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MISSION 1208

SENSCR SYSTEM OPERATION

- POST FLIGHT REPORT

1.0 INTRODUCTION

t.1 Misston Objective

The primary objective of the Hexagon Mission is to provide
high reselution photography. The intent of the -eighth
- ¥light was to demonstrate funclional operation of the
© primary satellite vehicle 93 day capability. This objective
was surpassed with an active mission life of |05 days.

1.2 Mission Description

The Hexagon Mission [208 satellite vehicle was launched

from VAFB, SLC=4E, at I320PST 10 April 1974 using a Tifan

3n booster vehicle. The first recovery vehicle was success=

fully retrieved from the water and the remalning three recovery

vehicles were successfully air retrieved within predicted

- impact dispersions, Recoveries were Day 14, 42, 69 and 105
respectively.

During testing at théeé lsunch base, a small leak was detected
in the fwd cemera preumatics, The leak was determined To
be between the hlgh pressure lsolation valve (HPIV) and the
regulater. To prevent any loss of nitrogen gas during the
o mission it was decided to operate with The HPIV-A closed.
The count down and launch phase were accomplished without
incident, After insertion,the sensor system was successfully
- uncaged, The constant velocity test on Rev 2 and the healfth
check on Rev 4 were also accomplished successful ly.,

Operational photography began on Rev 5, Mission Op No. 4,
and coptinued with no camera system malfunctions until

" Rev 980 when the system falled o execute fwo operations.
The fallure was determined to be a missing forward camera
take~up Builder Roller (BR) down verification interlock
signal. Operations were resumed on Rev 996 with the system
configured in SCC 1 with BR down verification interlock

— diszbled (VIA-DIS)., When transfer o RV-4 was made, VIA

k! was re-enabled and operated satistactorily for the remaining

portion of the mission.
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With subseguent Vendor data the nitrogen gas leak, detected
an the pad, was Tsolaeted o the Jow pressure side of the
regulator and calculations showed the magnitude of the leak
would not cause any significant increase in gas usage rate.
On Rev 563 the HPIV-A was opened and the pneumatics system
remained in it's normal conflguration for the remaining
portion of the mission.

On Rev 1268 the system shut down due to a failure of the

aft camera take-up Integrator servo to reset at TU brakes
off. This fallure necessitated eliminating nested operations
when operations were resumed on Rev 1300, The system conti-
nued to operate normally for the rest of the mission.

Evaluation of +the RV~1 #1Im Thdicated a need to change the
forward camera focal plane plus 8 microns and the aftt camera
in—-track OOAA setting minus 3 steps. These changes werg

made on mission ops 156 and 160 respectively. Evaluation of
the RV-Z film indicated & need to change the forward camera
cross~Track COAA bias by plus | step. This thangs was accom-
plished on mission OF 388.

The aft camera fiim supply contained one 2600 foot segment
of S0-2585 color film and one 3000 foot segment of FE-3G16

IR eolor film. The copsrational Intervals associated with

the color films were as followst

50-255 OPs 723 to 747 Revs 1511 to 1596
FE-3816 OPS 748 to 774 Revs 1597 o 1694

The active photographic mission was termipated with RV=4
recovery on day 105 following depletion of both film
supplies. A solo phase of the mission extendad the vehicle
[ife to day 109, at which time the vehicle was deboosted
and re-entered.

Mission Highlights

Sensor system highlights of the misslon can be summarized
as follows:

&, The sensor system demonstrated @ functional orbital life
of 105 days.

b. Both forward and att cameras utlllzed 100% of their res-
pecective film supplles. Approximately 95% of ths avallable
preumatics was expended.

L
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1.3 Mission Highlights - Cont'd.

¢. The sensor system demonstrated The capablility to operate
satisfactorily with FE-3916 infrared color film and
80-255 color film in the aft camera.

e. The general over-all mission itmage gquality for both cameras
ranged from very good to poor; the poor being attributable
o atmospheric conditions, high sun angles and specular/
shadowless acquisitions., Majority of the good Imagery
was associated with the aft camera.

