn | sHde R 46 | 65E 644D . .
o . i . ' . : _ ! : N [
MR PAD TEMP )  |-dn0 |-ose0 | -seoo  ossee o ] enms | 3732 ) -EmM R eise o f - _ t ;
MAX LBAD TEMPOC) | +87.0 Jese.c0 | egoiso | <670 6,00 82,00 4. Ebsoo - 59,20 B 4
1 v upapTEMEiey |.emo | osno0 | csties § cenio LR I L 400§ :
* Aar thedslemetry failure o Orbit 4308 Ratery 2:charga dbare was-taken equalilo, Batlery:) charge f {
o 8 a0 epprimimatich:io ordar o' derive & éharyge share-valus for sach bettsry. } i
" Note; Banery ¢ tarunlned-off; lrom- Grhit 15546 thyough, tic-cud-af thds report:parivd. ;
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Table 3-2. LANDSAT-1 Power Subsystem Analog Telemetry
(Average Value for Data Received in NBTR Playback)

" g
Funcuoo} Descriptin . ¥ Unt | 26 2600 |  same | 7650 _ ABE .
eodt  [BATT 1 Disc AMP oge | L2 | o.el L0l [ 5] CHIZ 0,76
6002 - 2 0.8 i | ¢ . d .. ' L .
6003 3 0.84 17 ) ne } o oes 0.00 0.84 0,61 0,75
8004 4 0.83 BoY 5] [ X 1,02 0,85 on 0.6% %16
E008 ] 0.82 1.19 0,82 o2 f 0.82 o 1 067 o1
6008 [ 3 0.8 1.20 0.7 0.98 6.7 0.64 ‘e LA
s0o? k4 | 0.8 119 f 082 1.0 6. B0 0.82 0.64 .73
8008 ] ¥ 0.81 119 0,77 0,97 0.78 081 . o8 ] o0.e8
€003 |BATT } CHG " AMP 0.58 et | ok 1 049 060 0,44 0.5 0.43
8012 2 : 0.57 et ¢ . . » . .
€013 2 0,80 0.83 0.48 0. 44 0.60 0.3 0.46 0.58
6014 L] 0.54 0.66 0.51 0.45 0.60 0,40 060 - 0.88
171 1 0,54 0.68 0.50 0,48 0.48 0.40 0,48 0.88
aite | B es . 0.87 070 | o.s2 0.48 0,56 o338 T '
so017 1 i 0.85 0.7 | 0.5 o.47 J o.60 o.40 o4 | 0.0
6018 8 0,55 0.8¢ 0.52 0,48 0,58 0.40 0.40 0.88
: 6021 |'BATT 1 vOLT | vie 30.87 30,74 a2 TN T N -31.19 =31.04 -84
¥ 6022 H : 30,87 { 30.74 31,25 | sros J-3n66 ~18.18 =304 -3L.3)
6028 3 30.87 0. M 31.25 35,08 fJ-3Leg ] -3L.18 -51.04 =313
6024 4 30.90 30.77 a.z2b a1 »3L70 ~31.21 -31.07 -31,28
6025 L 3 | 80,88 do.82 | 9133 | apar fesLus ) -8Lize =33,13 -3L.30
6026 6 4+ . 30,88 ‘.12 131,26 31,07 -21.65 <gk.18 | 2870 27,92
€02? 7 30,88 20,76 31,27 Lt J-2L68 f -8LQ ~31,16 -31.23
6028 [ 30.89 20,28 a.27 a1, to <3168 -81.21 . =31.05 ~01.22
6030  JBATT 1 TEMP ] DGC .17 25.19 ) 24.48. } 25,38 26,09 24,87 24,01 23.82
6032 2 18.80 bR 21.29 21,51 n.8 20,08 20,55 .0
608 3 18.76 § 20,80 20,17 20,36 2126 | 1s.08 18,77 18,54
6034 4 21.57 F 2320 2.6y 23,30 23,83 23,00 2215 22.42
6033 5 .21.8¢ | 26.86 23.9%, 27,68 S8 28: 50 26.41 24,24
6038 [ 21.24 20.99 .2 21,88 2578 28,70 28.40 29,62
6037 | ? 2343 27.%0 240y .7 26.09 .1 26,08 24,83
6038 [ ' 21,86 46.75 25.02 2.0 26.2) 28,04 26,81 25,28
6040 FAT PAD TEMP | DGC 25.82 27.98 7.2 .79 21,16 4, 80 32,40 30,26
¢4l R PAD Vv N vDC 39.40 LI VR T .1 33.00 - M6 o s2.04 ] 5285 ] 30,45
6oaz FR PAD VN | vDC .28 ] a4y § o33s0 A7 .an 33.60- 32,18 .76 33,82
6044 FLT BAD TEMP | DGC 14.14 18,56 | 8.8 24, 88 15, 13 27,48 25,41 22,67
dodd JL PAD Vv F Dve 1n.e | nn | s 3384 ] .67 34, 00 33,7 24, 16
6045 JL PAD vV G | Dve 33.68 2.1 34.19 43,89 W12 84,04 33,70 34,20
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g085 .« [B/C RO BUS Y1 | AMP n | 1.4 6.27 6.54 8.60 . B.04 6,50 8.4
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6084 B 0.00° 0,00 0.00 o, 00 0,00 o0 4 o.on 0.00
6083 5 o.00 | ooe o 0.00 0:00 .. 0.00 o.00 | oion 0,00
BOEE 7 goo | o0 | o000 .| o000 K] C o0 |- w0 0.00
‘BesT [} .00 I o.00 000 0,00 C0:00 oo J o000 | o.00
€100 TP/L R BUs | | AMP '} 0.5 1.4t | 0.56 0.67 L3 - .37 . 0.38 0.57
JroTaL no. | MAIOR FRAMES | wRM 764 jazs ¥ 38 A 3wt ‘384, i Y 188- ) m,
* Fupetlon’ EI:IIM. GO mriidRing dare.¥i disabled: leiemc:ry réaulting from- tC it {allure whlch
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| Pprocessing. - .
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SECTION 4

ATTITUDE CONTROL SUBSYSTEM (ACS)
LANDSAT-1

LANDSAT-1's ACS system performed normally and reliably during this report perfod,

The ACS NORMAL mode has been employed only during the gix daily orbits of MSS activity, For the
remaining eight dafly orbits of non-MSS activity, the spacecraft is commanded into the Roll Diff Tach High
Gain mode and Pitch Position Biss (0, 0 and +0, 6) is employed to maintain the Pitch flywheel's speed be~
tween +20 and +100 RPM,

Implementation of this mode of operation became necessary after e Pitch flywheel problem developed in
Orbit 11125, (28 September 1974),

This mode of operation has proven to be quite successful in keeping the Roll flywheel unloaded, )n additfon,
pneumatics gating has been almost entirely eliminated, and the total average + Roll gates per week have
been reduced to less than one as shown in Figure 4-1, Consequently, the freon remaining useable impilse,
31,49 LB - SEC, should be adequate for at least foiur more years rather than to March of '76, as pre-
viously anticipated,

LANDSAT-1's Single Scanner mode was exercised for a portion of Orbit 13922 (18 April 1975) in order to
agcertain if MSS sun calibration can be more effectively performed by eliminating transient spacecraft
attitude errors emanating from the normal night-to-day transition, Strip charts recorded during this test
demonstrated the transient error could be completely removed without effect on the ACS system,

Solar Array Drive voltages, curremts, témperatures and cosine pot signals have o1l been normal,

RMP 1, which replaced RMP 2 in Orbit 11267, is functioning normally,

Pressure/temperature rattos have all been satisfactory. The forward scanner pressure decreased from
3, 33 PSIA (Orbif 12749) to 3, 08 (Orbit 13970) and is following the leak pattern described in previous re-
ports, '

Tables 4-1, 4-2 and 4-3 are a summary of LANDSAT-1 Attitude Control Subsystem telemetry,
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Table 4-1, LANDSAT-1 ACS Tomperature and Pressure Telemetry Summary

ORIGINAY, P s
OF PooR QUA(%E -

| _ Funeton el TS O O D T e e
1083 RMD 1 Gyre Temperature DGC 2.6 | 2e.28 | 23,08 25,51 T3.02 | 4508 | 4218 O} asez ]
1084 RMP 2-Gyro Temporature pac 74,3 15,07 | 76.10 75,42 43,45 24,232 . 24,17 23,83
" J2z2 SAD RT-MTR HERG Tomp BeC 211 23,0t | 2200 24,28 30,85 | z2.28 22,42 22,34
1242 SAD LT MTR HEING Temp nac 27.0 s2.27 | 0,38 C 3044 28,18 29, 88 29,06 29,28
| 1220 SAD-RT MTR WNONG Temp’ nee " z6.3 27,39 | 26,54 ; 268,26 24,63 26,03 26,11 26,40
1243:8AD LT MTR WNDNG 'rémp pée 28,7 34,99 32,92 35,67 an, a2 32,28 32,04 31,74
1228'SAD RT )I5C Pressure PR 7.6 7.53 7.36 7,28 7.2 8,97 & [ 685
124 8:8AD-LT HEG Proséuie PEL 7.0 7,04 8.86 6.76 | 647 | 6.31 ent | eas
1607 FWD Seannor MTR Tomjp naGe 19.8 | 2nas 19,88 22.20 18,46 19,08 19,93 19,868
1016 RearScahnor MTR Tenip. DGC 20:5 |° zilzs 18,83 2118 | 1786 19:15 18,28 19.21
1004 FIVD Svanner Prissure pal 1.6 4,62 402 384 " 2,50 8,17 3,10 3,02
1032 Roar Scanner Pressure P8t 7.8 8,05 1,81 187 | 7,44 719 72 f 719
1312 Gus Tank Prossure pat 1068,0 | 1849.00- | 17¢2,34 1598:54 | 1484.19 24782 | 24n.65 § 209,58
1210 Gits. Tank Temperature” Dac 22,6 26,07 | 24,30 27,18, 22, 66- 20,22 24,21 ¥ 2407
" 1213 Manifold Proasire el 55,7 51,46 .| B7.44 | o7l 86:73 81,26 61,25 61,39
1241-Manifold Temperature Dce 21,8 ¢ 25,61 { 23,82 . 26,61 2L 77 23,72 23,74. 23,48
1050 CL3) Powor Supply Curd Temp nGE 41,1 42,22 . 40,54 | 43,34 38,83 40,40 40,47 40,34
1260 ACY Baseplote 1 ‘DGe 5,4 29,71 27,98 31,01 28,36 26.91 28,72 26,32
i261 ACS Baseplate 2 " pac 22.9 26.42 | ‘24,73 7,76 23;60- | 2508 2504 | zar2
1262 ACS Rasaplale 1 DGe 2.4 25,09 23,60 26,24 | 31.07 24.80 24,62 24:40
1263 THO1 STS DGe 6.6 0,59 -0.87 I .41 2,88 2,03 .16
1264 THOZ:8TS DGC -14.8 <&, 81 -9,42 ~3.85 827 -2.7% -4,00 4,20
. 1285 THO3 8TS DGC =31 8,32 2.3 15,52 1,58 16,32 14,75 13,08
1206 THO4 STS nGe -39 | 255 285 4,48 L85 4.00 2,89 186
1267 THOS. 5T DGC -8.9 -0.97 | -L1g 6,73 -5, 17 B.70 -1 1,80
1224 SAD R ESST nGe 49,5 32,81 80,21 ‘61,80 63.25 83,80 | 6226 | 6468
1244 5AD 1, ENST nog 27,1 45,64 51,11 56.48 53,21 57.21 66,74 ! 55.28
Table 4-2, LANDBSAT-1 ACS Vol__tagéé'and‘. Currents
_ Mioetlin Ynita R T I ) Wi {3588
1057 CLB Powet Gupply Volts ™V 26 | 28] 218 29 2,78 2,78
1081 RMP 1. MTR Volts vbC dry | OFF OFF OFF | OFF
1082 RMP1 MR Cufrent Amijis -OFF OFF " || OFF OFF OFF - 0,31 _ 0.11 - 0,11
1060-RMP 1. Bupply Voits vnc OFF | OFF OFF OFF | oFE 23,79 | - -23.78 523,78
1 1081 RMP-2peTR Valts VDC | 2.7 | -2p.6m o 2862 -26,59 | -29.63 OFF OFF . OFF
[ 1002 RMP2 M Cuvvant Ampe 010 { - -0.1¢ 0,10 0.11 o.11 OFF OFF OFF
i 1090-RMP.2 Supply Volta voC -23,4 sasge | -gwa1 | 238 | -23,60 OFF QFF OFF
| 1220/8AD BT MTRWNDRG Vot vile { s [ -3 p g foa <3, 66 a7 -3.75 3,71
| 12408AD LT meﬂmd Volta voe -4.8 .12 -4,08 -3,95 ] 3,38 -3.25
. 1257-BADRT -16 VDC-Conv, Vit W oo | 1aes .08 | .88 14,88
1247 SAD'LT -15 VDC Couv, vpe 16,2 15.15 15,13 15.13 15,14 15,13
- wsecLB & VoL - TMY 24 mis [ ozas . 295 zms 2,35
. 1055 CLB +10-VDC TMY LMY 2,95 | 75 295 1 . nts | 2w
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Table 4-3, LANDSAT-1 ACS Attitude Errors and Driver Duty Cycles

| _Orbits 1
 Function |units  [13198 | 13s60 | 14001
| 1241 Pitch Fine-Error | DEG | -0.40 | -0.08 | -0.02 | | .
1143 Piteh Flywheel Speed { REM - | -10,4¢ | -26.88 | -r.21]

: | 1038 Pitch MTRDRVR ~ [PCT | 4.96 |  6.81 | 4.55]
: cow

| 1039 Pitch MTRDRVR €W [ PET | 229 | 217 | s10}
1030 Roll Fine Error DPEG | -2.25 | -0.20 [ -0.20}

| 1127 Roll Rear Fiywheel | RPM 715,78 | 756,92 | 782,08
Speed 1 ‘ : '

1126 Roll Fwd Flywheel | RPM | 641,82 | 674,47 | 698,31 |
Bpeed : ' : ‘

{1022 Roll Rear MTR DRVR [ PCT - | 0.01 | 0.68 | 0,90
| cew _ | _ _
1025 Roll Rear MTR DRVR PGT 4,26 | 622 | 65.52
jew S 1 | _

'1023RoqudMTRDRVR fPCT 0.00 | 066 | 0.72] o o %_J
eCW | | -

|12 Roll FwaMTRDRVE | POT | 415 | 4 | 5.35 o
L . . ] (. A
| 1085 Yaw Tach | | RPM |-206.08 | -116,50 | -93,72 | - - b
[ 1033 Yaw MTR DRVR OW | PCT | o004 | 13 ] 1saf L R
| 108¢ Yaw MTR DRVR CCW | PCT I o.70 1.60 |  1.76] o . i
1221: SAD Right Tach | PEG/MIN [ 3,37 | 337 2,81 .
| 1241 SAD Left Tach . | DEG/MIN| 2,80 | 2,81 | 2.81 | e g
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"NOTE: Tabulation of these ftmctions began after the pitch ﬂywheel anomaly (stopped) D . o
in orbit 11125 ) :
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SECTION &
COMMAND CLOCK SUBSYSTEM (CMD)

The Command and Clock Sibsyster consists of A and B units of: Command Clock, Command Decoders,

Comstors, Matrix Decoders, Matrix Drivers, Time Code and Frequéncy Generators and VHF Receivers

plus a Command Execute Counter and switching equipment.

- Command processing for both real time and stored commands has been nominal during this period.

Rare commanding difficulties that have been experienced have been isolaﬁed to ground transmisgion
pmblems.

Missed real time cominands, attribuﬁed io the logic race in the command clock design, are occagionally
noted; rare occasions stored commands are blocked by a real time sequence being transmitted during

ﬁxe stored command time tag

The spacecraft time base provided by the time code genefaior has been well within apeciﬂcaﬁons The
-clock has been reset five times in orbit: at the beginning of 1973 during Orbits 2249 and 2274; in August
1973 during Orbit 5578; at the beginning of 1974 during Orbit 7339; and at the beginning of 1975 during
Orbit 12429 (Figure 5-1); The 5/C clock consistently loses time, as shown by the negative slope in
Figure 5-1. The slope decreases with time. These slopes are plotted in Figure 5-2, which shows that
the drift rate decreases with fime, ' .

