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FOREWORD

This report was prepared for and by direction of the Director, Program A, and constitutes
Volume III of the Final Mission Report,

The preparation, collection, and reduction of data in this report has been a joint effort
of the Post Flight Analysis (PFA) Team comprised of the following organizations:
SPO
Stellar Terrain Subsystem Contractor
Processing and Reproduction Coniractor
DMATC
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SECTION I
SUMMARY

1.1 INTRODUCTION

This report details the technical evaluation of Stellar Terrain (ST) system SN 008 launched
on 10 April 1974 (mission 1208) and recovered 9 June 1974, Significant aspects of the ST test and
integration, satellite vehicle performance, post-recovery handling, and mapping suitability of the
product are also included, Camera data, mission statistics, and recovery data are summarized in
Tables 1-1, 1-2, and 1-3.

1.2 CAMERA OPERATIONS AND PERFORMANCE

This 8T System, the fourth flown, was fully operational and anomaly free for 60 days on
orbit, making it the longest and most successful mission flown to date. Post flight analyses con-
ducted at the processing site, the Contractor’s facility, and Defense Mapping Agency Topographic
Center have shown that mission objectives were met with a high level of success. The terrain
imagery was comparable to the best of past missions and an adequate distribution of sixth mag-
nitude stars was acquired on the stellar frames, The ancillary data generated by both units was
accepiable,

As on mission 1207, a 30-foot length of EK 3414 was “tagged on” to the terrain film supply
for special engineering tests, The results of these tests support the decision to use EK 3414 as
the primary load on 1208,

Weather conditions for the first half of the mission were generally good, However, as the
mission progressed, weather conditions deteriorated resulting in 30 percent or more cloud cover
on approximately 25 percent of all terrain frames, ’

1.3 IMAGE QUALITY

The majority of the terrain photography was good and appeared consistent throughout the
flight, The average resolution derived by VEM analysis was 60 I/mm. Stellar imagery was good
for both plus and mipus Y units, On evaluated {rames, each camera recorded between 75 and 100
star images.,

1.4 EXPOSURE

Density measurements made at the processing facility indicated exposure levels for 1208
were correct. Essentially, exposure levels were the same for missions 1206, 1207, and 1208,

—FOP-SECRET-RUFF NOFORN ICL-TCS-2013-74

HANDLE VIA
TALENT-KEYHOLE

1-1 CONTROL SYSTEM ONLY

Approved for Release: 2025/07/25 C05129062

[



C05129062 Approved for Release: 2025/07/25 C05129062

—FOP-SEERET-RUFF NOFORN

POST FLIGHT ANALYSIS
REPORT NO. 1208-5/74

1.5 THERMAL PROFILE

There were no thermal control problems. Paint patterns, the same as those on 1207, pro-
vided excellent thermal distribution on the MISEA and EDAP assemblies. '

1.6 PRESSURE PROFILE

Average chute pressure stabilized at 22 micrometers, a decrease of approximately 20
micrometers from the average level of mission 1207, This decrease was planned in order to
supply pressure levels that were compatible with corona-free pressures experienced during
ground testing. A maximum of 47 micrometers and a minimum of 10 micrometers were re-
corded during the flight,

1.7 CALIBRATE MODE OPERATION

Calibration was conducted on revs 965/966, Four separate calibration operates were pro-
grammed at 20-degree intervals using 3401 film in the terrain camera. Analysis of the star
imagery and calibration potential of this operation is in process.

1.8 SUMMARY OF ANOMALIES

There were no ST anomalies,
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TABLE 1-1
CAMERA STATISTICS

Camera Designations Terrain +Y ~Y
Focal length, inches 12.0772 9.9784 9.9780
Filter type . WR-21 None None
Reseau S/N 012 029 024
Lens S/N 006 012 005
Supply spool /N 094 107
Supply film weight, pounds  58.03 10.99
Film data
Type, terrain 3400 MCD 3414 MCD 3401
Length, feet 3301 2.0 30 2.0 30
Type, stellar 3401 3400
Length, feet 1966 100
TABLE 1-2

MISSION STATISTICS

Mission number 1208

Satellite Vehicle Sv-8

Launch date 10 April 1974

Launch time 2020 GMT

Orbit inclination 94,52 degrees

Initial perigee 85.55 nautical miles

Initial apogee 164.73 nautical miles

Argument of perigee 141.36 degrees

Initial period 89.01 minutes

Range of photo altitudes (approx) 86-117 nautical miles

Range of sun angles 16-86 degrees
TABLE 1-3

RECOVERY STATISTICS

Recovery date 9 June 1974
Recovery time 2231 GMT
Recovery rev 973
Comment Routine air catch
ICL- - -
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SECTION I
CAMERA OPERATION AND PERFORMANCE

2.1 PRELAUNCH OPERATIONS

This section briefly outlines the test and integration functions following shipmént from the
manufacturing facility.

2.1.1 Test and Integration Summary

Following customer acceptance at the manufacturing facility, the system was shipped to the
celestial calibration site for starfield calibration. Calibration operations were conducted from
3 April 1873 through 11 April 1973, Upon completion of the calibration, the unit was shipped to
the Integrating Contractor on 12 April 1973 for integration and test prior to flight.

Starting on 13 April 1973 and continuing through 3 May 1973 activities necessary to pre-
pare the ST for mating with the structural assembly, recovery vehicle, and the doppler beacon
system, were completed. During this time, preliminary functional tests were conducted, initial
film tracking was established, and exposure levels of ancillary data were determined.

The light leak fest resulis showed a leak in the vicinity of the terrain supply gasket. Light
leak retest, to verify correction of the gasket leak, was completed successfully on 25 June 1973,
On 27 June 1973 the stellar transport was returned to the manufacturer for investigation of a
current anomaly in the press motor. The terrain thermal shutter, shutter cards and Electrical
Distribution and Power (EDAP) assembly were replaced with updated, test qualified components.