= A "> Figure |-l presents a graphic history of remaining system
{ife percentages throughout the mission.

o4 Launch Configuration
a. Mission Operation Number 1208,
- b. Intra-range Operation No. 6245,
c. Satellite Vehicle - SV-8,
d. Sensor System - S/N 011,
- e. Sensor System Configuration.
Forward Camera Aft Camera
Filter Types W12 W-12
Foca!l Length 59,9760 in. 59.9890 in.
Focus Sefting 68 Microns 25 Microns
- OOAA Setting
fn=Track © =4 CMD Steps -2 CMD Steps
Cross-Track I CMD Step ~3 CMD Steps
= : Film Type 1414 1414/50-255/FE~3916
~ Film Length 108,854 106,567
Film Weight 862.1 Ibs. 861.4 |bs.
_____ Spcol Number 5077 5076
Prieumatics Leoaded 35.4 1bs.
(.5 Launch and Orbital Parameters
Planned Actual
Launch Time-GMT 20207 20202
\ Launch Time-SVYT 67.0 67.0
Inctination-degrees 94,51 24.52
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Launch and Orbital Parameters-Contt'd.

Planned Actual
initial Perlgee-n, miles 84,94 85.55
Initial Apogee-n., miles 162,22 164.73
Argument of Perigee-
degrees 149,71 141.36
Initial Period-minutes 89.0 89.01
Table 1-1 and Figures [~2"and 1-3 define the basic orbital

parameter considerations for the sctive mission. Forty-three
orbit adjusts were performed,

Mission Film Usage Summary

The distribution of film footage as functions of the various
operating modes Is presented In Figures |-4 to 1=Z2]. The
mission segment to segment film usage is summarized as follows:

Rev Span Camera Recovaread
Footage
RY=~1 Launch~225 Forward 28042
Aft 28111
RY -2 226~674 Forward 28848
Aft 27765
RY-3 6751116 Forward 25258
Aft 24225
RY-4 FLE7=-1700 Forward 26827
Aft 26608

Of this footage, the engineering and other non-intelligence

operations consumed approximately 4600 and 4800 feet for the

A and B sides, respectively, as summarized in the following:
1208 Non—Intel | Tgence

