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FOREWORD

This report was prepaved for and by direction of the Director of Special Projécts, Olfice of ihe
Secpetary of the Alr Foree. The report is Volume T of the fingl mission report for HEXAGON Mission
1207, Volume IT'is entitled, "Sensor Subsystem Post Flight Analysis Report," TCH 363560574,

The report was prepared by the SAFPSP HEXAGON Performance BEvaloation Team (PET) using
reports and daka provided by SAFSP, the Technical Advisor [TA) Stafl, Post Plight Analysis (PFAY Team,
and HEXAGON Sabellite Vehicle Integrating Contractor (BVIC).

The PET Teéam Members are:

SAFEP-T

Lt Col Jop E. Sanders ‘ ‘
Capt Donald M, Kingsley

Faitorial assigtance and poblication services were provided by the Air Forcée Special Projects
Production Facility (AFSPPF), The PET wishes to commend Colonel Clark B. Davison, Commander,
and bis most able stalf for their support.
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SECTION 1
SUMMARY

1.1 INTRODUCTION
The seventh HEXAGON Satellite Vehicle (8V) was placed into the nominal BE x 154 NM orbit by the

Tian IH D Booster on 10 November 1973, Ascent evenls were all nominal and proper stabilization of the

SV allowed initiation of deployment of the solar arrays ab the fivst station eontact,

{+Y) was properiy eiected on Rey 2, The S50 .(-Y) Subsatellite was properly ejected on Rev 13, Preflight
mission plannieg inchxded a 45 day Mapping Camers mission, 2 90 day Pasoramic Camera mission, and

a 20 day Solo operation. The Paporamic Camera opgrated throughoot the mission and its BVs were
aerially recovered on Days 15, 3/8 s B8, and 103, Allof the film was transported-info the BVs including
4,983 of B0-255 Color Film in BV-1 and 501" of FE=3818 Infraved Color in RV-=4, During the 1207-1
Post FHght Avalysis (PFA), i was deltermived that o melering capstan résonance af peak Va/h values was
affecting image quality, and the perigee altitude was raised two miles by OA-8 on Rev 289, Al other
Panoramic Camerd operations were hormal; -All the Mapping Camera operations were normal and 88, 4%
of the film was bransported to BV -8 which was serially recovered on Day 58, Solo tests wers completed

and the 8V was deorbited on Rev 1098 (Day 124},

PSR ERE S HE XA GO N— BYE 15819-T4
Herwllerin Byseman
1-1 Coritroly Dinly
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SECTION I
MISSION QVERVIEW

2,1 PREFLIGHT PLANNIEG
Mission 1207 represents the first of the HEXAGON Blnck 1T Vehicles and Panoramic Camera Systems,
Sall-seat ROS valves were Installed andd because of thelr expected leak proof performance, ROE fuel was to
o be drawn-from RCS Tavks 1 and 2 {Tanks 3 and 4 were removed) before using the OA Tank, The QA Tank
was loaded with 3,200 pounds of fuel. The Panoramic Camera Bystem deleted the anli-telescope page of

the Supply unit and wag instrumentad o monitor the ST response during launch,

2.2 PREFLIGHT CONSTRAINTS
The Misgion 1207 orbit was designed to:
A, Maintain solar angle (Beta) within +2° {o «8° for the planned 90 days,
B, Have orbit adjusts.ocony on o three-day eycle with every third OA having a positive and
negative burn for cloge control of argument of perigee,

2,2,1 Panoramic Camera System Constinints

““““ The following constraints were buposed on the Panoramic Cameras:
A, ‘Rewind veloeity Himited 105 fnched/second,

B, No 50 scaps ab +40° scan centers.

2,3 LAUNCH BASE
The SV was delivered to the launch pad apd mated to the BY on 25 Oetober F073.  The vehicle was
launched on 10 November 1973, at 1210:00,45 P8T al the epening of the launch window,

- 2.4 ABCENT
The BY saccesslully injected the 8V into an B, 87 = 154, 40 KM orbil, The-achieved orbit was close

to nominal with the following deviations:

Apogee Altitude (M) 442
Periges Altitude (NM) TR

- Period (second) w, &2
Eocoptricily =, DON2S0
Arvgument of Pevigee [degrées) ~4, 6
Inclinaticn (deprees) L O2B

- 2.5 ORBIT AND RECOVERY
2.8.1 1207-1 (Fourteen Days Duration

Solay arcay deplovment was exeouted over TNDI on Rev 1 with normal deployvment and erection,

—EOE LR OO LA PYE 15319-74

— Fiahdle yvia Byainagb
2-1
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On Rev't at KODI, the solir arrays were vepositionsd from 18 to U degrees Vs

ejected .on Bev 2 and the 85U Bubsatellite was ejected on Rev 13, The DBE Antenna was deployed on Bev 12,

Operational photography began on Rey 5 following suceessiul completion of the constunt velpeity
and health checks. An unexplained felemetry loss during a portion of the health cheoks on Rev 3 prechded
verification of OOAA nominal seifing execution, Wowever, these comniands were re-isswed and verified on
Rev b, Normal operation was exhibiled throughout this sepment. Approzimately 29,0007 of Forward
Camprs flin and 27,4007 of AfE Camera film (ochding 5,010 of 80-255 Color Film) were exposed and
stowed in RV-1. These values include the prelaunch footage on the Take-up,

Post [Hehi analysis of the recovered [ilm showed thatl the orerall guality of the sequived photography
ranged {rom Very Good to Fair with the majority vated as Good,.  Exposore reduction and OOAX m-track
sprear adjustvents for the Aft Camera were established and a Forward Camern metering capstan resomance
at peak Vx/hvalues affecting Image qualily was identified, A recommendation was made to'raise the orbit
periges altliude to aveid the troublesome region and thereby Improve fmage quality,

fV-1, loaded to 10005 eapacity, was suoceasfully re-sntered and serially recovered on Rev 229
{Day-15),

3,5.2 1207-2 {Twenty-Theee Days Duration)

Normwal gperational photography contimied throughout this-Segment.  The PFA recommiended Aft

Cameri O0AA aud exposare adjustmients were made on Revs 280 and 285 respectively, while the perigee

wdiustient recoismended Loy the Forward Camera meléring cdpstan vesopance was made on Rev 289,
Apprextmately 26,0007 of Tilm por carmera were exposed and stowed 10 BV-2. PFA showed overall
quality of asquired photography to vange from Very Good to Poor with the majorily vated as Fair, This
reneral decrénse was attributed Lo inereasing hize and to decreasing luminadion and eonfrast inthe
northern latitndes,
BY-2, londed to 83, 5% eopacity, was successiully re-sntered and zerially recovered on Rey 502

{fiay 38).

25,8 1207-3 [Twenty-Beven Days Duration)

Normal photosraphic operation continoed throughoot this segment. Approximately 29,0000 of
Hilm per comera woere exposed and stowed in BV-3. PFA showed overall guality of aepoired pholography
to vange from Good to Poor but with the mujority sl rated Fair, Generally poor weather and énow cover
wore additional factors contributing to lower quality. A "1"-shoaped tear was found on one frame of the
Aft Camera. The review of telemetry showed only slight disturbances in the coarse film path gt this point
ard good Imagery on this frome identifies that the tear oocurved after exposure, Subseguent arnalysis
eatablished the wost probable couse as eestion of & connector dust cap in the Take-up aron.

BV-3, londed to 99, 9% capacily; was successiully re-entered and acrially recoverad on Bev 1035

— PR e e — BYE 1531974

Hantde wien Dyemat
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{Day 65},
2.0,4 1201-4 (Thirty-Eight Days Dutation)

Normal photographic opervation continued through this fingl segment, Approximately 23,400 of
filn per camers were exposed and stowed In BV-4, PFA showed overall quality of aequired photography to
range from Good to Poor with the majority rated ag Falr, A lavee portion of this segment's photography
was significantly better than that of the previous seprents because of ngré Jow Tatilude acquisitions and
improved wealher conditions, Foor weather and poor (Dumination were the causes of low quility rather
than #ystem degradation with life.

RV -4, loaded to 80. 4% capacity, wis specessiully re-gntered and serially recoverad on Rev 1656
{Day 108), Home parachuie cops damage veevrred and one suspepsion line was hroken,

2.5.5 1207-5 (Fifty-Eight Davs Duration)

The pariormance of both the Stellay and Terrain Cameras was judged suecessiul with oaly a winoy

Tight ledk dn the Stellnr Chute detracting from an otberwise excellent 8T mission. A puneture in an AfL
Stellar Chute section resulted in superimposed imapgery {(pinhéle eamera effect) of the Préegsure Makenp
Syetem (PMS) eguipment on one Stellar Trame paly of each operstion. Weathey conditions were falr 1o gond
with T1% of the photography being 90% cloud free. The exposure levels were within the acouracy of the
exposure algorithm and po changes arve recommended for Mission 1208, The results obiained using 8414
Film b the Tevvain Camera were excellent. Exposore levels were correct and the performanee inerense
noted on the small sampling vonfirmed the optiniism toward using 3414 as the primary {im load for
Mission 1209,

A total of 2,102 Terrain frames and & corresponding number of Stellar frame pairs were exposed
in the 8T Syslem. TIncloded 1o these {rames were 1B Irames on 3404 Filw and 15 frames exposed for
in=fHrht starfield ealibration,

Photography of the Comet Kohoutek was planned to follow the calibrations however, on the first
frame the film left the Supply unit and mistracking probubly necurred due to-the lack of tension, This
resalted in gialling the Tervaln Camera Transport Systerm, The vot aud seal operation separated the tag
and since the gystem could not complete the film ronout,  After the RV-5 was ejected, the gystem was run

using the Backup Mode, No corrective action is contemplated for Mapping Camera Motdnle 4 (MCM-4),

2.6 SECONDARY FLIGHT OBIJECTIVE ACCOMPLISHMENT

The reguirement and definition of the Becondary Flight Objectives (8F0) identified prior to the launch
of 1207 are provided dn Annex H to the System Test Obiectives (8TC).

2.46.1 New 8FODs

During the mission, two now dhijectives were defined:

—FOP-SEERET—HEXAON— BYE 15319-T4
Pt i
2"":’ (
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B. BUN Pholtography

BExerecise u divect sdlar pholography experiment to defermine camera and film
degradation. The experivent will be yon at the ead of the BV-4 sepment.

2.6.2 Barly Rev.Activily

All primary and redundant system testing was completed as planmsd by Rev 27.
2.6.3 BFO Accomplishment

A, BV Bhroud Boparation Dynamics

Ceorducted during ascent,

#, Reaction Coptrol Subsystem Evaluation

Continued on RCB~1 uniil the trapsfer 1o ROS-Z on Day 80,  Additional tests on RCS-1 were

eondueted during Bolo.
C. Orbit Adjust Subsystem Evaluation

Conducted throughout the mission segments. A dally dmbient OA and a long burn to determing

enping washout charaeteristios was sccomplished during Solg,

D, Elpctrical Subsystem Bev Status Determination

Conducted after euchof the 3 BY recoveries.
E. T&T Redundant Eguipment Evaluation

BGLE-2 tested weekly during the mission.

¥, Tiafebeat Musnetometer Calibration

Tests wore conducted routinely duoring the mission.
G, Lifebgat Health Check
The check was satisfietorily conducted on Bev 18 us part-of the early rev aclivities,

., Harizon Sensor Noise BEvaluation

Full pev vecordings werve made early in the mission on Revs 124/125 and 1407141, These
recordings were repeaied over the span fvom Revs 1525 o 1527,
1. RS, EDAY, and Thermal Weekly Performance Cheek

Periormed weekly,

4. Blechrical Svstem Rey Blatus Determination

Periormed on each rev.
K. BGLS Signal Btrenglh

Data was collected onca proprammed basis from each remole tracking station.