Approximately 16 weeks were required to complete module level tests prior to mating the
Mapping Camera Module (MOM) with the satellite basic assembly (§BA). The data from these tests
serve as baselines throughout the remainder of the integration cycle. By 23 July 1873, all
anomalies were corrected; functional tests, light leak tests, film tracking, and roller pinning were
completed successfully, Mating of the MCM with the SBA was accomplished on 30 July 1873,

Performance and acoustic tests were completed without anomalies and preparations were
started for vacuum chamber tests,

Two vacuum chambers, designated A-1 and A-2, are used for vacuum testing of the 8T sys-
tem, The A-1 chamber test provides information critical to determining a corona-free pressure
range for both the stellar and terrain cameras, The A-2 chamber test supplies the data neces-
sary to evaluate film flatness, Module level testing (ST and APSA) can only be accomplished in
the A-1 chamber,

Vacuum tests in the A-1 chamber were conducted successfully from 11 October to 24 Octo-
ber 1973, On completion of the A-1 test, the vehicle was moved into the A-2 chamber for further
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vacuum testing. These tests were completed on 3 November 1973 and the film was retrieved
for evaluation.

Evaluation of corona/pressure data showed a wide pressure range (10 to 50 micrometers)
that permitted acceptable corona marking operation of the stellar and terrain units. An orifice
was selected for the pressure range that exhibited minimal eorona marking,

Following completion of the A-2 chamber tests, it was necessary to remove and/or replace
a number of subassemblies and Main Instrument System Electronics Assembly (MISEA) cards.
MISEA cards A-37 and A-46 were replaced due to potential problems related to end cap installa-
tion on the 10K-ohm resistors. Cards A-31, A-32, and A-33 (terrain platen press) were returned
to the manufacturer for modification. The terrain platen press was removed to replace the press
switch and adjust the platen travel/return spring for correct press operation. An occasional
phase lock drop out of the rotary shutter, while changing commands during operation, required
demating of the camera unit from the structural assembly and removing the rotary shutter for
investigation. An extensive analysis of the phase lock problem proved inconclusive and the
original rotary shutter was reinstalled in the system. (There was no loss of rotary shutter phase
lock during mission operations.) The stellar transport was removed to correct a sticking press
condition and the terrain thermal door assembly was replaced due to worn drive gears,

Since extensive changes and repairs had been carried out following the chamber test, the
decision was made to run a special vacuum test in the A-1 chamber. The chamber test and
additional confidence tests were completed on 27 January 1974,

On 30 January 1974 the MCM was again mated to the SBA and flight loading was completed on
31 January 1974.

The vehicle was shipped to the launch base on 12 March 1974.

While at the base, it was necessary to remove the terrain supply on two occasions to allow
work on the pressure makeup system (PMS). The final confidence run was conducted and launch
occurred on 10 April 1974.

The chronological occurrence of the important test milestones, covering activities at the
integration facility, is indicated in Table 2-1.

The complete test history for SN 006 is detailed in the following reports:

1. Acceptance Test Report ST Subsystem, CEI System Assembly Number 152000G4, SN 0086,
4 May 1973,

2. Addendum I, Acceptance Test Report (Flight Readiness Report), CEI System Assembly
Number 152000G4, SN 006, 30 January 1974.

3. Addendum II, Acceptance Test Report (Flight Readiness Report), CEI System Assembly
Number 152000G4, SN 006, 15 May 1874,

4. Calibration Test Report Mapping Camera SN 006, 30 May 1973,
5. Acceptance Test Data, Mapping Camera SN 006, 27 June 1973,
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TABLE 2-1
INTEGRATION/TEST SUMMARY

Activity

Received system

Reworked plus and minus Y shutter cams (FSB 088, 099)

Reworked A-3, A-5 cards on U transport to correct broken
terminals

Received U/D supply and takeup

Started receiving inspection and test

Reworked W-11 TB~3 buss bar ass’y. (temp. sensors)
Conducted confidence run

Changed “select at test” resistor on D takeup servo amp
Installed unit in structural assembly

Tracking and alignment/roller pinning

Changed A-52 card to updated configuration (FSB 114)

Conducted confidence and live run A

Removed U supply and U servo electronics/out of spec
torgue conditions

Cleaned U reseau

Replaced EDAP with updated unit

Installed U supply and U servo electronics
Completed alpha test (light leak)

Installed D thermal shutter and cards (FS8B 124)
Changed select at test resistor on A-31 card
Reworked A-31 card to repair open trace

Conducted confidence run

Conducted MCM functional test

Special alpha test to verify correction of light leak around D
supply gasket

Cleaned reseau

Installed special temp sensor on D window {FSB 085, 126)

Returned U transport to manufacturer for press motor
investigation

Received U transport and conducted evaluation (FSB 127)

Conducted confidence run

Mated MCM to SBA

POST FLIGHT ANALYSIS
REPORT NO. 1208-5/74

Completed

12 April 1973
13 April 1973
16 April 1973

- 23 April 1973

26 April 1973

27 April 1973
28 April 1973
30 April 1873
3 May 1873
15 May 1973

15 May 1973
15 May 1973
21 May 1973

24 May 1973
6 June 1973

11 June 1873
12 June 1973
15 June 1973
18 June 1873
20 June 1873

20 June 1973
22 June 1973
25 June 1873

25 June 1873
26 June 1973
27 June 1973
20 July 1973

23 July 1973
30 July 1973

Removed U transport to be used temporarily on SV-7 during
vacuum chamber test

20 August 1973
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TABLE 2-1

INTEGRATION/TEST SUMMARY (CONT,)

Activity

Removed connections on RT-11 to eliminate 4K short

Calibrated EDAP (FSB 0304)

Installed U transport from $V-9 on 8V-8 {(temporary)
(FSB 115, 139)

Conducted 8V performance test

Completed acoustic test

Selected resistors for U reseau illumination
Conducted modified MCM performance test
Conducted prechamber confidence test
Completed vacuum chamber test (A-1)
Completed vacuum chamber test {A-2)

Demated MCM/SBA for SRV rework

Applied thermal paint on MISEA (FSB 108)