Table 5-1 gives typicel telemeiry values, all nominal.
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Figure 5-1. LANDSAT-1 Spacecraft Clock Drift History
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Table 5-1, Command Clock Telemetty Summary

B Ortl

Function. . e o

He. Nami Mode Unjta 5 5093} 1002 [EILL] 13508
g Bri, Power Rupply Temp . ‘e 37,41 i3t | 36,80 | 38,03 38,41
[ ftad, Berwer Bupply Temp B % .73 aees o] amze | ks 27,48 31,80
w07 Pri, Use, Tump . °c nu 31,90 aa 't ook EINH nM
w00l . Hed. Dpe, Temp - o Jo4T | a3 e | a0 20,48 20,01
ropy Pri. Use. Ouiput - TMY 0:85 0.96 057 0.97 o.90 [ XN
Ty Hed. One, Output - TV e o' - ae - se o
#3911 100 &z . Prt. - Rad, TRV 3.4 .19 nn 3.1 | § ] 1
[H T ke Pri. - Red. ™Y %10 2,07 .00 2,08 3,08 %00
013 2,5 Wiy PH, - Red, ™™V 2.08 2,88 2,08 2.96 2. | 2,05
Bols | 4otH2 Pri. - Red, THY 40 | b 4,40 4.40 4 8
aath P 4V Power Fpply Pri. Clk ON voc (1] 410 4“1 FRUIN e o
113 Red, #1V Power Supply Red: ClkON voo 2,08 3,95 .85 | e XTI LAt
8917 Pri. 6\ Powar. Sapply Pil, Clk ON Voo 6.08 857 6,07 &0 807 - b7
S018 Red. 6V Puwer Supply Rod. Cik ON Yoo 6.00 5 Rl 5.03 8.04 5.¢
‘Ho1% Pr: £V bPower-Supply Pr. Clk o vIC -+$.02 5,62 -8,03 5,02 -8,03 -8.00
w30 Bed, -6V Pawer Buppl Tlad; Clk.ON voc 59 | 400 | 40 | 669 | o6 s 60
21 Pra. venV-Power Supply Pit;, Clk ON voe zien | <az.89 | -z2.m0 | wes | -2ai00 IR
022 | Red, +20V Power Sopph ‘Rod, Clicon vhe | -t2ee § -uace | -za.on | -xb.00 -23.00]
23 Pr. -2V Power Supply " Pri, ClkON. vbe -29.13 | -um.18 20,18, “29.1% “28.1E
P " Hed, -8V bower Bupply . Red. Cik ON yoe a0 | ey | -ann 29,23 19,34
#101 ct_v A -2V ClA AON oo | -pa3 |-l -2, -12.34
(3111 CIU'R ~£2V © Cmpon oo -12,26 | -1eze | -t22y ~12.23 | -12.32 -12,22°
8102 1 e Ay G AoN e - X Y -5, -5 -5 -5
e CIU B -5V TR BON Yoo «h,31 =5.2) -%,3) 5,3 -5, 3 =531
8105 CTU A Temp CIV AOK o ar | s 04 25.00 .37 24.8%
s O B Temp ‘ciu's O % Czam | nm ] 2sas shos | 26.74 34.0¢!
B20Y Roceiver R¥-A Temp . L/ o 61 i vhad 27.51 27,93
8202 . Heamlver-HE-B Temp - o°c” | e 2p,22 " . Ll [T
a0z DM A Temp - % Casar | owas | oane PTRTIR TR ares
K 1 MOD I Temp . e vanea [am | oz w1 | B T Y
mns Rewolver A AGC Recalver AN DEM »e U -56,'11 -ouny | 0142 -88,50
46 Rectiver B AGE Recorers-ON | DEM. f -s4.1¢ | -Bugr. | o .- .- .
wo? . Amp. A Lutpat Nacaiver-A UK THV . .- .31 o.64 2.6 FRER
wos Amp, B-COutpul ‘|. ‘Raceiver B.OK TMY nm 3,22 . " L o
Y Friq. Shifs Key A OUT Haccivor-A O TMY L . 118 1.1z L1k .10
ko Freq. Shift Xey'B QUT Racelvar 8,08 ™V a0 [ L1 . - " "
=1 Amp. A (mtpil- ’ : ReceiverA ON ™Y LUE %30 fIF] 112 .11
a2 _Amp. B Outgat Recelver B 6N | TMY 113 IRTI . o .
s15 D-MUD.A -15% Receiver ACN |- TV [ = »» 5.60 se0  noe 5.0
u 0 MODB -15Y RéceverB.OK | TMV b0 [ e | e . " -
[=3¢] Regulstor A -10% Recetver A O ™V e v 5,40 5.40 5,30 B.40
wit | Ropilitur B <10V MicotverBof | TV 0 Ba0 | 8800 . - .- .

S8 UnIE ook In use
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SECTION 6
TELEMETRY SUBSYSTEM (TLM)

The Telemetry Subsystem consists of A and B units of: Memory, Sequencer, Formatter, Multiplexer,
Converter Multiplexer, Preregulators, Transmitter Buffers, and VHF Transmitters, in addition to a
single reprogramming unit and switching circuits,

The Narrow Band Telemetry Subsystem samples; encodes, formats, and transmits data from spacecraft
gervice and payload systems to earth receiving stations. The TLM processes and transmits a VHF signal
containing this data, It supplies data $o the USB Subsystem for transmittal, and provides timing and
synchronizing signals to spacecraft sérvice and payload subsystems.

The Telemetry Subsystem has been operating continucusly since launch. Typical telemetry values are
given in Table 6-1. Memory Section 0, 0 was used in the telemetry matrix thru Orbit 12565, after which
it was switched to the 1,1 mode. Total performance has been normal except for one integrated cirouit
chip failure in Orbit 4396, containing four functions (6012, 1011, 12238, 7010).

The VHF transmitter unit consists of two redundant Amplifier/Modulator/Output units; A and B, capable
of either 0.3 watts or 2 watis output, together with Modulator Filters, switching equipment to select resl
time or playback telemetry modilation, and an omnidirectional vertical stub antenna centrally located on
top of the spacecraft. The transmitter is ON full ime, normally transmitting real time (1-kilobit)
telemetry data. In an emergency, it can be commanded to the 2.0 watt mode and switched to playback
(24 kilobit) data, or to carrier only for use by the Mini-track Stations,

DOnly transmitter unit A has been used since launch. It has operated flawlessly. Figure 6-1 shows the
history of the AGC level in the Alaska ground station for identical spacecraft position and orientation.
Since iaunch, nearly 3 years ago, its Joss in power delivered to the ground station has been about 1 db,
Referring to Figure 6-1, a signal of -104 dbm would leave a link margin of 6 dbmn in the worst case (24
kilobit modulation), providing the 85 foot antenna is used.
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Figure 6-1, Power Recelved at Alaska from VHF Transmitter A (0,3 Watts) - LANDSAT-1

L sre—s - LA & — 1 :

e S wios Y cont SN o S S e o s SN ot S G e S Gt N i S e N e N s N e N s S st




3 e o T o LA A B Lot
i
E _-_}
B it 4 e a1 e . YU SNV RPVINI F VRS —
Table -1, TLM Telemetry Summary
Fusetion ) Orkii i i
. JSuoetion Name U L) 2600 sods | Teso Yishe 12368 =)
. %003 “Mumery Bequercar & Comerter | VDG | 8.3 64 a8 am &0 o .33
food ;l!_lmn' Sequcncer 1 Converter . vhe " -~ " - b .- . .-
0003 Moy Seqiincer Temp, % 19.5% 2i.47 a0 | e 1M.30 23.%4 21,85 .48
D004 ‘Formatier A Cotverter vDe 599 8.99 b.99 8,09 .98 6.02 EXC0N BN
8005 [ Furmaline B Convertay vpe - . e - o .- .- .
goa8  J'Dig. Mux.A Convarier vbe ]| 10 1o0% woe | so0r .07 10,03 ", 07 iy
2067 iDIE. Mux B Converter T vbe . . . - - .- . .
2008 FormaHer/Dig, Mun Temg. °c 2280 FIRT) .0 = 1.0 f X T LI TR
saap - Anslog Ko A Caniariar v 26,01 5. 18 2118 28, :i“ w20 o amem, 26.28 28.29
8010 Anslog Mux B Convertsr VDo [ - [ L) e . .
okl A/D Convérier A Voltage VI .00 | 10.07 10.07 i m bi N oy . ng 07
2012 ALt Converter BVoltage vDC . “" w | - ” [ v -
013 Antlog: St A/D Converter %c Tamon | oanse 2883 . 9.6 i) 0. pr iyt aT.22
204 "Prerogulsior A Voluge Ve 19.63 1208 L IRl e 19 20,00 ) 18,45
313 _Provegulator B-Volage Vo . . (2 .- - R
9016 Teprogrammer Temp, ¢ {znes | zm00 | 73 .08 2.5 2602 wm | o2nos
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SECTION 7
ORBIT ADJUST SUBSYSTEM (OAS)

The Orbit Adjust Subsystem has been fired ten times, seven times using the -X thruster and three times
using the +X thruster. Three -X firings were for initial orbit correction and four -X for orbit maintenance.
The three +X firings were for orbit maintenance. The only orbit maintenance maneuver in this report per-
iod occurred in Orbit 13611 utilizing the +X thruster. The burn lasied for 2.8 seconds and performance was
normal in all respects. The ACS pneumatics was not enabled during this maneuver in view of the short
duration of the hurn and the low availability of freon. The Subsystem pressure/temperature parameters
continue to be normai. There is 64, 86 pounds of hydrazine fuel remaining from an initial prelaunch load of
67.00 pounds. Figure 2-2 shows spacecraft ground track drift from standard orbit tracks and the effects of
orbit adjustment. Table 7-1 is a summary of OAS performance to date, and Table 7-2 gives average tele-
metry values for the off quiescent state.
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Table 7-1. LANDSATI Orbit Adjust Summary

w B e . -
BT e I St

?I_gni'tion
Epoch

Burn
 Buration

(Meters)

Engine
Performance
Efficiency

Fuell
Used
(Ihs)

Tank
Pressure
(PS LA)

Tank
Temperature
CF)

38 1.
11:25:0.0

26 Jul 72
21:44.46

59|  s.
23:34:45

sasl 4.
{ 00:30:00

2416} - 5. |
00:04:10, &

7826 7. | 4 Feb 74

16 Oct 74
22:42:10. 8

11464 9. | 230ct74

26 Mar 75
19:39:00, 8

26 Jul 72

27 Jd 72
29Sep72 |
| 13 3en7s |

{ 250ct73 |

- 22:27:10,4)

4.8
250, 0
318.0

11.8
20.4

14,8

2.8

12
1975
239

a8

15¢
110

2

-65

-66

~22.6

60%.
103.4%
101. 5%
110, 6%
106, 0%
1,00.’9%
101, s%
106.I 0%
102.0%

102.7%

$ 2.15

0.039

0.071

0,048

0, (48

0. 026

0. 027

0.01

540, 0
v

516.0

489.4
486. é

4‘9il. 59
490.59
490.59

486. 86

75.0°

3.9

75.4
73.9
75.4
74.0
73.9

70.9

+X

+X

+X

initial Fuel Capacity - 67#
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Table 7-2. LANDSAT-1 OAS Telemetry Values
ig  Funetion : — . - Orbit . , . | !
= . Now ~ Name Units 35 2600 5099 | wes0 | 1omez | 13198 | 13565 | 14001
2001 | Prop. Tank Temp. °c 22,03 23.91 | 22.88 24.58 | 23.28 | 2.0 | 22,85 | 22.15 L
1 - T
2003 | Thrust Chamber No. 1 | °C 29, 57 28.50 | 29.93 2%.97 30.55 | 27.74 26.36 29.50
- (=x) Temp, (1) :
2004 | Thrust Chamber No. 2 | °C 38.76 | 3374 | 40.28 | 39.2¢ | 3891 | ssaz | 3nse | 3s.28
| @x) Temp. @) -
2005 | Thrust Chamber No. 3 | °c 34.55 | 46.23 | 8441 | 4752 | 36.00 | 5L42 | 46.87 | 40.63
(-y) Temp. (1) .
2006 | Line Pressure psia 539.29 486,87 | 486.87 | 491.10 | 490.61 | 497.84 | 490.07 | 486.93 | ;
' i
(1) Wide spread of temperature is due to nozzle locations and satellite day/night transitiens relative to data averaged. Typical i
orbital range is from 19 to 59 DGC. : _
.
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SECTION 8

MAGNETIC MOMENT COMPENSATING ASSEMBLY {MMCA) 1
§
; E
The spacecraft was corrected for unbalanced magnetic moments in Orbits 73, 85, 110, 220, 11181, 11185, 3
and 11186, as reported in early reports. Adjustments were made in the yaw negative dipole in Orbit 11186 3 §
and the pitch positive dipole in Orbit 220, A shoxt roll dipole test was performed in Orbit 11185. with roll § ¥
dipole retuined to near zgero. No adjustments were made in this report period. %
The current dipole values are: i 3
Bitch  +2950 Pole-Cm i
Roll  -500 Pole~Cm § j
Yaw  -3600 Pole-Cm P
Telemetry measurement shown in Table 8-1 shows that the dipoles are holding steady without drift. 3

Table 8<1.. MMCA Télemetry Summary (LANDSAT-1) - 2
_ Orbits , ¢

Nuinber Name Units 35 2600 { 5089 | 7650 | 10182 | 13108 | 13569 | 14001 . -

4001 Al Board Femp %¢ || .87 19,03 | 19.12 | 19,11 | 18,67 | 17.66 | 18.13

4002 | Az Board Temp % | 43,58 23.,35 { 23.056 | 23.16 | 23.13 | 22,72 | 21.86 | 22.29 :
4003 Hall Current TMV 3,48 |  3.49 | 3.48 8,48 3.8 | 348 3.48 | 3.48 *
4004 Yaw Flux Density | TMV 3.1 | 3,10 3.1 3,13 3,15 .0 4,01 4.01 oo
4005 Pitch Flux Density | ™™V | a8 | 250 | 250 | 252 | 252 | 252 | 282 | 252 1o
4008 - | #on Flux Density | TMV 5.18 | 3.20 3.18 3.19 | 3.20 3,28 3,28 3.28 > a
i
‘.
3

8-1,
IS-1 . /2.
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SECTION 9
UNIFIED §-BAND/PREMODULATION PROCESSOR (USB/PMF)

The Unified S-Band Equipment (USBE) consists of two 8-Band transmitter/receiver pairs (transponders).

_Each transmitter/receiver pair normally operates as a separate unit. Only one of the two is powered at any

given time, The USB Receiver receives the uplink RF signal, demodulates the command and ranging sub-
carriers, and, when possible, provides a phase-locked oscillator signal for the dovm-link USB transmitter.

A ranging (pseudo-random noise-PRN) signal is demodulated and is available for modulation of the downlink
upon ground command. The subcarrier containing command information is sent to the PMP, One of the USB
receivers is powered at all times, The USB transmitter uses either the phase-locked oscillator of the USB
receiver or, if sufficient signal for phase-lock is not present, an auxiliary oscillator for the transmitter RF
driver. Back-up modes allow and sometimes require use of the auxiliary oscillator or the receiver oscillator
(phase-locked or free-running) at all times. Modulation of the USB transmitter comes from the PMP, and may
or may not have the PE'! ranging signal added. Switching permits either transmitter to be ON or OFF, but
both transmitters ON' slmultanepusly is not possible. Protection against lengthy inadvertent operation of -
either transmitter (and/or either of the wide band power ampiifiers) is provided by a 32-minute cutoff timer.

The Unified S-Band (USB) Subsystem has cperated satisfactorily since launch, despite repeated and large
drops in transmitter power output of the A-section. The B--section of the USB dusal installation was substituted
during Orbit 10068, restoring full 1,5 watts output from the . 14 watts fo which the A-section transmitter

had declined, as shown in Figure 9-1.

L6 o : : TRANSMITTER-B

1\ TRANSMITTER-A : ——
‘. 1,5 4— ) | {\
;
_ - :
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<
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w
w
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" ORBITS X i0%)
-Figure 9-1. USB Power Output History (LANDSAT-1)

The USB-A Receiver was ON continuougly from launch to mid Orbit 10068, for a total of 17,327 hours. The
A~-gection transmitter was ON only during station pagses from launch to mid Orbit 10068 for a total of 2253

© hours. It was commanded ON for transmission of real-time telemetry, piayback of stored telemetry,

ranglng data, and for relay of ICS data
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The B=section receiver has been on éontinuously since mid Orbit 10088 for a total of 9436 hours: The B-
gection transmitter has been ON for a total of 1227 hours,

Table 9-1 lists telemetry values, all normal and typical for this reporting period.

