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FOREWORD

Thig report describes the performance of the eighth
HEXAGON Program Satellite Vehicle (8V-8), The vehicle was
launched 10 April 1974, and after a 105 day primary '
mission and a 4 day Solo mission, was deboosted on Rev
& 1768 on 28 July 19Th.

This report does not explicitly cover the Solo
mission; however, results from S50lo are used as appropriate
when they contribute substantislly to the understanding

of primary mission events.
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SECTION T
SUMMARY

1.1 INTRODUCTION

The eighth HEXAGON Satellite Vehicle (8V-8) was placed in a nominal
85.5 X 165 nm orbit by the Titan IIID Booster on 10 April 197h. Ascent
events were nominal and proper shtebilization of the 3V allowed the
initiation of deployment of the Bolar Arrays at the first station contact,
INDT. The 873-7 Bubsatellite (+Y) was properly ejected on Rev 3. The §8U
{-¥) Subsatellite was properly elected on Rev 13. The Penoramic Camera
operated throughout the misgsion and its RVs were recovered on Ré;s 208,
681, 1118 and 1701 which ocecurred on Mission Days 15, 43, 70 and 106.
RV 1 was recovered from the wabter when the hook failed to engasge a load
loop, but the other three RVe were caught in the air. ALl of the film was
transported into the BVs including 2600 feet of 80-255 color and 3000 feet
of FE-3016& infrared color film in RV 4, Operations were normal until Rev
1263 when a failure of the take-up integrator servo to reset required
elimination of nested operations fo& the remsinder of the mission. All
the mapping cemers operabions were normal and 100 percent of the film was
transported to RV 5 which was aerially recoverad on Rev 973. Solo Tests

were run and the S5V was deorbited on Rev 1768 {(during Mission Day 110).

¥
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SECTION IT
MISSION OVERVIEW

2.1  PREFLIGHT PLANNING
Misgion 1208 was the second of the HEXAGON Bloek IT vehicles and
panoremic camera systems. WLth the leak free performance of the soft seat
RCS wvalves proven on 1207, all the RCE Tanks were filled on 1208 and both
the Primary and Backup Thrusters were initially supplied from RCS Tanks
permitting a cleser wateh on RCE fuel usage. The OA Tank was loaded with
2205 pounds of fuel., The Quantic Horizon Senscor Experiment was carried on
this misgsion and was conducted throughout the mission including Solo. In
fp% addition, sixteen accelercmeters and an EM/FM Telemeter package were
}

utilized on ascent to ascertain dynamic characteristics of the S5V.

2.2  PREFLIGHT CONSTRAINTS
The Mission 1208 orbit was desigred to:
A. Meintain soler sngle (Beta) within -8° to +30° for the planned
93 days.
B. Have orbit adjusts to oceur on a three-day cycle with every
third OA to be a popitive and negative burn for close control

of argument of perigee.

2.2.1 Panoramic Camera Hystem Constraints

The following weré the consbralats impeosed on the panoramic camerss:
A. Rewind velocity limited to § inches/second.

B. No 30° scans at *45° gcan centers.

TOP-SECRET—/H-
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2.3 LAUNCH BASE
The 3V was delivered to the launch pad and mated to the BV on 12 March
197k. The vehicle was launched on 10 April 1974 at 12:20:00.7 PST at the

opening of the launch window.

During launch pad testing, a leak was determined between the High
Pressure Isolation Valve (HPIV) and the regulator on the "A" side of the
Sensor Subsysten Prneumatics Module. Bince the leak was small 1t was
decided to launch "as is" without any repair. To sssure that leakage
remained low, 1t was planned to close the A-gide HPIV for the durastion of

the mission immediately after uncage and optical bar stowing.

2.4 ASCENT
The BV successfully injected the SV into an 85.55 X 164.72 nm orbit.

The achieved orbit was close to nominael with the deviations shown as follows:

Apogee Altitude (nm) +2. 315
FPerigee Altitude (mm) +0.100
Period {second) +1..96
Becentriclity +0, 00020k
Argument of Perigee (degrees) -2.235
Inelinabion {degree) +0,010

2.5 OBBIT AND RECOVERY

2.5.1 1208-1 (Fourteen Days Duration)
Solar Array deployment was executed over INDI on Rev 1 with normal

deployment snd evection. At KODI Rev 1 the Solar Arrasys were repositioned
from +18° to 0%, The 8§-73-T Subsatellite was ejected on Rev 3 and the 58U

Subsgatellite was ejected on Rev 13. The DES Antenna was depioyed.on Rev 12.

FOR-SEERET—/H-
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Operational photugraphy began on Rev 5 following successiul completion
of congtant velocity and health checks. The A side High Pressure Isolation
Valve of the 88 pneumstics wodule was closed just after SV/BV geparation as
planned to minimize ges loss from the leak detected prior to launch.

Normal operation was exhibited throughout this segment. No gas legkage was
detected, the consumpbion rate beilng the nopinsl 0.083 pounds per minuie.
Approximately 28,000 feet of film per camers {including the pre-launch
footage ou the take-up) were exposed and stowed in RV 1.

Post Flight Analyeis (FFA) of the recovered film showed the overall
guallty of the acquired vhotography to range from very good to poor with
the majority rated as falr. The very good imagery was obtained only on the
alt looking camera with clear weather. Foous and On-Orbit Adjust Assembly
{COAA) mdiustments were established for the forward and aft looking cameras

respectively.

2.5.8 1208-2 {Twenty-Eicht Days Duration)

Hormal operational photography continued throughout this segment. FPFA
determined Tocus and 00AA adjustments were implemented on Revs 281 and 291
respectively. The HPIV-A was opened duvring Reve W80 through k66 totobtain
more data on the pneumatics leak. FEvaluation indleated & very small, low
pressure leak which could be tolerated; therefore, the pneumatics module
was vestored to normal configuration on Rev 563 by opening HPIV-A.
Approximately 28,800 feet of forward lookirg camers Tilm and 27,700 Test of
aft~looking camera film were exposed and stowsd in RV-2.

FFA showed overall guality of acquired photography to range from very
good to poor but with the majority rated as fair to good, Aft-looking
capera performance was still subjectlvely better than that of the forward-
locking. The improved imsgery was abiributed both to the adjustments and
batter atwmospheric conditions. Forward looking camera O0AA adjustments
and snow bias exposure eriteria changes were esgtablished to further

improve image quality.

P SHERET
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2.5.3  1208-3 (Twenty-Seven Days Duration)

This segment began with normal operational vhotography. FFA determined
forward-looking camera OCOAA adjustment and exposure criteria changes were
implemented on Rev T52. An emergency shutdown (ESD) occurred on Rev 980 with
with a fallure of the Torward-looking camera verification interlock signal.
Subsequent analysis showed the cause to be a missing builder roller down
verification signal. Forward-locking camera verificstion interlock disable
(VIA-DIS) was commanded and operations resumed on Rev 996. No further

problems occurred during the remainder of this segment,

Approximately 25,200 fest of forwvard-looking camera Tilm and 24,300 feet

of aft-looking camera film were exposed and stowed in RV 3.

PFA showed oversll quality of the acquired photography/to renge from
very good to poor. The poor guality was attributed generally to poor
atmospheric conditions, very high sun angles, specular reflections and
shadowless imagery, The aft-looking camera continued to be superior fo

f‘ﬁ the forward-looking with most of the very good imsgery beling on the aft-

locking camera.