Installed A-37, A-46 to replace cards with suspect 10K
resistors

Demated SRV

Replaced D platen press switch (FSB 144)

Remated SRV

Checked film alignment and system operation

Completed alpha test

Shipped D platen press, A-31, A-32, and A-33 cards fo
manufacturer for mods

Shorted out fallsafe switch on U transport

Removed D supply for use with 8V-10 (temporary)

Reworked harness for D platen press pot telemetry
(FSB 150)

Installed D) platen press, A-31, A-32, and A-33 cards

Removed D transport {o check operation of platen press

Reinstalled D transport and performed confidence test

Removed D transport to check D platen press return spring

Changed resistors on A-88, A-72 for reseau illumination
and fiducials

Temporary installation of MISEA from SN 001 to investigate
rotary shutter phase lock problem

Returned original MISEA to system

Demated system from structural assembly

“FOP-SEERET-RUFF NOFORN
2-4

Approved for Release: 2025/07/25 C05129062

POST FLIGHT ANALYSIS
REPORT NO. 1208-5/74

Completed

10 September 1973
10 September 1973
10 September 1973

12 September 1973
21 Beptember 1973

24 September 1973
4 QOctober 1973

10 October 1973
24 October 1873

3 November 1973

5 November 1973
8 November 1973
12 November 1973

13 November 1873
15 November 1973

3 December 1973
3 December 1973
4 December 1973
4 Decermber 1973

5 December 1873

11 December 1973
13 December 1973

17 December 1973

18 December 1873

19 December 1873
2 January 1974

5 January 1974
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TABLE 2-1
INTEGRATION/TEST SUMMARY (CONT.)

Activity
Installed new rotary shutter assembly (temporary)
Mated system to structural assembly
Demated system from structural assembly

Installed original rotary shutter
Mated system to structural assembly

Removed D transport and D platen press for D reseau
cleaning

Conducted modified functional test

Replaced U transport with SN 002 (8V-10) for investigation
of platen press problem on 8N 006

Mated MCM to SV-8

Conducted vehicle performance test

Heplaced D thermal shutter to correct drive gear probiem

Reinstalled original U transport

Calibrated D platen press pot telemetry

Completed special vacuum chamber test {A-1) to test
system changes

Repeated special vacoum chamber test—{irst test aborted
due to PMS malfunction

Inspected D thermal shutter drive gears
Conducted special light leak check of film chute
Mated MCM to SBA

Conducted modified performance test
Completed flight loading

Eliminated tripped heater zone 14

Completed preship test of system and film load

Shipped to launch base

Removed D supply for PMS inspection

Reinstalled D supply and conducted 14 frame confidence
from T and C

Conducted 2-frame confidence from PADPAC

Removed D supply for PMS inspection

Reinstalled supply and conducted confidence run from T
and C

Conducted confidence from PADPAC

Conducted 2-frame OP (R-1)

Launched

—FOP-SEERET-RUFF NOFORN
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Completed

T January 1874

8 January 1874

9 January 1974
10 January 1874

19 January 1974
19 January 1874
19 January 1974
24 January 1974

26 January 1974

27 January 1874
27 Jamuary 1874
28 January 1974
30 January 1974
31 January 1974

15 February 1974

12 March 1874
30 March 1974
1 April 1974

1 April 1974
2 April 1974
2 April 1974

3 April 1974
7 April 1974
10 April 1974
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2.1.2 Preflight Resolution Testing (Manufacturing Facility Only)

The collimator arrangement test unit (CATU) and the resolution test unit (RTU) are special
test equipment used in optical testing of the 8T system,

The CATU is used to determine terrain lens resolution, distortion/distortion stability, and
camera knee angle stability, Results of the collimator tests verify specification parameters of
the ST for acceptance prior to delivery. The CATU is not intended to provide the accuracy or
precision required for absolute metric calibration.

Test resolution data for acceptance of the ST system is collected in the resolution test unit.
An aerial image of a tri-bar target with simulated ground motion is projected by a parabolic colli-
mating system through an optical window in the side of the test chamber and folded by three mir-
rors to permit format sampling at the +0.85~ and 0-field positions.,

Resolution data from the CATU and RTU for SN 006 are shown in Table 2-2.

2.1,3 Vacuum Testing

Results of tests conducted in the vacuum chamber at the integration site, and the thermal
vacuum chamber located at the ST Contractor’s facility are utilized to determine system pressures
that can best provide corona-free photography in flight. Corona data is acquired empirically,
during ground testing, by evaluating film that has been operated through various pressure sweeps.
When it is determined that a corona-free pressure range is compatible for both stellar and ter-
rain film loads, the gas orifice that produced this pressure is selected for flight. Factors such
as film outgassing, the amount of moisture in the supplies, and the length of time on orbit are
some of the parameters that add to the uncertainty of achieving total success.

2.1.4 Preflight Calibration

To accomplish starfield calibration at the celestial calibration site, the camera system is
installed in a vacuum tank which is mounted on a synchronous drive equatorial mount. The vac-
uum tank is fitted with three calibrated windows to allow simultaneous photography by all cameras,
Throughout the calibration the camera is maintained in a vacuum which approaches the conditions
of the operational environment. Approximately 50 exposures are made at various azimuth and
elevation angles to optimize star image distributions for each calibration.

2.1,5 Major Configuration Differences _
The following is a list of differences between SN 006 (SV-8) and SN 004 (SV-T).

1. A telemetry potentiometer and redesigned microswitches were installed on the terrain
platen press.

2. Redesigned gears and push rods were installed on the stellar platen press.
3. Redesigned microswitches were installed on the terrain thermal door,
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2.2 ON-ORBIT OPERATIONS

Acquisition requirements of ST photography are generated by the user, based on priorities
of selected mapping areas, ephemeris data, weather predictions, fixed camera parameters, and
selection criteria contained in the orbital software data base.