1. Panaoramic Camera Photographic Operations

~“F PSRRI N OO BYE 15319-74

it i
24 Eouteb sl S
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ALl plarmed photographie enginewring was comploted exeept for Test 6,

M. Panorapric Comers Thermal Evaluation

Thermal daba was collocted and evaluated daily toroughout the wission.

K. Panoramic Camera NOVU Operation

Planmed but not copducted by 3P0 divedtion,

O, BV~ thra BV -4 Thermal Record

Conducted in a quiesecent mode on-Rev 125 and with a Panoramic Camera operabing on Rev 152,
P, Stellar Terraln BAR XCO MOPs
MOPg were execuabod on Revs 118, 405, and 632

. EBtellay Tertain Calibration

The 8T ealibration wds successfully exeeuled on Revs 935/935,

R, Stellar Terraln Type 3414 Film Test

Three operates using 3414 were suecessiully conducted on Revs 932, 938, and 984,

8, K«Value Manitoring and Heporting

K-Value monitoring contineed until the eod of the ST Mission o Rev 942,

T, INDY Commanding

Commandiog ot INEN was exercised weekly.

X. 8UY Photography
A direct solar photography experiment was conducted on Rev 1650 using MORNO A,

2.7 S0OLO AND DEBQOST

Limited Solo testing started after completion of the 87 misston on Bov 842, BT tests woere vestricted
to prevent the possibility of ejecting the romainiog Terrvain or Stellar film, Full Solotesting started after
completion of the primary mission with the vecovery of RV-4 on Hev 1656,

All planmed Solo tests were completed excepl for Lifeboat Execols, which eould not be done on the
detiost rev; gl the 8T Terrain Bhotter resel, which was prevented by the Emergeney Terrain Thermal

Swtter faflure, The getive phiase was exfended af (he roguest of e Progras Office to nclade additional

—rOPSEERETTHEXAGON- PYE 153180
bt wis Blysiengn
f o it
2-5 ontrals Oy
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performance evalustion of RCS-1. This activity continued until the suceessful deboust on Rev 1058
{Day 124), Solo test activity is presented in Table 2-1,

2.8 CONMMAND LOAD SUMMARY
The software configuration used to support this mission was "TUNITY MOD 2. The svstem software
was MOD 13 1F,. A nomdnal ene vev load eyele for the payload revs was used theoaghowt the mission. A

e total of 1,087 command messages were generated during the {light of which 924 werse loaded into the

vebicle,
- TABLE 2-1
SOLO CHRONOLOGY
o -~ BV-% Recovery, Rey 942 —
Rev or 8pan Event
- 954 OPs-1{a} DBEE Hedundant Oseillator
OPS-1{n} DES Redundant Ileatey
........ 562 - DES OFf
e BY3 Recovery, Rev 1089 —
- 1052 . DBS On-APL Checkout
1364 OPg-1 (1) Redundant TUEA
e 14731474 OP8-1{h,i,1) Redundant Heaters
1477 OPS-1{s} MOS/LB/BGLE-2 (includes OPS-1, a,b)
1454 OPS<1{d) Backup Thaer
1525-1527 ACS~1 Horizon Sensor Mapping
RS- BCS Pulse Count
- 1603 oPE-1(3 Primary OA Tank Heaters
1638 uia | Ewergency Terrain Shutter
g2 Stellay Safety Shulters
~ RY -4 Recovery, Rev 1856 (Start Foll Salg) ——
1660 QPS-1{g,r, 5,1 ST Redundant Electronies
ST-1A Terrain Shutter Redundant Electronies
- BT-34 ST Calibrate Shutdown
1662 OP5-1{m) SO0 Mo, 1 Select
= | Thermal Bhatler
"""" 1664-1666 ACS-2 Gyro Drift Test
—EORCEE R e BYE 15319-74
- Fandle vip Byaran
26 Crevvterighss. €l
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TABLE 2-1 (CONT'DY}