2.5.4  1208-% (Thirty-5ix Dave Duration)
Normal vhotographic operation was ¢obtained throughout this segment

except Tor a malfurction of the aft-locking cemera take-up on Rev 1268,
Analysis showed the cause o be a failure of the tske-up ilntegrator servo
to reset ab TU brake-off. Operstions were resumed on Rev 1300 but
compensations for the fallure required elimination of nesbted operations for
the remainder of the mission.

Porward and aft-looking camers film depletion oceurred on Bev 1694
and Rev 1700 respectively.

Approximately 26,800 feet of forwar&ﬁlookiﬁg camera film and
approximately 26,600 feet of aft-looking camera film including 2,588 feet
of §0-255 (color) and 3035 feet of FE-39L6 {(infrared color) Film, were

exposed and stowed in BV L.
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PFA showed results similar to these of Segment 3 with the majority of
imagery rated fair to good. The overall image qualilty of the color and

infrared color photograghy was rated good.

2.6  ANOHMALY SUMMARY
Significant anomalies are listed chronologically in Table 2-1. The
list includes a brief descripbion of the anomaly and its effect on the

mission. A more detailed discussion can be obtained in the reference

paragraphs.

o
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TABLE 2-1

SUMMARY OF ANOMALIES

Day Deseription Tmpact Referenc?
Paragraph
. HPIV-A closed after SV/BV sepavation. Opensd | 2.3, £.5.1

’ S i ¢ ?

1 Prelaunch S5 Fpeumatics Leek on Day 15 efter leak found tolershle. and 4,1.5

1 ARPA-101 paylcocad failed to No effect on HEXAGON mission., Subsatellite b2
eject from the 873-7 Subsat. misgion aborted. *

15 AEYlai recovery hook failed BV 1 recovered from water. 5.1
o engage load loop.
Loose wire in Burndy Terminal — s . ]

3 Block on RV 2. No wission impact. Diecovered in PFA. 5.3

. ESD caused b? ?ax;?re of Diszbled interlock on Dey 62, Normal 2.5.2 and

61 A-Camera verification . i i
tnterliock eignal operations regumed. N

&l PCM Remote Unit 44 Swibcned to RU 4B. Review indicates no ~
PP - 3.7.2.1
fatled. generie problem

&7 Thrusters 1 and 8 seriously Degradatlion as expected. Bwitched to 3.3.3
degraded. RCE-2, ter

79 TU Integrator servo falled Operations resumed on Day &3 with nesbed 2.5.4 and
to reset at TU breke-ofl, operations eliminated for rest of mission. b,1.1

89 8618 2 showed loss in signel Mo effect on mission. Each Bloek IT Cublc 3.7.1
gtrength. Transmitter 1o be reviewed. c

Transfer vontrol to ACS 2. Attributed to

92 Woise on TRA rvoll gyre oubpub. | random failure in FEBs. 3.2.6

o8 Intermittent transients on No mission impact. Attributed Lo random 3.2.7

i PACS HSA, electronics fallure, cer
. . s Mo mission impaet. Corrective action began 5

4 Wb n B i . .

106 RV 4 Main Battery vented after SV-7 anomaly. 5.3

e £
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SECTION IIT
SATELLITE BASTC ASSEMBLY SUBSYSTEMS

3.1 INTRODUCTTION
The following paragraphs summarize the performance of the Batellite

Basic Assembly (SBA) subsystems as verified from Tlight daba.

3.2 ATTITUDE CONTROL SYSTEM (ACS)
The ACS performed within specification; however, the PACS IRA Roll
Channel and Horigzon Scnsor outpubs were sporadically sbnormal near the end

of the Flight. These abnormslities are discussed in Paragraphs 3.2.6 and 322.?.

3.2.1 BV/SV Separation

BV/SV separation was complted at approximately 549.5 seconds vehicle

time {(vehicle time started 67.68 seconds prior to 1iftoff), Master Clear
Off, which enables the pitch, roll and yaw integrators to accumulate angle,
was at 512.8 seconds and SECO, which terminates BV attitude control, occurred
at 537.5 seconds vehicle time., The S5V attitude changes from SECC to BV/SV
geparation and the atiltude and rates as measured at BV/SV separation are
shown in Table 3-1. This table also presents the times in which the BV
attitudes and rates came back within the specified limits following BV/SV

separation (capbure).

12
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TABLE 3-1
BOOSTER VEHICLE/SATELLITE VEHICLE (BV/SV) SEPARATION
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RATE AND ATLITULE AT BV/SV OBPARATICN CAFTURE
RATE ATTITUDE (DEGREES ) -
Aves {deg/sec) H/E at Sep {BECO to Sep) ATTITULE RATE
* Aetual (5) |Spec | Actual (2) | Specified | Actual ()
Spec | Aetual | Spsc | Actual | Bpec w/a/ {1) {Time in (33 {Time in
Integrator | (deg) See ) {deg/sec) Sec )

¥13.0

Piteh | #0.752 | ~0.128 to 2.80 123.5 10.25/-0,762 0.70 (6) +0, 01k {6)
-2, 7

Roll 0,786 | -0.181 | £10.6 | 3.84 |#£3.5 |1.20/0.85 |£0.70 (&) +0. 021 (6)
+11. 1 .5

Yaw $0.752 | +0.134 | to - t e /1,83 | 20,6k (8) +0, 014 (6)
-11.h -3.5

(1)
(2)
(3)
()
(5)
(€)

Attitude in degrees to be aschieved in 1500 seconds.

Avtusl time required to mchieve spscified attitude (switeh to fine mode plus sebtling time).
Rate in aegrees/secmnd te be schieved in 1500 seconds.

Actuel ftime required to achleve specified rate.

Relative to the local horizontal.

Wormal performance indicating the pointing requirements are satlisfied was observed at g
nominal settling time of 580 seconds after the commanded switch to fine mode {(A57 seconds
after separation). The total 1177 scconde is well within the spec of 1500 seconds and no
clogser shtudy was performed.

£82/€1509 81/90/S20T eses|ey 104 paroiddy
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3.8.2 Subsatellite/SV Separation

The Subsat@llite/sv separation events of Rev 13 were as follows:

Bvent Vehicle Time
Btart Neg Yaw Maneuver TOOR6.2 sec
Stop Yaw TO063.0 sec
Separation T0122.8 sec
Stert Pos Yaw Maneuver TOLA0. O sec
Stop Yaw TOLEG.8 set

The ACS parameters just prior to the instant of separation {(70122.8

seconds vehicle time) are presented in Table 3-2.

TABLE 3.2
BATE AWD ATTITUDE PARAMETERS AT SUBSATELLITE SEPARATION

m PARAMETER SPECIFIED ACTUAL
Pitch H/S +1.0 deg +0,22 deg
Roll #/8 1.0 deg ~0.68 deg
Roll Integrator — ~0.24 deg
Yaw Tniegrator - ~0.16 deg
Piteh Integrator ——— +0.2h deg
Yaw Attitude (-18.9 deg desired)
Piteh Gyro Bate (1) +0.1 deg/sec -0.07 deg/sec
Roll Gyro Rats 0.1 deg/sec +0.03 deg/sec
Yaw Cyro Rate +0,1 deg/sec 0

Maximum retes following separations:

Piten Gyro Hate (1) -0.07 dep/sec
Roll Gyro BRate +0.21 deg,/sec
Yaw Cyro Rate +0.08 deg/sec

(1} Geocentric Program Rate iz connected.