The ST system was operated on 171 revs between rev 2 and rev 966, A total of 2,045 frames
were exposed in the terrain camera and a corresponding number of frame pairs were exposed
in the stellar unit. Included were 18 frames of EK 3414 in the terrain camera for engineering
purposes and 20 frames in each camera for in-flight stellar calibration, Film consumption versus -
rev and days on orbit is plotied in Figure 2~1,

The 18 frames of EK 3414 were included in the terrain camera load to obiain empirical
exposure data, These data, combined with additional information from 1207, will be used to
establish exposure requirements for the terrain camera on mission 1209 with 3414 as the primary
load,

During the runout sequence, a special tag end of EK 3400 was exposed to judge this film’s
potential as the primary load in the stellar camera system, All the film was recovered success-
fully and evaluation of the imagery acquired on the 3400 film is in process. Table 2-3 is a sum-
mary of the cycles/film operated and the film recovered,

The 8T {flight configuration in relation to the satellite vehicle is shown in Figure 2-2. A
single terrain footprint from a nominal aititude of 92.5 nautical miles covers 140 nautical miles
along track and 70 nautical miles across track, The overlap of the terrain camera frames is con~
trolled to provide contiguous stereo models along the flight path using every other (triple overlap)
or every third (quadruple overlap) frame in combination, depending on the stereo separation
desired (see Figure 2-3, and photographic example of a stereo pair, Figure 2-4). Measurements
of star image locations on the stellar frames are used to accurately orient the terrain camera
axis in space at the time of each exposure,

To accomplish the operations necessary to satisfy mission objectives, the ST response is
controlled by generating a command load which is telemetered to the command system of the
satellite vehicle. Through a network of ground control stations, the satellite vehicle is capable
of receiving updated command loads and transmitting current telemetry data concerning the
status of the ST system.

Several alternate operational modes of the 8T camera are available to provide commands
for specific events and to permit continuous operation under certain failure conditions. These
operating modes are listed in Table 2-4.

2.2.1 Launch and Orbital Conditions

The launch of 1208 took place on the first countdown attempt. Planned and achieved orbital
parameters are listed in Table 2-5.
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TABLE 2-2
CATU AND RTU RESOLUTION, C/MM

CATU RTU
-X/0.85 0 +X/0.85 ~-X/0.85 O +X%/0.85
42 57 47 48 59 46
TABLE 2-3

FILM RECOVERY SUMMARY

Frames Frames
Rev  Operate  Operated  Recovered Comments
1-948 187 2,005 2,100 Includes 95 frames operated
prior to launch

954 198 6 6 )
955 199 10 10 3414 operates (includes MCD)
958 200 4 4

201 7 7
965

202 4 4

> 3401 calibrate {includes MCD)

203 5 5
966

204 4 4
968 205 10 10 B mode to clear tag end of terrain film
969 206 210 210 Stellar only—runout
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FILM CONSUMPTION/REVS
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SATELLITE VEHICLE (82.5-NM NOMINAL ALTITUDE)
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MAPPING CAMERA OVERLAP/STEREQ
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TABLE 2-4
MODES OF OPERATION

@ Standby
« Heaters powered only

e Ascent mode

» Film path tensioned
« Stellar and thermal shutters closed (ascent condition)

e Normal mode

» Primary photographic mission

» 0.0165 > V/h < 0.0565

» Terrain exposure: 3, 6, 12 milliseconds
« Overlap: 78%, 70%, 10%

eBackup mode

« Backup operating mode in the event of an electrical
malfunction in the normal mode

« Terrain exposure: 6.2 milliseconds

« FMC correct for nominal V/h = 0.046} Fixed rate

« Frame rate: 8.9 seconds

« 70 percent or greater overlap

e Calibrate mode

« Calibration condition

« Frame time; 20 seconds
» Exposure: 2 seconds

« FMC inhibited

e Redundant modes

« Command selection of parallel control circuits for
terrain capping shutter, thermal shutter, stellar
platen press, stellar transport

» Command terrain thermal shutter open/reset

e Failsafe modes
« Capping of either stellar shutter (shutter open condition)
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TABLE 2-5

PLANNED VERSUS ACTUAL ORBITAL PARAMETERS
Planned Actual

Launch time (GMT) 2020-2040 2020

Launch time (SVT) — 73200.7
Inclination, degrees 94,51 94,52
Initial perigee, nautical miles 84.94 85.55
Initial apogee, nautical miles 162.22 164.73
Argument of perigee, degrees 149.7 141.36
Initial period, minutes 89.0 89.01
Beta angle control, degrees +30 -~ (-~} 8  Achieved
TABLE 2-6
SUMMARY OF SIGNIFICANT EVENTS
(8v-8, SN 008)

Rev

48
129
388

566
954
955
958
965

969
973

For sequence number identification, see Appendix

Activity Event Comments
Ascent A mode No anomalies
Photography Sequence 149 Health check with programmed
ocean photography
Photography Sequence 148 Bar XC acquisition
Photography Sequence 148 Bar XC acquisition
Photography Sequence 148 Bar XC acquisition
Photography Sequence 148 Bar XC acquisition
Photography Sequence 149 3414 engineering
Photography Sequence 149 3414 engineering
Photography Sequence 149 3414 engineering
Photography Sequence 380 ST in-flight calibration (4 operates)
Film runout Sequence 149  Successful stellar film runout event
RV 5 recovery — Successful air recovery of RV 5
- -2013-74
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2.2.2 Sequence of Significant Events

A summary of all ST photographic operations is presented in Table 2-12, The summary
includes engineering operates as well as mission photographic events. Table 2-6 lists a chrono-
logical description of the engineering operates and special nonphotographic events that occurred
during the mission.

2.2.3 Thermal Profile

Thermal control for the mapping camera is achieved by a combination of passive and active
techniques. Active methods are used where precise temperature levels are required; passive
methods are used where rather broad limits suffice. Specifically, the main instrument tempera-
ture is maintained by thermostatically controlled heaters, while the supply cassettes and the take-
ups are controlled by virtue of their location within the passively controlled MCM and RV. The
MISEA and EDAP are controlled by proper selection of external thermal finishes located exterior
to the MCM,

The main instrument is surrounded by a thermostatically controlled heated structure that
contains the heaters, temperature sensors, and a mylar laminated insulation blanket to reduce
heat losses. A number of different heater zones are used for reliability and to ensure uniformity
of temperature distribution.