Forward Camers Aft Camers
Pre~Launch 1855 1991
RV~1 Engineering 1055 1055
RV-2 Engineering 702 702
RV=-3 Englnearing 437 478
RV=4 Engineering 596 ' 605
Total Utilization 4643 4831
Film Recovered C 108975 106710
PCT. Non=Intelligence 4,26 4.53
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DAY REV  PERIOD PERIGEE APOGEE INC ARG/PER B ANG
0 NOM  88:59 85.5 162.9 94.5  143.4
0 | 89:00 85.5 164.5 94,5 © 141.0 -2.6
| 8 88:58 85.6 163.5 94.5  138.9 -2.6
2 24 88:54 85.6 161.0 94.5 134.8 -2.3
3 40 88:50 85.6 158.4 94.5  130.6 -2.1
OA#I 46
4 57 88:57 85.8 165. 1 94.5  130.9 -1.9
5 73 88:53 85.7 162.7 94.5 126.7 -1.7
6 89 88:48 85.7 160.1 94,5  122.7 -1.5
OA#2 94
OA#3 96
7 105 88:58 85.4 161.1 94.5  147.5 -1.3
8 121 88:54 85.4 158.5 94.5  143.2 -1
9 138 88148 85.3 155.0 94,5 38,4 -0.9
OA#4 143
10 156 88:58 85.5 162.4 94,5  140.4 -0.7
' 170 88:53 85.4 159.5 94.5 136, -0.5
12 186 88:47 85,3 156.5 94,5  132.0 -0.3
OA#S 192
(3 202 88:58 85.4 165.4 94.5  133.9 -0.1
14 218 88:54 85.4 162.5 94.5  129.8 +0. 1
I5 235 88:48 85.4 159. 1 94,5  125.3 +0.3
0A#6 240
OA#T 242
16 251 88:58 85.5 160.7 94,5  147.2 0.5
17 267 88:54 85.5 158.0 94,5  143.0 0.8
18 283 86:49 85.4 155.2 94.5  138.8 (.0
DA#S 289
19 299 88:58 85.6 162.7 94,5  140.] 1.2
20 313 88:53 85.5 160.2 94.5  135.5 l.4
21 332 88:47 85.5 156.3 94.5  131.2 I.6
OA#9 337
22 348 88:59 85,7 166,72 94,5  133.4 1.9
23 364 88:54 85.6 1631 94.5 129.6 2.1
24 380 88:48 85.4 159.,5 94.5  125.5 2.3
OAFIO 386
OA#I1 388
25 397 88:58 85.6 160.3 94.5  147.2 2.5
2 413 88152 85.4 157.2 94.5  142.8 2.7
27 429 88:47 85.2 154.2 94.5  138.4 3.0
OA#12 434
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TABLE | - 1 Cont'd.
- BASIC ORBITAL PARAMETERS
DAY REV _ PERICD PERIGEE APOGEE INC ARG/PER B ANG
28 445 88:58 85.6 162.0 94.5 141.8 3.2
29 461 88:53 85.5 139, 94.5 137.6 3.5
30 477 88:47 85.4 155.8 94.5 133.3 3.7
- OA#13 483
31 494 88:59 85.4 165.3 94.5 135.4 3.9
32 510 88:54 85.5 162.5 94.5  131.1 4.2
33 526 88:49 85.4 159.5 94,5 127.0 4.4
OA# 14 532
OA#15 534
~ 34 542 88:59 85.6 161.0 94.5  147.9 4.7
35 558 88:54 85.5 158.3 94.5  143.5 4.9
36 575 88:48 8.4 154.6 94.5  138.8 5.2
OA#16 580
""" 37 591 88:57 85.6 161.8 94,5 140.7 5.5
38 607 88:51 85.4 158.6 94.5  136.5 5.7
39 62% 88:46 85.3 155.4 94.5  132.3 6.0
0A#17
40 639 89:00 85.5 166.3 94.5  135.6 6.2
41 655 88:55 85.5 163.4 94,5 131.4 6.5
N 42 672 88:50 85.5 160.4 94.5  126.9 6.8
OA#18 683
43 688 88:58 85.8 166.6 94.5  128.3 7.0
44 704 88:53 85.7 163.3 94.5  124.3 7.3
45 720 88:46 85.5 159.5 94.5 120.4 7.6
0A#19 726
OA#20 728
. 46 736 88:59 85,3 161.9 94.5  148.5 7.8
47 753 88154 85.4 158.7 94.5  143.6 8.1
48 769 88:49 85.4 155.7 94.5  139.2 8.4
_ OA#Z 774
49 785 88:59 85.6 163.0 94.5  141.1 8.6
50 805 88:49 85.6 160. 1 94.5  136.9 8.9
51 817 88:48 85.5 156.6 94.5  132,7 9.2
OR#22 823
52 834 88:58 85.5 164.9 94.5 33.8 9.5
53 850 88:52 85.3 161.3 94.5  129.6 9.8
VVVVVVV 54 866 88:5| 85. 1 157.7 94.5  125.5 0.1
0A#23 871
55 882 88:59 85.6 167.6 94.5  129.6 0.3
_ 56 896 88:54 85,5 164.3 94.5  125.5 0.6
57 914 88:49 85.4 160.8 94.5  121.4 0.9