;Lu‘
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3.2.4  Mapping Camera Module (MOM) Operations

3.2.8.1  MOM Calibration Maneuvers

The calibration maneuvers on Rev 965 consisted of a negative pltch
maneuver of 160.1 degrees, Followed by four inertial periods, one for each
calibration. The durations of the inertial periods were 160, 100, 120, and
110 seeonds Tor Calibrations 1, 2, 3 and b4 respectively. The desired pitch
attitudes at the beginning of each calibration were -160, -1L49, -147 and
~134 degrees for Calivrations 1, 2, 3 and 4 respechtively.

A posgitive piltch maneuver was performed after the calibrations to
return to nose forward herizontal flight. Upon return to fine mode, the
horizon sensoy was reading +0.18 degree, indicating sucecessful éxecution of
the calibration seguence. Table 3-4 presents the Ffour calibrations. The
settling time for Calibration 1 is the time from initiation of the piteh
down mansuver to the start of Frame 1. The settling $ime for Calibrations
2, 3 and 4 is the time from the removal of geocentric rate to the start of

Frame 1 in each calibration.

3.2.4.2  MCM Recovery

The ST-RV {RV-5) recovery is performed with the SV yawed 180 degrees
and pitched down, with the release taking place along the 8V X-Axis. The
vehicle vate and abtlitude parameters at EV-5 separation (Vehicle Time

15TL67.2 on Rev 973) are listed in Table 3-5.

3.2.5 Recovery
The piteh down maneuvers preceding RV-1 through RV-4 separations were

all within speecification and are summarized in Table 3-f. The RV separation
performance summary is shown in Table 5-7. It appears that the RV-4
separation lmpulse wmay heve been in excess of the 166 lb-sec speeification

1imit,

; - ‘
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TABLE 3-4
MAXIMUM VEHICLE RATES DURING MCM CALIBRATION

Duration Vehicle Time at Bettling MAX%&E%BXigiggE(%%E?iF??RING

Calibration 8T+ to 8T Frame 1 Time Sk i
(sec) {sec) (sec) Pitch Koll Yaw
1 140 117121, 902 395, 2 +0, 005 *0, 008 -0, 001
2 8o 117580450 16,65 -+, 004 0,011 -0, 001
3 100 117980.450 16.65 +0, 006 -0, 012 ~0.001

320 (1) y ] N

L (80 ussble) 118400, k50 16,65 £0. 006 0,012 0. 001

s Not to Exceed . 600 N ) . N
Specified 300 Allowed 0, 0Lk £0, 021 £0. 014

(1} Long duration to use up film.

TABLE 3-5
RATE AND ATTITUDE PARAMETERS AT RV-5 SEPARATION

Axes Attitude Source Rate
B {degrees ) (degrees/second)
Pitch -61.4 POWN +0.067 (includes Ceocentric Program Rate)
Roll -0.12 H/s 0
Yaw +C, 10 Integrator O

h=62ET60-2/MEC0ATE
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TARLE 3-6
FITCH TOWN PERFPORMANCE PRECEDING RECOVERY VEEICLE SEPARATION
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) MANFUVERING TIME .
7 n by oy’ T ¥
PITCH DOWN ANGLE 20 < 0.1 DEG/SEC PITCH DOWH COAST RATE
Command Coast Rate Coast Rate
o v ” 9 e x
Riffev | Jeelved | el | Ty | nst Rate Expected | Actual - POR
e ) - (des/sec) (deg/sec) {deg/see)
1/228 -33,h -32.7 150 73 -0, 705 -0.75 *0.05 -0.73
2/681 -37.8 -35.8 150 80 -0. 705 -0.75 *0.05 -0.73
3/1118 -37.5 -35.7 150 76 -0.705 -0.75 *0.05 -0.73
L/iron -38,7 ~36.5 150 7 -0, 705 -0,T5 0,05 -0.78
TABLE 3-7
SUMMARY OF RYV/SY SEPARATION FPERFORMANCE
‘5t Piteh Up . e
Pegk Max, Pitch | Induced gz;:l” Following P teh gxil L{;i . HOLL ANGLE
) Piteh Integrator | Inpulse . RV Sep to e Fusver Meas
RV/Rev ) Prior to - Inectia Moment
Rate Angle By RV e Removal of (s1lu _fif'?) hem 8pec H/S
(deg/sec) | (degrees) | (1v-sec) S Manvr Cmd g {deg) | (deg)
(deg) (deg) ()
1/228 1.1k L1 107 -32.7 98.0 16446 27.13 | #¥1.0 | -0.10
2/681 1.36 Tl 139 -35, 8 98,2 1234873 20,01 1.0 | -0,08
3/1118 1Ll b7 13k -35.7 99.1 oLE13 1.7.68 +1.0 | ~0.06
4/1701 1.40 5.1 172 ~36.5 100.0 83840 11,92 1.0 -0, 08

£8CLETS0D
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3.2.6  IBA 1021 Anowaly
The ACS performed normally until substantial noise on the roll gyro
output of the PACS IRA 1021 was observed op Rev 1487. The noise increased

on subsequent revs; therefore, the decision was made to transfer control to
RACS and this was done on Rev 1501. Just prior to the transfer, the noise
disappeared and did not reoccur during the remainder of the flight.

Examples of the noise are shown in Figures 3-la and 3-1b and a normal
analogue rate record in Flgure 3-le. Figure 3-1b ghows the transition from
the normal rate of 0.001 to 0.002 degvees/secmnd to a nolsy output of
approximately 0,015 dﬁgwees/secon& peak to peak., Figure 3-laz shows
oceasional large nolse spikes 1in addition to nolse which iz similar to that
in Figure 3-1b; the mexpimum spike observed was 0.1 degree/secomd peak to
peak., Bome of the large spikes resulted in error signals which activated
a thrust valve a8 can be seen in Figure 3-la.

A faillure mode analysis of IRA 1021 concluded the most probable cause
of the nolse to be a random feilure in the demodulator amplifier or g gailn
change amplifier FEB (Punctional Electronic Blocks). Problems have been
encountered in the past with lesky FETs (Field Effect Transistors), with
intermittent FEB pin connections snd cracked slgnel traces on FEBs,

FEBs in the dewodulstor and gain change smplifiers have been replsced

with discrete pilece parits on IRA 1026 and subsequent units.

2.7 DA LO0T Anomaiy .
On Rev 1586 transients were noted on PACS HBA 1007. Intermittent

transients were observed on subsegquent revs. The vehicle attitude was not
affected since control had been transferred to RACS.

Sawmples of the transients are shown in Figure 3-2. The transient
magnitudes vary but exhibit a 9 second exponentisl decay after the transient

peslk. Other data indicates transients ag large as -1.8 degrees (coarse mode

19
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TM) in pitch and -0.85 degrees in roll. Since the piteh HSA signal is fed
directly inmto the pitch rate channel, the transients are alsoc geen on the
piteh analogue rate output. These transients are large snough to have Fired
the thrusters 1f PACS had been the controlling system.

A Fallure mode snslysis indicated the most probable cause of the transients
is elther a random failure in the comparator module of the right radiance
channel of the HSA Electronics Box or a random failure in the right head

electronics which results in & negative spike into the Mixer Box.

22
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3.3  REBACTION CONTROL SYSTEM (RCS)

3.3.1 Flight Summary

V-8 was the second vehicle with s complete set of soft seat valves
for the thrusters. Propellant was drawn from RCS Tanks 1 and 2 until
Rev 938 when the supply was switched to the DAS Tank. Control was maintained
by the Primery RCS through Rev 1082 when the control function was switched
to the Stendby System (RCS-2) because the thrust on BEAs 1 and 8 had
seriously deteriorated. The flight was continued with the Standby Thrusters
drawing propellant from RCS Tanks 3 and & until Rev 1742 when the supply
was switched to the 0AS Tank,

REA and RIM temperatures gave no indication of leakage throughout the
flight.