The main instrument thermal requirement is to maintain the temperature at which the
calibration was performed to within 21 °F, The camera temperatures were stable throughout the
mission, showing only slight deviations.

Following on-orbit stabilization, the terrain camera average temperature was steady at
73.3°F, while the stellar camera unit stabilized at 73.8°F. Average temperatures for the MISEA
and EDAP units were approximately 2 degrees and 3 degrees, respectively, lower than those
recorded on 1207,

Average operational temperatures for the total mission are shown in Figures 2-5 and 2-6.
Tables 2-7 through 2-9 show once-a-day temperatures taken in rev segments approximately
every 36 degrees. ‘

2.2.4 Pressure Profile

It was determined from ground test data that the best operating pressure to minimize
corona marking during flight was between 10 and 30 micrometers. Average operational pressure
following stabilization was 22 micrometers. A high pressure of 47 micrometers for a single
frame of an operate was recorded on rev 7, while the lowest pressure recorded was 10 micro-
meters on rev 965. As mission life progressed, the difference between the lowest pressure,
which typically occurs on the first frame of an operate, and the highest pressure, decreased.
Table 2-10 indicates typical pressures recorded for this flight.
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MISSION 1208 AVERAGE SYSTEM TEMPERATURE
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MISSION 1208 TYPICAL TEMPERATURE DISTRIBUTION ON ORBIT
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TABLE 2-7
SV-8 ORBIT TEMPERATURES (°F) REV 132-POGO

Main
Rev Inst, +Y ~Y EDAP MISEA D D
Seg, Avg. Avg,  Avg, Avg. Avg. Supply Wind, T/U Lat.
132,83 73.4 73.8 73.8 57 23 : 48 71 53 T3.9N
132.4 73.4 73.8 73.8 68 24 48 71 53 43 5N
132.8 73.3 73.8 3.7 67 28.5 48 71 53 125N
132.6 73.3 3.8 73.8 68 29 48 71 53 18.48
1327 3.3 73.8 73.8 70 30 48 71 53 59.08
132.8 733 73.8 3.7 80 30 48 71 58 85.4S
132.9 73.4 73.8 73.8 55 29.5 48 71 53 50.88
133.0 73.4 73.8 737 55 27 48 71 53 11.18
133.1 73.4 73.8 13.8 52 . 25 48 71 53 18,58
133.2 73.4 73.8 73.8 48 23 48 71 53 59.IN
Avg, 13.4 73.8 73.8 60 27 48 71 53
TABLE 2-8
SV-8 ORBIT TEMPERATURES (°F) REV 457-POGO
Main
Rev Inst. +Y -y EDAP MISEA D D
Seg. Avg. Avg, Avg, Avg, Avg, Supply Wind, T/U Lat,
456.,3 73.3 73.8 73.7 62 24 48 70 51 47 BN
456 .4 73.3 73.8 73.8 83 24 48 70 51 45 ON
456.5 73.3 73.8 73.7 65 27 48 T1 51 104N
456.6 73.3 73.8 3.7 67 30 48 71 51 26,78
456,7 73.3 73.8 73.7 66 31 48 71 51 62.98
456.8 73.3 73.8 3.7 56 31 48 71 51 7788
456.9 73.3 73.8 3.7 53 30 48 71 51 42.98
457.0 73.3 3.8 3.7 53 21 48 70 51 8.25
457.1 73.3 13.8 3.7 51 26 48 70 51 27.1N
457.2 73.3 73.8 3.1 52 24 48 70 51 63.8N
Avg. 73.3 73.8 3.7 58.8 27.4 48 70.5 51
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Rev
Seg,

809.5
809.6
2097
909.8
8909.9
8100
910.1
810.2

Inst,
Avg,

73.4
73.4
73.4
13.4
3.4
73.4
13.4
73.4

3.4
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TABLE 2-9

POST FLIGHT ANALYSIS
REPORT NO. 1208-5/174

SV-8 ORBIT TEMPERATURES (°F) REV 910-POGO

+¥
Avg.

73.8
74.0
73.9
73.8
74.0
74.0
74.0
74.0

74.0

Rev

7

240
480
718
958
865

Avg.

T3.8
73.8
3.8
73.8
73.8
73.8
73.8
73.9

3.8

D
Supply

52
52
52
52
52
52
52
52

52

Avg

35
24
23
22
22

EDAP MISEA
Avg, Avg.
70 k¥
71 38
67 38
58 41
54 38
54 36
52 34
52 32
80 31
TABLE 2-10
PRESSURE SUMMARY/1208

{Micrometers)

Max Min

47 22

25 24

23 18

23 19

23 i8

22 10

21

D
Wind. T/U
71 50
71 50
71 50
71 50
! 50
71 50
70 50
70 50
71 50

Bteliar corona-free window— <30 micrometers
Terrain corona-~free window-«<70 micrometers

—FOP-SEERET-RUFF NOFORN
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Lat.

10.7TN
26.38
62.48
80.45
45.88
10,08
26.2N
62.6N
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$2.2.5 Image Quality

Using copies supplied by the processingﬁ facility, an extensive evaluation of all mission
1208 photography has been accomplished at DMATC and at the ST contractor’s facility. This
evaluation included, but was not limited to, the following:

1, Subjective image evaluation

2. Visual edge matching (terrain only)
3. Relative density measurements
Terrain overlap checks

Fiducials and reseau grids

Effects of corona

Flatness measurements

In-flight stellar calibration.

The imagery acquired on 1208 was comparable to preflight test in quality. Composites of
10x imagery from missions 1205/1206 and 1207/1208 are shown in Figures 2-7 and 2-8, respec-
tively. There were no unusual variations in image quality across the format, or in photography
acquired at the start and at the end of the mission. Figure 2-8 is a contact print of typical 3400
film imagery.