Hev or Span Evont
16701671 ACS-5 Boll Maneuver Tests
o 1680 ACSE-4 Solar Array Dynamics
1684~end {JAS-1 Dadly OA to Evaluate Brgine
1686 ET=4 AHernating BT Exposure
1692 THERM-1 -¥ Thermal Exposure
1697 THERM-1 Y Thermal Exposure
VVVVVV (BR-2) Pan Caméra Dark Space Thermal
1701 -
""" 8T-1 ST Emergeney Shutters
17031704 8L BT Two Rev Continuous Operation
— 1708 THERM-1 - Thermal Exposure
1742 THERM-1 +£ Thermal Exposure
1724 THERM-1 -2 Thermal Exposure
B 1728 THERM~1 +Z Thermal Exposure
17351736 RCS-3M Quicscent Palse Count
- 1737-1839 ACS-3 Arm Thermal Profile
1738-1734 ROE-IN Quisscent Pulge Count
i 1740-1890 TTC-1 TTC Life Cyele Teost
151-1752 RCE-30 Quicseent Pulse Count
1765 BOS-89 ROB-1 Gyrorompass (Modified)
h 1767 RCS-23Q RECE-1 Gyrocompass (Modilied)
1800-1801 RES-3C RCS-1 Evaluation, Mono A
- RCE-34 ROB-1 Evaluation, Mona B
RUs-38 RCB-1 Evahumbion, Blereo
~~~~~~ 1816 REB-3D RUB=1 Yaw Test
1838 REELEE ROS-1 Piteh-down Test
1844 RCS-3F RCS-1 Gyrocompass Reverse
1846 RCE-3G ROUB-1 Gyrocompass Porward
1864 BOB-3H RCS-1 Reverse (Pitch,/Roll)
- 1866 RCB-31 RCB-1 Forwsed (Ineebial/Roll)
1881 RCS-3J RCE-1 Fly Yaw Through Perizee
- 1920 - ‘ ‘
PGP SEERETTHTXATON BYE 15314-74
- M mitle via By
2-7
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3

TABLE 2-1 (CONT'D)

Rev or Spau

1930 RCB-3L
1940 OPS-1{e}
1962 -
1997 -
1988 “

2.8 ANOMALY SUMMARY

Eveont
RUS-1 FPly Pitch Through Perigee
8W Bus fo LB Batt
Yaw Reverse
Debioost

Signdficant anomalies sre lsted chronolopically in Table 2-2. The Hgt includes a brief desceription of

the anomzly and its effects oo the ndssion,

in this report under the referenced paragraphs.

A more detailed discassion of these anomabes vau be oblained

BUNMMARY OF ANOMALIES

DAY

15 Solar Array Leg 1 reduced oulput by
1/2 panel on Rey 232,

DEBCRIPTION

18 Forward Camnera metering capstan
resonance At peak Vx/h,

k3 Solor Avray Leg 2 reduced eutput by
1 panel on Rev 495,

58 Light leak in Stellar chule seclion
of MCM.
86 AL Film lear on QO 304,

59 Horizon Sensor Tnhibit as result of

TABLE 2-2
REFERENCE

IMPACT PARAGRAPH
Ny mission impact. Attributed to 361
break in soldor conpection, Jumper
wires added fo V-8 and up.
RV-1 PFA identified problem, 4.1,2
Peripee raised 2 NM on Rev 289,
Mo mizsion impact, Similar to 3.6,1
Solar Array Leg 1 incident,
Superimposed tmage., Couse 2.5.5
uidnown, Will increase inspection
and sealing,
RV-3 PFA identified. Nomission 4.1.1
impact., Cause of fear anknown.
OA-38 only partially effeciive. 3.2.8

incomplele yaw reverse, Failure
to VBE allowed OA to occur:

103 BV-4 missine one VHF Antenna,

103 RV-4 Main Baltery venied
elecirolyte during shipment,

Approved for Release: 2025/07/25 C05128736

0A-39 needed o lower periges on
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Heason and time of
No action contemplated.

Mo loss in dala.
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SECTION IT1
SATELLITE BASIC ASSEMBLY BUBSYSTEMS

3.1 INTRODUCTION
The following paragraphs summarize those reguirements from the Satellite Basic Assembly {(SBA)

subsystems that could be verified from flight data.

5.2 ATTITUDE CONTROL SYSTEM (ACSH

The ACS perfortned as expected with the sxception of & yaw maneuver attewpied with low fores level

thrusters, see parvagraph 3, 2,8,

3.2.1 BV/BV Beparation
BY/BV sepavation was completed at approgimately 584, 5 seconds vehicle time; the vehicle time

started 67, 21 seconds priorto lift-off, Master Clear OFf, “which cnables the piteh, roll, andyaw integrators

toacoumulste anple, was at 510,98 seconds, SECQ, which terminates BV attitude control, ocourred ab
e 522, 5 seconds vehicle time, The SV attitude changes from SECO o BV/8V separation, The attitade and
rates as measured at BV/8V separation are shown in Table 3-1, This table also presents the times in which

the SV aititudes and rates canie back within the specified Bmits following BYV/8V separation (capture),

3,2.2 Subsatellite/SV Separation

------- The Subsatellite/BV separation events of Rev 13 were as Idllowe:

Fyent Vehicle Time (seconds)
Start Negative Yaw Maneuver T0220. 4
N Stap Yaw T0253.8
Sepmration 70313, 6
Start Positive ¥aw Maneuver TO330. 8
B Stop Yaw 70364, 2

The ACS parameters just prior to the instant of separation (70313, 8 seconds vehicle time) are

presented in Table 8-2,

SO SEER BT e brer— BYE 16318-74
“““““ ’ tanle vin Byoman
3-1 Controls Only
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TABLE 3=1

BOOSTER VEHICLE/SATELLITE VEHICLE (BY/SVI SEPARATION

RATE ANID ATTITUDE AT

AV 8V SEPARATION CAPTURE
RATE {degress/second) NTTITUDE (degroes)
HE @ SEPARATION ABEDO - SEPARATION) ATTITURE RATE
Specified . Actud) Spesified  Ackual Specifiod Actunl® Specified’ At ® Specified”  Actual®
Axes tdeg/owe)  {seconds) [degrees) [seconds) {degroes) H8/Intepralor {degries) (soponds) {deg/uec) {(Seconds)
5 13. 0t - 01 to
B - = » 5,
w Pite £752 =100 s .M 18.5 s .70 014
[
Roll 5786 <193 410,86 3.0 3.5 e 10 NOTE 021 NOTE
g g
111 o 4510 -/
Yaw 52 . - i =, 64 :
e T8 131 1.4 3.8 2. 48 & . 014
ROTES: ! Atttode in degrees (o be aehieved in 1500 seconds.
2 Aetaal time réquired fo ackieve specified attitide Towitch to fine mode + seltling time)
F fute in degréns/second to be achisved in 1500 saconds,
4 Actugl Hme reguired to achieve specified rate.
€T % Relative to-the local horizontal,
= & Nominal performance, indicating pointing requirements arve satisfled, wag pbserved gt a nominal settling Hme of 520 seconds after the
~ 5 | cirnimanded switeh to flae tmade 1672 seeonds after separation). The total 1192 spconds is well within the speeof 1500 seconds and
z oz g nooloser study was perforied,
c T
3 8
059
=53
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TABLE 3.2

RATE AND ATTITUDE PARAMETERS AT BUBSATELLITE SEPARATION

Parameter Specified Aetual

. Pitch €/8 #1,0 deg .23 deg
Roll H/8 +1.0deg - T deg

h Roll Integrator - = 17 deg
Yaw Integrator - =34 deg
Piteh Integrator - 29 deg
Vaw Attitude {-23. 5 deg desived)

_ Piteh Gyro Hate* +0.1 deg/sec -, 06 deg/sec

) Roll Gyro Rate +0 1 degfse .08 deg/sec
Yaw Gyro Rate 0.1 deg/see o

Maximum rates following separation:

Pitch Gyro Rate* «, 08 deg/sec
- Roll Gyro Rate .21 deg/sec
Vaw Gyro Rate .08 deg/sec

e MOTE: The asterisk [*) denotes that the Geoventric Program rate is connecled.

3.2.8 Paviead Operations
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3.2, 4 Mapping Camera Module (MCM) Operations

3.2.4.1 MCM Calibration Maneuvers

The calibration maneaver on Rev 936 consisted of yawing the 5V 1807, then pitching down
1427, followed by an inerlial pericd for the calibealion. Geoeeutric rate wag then comnected and
AAAAAAA disconneeted an additional time to provide a-total of two piteh-attitudes for MOM calibrations. The second
pitch attitede was 154, 1 degrees. The vehicle was pitched back to loeal horizontal and vawed 180° tonose
forward peoventric contrel, The pifch attitude g measured with the /8 upon retarning to voge forwarsd
horizontal flipht was -.56%, indicathig successful execulion of the calibration seguence.

Tae settling time for Calibration 1, the time from inifiation of the plteh~down manesver to
the starl of Frame 001, was 559,39 secomls, The seftlig time for Calibieation 2, the time Irom the
removal of geocentric rale to the start of Frame 001, was 11 6 seconds. Seltling times were well within
the 600 seconds allowable.,

3.2.4.2 MUM Recovery
RBV-5 recovery is perfonmed with the 8V yawed 180° and pitched~down, with the release

taking plaee along the 8V K-uxis, Vehiele rate and aliitude parameders-at BV-5 sepuration were noniinal.
Ry -4 was separated on Rev 942 at vehicle time 25281, 5.

3.8.% Recovery

ﬂT‘hEp::cha;;wn maneuvers preceding RV-1 thru BV -4 separations were all within specificalion,
The RV separation performance swmnary is-shown n Table 3-3. [ appears that {hie RV-4 sepavation

fmpulae may have boon in cxeesy of the 186 hs/second specification limit.
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TABLE 3-3

SUMMARY OF BRE-ENTRY VEHICLE/SATELLITE VEHICLE SEPARATION PERFORMANCE

Piteh-p
Following
Pitoh— RV Sep Pitch
Peak Max. Pitch Trineed Drorwm to Renoval Piteh Thruster Angle
Pitch Intectaior Tmpulse Prior of Maneuver Inevtia Moment Roll Meas
Hate Angle By Rev o 8ep Cimiand {After Bep) Arm Spec H/g
RY/Rev {deg/sec) {degrees) {ibs/sec) (degress) (degrees) (slug-§t2) {Fept) {degrees) (degrees)
1/228 1.39 5.2 129 ~33. 8 98.3 143112 16.4 £1.0 o, 00
2/602 1.27 5.8 133 ~37.8 100.1 121872 15.8 +1.0 -, 20
3/1039 1.51 8.4 140 -4, B 89, 4 93818 14.6 21. 0 -, 38
4/1858 1.40 8.2 168 37,4 35.7 84455 14,5 1.0 .12

OGN LE0d Y

PLILOBT
PIVEL NOILYIVIVA® ADNYWHOaHId

9¢L8CTG0D

9€/821500 ST/L0/ST0T ‘osesjay Joj paroiddy



C05128736

Apgroved for Release: 2025/07/25 C05128736

PERFORMANCE EVALUATION TEAM
REPORT NG, 1207/74

3. 2.6 Unsuccessinl Yaw Mancaver for OA-38

Although the throst of Reaction Ensios Assembly (REA) 1 had resched a value below that
recpnanented by SBAC for conlinued use, the vebicle was slill being controlled within specifieation. Tn
the desire to exlend the uge of RCE-1 Lo the maximurn and sinee no danger to the vehiele was fnvolved, it
was decided to execube the yaw-around muneuver for 2 hegative OA (0A~38). Becauge of low reaclion
control systen thrust levels (1 1 to 2,2 Tbs vice the nominal of 5 e}, iU was decided to perform the
yaw-arousd manewver in the gyrocompass o fly nose aft mode.  Althongh this method of maneavering
regquires much more time 1o comiplete {epproximately 5,400 seconds), it was felt thet uging the degraded
thrasters inthe palsing mode would be belter on thruster hoalth than the "full-on" usage reqguived o
achieve g nominal manewver rale of .7 degrees/second ng o the standard yaw muaneuver.

e to the insofficiest time allowsd to perform the pyrocompass manenver in the coarse mods,
the vehicle roll attifude ervor increased beyond the roll hovizon seamer field~of-view causing the horizon
seanner-io inhibdl and the vehicle to subseguently tumble, At Rev 1442 Pogo, the Boll Horizon Sensor
{8/8) outputs were ghserved fo be ishibited on buth PACS and RACE. The continnéd présence of e piteh
H/S output indicated » single head inhibit bad oceurved,

Attempts to Variable Block Brase (VBE) the pegative OA and subseguent yaw forward failed,
These commands were in PMIU A, whersas VBE of PMU B was executed. There was insafficient ime
remaining before station fade oulb to send VBE of PMIU A,

On Rey 1448 Pogo following the negative OA and vaw forward, the vehicle wag stable and [ying
nose forward {(no H/8 inhibit), Evaluation of playbackdata from Rev 1442 Pogo, which was recorded on
Rev 1441, showed that the 1178 duhdbll oecurved during the Tine mode portion of the yaw reverse. Due to
the-longer than anticipated time bo veach the gyroeompassing coast rate of . 18 degree/second {coarse mode
PWM spteration Hopit), the 2,500 second voarse mode gyrovompassing pevied was tnsufficient o complete
the major portion of the 180° maneuver. The ocbserved thnie to reach goast rate (4,200 seconds) was
approgimafely BOD séepids longey than expecied from previons analyges, Binde the timé bo reach coast
rate ig depepdent upon the mappitade of the initial error, H is unveridin as to whethey the unexpecledly
lomg time to reach coast rabe was because of a small initial error, or a coutbination of low and unbalanced
thrust levels from BES-1,

When the ACE wag switehed from coarse tofine mode, the roll gyro was sensing an orbital rate
component of appreximately -, 08 depree/second.  Thisds beyond the 021 degree/seeond PWM saturation
Hmitin fine mode, Thus, fhe SV roll attitede increased in a positive divection until H/5 inkdbit oeourred
{appreximitely 12°) resulting in a tumble. Subscguent orbil evaluation revealed an appiroximite vehicle
aftitude of ~28; 7% in piteh amd 148° 4n vaw 4f the time of the OA bura,

After OA-34, while the 8V was pyrocomipassing back 1o vose forward attitode, the H/S re-scguived

B -SECRE ENAHON BYE 1531874

et vid Py
Cordeaks O

Approved for Release: 2025/07/25 C05128736




C05128736

Approved for Release: 2025/07/25 C05128736
—HET SRR e

%

PERFORMANCE EVALUATION TEAM
REPORT NO. 1207/74
e earth and completed the gyrocompassing maneiver within the expeded time, The direction of vaw for