|
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TABLE | - | Cont'd,

BASIC ORBITAL PARAMETERS

DAY REV _ PERIOD PERIGEE APOGEE INC__ARG/PER B ANG
OAE24 920
OA#25 922
58 93] 88:58 85.6 160.6 94.5  147.6 .z
59 947 88:53 85.5 157.8 94,5  143.1 1.5
60 963 88:48 85.4 154.9 94.5  138.7 .8
OA#26 975
61 979 88:59 85.6 162.9 94.5  142.5 12,1
62 996 88:53 85.6 159.5 94,5  138.2 12.4
63 1012 88:47 85.5 155.4 94,5 133.5 12.8
"""""""""" OA#27 1017
Tot 1029 88:59 85.6 165.5 94,3 136.4 13,1
65  hug4 88:54 85.5 162.,2 94.4  132.2 13.4
66 060"~ 88149 85.4 158.7 94.4  128.1 13.7
OA#28 1065 R '
67 1076 88:57 e e 165.2 94,4  130.2 14.0
B 68 1092 88:52 85.7 R S 94,4  {26.1 14.3
69 o9 88:44 - 85.6 156.8 94.4  121.5 (4.6
OA#29 1120
70 1125 89:06 85.7 174, 94.5  127.0 14.9
- 71 1141 88159 85.6 169.8 94,5 [22.8 (5.2
72 1157 88:53 85.5 165.9 94.4 118.9 15.5
OA#30 (162
- OA#31 (164
73 173 88:58 85.5 160.2 94.4  147.7 [5.9
74 1190 88:52 85.5 157.0 94.4  143.0 16.2
. 75 1206 88146 85.3 153.5 94.4  138.5 16.5
OA#32 1211
76 1222 88:57 85.6 161.8 94.4 1411 16.8
77 1238 88152 85.5 158.7 94.4  137.0 17.1
------- 78 1254 88:45 85.3 1541 94,4 32,8 17.4
OA#33 1260
79 1270 88:59 85.5 164.9 94,4  137.5 17.8
OA#34 1282
80 1286 88:55 85.6 162.3 94.4 1341 18.1
81 1303 B6:49 85.4 158.5 94.4  129.9 18,4
OA#35 1313
82 1321 88:59 85.9 166.2 94.4  133.0 18.8
B3 1335 88:55 85.9 163.3 S4.4  129.3 19.1
84 1351 88:49 85.7 159.5 84.4  125.2 (9.4
OA#36 1357
L85 1368 88:57 85.7 167.3 94.4- 125.9 16.8
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DAY REV  PERIOD PERIGEE APOGEE INC  ARG/PER B ANG
86 {384 88150 85.5 162.8 94,4 121.8 20.1
87 1400 8847 84.9 56,8 94,4  117.6 20.4
OA#3T 1406
OA#38 1408
88 1416 89:02 85.8 164.3 94,4  148.0 20.8
89 1432 88:57 85.6 160.7 94.4  143.6 211
90 1449 88150 85.5 156.3 94,4  138.0 21.4
g1 1465 88:44 85,7 152.3 94,4  134.4 21.8
92 1481 88137 84.9 147.8 94,4 1299 22.1
93 1497 88:29 84.5 142.9 94,4  125.5 22.4
OA¥39 1502
94 {513 88:49 85.8 155. 1 94,4  138.0 22.8
95 1530 88:42 85,7 51,2 94.4  [33.2 23,1
a8 1546 88136 85.5 147.7 94.4  128.8 23,4
OA#4D 1551 '
97 1562 88:48 85,9 155, 1 94.4  134.3 23.8
98 1578 88:47 85,7 151.3 94,4  130.0 24,1
99. | 5G4 88135 85.5 147.2 94.4  125.7 4.4
| DA#LY 1600
100 1611 88147 85.8 156, 1 94,4 130.3 24.8
OA#4Z 16186
101 1627 88146 85,9 55,6 94,4  |28.6 725, |
102 1643 88239 85.6 [51.8 94,4 124.6 25,4
QA#43 1649
103 1659 88:4| 85,5 153, | 94,4  123.9 25.8
104 1676 88: 3% 85,72 148.3 94,4  119.3 26,1
105 1692 88:24 84,3 (41 .4 94.4  115.0 76,5
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2.0 SENSOR SYSTEM PERFORMANCE

Coarse Film Path

Coarse film path diagnostics Indiceted nominal performance through-
out take-ups one, two and three. Analysis of a B-side emergency
shut down (ESDB),which occurred during teke-up four operations,
indicated a hardware fallure in the coarse path control slectronics.