A subjective evaluation of the 3414 engineering test, conducted at the processing site by the
PFA team and at the contractor’s facility, showed the test to be highly successful. The imagery
on 3414 was judged to be significantly better than imagery on 3400. A level of performance of
approximately 90 to 100 I/mm was achieved: however, it is important to note that the sampling was
small (18 frames) with limited cultural areas. A direct comparison of targets covered by 3400
and 3414 was not possible, nor was it possible to objectively analyze the 3414 performance.

O -3 O T b

Data acquired from 3414 engineering tests during missions 1207 and 1208 provide empirical
support for using 3414 as the primary load on 1209 and subsequent missions.

Figure 2-10 is a contact print and Figures 2-11 through 2-13 are prints at 20x and 40x
magnification taken from a segment of frame 004, Op 199,

The stellar imagery from both units was considered good to excellent with an adequate
distribution of sixth magnitude starts, Figures 2-14 and 2-15 show examples of variations in
star images acquired on a stellar format.

E{Eosure

The exposure algorithm, essentially the same as used on 1206 and 1207, resulted in correct
exposure of the majority of operational photography. Exposure times for the special engineering
test with 3414 film were manually programmed and produced properly exposed imagery. Table
2-11 lists exposure times versus sun angles that were used for this test, These data will be used
to adjust the exposure algorithm for 3414 film and a WR-12 filter which will be used on mission
1209,

—FOP-SECRETF ICL-TCS-2013-74
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TABLE 2-11
3414 EXPOSURE VALUES

Start End Exposure
Rev Sun Angle Sun Angle Time, ms
954 75 71 5.7
955 69 T3 6.5/11.8
858 46 48 12.8

Image Analysis Using VEM

VEM analysis was conducted using a matrix calibrated for duplicating film type S0-467,
Terrain camera film from missions 1207 and 1208 was duplicated on S0-284. The processing
facility has shown only minor differences in the characteristics of these two materials that should
not invalidate the VEM analysis. The average VEM resolution read by PFA Team members
{Contractor and DMATC personnel) was 60 1/mm,

2.2.6 On-Orbit Calibration

In addition to the preflight calibration data, two additional calibration steps are conducted
in flight. The two in-flight calibrations, range and stellar, are distinctly different operations.

Range calibration is conducted while operating the camera in the normal mode over a ground
range containing accurately measured control points, A typical range is the Bar XC located in
the Arizona/New Mexico area,

Stellar calibration was accomplished in four separate operations at the end of mission 1208.
This calibration required the vehicle to be pitched to an attitude that pointed all three camera
lenses at the stars. The camera system was then operated in the calibrate (C) mode to record
star imagery on the terrain and stellar formats simultaneously, Evaluation is currently in process
to determine the calibration potential of the star imagery,

2.2, 7 Anomalies— Telemelry

There were no telemetry anomalies,

2.2.8 Anomalies— System

There were no system anomalies,

~FOP-SEEREF-RUFF NOFORN ICL-TCs-2013-74
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2.2.9 Bystem FuncHonal Measurements

To assess the system functional performance, the mission material was subjected to various
mechanical/optical measurements specified for:

Film tracking

Frame metering distance
Frame format size
Overlap

Data block

Image study.

All measured items are within specified tolerances,

2.3 SOLO OPERATIONS

Following recovery of the RV, engineering and diagnostic operations are programmed for
the 5T system., These operates are designed to provide analytical data for anomalies occurring
during the mission, exercise all commands not used during the mission, and {o provide support
data for maneuvers and operations considered for future flights.

The solo operations scheduled for mission 1208 were programmed to verify the contingency
capabilities and exercise the 10 percent and 78 percent overlap options, A summary of all solo
activities is presented in Table 2-13.

2.3.1 Sipgnificant Solo Activities

On three occasions the terrain thermal door failed to respond to an emergency open com-
mand during solo operations, The first two commands were given with a standard emergency
sequence while the third command was pulsed twenty times. Thermal door functions in the nor-
mal mode continued to execute properly. This failure is similar to the emergency command
failure during solo operations of mission 1207 and both are under investigation. The remainder
of the solo activities programmed for this operation were completed successfully.

~FOP-SECRET-RUFF NOFORN ICL-TCS-2013-74
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Revs

Successful
Operate

10

19

20
21
22

36

38

42
43

48

52
53
54
55

58
59

69

Op 1

Op 2
Op 3

Op 4

Op 5

Op 6
Op 7
Op 8

Op 9
Op 10
Op 11

Op 12
Op 13

Op 14
Op 15
Op 16
Op 17
Op 18

Op 19
Op 20
Op 21

Op 22

Approved for Release: 2025/07/25 C05129062
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TABLE 2-12
MISSION SUMMARY

Revs Able
But No Revs/w Revs Total

Operates Anom,  Inhibit Revs
1 1
3-5 3
8-9 2
11-18 8
23-35 13
37 1
39-41 3
44-47 4
49-51 3
56-57 2
60-68 9
70 1

—FoP-SEERET-RUFF NOFORN
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POST FLIGHT ANALYSIS
REPORT NO. 1208-5/74

Comments -

2 fr op—Health check

19 fr
16 fr

18 fr

6 ir

17 ir
10 ir
8 fr

15 fr

Tir
6 fr

30 fr
14 fr

9 fr—Bar XC

10 ir
16 fr

20 1ir
16 fr

25 Ir
15 fr
13 ir

20 fr

ICL-TCS8-2013-74
HANDLE ViA

TALENT-KEYHOLE
CONTROL SYSTEM ONLY



C05129062

Approved for Release: 2025/07/25 C05129062

FOP-SEEREF-RUFF NOFORN

Revs
SBuccessful
Operate

1

73

6

85

87

89

105
106

108

117

120

128
128

133

138

148

166

168

Op 23
Op 24

Op 25
Op 26
Op 27
Op 28

Op 29

Op 30
Op 31

Op 32
Op 33

Op 34

Op 35

Op 386
Op 37

Op 38
Op 39

Op 40
Op 41
Op 42

TABLE 2-12

MISSION SUMMARY (CONT.)