the relurn was {0 the negative divection. The divection of gyrocompassing is dependent upon the polarity
of the initial error gignal, Following this maneuver, the vehicle wis i the normal nose forward attitude
at Rev 1443 Pogo. An MIVEi-to-M2V2 iransfer was éxeouted on Rev 1447 with M1 remaiiing “on”,

An g result of the evaluation of this anomaly, no changes are contemplated inthe vehicle, Time
for the coarse mode portion of any fubure use of this maneuver will be selected ufilizing the regults of this

study, The ACS gperation was normal,

4.8 DBEACTION CONTROL SYSTEM (RCS)
3.3.1 Flight Sumanary

BV-T was the first vehicle to operate with 2 complete set of soft geat valves for the thrasters,

Propellapt for the RCS was drawn only from the small BCS fanks for the Hrst 1,013 revs. With the Hard
geal valves uged oo 8V-1 thru V-8, 3t was shown that nop-velatile residee (NVR) from fuel stored in the
RES tanks would eventually cause the valves to leak. No leaks wore obseryed on V-7, On Rev 1013,
Izolafion Valve 2 was opened connecting RCS Tanks 1 and 2 Tanks 3 and 4 were not installed) to the OA
Tank amd ROS propellant was drawn-diveelly from the OA Tank.

The primary Reaction Control System (RCB-1} was vsed through Rev 1449 {Duy 80) when comtrol
wis gwitchied to the standby system (ROS-2), Switeh ta RCB-2 was cecasioned by the unsuceessful yaw
muppever diseussid in paragesph 3.7, 6. ROS-2 performed pominglly throughout the remainder of the
active mission.

The REA and REM temperatures have been closely watched in the past to shgnul RCS leaks. The
ternperature levels for BV-T remained relatively constant throughoat the fHght.

352 Propellunl Conswiplion

Since BV-T was the fiest vebicle to be pperating ol the smill ROS tanks, it wag pessible {or the
First tiroe to get an acdurate average daily consuwupiion rate. Over the first 1,000 revs, propellant
conswmption averaged 2.6 be/day. 1t is estimated from the less accurale measarements when the OA Tank
was connected that the rate remained vonslant until the Sclo operastion when the duty cyele changed,

:.3.3 Thruster Performance

Throst levels for RCS-1 were determined using e individual REA chamber pressures with the
exception of RE A1 where thrust was determined {ram gyvodats, Flgore 3-1-is 5 plot of the normaliped
thieust over the mission life. The dashed lines are the 518‘% run-to-run gpecification Hmite. As eun be
seen, allof the yaw thrusters and the two Tow aotivity piteh roll thresters degraded while the active
thrngtevs (3 and 7 vemaingd healthy throughout fHght. AN BEA duty cycles were slightly Tower than

previcusly experienced.

R e — BYE 15818-74
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FIGURE 3-1
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Total pulge conpt [or BOS-1 thry Rev 1448 is shown in Figore 32, The method used to determine
pulse connt was checked during Solo by comparing continuous recurd sequences with the samipling system
used for Figure 3«2, For the high dofy REAg (3 and 7)), the decursey is _3_3{)‘?73; for the other thrusters,
the technigue does not give an acourste count and can only be used fo verify the thruster has a low duty
eyele, RO3-1 wag again activated on'Rev 1740, Health tests were gonducted to determine U the degraded
thrusgters of RCB-1 coudd perform eritical vehicle wanenvers while operating at low feed pressurves. All
attempled maneuvers were suceessiully accomplished, During this period of Solo operation, BOS-2 was
brought on dine each evening to minimize the possibility of operational problems. RC8-2 was operated for

contral doving the deboost cvent.

3.4 ORBIT ADJUSY BYBTEM (QAS)
B4 Cebit Control

The OAS was utilized 49 times during the gctive mission and 21 times during the 8ol phase, A
large number of starts were purposely plamned during Salo to investigabe the Jife vapability of the OA engine.

The OA firings were all normal and engine performance was well within speeilications, Becausg
of the uncompleted vaw reverse maneuver, the vehicle was yawed 140° and pitched -28,7° af the time of
burnfor OA-38, This vesulted in a AV of -17. 15 fect/second along the vehicle X-axig, which was within
4% of that plarned.,

The catalyst bed pregeure drop axhibited an early gradual deeline; however, i subsequently
stabilized at approgimately 15 lbs/ineh,

2.4.2 Deboost

The deboost was successfully accomplished with five engine pulses, OAs 59 thru 63, This
consisted of four 74 second frings and ooe 218 second Hring with off-times of b seconds between Hrings.
The firing duralion was 515 secondsto achieve a planned negative velocity inerement of 188 feet/second,
& sixth firing was programmed for 180 seconds to bring about propellant depletion: depletion was ohserved
at spproximately 85 seconds into this burn. The enzine performanee during all burns was nominal
3.5 LIFEBOAT II SYETEM

3. 5.1 Bay 10 Battery Induced Ervors
Kain tor this {light, two Type 20 Batterics were installed in'Bay 10 adjacent to the Lifeboat

Magnetometers in Ray 9. These batteries introduced magnctometer errors, Thervefors, a ralibration fest
wag v on Rev 52, The lollowing are the vesnlls of this ealibration test:

A, Welsinetry bias on both D201 and D202 chanpels is 0to LS milligaass; terefore, no
correction of data for telemetry blas was reguirsd.

B, Induced magnetism errors are similar to those on SV-5and 8V~ and hased on the errors

encountered, it was conchuded that the Lifeboat System could still operate within its attitude specification,
—FeRsronre nouioon BYE 13519-14
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132
126
120
1141
108+
102}
T 96
= g0t
g 8h
£ 72l
& 66 TOTAL PULSE COUNT
& 60 -
8 Ha b # 12,250
% ant ¥ 19,555
= gz 1 101,412
R set s oo
5
90 '
2l . 17,452
i 7 118,868
& 4,280
12hk '
6 .
1 I} i E 3 1. i i i ;| i 3 { i i $ 3
28 -
o A
g
g=4
§ 204
-
g ;
&
8
-
ok
o
=8
i i i § i i i ] i i i i i i i 3
G £ £ L g o] £ g oo g Lo fond fo g 0 2 o] Lo e 3 g ] o]
& 8 888 8 8 8 8 g g8 88 88 g g g 8
wek w4 g et ok ot L]
REVS
FIGURE 3-2 R PYE 1531974
Hatice: vin Bynirmen
3-10

Approved for Release: 2025/07/25 C05128736

Lapetrais Oinky




C05128736

Approved for Release: 2025/07/25 C05128736
—FoE-RRER T R —

PERFORMANCE EVATUATION TEAM
REPORT NO. 1207/74
Additional confivmation of Lifeboat capabilily was obtaived during recoveries when magnelometer
readings indicated errors of less than . 5° G pilch and vaw for BV-1 and Jess than 1° for BV-4, These
values are well within the allocated error of 2,8 deprees,
3.5.2 Yaw Attitude Determination

Pericdie vaw attitude determination tests were performed throughout the mission. These tests
are performed as a backuy in the event of an ACE malfunction. Sinee an ervor of 1% yaw would result in a
G millizauss change ia the AQ magnetometer, 2 1% error would be difficult to detect withoul establishing
the magpetomeley distortion error while ACS control is normal.

Based on-these samedests, errors of 0% {0 1° in yaw and 1% In pitel would be sxpeefed o

Lifeboat were naed to deboost,

3.6 ELECTRICAL DISTRIBUTION AND POWER [(EDAP)
3.6.1 Bolar Arrvays

Bolar arrays were extended on Rev 1. Power output Irom each log exceeded the specification
vitlue. Depradation from normal orbit environmente was 4. 7% after 102 (1,656 rove) days. However, an
anomaly acenrred on Leg 1 (Rev 202) which veduced the gutpot by 172 panel for approximately 15 minutes
during the iuminated period. Solar Avray Leg 2 exhibited a shutlar problem on Rev 495 reducing the
enitput by 1 panel for 7 minutes dovineg the fHemimted periad. The redoced output tme for both legs
increased each week of Flight until Rev 1266 when the reduction extended thronghout the llumingted period.
This power loss did nol compromise the mission chjectives sinee the geperaled power continued to be
graater than the power used,

The fault was traced to o change in solder on the connecting boards, This more-brittle solder,
which 8 more sugeeptible to thermal flnctuations, led to the sepavetion Between the trace and post
somector, AU future solsr array connechbors have jumper wires installed in addition to the fraces, which
should elinvinate this problem on foture {ighls.

1.6, 2 Main Bus Voltage

The main bus voltage varied frooo o low of 25,9 tos high of 316 volts, The-allowable range is
25.5 to 33 volts. Low range voltase was ohtained during payiond eperstions with a bos load of 51 amps,
High vollage daly was galthered durlng charge eyeles,
3.6.3 Power Capubility and Usage
Power usage ranged from 813 to 412 amp-hours/day. The 412 amp-hours/day sxcecded the 390

caleulated amp-hoors/day capability, K2 cuteffs did oceor during this peried indicating the geneeating
capabdlity exceeded 390 wmp<hours/day when Joaded leavily, Excess eapacity was demonsteated with Kis
oceurving on Rev 3 and then on random revs up {o Rev 23, after which K2s occurred essentially onevery

rev exoept those with beavy pavioad operations,

— OSSN BYE 1531574
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3.6.4 Type 29 Main Battery Performance

AL Type 29 Balteries operated normally and in adesivable environmient (44°F Lo 50° Py throughout
the mission. The main battery (N6, 4) heater experiended shvidrmal eycling patterns during Revs 186-306,
348, 511, and 512, The only noticenble effect was 4 rise in temperature from 46°F o 48°F, Abnormal
cycling of the heatey was also observed on Batfery 3 on Reve 838, 334, and 835, The tempérabare of the
primary batberies, which areé in the sime bays, rose about 2°F, These hedter anomalies sre similar fo
those ohserved on 8V-8. A solid state thermal coatrol deviee, replacing the present thermostats, will be
incorporated stavting with 8V-11. In the interim, additional testing has been infroduced o screed out
raalfnetioning thermroslats,

3,6.5 Pyro Battery Performance

Pyro Battery 1 stabilized 4t 49°F 1o 50°F, which minipdzes sell digcharge during the mission,
Lift<off capacity was 11, 194 amp-hours,  After 103 days, the usage fovy inslrumentztion and sell discharge
was 5,22 mmp-hours leavine g vesidusl capaeity of 5, 97 amp-hours, Cell degradation life at completion
of the primary oission (Day 108) was 21 days. Pyro Baltery 2 followed the same pattern.

3. 6.6 Lifeboat Batlery Performinee

The Lifeboat haftery operated pormally ina 48°F to 48°F spvironment throughout the entire
mission. A total of 214 of the 351 amp-houwrs at launch remained ot the end of 103 mdsslon days: Cell

degradation e at the corapletion of the primary mission was 23 doys,

3.7 THACKING, TELEMETRY , AND COMMAND (TT &

There were four reported data losses on SV-T that bave been atiribuled to new antenna patlern
“hotes', The principal chavacleristics of the station passes during which the data losscs ocourred are
summgrizged in Table 3-4,

TABLE 2.4

BUMMARY OF STATION PASS CHARACTERIBTICE WHEN DATA LOST

Range at Elevation
Maxinmm Antenna Maxinum Angle Duration
Vehicle Elevation Used Elevation of Losa of Loss

Puass RTE Side {deproes) {feet} (5151 {degrees) {seconds)
128 CHAM Ripght 67 B 158 534 fo 46D 37
148 COOK Left 83 60 135 41D to 290 20
164 COOK Right GO 46 151 54D to 45D 16
1208 CODE Lelt G8 a6 136 404 Z

NOTE: The A or D godes inthe elevation angle of loss column vefer to whethey the clevation angle is
aseending or descending from the maximurm elevation angle,

—FEP-SEERETTHEARON- BYE 1331974
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inthe Hirsithree instances, real time data was Tost. At 1208 COOK, oaly tape recorder
plavhack dats on the 1.7 WHz sohcarvier was lost

Review of slgnul strength daty from several passes having similar chargeteristics but with no
data dropouls revealed rapid und high Ductustions of signal strength at high elevation angles, His
therefore concluded that the data losses were due to new, very small area holes in the antenna patbern,
The 2 second loss of tape recorder data on Pass 1208 COOK coineided with a signal decrease of
31 dBm and a return o the previous sipnal streéngth Tevel of -84 dBm within two seconds.

Although it is probable that the initial loss of data 15 due to the antenna holes, the duration ol the
data loss iz influeneed by the ability of the RTS to re~acguire the downlink signal onece it is realized that

the loss has pocurred.

3.17.2 Telemetry

2.9.2.1 General Peviormanee

Telemetry System performance was satisfactory throughoot the flight. POM Side Lwas