B3 2 Propellant Congsumption

Over the first 938 revs the RCS propellant consumption averaged 3.0
pounds/day on the Primery RCS. The Standby System averaged 4.0 pounds/day

over 655 reve that incliuded the SS8P maneuvers snd Solo dctivities.

3.53.3 Thruster Performance
RCB=-1 thrust levels were determined using individual BEA chamber

pressures. Flgure 3-3 is a history of the pormalized thrust. The deshed
lires are the %8 percent run to run tolersnce allowed. As can be seen
EEAs 1 and & were sericusly degraded while REA 7 was just starting to

degrade at Rev 1083,

Table 3-8 shows the thrust velues Tor RCS-2 calculated from gyro rates
along with the thrust gttained during the qualification tests at fuel supply
pressures covregponding to the Peed pressures gvallable on the pertinent
revg., The total thrust for the pair of thrusters firing was approximately
twice the gualification level. The fact that the thrust valuss for REAs
2 and T are consisbtently low and REAs 3 and 6 sre consistently Bigh eould
indicate a small error in the cg locatlion or ap error in the determinstion

of the roll gyro rate rather than the differernce in thrust shown.

23
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TARLE 3-8
RCS-2 THRUST LEVELS COMPUTED FROM GYRO RATES

L

.
-
THRUST IN POUNDS -
) GQualification
Rev HEA NUMBER Level gq
I 1 Py 3 b 5 & 7 8 (1) e
1059 5,29 4,35 5.99 k.99 .36 5.31 5,46 L. 98 5,28 ”F':’E?I
T 1118 k.72 .80 5.7h | 4.38 5.03 T
~ i
1218 .97 %.58 5,2k L,03 by 5,71 3.99 L7 kb
-+ 1408 3.99 3,18 3.20 3,57 k.00 =
1633 3,41 3.54 3.65 3,90 3.61 o
=
[
&
=
o
S
pe]
k—d
[‘3
- i
(1) Qualification level is the Zhrust that was obtained during the gunalification teste at the fuel =

supply pressgure available on the rev listed.
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O The estimated total pulse count for RCS-1 through Rev 1083 is shown
below:

REA TOTAL COUNT AVERAGE COUNT/DAY
1 22500 338

2 8000 120

3 82000 1240

L 5000 3k

5 000 Ty

6 6600 79

T 117000 1750

8 5000 3k

The technigque used to estimate the total pulse count is restricted
by the sample rate sattainahle. Past flight tests have shown that on the
high duty cyele engines the total count may be accurate within ﬁg(}%.

The total pulse count on the low duty cyele engines is only accuratbe

enough to establish them as low duty cycle.
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3.4 ORBIT ADJUST SYSTRM {0AS)

3.4.1 Orbit Control

The Qrbit Adjust System was utilized a total of L6 times during the
migsion. The orbilt adjust firings were all normal and engine performance
was well within specifications. The catalyst bed resistance factor history
was similar te that of other flight engines, exhibiting an inltial increase
followed by a pericd of decline. As can be seeg‘in Table 3-9, OAs occurred

every three days with an adjustment of perigee location every nine days.

3.4.2  Deboost

The deboost was successfully accomplished with one 231 second firing,
followed by a firing to obtain propellant depletion. The depletion wasg
chserved to occur at approximately 185 seconds into the burn, close to
the predicted time. Engine performance was normal during the deboost and

depletion operations.

a7
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TABLE 3-9

QRBIT ADJUST SYSTEM PERFORMANCE

) 0{1 Revolution Tmpulse Plamed Achieved AV
Firing Number Delivered AV AV Error
Number (1b-sec) (£t/sec) (£t/sec) {percent)

1 L6 13439 19.36 19.79 +2.18
2 gl 3040k b5, 03 b9y -0, 08
3 96 15576 ~23. 00 -23.16 #0070
h 1h3 1ho66 22,32 28,33 +0., Ol
5 192 16320 2 hs ol Lk ~0, Ol
6 240 26036 42,20 Lo, 21 +0,03
7 2ha 11758 ~-18.99 ~19.14 +0.80
8 289 13283 21.76 21.66 -0, k2
9 337 16234 26,62 26,60 ~0.0%
'fnﬁ 10 386 25785 ke, 3k e 47 +0., 30
11 358 11608 ~19.20 ~19.20 -0.03
12 Ik 1hroT 24,32 2k, Ly +0. 34
13 L83 15759 26,91 26,05 -2.h7
1h 532 2ho18 h0.15 ko, 20 +0, 1k
15 53k 10731 1795 ~18.01 +0.36
16 580 13188 22.15 22.2% +0,38
17 629 17222 28.84 29.15 +1.05
18 683 11571 21.81 21.39 +0.89
19 726 27TTh 5L.b1 51.63 +0. 43
20 725 12771 -23.89 -23.87 ~0,11
21 TTh 1172 21,87 21.98 +0. 52
22 823 13136 2l 5k oh, 72 0. Th
23 871 15666 29,57 29.60 +0.2h
ah 920 25151 L,73 L7.80 +0,15
25 gep 12648 -2 1T -2k, 16 -G Ol
28
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6??

TABLE 3-9 (Continued)

Fi(){;ing E@gﬁgiion D:«ilﬁ.yiii: d Pliﬁge@ e hiegﬁd Eﬁrzr
Number {1b-sec) (£t /sec) (£t/sec) (percent)
26 975 13033 25.43 25.60 +0.67
27 1017 14719 28,87 29,03 +1.,68
26 1065 11320 8220 22.43 +1..05
29 1180 20057 k3. 79 L3, B6 +0,17
30 1162 21596 L7, 65 L7.69 +0.09
31 1164 1hénk ~33.15 -32,89 -0.78
32 1211 11396 25.60 25.42 0,70
33 1260 14556 32,72 32.63 -0, 08
34 1282 1768 .03 2.97 -1, 48
35 1313 12052 26.67 27u15 +1,82
36 1357 10751 ok, 28 ol 32 +0.16
37 1406 28112 Gh, ok 63.98 ~0. 40
€F§ 38 1408 8177 ~-19.49 ~18.71 L -3.96
39 1502 18312 41.90 Lok +0. 58
Lo 1551 11987 27.78 27.72 -0, 28
L1 1600 12528 28.80 29,10 +1.06
ha 1616 3OT72 7.18 715 -0, 32
I3 1649 5115 12.02 1.6k ~0.T0
Lk 170k 32172 83,00 85.13 +£2,57
Ly 1768 RLO00* -87.30 R —
L6 17 2HO00% - — —

*hpproximate velues.
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3.5  LIFEBOAT IT SYSTEM

On V-8 the Type 29 Batteries were carried in Bays 3 and 4 and,
therefore, had less influence on the Lifeboat Magnetometers in Bay 9.
The eguivalent attitude errors of the Q, P and R magnetometers were less
than 0.5 degrees, The three rate gyros were within 0.05 éeg/sec of the
rates monitored on the ACS gyros. On Rev 14Th 2 ecalibration test was
conducted prior to a Solo test vherein Lifeboat II would control the
vehicle. The calibration showed the small indueed‘magnetic distortion

effects fall within the error allocabtion for such errors.

No anomalies were nobed. Lifeboat Magnetometer prediction checks are

ghowrd in Table 3-10.