The ESDB occurred on the start-up of an operation planned for

Rev 1268 and was due to a low tension condition in the coarse path.
A B-side creep tTest conducted over 1283 Pogo also shut down, but
This shutdown was due fo a high tension coarse path condition,

Analysis of the Rev 268 ESDB and primarily of the Rev 1283 ESDB
indicated that The take-up integrator reset signal to the take~up
servo loop was not operating. The Rev 1268 data was in telemetry
mode C, as {s most operational payload data, and The take-up
Integrator ocutput signal Is not included in the telemetry format.
The Rev 1283 data was in telemetry mode B which does include the
Take-up integrator output signal.

The take-up Integrator integrates the cutput coarse tension error
from nominal and modifies the fake~up serve errar signal, which
is also @ function of the velocity command, velocity feedback

ahd the coarse output tension offset. The take-up servo responds
by altering the take-=up velocity Tn a manner consistent with
correcting the output coarse Tension ervor,

Integration of the ftension error begins at cawmera power Turn-on.
There ls a small tension error at the start-up of mosT camera
operations, and because of the nominal Time delay betwesen camera
power on (CB+) and f1lm fransparts on (FT+), the Integrator ouf-
put at the time the Take~up brakes are released can be substantial.
Therefore, the integrator cuftput Is reset to null upon application
of brake release power via The 33ms. reset signal generated within
the take-up electronics.

In the absence of the reset signal, the Integrator output will
erronenusly alter the error signal to the servo loop. The magni-
tude of The error Introduced is dependent on the origina! coarse
output Tension offset and the time duration bstween camers power
on and transports on,

tn the case of the Rev [268 LSDB, the OB+ to FT+ +ime was in

excess of 120 seconds for film path pressurization purposes, and
although the initial coarse tension offset was small, +the integrator
output was saturated by the tTime brakes released and indicative

“Approved for Release: 2025/07/25 C05127748
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of 8 much larger over tension condiftion than what actually
existed. The servo loop therefore overcorrected for the

actual tension error and subsequently caused the under Tension
ESDB. The Rev 1283 ESDB resulted when the servo overcorrected
for an initial undertension condition and drove the system into
the high tension state,

Analysis of coarse tension data from currently available station
tapes indicated integrator failure occurred between operations
598 and 605. Under riormal operating conditions (i.e. Tnitial
coarse output tension greater than 2.2 lbs. and less than 2.8 Ibs;
CB+ to FT+ less than or equal tTo 17 seconds) The TU servo can
recover from the integrator error present at brake relesse
without the reset signal. The remainder of take-up four oper-
ations were constrained to a maximum C+ To FT+ Fime of 17 ssconds
and the stertup coarse output tension limits notTed above. No
further problems in this area were sncountered,

Fine Film Path

Fine film path diasgnostics indicated proper hardwere performance
throughout the mission for both camera systems.

Command and Control

The sensor system performance with respect to the Command and
Control Subsystem was nominal throughout the mission. All
commands were properly received and executed.

Sensor System Control

On Rev 980 the sensor systen falled to execute the second and
third of three non-nested cperations, The Tirst epetation, Msn
OF 490, executed normally.

The set-up commands for the two Ops that falled to execute, up

to end including seal doors open, were properly executed. Nelther
the SU nor Tthe TU brakes were relessed and the f1lm fransports

did not operate.