utilized on all active station contacts except Mevs 9 and 18 when PCM Side 2 was checked, SCLS-1'was
wiihized on all active station contaets exeept lor pericdic checks of 8G18-2 on Revs 8, 18, 130, 243, 373,
471, 584, 697, 911, 924, 1054, 1151, 1265, 1378, 1477, 1492, avd 1606, Operabion of both BGLS Hoks
wak satisfactory, exeept as noted In paragraph 3.7, 1. In addition, operation of the PCM Sysiem during
tape recording and operation of Tape Recorders T and 2 was normal throughout the flight, Tape Recorder
2 was used satisfactorily on Bevs 0 {ascest), 124, 125, 140, 141, 162, aod 936 for read-in and Revs 2,
133, 149, 166, and 936 for read-out.

To gain data o the Tracking and Telpmetry Subsystem performanee for lopger missions,
the subsystem was sxerciged 50 times per vevolution during Sele, This brought the total number of
subsystem on/off eyeles from 12,000 to approximately 21,000, the nuinber estimated fora 180 day mission.
AL eguipment performed satisfastorily.

3,722 Ingtrumentation

Table 3-5 presents the instrumentation anomalies at Lift-off.

—FOP-SEERE T HE AT ON BYE 15319-74
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TABLE 3-8

INSTRUMERNTATION ANOMALIES AT TIFT-OFF

- Identification No. Hem Deseription
BOOYL Primary REA Chamber Pressure  Ionoperative due to delective
Monitor tranadnecer,
BOG3 Thruster 3 Temperdafure Erratically indicated incorvect
Monitor temperature, usually 80° high.
H242 Lifeboat Hegulator Valve Close Will occasionally indicate a 1"
s Monttor {closed) with the Repgulator

Valve open and gas flowing
Thiz is an instrumentation
wnomaly.

3.7.8. 1 General
The vehicle SGLS command equipment was wtilized to receive more than 20 million bits

with no vehicle problem indications.

2.7.8.2 GFE Command Systam

&, ‘Extended Command System (ECS)

The ECE responded satisfactorily in all commund modes resulting in the loading of

249,965 Storéd Program Commands (SPCs) in memory. Of the 8PCs lpaded, 110,539 were outpul by both
PMUs for decoder processing.  The remainder were erased prior to theirtime label matches. Tn loading
- the 249,965 8PCs, there were no command rejects attributuble to the ECE,
B. Minimal Command Subsystem (MCS)
The MECS responded correctly to all commanding,

€. Remote Decoder/Backap Deeoder

Both sides of the Remote Decoder were used Tor each of the five recoveries. Performance
of both sides was determined fo be acceptabls through analvsis of telgretry data,
D, Comroand Syetem Usage Summary

- Table 38§ presents  summary of the command systom wsage theu Rev 1856,

PSR ER-H RGO BYE 15319-74
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TABLE 3-6

COMMAND SYSTEM USBAGE

{hours)
o System Total Operating Time
ECS 2432.6
- MO8 10.4
Remote Decoder 2.6
Backup Decoder 4.1

3.7.8.3 275 MHz Receiver

e The 375 MHz Receiver wad powered during thé entire mission with no anomalies.
2.7.3,4 Data Interface Unit (DIU)
The Data Interface Unit performed satisfactorily throughout the [light.

3.8 MASE PROPERTIES
The vehicle weight history is presented in Table 3-7.

TABLE 3-%

- VEHICLE WEICHT BISTORY

{pounds)
. Event W
Preliunch Weight 24,858
= After Sub-Sat Eject 21,423
Prior to RV-1 Separation 21,079
After BV-1 Separation 19,528
o Prior to RV -2 Beparation 1g,821
After RV-2 Separation 11,329
Prior to RV-5 Separation 16,814
After RV-5 Separation 18,518
— Prior-to RV -0 Separation 16,258
After RV-3 Separation 14,714
Prior to RV -4 Beparation 13,8064
a After RV-4 Separation 12,483
Frior to Deboost 11,048
—FOP-SECRE RN O BYE 1551974
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3.9 SOLAR ABRRAY {BA)

,,,,,,, Deployment and grection time histories Tor the selay arvays were nominal, The arrays wers deployed
ab-the first station pass (INDI) and were repositioned from 18% £6.0° at KODI on Rev 1 for maximums oulput
at the flight beta angle of 0 degrees,

3.10 THERMAL CONTROL
3.10.1 Mid and Forward-sections Including MCM
Flight data indicates that the thermal deelgn of these sections provided the regquired orbital

temperatore control, Nodegign changes are programmed asa resull of SV-7 flight performance,
9.10,2 Active Thermal Control (ATC)

The reference tomperature, T for the Mid-sootion film path ATC remained velatively

REF’
v constant for the first three segments of the mizsion and then experienced a gradual cooling of approximately

PP during 1207-4, The rate of ¢chanpe in T is approximately the same as the rate observed on 5V-§,

HEF

. The BV heater control zones, which are actively controlled relative to TREF'

of TREF‘ The reason for this cooling has not yet been determined.
3. 10,3 Afl-section

were fenerally within 1°F

Aceeptable Aft-section temperature control was nuintained throughout the flight. Al equipment
temperatures remained within design Hmits.
e The 8V-T Aft-section was configured as follows:
A, The external paint pattern and the battery and ARM madules are confipured the same as
on 8V-5 and BY.86,
B, The forward web of the ROB has been replaced with 2 tross network (block change),
¢, RCS Tanks 3 and 4 in'Bays 5 and 7 have been removadl,
Equipment and siructural temperatures indicated contamination degradation to external vehicle
thermal conbrol surfaces similar o that noted after all olher fHeghts, The amouwst of degradation was

within the bounds of preflightanalysis,

—FOF- SR ET RN BYE 1531914
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BECTION IV
PAYLOADS

4.1 BENSOR BUBBYSTEM
4, 1.1 Camera Operations and Performance
Overall, Misgion 1207 was a successful HEXAGON operation, The Sensor Subsystorn [88)

— performed very well and all of the filym was transported with good tracking characteristics and was
recovered without significant damage.

A Hlm tesr on one AN Dvame in RV-3 (Qp 304) did not adversely aifect performance. Film path
telemetry datd and Image analysis indicated that the tear had most probably oceurred after siposure.
Subsequent andlysis established the most probable cadse as ingestion of 3 connector dust cap in the Take-up
aren. Thore were no repeats of this anomaly,

Both fine film paths performed nominally throughout the mission exeept for a resonance exhibited

- by the Forward Camers metering capstan ab peak Va/h values of the origisalorbit. The corvrective action
taken waas modifying the orbit by raising the perigee altitude 3 NM on Bev 289 to avpld the troublesome
region, Operation was nomingl thereafter, In addition bo the 1414 Film, 1207 included approximately
5,000 of 80-255 Color Film, and 500° of FE-3818 Infrared Color Film on the Aft Camera. This is the
seeond HEXAGON mission Lo-aliempl Infrared color ghotography, aud the first to do so saccessfully,
Mission 1207 iz the first of the Block T series of HEKAGON Camera Systems, which incorporates an
Interchangeable Filter (ICF} capability.

e 4.1.2 Canera Data

The Panovamie Camera date for 1207 48 summaeized in Table 4-1.

o TABLE d-1

CAMERA STATISTICE

Parameter Porward Camera AfE Cimers
Camera Designation A B
Film 1414 1414/80-255/FE-3016
Foeal Length (inches) 59, 8917 59,8680
— Bguivalent Filter Type W12/ W-283 W12/ W28
Initial Focus Setting (miivrons) 37 33/63
Bupply Footage {({eet) 107,436 100,408/4084/501
Suphly Bpoal No. 2331 2470
Fupply Film Weight (1bs) #50.1 B8, 7
— e e Ty BYE 1531974
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TABLE 4-1 (- CONTD)

Paramoeler Forward Camera Aft Camera
Optical Set Numbers 031 028
Initial Pooumatios (s} 34.0
Estimated Remuining Preumaties {hs) 4.5

it should be noted that the fopos was pol changed oun either camera,

4. 1,8 Camern Operations
The mission was active for 103 days, the longest HEXAGON mission to date. The 858 had the

following constraints onits operation to preclude mistracking:
A, Mo rewinds greater than 5 incheg/second,
B. Mo d0® scan mode operations at +45° sean centers,
These constraints are aow vonsidered standard for fubure HEXAGON missions,
Filin footage for each camera and mission segment is broken down by each 157 segment, see
Table 4-2, The number of frames for each camera and mission segment acguired in each of the Tour scan
moder i glvenin Table 4-3,

TARBLE 4-2

STRIBETION OF FILM FOOTAGE PER SCAN SECTOR

{feet)
Mission Sean Sector ldegrees)
Segrient Camers '-00 o -45 -481f0 <30 -30to-15 -16tod 04615 185to30 30tc 45 45 to 60
1207-1 Hwd 946 2802 3355 3570 3654 3318 2817 1269
Aft 831 2452 3202 3424 3485 3141 2634 1114
1207-2 Pwd 1025 2714 211 3879 3408 2938 2832 744
Aft 1025 2714 3217 3874 B408 2940 2382 44
12073 Fwd 530 3023 0 3850 a6b4 3442 4913 618
Aft 530 3023 3 3950 3684 3442 2912 618
1207-4 Fywd 318 2366 KRR 5 3052 2734 2321 1764 20
Aft 317 2360 3104 3058 2140 2312 1758 180
—FOF-SEERES-—HERGON— BVE 15316-74
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4-2 ot vty Chrity

Approved for Release: 2025/07/25 C05128736




C05128736

Aggroved for Release: 2025/07/25 C05128736

PERFORMANCE EVALUATION TEAM
REPORT NO. 120774

TABLE 4-3

DISTRIBUTION OF FRAMES PER SCAN MODE

{trames)
[—m Bean Mode (degrees)

Mission ]
Segment Casiera 20 {1Im) A0 (20 00 (I 120 (4M)
1207-1 Forward a1s 1018 1557 258

Aft 315 1000 1534 206
124072 Forward 466 1657 1081 214

Aft 466 1557 1081 214
12073 Forward 1109 1413 1354 108

Alt 1109 1418 1354 108
12074 Forward 2194 1223 395 53

Adt 2190 17223 395 36

The Input Dyive Serve on the Forward Camerg had @ hicher than normal summed ecror deviation during
testing ub both the east aud west copsts.  This anomaly did manilest itsell on-orbit and resulted in a
detectable disturbince (T8 He), On the At Camera, during 1207-1 and 1207-4, an exbranecas pulse toward
the begiming of operation cansed an sarvly start resulting in fwo esbra frames.

Prior tovehicle lnonch, EM dabs indicated that the Forward Camera Supply Seal Door was
peensionally slicking to the Olo during tnitial trangport staat-up This anonaly was verilisd vin subsequent
analysis of the alfected [ibm: however, the angmaly did pol oecur on~orbil and there was no mpact on
camers, periormanee.,

4, 1.4 Photographic lmage Quality

Photographic lmage qualily was very good and essentially equivalest Drom both cameras, Mean
2:1 contrast VEM resolution performance was 155 +15 eycles/mm, which is comparable to or betler than
previous winter misstons. Peak VEM resolution was approsimately 180 oyeles/mm, The seven CORN
trivars remd ranged from 1, B to 2. 9 ground resolved distapce. Siogle acguisitions on color and infrared
color vead 2, 6" amd 5. 5" respectively, Thers was a consistest tremd for in-track guality measurements to
be alightly superior to crose-track., The 1207 tribar datd novmalized to £:1 conbrast is given in Table 4-4.

Although the PFA Team had been concerved aboul o poseible degradation of image qualily with
sucesssive RVs, an m~depth guality assessment revealed no significant losses with time into the
misgsion, There was, however, a predeminasces of low sun angle photography during the latter hall of the

origgion.  Locsl weather and acquisibion geonetry rather than camera system performance as such continue
—F PSR EEER A E O A BYE 15319-74
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to be the principle sources of quality depradution.
TABLE 4-4
CORN TRIBAR ACQUIBITIONS NORMALIZED 1O 2:1 CONTRAST

— Forward Camera —

Sean Field

Angle Anglp |——-GRD (Iwi)-—-—-«i er {eyeles/mm)

Op Frame {degrees) {degrees) I cr GM ir T GmM

33 0oz 24 2.0 2.8 3.6 3.2 144 118 130

ks bo3 5 «1.3 2.3 2.8 2.8 158 125 141
186 004 2 -0.5 2.3 2.8 2.5 157 138 147
529 002 -31 2.2 2.3 3.0 2.6 174 147 i54

== Aft Camera ~—

28 004 25 0.4 2.1 3.1 %.9 148 138 148
188 004 2 -2, 8 2.4 3.8 2.9 150 101 125
520 003 =21 o 2.3 3.0 2.6 169 157 152

As with previous missions, an intermittent anomalous arching of the major axis quality (8ean angle
dependency) was cbserved and continues to be unexplafned. A thorough analysis of this anomaly isin
progress,  The effective field corvature on-orbit was measured by VEM and found to be essentially fat,
confirming the adeguaey of the platen HIt setbings. There was po logs in resolution detdcted in mission
photography s compared to the comparable ground test data, This was an area of concern since, during
Chamber &-1 festing, oulgassing oteurred which confaminated the camera optical spurfaces. Resolution