3.6 ELECTRICAL DISTRIBUTION AND POWER (EDAP)
3.6.1  Solar Arrays

Solar arrays were extended on Rev 1. Power output from esch leg
exceeded the speeification value. Degradation from normal orbit environments
was 2.8% (average of Tour legs) after 107 days (170l revs) in orbit.

3.6.2 Main Bus Voltege
The Main Bus voltage varied from a low of 26.6 to & high of 31.3 volts.

The allowable range 1s 25.5 to 33.0 volts. Low range voltasge was obbtained
during payload operations with a bus load of 62 amps. High voltage data

was gathered during charge cycles.

3.6.% Powver Capability and Usage

Power usage ranged from 325 to 387 amp hours/day. The 390 amp h@ur/day
capabllity was not excesded during this mission. Ixcess capability was

demonsbrated with K2s ccourring a minimum of once per day.

A11 Type 29 Batteries operated in a desirable enviromment (44°P to

S1°F) and performed normally throughout the mission.

30
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3.6.4  Pyro Battery Performapce
Pyro Battery 1 stabilized at LO°F to 50°F which mimimized self

discharge during the mission. Lift off capacity was 11,27 amp-hours.

After 107 days and additional usage for instrumentation and self discharge,
a residual capacity of 5.8k amp-hours remained. Cell degradation life
gtill svailable was 11 days.

Fyro Battery 2 followed the ssme pattern with the exception of 7T

days cell wearout 1ife remgining.

3.6,5 Lifeboat Battery Performance

The Tifeboat battery operated normally in a &7°F enviromment throughout
the entire misgion. A total of 220 amp-hours remained at the end of 107
mission days from an initial 360 amp-hours at launch. Remaining cell

degradation 1ife was 10 days.

3.7  TRACKING, TELEMETEY AND COMMAND {77 & )

m .70 Tragking

Tracking performance wae satisfactory throughout the flight. Although
there was no affect on the mission, reduced power output from the SGLS 2
Transmilber was reported after a health check on Rev 1426 Hula. Subsequent
analysis revealed that the transmitter power level hed been reduced as
early as Rev Tho Hula. This anomaly is similar to a 25 to 30 4B reduction
in treansmitter power ocubput experienced on 8V-5 B8GLS 2,Transmitter during
Solo. The SV-5 anomaly was attributed to loss of pressurization in a
sealed RF cavity of the transmitter output stages apd resulted in adding
a new second epoxy seal on the rear of the cavity and in additional leak
rate testing of remsining transmitters. Loss of pressurization and resulting
corong in the sealed cavity 1s also the most probable cause of the 8V-8
ancmaly, but this time the fropt seél of the cavity is suspected of being
the source of the leak.

Once the transmitter low power oubpubt was recognized, a series of

tests and health checks were made and are summarized in Table 3-11.
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Pigure 3-4 ig 2 plot of the normelized signal slirength messurements made

at Hula with the 46 foot antenns throughout the mission.

Corrective action on remaining Block IT Cubilc Transmitters will be
to individually evaluste each as to the need Tor additional leak rate
tests, widening of a marginal gap on an HF Amplifier Board, aud resealing

and repressurization of the RF cavity.
3.7.2  Telemetry

LT 201 General Performance

Telemetry system performance was satisfactory until Rev 1203 when
PCM Remote Unit 4A (BRU 44) (Mid Section) failed to come on as programmed
at the start of a Tape Recorder (T/R) record sequente. RU LB was subsequently
programued on for a T/R record sequence between Pogo and Guam on Rev 1024,
Playback revealed satisfactory receipt of normal dats, and isolated the
problem o RU A, Two reves of real time Mid Section data were lost before
the telemetry system was configured %0 use RU &B; however, this did not

f‘ﬁ curtail or postpone any payload operations. A diagnostic test during the
Rev 1037 Kodi pass in waich RU UA and RU 4B were both commanded on allowed
an evaluation of the RU LA power input eircuitry via monitor BHE2, POM
Remote Unit L& On/Off Monitor and revealed that the power input circultry
(fuse and on/off switeh) was operational, but that the RU hA did not reply
to the PCM Master Unit request for data.

A1l later operations utilized Remote Unit 4B with the exception of
Guantic Experiments for which RU YA was programmed on, since the Mid
Section data was not relevant to the Quantic operations. The use of RU 4B
was restricted to support of the primsry mission so as to reduce the rumber
of on/off cyeles and operational time. RU LA failed to respond on any
of the Quantic opsrations when 1t was programmed Ol

ALl other operations of the telemetry system were satisfactory

throughout the mission.
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All BU failures, both Block I and IT, that resulted in no reply or
power supply f&il’ures gnd all sueh RU feilures which have occurred at the
vendors facllity are being reviewed in an effort to isolate the most
probable cause of the failure. As of this date, fallure data has not

revesled evidence of a generic problem.

2.7.2.2  Ascent FM/FM Telenetry
The performance of the ascent FM/FM Telemetry System via the SGLS 1

1.7 MHz FM Subcarrier Link was good except for the Tfailure of one vibration
transducer located on the ¥ Axis at Station 164P2. Data from all other

transducers was reported as being good.

3.7.3 Tnstrumentation

Table 3-12 presents the ingtrumentation anomalies at 1ifb-off.

TARLE 3-12
i TNSTRUMENTATTION ANOMALIES AT LIFT-OFF
Monitor Ttem Condition
Turber
§152 D Low S8H + LS Temp 1 Open, 5,06 TMV
H3T0 Time Word Converter No. 1 Voltage Will read low by
H3TL Pime Word Converter No. 2 Voltage about 80 MV
B511 OAS Tank Temp 1 Single samples
may read in error
POO2 TP Drive 1B Sun Error Randomly reads
Uol} TMV
PI6T CPA+ May Cail limits
P368 CPB+ at C-
‘ »

TOP-SECREF——H-
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3.7.% T & T Equipment On/Off Cyeles and Operating Time

The uvtilization through Rev 1701 of selected T & T equipment is

gumuarized below:
Operating Time

Primary Equipment On/Off Cyele (hours)
8618 1 1952 10544
T/R 1 7572 L27.80
PeM 1 (1) 8180 571.60

(1) Includes both RU 4A and RU 4B time. RU 44 had approximately 5623 on/off
eycles and 327.6? operating hours st the time of failure on Rev 1023.

3.7.5 Command

3.7.5.1 Geperal

The wvehicle SCGLS command equipment was utilized to recelve more than

19 million bits with noe vehicle problem indications.

3.7.5.2 GFE Command System
A. Extended Command System (ECS)
€”3 The ECS resgponded patisgfactorily in all command modes resulting
in the loading of 245,657 SPCs in memory. OFf these 104,216 SPCs

weyre output by both PMUs for decoder processing. The remainder

were erased prior to thelr time label matches. The only rejects

experienced were due to RIS problems.

The accuracy and stability of the ECS Clock, as computed for each

flight segment, are listed in Table 3-13.

‘ TABLE 3-13
ECS CLOCK PERFORMANCE

Segment Accuracy (Ave: Stzbiliﬁy {od)
verage QU perio
1208-1 1.11 parts in 10? 5.60 parts in 1010
1208-2 8.10 parts in 108 2.59 parbs in 169
1208-3 L,78 parts in 108 9.4l parts in 1011
1208 1.97 parts in 108 1.3% parts in 1079
37
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B. Minimal Command System (MCS)
The MCE responded correctly to all commanding. The MCS was commanded
into the Operate Mode on Rev 18.