Revs Able
But No Revs/w Revs Total
Operates Anom, Inhibit Revs
72 1
74-75 2
T7-84 8
86 1
88 1
80-104 15
107 i
109-116 8
118-119 2
121-127 7
130-132 3
134-135 2
137-148 12
150-165 16
167 1
—TOP-SECREFRUFF NOFORN
2-33

POST FLIGHT ANALYSIS
REPORT NO, 1208-5/74

Comments

14 fr
15 fr

15 fr
7 ir
12 fr

10 fr

13 fr

Tir
14 fr

6 fr
8 ir

17 fr

12 fr

8 fr
g fr

4 fr

15 fr

8 ir
15 fr

17 fr

ICL-TCS-2013-74
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Revs
Successful
Operate

169
170

181
182

187

200

218

230

232

240

248

250

263

2686

281
282

291

301

Op 43
Op 44

Op 45
Op 46

Op 47

Op 48
Op 49
Op 50
Op 51

Op 52

Op 53
Op 54

Op 55
Op 56

Op 57
Op 58

Op 59
Op 80

Op 61
Op 62

Approved for Release: 2025/07/25 C05129062
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TABLE 2-12
MISSION SUMMARY (CONT.)

Revs Able
But No Revs/w Revs Total

QOperates Anom, Inhibit Revs
171-180 10
183-186 4
188-198 12
201-217 17
219-229 11
231 1
233-239 7
241-247 7
249 1
251-282 12
264-265 2
267-280 14
283-280 8
292-300 9
302-312 11

—TFOP-SEEREFRUFF NOFORN
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Comments

14 fr
9 fr

T fr
5fr

8 ir

T{r
9 fr
Tir
T1ir

T fr

51fr
g ir

8 fr
i1 fr

T7{r
10 fr

21 fr
174r

5 Ir

12 fr

ICL-TCS-2013-74
HANDLE ViA

TALENT-KEYHOLE
CONTROL SYSTEM ONLY



C051290062
Approved for Release: 2025/07/25 C05129062

—EoP-SECRET-RUFF NOFORN

POST FLIGHT ANALYSIS
REPORT NO. 1208-5/74

TABLE 2-12
MISSION SUMMARY (CONT.)

Revs Revs Able
Successful But No Revs/w Revs Total
Operate Operates Anom, Inhibit Revs Comments
313 Op 63 13 fr
314-315 2
316 Op 64 5 fr
317-330 14
331 Op 65 14 fr
332-342 11
343 Op 68 12 fr
344-362 19
383 Op 67 9 fr
364387 24
388 Op 68 9 fr—Bar XC
389-393 3
394 Op 69 7ir
345 Op 70 9 fr
396-411 18
412 Op 11 A 5 fr
Op 72 24 fr
. 413 ©p 713 10 fr
414 Op 14 10 ir
415-428 14
429 Op 15 11 fr
430-442 13
443 Op 8 9 fr
444 1
445 Op 717 11 fr
446-459 14
460 Op 78 ‘ 15 1r
461 Op 79 12 fr
Op 80 9 ir
462 Op 81 g fr
463-476 14
477 Op 82 81ir
478 Op 83 12 ir
479 1

—FoP-SEERET-RUFF NOFORN ICL-TCS-2013-74
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Revs
Successful
Operate

480

4817

491

493
494

496

510
511

512

324

525

527

541
542

543
544

559

361

566

LY ¢}

Op 84
Op 85
Op 86

Op 87
Op 88

Op 89

Op 90
Op 91
Op 92
Op 93

Op 94
Op 95

Op 96
Op 97
Op 98
Op 99

Op 100
Op 101

Op 102
Op 103
Op 104
Op 105
Op 106
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TABLE 2-12
MISSION SUMMARY (CONT,)

Revs Able
But No Revs/w Revs Total

Operates Anom, Inhibit Revs
481-486 6
488-490 3
492 1
495 1
497-509 13
513-523 11
526 1
528~540 13
545-558 14
560 1
562-565 4
587-570 4
572-573 2

FOP-SEERET-RUFF NOFORN
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Comments
5 fr
8 fr
16 fr

15 ir
10 fr

11 fr

18 fr
6 fr
6 fr
5 fr

8 fr
9 fr

10 fr
10 fr
8 fr
6 fr

8 fr
11 fr

10 fr

8 fr

T fr

12 fr—Bar XC

8 fr
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TABLE 2-12
MISSION SUMMARY (CONT.)

Revs Revs Able
Successful But No Revs/w Revs Total
Operate Operates Revs
574 Op 107
575 QOp 108
Op 109
578 1
577 Op 110
578-589 12
590 Op 111
591~-596 6
597 Op 112
598-606 9
607 Op 113
608 Op 114
609624 16
625 Op 115
626-636 11
637 Op 118
638856 19
657 Op 117
658668 11
669 Op 118
670 Op 119
671 Op 120
872-684 13
685 Op 121
686 Op 122
Op 123
687-688 2
689 Op 124
890-691 2
692 Op 125
683700 8
701 Op 126
702-T13 12
714 Op 1217
T15-T17 3
—FoP-SEERET-RUFF NOFORN

POST FLIGHT ANALYSIS
REPORT NO, 1208-5/74

Comments

15 Ifr
8 fr
9 fr
13 fr
9 fr

10 fr

§ fr
g fr

Tir
10 fr

6 ir

9 fr

9 fr
8 ir

T {r

¢ 1{r
9 ir

6 Ir
8 ir
8 fr

5 fr

ICL-TCS~2013-74
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Revs
Successful
Operate