variability, however, was apain more severe on-orbit {14%) than i Chamber A-2 (85,

GAWA ealealations hove been discontinued, These ealenlations served their initial purpose of
verifying CRYSPEH performance prediction programacing with mission fmage suitability for the photo-
interpreter, Analyses are continving in ap attempl to relate rmission pavameters and photographic image
quality to the Mational Image Tnterpretability Raling Scale (NIRS) data,

4.4.5 Focus

Mission 1207 was launched with focus set at optimum. There were no changes made during the
migsion. VEM analysig input {0 the foous dedision emploved for the first tinie the oew 25-step INSCAL-
produced VEM matrix, Use of the old B-glep VEM malbrices, which were used for gathering data from
Missions 1201 thru 1206, is now digcontinued. Cross ealibration demonsirates data compatibility. Based

on -4 subjective evaluation, the eclor photography was alsoal optimum focus.

~“FOP-SECRET I EXAGON— HYE 15319-74
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4,1.6 Film Bynchronization

Measured displacements in the smear sl imagery 09 compared to predicted disploeements were
VVVVVVV used to assess the acearacy of bmage motion compensation (IMC). Taunch settings made fror ground test

syne~-flagh dabe were within .01 inch/second mean smear residual ervor with the exdeption of the Al
Camera by-track. For this ease, Smear error was determined tobe 022 mcli/second and was corvected
an Op 132 by commanding o minus (-} 3-step ODAA change.

The S0-~255 Film on the Aft Camera was fownd to be too slow by . 068 Inch/second In the cross=
frack direction. Recommendations for future misslons have been made based upon the Misston 1206 and
1207 eolor on~orbil tests.

The anticipated on~orbit variability of image motion was less than that measured, oxoept for the
Aft Camerain<track divection. The on-orbit measured varighilily was less than the griginal 8V design

budgst.  The Aft Camera in-frack was . 018 inch/second in excess of the badget,

4, 3.7 Hxposure

An exposure imbalanee of . 06 log B between the two cameras was corrvected on Op 188 by reducing
the Aft Camera by a two-count 3lit width bias, Microdensitometric analysis of mizsisn photopraphy revealed
a slight overexposure (05 log E) relative tothe present 1.0 mean scene density alm criterion, However,
a changeto a 1.1 alm is recommended. Both eolor records appeared to have correct exposure.

Vse of the now 3-gtep snow biasing technigue showed a significant ineresse in the number of
rorrectly bissed snow surrvound frames over what would have resulted with (he former single-step eriterion,

........ Apalysis of sand surround frames indicated that the present desert polygon bias is sufficient when applied,

brat that modification of the spplication criferin may be reguired, Consistent with previcus missions,
analysis of vegelation surrouwnd frames Indieales that domastie pholography has larger seene log B ranges

than denled area photography, and that the Porward Camera tends to produce larper vanges than the Aft,

4.1.8 Engineering Tegts

Eleven engingering tests were defined in the Engineéring Photography Plan. This series of

tests was desipned to acguire data for assessment of onworbil camera, lens, and film performance.

Table 4-5 presents a-summary of objeciives gnd status of each of the tests.

P P-STeR RO BYE 15319-74
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168,

1t

Test

Thra Focus {1414}

Smear Slits (1414)

Smear Sliks (B0-255)

CORN Acquisitions
(80-258)

CORN Acquisitions
[(FE-3916)

Lens MTF {3414)
Tueson Aetuisilion
Coler Thru Foous

[BO-255)

Tribars for Resolulion

Bmear Versus Soan
Angle

Dense Culture Acguisition

(1414)

TABLE 4-5

Cjective

{Optiinise focus,

Validate IMC settings.

HByaluate smear slit
imagery Tor validating
IMO settines with
S0-258,

Evaluate and radio-
metrically calibrate
503-258,

Fyaluale bmape guality
of FE-38186,

Measure on-grbit leas
MTF.

Standard scene for
guality assessment,

Optimize focus,

Phot) qualily assess~
miend,

Aszess smear 88 A
funetion of scan angle
loeakion.

Phote/EM carrelation,

4.1.8 Processing and Reproduction

were shoared with the exeoption of BV-1.

Apgroved for Release: 2025/07/25 C05128736

SUMMARY OF ENGINEERING TESTE

Status

Accoraplished: sonfirmed foeus {1414)

was optimmom i BV-1,

Aecomplished; optimum biases
determined 1 BV-1; iraplemented
(ALt n-track) and confirmed in RV-2,

Completed in RV-1; no O0AA changes

regommended.

Completed in V-1 with a single
aoquisition veading of 2.8' GRD.

Completed in BRV-3 with 2 single
aequisition yeading of 5.6 GRID.

Two aoguisitions were accomplizshed
bt ware npt usable; test cancelled
after BV in favar of Test 11,

Satisfied only for BV-1, RV-2, and

RV-4,

Avcomplished in BRV<1; confivmed that
Tocas {S0-255) was optinmum.

Batisiied only Tor BV-1; BV-4, and
RV-4; aequisitions were in commeon
with Test 7. HResults indicate an
average of 2.2 GRD (floating contrast)
and 2.8° {2:1 normalized contrast],

Aveamplished mission goal

Accomplished: system performance

verified,

Defilming of all BVe was accomplished without any major diffiealty. Bolh TU eore locking pins

This vesulted in approximately 1007 of {ilm being spilled in each

BV durdne serial reeovery. Procesiivg and veproduction of the 1414 and S0-385 Filws was aceomplished

without ineident. A minor delay in processing the FE=3810 was caused by Hlm oresses in 2 non-imagery

area necegsitating & machine cul dn Op 694, S0-287%7, a new color duping (il reqiiting o spevial reveiasl

4-8
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process, was used (o geperale all color dupliestes, Magenta dye layer biack and white duplicates were

made of both type color records on 80-1982 Filny,  Experimentally modified Redonrlo Printers were uged

teyprint the BV -4 second generation positives with modified chemistry, High contrast duplication was
provided For spedially designated targets and areas,

HPIC analyses have shown that {he black and white deplicates from the ariginel negative are
similar in resolution transfer to previous 1200 series missions, The experimental second generation
duplicate positive system is.u good veplacement for that previously used as ib-provides some Improvement
inhighlight repdilion. The black and white duoplicates made from the color original positives (80-265 on
12071 and FE-3916 on 1207-4) were similar to past 1200 series missions. The second genevation coloy
duplicate positives made on Aerial Color Print Film 80-287 provided a substantiz] improvenent in
- resolution over that of 80-386 used on previous misslons, However, the tone reproduction of BO-287 is

poorer than Both the eolor original pesitive and comparable coples made onp 80-356 Film. The volor
duplicates made from the color IR original positive were judged good to exvellent for color balance, but
pogsessed poor resolution as a resull of the low resolulion capabilify of FE-3916,

4, 1, 10 Exploitation Suilability

The overall interprefation suitability on Mission 1207 was average, with the majortly of the
targots resd out by NPIO rated a4 on the National Imagery Interpretation Rating Scale (NIIRS), The
inbroduction of NITES ralings in Mission 1207 has vonfirmed the relationshipof the interprelobility of w
photograph to e basic acguigiiion conditions of weather, photo seale, obliguity, and solar elevation.

The new 80-287 Color Duplicate Positive Film vesulted inan improvement in the sxploitation
capability of the eolor pholograpby due to 3 'higher resolulion level than 80356, The lmage quality of the
color dupleate positive dg slill lower than the black and white duplicale positive, but many photointerpreters

said that seersiotal eolor eoverage of their targets was beneficial. Tone reproduction and eolor fidelily
problems were noted in the coler duplicate posibive wade from 80-255. An B0O-288 color duplicate positive
had tobe sabstituted for the S0-287 duplivate positive for the wheat vield study.
The FE-3916 IR Coloy Origingl Positive Film, while of low resolution, resulted in good to

axcellent interpretation comments from the photointerpreters sagaged in the wheat vield study.

4.2 MAPPING CAMERA SUBSYSTEM

4.2, 1 Muapping Camers Operations and Performancd

The Mission 1207 Mapping Camers Subsystem (RV<5) opersted on 134 vevolutions between Hev 6
and ey 937, Recovery was affected on Rev 942, Afotal of 2,106 frames were exposed in the Terrain
Camera and a corresponding number of frame pairs were exposed in'the Stellar Camera, These exposures
incloded 18 frages of 3414 Pilm exposed onthe Terrain Capierd for ensinsering evaluation, and 19 frames

- exposed far in~flight calibration.

BYE 18319-74
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Post {lpht analyses conducted at the processing site, the Mapping Camera Contractor's facility,
and DMATC have shown that mission dbjectives were met with a high level of saccess,

The fmagery acquired Irom both caméras was comparable o past missions. The Terrain Camera

~  performed ot expected Tevels based o acceptance test vesulta, and the Stellar Camerns recordedin

adeguate distribution of sixth magnitude stars,

Excopt for the Stellar provess marks; the ancillary data geperated by both units was acceptable,

Weather conditions Tor the mujority of the photography were fair to good with approximately 1%
of the photography being 90% cloud free, Compared to previous missions, 1207 had the highest percentnge
{808 of eloud Free photography.

Table 4-6 sumimarizes the sipgificant Mapping Camern Subsystem aetivities.

TABLE 4-6

BUMMARY OF SIGNIFICANT MAPPING CAMERA BUDBYSTEM ACTIVITIES

Rev Aetivity Event
- Agcent No anomalies,
7 FPhotograply Health check with programmed photograghy .
"""" 24 Photography First indication of D platen press TM anomaly.
a8 Photography +¥ shotter TM (8212) indicated shotler
"ot cloged™.
113 Photography Bar XC acguisition.
405 Photography Bar XC aggulgition,
427 Photography First indieation of "D eapping shutter
TM (8204) anomaly.
632 Photography Har ¥C acguisition.
932 Photography 3414 engineering,
933 Phiotography 3414 engineering,
934 Photography 3414 eaginvering.
336 Photography BT in-flight ealibration.
....... 938 Photography Atternpt to photograph Comet Kohoutel,
239 Film rasout Unsuecessiul film runout event due to
stalled Terrain gystem,
o 942 RV-5 recovery Successiul aly recovery of RV-5,
—TOPSEERET-HEXAGON— BYE 15318-14
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4.2,2 Mapping Camera Subsystem Dala

The Mapping Camers Subsystem data for Mission 1207 is presented in Table 4-7,

TABLE 4-7

MAPPING CAMERA SUBBYSTEM BTATISTICE

Stellar

Camera Desiznalions Terrain +¥ =¥

Foeal Length {inches) 12,0156 9.5&00 8. Q_GBB
- Filter Type WR-21 Meme Kone

Regeau /N 15 Q25 liF
- Lens §/N 004 408 Hin

Supply Spool /N 050 104
. Supply Film Weight (ibs) 58.9 10, 99
= Eilen Dats -~
Terrain

Pype 3400 MOD 3414 MOD 3401 pden

Lengih {feel) 3,855 2.0 30 2.0 20 10
e ftellar

Type 3401 2400

Liength (foet) 2,000 100

4,2.3 Image Quality

The majority of the Terrain Camers Imagery was good and appeared consistent throwghout e
fHght. ~The best Imagery scguired wasg equal to the best of prior missions; however, there was less
photography of colbured ayveas for comparison.

This was the fivst Mapping Ciamera Subsystem to use 3414 Film in the Terrain Camera. Thivty
fept of this film was "tagged on'' for special engineering tests. Test objectives were accomplished and the
results support the plan to uge this film as the primary load for the Terrain Camera effective with Mission
1208,

Stellar Camera imagery was good for both Plus aod Minus Y., each camera revording between 50
""" and 100 images on evaluated frames,

Data derived from VEM analysis will nof Be-dnchuded in this veport.  The duplicating Hlm was
e changed from 80-487 to 80-284, and a matrix was not available fo evaludte imagery on this Hlm,

Dengity measurements rmade gt the processing facility indicated exposare levels for 1207 were

RS-SRS R BYE. 1631974
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correct and essentially the same as for Mission 1208,

4.2,% Thermal Profile

There were no thermal condrol pioblems on this flight, Palnt patterns, the gume ag those on 1208,
AAAAAAA provided excellent thermal distribution on the MIBEA and EDAT Assemblics.