Table 9-1;, LANDSAT-1 USP/PMP Telemetry Valuss

Funotion . j . ~ Orbit
No. Name Units | 35 | 2565 | 5089 | 10692 13198 13569 | 14001
11001 ) USB Revr AGEC | DBM | -122,78 |-126.18 |-131.99 |-129.81 | -129,87 | -126,38 | -128.45 |
| 11002 | USB Xmtr Pwr WTS 1..60 0.62 0.28 1.54 1,47 1,47 1.51 |
11003 | USB Revr Error KHZ | 21.79 | -20.87 | -21.32 | -23.26 | -21.46 | -20.82 | -21.54
13004 | USB Xpond Temp DGC 22,92 | 25.30 22,64 | 25.64 | 28,20 | 26,83 ) 25.70°
11005 | USB Xpond Press PSI | 15.91 16. 09 15.91 | 15,92 16.16 | 16.03 15 941
11007 { USB Xmir A -15V | VDC =15.20 | -15.20 | -15.20 | ** | L R &5 *: 1
11008 | USB Xmtr B-15V vBC Hok ok ok -15.20 ~15.20 | -15.20 | -16.20
11009 | USB Range =15V | VBC -14,76 | -14.76 | -14.76 } =14.58 | ~14.58 | -14.58 | -14.58 |
11101 | PMP Pwr A Volt .| VDC -15.12 | -15,18 | -15.18 | . #** Rl L A B S |
11102 | PMP Pwr B Volt 'VDC ik Aok ok -15.12 | -15,14 | -15.09 { -15.10 }
11103 | PMP Temp A DGC 30,44 33.70 30, 23 26. 60 31,74 29,09 26.63
't 11104 | PMP Temp B DGC dok W | 31,64 36.08 | 33,83 | 31.59

%% tnit turned off,

Figure 9-2 shows AGC readings at Goldstone for a constant reference orbit in each cycle since launch. All data.
are taken, therefore, at the same range, elevation, and azimuth. The AGC difference (8 dB) between the
curves is caused by the dual effects of doubling the distance (6 dB) and the USB antenna pattern. The effect

of the USB transmitter-A power decline can be seen through 38 cycles, and then the rise caused by substntutmg
the higher powered B—transmltter {10 dB) through cycle 42

_ga REF ORB 178

[ SLANT RANGE 1060 KM
AZIMUTH 282°
ELEV. ANGLE 59

=86
-88 |
=80
02 |

=94
-96 It
-8 @ /

DBM

-100 |-V

~102 |
-104 - REF ORE 177 :
Tl SLANT RANGE. 2136 i€
=106 I AZIMUTH 17°

 ELEV, ANGLE 97°

*SWATCH FROM' UsB-A 0,14 WATTS
TO USB—B 1.4 WATTS

-108 CURRENT REPORT PERIOI
PSP R S N (O ST AL RO S U O S NS G O WU N R A OO O OO O S S SO 0 O A JSF NS
B 8 12 16 20 24 28 a2 36 40 44 48 e 56 60 64 :
CYCLE {OF 251 GRBITS EACH) ' :
Figure 9=-2, USB (Link 4) AGC Readings at Goldstone with 30-Foot Antenna.
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: | SECTION 10 |
| : _ f
) | . ELECTRICAL INTERFACE SUBSYSTEM
- 3
: " Auxiliary Processing Unit (APU) consists of Search Track Data, Time Code Data, and Back-up Timers which
H S - operated satisfactorily throughout this report period. Telemetry for the APU is shown in Table 10-1, The E
: U APU is in Normal mode. o ]
: ) . ) &
; Table 10-1. LANDSAT-1 APU Telemetry Functions

1] - H
[ JR——

Orbit

it S el et et Ui

1y | Functions | Description | Unit { 7 | 2e00 | 5098 | 7650 | 10182 | 13198 | 13569 | 14001

: {l - N ‘ _ : ,

TR 18200 | APU, -24.5] VDC | -24.50 | -24.90 ] -24,90 | -24.91 | -24.01 | -24.90 | ~24,01| -24.90 | ;
vDC : :

TSR PRI
—
i L.

1321 | APu, -1z | vBeC | -12,08 | -12.08 | -12.08 | -12,07 |-12,07 | -12.06 | -12.06 | -12.06

L SR A B T e T

1 Volts S O ‘ ) i

U 13202 | APU Temp. | DGC | 25,49 28,50 | 26,95 29.21 | 27,15 | 29,99 28.241 27.45

: i

, I { The Power Switching Module (PSM) contdins the switching relays for power to Orbit Adjust, MSS, WBVTR i
4 ;

No, 1 and No, 2, RBV and PRM. The MSS power circuits have been operated on a regular basis throughout
this report period. The power relay for the RBV remained in a failed closed condition since Orbit 196, but
“the RBV Femained off by relays in the camera subsystem. The WBVTR No. 2 remained off due to the failure
occurring in Orbit 148, The WBVTR No. 1 operation was suspended in Orbit 10861 due to high minor frame
synch errors. The PRM remained on throughout this period to supply switched TLM power.

{

D T P T

{ !

T e e U I e

%
J

The Interface Switching Module (ISM) performed all switching normally during this report period. Compen—
sation Loads changes were exercised in this report period as reported in Table 11-2.

N
A ia

ETESI (ST

L5

G T e S At

EReE B

=3
x

LS8-1 : o o _ } 10-1/2




e e
i 3

WEEaEd

£

Cain abhbih-Sliiie o L Eaa
PR R T ) ; TR R AR

Hrmway

_L...;.J

SECTION 11
THERMAL SUBSYSTEM

The Thermal Subsystem of LANDSAT-1 has majintained spacecraft temperature control over a satisfactory
range since launch. Table 11-1 shows average analog telemetry values from data recorded on the NBTR.

During this report périod, the sun angle varied as shown in Figure 3-3, and the intensity decreased as shown

in Figure 3-4 for day 024 to 113, Figure 11-1 shows a typical theymal profile for average bay temperatures
of the sensory ring in this report period. The values are consistent with the limits established over two
years of orbital operation. )

'I'he Compenaatlou Load History is shown in Table 11-2, Compensatfon load 3, turned on in Orbit 12604 to
warm up the wideband electronics unit 1, was twrned OFF in Orbit 13206, In the same orbit, compensation
load 8 was algo turned OFF, gince it was located near Battery 6 which showed an unhealthy increase in
temperature.
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| Table 11-1. LANDSAT-1 Thermal Subsystem Analog Telemetry (average Value of Frames for
: Data Received in NBTR Playback) .
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SECTION 12

NARROWBAND TAPE RECORDERS
LANDSAT-1

The Navrowband Tape Recorder Subsystem (NBR) continued to perform in a completely satisfactory manner
until Oroit 13025,

From Orbit 1 through 12647, the two recorders, A and B, alternated in Record and Playback modes, switching

roles nominatly each orbit with a 1-minute overlap in Record for continuity.

After Orbit 12627 on 14 January 1975, the roles of the NBR's were revised to perform all telemetry recording

and playback on NBR-B; and to use NBR-A to accumulate telemetry spanning MSS operations for use in
processing MSS data,

Beginning in Orbit 12837 and during the week ending 8 February 1975, NBR-B exhibited noise "hits" during
playback, This condition continued, and NBR-B was rested (OFF) in Orbit 13015, NBR~-A assuming the total
load of telemetry data Record and Playback. Real time processing was implemented to provide spacecraft
attitude information needed to process MSS images, a function previcusly provided by NBR-A, NBR-B hids
remained in OFF status through the remainder of this reporting period,

To conserve the life of NBR-A, telemetry recording operation was restricted only to spacecraft health, and
was limited to 7-1/2 hours. (2 tapes) daily of data,

A detailed discussion of the NBR-B anomaly is given in Appendix C, PIR-U-1N23-ERTS-131. NBR operating
times by modes are shown in Table 12-1,

Table 12-1. NBR Operating Hours by Modes (LANDSAT-1)

NBR | on. | off - | Playback - - Record
A ' 12173 11920 488 11688
B 11851 10540 . f 474 A 11377

Table 12-2 repeats typical telemetry values since launch as shown for the previous reporting period. Due to
the anomalous behavior of NBR-B and subsequent reprogramming of NBR-A support activities, telemetry

" values for this period are not available at the present time,

Table 12-2 is a significant sample of the data in this reporting period showing the performance parameters of
the Narrowband Recorders, It includes data to evaluate the entire link, including the radio downlink trans-

mitting data from the recorders and the effect of ground station processing. The "mean data rate, ' nominaily

24 ldlobits, reflects the motor speed. 'The slightly slower speed has no effect on fidelity, but only increases
operating time by less than one percent. The standard deviation is & meamsire of effects that would cause
w'' and "futter” in a major frame, Qccasional high values are attribuied to transmission link noise,

The performance of NBR-A appears excellent and is as good as it has been at any time since launch.
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Table 12-2, Narrowband Tape Recorder Telemetry Values ;
s _ . L
: Typical Telemstry Valuos - Ortilts :
Function , VPl Y o | —
, T o 51~ ] 9760- | 7480 | 05 [ oo By ; !
No, T " ‘Name ) ) 1958 | 3751 | 7481 a86s | | i284e _ i
“ 30001 | A - Motor Cur, (ma) : ‘ _ ' f =
Record 180,10 res,47 | 189,20 [ 184,31 | 186.31 | 186,31 186,31 .
P/B 180, 00 m7.68 | 178,897 172,10 172,10 180,00 | 170,52 it :
: | . L 4
1 10100 [ B - Moior Cor, (ma) : | _ ! o L ;
Record 183,26 102,79 193,04 | 194,79 196,79 198,95 198, 95 B ;
P P/B 188,18 188,47 185,44 | 188,81 | 189,47 | 167,89 188,47 by y
s - - ' P
b 10002 | A - Pwr Sup, Cur. (ma) _ S : , : e ;
: Record 1 s20.56 | 889,81 } aus.20 | 339,81 |- 339,81 | 889.81 | 343,19 ;
: P/B | 635,78 563,11 | 568.38 | 568,56 568, 56 567,75 | 569.56
g 10102 B - Pwr 8up, Cur., (mg) ’ . i i
{ o Rocord , 317.62 433,75 236,05 | 343,50 346,75 | 850,00 | '246.75 '
. P/B 570,78 | 567.50 | 356,63 574,00 | 567,50 | s567.50 { 567,50 ;
1 10003 | A - Rec, Temp: (DGC) 25.47 | 26,25 24,40 24.20 | 22,80 | 23.60 26.26. 3
_ 10108 [ B - Rec, Temp, (DGC) | 24,58 25,86 23,41 | 24,54 24,77 § 23,41 {  25.38
e 10004 | A - Supply (vDE) | 24,47 | 24,50 | -24.4a] 262 | 24,82 | 2462 | -24.57
; { 10104 { B - Supply (VDC) 1| 24,44} -24.57 -24;51 | -24.57 [ -24.20 ~24,28 |  <24,70 _
| ;
|
1
!
OF Q0. P &
QUALITY IR
— .l %
3
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Table 12-3. LANDSAT-1 Narrowband Recorder Subsystem Performance
Orbit | Bad | Missing| Mean | Dev. | Rec, HI O‘r'_bii_:v Bad | Missing] Mear | Dev. | Rec,
| 12752 [ 001 | o0.00 | -23.8¢ Jo,02] B 13315 | 0.00 | o0.00 | -23.89 | 0.03 A
12754 | 0,01 | 0.28 | -23.84 [ 0,40 B 13320 ] 0.00 | 0.00 | -23.89 | 0.03 A
12764 | 0,00 | o.00 | -23.86 |o.02| B || 13357 | 0.00 | 0.00 | 23,88 | N.A, | A
127711 { 0,00 [ o0.00 | -23.86 | 0.03| B 13371 | 0,00 | 0.00 { -23.88 | 0.05 A
} 12778 | 0.00 | 0.00 | -23.87 | 0,03] B |
12834 | 0.2} o0.00 | -23.85 | 0.47) B 13405 | 0.00 | 0,13 | -23.89 § 0.49 | A
| 12841 {1.61 | o0.00 | -23.86 | 1.46] B 13413 | 0.00 | 0,00 | -23.88 | 0.03 A
{12847 [ 0,00 | o0.00 | -24.08 | 0,01} A 13443 | 0.00 | o.,00 | -23.89 | o0.12 A
12848 | 2,05 | 0,16 | -24.08 | 1.95| B |I 13464 | 0,00 | 0.12 | -23.,85 | 0,02 | A
12855 | 1.24 | o0.13 | -23.86 | 1.40{ B 13475 | 0.00 | 0.00 | -23.88 | 0.03 A
V12039 | 0.8¢ | o0.01 | -23.85 | 0.67| B 13531 | 0,00 | o0.00 | -23,88 | o0.02 A
12946 | 0,00 | 0,00 | -23,87 [0.02]| A 13539 | 0.00 { 0.00 | -23,88 | 0,03 A
} 12053 J 0.64 § 0.00 | -23.85 | s.08] B 13543 | 0.00 | 0.00 | -23.88 | 0.08 A
12959 | 1,62 | o0.00 | -23.85 {1.31| B || 13549 | 0.00 | 0.00 | -23.88 | 0.03 A
{12060 [0.00 | 0.00 | -23.86 [0.,02] A 13561 | 0.12 | 0.00 | -23.88 | 0.43 A
} 13043 | 0.00 | 0.00 | -23.88 fo.oz{ A || 13625 | 0.00 | 0.00 | -25.88 | 0.03 | a
13050 | 0.00 ! 0,00 | -23.88 |o0.03| A 13632 | 0.00 | 0.00 | -23.88 | 0.02 A
{13057 | 0,00 | 0.00 | -23.88 Jo,02{ A || 13639 | 0.00 | o0.00 | -23.88 | 0.03 A
| 13064 [o0.01 | 0.20 | -23.87 | 0.55| A 13646 | 0.00 } o0.00 -{ -23,88 | 0.03 | A
13071 | 0.00 | 0.15 | -23.88 j0.46| A 13670 | 0.00 | o0.00 | -23.88 | 0.03 A
{13141 { 0.00 { o0.00 | -23.85 |o.02 | A |l 13723 [ 0,00 | 0.00 | -23.88 { 0,03 A
13154 {000 | 0.00 | -23.88 | 0.02} A frmm'mwhomo -23.88 1 0.04 A
13162 | 0,00 | o.00 | -23.80 jo.03) A |l 13740 | 0,00 | 0.00 | -23.80 | 0,08 | A
13169 | 0.00 | 0.00 | -23.88 Jo.02) A 13751 | 0,00 | 0.00 | -23.88 | 0.05 A
| 13190 {000 | 0.00 |-23.88 Jo0.02]| A | 0.00 | o.00 | -23.88 | o.06 A
| 13245 jo.00 | 0.00 | -23.88 Jo.02| A }o.01 | 038 |-23.88 | 0.03 | a
13252 | 0.00 0,00 | -23.,88 |o0,02] A 0,01 | 0.00 | -23,88 | 0,03 A
13266 | 0.00 [ 0,00 |-23.88 | 0.06 ) A 0.12 | o0.00 | -23.,91 { 0.04 A
13273 | 0,02 | 0.00 | -23.89 |o0.03 ] A 0.00 | 0.00 {-23.88) 0,02 | A
{13278 {0.00 ] 0.13 |-23.88 |1.48| A j0.02 | 0.25 | -28.82 | 0.60 A
|
18-1
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SECTION 13
WIDE BAND TELEMETRY SUBSYSTEM

The Wide Band Telemetry Subsystem (WBTS) consists of two 10/20 watt S~-Band FM Transmitters and
associated filters, antennas, and signat conditioning equipment. The subsystem is used to transmit Retuxn
Beam Vidicon (RBV) video data and Multispectral Scanner (MSS) digital data to LANDSAT ground stations.
The RBV and MSS data cen be transmitted in real time as it is being generated, or recorded on either of
two Video Tape Recorders (or both) and played back through the WBTS when in view of a ground station.

‘The Wide Band Telemetry Subﬂystem has operated successfully since turn-on in Orbit 12,

WPA No, 1 was uséad wiﬂ: RBYV input until Orbit 196 when the RBV power input circuit failed, WPA-1 was
uset again, this time with MSS input, between Oxbits 1890 and 2099 because its operating frequency was
less lkely to intsrfere with the Apollo-17 lmmch operations, The cumulative ON-time for WPA No, 1

is 31.9 hours. When uged after Orbit 20, it operated in the 20-watt mode.

W¥A No. 2 has been used with MSS input since its initial turn-ON in the 10 watt mode during Orbit 12. It
waé changed to the 20 watt mode in Orbit 30, and has operatid at this power ever since, It was not used
between Orbits 1890 and 2099, The cumulative ON time for WPA No., 2 is 1696.3 hours, Table 13-1 gives
the telemetry values for both Wideband Power Amplifier units, All values are normal and show no
-gignificant trends.

Figure 13-1 shows the history of AGC levels observed at Goldstone when the spacecraft was at two selected
points in space (identical azimuth, elevation and slant ranges). Variations in ground equipment performance,
calibration procedures, and readout accuracy are the probable causes of saw-tooth appearance, The

larger variations in AGC levels have bsén attributed to equipment substitutions or adjustments. Within

the limits of repeatable calibration and equipment adjustment the power delivered to Goldstone appears to
have been generally constant since launch, The power output of the WPA-2 as measured by telemeotry

(Table 13-1) has remained level since launch at about 43.5 dBm. During cycles 41 through 45 Goldstone
used their 85-foot antenna instead of the normal 30-foot antenna.