On Rev 989 both an A-Side and & B-Side CV test were run with
verification interlocks enegbled. The A~Side test falled to
executs. The B-S8ide tTest executed normally. On Rav 991 an
A-Side CV test was successfully exscuted with verification
interlocks disabled.

fE8)
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On Rev 993 an A-Side CV test was run with SCC~11 and verification
interlocks disabled. This test alsc failed to execute which
Isolated the problem o the A-Side verification circultry external
to either SCC | or SCC t1. The most probable suspect for the
fallure was an absence of the "Builder Roller Down" verify signal.

On Rev 995 @ health check was successfully exscuted in 5CC 1
with VIA disabled, Stereo cperations were resumed on Rev 996
using SCC 11 with VIA disabled and continued without further
problems through the remainder of RV-3, ‘

When transfer to RY-4 was made, VIA was re-enabled and the mission
successful by completed in that configuration with 5CC 11,

Upon recelpt of the RV at Rochester, the outer shrouds were removed

. and & visual Tnspsction was made with an Tnfrared scops and infraréd

photographs were taken. Both the visual inspection and The photo-
graphs indicated that the condition of all portions of the Bullder
Roller and the lower verify switch were normal. Extensive électro-
mechanical tesTting did not provide any information to help lsolate
the cause of the Builder Roller Verify signal failure.

“Qptical Bar Performsnce

The Optical Bars performed properly throughout the mission., Vari-
ations between commanded and actual OB velocities were no different
than those noted during pre-flight systems test and were within

the specification limits of 00054 rad/sec.

LSFS/Fotus

Misslon 1208 used pre-flight determined focus settings for (414
black and white f1im, 50~255 cotor film and FE-3216 infrarsed fiim.

The forward camers was set at a nominal of 68 microns through RY-1.
Image quality evaluation of the returnad film resulted In a change
to a new nominal of 76 microns commencing with Msn Op 156 In RV-Z
and continuing through the remainder of the mission,

The att camera was set to a nominal of 25 microns for 1414 material
and 55 microns for both §0-255 and FE-3916. No readjustments from
the pre-~flight planned values were required,

The LSFS output, as with 1207, was deemed reliable only on the

first operation of each day (i.e., sfter Three hours of non-operation
and during the first five minutes of the first subsequent OF).
Readings of tne LSFS output were taken only at these Times throughout
mission 1208,

-Approved for Release: 2025/07/25 C05127748
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Al instrumentation operated normally throughout the mission,
The system provided consistent and accurate data for analysis
of ancmaly conditions and for the routine verification of

camera status.

Atthough not part of the sensor system instru-

mentation system, a MUX failure necessitated switching from
the primary [(MUX 4A) +o the backup (MUX 4B) unit.

Prneumatics

was as follows:

The pneumatic system nitrogen reserve status for mission 1208

TANK A TANK B
Total
» Press. Temp Mass Press =~ Temp  Mass Mass
" Event (psi) (°f) {ibs) fpsl)  (°f) {lbs) {Ibs)
Liftoff 3288 68 17.8 3374 68 17.7 35.5
End of
Primary 196 69 1.1 210 67 1.2 2.3
Mission
Toward the end of the mission 11 became necessary to manage camersa

operati
and fra
prior ¥

on in terms of the distribution of scan centers, scan lengths
me count To avold the possibility of depleting the gas supply
o the tote! usege of Tthe #1lm supply. The computed PN+

use rate was a constant 0.023 lbs/min throughout the mission.

2.8.1

During the launch countdown, on Day R~1, the A side regulated
pressure was observed to decay at an abnormally high rate,
©.0., from 2,46 to 1.28 psi in 300 seconds. On the basis

of this decay rate and the immediately avallable design date,
saveral hundred manufacturing drawings, pertaining to The
pneumatic system plumbing volumes, 11 was concluded that

a leak had developed on the high pressurs side of The regu-
lator and was of sufficient magnitude fo be unacceptable

for flight operation, l.e., the continuous loss of gas

would severely shorten the mission. An ascceptable correct-
ive action was taken by isolating the leak from the high
pressure gas supply, tank pressure, by commanding the

A side high pressure isolation valve (HPIV-A) Yo the closed
posttion following the uncage and OB stow sequences executed
on Rev 0. The only disadvantage to this conflguration was

a reduction in system reliablility as a result of the loss

of parallel redundancy in the D bar gas supply.