C. Remote Decoder/Backup Decoder
The Remote Decoder was used for sach of the five recoveries. The
performance of both channels was verified from telemetry to be

proper in esch case.
One command was issued from the Backup Decoder on Rev 18.

Do Command System Usage Summary through Rev 1701

System Totel Uperating Time - Hours
BOS 2502.8
MCS 6.0
Remote Decoder 8.3
Backup Decoder 0.05

There were no command system anomalies during the eptire misgion.

3.8 MASS PROPERTIES
A history of SV mass properties throughout the flight are tabulated in
Table 3-1k.

4.9 PREFLICHT WINDS ALOFT LOADS ANALYSIS
Table 3-15 presents a chronological tabulation of the winds aloft
computer runs for 8V-8. The results are plobted in Pigure 3-3.
! A series of nine pre-flight winds aloft observations were made using
Rawinsonde balloon soundings over a three day span, 8 April to 10 April 197h.
The & April 197k resulbts were within the established eritiecal 100
percent criteria for all monitored parameters and resulted in a go for lsunch
recommendation; hovever a ground eguipment problem developed which caused g

24 hour lsunch delay.
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TABLE 2-1L
8V-8 MASS PROPERTINS

CEWTER OF GRAVITY

MOMEWNT OF INERTIA

FRODUCT OF TNERTIA

Description W?%%}; : = ¢ miea } - - Gt foroe )

X ¥ z I, i, I, - Ten I,
At Lauiich 25582 19724 0093 3.4 Thish 211111 211158 -Bho b2 1
At Injection 22605 1985.5 1.03 3.88 ShEG 181850 161801 ~TT9 ~150 1
Sep frow Stege 2 22876 19833 1.04 3.88 531h 1TGe6T 1T79EEY ~TGL -150 -3k
Arreys Deployed 0° 2RETE 18837 L.0h 3.88 £51k 180329 181593 ~TBE ~150 k8
After Subsat Bject 21892 19898 1.08 k.50 6130 175068 TEH0BE 808 378 e ts)
Prior to Drop 1 2hks 1978.0 1.0k 5.16 &095 102 180036 -865 el 52
After Drop 1 1991k 2001, 8 1.1h h,gy 5889 1heble 1h7E0L T3k -6k ey
Frior to Drep 2 1596k 15843 1.1.8 5.15 5850 1hhook TheEoBY Pt -h85 ~51
Aer Drop 2 T7HEL 2005.7 1.30 PN 5645 123483 12k807 ~T16 ~1564 g
After Drop 5 LEhLY 2005, 8 1.38 5.35 el 108088 109516 ~71hH -606 -53
Prior to Drop 3 - 16188 19996 1.50 5,71 shay 107785 106150 ~ThE 530 b7
After Drop 3 7z 2018.8 1.54 4,57 5294 olE13 S6148 ~658 -1305 38
Prior to Drop b 13763 2001.0 1.65 5,30 5278 goeek 916GR TR <1050 -26h
4&fter Drop b 122h3 2017.1 1.85 3. 7% 5073 84850 85418 ~BE0 ~1631 -255
Prior to Deboost 12082 201k.9 1.87 3. 60 5054 82880 Shlvr6 ~571 ~1558 ~p5l
Ind Deboost 11836 2011.6 1.91 371 5053 81507 83105 ~587 ~1389 ~255
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The ¢ April 1974 results indicated excessive booster TVO fluld usage
for conbtrol and also one instance of exceeding the maximum Alpha Q Bar
constraint. The data indlcated an increasing winds aloft trend, consequently
the launch was delayed 24 hours.

The 10 April 197k data initially (T-12.3 and T-6 hours) violated the booster
specified TVC fluld uszge; however, the succeeding data analysis indicated
a decreasing winds aloft trend vwhich became smcceptdble, ie, less than the
106 pervcent allowable, at T-b and agein at T-2.6. Consequently, a go
for launch recommendation was issued.

Ap R-1T7 day preliminary loads data comparison analysis was sccomplished
on 8 March 1974, Martin Meriette Corporation (MMC) verified the SBAC
results as being mccepitable by letber (MMC Th-¥-30429) dated 11 March 1974,

3,10  SOLAR ARRAY (84)
Deployment and evection of the left (~¥) 84 is shown in Figure 3-8 and
for the right (+¥) 8A in Figure 3-7. The arrays were deployed at the first
€ﬂ§ station pass, INDT, and were pepositioned from +18° to 07 at KOOI on Hev 1
for maximun oubpub at the initial flight beta angle of -2.6%. The arrays
were repositioned on Rev T13 to +10.7° on the right and +12.5° on the left
vhen the bets angle reached +7.6%. On Rev 1134, the arrays were repositioned

0 %1af when the beta angle resched +15.2°.

3.11 THERMAL CONTROL
%.11.1  Mid and Forwverd Sections Tneluding MCOM

The Flight temperatures of the Mid Section, Forward Section and MCM
are summarized in Teble 3-16. This date indicates that the average section
temperatures were well within the required design 1imits. No design changes

are fortheoming as a result of SV-8 flight experience.

2,1L.2  Aetive Therms]l Control {(ATC)

The Active Thermal CUontrol reference temperature in the Mid SBection

remained relatively constant throughout the flight as shown in Figure 3-8,

42
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TABLE 3-16
THERMAL DATA SUMMARY

Vehicle N . Design V-8
Section Paraneter Limits Actual*
Toea hofo1 65
Mid
Section T%U &7/93 0
sy~ Trea 5/ -k 2
Forwvard TFWD h7/93 e8/4
Section
- o+
T = Trca +20 0/6
o Tone 32/69 53
APSA Ty 30/85 53
DBS Panel 32/90 60
DEFINITIONS
TTCA = Orbit average radiation temperature of the TCA Compartment structure.
TSU = Orbit average radiation temperature of the BU Compartment structure.
TFWD = Orbit average temperasture of easch Forward Sectlon bay based on the
average temperature of the bulkheads.
TENC = QOrbit average temperature of the MCM enclosure.
TTH = Orbit average Satellite Recovery Vehicle takeup temperature.

Temperatures are in °F.

*  The actual temperatures shown are taken Trom the first week of [light alfter
stabilized thermal conditions had been reached. During the remaining
portions of the flight these temperatures genersally did not change more
than 2°F.
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Approved for Release: 2025/06/18 C05137283




C05137283

Approved for Release: 2025/06/18 C05137283
BLFOO3IW/2-091325-Th

&
1~
A
£ i e =
o
@ &
o o
o} u =
o
0]
@ g
&
©
(4] e
G 6]
1G]
o) [ig]
G & B
©
{3) i &:
o—E —489 g
o 2 @ &
© g " g
e’ o - 8 5
- 3
@ o T{CC)
©—¢ o >
0] =
10
@
@ f—
O
&
® - &
® -
© —
®
® -
®
C
© -
L 1 i i i f L i i i
d e 3 -
R lﬁ:u—mm

Approved for Release: 2025/06/18 C05137283




C05137283

Abproved for Release: 2025/06/18 C05137283

BIFOO3W/2-091325-Th

The change in orbital beta angle that oceurred during the flight would,

by itself, have produced an obvicus change in temperature., The seasongl
change in solar constant, due to change in disténce from the sun, possibly
along with a cooling trend of up to L°F per week seen on some previous
flights, appeared to counteract the effect of beta angle, The RV heater
control zones, which are actively controlled to the reference temperature,

weres generally at the desired tempersbure.