-1 | | 13-1
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Table 13-1. . Wideband Modulator Telemetry Values, LANDSAT-1

2-81

WBPA-1 . v : . _
_ Functon ' . , , ~  Orbits ]
[ Numbper [ ~ Name T %6 | 1894 | 1944 | 2095 |
izool | Tmpt TWT Coll, (DgC) | 35,7 | 39.20 | 39.90 | 39,90
- 12002 Heltx Current . {(Ma) 6.08{ 8.49) 6.58| 6.78 |
4 12003 ‘TWT Cath, Curr, (Ma) 45,89 | 43.54 | 43.48} 45.01 : _
112004 |  Forward Pwr : (DBM) | 43.18) 42,88 { 42.61 | 423,15 —_
12005 . Reflected Pwr | (pBM) | 34.95{ 24,99} 34.80 | 35.21 ]
12227 °  Loop Str. A¥C ConVolt (1) . (MHz) -0,39| -1,20 | -0,86 { -0,67
12229 Mod Temp VCO (DgC) 21,931 20,31 | 20,881 20,39
- 12232 | +15 VDC Pwr Sup A (2) (TMV) 2,69] 2.68] 2,65} 2.62 :,
12234 -15VYDC Pwr Sup A - (TMV) 598 5.9 | 5.73| 5.78
12235 ‘+5 VDC Pwr Sup A {TMV) 3.94| 3.94] 3.94| 3.95 _ )
12238 -5 VYDC Pwr Sup A (TMV) | 5.28| 5.26| 5.18i{ 5.12. _
| 12240 -24 VDC Unreg Valt A {TMV) 5.56| 5.51| s5.42| 5,49
- 12242 Inv, Temp (DeC) | 20.601 23.43 | 24.T1 | 24.04 .
WBPA-2 _ _ L E— {
Function T _ o - —
Number Name T "33 | 2595 | 4086 | 10602 | 12565 | 13569 | 14001 '
12101 | = Temp TWT Coll, (Max) . (DgC} | 35.38| 34.80 | 34.24 | 35.96 34,80 | 38.54 36.54
12102 Helix Current - (Ma) 7.32 | 7.46 | T.70 7.67 7.80 | 7.83 7.75
12103 TWT Cath, Cur. - {Ma) | 44.30) 42.52 | 43.85 ] 42,72 43,22 | 43.40° { 42.83
12104 Forward Pwr (DBM) | 43.57 | 43,35 | 42.57 | 43.47 { 48.48 | 43.48 § 43.39 ;
12105 | Reflected Pwr (DBM) | 31.59 [ 32,117 32.75 | 32.62 ! 32,83 | 32.86 32.66 = "
12228 Loop Str AFC Con Volt (1) (MHz) | 1,11 -i.et] -0.78; -1.12 | -L.19 1 -1,i7 -1.13 :
12229 Mod Temp VCO (DgCy | 21.70 | 24,04 | 20,88 | 21.50 | 20,76 | 22,24 22.38
12232 +15 VDC Pwr Sip A {2) (TMV} 2.68} 2.58) 2.89| 2.69 2,85 | 2.67 2.67
12234 -15 VDC Pwr Sup A (TMV 5,90 5.71] 5,98 5, 82 5,85 5.89 | 5.84
12236 +5 VDC Pwr Sup A 1 (TMV) 3,97 | 3.91 4.01 4.01 3.85 1 4.00 3.96
12239 ' -5 VDC Pwr Sup A [ {TMW) 5.24 5.05 telemetry point defoctive ——
12240 -24,5 VDC Unreg Volt A 1 (™MW 5.43 5.33 | 65.52 5.46- 5,411 5.43 5:45 | ;
12242 Inv, Temp . {DgC) 23,03 ].22,95 | 22,96 | 23.86 23,41} 22.95 1 22.97
(1) Satigfactory if not zero or -7.5 (2} B Power Supply not yet used in orbit .
—— 3
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‘ | CYCLES (OF 251 ORBITS EACH) -
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] 3
| e ’ .
‘:’w‘ ’ ' : Figure 13-1, LANDSAT-1 AGC Readings at Goldstone with 30-Foot Antenna
S ' - Wide Band Pwr Amp-2 (Link 3)
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SECTION 14

R

ATTITUDE MEASUREMENT SENSOR

Telemetry output of the AMS continues to be normal and in good agreement with the ACS subgystem,

Table 14-1 gives typical AMS telemetry values,

Table 14-1, LANDSAT-1 AMS Tempersture Telemetry

Function

3004
8005

Description

Cage-Temp 1
. Assembly-Temp 2

Units

Orbit

35

. 18,92
19.15

1 50999

- 19.42

19.76

- 10182

- 19,71
19,96

13198

- 20.00
20,28

13569

18.93 .
19.16

14001
19.15
19.39 |
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SECTION ib
WIDEBAND VIDEO TAPE RECORDERS

The Wid’eband Video Tape Recorder Subsystem consists of two components - WBVTR-1 and WBVTB—z.
WBVTR-2 failed in Orbit 148 after 9 hours, 26 minutes and 33 seconds of satisfactory flight performance.

WBVTR-1 operated with RBV through Orbit 196, after which it was re-configured to operate with M88, The
WBVTR-1 has had 4 major disruptions in its service, generally characterized by high headwheel current
{above 0.70 amperes) and high Minor Frame Sync Error counts (above 300}, These disruptions occurred
during: '

Orbit 3469 on 29 March 1973

Orbit 8253 on 7 March 1974

Orbit 8845 on 19 April 1974

Orbit 9881 on 2 July 1974
After Orbit 9881, the tape recorder was temporarily removed fr.oni operational service for engineermg

tests, These tests were suspended after Orbit 10861 on 10 Beptember 1974, The recorders were not used
during this period, v

The usage of the tape by footage is shown in Figure 15-1.

r

LAUNCH THRU ORBIT 10174

B T A TR IV N N N O A G N N St A L
1 6§ 7 8 9 101 12 13 W 15 16 17 18
. TAPE FOOTAGE (X 10%).

Figure 15-1. WBVTR-1 Tape Usage by Footage (LANDSAT-1)
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Telemetry values for all functions are shown in Table 15-1. Although the WBVTR's were not used during
thie period, the last telemetry values are included for completeness. Some of the telemetered functions.
have different values for different operating modes: Playback, Standby, Rewind and Record. These are
shown in Table 15-2, showing stable operations through Orbit 9881 except for the four occurrences of
anomalies listed ahove.

:

Table 15-1. WBVTR Telemetry Values (LANDéAT-l)

v ety
T

. | WBVTR-1 Functions | Telemstry Value in Orbits » ‘
! ~Nun " Name . T 15 2568 [ 5028 | 10088 | 10802 o7 | 10567 1 ‘ %
= 13022 | Prossure Trans (P81 .12 | 1638 | 1621 | 1508 | 1567 | 1697 | 1588 | o
o 1 13023 | Temp Trans (PgC) 19,50 | 25,06 { Z1.84 { 20,81 { 20.64 | 20,3 20,09 .
: 13024 | Temp Elec (DeC) 22,78 | 2534 | 20.44 | 23.72 | 18,85 16,84 16,94 -
1 | 13026 | capstan speed It 100,51 | 96.256 | 101.93 | 102.84 | 88,24 | 101,89 §- 90.18 |
¢ " 13027 | Headwheel Speed (%) © 85,18 86,84 95.17 93,47 85,04 | 90.26 | 90,81 -} noe
: 13028 | Capstan Met 1 (Amp) |  0.25 0.28 0.27 0,28 | o020 | o2 0,2¢
13029 | Input P/B Valt. (VPP) 0.72 0.41 0.45 0.33 | 0.54 0,38 | 056
, 13030 | Headwheel Mot I (Amp) 0,55 0.55 0.54 0,56 | 9,81 0.5 | 0.58 t
13031 (Reclnput] : (Amp) 3,15 3.31 .68 | 282] 2.6 | 27 2,79 P
: 13032 | Lim Volt Out (VPP 1,44 f 142 § 145 1,17 | 1392 ‘1,82 | La3 !
13033 |'Servo Volt Ry - 50.03 50,23 | 50,74 f 47.71 | 48,97 48,96 48,98 |
13034 | 45.6 VDC Conv tvDey. }  5:86 571 | 6.68 5.65 | 686 | 6.8 5, 78 7
3 - g - - - - P
; i
B . . ‘WBVTR-2 Functions. ) _ Orbit Number ] -
_? . ’ ) Numbe ] Name C R 64 103 147
' 13122 | Pressure, Trans 6 | 15,88 | 16.28 | 16.25 | 1611 I
13323 | Temp Trans (D) 18.46 19.19 | 20,72 | 21,08 R
13124 | Temp Elec ADEC). 21,50 | 22,00 | 24,00} 21,92
| 13126 | Capstan Speed (1} 99,81 { 100,53 100,80 | 98,18
13127 | Headwheel Speed %) 94.16 | 95.48 | 97.64 98,78 - .
13128 ) Capstan Mot 1 {Amp) 0.17 0.24 0.2¢ | 0.28 :
‘ 13128 §Ianput P/B Veit {VPF) 0,66 0.63 ° 0,62 0.4l
j_ . 13130 | Headwheel Mot I (Amp) | 0.55 ]  0.59 0.52 0,53
R - 13131 | RecInmputl ' (Amp) 3.70 .53 | 0 8.07;  3.43 ;
: 13132 | Lim Volt Gut (VPP B 1,41 41 138 | : . .
'E 13133 | Servo Volt % 48,87 | 49,60 48 B0 49,48 o
; 13134 | +5.8 VDC {VDC) 5.47 5,64 5,58 5.59 '
- ' -
' b
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Table 15=-2. WBVTR-1 Function Values by Mode in Orbit (LANDSAT-1)
{
!
il
Orbits
Function/Description 913 2379 | 3781 1 4876 | 7385 7953 | 9866 | 10862
I
j 13028 - Input P/B Voltage
Record 0 0 0 0 0 0 0 0
. Playback 0.40 [ 0.45] 0.58| 0,53 0.48| 0.48| 0.67 { 0,68
? : Rewind 0 0 0 0 0 (] (] 0
il Standby 0 0 0 0 0 0 0 0
13028 - Capstan Motor Current,

: Record 0.23) o024| o026 0,23| o0.26] 0.25| 0.25) 0,28
Playback 0.25| 0,25 o0.26 | 0,26 | o0.28{ ¢,23| 0.281} 0.26
' Rewind 0.23| o0.20f o0.20] o0.,17] o0.17| 0,18] 0.18 | 0,20

. Standby 0 0 0 0 0 0 0 0
13030 - Headwheel Motor Current

Record 0.58} 0.55| 0,58} 0.,58| 0,58 0.58| 0.60 | 0,57

) Playback 0.56 | 0.55 o062 | 0,56 | 0.55| 0.58| 0.59 | 0,54

; Rewind 0,47 044 0,46 | 0,45 0.43] 0.45| 0.46 | 0.43
i Standby 0.47 | 0.44| 0,44 | 0.44 | 0,44 ] 0.44]| 0.44 | 0.44

13031 - Recorder Input Current

P Record 3.70 ] 3.63| 3,46 | 3.40} 3.40| 3.30} 3,30 | .20

f f Playback 3.85| 3.8 | 3.74 | 3.76 | 3.69| 3.56| 3.59 | 3.56

Rewind 2.20( 218 2,07 | 1.89{ 1.94| 18] 1.8 | 1,85
Standby 1,96 | 2.08| 1.78| 1.73| 1.88} 1,98 1,85 ] 1,85

e

§ ‘ 13033 - Servo Voltage

o Record 0 0 0 0 0 0 ¢ 0
Playback 50,30 | 50,37 | 50.70 | 50.78 | 50.76 { 50.96 | 50,86 | 51.05

i Rewind 0 0 0 0 0 0 0 (i

N Standby 0 0 0 0 0 0 0 (]

13026 - Capstan Motor Spced

i Record 98,50 | 96.70 |102,88 )103.41 |103.41 [105,09 | 104.53 | 106, 49

; Playback 98,40 | 97.20 [101,3 |102.40 [101.16 {104, | 103.41 | 103,96

. Rewind 101,70 {101,1 | 99,20 | 98.90 | 99.48 | 9t 98,36 | 98.36
Standby 0 0 0 0 0 0 0 0

; 13027 - Headwheel Motor Speed

{ Record 97.10 {100,0 | 94,23 | 93.64 [ 93.06 | 91.88{ 91.88 | 90.70
Playback 97,10 | 97.80 | 93,69 | 92,93 ] 93,06 | 90.70] 91.29 | 90.70

. Rewind 100,72 1100,70 | 95,10 | 93.60 | 93,64 | 91,88 | 91,88 | 41,88

b Standby 100.70 §102,80 | 95,41 | 96,00 | 95.41 | 90.12| 93,65 [ 98,06

L ORIGINAL PAGE 18
OF POOR QUALITY|
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SECTION 16
RETURN BEAM VIDICON
The Return Beam Vidicon (RBV) Subsystem operated normally from turn-on in Orbit 19 {o 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 fajiure, nor was it affected by the failure. The RBV has

not been reactivated since Orbit 196, but it is capable of operation through individual component power

switching, 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.

Table 16-1, RBV Telemetry Values {LANDSAT-1)

Function E ; : Orbits
, 1 T/v
No, Name Value 26 | 86 148 | 196

| 14001 { CCC Board Temp. (DgC) (0] 18.61 | 20,04 [19.30 | 19.53

" 14002 CCC Pwr, Sup. Temp. (DgC) (0 19.93 | 21.58 [20.70 | 21.21
14003 | 416 VDC Sup. (TMV) ) 3.95 3.68 | 3,95 | 3.78 3,95
14004 | -+ 6V-5.25 VDC Bup. (TMV) 3,06 2,84 | 2,88 | 2.98 3,05
14100 VID OQUT CAM 1 (TMV) . 1.06 1.04 § 1.35 | 1.13 1 1.2
14200 | VID OUT CAM 2 (TMV) 1.09 1.06 | w26 | .28 1 1.24
14300 VID OUT CAM 3 (TMV) 1.05 1.03 1.21 [ 1.19 | 1,20
14102 Comib, AlignI Com 1 (TMV) | 3.96 3.67 | 3.94 | 3.87 3.94
14202 |  Comib, Align I Com 2 (TMV} 3.92 | 3.80 } 3.01 | 3.89 3,91
14302 Comb. Align 1 Com 3 (TMV) 4,04 3.75 | 4.03 3.80 [ 4.08
14103 Cam 1 Elec Temp, (DzC) @ ' 20,84 | 23,37 |22.64 | 25.38

' 14203 Cam 2 Elec Temp. . (DgC) ) 18.64 {21.06 [20.62 22,87
14303 Cam 3 Elec Temp, (PgC) n 21,05 | 23.6%  [23,23 25,57
14104 | Cam 1 LV Pwr Sup T, (DgC). (B 21.71 [ 23,84 |23.49 | 25,92
14204 €am 2 LV Pwr Sup T, (DgE) @. | 18.38 | 20.63 119,40 23.30
14304 Cam 3 LV Pwy Sup T. (DgC) o 20.75 1§ 23.02 |22,73 25,67
14105 Cam 1 Def, + E0 VDG (TMV) 4,01 3,73 | 4,00 | 3.7 4,00
14205 Cam 2 Def, + 10 VDC (TMV) | 4.00 | 3.1 3.98 3.77 3.98
14305 | -Cam 3 Def, + 10 VDC (TMV) | . 3.97 3.95 . 5.9 ] 4.02 3,95
14106 Cam 1 + 6V ~6.3 VDC (TMV) .m 3,46 | 3.70 | 3,61 | 3.70.
14206.] Cam 2 + 6V -6;3 VDC.(TMV) 3,68 3,42 | 8.87 | 3,49 3,67
14306 Cam 3 + 6V =8..3 VBC (TMV) 3.13 |} 3.47 | 3.72 | .41 | 372
14107 Cam 1 Telec I (TMV) 2,62 2,50 | 2.54 | .56 2,64
14207 | ~ Cam 2 Telec I (TMV) 2,65 2.53 | 2.56 2.41 2,84
14307 Cam 3 Telec T (EMV) 2.64 2,54 | 251 | 2.45 2,61
14108 Cam 1 Vid Fil 1 (TMV) 2,47 2,30 2.36 | 2,38 2.46
14208 | Cam 2 Vid Fil 1(TMV} 2.64 2,37 | 252 | 2.39 2,52
14308 Cum 3 Vid Fil I (TVM). . 2.61 2,44 | 2.60 { 2,63 2,60
14110 | Cam } TARVOLT (IMV) . | 343 | 3.42 | 3,42 | 3.45 3,42
1421¢ | Cam 1 TARVOLT (TMV) 3.36 | 3.13 | 3.22 | 3.26 3,32
14310 | Cam 3 TARVOLT (TMV) .47 | 3.23 | 3,46 | 3,45 o 5,47
14113 Cam 1 Vert Def V (TMV) 2,96 2,15 | 2.90 | 2.85 2.97
14213 | Cam 2 Vert Def V (TMV) 3,00 2.86 | 2.98 1| 2.86 .01
14313 | Vam 3 Vert Def V {TMV) {1 3.48 | 3.45- ) 347 | .37 | 3.45
14114 | Cam i Vid FPT (DgC) | @ 18.15 } 20,77 [17.91 20,99
14214 | Cam 2 Vid FPT (DgC) i) 20.62 {20.11 20,52 20:62 ¢
14314 €am 3 Vid FPT (DgC) 1@ 0 18.54 ]20.88 119,08 20,20 |

S 14116 ) €am 1 Foe Coil T {DgO) @ |- 1ol | 2167 1874 | 19,70
14216 | Cam 2 Foé Qoil T (DgC) S S S 1770 | 21,60 19,25 [ lo.97"
14316 Cam 3 Foe'Coil T (DgC): I o 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

i L MULTISPECTRAL SCANNER SUBSYSTEM

]
=
!

3 The Multispectral Scanner (MSS) system consists of spacecraft and ground equipment which permits images

" . of the earth to be obtafned simultanecusly in 4 or 5 spectral bands, LANDSAT-1 and LANDSAT-2 MSS use

l E a 4-band scanner operating in the solar reflected spectral region from 0.5 to 1.1 micrometers (microns)

tJ wave length, and scans cross-track swatches of 0.5 lan width (at a 496 nm altitude), imaging six scan

= lines across in each of the four spectral bands simultaneously, The cbject plane is scanned by means of an

P oscillating flat mirror between the scene and the double reflector telescope optical chain, The 11.56

li degree cross-track field-of-view is scanned as the mirror oscillates approximately +2. 89 degreea 13 62
times per second gbout its nominal position.