718

734

736

737

739

748
150
752

753
754

787

768

770

719

784

786

795

799
800

Op 128

Op 129
Op 130

Op 131
Op 132

Op 133

Op 134
Op 135

Op 136
Op 137
Op 138

Op 139
Op 140
Op 141
Op 142
Op 143

Op 144

Op 145
Op 146

Op 147
Op 148

—TOP-SEERET-RUFF NOFORN

 TABLE 2-12
MISSION SUMMARY (CONT )

Revs Able
But No Revs/w Revs Total

Operates Anom, Inhibit Revs
T719-933 15
735 1
738 1
740-747 8
749 1
751 1
755-166 12
769 1
T1-T78 8
780-783 4
185 1
787-794 8
796-798 3

—FOP-SEERET-RUFF NOFORN
2-38
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Comments
20 fr
18 fr
9 fr
8 fr
6 ir

8 ir

T1ir
10 ir
10 fr

9 fr
8 fr

g fr
7 {r
7 ir
9 fr
8 {r

13

11 fr
8 ir

15 fr
186 fr
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Revs
Successful
Operate

. 801 Op 149

814 Op 150
815 Op 151
816 Op 152

Op 153

818 Op 154
Op 155

819 Op 156
Op 157

829 Op 158

831 Op 159

Op 160
832 Op 161

833 Op 162

835 Op 163

Op 164
Op 165

841 Op 166

846 Op 167
847 Op 168

849 Op 169

851 Op 170

Op1m
Op 172
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TABLE 2-12
MISSION SUMMARY (CONT.)
Revs Able
But No Revs/w Revs Total
QOperates Anom, Inhibit ~ Revs
802-813 12
817 1
820-828 9
830 1
834 1
836-840 5
842-845 4
848 1
850 1
852-862 11

—+EP-SECRET-RUFF NOFORN
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Comments
19 fr

9 fr
13 fr
8 fr
10 fr

12 fr
B ir

Tir
10 fr

8 ir

17 fr
4 fr
4 fr
6 fr

7 fr
5 fr
i1 ir

7 ir

4 fr
9 ir

10 ir

5 fr
7ir
10 fr
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TABLE 2-12
MISSION SUMMARY (CONT.)
Revs Revs Able
Suecessful But No Revs/w Revs Total
QOperate Operates Anom, Inhibit Revs
863 Op 173
864-8686 3
867 Op 174
Op 175
868 Op 178
Op 177 ,
869 1
870 Op 178
871-880 10
881 Op 178
882-883 2
884 Op 180
Op 181
885-896 2
897 Op 182
898 1
899 Op 183
Op 184
Op 185
900 Op 186
Op 187
Op 188
801-802 2
903 Op 188
904-915 12
916 Op 190
Op 181
817-827 11
928 Op 192
929 Op 193
930-831 2
932 Op 194 ,
933-943 11
944 Op 195
845 1
—FOP-SEERET-RUFF NOFORN
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Comments
4 fr

8 fr
5 ir
13 fr
10 fr

15 fr

23 fr

5 ir
10 fr

6 fr

13 fr
10.1r
19 fr
11 fr
18 fr
10 fr

10fr ’

5 fr
3 fr

5 fr
6 fr

12 fr

5 ir
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Revs
Successful
Operate

946 Op 196

948 Op 197

954 Op 198
955 Op 199

958 Op 200

965 Op 201
Op 202
966 Op 203

Op 204
Op 205

968 Op 206
969 Op 207

Revs Able

But No

Operates

947

949
950-953

956-957

859-964

967
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TABLE 2-12
MISSION SUMMARY (CONT.)

Revs/w Revs Total
Anom, Inhibit Revs Comments
8 fr
1
20 fr
1
4
§ fr 3414 film
10 fr 3414 film
2
4 fr 3414 film
6
T ir
4 fr
5 fr [ Calibrate mode
4 {r
12 fr Clear terrain film end
1
10 1r
915 fr Run out
ICL-TCS-2013-74
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TABLE 2-13

SOLO OPERATIONS SUMMARY
Rev Mode Cycles Comments
1327 Normal 4 Qperation with redundant electronics
1344  Backup 5 Operations with converter 2 off
1345  Backup 5 Operations with converter 1 off
1345 Normal 4 QOperation with converter 2 off
1345 Normal 4 Operation with converter 1 off
1361 Normal 4% 18  Operations with terrain thermal

shutter emergency open at the
start and reset at the end

1458 Terrain thermal shutier emergency
open
1477 Terrain thermal shutier emergency

open-pulsing technigue

“FOP-SECRET-RUFF NOFORN ICL-TCS-2013-74
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SECTION ITT
PROCESSING AND REPRODUCTION

3.1 INTRODUCTION

This section, prepared by the Processing Facility, discusses defilming, processing, titling
and reproduction of the mission 1208 Stellar and Terrain Camera original films.
3.2 RECEIVING AND DEFILMING

The RV arrived at the processing site in good condition at 1120 hours EDT, 10 June 1974.
The antibackup solenocids on both the terrain and stellar takeups functioned properly, No static
discharges were noted at any time and there were no problems during despooling. The total
weight of the terrain and stellar payloads was 89 pounds.

3.3 PROCESSING AND OPTICAL TITLING

3.3.1 Processing

All operational camera records were processed on 10 and 11 June 1974, The 3400 terrain
record was cut at the head of the processor on frame 4, Op 65 because of the inability of the
titling equipment fo maintain synchronization. After the problem was resolved, processing pro-
ceeded without incident, High base plus fog densities occurred on the Type 3401 stellar flight
material (see Section 3.3.3). The 100 feet of Type 3400 film on the stellar roll was cut into four
25-foot sections for experiments in "forced” processing.

Processing data are presented in Tables 3«1 and 3-2 with corresponding sensitometric
curves in Figures 3-1 through 3-7,

3.3.2 Optical Titling of Operational Film

71.8 percent of the terrain 3400 film was optically titled. The majority of the frames not
optically titled were contained in the first 1,200 feet of imagery {Ops 1-64). The titling problem
was caused by an electrical malfunction in the connection to the amplifier which interfaces with
the {rame mark detector in the optical titling hardware,

The stellar 3401 was not optically titled b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>