4, 2.6 Presaure Profile

Average chute pressurve stabilized ot 45 micrometers, This was an tucresse of approgimately 15
micrometers from the average level of Mission 1206, The fnerease was planned to supply pressure levels
comparable to'the corong free pressures experienced during svoend testing, Amaximom of 55 and 2
mdtbmum of 28 mieromelers were recorded duving the Hight.

4. 2.7 In-Flight Calibration

T addition to the preflieht calibration data, fwe addifional calibration stegs are conducied on-orbit.
The two in-flight calibrabions, vange and stellar, are digtinetly different operations,

Runge ealibration is conducted while operating the camera ip the normal mode over a ground range
eontaining acorately mensured vontrol points. A typieal range isthe Bar XC located in the Avizops/New
Mexico area,

Stellar calibration was aeeomplished ip two separate operations at the end of Mission 1207, This
paltinration required the vehicle to be positioned to an attitude thal pointed allthree camera lenses al the

------ stars. The camera was then operated inthe Calibrate Mode to record stellar imagery on the Terrain and
Stellar formats stmuliancously. Film Types 3401 npd 2408 were used in the Terrain Cameras for this
operation. Evaluation iz ewrrently in process o determine the walibration polential of the stellay imagery.

4. 2.8 Suramary of Anomalies

A, Telemetyry Anomalies

{1) Anpmaly - Tevealn Platen Press (8-208)

Analyais
— The first indication of the Press Telowelry anomaly pecurrved on Op 3, Rev 24, Nine
frames were operated during this rev with telemetry switeh 8-~203 indicating "No Presg" on Frame 001,
“Normal Press™ wilh 2 TM spike at-the end of Frame 002, and spikes abthe beginning and end of & normal
press on Frame 003, Anomaly characteristios al this Ume weve stmilar to those experienced on 1208,
Since flatness measurements and image evaluation conducted during post fHight analysis of 1200 established
that photography wis not affscted by this anomaly, normal progearming was continved for 1207 operations.
Correct T/M press indications were recorded until Op 55, Rev 265, when 3 Irames of a 29 frame operation
—  ipdicated a TM spike on the end of @ novmal press. On Ops 57 and 58, Rev 281, wd eontinding through
Rev 475, 8-202 indieations were erratie.
Therd were no 85-203 indications recorded from Rove-408 thra 720, On Revs 722 thru

—FEe-rrR T T et BYE 15319-74
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736, theve were eight 8-208 indications during 55 frames before the telemelry agatn woeot Inactive, On the
1ast operation, there wag one B8-20% indieation,

Amumber of Frames were selected for flatness measurements at DMATC, The
selection incloded samples of all the different press conditions, including normal operation, that were
recorded during the mission. Reduction of the flutpess measurements produced 3 standard deviation of
less than 10 pdevomioters on all frimes medsured, Hejeetion eviterion for thasge méasurements st DMATC
ig 12,9 micrometers,

{2} Anomaly - Terrain Cappiog Shutter (8-204)

Anulvsis

On Op T8, Rev 427, the Terrain Capping Shotter Wonitor {(8=204} indicated " Closed™
Tor one frame. Capping shutter occurvence (B-206) indicated normal operation for this frame. A tracking
gtation problem was repovied for this rev and the anomuly was attvitbuted to loss of syne in the telemetry
transmission. No action was taken apd normal [ight programming continned.

On e second operation of Rev 444, 8-204 indicated the capping shuller remained
"Closed™ for 4 frames of a 21 frame operation. Since the telemetry dala for this rev was processed
through a different tracking station, a telemetry fransmission problem was raled out and a0 analysis of
the problem from 2 camers standpoint was pursusd,

£-204 1sa microswilch THM monitor that indicates the capping shuller is starting to
bpen, S-208, & rofary switch mioniter, indicates capping shutier vedurrence when {he shutier approaches
the [ull open position. For all "Closed™ indications of 5-204, 8-206 reported normal operation. The
problem was diagnesed as ¢ telemelry microswiteh malfunction and no further action was tiken.

This anemaly ceccurred randomly throughout the remainder of the misgsion. Inall
enses, B-208 indicated novmal operation of the capping shutter. A post [lleht evalvation of the pholography
substantiated the conclusion that this was atelemetry problem.

{3 Apomaly « Plus ¥ Shutter (8+212)
Analysis
On Rev 87 and continuineg randomly to Rev 136, 8-212 indicated thut the Plus Y Shulter

was not cloging for sveryframe. Hedondant yeonitor 8-285 continued to fndicate pormal operation.

This problem ecourred previcusly duving integration testing in the B-miode and during
Solo operations on 1208, ALl indormation indicsted that this was a telemmelry microswitch problem and
normal eperations were continued,

Eviluation of phetography taken during this time did not indicate any shutter
ragifunction,

B. Terralopand Stellar Camera Systems Anomalies

— SRR e BYE 15319-74
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(1) Anomaly - Terrain Transfer

Al depletion of the Terrain {ilm, the transport did not transfer all the film jato the

Take-up.
Analysis

The Terrain transport stalled onthe fourtl frame of Rev 988, The system
subzequently operated normally, withool take-up for twe frames on Rev 989 and one frame on Hey 1054,

The Terrain Supply Torguer TM (8-101) showed a reduced level when the Terrain
Hilo supply was depleted. The data from the ope frame on Rev 989 indicates the film wag 8 ta 9" from
the Input Metering Roller whoen the system stalled,

The system was not designed to operate without Supely or Take-up tension. Possible
damage and/or lockap of the starwheel mechanizsm is g 'high probability failure mode, Also, loose Hoo i
the transport eould easily jar in several gear meshes or close Tolerance Roller configurations,

{2) Anomaly ~ Temperature Sensor (8-154}

Analysis
On Rey 719, Tempersture Sensor 8-154, locited on the Plus Y side of the upper
Teprain Shutter/Lens Assembly, indicated 8L 5°F. Normal operating temperature for this sensor had
been 73,47 F. Bensors 148, 152, and 154 are all associated with the heater for Thermal Zone 2; Sensors
148 and 152 continued 1o recoed normal operating temperatures and the problem was diagnosed as bedng
sensor/ civeuit related,
{3} Anowmaly - Hole in AH Stellar Chute

A small lght leak i the aft Stellar chute resulted in a superimposed lmage (pinhole
eamorn effect) onthe tenth frame toward the Take-up from the start of most operations. | Pressure makeup
equipment, Ioeated in fhe APSA, has been identified in the superimposed imagery.

Analysis

Thwumination of the pregsure makeup equipment was provided through the lightening
heles loeated on the botfors aft face of the APSA and veflection off the silvered chule seclions.

Extensive analysis, which included simulated photography and pighole viewing, has
located the position of the hole in the aft chute, approximately 8 forward of the rivets which atlach the
prounding strap brackel to the chule seetion,

Uhservationg

The following cbservations have been devived from this analysis:

{a} There are wo attachments or rivets located inthis ares of the chute that are
potential apertures for light leaks,
(b} The position of the chute geam is limited by the length of the grounding strap

-G RE - NERGO N BYE 15319~74
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to areas that ave oulside the view of the imagery aequived,

{e} A holé of approvimately . 070" was necéssary to produce this imagery.

{d} Light leak tests condueted prior to fight did net indieate any signs of 2 hole,

{#} The chute soctions and pressure makeup equipment are installed in the APSA
prior to lght leak tests and mating with the vehicle, Upeon completion-of the light leak tests, no further
work in this area is reguired of the camera contractor.

Conclusions
The vonclugions ara:

{a) The location of the suspected hiole is-in 2 position at prechudes the
possibility that Joose, broken, of improperly installed hardware coused-the leak,

{b} The precise cause of the Tedk iz unknown al this fime.

{4} Anomaly - Stellar Process Marks

Anlyeis
Steltay peovess miarks were noted throughout this mission but were not of sufficient
density to activate the optical tilting device. This condition was & resulf of changing the Btellar Transport
Asgsembly during integration testing, The replacement transport from SV-8 had been updated with improved
process markers that rogoice Wgher cuvrent levels for proper illwminalion, Comman elrouilry contrpls
the density Ievels of both the Terraln and Stellar process mavks making it ditfienlt to optimize density
levels for boll cameras when unit designs are different,

4.2.8 Exploitation Suitability

The teehinieal snalysis of the Mission 1207 imagery by the DMA Post Fiight Analysis Team includoed
a comparison of the photography with the system specilications. Asa resalt of the instrument nieasure-
ments and various other metric evaluations, the system was determined tohave provided all necessary
data and to have satigfied all eritieal performance requirements.

4.2.10 Processing and Reproduction

The BY arrived al the processzing site in good copdition at 1500 hours GMT on 8 January 1974, The
cul/seal mechanism was closed and the temiperature tabs localed on the Lipof the RV were intact and
appeared normal, The fag ends of film were free of the cutter assembly and clean serrated culs on both
the &tellar and Terrain records were nobed, ‘

Appraximately 15" of the Terrain record wag over the spopl flange, The Apti-hackip SBolensid
wias not gperdting onthe Terrain Take~up.

The Stellar record was approsimately 1/8" below the top of the spovl [lange, No static disdharges
were noted during the despooling operation.

Al eamera redords were provessed on 8 and 9 Jansary 1974, The Stellar record could not be

BYE 1531874
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optically titled because the process marks could not be sdequately detected ab the infrared viewing
station., The Terrain recovd was not optically titied due to a problen: in the optical Btling solbware.
Therefore, both vecords werve titled manually, Posb-mission simalalions have recreidled the proilem
and the-gofbware is presently being modified.

All duplicate copies were printed on the Kingston Printer. Duplicaie positives of the Tervain 5400
wul 3401 Filns were prepaced using Aerial Duplicaling Film (Estar base) 50-284 and those for the 3414
Filnowere prepaved using High Resolution Aerial Duplicating Film (Fstar base) BO-192. Duplicate
positives of the Stellar record were prepired using Aerographic Duplicating Filw [Estur base) 2420, Al
duplicate negalives were prepared vsing Direct Duplicating Aerlal Filim (Estar base) 2422, Viseous Dalton

Processors were utilized for all duplicate processing.

4,4 SUBSATELLITES
Two sabzatelliles were carried into orbif on 8V, A 450 pound Subsatellite Unit (88U) was carried
on the Minus Y side of Uie Forward-section, Seguration of this subsatellite ocourred on Rev 13,5 following
an 8V vaw maneaver of 23,5 degrees, Separation cccurred al -11. 8% latitude on the descending node.
All subsatellite separation sequence svents woere within specified limits and the subsatellite went onto

achieve its desired orbit,

Subsatellite was carrvied on the Flus ¥ side of the Forward-section.  Separvabion

of this subsatellile ceoarred on Rev 2, 9 which coincides with 42, 1% South latibwde on ancascending pode,
The subsatellite separation sequence was within desived tolerances and the subsatellite achieved its

intended grbil.
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SECTION Vv
RE-ENTRY VEHICLE SUMMARY

5.1 BUMMARY

The recovery stalisties are ghown in Table 5-1. ARV events {on-orbil, re-gitry, and récovery)
oeeurved s planned amd the RV {lights followed the predicted trajectories,

The futer weaps of film on AV-2, BV-3, and RV-4 were loose due to relative motion between the
Eilm stacks and the RV after aerial retrieval induced shearing of the core plus. Aervial retrieval londs
exeeeding the core pin strenpth are expected. The payload on RV-1 was recovered withoul Iocge wrapping.