AT

l ! The instantaneous field-of-view of each detector subtends an earth-area square of 259 feet on & side from
3 ) the nominal orbit altitude. Field stops are formed for each liné imaged during a scan, and for each - 3o

gpectral band, by the square input end of an optical fiber. Six of these fibers in each of four bands are 4
arranged in a 4 x 6 matrix in the focal plane of the telescope, :

i
L s

'The Multispectral Scanner Subsystem (MSS) has operated satisfactorily since mﬁal turn-on in Oxbit 20, .. RN
The MSS has imaged nearly all of the land masses between the latitudes of 81. 420 N/8, Many of i ese scenes
were repeatedly imaged, some in the United States as many as 45 times. A very large percentage o
every continent has been imaged. Figure 17-1 is a computer derived map showing how many scenes; were
fmaged at each geographic location since launch. Along the right-hand edge of the map is listed the rame
by number ~ frame 1 being at the northern-most extreme, frame 61 centered on the equator, and frame 191
}J at the southernmost extreme, thus giving latitude.  Along the top of the map is the number of the veference
orbit which fixes longitude, The land masses are distorted to fit this map proejection,

TSI
e
H

AR LCLE R A e M

{ Figure 17-2 shows how many scenes were acquired during this reporting pericd, '

) MS8S has transmitted rveal time images to twe foreign countries; 20, 192 images were transmitted to Canada,
{ and 14, 515 to Brazil.

Table 17-1 shows typical telemetry value‘g. during this quarter. All functions are normal. The maximum . Do
MUX temperature {o date has been 33.256 C which occurred in August 1973, when the MSS was accidentally 0o
left-ON at LOS, and was turned OFF by the 32-minute back-up timer. The calibration lamp current has v ;
remained nominally at 1.12 TMV from pre-launch to the present. : : :

J,_-,.._ﬂ
t .
Mot Gt

1 ' v . Time Code extracted from de-muxed data was found normal,

The response history of each sensor to a selected input radiance level is shown in Figure 17-3 thru 17-6. !
Only one radiance level for each gensor Las been selected for graph pregentation, but the other five levels
selected in the computer program to determine the calibration wedge shape have been analyzed and found
to-be consistent with the data presented.

r—_ —
4 st
e T

RCRE

In general, the graphs show an early'gradual decrease in gensor response from launch to Orbit 1000, and

{

J _ essentially unchanged response thereafter, The notable exception is sensor 13. The response of this
. gensor has gradually increased ahcut 15%, so that it saturates at a lower radiance level than the other

— . Sensors, .

- _ The history of Line Length Word vs. Orbit Number is shown in Figure 17-7. Itis aatiefactory and stahle.

Sun calibrations are performed every two weeks and continue to show normal performance The 94 Sun .
Calibration Orbits are listed in Table 17-2. '

. A record of MSS operations in the Hi_gh_.‘Gajn and in Linear Mode is shown in Table 17-3.
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Table 17-1. LANDSAT-1 MS8 Telemetry Values

Fimetion | Name | _iele@etw Va.lugs in 9rb1ts _
- No. S _ 20 2599 5060 | 10597 13330 | 13569 | 14001
15044 | FOPT2T . (DGC) | 17.46 | 21.03 19.84 | 19.75 | 19.04 | 19,11 18.82 :
15046 | ELECCVRT (DGC) | 19.37 | 23.53 | 21,83 21.96 | 20.14 { 20.28 | 19.99 ;
. 15048 SCAN MIR REG T (DGC) | 16.35 | 22.84 | 19.77 | 20.48 | 21.05 | 21.17 20.44 i
15050 | SCAN MIR DR. COIL T (DGC) | 15.94 | 21.97 19.30 | 19.78 | 20.51 | 20.57 | 19.77 S
15052 | ROT SHUT HSG T (DGC) | 16.91 20.88 | 20.07 | 20.23 19.48 | 19.62 19.32 - : |
15043 | FOPT1 T (DGC) | 17.87 | 21.17 | 20.0% 19.93 19.26 19.31 19.03
15045 | MUX PWR CASE T {DGC) | 21.19 | 26.84 | 22.03 CL87T | 26.44 | 25.57 | 24,17 ;
15047 PWR SUP T (MGC) | 17.41 21.95 20,00 20.21 20.04 | 20.23 | 19.80 | : ;
15049 | SCAN MIR DR, ELC T MGC) | 16.12 | 22.76 19, 41 20.23 | 20.90 | 21.10 | 20.21
15051 SCAN MIR HSG T {BGC) | 15.60 | 21.46 19.05 | 19.49 | 20.11 20.07 | 19.40 —_—
15040 MUX-6 VDC (TMV) 4.08 4.03 | 4.03 3.98 3.99 4.03 | 3.95 ;
15042 | AVE DENS DATA (TMV) 1.67 2.52 2.13 2,05 | 2.13 2.25 2.37
15054 | CALLAMPCURA {TMV) 1.12 1.12 - l.a2 [ L.12 1.12 | 1.12 1.12
‘15056 | BAND 2 + 15VDC - - {(TMV) 5.10 5.10 5.10 | 5,04 | 5.10 5.10 | 5.10
15058 BAND 4 + 15 VDC (TMV) 5.10 5.10 5.10 5.04 5.06 { 5.10 [ ~ 5.10 } i
15060 | +12 -6 VDC REG . (TMV}) 4. 82 4.92 5.02 4.97 | 4.93 4.99 5.02 —
15062 +19' VDG REG OUT (TMV) 4. 80 4.90 4.90 4.97 | 4.93 4.99 5.20 ’ £
15064 | BAND 1 HV A . (TMV) 5.10 | 5.12 5.16 5.12 5,12 5.13 5.12
15066 | BAND 2 HV A : (TMV) 4.50 4.52 4.52 4.52 4.51 4.50 [ 4.52
15068 | BAND3 HV A (TMV) 4.60 4,63 4.62 4.62 4.62 4.62 4.65
15070 SHUT MOT CON OUT (TMV) 2.43 2.46 2.44 | 2.47 2.48 2.49 { 2.46 i
15041 S/D CONV REF V (TMV) | . 5.93 5.82 5.93 | 5.87 5.82 | 5.89 5.82 T3
15053 SCAN MIR REG V (TMV) 4,42 4,53 4.51 | 4.56 4.53 4.58 |  4.5% ' ;
15055 BAND 1 + 15V (TMV) 4.97 4,97 4.97 | 4.92 1 4.98 |  4.97 4.97
15057 BAND 3 + 15V . (TMV) 5.00 5,00 5.00 { 4.94 5.00 | 5.00 4.91
:15059. | -15 VDC TEL, (TMV) 5.02 5.02 502 |. 5.02 | s5.02 5.02 5.02
15061 | 5 VD€ LOGIC REG (TMV) | 4.82 4.80 4,81 | 4.77 4,79 | 4.7 4.78
15063 -19 VDC REG OUT {TMV) 3.43 3.50 3.39 3.50 3.5t | 8,52 | 3.51
15071 SCAN MIR DR. CLK (TMV) |~ 1.93 1.97 1.97 1.98 1.97 1.99 | 1.96
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Table 17-2, LANDSAT-1 Sun Calibration Orbits

21

47

89
103
131
214
326
423
521
619
730
814
916

1012
1207
1303
1400
1497
1595
1652
1790
1877
1985
2082
21686
2180

2278
2345
2389
2473
25685
2668
2766
2964
3159
3351
3543
3742
2938

4161
4370
4537
4705
4900
5095
5304
5499
5861
5891
6072
6268
6463

6657
6852
7047
7242
7437
7633
7829
8028
8220
8413
8608
8803

8943
8999
9208
9389
8585
0724
9766
9808
9850
9892
9975
10171

10386
10661
10766
10851
11161
11331
11539
11733
11928
12123
12513
12918
13003
13100
13103

13296
13685
13880

Table 17-3. LANDSAT-1 MSS Operation Orbits in High Gain Mode, Mux Compressed

3967
T4
4218
4893
4907
4921
5132
5146
5160

5174
5216
5230
5244
5272
5286
5300
5314
5328

12257
12354
12368
12382
12396
12859
12873
12887
13901

LANDSAT-1 MSS Operation Orbits in High Cain Mode, Mux Linear

13124
13138
13152

17-17/18




F

TR S R e AR R T R T R R R Ty AR R e R AR A AT IR T e e S I CRaa T I E - —‘g

s el

i !

3
:

. ;-

Y
; ¢ oWk
i o SECTION 18
. E

7 DATA COLLECTION SUBSYSTEM (DCS)
; The Data Collection Sysiem is designed to relay data from randomly distributed Data Collection Platiorms
EE e (DCP) through the LANDSAT spacecraft to either of two receiving sites at Greenbelt, Md. or Goldstone,
RN California. The DCS system is designed to collect and provide at least one message from each of up to
N 1000 Data Collection Platforms in the continental United States every 12 hours, with a probability of 0,95,
b with a nominal LANDSAT §/C orbit and both ground stations operating,
33} .
5 AN The Data Collection Subsystem (DCS) operated satisfactorily from turn-ON in Orbit 5 thru Orbit 12690,

%;' , after which it was turned OFF., The DCS in LANDSAT-2 has assumed thig function since that time, For
1 > convenience and comparison, the following data is repeated,
;' . Only Receiver 1 v.:as used. Since turn-ON this receiver has operated for 19,704. 6 hours continuously,

except for an Interruption of 11 hours because of ACS problems on September 29, 1974 during Orbits 11125
to 11132, and for the interval between Orbits 12608 and 12659,

Since turn-ON in Orbit 5, this subsystem has received 1, 155, 065 messages, of which 1, 059, 886 (91, §%)
have been perfect. Periods of heavy interference have added false messages to both "total" messages and
"imperfect"” messages, diluting the apparent ""error' rate, and making the "percent perfect" figure an
unreliable figure of merit.

All telemetry functions have been normal as shown in the typica.l values of Table 18-1.

Table 18~1. DCS Telemetry Values

Value in Orbits
No. Name |Units 15 2599 4811 10692 11587 12078 12565
16001| Revr 1|{DBM) 124,09 -124.39|-123,36]-123.52[-128.85 | -122,59]-124, 03
Sig Str
160021 Revr 1{(BGC) 22.72] 24.07| 23,74| 23.65| 24.1° 24,71 24.6%
Temp '
16003| Revr 1|(VDC) 12.02 12.02 12.01 12,02 12.01 12,01 12,01
‘ Inp
Volt

Figure 18-1 shows the total number of DCS messages received per 18~day e¢ycle gince launch. The number
E of active platforms is also plotted on the same time scale, It can be seen that when the mumber of active

. platforms reached about 100, the DCS messages received per 18-day cycle reached 28 thousand for about

i 9 months, decreased with the USB power crop, then rose to about 23 thousand messages per 18-day cycle.

i Since then, both the number of messages and active platforms have declined

Table 18-2 shows the qualimtive performance of the DCS subsystem and Table 1.8-3 gives statistics of
messages received,
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Figure 18-1. DCS Mesgage Receipt History (LANDSAT-1}

Table 18-2. DCS Qualitative Performance (LANDSAT-1)

System Threshold : ’ 3500 km

Grazing Angle Effects Not discernible
Adjacent DCP Interference Not seen
-Ground Transmission System Satsifactory
Probability of Perfect Recoption of any Messages

During Window* ' ' 88,9

*Window means ''at times when the ;;;Sucecra~ft is simultaneously
within the horizon of the DCP and the ground receiving station".

~ Table 18-3, DCS Statistics (LANDSAT-1)

Through Orbit 12749 S _ _
DCS Platforms (LCP's) Shipped: 224

Maximum DCP's Received per Day - 107
‘Total Mesaages Received at OCC. 1,155, 065
Total Messages Rejected at OCC 951,179
Good Messages ~91.8%
Maximum Messages per Day (9/31/74)

- this quarter ) 1,844

Number of Current Users _ : 44
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LANDSAT-1 ANOMALIES AND OBSERVATIONS

A’l_'u-iﬁn-ly/ﬂher"l_iq:

Date ‘How Oboverved - Comtnenta
1/28/72 Buu;smnu':r 'l'en'mﬁrgmggyl;h Off-Line No Aetten Required For ERTS-1;
. : ERTS-B Redesigned
772¢/72 | Ssln Paddle Tepersture Excursions - Off- Line No Action Hequired For ERTS-1;
Greater Than Expecled Math Model Correcind
: T/25/72 USB Power Output Decreasing Off- Line Switched to'S{de B-fo-Orbit 10064 ou-7/15/74. Under
investigntion for ERTS-B. No:power drops in USB side B, .
8/03/72 WBVTR No. 2 Power Convarter Shorted Real Time Turnied All Pﬁ. off mrtng FPass. Formed:NASA/GE/RCA Evaluntion
--0f-Line C i ) d'elnce Anomaly. Redesigned For ERTS-B
8/03/72 Decrease io.Solar Array Current Off-Line. _ Evaluate Degradation Effect Due to Solar Flare Activity
8/08/72 | RBV Power Transient PSM Heal Time Turned off PRM. NASA/GE, RCA Evaluation Commities Formed;
Turn-Off Fallore Digzonnected. Since Anomaly: Redesign PSM For ERTS-B
8/10/72 DCS Reject Messages Rose to Over Off-1ine External Interference: Located:Source: No:Sericus
A0% ol Total Mesaagea for 15 Days. Interference Since,
B/10712 MSS Cal'Wedge Levels Decreasing Off-Line lzveled Off After Orbit 21000; At OrAbout's%
- e Below Esirlier Valuea
afoafie Incorrect Time Tags in Comator 'B* Céli 12 | Rea! Time Heload Comstors and Verify,
: {Discontinued Actuve Use-of Cell 12)
‘12704712 | Pich  Motor Drive DutyCycles Off-Live - Evaluate - Prepared Contingency Plan
12/08/72 Roll - Hiereasedifor Short Under-lovestigatioh For ERTS-B
. Yaw Period
3/29/7% WBVTR ND. 1; High BER. Real Tiine Formed NASA/GE/RCA Committee; Lapped Heads; Now in Operstional
Use. Temporarily Restrieted to Last:600 Feet: (800 Secouds)-of Tape
4/08/72 Slow Lenl: In Forward TR Scanner Prespure Off-Line Not Expected to Interfere with. Normal Operstions
/20732 Dafect in Signal of Left Casine Pot at Ofi-Line Not Expected to Interfere with Normal Operations
8/C Midmight .
B/03/73 Fallure of Integrated Cireult Chip and- Real Time Tltn Fadlure only. 5/C Operations Normul
! TLM of Functions 6012, ‘1011, 12238 and '10101 & Off-Line .
11/5/73 . WEHV'TR-1 Tape Unit Pressure fAeal Time Defzct in Pressure Instrumontation which Causes
Drop . QOccasional Rapld Pressure Drop in. TLM - Heturns
to Normal
11/13/73 Salar Array Drive Real Time sugbt Peako:on Drive Voltage Ripple which Picked
: : up'Limit Flag -~ Returned to Normal
11/28/73 High Head Whee] Current, WBVTR-1, Real Time Regumed Operstlons After tavestigation
’ During Rewind WBVTR-1 Performed in 2 Nomina) Manner
12/20773]  Pitch Motor Driver Duty Cyele Increased Real Time Similar to Entry 32/4/72 except more Sustained
12/22/73°] RMP-t and RMP-2 Showed Excensive Real Time Condition Lasted:for Several Orbits and
. Noise/Output Retirned to Normal
2720774 Pltch Wheel Stoppet During. Sun Transient Off-Line During a sun:iransient in orbit §040-the pitch fiywheel
was. chatging directions, As:il passsd thru zero speed,
the pitch Nywheel stopped end-did not resume operation
unti] 2 minutes had-elapsed in spite of application.of
100%: clockwise pitch motor driver duty cycle during
that {merval.
3/8/74 WETR #1 High BER HIGH Hw-1 Real Tife Limited Usage of Tape Footage
: . ‘& Off-Line |
3T WBVTR-+1-Mgh Hwt Rea) Time Sitspended nperation.pending study
) & Off-Line .
3/21/74 | WBVTR=I-high HWI Real Time Suspended operation pending study.
. & Off-Ling
3/21/74 WBVTR-1-MFSE count high Off=-Lioe Susrpended operstion pending study
4/2/14 WBVTR-1-MFSE count-high fi-Line Suspended operation-panding study
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3/5/74

3/1/14
3/21/14

3/27/74
| 4727514
5/21/74

772714

1/2/14

-8/6_/74..
B/21/74
B/28/T4
o/is

9/0/4

0/14/74
9/23/74

9/28/74

9/29/74

10/9/74

L/30/75

1/30775

3/1/75

WETR #1 High BER HIGH HW-1

WBYTR-1-high HWI
WBVTR-1-high HWI

WBVTR-1-MFSE count Xigh
WBVTR-1-MFSE count:high

Pitch CCW Mator Driver Duty Cycle Encreased
Pitch CCW Métor Drivar Duty Cycle Increesed

WBVTR-1-kigh HWI and MFSE

Pitch 'CW Motor Driver Duty Cycle In '_
Pitch CCW Mator Driver. Duty Cycle Increase
Pitch CCW Motor Driver Duty Cyele Increase
Pitch CCW Motor Driver Duty Cycle Increase
Pitch CCW Motor Driver Duty Cycle Increase
PSM Power: Hegulitor Switchover From 1

tn 2

PSM Power Regulator Switchover From 2
ol

Pitch CCW Motor Driver Duty Cycle Increase

Pltch Fliwheel Stopped

RMP B Motor Citrreat Variations

Solnr Ariay Current Notchi -

Narrow Band Recorder 2 Bit Error Rise

Dattery § Turned OLf

SRR Bl

Real Time
& O -Linc

Real 'I‘ime
& OMi-Line

Real Time
&-Off-Line

Off-Line
Off-Line

Real Time
& Off-Line

- Real Time
& Off-Line

Real Time
& Off-Line

Real Time
& Off-Line

Real Time -
& Ofi-Line

Real Time
& OH-Line

Real Time

‘& Off=Line

Real Time

:& Off<Line

Real Time

Real Time

Real Time
& Off-Line

Seal Time

Off- Line
& Real Time

On-Lire

Real Time
& Off-Line

Real Tinie
& Of-Line

Limited Usage of Tape Footage

Suspended operatiop pending study

Sus_pet;ded operation pending stiady

ding study

Suspended operation pending study

Stmiliar to 12/4/72 entry.
Ratornéd to normal.