3.11.3 Aft Section

Acceptable ATt Section tempergture control was maintained throughout
the £1light. ALl equipment temperatures remained within design limits as
shown in Table 3-17.

The SV-8 Aft Section was configured to accommodate a beta angle range
of -15° to +60° as follows:

o Batiteries were relocated %o Bays 3 and h.

o More Flexible Optical Solar Beflector (FOSR) was used in the new

paint pebttern shown in Figure 3-9.
o/ o RCS Tanks 1, 2, 3 and I were all installed.

The FOSR covered doors on Bays 2, 3, 4 and § were instrumented and
preflight predictions for uncontaminated and worst case conteminations
togethey with the flight data are shown in Figure 3-10, Booster contamination
degradation appears similar to that of other flights.

The wide beta range flown on SV-8 provided an opportunity to chserve
the performance of the new ALt Section thermal design over a varieby of
environmental conditions. The close correlation of equipment temperature
levels with preflight predictions over the beta range -2.5 to +28 degrees

substantiates the predicted capabilities of thig design.

3.11.k  Quantic Experiment

Flgure 3«11 shows Horizon Sensor mean temperatures versus Beta angle,
while Control Blectronics (located in Fay 11) temperatures are presented in

Figure 2-12. The Star Tracker heads were not temperature instrumented.

b
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TABLE 3-17
APT SECTION CRITICAL COMPONENT TEMPERATURES {°F)

Critical Component Degign Limit Steady Stabe Range
Power Distribution Junction Box —30/165 Tl;/85
Crharge Current Comtroller 2 -30/170 91/98
Type P9 Patteries, Pay 3 35/70 h3/50
Type 30 Battery 30/90 L5 /L7
Type 31 Betteries 40/90 45/hg
Type 29 Batteries, Bay b 35/70 43/49
Positional Drive Assembly -30/160 55/80
Solar Arrays -125/225 ~76/145
Inertial Reference Assembly 50/135 08/11k

u Horizon Sensor Assembly Heads 0/130 77/85
Gyros 50/210 17/170
Orbit Adjust Tank T0/100 69/88
Quad Valve Lo/200 10814k
Tape Recorders 20/120 T2/92
Transmitters ~30/170 72/96
Pulse Code Modulator Master -30/170 h/102
Programmable Memory Unit A -Lo/1hs 79/95
Programmable Memory Unit B ~40 /145 79/10k
Clock ‘ ~h0/153 89/108
Minimal Commend System -ho/149 59/80
Reaction Control System Tanks 4o/140 67/204
Plumbing Bay 12 35/1k0 77/95
Plumbing Bay 6 35/140 75/87

LB
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All temperatures remained within the design limits throughout the flight,
and flight data showed the expscted temperature effects of changing Beta
angle.

./
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SECTION IV
PAYLOADS

L,1  SENSOR SUBSYSTEM

3

d.1.1 Coarse Film Path

Both coarse film paths (supply, loopers, steerers, articulators and

takeups) exhibited nominal operation throughout the miseion except Tor a
forvard-looking camera takeup malfunction in Segment 3, and an aft-locking
camera takewp malfunction in Segment 4. TIn the former case, the cause of
failure was determined to be & misging buillder-roller down-verification
signal, normal operation was resumed by disabling the forward-looking
camera veriTication interlock (VIA-DIS Copmand employed). The aft-looking
camera takeup malfunction was determined to be a fallure of the takeup
&_} integrator servo to reset at TU brake-of'f; dperation was resumed bub with

nested operations eliminated.

L,1.2.7 Fine Film Path
Both fine film paths performed nominally throughoubt the mission.

h.1.3  Command and Conmtrol
The command and control gubsystem Tuncetioned normally throughout the

mission. Focus, On-Orbit Adjust Assembly (OOAA) and exposure adjustments

as determined by post flight analysis were made.

h.1.h  Optical Bar Performance

Mechanicael and optical performance of both optical bars was nominal
throughout the mission with the optical performence of the aft looking

camerea being superior at all times.
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4,1.5 Pneumatics Subsysten

A small leak was discovered on the A-Side during launch pad testing.
Evaluation showed the Jeak to be small and to be comtrollable by the high
pressure isolabtion valve (HPIV«A). Tt was decided to launch with the leak
and 0 cloge HPIV-A for the duration of the misgion immediately after
optical bar stowage following SV/BV separation. Additional information
on the leak was obtained during Segment 2, which showed that the leak was
low pressure and very small. It was determined that this small leakage
could be tolerated and HFIV-A was subseguently opened restoring the
pneumatics module te ite normal configuration for the duration of the

migsion.

k.3 SUBSATELLITES

Two Subsatellites were carried into orbit on SV-8. A 432 pound
Subsatellite Systenm (ejected weight 378 pounds) was carvied on the -Y
side of the Forward Section. Separation of this Subsatellite oceourred at
Rev 13.5 following an SV vawv maneuver of 18.9°. Separation cccurred at
8° Horth latitude on the descending node. All Subsatellite separation
seguence events were within specified limits and the Dubsatellite went
orn to achieve its desired orbit.

A 458 pound 8-T3-7 Subsatellite (the ARPA Transfer System [ATST)

carried on the +Y Side of the Forward Section (ejected weight was LO6 pounds).

Ky
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Separation of this Subsatellite occurred at Rev 3.4 which coineides with
31°% North latitude on a descending node. Again the Subsatellite separation
sequence was within desired tolerances and the Subsatellite achieved its
intended 435 #3% nm circular orbit. OFE payload separation from the
orbiting ATS d4id not occur, however, and the sbsence of telemetry on board
the ATS made a complete post f1light analysis impoessible.

Analysis of available tracking data leads to the conclusion that the
most likely cause of the anomaly was the failure of the ARPA Payload
Separation System and that the ejection rocket energy caused the ATS to

spin up to the final, obeserved 44 rpnm.

L.h  MAPPING CAMERA SUBSYSTEM
The operation and performance of the fourth 8T Camera System flown

on 8V-8 is considered excellent.

-TOP-SEEREF—H+
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SECTION V
REENTRY VEHICLE SUMMARY

5.1 SUMMARY

The recovery statistics are shown in Table 5-1 and Figure 5-1.
Performance of the RV subsystems is summarized in Table 5-2. ALl RV on-orbit
and reentry events occurred as planned and the RV flights followed
the predicted trajectories. Three recoveries terminated in aerial
retrieval. RV-1, sven though exhibiting a stable fully inflated main
chute and target cone, was recovered from the water by Surface Becovery
Units. It appears that a very shallow engsgement of the retrieval loop
and the crown area of the farget cone permitted 2 hoek tear through
without engaging a load loop.

‘_j The outer wraps of film on one stack on RV-3 were torn and loose

due to relative motion betwesen the film stack and the RV after pin failure.
The second pin in RV-3 was bent and significant RV and takeup damage
oceurved during the pin removal operations required to permit despooling.
Aerisl retrieval loads exceeding the core pin strength are expected.

A1l subsystems performed satisfactorily and met all mission

requirements, see Teble 5-2.

5.2  REENTRY VEHICLE FERFORMANCE

AlL RV on-orbit functions were normal and occurred on time. The BV
provided a satisfactory piteh angle for each RV separation. AlL other
SV/BV interface funetions were nominal.

The RVs were adequately spin sbabilized during the vacuum coast
phase and aerodynamically stable during the atmospheric phase of the
reentry trajectory. Figure 5-1 shows the entry conditions at the time of
drogue ?eyloyment which are also within the design envelope.