Al subsystems performed satisgfactorily and met a1l siission requivements.

5.2 RE-ENTRY VERICLE PERFORMANCE

AL RY on-ovbit functions were sormal and sceurred on time. The 8V provided a satisfactory pitch
anggle for each separation. All other SV/RV interface functions were nomindl, The RVs were adequately
spin stahilized duriog the vacawn const phase and derodynamically etable during the almoespherie phage of

the re-eptry trajectory.

5.4 BE~ENTRY VEHICLE SUBEYSTEM PERFORMANCE
Two diserepancies were ¢haerved during the post flight examination of the recovered vehicles,

OnRV-4, the Main Batbery vented 2 smiall guantity of electrolyte through the overboard vent
during post retrieval shipment. Corrective action consisting of a baitery case leak lesl has been ncarpor-
ated offoetive with SV-10. Retrofitting was not deemed necessary,

B, "VHT Antenna

One antenna was missing at the Hime of boavdiog RV -4 on the recovery afrerafl, Bignal

strength recordings indicate that the strength levels and patterns appear normal by comparison with

previous flights, No data indicates the antenpn wag migging prior to aerial recovery.

§.4 STELLAR TERRAIN RECOVERY (RV-B)

V-5 wns suecesstully recovered on Hev $42. Recovery statistics nre shown in Table 5-3, AL RY
subsysterns periormed normally. The BV provided a satisfactory piteh angle affer a vaw reverse, All
other RV/8V interface functions were nominal,

The miss distance between the predicied impact poinl (PIP) and the salimuted point of parachuie
deployment (EPPD) was eplculated to he 33,46 NM shortand 1. 94 WM east of fhe graund track, The

capsule was reeovered at 12,0007 an the Hrst pass.

BYE 15818-74
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TABLE §-1

RECOVERY VEHICLE RECQVERY BUMMARY

m
RY Serial No. 32
fecavery Kev Moo 239
Recovery Date 24 Wov 1873
DPayvioad Weight (Ibs)
(Measured weight from
recovered ®HV)
Forward 2217
Aft 230. 3
Unbalunee Peroent 1.0
SV Oebit (o haSwp) B8. 20 x 163.76/132.92
AV Piteh Aaple {depress) «33. 4
Nominal PIP Lalituds 31.00
Tmipact Locdtion Brror
BPPD versus Teapat
Eval)
Overshoot (M) 18,5
Underslisot (M)
Cross~Irack (NMy £, 58
Reoavery (Aerial)
Altitude {feet) 14,000
Parachute Condition Normal
Retrieval Pass 1
Recovery Capsule
Paylpad Condition Gonxd

WOTES: 1. hp =altitade of Periyee NV
2. ha = Altitede of Apopee (NN
3. wp = Argument of Periges (degross)

BOZ
17 Dec 1372

205.0
2040
0.4
90,91 % 147.76/1458. 42
«3. 5
26.00

2.1

1. 0E

12,300
Hormal

Good

1038
13 Jan 1974

2284
2287
0.2
90, §7-% 166, 11/147. 73
- 46, §
1700

0.8

4,28

10,800
Normal

Good

RV-4
18
1856

30 Feb 1974

184.6
185.4
5.3
90.22 x 153, 66/180. 21
-3, 4
25, 5'!3

3.4
4. 98

10,300

Minor vone damiage:
One mugpension fing
broken.

2

Good
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TABLE 5-2

BV+5 RECOVERY SUMMARY

Recovery Rey 942
N Date ¥ January 1974
Payload Welght (s} 68.78
" BV Recovery Qrbit
Perigee (HNM) 90, 24
— Apogee (NM) 154.4
Argument of Perigee (degrees) 124.9
SV Pitch Angle after vaw around (degrees) «53.3
FIp EPPD Afr Recovery
Latitude 16:;:4* 16° 33° i6® 20
7 Longitude 154° 1,2 153° 63* 153° 45°
Altiude - - 12,000°
—FOPR SECREF-HENAGON- BYE 1831974
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BECTION VI
OFPERATIONAL SUPPORT

5.1 BOFTWARE

The soffware configuration used to support Mission 1207 was 'TUNITY MOD 2, with ho significont
changey from the previous miskion. AOES/Sveilem IT configuiation was 17, 1F8, Correéctor Tape OT 15, 1F
T8, A nominalone rev load evele for the payload revs was uged during the viission phase. A fetal of
1,887 eommand messhges were penerafed, of which 024 were loaded fnto the vehicle. Teén sofiware
problems (8PRs) were encountered during the mission phase and vonsidered THeht crities]l. Those 8PRs
are disoussed below:

6,1, 1 PR MD2-8318 (P TORED)

The MPR users determined that 'CFDB need 11 place accurncy rather than 9. This accurdey was

provided.
8,.1.2 BPRMDZ-6118 ("TNMOUND)

¥or camers operation on:Rev 91, the SLW bias was incortectly dpplied. An ideal SLWiis
ealewlated which Hmits ot maximam value (910), then looks for a bas. The idealvalue can be well over
SO0 at low sunangles hence causing endevexposure, The modification to "IMOUND corrected the
procedure,
§.1.2 SPR MD2-6323 "TSTAGEN)
The 8P genervutor would not zecept separate 8TA chrds for both o mode change and 3GLS change.

This occurrence wis too frequent and inconvenient fo message goneration to warrant only 4 work-around,
§.1.4 SPR MD2-6224 ("TBALL)

A camera operation on Rev 135 confained two automatics and a MOP. The op svore was

impropeely handled on the first antomatie. The usor wag correctly informed and the modification to
TBALL made.
6.1.5 SPR MDE-6325 ("TSTAGEN)
TUNITY improperly handled an ACES breoken pass (bwo segments) by misplacing o Format D

Seloot comand, Hesenoration of the message wos regiired and modification of "TSTAGEN solved the
problera.
6. 1.6 SPRMDE-5348 ("TOREY)
'TOREP provided the wrong clock coefficionts because it did pol observe the UTC digcontinuitios

as regquired ab vear end. This resulted in 3 one second ervor. The modification provided the same
modeling as that in the AOES SCLOCK roufine.
£, 1.7 SPRMDI-B351 PTFUNCHE)
AMOP on Rev 1222 had 4 Irames oo the Forward and 1 on the All due to g misplacement of the
RO BYE 15310-74
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FT. command. The werk-around was sssuring a minimum of 5 frames for a MOP. The modifiestion {o
IFUNCHE was the incorporation of caleulating and cheeking the number of frames veguived,
6.1.6 SPR MD2-6362 ("IHISUM)

The CHG run was aborling when atferpting to read g non-existent record zevo. The modification
provided a responas to this situation,
6.1.8 BPR MD2-6350 ('TAPOUT)

A bounds viclation ocourred during tape recorder logfor Mossaee T30 nod communications and
megsages could not be updated until the software was corvected,

6.1, 10 SPR MD2-6357 (TAPOUT)

The "TAPOUT suprmary listing for Message 120 update confained ervoneous oulput and eould not
be used wrtil "TAPOUT was modified,

6.2 BATELLITE CONTROL FACILITY (8CF)

The performance of the 5CF in support of 1207 was commendable, However, some equipment and
operationa] problems were enctontered whivh caused minlmal lmopaet oo the mission, Command fessage
genevation and transmission, and downlink TM reception and processing were satisfactory to support the
operation.

6,2, 1 Headiness

A 34 vev Dress Rehearsal using "TUNITY MOD 2 and MODEL 13, 1F was begun on 30 October 1873
and suceessfully concluded on 1 November 1873,
6.2,2 Qrbit Operation

Orie dedicated CDC 3800 Computer was used throughout the operation; 4 second computer was used
for 722 hours of operation. The eompuber wsage rale was 1. 88 compulers per day.  In gensral, some powr
tape recorder data caused a delay in MPR geperation and anumber of additiony]l commiand messiges were
regquired to bring up alternate remote tracking station (RTS) support. The more sipnificant RTE problems
are as foliows:

A. HULA Rev 269

Tape recorder data lost doe to porsonnel crror.

B, [POGO Revg 308, 311, and 328

Loss of the BGLS transmifter caused some lossof Bape recorder data and reguired
bringing up additionzl RTS for mission support.
C. POGO Rev 372

A time eritical tape recorder conmimand was missed due fo perspnne] error causing loss

~“FBPSECR R R A O BYE 15319-74
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of some data,
I KODI Rev 825 sl 968

RTS eompuler down requiring reprofiling of load station.
E. POGO Rev 981 thry 982

No command capmbility and & message not loaded. To provide protection against-further
lomg tevm outage, BOBE Bubcyele 8 or T was roufively scheduled as an dliernate load station for the
remainder of the mission.

¥, KODI Rev 1436

SOLE transmitter fnilure prevented loading of a payioad messuge.

A substantial effort on the part of the Field Test Forve, primarily the CG and the TA Staff was
expended in suppart of SV-8 development and readiness in pavallel with wmission support. These activities
included:

A, BV-8 Development Exerdige (11 to 18 February 1874),
B, BV-8 Mode development
C. SV-8 Orbll case shady and evaluation,

6.2.3 Recovery Operations
A. Revovery 1207-1

Preparation, deorbit pnd entry events, and drogue and main parachute deployment conditions
were normal and execuled ag planned, Aerial recovery was accomplished on the first pass at 14,000
altitude, 20,7 WM from the predicled bupact point,
B, Recovery 1207-2

Aerial recovery was acconplished on the first pass at 12 300" altitede, 20 WM {rom the
predicted impaet poinl. The recovery forees veported the parachute cone looked solt and fell several
timies at an aliftude of 16,0007, but thal i was evect and stable prioe to recovery. The BV and chute were
reported in normal condition.

. Recovery 1207-3

Aerial Peoovery was aecomplistied on the Brst pass 8t 10,8007 altitade, 6.5 NM fram the
predicted Ympact point. At the time of recovery, the recovery direrall’s LORAN and Doppler Computer
were malfunctioning and they were using the SRU TACAN for posttioning. The aeriul vecovery lovation was
Later derived from this information in the navigator's log, The heat shield wus also recovered,

The recovering alrcralt reported the Delta 3 (water recovery) Beacon was received
inpmedistely after revovery contact. This later proved to be caused by a2 malimetioned switeh on the

recovery aiveraft, which when turned to the Delta 3 frequeney remained at the Delta -2 frequeney.
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. Becovery 1207-4

Aerial Tecovery was accomplished ob the second passat 10,3007 alitude, 20, 5 NM from the
predicled impact point. The recovery forces reported that the VHF antenna on the drogue inortar hole
side-of the BV wasé missing. One heavy suspension Hne was broken and 2 possible tear in the upper part
of the main canopy was also notod.

E. Recovery 1207-5

Agrial recovery wae aceomplished on the fivst pass at 12,0007 altifude, 33. 6 NM lrom the
predicted fmpact point.
6 2.4 Command Message Generation

A ope vev load philosophy was employed; whéreby the SE/OT add-on message is generated each
rev in prder to use the latest wealther data. There were 1,087 command messages generated during (he
primary mission of which 15% weve rejected, The major cause of rejection was that no new payload
gelections were found in fiie new messape after generation. Minor causes were: (1) hardware constraint

violations, (2) problems with meshing of seguences, and (3) provlems with son-standard payload operations.
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ACB
ATC
BV
BY/3V
bes
ECB
EDAP
EPPD
GFE
/5
ivs
NOM
Mes
MMC

BVR
OA
OAB
OOAA
PACE
PCM
PIWH
PFA
PGR
P
PMEB
PMU
BT
Pwn
RACS
RCE

APPENDIX A

GLOSSARY OF TERMS

Attitude Coutrol System.

Active Thermal Control.

Booster Vehicle,

Booster Vehicle/Satellite Vehicle,
Dobpler Beacon System.

Fxtonded Command System,
Elgctrieal Distribution and Power,
Estimated Poiot of Parachule Deployvment,
Government Furnished BEguipment,
Horizon Sensor.

inchi{es) per second.

Mapping Camerd Module.

Minimal Command System,
Martin Marietta Corporation.
nauticnl mile(s).

Non~volatile Besidue.

Orbit Adjust.

Orbit Adjust System,

On-Orbit Adiust Assembly.
Primary Attitude Control 8ystem.
Pulse Code Modulator,
Pitch-down.

Post Flight Analysis.

Piteh Gyro Rate.

Predicted Tmpact Toint,

Prezaure Makeup System,
Programmaible Memory Unil.
Pacifie Standard Time,

Pulse Widih Modalator,

Bedundant Attitude Control System,

Reaction Control System.
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APPENDIX A {CONT'D)

REA Reaction Engine Assembly,

REM Reaction Engine Module,

Rev Revolution.

RTS Remote Tracking Station,

rY He-entry Vehicle,

SBA RBatellite Basle Assembly.

SBAC Batellite Basic Assembly Contractor.
SECO Stage 11 Engine Cut-0fi,

Bep Separation.

SGLS Space Ground Link System.

Bola System Enginesring Test after Fourth RV Ssparation
BPC Stored Program Comumand,

ERM Solld Rocket Motor.

38U Subsatellite Unil.

8T Stellar Terrain.

BT/RY Stellar Terrvain/Re-eniry Vehicle,
su Bupply Unit.

BV Batellite Veldcle.

TL& C Telemetry, Tracking, and Command.
TV Thrust Vector Control,

VBE Variable Block Erase,

V&/h Orbit Angular Rate, In-Track,
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