Similiarto 12/4/72 enticy.
Retnrned tonormal;

Suspended operation: pending: study

Similar to 12/4/72 entry. Returned:ts Normal.

Similar t+ i2 4/74 entry. MWH to-Normal.

Silimar to 12/4/74 entry, Returned to Normal,

Silimar to 12/4/72 entry. Returhedto Normal,

Similar to. 12/4/72 entry. Returned to Normal.

VHF interference signil present, Oceurred at
02:46:21, Spacecraft was normal,

VHF interference signal present. Occurred
9149:17. Spacectaft is wormal

Silimarto 12/4/72 entry. Returned to Normal,

The pitch CCW motov driver duty cycle hegan {ncreasing
in-orbit 11120; The.pitch flywheel stoppod (from 400 RPM)
following 2 sun tranaient in orbit 11125, After a-period of
approximately B hotrs, and attitude:disturbances, the
bitch:fQywheel restarted, Earth acquisition was obtained
and operations returned to cormal in:orbit 11133,

As a precatitlonary measure a switch was made to RMP A,
tMP- B is still finconing and can be used In the event of
RMP A fajlure.

Switched to Side B-:a Orblt 10068 on 7/15/74, Under
investigation for ERTS<B, No power drops in USB side B,

Solar array current drops S00-600 nia for 1 to 14 minutes carly in the
day then return to normal. Solar panel temperature range 15 <20 to
+20°C, No effect on'S/C Misslon. .

Bit Errors begsn build up in: Orbit 12837 and unit was turned-off in
Orbit 13015 on 2/12/75. Unit is. approaching wear out of 1ape,

Rattery 6 decrease in load share and rose slightly in charge share
thereby causing high overchurge, Battery temperature rose.-and
required turi off of battery. When it discharges to 26.5 volts, .t will
be returned to-servico. ’
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LANDSAT-1.
SPACECRAFT ORBIT REFERENCE TABLES

FROM JANUARY 1976 THRU DECEMBER 1975

ORBIT 12429 THRU 17518

FLIGHT DAY 892 THRU 1256

[ S AUCIE ST S A

ot s e d L gy e,

w

TRV

R AR A R T R ST




TR it g

TLANPpSATed

TTTJdANS 1978

B-2

.----.....--I.---.-‘------------------.--.“-------.---.----..

b
|

y | GMT | FiIluHY )  SPACECRAFT | REFFRFNCE | REF | CYCLE
| CDATE Y DAY 7T DAY )T TTBRBITR 4 BRAITS 1 DAY | NB.
PR Y e F R Y N R R R Fyeeey LR XN R E LR R R R R A L R LN R L B RN N R AN
N L 1) K92 | 1P429«12447 | 15« PR} ? 50
FTUTITITUO3 17 B94 T 1248 7=12470 | 4w BR & 50
e & I R93 i 1P471=124ge | B7e 70 4 5 80
T TR TS T RIS T P4 8R=(PU9R | 71w A4 6 i 50
I e 6 |  BY7 | 12499=12517 | ASe 98 | 7 50
[ A 7 KY% | 1PB13=4P525 | G914t | R 50
i R 8 | R99 | 17526=12%39 | 117+=125 | 9 50
TGO 21T 900 T LPBEO=1PR8R | 1PA=139 | 10 50
10 10 | 901 | 17854wt1?P567 | 14ne153 | 11 850
T~ 1171 177 02 ) 1 PB6R=12RRY | 154«th7 1 12 4 50
I 12 12 | 903 | 17P5R2«172495 | 1AR=1R1 | 13 | 50
P13 1 131 904 | 1P526=12AN9 | 182«198 | 14 | 50
TR L 908 | 12610=12R23 | 196209 | 15 50
1185 1 15 1 906 | 17624=12A37 | 210ePP3 | 16 | 50
I O - 907 | 1763A«12A%1 | Prue”37 1 17 &0
ST T T TTY08 T I P6SP=1PARE | TPRRAPET 1 1R 52
I 4B | 18 | 909 | 172666m1Pn79 | 1w 14 | 1 51
TIT49 1 19 7 7910 T 17680=12493 15a 28 | 21 51
P20 1 20 | 911 | 172634=12707 | PG9m 47 | 3 51
211 P10 912 ) 1270km1272% | 43« B4 | 4 | 51
22 1 P2 | 913 | 1272P=17P735 | 57« 70 | I 51
TR T RR T Y T TR T73A 12749 T 71w Ry & i 51
P | Pk | 915 | 12750e12763 | RGe QK | 7 51
p5- ] 25 4 916 | 1P76um172776 | 99«111 | R 51
P | P6 | 917 | 12777=42790 | 112125 | 3 51
P77y P71 918 | 1P791=12R04 1 1PA=139 | 10 | 51
P8 | PB | 919 | 12E0WeiRR18 | 14n=i353 | 11 51
TPYTT TR T T QR0 T T RRIYNIRRIP | T 184wIRT 1 17 51
R v 30 921 1 1PR33=1244k | 1RRe=1RT | 13 51
1 1 31 922 | 1PE4Te1PRAN 1 1KP=195 | 14 51

|
|
1
!
I
|
i
|
I
'
|
|
}
I
i
|
|
|
|
|
|
i
t
|
i
I
}
!
[
|

LS-1

1 A A S B 6 et




4 5
P
]
;
——
b
i
: 2
——
R

2 ]

‘F 35 LANDSATeY

: : ;_ ' e FEBMQ?R e

1
73 T e . o _ ,
‘jf .ﬂ.-----..t-.--.---.--'-.-.‘-------.-U-ﬂ--'---.---------..-.-_..--..'

| GMY | FV IGHT | SPACECRAFT | REFFRENCE | REF | CYCLFE |
[“DBTF’T“UIY—1’“ DAY "1 "BRBITS 7T " HRRITS | DAY i NBe |
----_-----.-'_-.--.I--.-Dq--_----ﬂ-.----.-'ﬁ_'------.-.-------..---.I-I

| 1 1 R[22 923 | 1PE&IWIPATG | 19A=P09 [ 185 | 51 |

frosiny

2 } 7 1 331 G924 4 1PR7L*1PARR | 210223 | 16 | 81 |
F e | 3 1 3% 1 925 1 {PRA9=1P90P | 2P4e237 1 17 | 51 |
£ ﬁ_ I & | a5 | 926 | 12903=172916 | P3RePH1 | 1& | 81 |
T T T - RETTT92F T IR917SIPIRON T TN 1T T 4 T B2 |
A I 6 | 371 928 | 1P931=12944 | 1R PR | 21 52 1
i-éi T 771 RE 1 929 7 1 {PQ4KRePARR [ T A% 4P | 3 52 |
Lo | B i 38 ) 930 | 12939=1P377 | 4= 56 | ¢ | 52 |
L T T 407 931 Ty TIR9T73« 12986 [T BTe 70 ] 51 52 |
T I 10 1 &1 932 | 1P9R7«13n00 | 71w B4 | & | R2 | |
Ll CE T A2 U933 IR0 =1RNTE T RRe 88 T 7 52 | |
B I 12 | 43 934 | 13A01E=13n77 9Ge111 | By 82 | i
P b e | 43 1 44 {935 - | 1ROZA=13n4t | 1Pt b2 B2 |
S i 14 } 4B | 936 | 1304P=1308% | 1PA=1499 | 10, B2 o
; e i 18 | 46 ) 837 | 1303A=13069 | f4ne1B3 | 11}  BR | ;
: - I 16 | &7 | 938 | 13070=13nR3 | 154=167 | 17 | 52 | ;
: i 19 1?1 w81 -93% 1 13084=13097 T 1AR=1RY ) 13 82 | %
ST I 18} w9 ) 940 | 1309013411 | 14Re195 | 1s | B2 | i
;. . I~ 19° 1° BO | ~941° | 1R117=13175 " 194209 | 15 § 62 | 7
g T I 20 1 &1 S42 | 13126=13139 | 210223 | 16 | &2 |
E o r ™ | &2 i 943 | 1140=13153 [ 27u=P37 1 17 | 52 |
i P2 B3 | Gé4 | 13154=13167 | 23ReP5¢ | 1R | 52 |
.- 1?3 1 R4 T 948 | 1316413181 T te 14 | 1+ B3 |
i b P61 BB 1 Su6 | 1R18Pe13196 1 1K= P8 | 2 | 53 |
*e i P51 B6 | 947 | 13136=13209 | 2qm 42 | c I 53 |
. b2 | K7 948 | 13210=13273 | 43w BH | “ 53 |
. I 27 1 R8 | 949 | 13224=137%7 | “W7e 70 | S B3
o | PA | kI | 950 | 1??3n-11b%1 | Tie P4 | & | 53 |
1
e I’
i
G ¥
i cﬁnﬂﬂgAl,Péiﬂﬂls - y
c _ OF POOR QU :
% - | B-3
- LS-1
i U




A T I i A T T TN M S Ay e AT

TR

[ S N ——

SR S R E A S T ST s

T TMAR,i978 T

LANDSATay

|
|

| GMY | FIIGHY t SPACECKRAFT | REFFRFNCF | REF 1 CYCLF

DATE ) DAY "IT7 DAYT ) "BRalTS 1 BRITS 1 DAY | NB,
1 1 AD'{" 951 | 13252=13745 | A%« 98 | 7 | 53
21 ki 962 | 1326613278 | 99=111 | B 1 53
CRTTET B2 T 983 7] 132794309 P T §42=1P8 T "9y E3
4 | A3 | 954 | 13293=433nk | 1PA=139 | 1p 53
T TORRTTTT OGRS TIN307=133P07 1 T14n=183 ) 1Y 83

b | 65 | 956 | 13321=13334 | 1Ruwe1h7 | 12 | K3

7 ) 661 957 | 1333813348 | 14R=121 | 13 ; 83

B 1 K7 | 988 | 13349=133A2 | 1A2e195 | 14 53

9 1 A8 77 989 " 1336313374 | 19R«209 | 15 83
10, k9 | 960 - | 13377=133G0 | 2Piner?3 | 16 | 52

TNV 707 T 961 T 1R3IF1S134NG ] PPu=PRT | 17 -k
12 1 71 1 962 | 13403A=13eiRk | P23R=PR1 1 1R ) 53
13 | 72 | 963 | 1R419=13437 | 1w 14 1 54
4 | 73 | 964 | 13433-13446 .| 1R« 28 | 21 54
18 74 | 965 | 13447=134A0 | P9e 42 | c I B
16 | 75 | Q6bh | 1R461=13474 | 43w HA | 4 54
TTI?TTTIT76 T T 7967 77T 134 76«134RR T T 87 70 g 54
15 ) 77 1 968 | 1R429=135707 | 71e ny - 54
TG 28T 889 T 1350313544 ] T ARe IR T 54
20 + 79 870 | 13517=13529 | 99«11l | R i R4
P11 RO 971 | 1R3530=13843 ) 10«25 | 9 | B4
#7 1 Rl 972 1 13%4«4=135%%7 & 124139 | 10 54
TTRATRETT 97313685 1385711 14n=183 1 11 64
Pé ] A3 874 | 13574=13%8% 1 1haeth? | 12 1 B4
PR | R4t 975 | 13%Bre13899 | 1AR=181 {13 | 54
PA 1 RB | 876 1 13e00=134A13 | 1%2e185 |  lu | a4
27 | R& | 577 | 13614=13A27 | 134=209 | 15 1 54
PR 1 k7 978 | 1382A«13A41 | PIn=P23 1 16 54
S 29 o KE T 979136421 348G | 22L4eP37 1 17 ) 54
RO K9 880 1 1365K8=134A469 1 23R=2R1 1R 84
Rt} 90 | 981 | 13870=13AR3 ! 1e 14 | 't &85

|
|
i
{
1
|
|
!
!
1
|
f
i
I
|
oy
!
I
t
|
f
LI
!
I
|
|
t
t
|
!

LA E L RS B N R R R ey B RN N N R N I RSP B N PRI T L K I

!
|
|
|
|
}
|
|
i
|
}
|
I
!
{
|
1
!
}
i
I
1
|
{
i
!
I
|
i
[

e

v




G i o

Pt

e g T e

b e
I )
o
y E
T
c bk
A
Lo,
oD
. 3
"
g -
&
-
T o
|
]
: -
L iy
I dn
3

) t
| P

LANDSATe .

TTARR2 1978

'
!

...55“- -

| | GMT | Fi IGHT | SPACECRAFT | REFFRENCE | REF | CYCLF
CITDATE L BAY L 0 BAY U 7 BR3ITS i HRBITS | DAY | NB.
Pt 81l 982 | 1368B4=13R97 | 15« PR ) 21 85
| 2 1 92 i QK3 | 1369H=13719 | P9 42 | 3 &5
b 3§ 93 | 94 | 13717«1372F | 42e RH | o 55
| 4 § 9% 985 | 13720=13739 | 87= 70 | 8 5%
I S GE T YR I RTAOR T ATERT) AN R T TR ]
| A | 986 | QK7 | 13754«137A7 | Are SR 71 88
i 7 ) 97 98E | 1376~=137R) | 99e«111 i S| &5
1 A 1 9B | 989 | 13721=13794 | 112«1P5 | 9 | 55
PTG T E98 T 9Y07 7 ) 137935=13ANRT | T12A=1R9 7 ) 10 85
P10 ) 100 991 | 13809=13R27 | t4n=1k3 | 11 55
=14t 101 1 992 ) 13823138361 1Sue16? | tP2 | &S
P %2 | 102 | 993 | 13R37«13RAB0 | 1&Restx1 | 13 55
T 13 1 103 994 | 13R851=13RK4 | 14P=195 | 14 | RS
i Y4 1 104 | 995 | 1386h=1327R | 13A=209 | 1R 55
I 15 | 105 996 | 13R79=13%92 | 21n=223 ! 16 88
I 16 | 106 | 897 | 13R93=139NA | PP4=P37 | 17 | 85
%7 1 107 | 998 | 13937=13970 | 23nePH1 | 1R | 55
i 1A 1 108 | 999 | 1392113934 | 1= 14 11 56
19 | 109 | 4000 | 1393he1394R | 18= PR | - 56
I 20 ) 110 1 1001 | 1394Y9=139AP | P9e 47 | 3 B6
2t 1 111 1 1002 | 1396313974 | “e S ) 4 56
i P2 | 112 | 4003 | 1397713390 | 87« 70 | 5 56
12371 11837 100% (1399t =14n04 | T1w R4 | 6 | 86
I Pa | 114 ) 1005 | 1400b=14n1R | RRe YR | 7 56
1 25 1 118 1 1006 | 14019~-14031 | 99%«111 | R 56
i 26 | 116 | 1007 1 1403P=14045 | 112=tP5 | 9 | 56
I 27 1 117 1 1008 | tu04A=14n%9 | 124139 [ 10 4 56
I 25 1 118 | 1009 | 1406014073 | 14ne1853 | 11 56
|23 ) 119 1 1010 1 14074=140R7 | 1S84eth? 1 12 | 56
R0 1 120 | 1011 1 1408Ket4101 | 16Re1RY 1 19 56

1LS-1

|
l
|
r
|
!
i
{
|
t
}
|
|
!
|
}
!
|
|
!
|
I‘
I
I
i
!
I
1
|

e s it 4

TP oy T T

S b a e o e te C R, Bl ol




T TR e e R N R S RS e T S D T e

T LANDSATe1 .

T MAYL1978

LR A L B R R B Nl el R Rl o R R e

{ I GMY | FiloHr | SQPACFCKAFT | REFFRENCF | REF  CYCLF |
T'DATE 1 DAY 1 _DAY B D -1 2= % & £ - S ARAITS | DAY + Nbe |

.---------.-.----.-'—-.------t-----..--I..--.-------------.------.---

71 1 12171 1012 ) 1810P=14¢185 | 1R2Pe195 | 14 56 |
t 2 0 1P2 1 1013 | 1411614429 | 19AePN9 | 15 56 |
bTR 1 123 1 1014 | 14130=14143 | 210e223 | 16 ) 56 |
i & | 124 4 4015 ) t4144=14987 | 2P4ePR7 | 17 E6 |
P78 ) 428 T 7 401677 {41BRe 4171 | 23Re2[y 1 1R 56 |
) b | 126 | 017 | 1u17P=141RE | qe 14 | t 87 |
| 7 0 127 | 1018 ) 141Boetw1949 | 15e PR | 2 %7
! B | 128 | 1019 | 14P00=t14213 | P9 42 | 3 | 57 |
779 1 1P8 [ 1020 T 14214=14227 )} 4= Rp | 4 ) 57 |
Foo10 ) 130 10281 | 1422Re14P41 | R7a 70 . 5 i 57 |
77310 71 131 17 4022 7 1 14242714288 | "Tie A& | f 87 |
1?2 1 132 | 40623 | 14PDe=14269 | KRe 98 | 7 87 |
I "13 1 133 1 1024 | 14270=142R7 | Y9etty | R &7 |
1% ] 134 | 1025 14283=14294 | 117175 | 9 | 87 |
I'mo4h 1 135 1 1026 | 14P97=14710 | 1PAe139 1 10 87 |
I 4k 136 | 4027 | 1631114374 1 14netn3 1 11 87 |
Lt 1137 1 4028 0 14325147133 | 18L=4R7 1 12 | 57 1
18 1 138 | 1029 | 14339=14362 | 16Reff1 | 13 ) 87 |
113 1 139 1 1030 | 143%93=143Ak | 1RPet198 | 14 | 87 |
I P01 140 b 1031 | 14367«143R0 1 194209 | 15 87 |
I 24 1 14t 1t 3032 1 1438114384 | P10ePP3 | 16 | 57 |
P22 | 142 | <4033 | 1439%«1440R8 | PP4e23A7 | 17 87 i
723 4 1431 4034 | 146409=14492° 1 23RePRt 1 1R 1 57
| Pe ] Yhk | 4035 ) tu4RAetaub | 1w 14 | 1 58 |
2% 4 145 | 1036 | 14a37=14450 | 15« PR | 2 58 |
1 P61 146 ) 1037 | 1u4435tetsahb | PGe 47 | 3 58 |
=027 1 147 1 4038 | $6e4bhetanTR | 43m HA | 4 ) 88 |
I P ) 148 | 1038 | tase79%14497 | 57« 70 | 8y 88 |
TTTRY TV 149710407 ) 14493 =1U80k | T4 e R4 & | %58 |
I 30 | 150 | 4041 | 14507=14520 |  £%e 9R | 7 | B |
I R1 1181 1 3042 1 14521=14533 9%e111 | R 58 |

Bu6

IS-1 -

b i s s i

T S T T




foze=

RS

I L

e Y

AT T S e P L s e s e

i el (S

4.‘
o
:
:
¢
i

¥
¥
§
1

]

&
I

4
!