TOP-SECREF—
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TABLE 5-1

RV RECOVERY SUMMARY

RV 1 RY 2 RV 3 B b
RV Beriel Nusber 36 55 3k 43
Repovery Rev Namber 228 81 1118 1781

Recovery Date

Pl fprdl 197H

1 June 197

2 July 197k

Ta ¥
5 UUL

Paylozd Veight (1b) (Measured
Weighit From Recovered RV)

Forward
Aft

Unbzlance Percent

221.0

2210

a

221.0

3.3

1890
1983

3.1

e
2066

a.2

Aac

8V Orbit (hp X ba/up*®

B5.52 % 160.97/187.53

8o.bT x 158.07/104.8

.35 % 25h.2/119.48

88,53 % 135.48/113.08

/
7 1d

€82/€1500 81/90/5Z0C :9sesjay Joj panoiddy

gV Piteh Angle (Segree) -3%.5 =377 <375 -37,9
Wominal PIP Letitude (") 18,00 18,50 18,00 21.00
Tmpact Lonation EBrror (EEPD
Versus Teapot Bvaluation)
Overghoot () 1.2 9,0
Uhdershoot {n) 0.5 0k
Cross Track (om) 1.2 E 0.6 W 2.8 B 0.5 E
Revovery (Aerial)
Atitude (£1) Water Recovery T,500 12,800 5,300
Parachute Condition i Cone & 1 Main Tears 2 Cone & 1 Maln Tear No Dumage No Damage
Retrieval Pass Not Applicable 2 1 2
RC/Payloaa Conditlon Goad Good Good Goed

*hp = Albltede of Perigee {nm), ha

Altitude of Apogee (nm), wp = Argusent of Periges [(deg)
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TABLE 5-2

RV SUBSYSTEM PERFORMANCE SUMMARY

RV SUBSYSTEM/FUNCTION

PERFORMANCE ASSBESSMENT

On Orbit Thermal Protection

Normal

™ tainer =
o Top, Container TREF
o TPower Usage (Wabts/RY)

+O°F
5,00

Maximm 18.9 (First day in orbit)
Stabilized’ 6.3 (Minth day in orbit)
Allowable 20
Trim and Segl Wormal
Hormal

Blactrical Power and Distribution

o  All batteries activated,

o ALl voltages at least 24.9 volt open clreuit voltage.

o RV h Main Battery vented small smount of electrolyte
overboard.

o One of three redundant wires loose on Burndy
Terminal Board on RV 2.

tricture Hormal
Pyro Bubsyaten Normal
Spin Stebilization Hormal
Ratro Motor HNormal
Tracking, Telemstry and Tnstrumentation | NOrmel. Low level PCM commtator chamnels read b to 5
Heat Shield Normal
Base Therms]l Protection Normal
Hequential Normal
Recovery Normal

a0t
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5.3  REENTRY VEBICLE BUBSYSTEM PERFORMANCE

Three secondary discrepancies were observed during the post flight

examination of the recovered vehicles.

A

Looge Wire

Cn RV-2 one of the three redundant wires was loose in a Burndy
Terminal Block. HNo anomalous pre-flight teet or flight bhehavior
could be attributed to the loose wire. Additional emphasis will
be pleced on manufacturing and inspecitlon personnel to ensure that

all processes and procedures ave Tollowed.

Batteries

On RV 4, the Main Battery vented & quantity of electrolybe through
the overboard vent. This condition may have been aggraveted by
reduced cell block pressure, with the long time orbit vacuum
exposure. FPreviously initiated corrective action to make more
stringent leak test verification of the cell block was not
effected on this battery. WMain batteries which incorporate this
leak test are installed in BRVs in Position 4 of SV-9 and 8V-10
and all BVe in SV-11 and up.

PCM Commutator
Tow level channels on RV 1 and RV 4 resd 4 to 5 counts high. No
data was lost since the flight deta measurements can be compensated

by taking ipto accourt the amount of offset.

5.4 STELLAR TERRATN RECOVERY (RV-5)
BY 5 {8/ 1804) was successfully recoversd on Rev 973. Recovery
statistics are shown in Teble 5-3. ALl RV subsysteme performed normally.

The 8V provided a sgtisfactory pitch angle after a2 vaw reverse and all

other Interface functions were nomipal.

The predicted impact point (PIP), the estimated point of parachuie

deployment (EPPB) and the alr snatch point sre shown in Figure 5-2. The
migs distance between the FIP and EPPD was calcoulated to be 2.5% nm short

and 3,65 Hn West of the ground track, The capsule was recovered at 13,500

feet on the first pass,

Approved for Release: 2025/06/18 C05137283
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TABLE 5-3
ST-RV (RV-5) RECOVERY SUMMARY

Recovery Rev 973
Date 9 June 197h
Payload Welght (100%) 69.82 1b

8V Recovery Orbit

Perigee (mm)/Apogee (mm)/Argument Perigee (deg) 85.20/152.58/136. 14
&V Piteh Angle (after yaw around) (deg) -63.3
FIP EPPD Air Catch
Latitude 15° 00" 15° 03" 15° 14
Longitude 166° 51,61 166° 55° 166° kit
Altitude 138,500 £t
G2
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LAPPENDIX A
GLOSSARY OF TERMS
ACS Attitude Control System
ARPA Advanced Research Projects Agency
ATC Actlve Thermal Control
ATS ARPA TPransfer System
BV Booster Vehicle
BY/SV Booster Vehicle/Satellite Vehicle
DBE Doppler Beacon System
jikos) Extended Command System
EDAP Electrical Distribution and Power
EFPD Estimated Point of Parachute Deployment
ESD Emergency Shutdown
FEB Functional Electronic Blocks
K_j FET Field Effect Transistor
FOSR Flexible Optlical Solar Reflector
GFE Government Furnished Equipment
HPTV High Pressure Isolation Valve
H/S Horizon Sensor
HEA Horizon Sensor Assembly
IRA Inertial Reference Assembly
MCM Mapping Camers Module
MCS Minimal Command System
MMC Martin Marietta Corporstion
nm nautical mile
0A Orbit Adjust
OAM Orbit Adjust Module
OAS Orbit Adjust System
COAA On~Orbit Adjust Assembly
<

TOR-SEREH-
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APPENDIX A (Continued)
PACS Primary Attitude Control Systen
oM Pulse Code Modulator
PDWN Pitech Down
FFA Post Flight Analysis
PIP Predicted Tmpact Point
vy Progremmable Memory Unit
PoT Pacific Standard Time
RACS Redundant Attitude Comtrol System
RCM Reaction Control Module
RCS Reaction Control System
REA Reaection Engine Assembly
REM Resction Engine Module
U Rev Revolution ’ ‘
RIS Remote Tracking Station
RU Remote Unit
RV Reentry Vehicle
SA Solar Array
SBA SBatellite Basgic Asseubly
SBAC Satellite Basic Assembly Contractor
SECO Btage IT Engine Cub-0ff
Sep Beparation
3GLS 8pace Ground Link Systenm
Solo System Engineering Test after Fourth RV Separation
SPC Stored Program Command
SRM Solid Rocket Motor
85 Sensor Subsystem
35U Bubsatellite Unit
5T Stellar Terrain
65
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APPENDIX A (Continued)

Stellar Terrain/Reentry Vehicle
Supply Unit
Satellite Vehiele

Two Camers Assembly

Tape Recorder

Telemetry, Tracking end Command
Take-Up

Thrust Vector Control

Verification Inberlock Disable

66
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