[ERS
[

sz
1

= | ST

BisthiERy

SIS
£ e

sy

He

o8
A

LaNDSaTed

‘JUNs19YR

1

L B e I -—— - - .- ——— e . . . -n
.--ﬂ-.------...-'--w‘-----...-----.--I'.--..---—---------.---.-.--

Ls-1-

ORIGINAL PAGR '
‘OF POOR QUALIT]g

t i GMT | Py IGMY | SQPACECKAFTY | REFERENCE | REF + CYCLE
TIBATETT DAY TIT UTRBAY T BRBITS T 1T ARRYITS | DAY 1 NBe
} 1 ) 1B2 1 4063 ] 14534etuR47 | 11P2w125 | g 4 &8 |
1 7L B3 | 404% | 14DbARI4RAT | 12Ae139 | 10 | 58 !
R 1hA 1045 1 1uB62=14575 | C1enetB3 1 11 88 |
b4 ) 1RD | 1046 | 14B7Re14RRI | 1Rueih7. | 1D 58 |
TS TTIUYRE TTUA047 T 14590« 4ANR TTUIRRQIRYT T 13 1 BR |
! 6 ) 1R7 |} 1048 | 146Deeten17 | 1RPe19K | 14 68
T 188 ] 1049 T 14b1Re14ATY | 1%ReP09 15 58 |
I A 1 189 1 1050 | 1e632=14aub | 210223 | 16 ) BR |
TTTOFTITTAD T 4081 T T TIue46=14A%T | 2P4ep7 0 | 17 58 i
I 10 161 | 10B2 | 1ub6Ne14AT73 | 23ARePE1 | IR | 58 |
T T AR 1T §083—p 1ukFee14ART T te 1% i) 59
i 12 | 163 | 1054 | 1468R=14791 |  1Ga PR | 2 59 |
13 ) 16k 4098 | 1470P=14715 P9 4P 3 89 |
| %4 | 1kRB | 4056 | 1471me14729 43¢ HE | 4 | %59 |
1 1% | 1486 | 1087 | ta730=10743 | 7= 70 | . 59 |
I 16 4 167 | 1058 | 14744=14787 | Tie R4 b 59 |
P 17771 1R8] 74089 17 147SK=14771 |~ “"Re 9R 7 %59
I8 1 1e® | 1060 | 1477P=147R4 | 99«11l R 59 |
T Y9 1 172071 0 1061 71 71478%e1479R | 112«1P5 9 | 59 |
{20 1 171 | 1082 | 14739«14R17 | 1PaA=139 4 14 89 |
I 2% 1 172 1 1063 | 14B13«14R7A | 14n=183 | 11 59 |
PP ) 173 | 1064 | 14827=14R40 | 154=167 | 17 59
P 237701 17871 1068 "1 14R81=14%84 | 1AR=1RY | 13 | 59 |
I P4 |} 175 | 1066 | 14ADRe14AAR | 1RPe19% | 14 59 |
I PR 1 176 1 1067 | 14869=14HRP | 184203 | 48 59 |
I Ps | 177 1 1068 | 14883=148%6 | 210=223 | 1s | 59 1
i 27 1 178 1 1069 | 1489714310 | PPu=237 | 17 | 59
I 28 1 172 | 4070 | 14911=14924 | 23ReP%] | 1R | 59 i
1 29 | 180 1 14071 | 1492514338 | 1e 14 | {0 &0 |
IR0 1 1&1 | 1072 1 14939=149582 | 1Ge PR | 2 60 |




AR T TR

TR RIAEY

SR e R R S T T =

LANDSAT =1

UL 21978

R T T R

R F Y ET R RN R R N RN e B L AR EFLLELEERERENRENLEILARYLELENRERERNLNERL FN EYYLEEHN)

ol

l
|

| GMT 1 FiI 1OMT | SPACECRAFT | REFFRENCE | REF | CYCLT
DaTy 1 DAY | CAY | 7 8RIITS | ARBTITS | DAY | NB.
{ | 1R2 | 1073 1 14983=149/A | 29e 47 | I 60
2 1 1A3 1 1074 | 14967=t40R0 42 54 | 6 ) 60
NI L 0785 | t49R1=14394 | S57« 70 | B [%e]
4 | 18D 1N76 | 14937=18n08R | Tie Ao | Ao 60
TH | CARET| 4077 T) 1B0D07=18BHP2 | O RRe 98 | 7 &0
6 | 1R7 I 1078 | 16023-15n35 | CETER R B A 60
7 4 t1R8 t579 | 1803A=1Rn43 | 112=128 | g | a0
51 A1R9 | 1080 | 15030«15063 | 174139 1 10 60
T8 190 | 1081 § 15064«18077 | 14n=153 | 11 | &0
10 ] 191 ) 1082 | 1507a%15Hn91 | t84=1k? | 12 a0
Y1 192 | 1083 | 1809218105 | 1AR=1H1 | 13 £0
12 | 193 | 10m8% | 1510me1B119 | 1#2e195 | 14 | 60
13 ) 194 | CRDS | 168120=15133 | 19A=Pn9 | 15 60
1% | 148 | t0éb | 18134=15147 | 21neRPP3 | L& 6«0
$h | 196 || 1087 | 1R144=181A1 |  2P4e237 | 17 60
16 | 197 1 1088 | 15162=15175 |  PARePHT | AR | &0
17 1 198 1 1089 | 1R17ne1R9RT | te th 1 61
1% 1 199 | 080 | $18R1%0w=15273 | 15« P8 | -2 61
19 1 260 | <091 | 1820u=14217 | PQe 42 | I 61
20 | 2601 1 1092 1 1H214=15231 | ade Bk | “ | 61
P11 POE 1 1093 | 1RF3P=1RPUE | %7« 70 | S 61
PP P03 | t09% | 1RZ4he1K2R9 | AR L AL
PR ] P04 b 4CY5 | C1R2601827] ARSw 9K | 7 A1
P | P05 | 1096 | 1RPT7ev1RPHA | 99e11t | ol Al
-3 T B~ X o U | $N87 4 18237150 | 117219 9 | a1
P61 207 1 0898 | 1REMMeIRWI4 1 124139 4 10 61
27 1 P08 | 1093 1 1531R=16924% 1 funetnl  F 1% b1
2a P09 1 4100 1 15329«1H34R2 | 18u=160T7 1 1P 61
TTURYC TTRIC T T 4101 T 18343« 1RIRA | teRe1RT | 13 61
0t P11 1 ¢102 | 1R3537=1R70 | 1A2e19R7 [ 14 61
M P12 1103 ) 18371=153Ra | 19A=209 | 1~ 61

|
|
i
|
|
|
|
}
|
{
|
|
|
|
|
[
|
I
i
i
|
t
I
!
|
!
!
{
}
|

----Pynv_q--i..._.g’---»---.--.-o------------c------;-«------.----

|
I
{
|
§
i
{
|
i
|
|
|
i
|
t
i
I
1
!
|
1
|
!
|
i
|
I
!
[
!

LS*I '

sl e A i S BN S i




e

I

W e gl

e g

e s

ST

R

R S A T S I P T Y

F

!

i ¥
P i

;

g

LANDSAf-1

T AUGEYBTR

RO R N P e e PP ey o P T P TR P r TP NN E N T PRI eSS PR RTlgE RS e
I I GMT | FiludT | SPACECKAFT | REFERFNCF 1 REF 1 CYCLF
| DATE | DAY 1" TBAY | BRABITS ! PREITYS | DAY | NB. ¢}

| 1 ] P13 1 1104 | 1R38Re183I98 | 211223 | 1A 61 |
i 1 214 1 11065 1 15399=1R412 | 2PueP37 | 17 hi
i T4 P19 ] 1106 | 1841315426 | P3RePRY | 1K | 61
| 4 ) P16 | 1107 | 15427=18440 | te 14 1 &2
T TR T 27T 108 T T 18441 =1B4Re [T {Re 2R T 2 0 k2
| &} P18 | 1102 | 18435="SukR | Pw w2 | I 62
| 7 1 219 1 2110 | 1R4859e- 1532 | 4w B | 4 6?7
i A1 2P0 1 4111 | 15433=1hed9s | B7e 70 5 62
| § | PP1 1 1112 | 15497«18510 | Ti= R4 | & | Y-
10 ) 222 1 1113 | 1RB1Y=1R5RA6 | “Rw QR | 7 62
I 41 I PP2 1" 141477 1852515537 | 99wy | % ) 62
I 42 |} PP4 | 1118 ) 150h3A=16BREY | 192475 | 9 62
13 ) 225 ) 1116 ) t1RBEPe1RERR | 1PAe133 ) 10 62
| ta | PPb . 117 | 15hH0e1R879 | 14netDT 0 11 62
19 1 227 | 1118 | 1858(1=tR593 | 154=1hR7 | 417 [ ¥]
i 1R ] PPE 1 1119 | 1RBRI3Le1RANT | 1ARw1RY i 19 -]
47 ) PPE 0 1120 | 1R6CRKReIRAP | 1FRPe1IH | 14k A2
T 1 23C | 1121 | VR627eI8ARS | 19AuRP09 | By 6£2
189 1 P31 | 1122 | 1563h~=18A49 | P1ne??3 | 1A 62
| PO | PR2 | 1123 | 1REI(=1R4AR3 | 2P4erY7 | 17 62
I 21 1 PRI | 1124 | 1R664=18AT7T7 | 2P3IRePRY ) IR 62
| 2P 1 PR4 1 1125 | 1567A=18k91 1w 14 | 1 &3
b 23 ) 2Ab 1 4128 1 1nA3PetRTINR | 16 PR | ? 63
| P4 | PR6 | 127 1 1870hHe18719 | Pe w? | I 63
| P8 ) 237 1 1128 | 1R720=15733 | byw HA | b &3
i 28 1 238 1 1129 | 1873+=168747 | 7= 70 g 63
|27 0 239 | €132 | 1574Am1R7AHY | Tia =& | 6 | £3
[ 2n | P40 1 413% | 1K767P=18778 | ke UR i 7 1 63
I 2% ) Pel | 1142 1 1R77#=187RR | S0 111 | R &3
I A% 1 Phe | «133 | 1R7B9=1RaN2 | 1128725 | g w3
bR ] Pa3 ] 134 1 185D3=18KX1A 1 12A«129 | 10 | 63

LS-1

i v —— P e et = e mme o m mw we— AWR mmm e m Am e S e e g s mmar e A meam me

] O OO Tt ST P S RO




L'
!
3
3
¢
.

! s S e meTe T T s e R Y B TR A I R LT e i P T A, i Skl et it il Ak e o B WT, TTIT [ETT
"z ] ! | ! l i
I |
" LAND§AI!1_M__ U
* SEP21975
“ | i GMY ; CFITONHT g SPACECRAFT | nEFERENCE | REF | CYeLE I
“ 1 DATE § DAY ) DAY 8KBITS 1 BRBITS 4 DAY |  Nee | .
" 43 P44 | 1135 | 15817-18R30 | l4n=153 | 11 .. &3 .}
- I P ) P45 | 1136 | 15%831=1BA44 | 154=167 | 12 | &3 |
T b3 ) Pkb 93137 | 15845=15A88 | 16R-1K1 . 13 4 w3 |
i | 4 ) 247 | 1138 | 158349«156R72 | 1R2=195. | 14 «3 |
S4B | P4b | 13139 ) 15873-15R86 | 196=209 | 15 | «3 | __
" b 6 | 248 | 1140 | 18887«15900 1 210=223 | 16 | £3 |
o L 7 3. 250 | 9141 1 15901=45914% | _224%=237 | A7 1__ &3\
= | R ) P81 | 1142 | 15915=18928 | 23R=251 | 418 | «3 | 5
. n S 1 2B | 1143 | 15929=15942 |} 4% 14 1y P e |
o 10 | PHE | 1144 | 15943-15956 | 16= 28 2 i a4 :
v | %1 | 254 | 1148 4 1%5957+15970C | _ 29= 42 __ | __ 3. 1 __e4% _| ___ f
i 12 | 255 | 1146 | 1597115984 | 43% 56 | 4 % 1 5
|33 | P56 ) 4147 | 1%598%415998 | 57« 70 4 5 }  ab4 4 . i
bo14 287 | 4148 | 15999=16n12 | 71= 84 6 | 4 :
L 45 4 258 | 1149 | 16013=1e026 | Ake 98 | 7 a4 ]
I 316 | P59 | 11b0 | 16027-L16039 | 99=111 | 8 | P |
117 | 260 4 4151 | 16040=16053 | 112«12% | 9 | A4 _ E
. 1R Pel | 1182 | 16054=-16067 | L26=139 | 10 | I :
449 4 262 j_ 1153 ) 160868-16081 | 1en=153 4 11 ) ed :
- I 20 | P63 | 1154 | 160B2~16055 | 1H4=167 | 12 ad »
o211 P64 g 1155 | 16Q96=16109 | __16R=18%1 4 13 (___ &4 _ | __ __ ;
" i 22 | 265 | 4156 | 16110-16123 | $8P=195 | 14 b . o {
o 1 P3 ) P66 4 1157 | 14124~16137 § 196=2¢9 _; 1S5 ;L4 :
M | @4 § 267 | 4158 | 16138«163151 | 210=223 | 16 a4 :
.15 PeB ) 1159 ) 16157=16165 | 2249237 1 17 1 &% | R ;
“ | 26 | 269 | 1160 | 14166«16179 | 238251 1 §R | X 3
;glmwﬁznﬁJAP70VJM_J101_,1 16180=16193 | f= 16 | 1 | &5 3
b 28 ) 274 1 1162 | 16194=16207 | 15= 28 | 2 &5 1
I__P9 4 P78 ) 1163 | 1620A=16221 | _ 29= 42 | 3 | &5 4 ~ !
‘ 1 30§ 273 | 1164 | leg22-16235 3= 56| 4 | &5 %




F=1

TR A AT A TSI D, AT T

B4 31

bt

F—1

1 1

A ethahCe il S L O

LANDSAT=)

8CT21975

) I GMT 1 FilunT |  SPALECKAFT | REFERENCE | KREF | cer, b
 DATE | DAY 1 DAY i 8x3IY¥s | ERBITS 1 DAY ) _N.e |

..----_------.--...--------Il---.------—----------b---..-.--_-.—-

L A L 45 Ak Lk o  ord b be a e - b Ao - g e e

b3 b P74 1 1165 | 16236=16242 | 87= 70 | 5 | «5 |
- i 72 ) 275 | V166 | 1623016763 | 71 84 6 | «5
T3 1.P76 | 1167 | 16264=16277 | &&= 9B | 7 | &5 |
" | ® } 277 1 118 1 14276=16290 | 99=111 | B -
» b B P27k 4 1169 4 16231=1€374 | 112-125 _ | 91 &9 | B}
" ) o | 279 | 1170 | 1630be=16318 | 1267139 | 10 &9
# ] 7 1?80 3 1171 1 1631916332 | tén~153 , 11 | &5 | B
' i & ) PRh1 ) 1172 | 16333=1€34b | 1Re=is7 | 12 5
i 9§ PB2 | 1173 | 16347=16360 | 16R=1A1 | 13 | «5_ 1
‘ b 10 | PE3 | 1174 | 16361-18374 | 18p=195 | 14 | «5 )
L 31 ) 284 ) t178 | 16375=163RB8 | 19A%209 4 15 4 5 3
I 17 ) 2abd | 1176 | 1k389=1€wn2 | 2in=223 1 16 «5
o4 A3 1 PB6 | 1177 ) 16403=164106 | 2P4=237 1 17 | &5 |
I 1% | 287 | 1178 | 164%17=16430 | 23Re2h1 | 13 5
R 288 | 1179ﬁw; Ph431- 16«44‘1 SR . L T I S SN - B )
b1 | 289 1 1180 ) le445=lesns | 1%« 28 2 i 6 |
b 17 1 P90 | 1181 | _16439=16472 | 29« 42 {3 -2 -
I Am 1 2911 1182 | 16473=i64db | 43= D6 & “b | ’
I 19 1 P92 | 1183 | 16487-1€300 | 57« 70 1 5 | -
e | 2077 293 1T 184 T 16501=1651% 07T 7. B4 4 6 a6 f T
21 1 294 4 1185 | 1651h=16528 |  AK= 9B 7 | &6 | _
b P2 | 295 1 1186 | 16B529=16w4] | 99«111 | E w6 .
. | P3|} P96 | 1187 1 1654¢=16555 | 112=125 | 9 | w6 |
- I 24 1 297y 1188 | 1655h=16569 | 1i26=139 | 10 1| &6 1 T
i 2% , P98 | 1189 | 1k570-1e5583 I 1le0=153 4 11 «b6 |
T Re ) RYS T 1190 ) 16BR4=16397 71 iB4=167 | 12 «b
P71 300 1 1191 1657A=16e11 | 16K=1x1 4 13 ab |
T PR T30 T 1192 ) 16612=1662b | 1Rpel95 4 14 b
129 ) 3uyE 1193 | 16626b=16039 129/=2059 18 | 6 |
i 30 1 3037 T HT94 T T lebur=166837 17210223 T 16 T W6 |
L 3% 1 304 ) 1195 | 16634e16667 i 224=237 | 17 “6
-.--__.--..-.‘..-._._-.- -—-mww
. 5 -
| — - - . ...-...__.__OR:[GmAL PA.GE — . cem o g
, _OF POOR QUALITY

LS~1




1 306 | 1197 -y 16632=16695 | 1= 14 1 w7
W3Q2_L_wllg5w_JA1§b9hﬁleQi_L__”15? 2B __ . 2
308 1199 | 1671u=16723 | 29= 42 3
4

l
i
| ¢
2309 1200 16724=16737 | 43= 56 __ | 4 g _ &7 .
I
|
i
I

i
310 + . 12087 | 1673#=16781 | &7= 70 |
3114 1202 . '
312 1203 4 16766=16779 | Alje I
313 1204 AL 16730=16792 |  99=111
|
[
.
3
1.
H

16732=16765 | 71« B4

06N GO & W W)

E LY 1205 16793«16806 | 117P=125
1208 16807=16520 |  126*139
1207 16821=16&34 | 140=153

-1208
1209

i
]
I
|
t
|
|
L 315
| 316
131317 .
)
|
}
|
|
)
f
i
]
|
|

16835=168438 | 154=167

LR

. 318
. 319
320

16849=16x62 | 16R=1R1

1210 16863=164706 1&p=195

121l 1687716499 196=209

TR,
[
o

1 321
328
323
324

t i 32%

326
327

_ - 328

Ce__) PS5y 329
ST P6 T 330
L ?7y 331
g - 332

P9 ) 333

t
[
_ :d
1213 | 1692%-16318 | 224=237
214 16919=16932 | 23R=251
l
i
[

g-.--——_.-——»-k--—

1215 | 16933=1694b 1- 14
_12te ~4_14_:1'6-';914'"7?_.1-6;"--%.fa.=-€l__.;r_,
1217 16961-16974
1218 1 1697h=16988 | aa- 96
1219 |+ 16989=17032 | &7« 70
1289 1 A7003=17016_ | 7i= A4
1221 | 17017+ 17010 f BR= 98
1222 1_17031-17043_1 . 99=111
1223 | 17044=17087 | i1P=125
faQ“‘Aj 17058=17071 | 1867139

5 H

=

|
|
o
I
|
i
I .
i
|
|
1212 4 16591=16904 | 21p=223 ) 16
|
I
{
|
i
e
|
A
1
]
{
A

R i !
s

; ) ] e LANDSATeY
: NAV 1978 .
% A U S
P T T enT g R aGhT TSPACECRAFT | WEFERENCE | REF ) CYrLe
] LBATE 4 DAY T DAY i BNBITS ”L”_-ﬁBEITSﬁ“l DAY 1. 'Nn. a4 ..
. W_L___i_ 1 305 L_"1196 1"16666-16681 1 238=251 1. 18 56 i

. an FREEY" ] 41225‘ 17079-17035 1* 1ug-153 I 11 ."”;a B
o e
Rl - B ‘
s T _._. e eme D e LS-]_

e

I3

[N

L,,ﬁ_..w,.

-

foncnoums) N
i 1

e

S

R it S S

13 ]
a2l

R

B e e Tl RN 7 e,
’ e , T L LR T e g e rm-"w#"vli TR
. * {

P i A e




SR E ]
s h
;
H

i . | |
e e WANDSAT=L g
. e i et e e . % e st i1 e et < - - . é
N T GG GMT T FIIUnT K SPALECRAFT | RgrgkaNce I REF T CYrLE | P
T | 0A1r I DAY I DAY aRB173 | Raxrs 1 DAY L“ Nas_ | S
T T ees T Tiees 170§g:;}g§9‘| T184=167 ) 121 B | I
=TTy T2 ) 336 ) 9227 ) 1710017113 1 1o8e181 13 (&8 | i
g i 3 ) 337 | q228 | 17114=17127 §_ 182=195 | 14 &8 4y s
$ ST % ) 338 1229 1 1712a=171%1 1 196%209 1 1B «8 | b
” ) 5 | 339 1230 | 17142=17455 | 21n*223 4 16 | «8
T "7 ¢ 6 | 340 | 1231 | 17156=17169 | 224=237 | 17 | <& ;
| v 7§ 343 | 1232 | 17470=17183 | 234=251 j_ 18 ;&8 o F
TR Y 342 ) 1233 ) 1718e=17197 7 e 14 1T &9y : .
|9 | 343 | 1234 | 1719s17211 | 5= 28 | 2 | &9 | RS
50 | 34k | 1235 | 17212=17225 | 29= &2 ) 3, P P
411 ) 345 1236 1 _A7E226=17239 | 43" B6 4 4 4 «3
Ty 12 3%6 71237 ) 17240173537 C 87 70" 1+ 5 | «F :
E 143 4 347 ) 4238 | 17254=17267 | 74= B4 | 6  _ &9 |\ ___ i
D Ty AR 368 TN239T [ T1726s=17261 8Be 38 7 Y &9 ' |
L35 | 349 ) 1240 4 17232=17P94% | 99=111 | & &9 |
| 16 | 350 | 1241 | 1729517338 | 11°P=12% | . 9 «9 | :
| A 371 351 | 1242 4 17303-17322 | 12A*133 10 3 9 | o
| 18 | 352 { 1243 | 17323=17336 | 144=153 4 11 | &3 | L
{19 ) 353 | ¢2%% | 17337=17350 | 154=167 | 12 &9 | [
) 20| 35% | 1285 | 17331+1736% | 16Re181 | 13} &9 | P
8 | 21 1 35% | 4246 | 17365=17378 | 1&P=195 | 14 - L
|22 ) 356 ) 287 ) 17379%173927 ) 196=209 | 18| &3 - P
4 23} 357 4 1248 | 17393=17406 |  210=223 | 16 ; &9 | L
} ) 2% | 358 | 1249 | 17407=17420 | &Q24=237 1 17 1 &9 1 L
|25 | 359 | 4250 j 1742317434 | 238251 | 48 y &9 4
A6 360 ) Y281 T 1743be1748877 e 147 1T T 28 ' Lol
, | 27 4 361 | 1252 | 17449=17462 | 15= 28 2.4 70 | P
’ P BRTTY d6E T 4253 | iThede17476 ) T29% we 4 3 Ty T oo
- P9 ) 363 | 1254 | 17477 17490 |  43= 5@_ﬂi~rﬁﬂ_l_ 79 | P
g | 30| 36% | 1285 | 1743117554 | 87" 70 B 70 | Lo
= B ?1 1. 355 |_ 1256 b 17503-17‘)16 -L-‘: _71- LS _eg { 20 Jii;' R
7 ; ;
¢ ' 3 ;g
. — - 1
t '5
. — e ¥
i
4  18-1 - I B-13/14



%
4
L
]
¢

! y
ol
E
Py
|
[
B °CLAS5. LYR. {OPERATION |[PROGRAM |:EQUEHCE NO. ALV. LTR.
] cenenaL @ eicraic ! [rrocr ]
2N a;lﬁgl’v’mou PIR WO, U — IN23 _ERTS .. 133
j r } : PROGRAM INFORMATION REQUEST / RELEASE *USE *'C’" FOR CLASSIFIED AND "'U'" FOA UNCLASSIFIED
;i 1 . K.S. Rizk . T.W. Winchester
i DATE SENT DATE INFO. REQUIRED PROJECT AnD REQ. NO. AEFEAENGE DIR. NG,
5 4/23/75
1 i
L)  SUBJECT
S WBVTR-1 REWIND ANOMALY, LANDSAT-2

INFORMATION REQUESTED/RELEASED
: INTRODUCT ION

During Orbit 1021 on 5 April 1975, WBVTR-1 in LANDSAT-2 failed to rew.nd, although it
! was commanded to do so five times.

DISCUSS ION

: On 5 April 1975 during Orbit 1021, WBVIR-~!l received a pre-pass ECAM siored command to
Rewind at 23:08:45, The Recorder Input Current showed successive l-secoud samples of

; 1.81, 2.30, 2.23 and !.81 amperes spanning the interval from 1 second befora to 2 seconds
L after the Rewind command.

The Rewind Relay contacts closed, verified by telemetry, However, th: next telemetry
, sample, 16 seconds later showed the Rewind Relay open. Capstan Current, z.mpled 10 seconds
!: fter the command, read zero, and no search track signal resulted, indic=t:ag that there
L 3 no tape motionm. o

: When the real-time pass at Alaska started, Playback was commanded, on the assumption

’ : that the stored Rewind Command had executed properly, When it was realized that the tape
- footage was not at the scheduled place, playback was stopped at 23:16:14, and three real-
time commands were given to Rewind at 23:17:16, 23:18:19, 23:19:35. Each of these commands
resulted in the same brief rise in Recorder Input Current described above, but as before

no Search Track Signal or Capstan Current was detected.

After the real-time pass the pre~stored ECAM again commanded a Rewind (the fifth
| attempt) at 23:23:23 with idemtical results as before.

At 23:42:57 ECAM commanded a pre-stored Record Operation, in which WBVTR-1 functioned
normally, with Recorder input current of 3.67 amperes, Capstan current of (.28 amperes and
- Headwheel current of 0.49 to 0.31 amperes.

; - The footage used in the on-pass playback was from 1331 to 1534 ft. The five attempted
A rewinds did not move the tape. The footage used in the final record was from 1534 to 160Z.5
3 ft, The tape has not been moved since. :

Table la lists the real-time commands transmitted to the spacecraft during the pass.
The ECAM stored commands are shown in Table lb.

Nist: P.L. Smith H. Boys G. Ehrgott PAGE NO. { AETENTION HEQUIREMENTS
J. Hayes L., Gonzales ¥. Putzrath-RCA COPIES FOR MASTERS FOR
C. Powell Qs 420 ¥, Lee-RCA [T twe. [ 3 wes.
R. Stauffer D. Haykin-7?3672 R. Moore-RCA (]2 vom. [[]_8 mas:
D, Schwartz R. Davidson~312 D. Wise oF—— [_l o wos. r'l 12 uos,
B. Phucas J. Lesko-725 K. Rizk (&) [ ~os {71 wos.
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TABLE 1b
ECAM STORED COMMANDS FOR WBR-1 - ¢
- &
LANDSAT-2  ORBIT 1021

[¢11] DESCRIPTION
607 WBR-1 ON -

505 STBY
465 R/W T
505 . STBY a
651 m “. s
£
cMp : DESCRIPTION .
607 WBV-1 ON B

505 STBY
465 R/W -
505 STBY i
651 OFF 0
607 WBR-1 ON .

505 STBY .

426 RECORD .

505 STBY
651 OFF .
LS-2 T

"
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Figures 1 and 2 are the Brush Chart recording of WBVIR-1 telemetry values thru the
periods of WBR activity in orbit 1021. The average values shown on these charts are given
in Table 2, These values are normal, Temperatures are about record lows for orbital data,
but not out of limits. Since launch, the temperature of the transport unit has varied
from the low of Orbit 1021 (16.79) to a high of 20.74°%, The average is about 18.3°, The
Electronic Unit has varied from the low of Orbit 1021 (13.1°) to a high of 259, Average is
about 14.6%, Brush charts of the preceding thirty orbits show identical values; the single
difference being the sudden rewind faflure. ,

An item of interest is the 2-second rise in Recorder Input Curremt at each Rewind
Commanda, as described in the opening of the Discussion. This rise may also be seen in
Figure 1 for each time the Rewind command is given. This is very gimilar in appearance and
magnitude to that seen in LANDSAT-]1 when Record was commanded in the Lap Section without
being preceded by the Lap Command. In orbit 8646 a Lap operation was planned, The sequence
of Commands, however, neglected to pracede each tape motion (Record Command) with the Lap
command, Of the 9 Lap activities planned, only 4 were preceded with the LAP command. See
Tahle 3 and Figure 3., These resulted in a current increase of 1.45 amperes. The Record
Commands without the Lap preceding them resulted in a curreni increase of only 0.54 amperes.
This value may be compared with the 0,43 amperes which was the average increase of the S
rewind attempts in Orbit 10Z1 in LANDSAT-2.

Unttl Orbit 1021, WBVIR-1 had functioned normally in all respects.

Tape usage by footage is shown in Figure 4,

WBR-1 has operated since launch for a total of 64.35 hours. The head~to-tape contact
time in orbit has been 52.8 hours. Combined with pre-launch head-to-tape contact time of

522 hours, the total head-to-tape contact time has been 574.8 hours, compared to its
expecced life of 1000 hours. 1In orbit, the number of ON-OFF cycles was 860.

TR

K.S. Rizk I
Systems Engineer
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TABIE 2 23
TELEMETRY VALUZS OF BRUSH CHARTS S
FIGURES 1 AND 2
FIGURE 1
VALUE 1
_ FUNCTION DESCRIPTION UNIT 5/B R/W REC B/B 3
: 11031 Rec, Input Curremt Amp 1.78 2,30 3,65 3.79
13030 headwheel Curremt Amp 0.45 0.44 0.50 0.49 -
: 13028 Capstan Current Amp 0.0 0.014 0.28 0.28 %
i 13029 Playback Voltage VPP 0.0 0.0 0.0 0.34 <
: ! 13034 +5.6 Volts vDC 5.73 5.73 5.45 5.25
_FIGURE 2 ']
PNCTION DESCRIPTION UNTT /B R/V REC B/B T
! ‘032 Limiter Voltage VPP 0.0 0.0 0.0 1.50 1
| \_.033 Serve Volts % 0.0 0.0 0.0 50.28 Lo
13026 Capatan Motor Speed % 0.0 - 90.9 90.9 R
-; 13027 Headwheel Mot. Speed % 95.7 96.6 95.6 95.6
13023 Transport Unit Temp. DGC 16.7 16.7 16.7 16.7 1
g 13024 Electric Unit Temp. DGC 13.1 13.1 13.1 13,1
3 13022 Tranaport Unit Press. PS1 16.9 16.9 16.9 16.9 T
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TIME
18:32:24

18:33:2/

18:35:08
18:35:11

18:35:21
124

18:35:35
+38

18:36: 14
:51
: 57

18:37:10
t13

18:37:36
144
147

18:38:11
: 14

18:38:24
127

18:38:45
18:39:24

Lot T}
TABLE 3
COMMAND HISTORY
LANDSAT-1 ORBIT 8646
cvMp DESCRIPTION
507 IAP 1
426 WBR REC 1
505 STBY
426 WBR REC 1
505 STBY
426 WBR REC 1
503 STBY
426 WBR REC 1
05 STBY
507 LAP 1
426 WBR REC 1
505 STBY
426 WBR REC 1
505 STBY
507 LAP 1
426 WBR REC 1
505 3TBY
426 WBR REC 1
505 STBY
426 WBR REC 1
505 STRY
507 LAP 1
632 WBR OFF

C-11
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FIGURE 4
TAPE USAGE BY FOOTAGE
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E APPENDIX D

i RBV FLIGHT IMAGERY
. | . Representative imagery from the RBV is shown in the following figures, Spectral bands are given in Table
3 E D-1,
E 1 Table D-1, RBV Imagery
R ,
ll {' Figure Band (;r;‘;i;zg:)
: D-1 1 0.475 ~ 0, 575 Blue Green
i D-2 2 0,584 - 0,680 Yellow-Red
x é D-3 3 0,698 - 0,830 Red-IR

All photographs show the same ground s.ene, 185 x 185 square kilometers in area, The scene covers a

segment of the California Coast from Oxnard (right center) to Santa Maria (upper left, obscured by clouds),

The suburbs of Bakersfield are visible in the upper right, with the San Rafael Mountains extending from

Santa Maria to south of Bakersfield. The Santa Maria River can be seen coursing through the San Rafaels

! ) near the top center of the picture, Snow cover is seen over a considerable area of the mountains, Various

: 5 familiar landmarks such as Vanderberg AFB, Cachuma Reservoir, and the city of Sunta Barbara are located

Tk in Figure D-2, The Santa Barbara Islands, while partially obscured by clouds, are easily visible and identi-
fiable, Primaxy traffic arteries are generally visible, and many secondary roads cun be seen,

J—

i The difference in response of the three spectral bands can be observed by comparison of cloud and haze areac,
o and by differences in the relative contrast and grey levels of topographical features,

ey
——
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