“ Approved for Release: 2025/07/25 C05127748
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Subsequent to the launch, the plumbing system volumes

were measured at the supoiier's facility and determined

to be significantly different from the values calculated
from drawings. _{(The measured values were: hligh pressureg
stage = 0.290in°, infermedi@fe pressure stage = 0.036in",
low pressure stage = 3.085in".) New analysis were par-
formed and it was concluded that the [eak was on the low
pressure side of the regulator and was of negligible magni~
tude. Therefore, It was decided to open the HPIV-A to
regain maximum system reliabllity.

Az a precaution, on orbit tests wére performed to verify
that the leak was in the low pressure stage. The fests
were conducted by momentarily opening the HPIV-A and
monitoring the reguiated pressure decay rate following
valve closure. As a result of the analysis and tests,
the HPIV~A was opened on Rev 563 and left open for the
remalnder of fthe missien.

A detailed analysis of the pneumatics system leak s
provided in, "Wemorandum #930, 0TD, SED, SAE, To:

| dated:

Z May 1974,

Path Pressurizetion

For the firgt time in eight missions 1T bocame necossary
to acuate The pneumatic system operate valves to main-
tain the £1im path pressure above the ballponing cri-
terion. The initial repressurization cccurred after
fransfer to TU~4 and was repeated as reguired for the
remainder of the mission., Although the path leak rate
was within specification requirements, the combination
of short operetions with corresponding small increases
in path pressure, separated by long gquiescent periods
caused The repeatad cccurrence of the low prassure
condition. To minimize the additional ges usage, a8
procedurs was used wherein the path was repressurized,
increased by approximetely 0.1 psi, only at those
Times he path pressure had decayed To the ballooning
pressure limit.

- Approved for Release: 2025/07/25 C05127748
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Trend Analysis

A statistical trend analysis of sensoer system performance

was maintained by the Systems Integration Section throughout
mission 1208. Data samples were taken from one operation per
day, when avallable, and mean values and standard deviations
were calculated and plotted for selected functions fo facili-
tate the detection of any long Term Trands that would indicete
the orbit of system degradation. The analysis indicated a
momentary disturbance Tn all tension sensors and the A side
metering capstan summed error In the first 12 scan degrees

of operation 564, however, the signalé returned to nominal
values for the remalinder of the operation. Although not
regarded as a fTrend or anomaly, the B side metering capstan
summed error mean valve shifted from 0.034 oz, in. with

1414 material to approximately 0.043 oz. in. with S0-255
film. The mean leve! returned to approximately 0.034 oz. in.
with FE3916 fiim. Otherwise, all system functions remained
nominal +hroughout the mission with no indication of abnormal
tong term trend.

The functional parameters used for the analysis were as follows:

Film to Bar Sync Velocity Error (P45], P452)
Metering Capstan Summed Ervor (P403, P404)
Platen Skew Error (P415; P416)

Platen Photo Summer Error (P411, P412)

fnput Drive Capstan Summed Error (P803, PB04)
. OQutput Drive Capstan Summed Error (PBII, PBI2)
Supply Drive Summed Error (P105, Pl06&)

Take~tp in Use Drive Summed Error (TSEA, TSER)
Optical Bsr Summed Error (P50, P502)

0. 0B Velocity Error .

H. Looper Position (PEGL, P&0Z)

12, Film Path Carriage Positlon (P713, P714)

I3, Take-up Carriage Position (P951, P952)

“ s

OO0 O LB L)
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3.0 MISSION EVENT HISTORY

A summary listing of all sensor system photographic operations is presented
in Appendix A~1 of this report 2 summary primarily covers operational
photography, but alsoc inctudes[::f%f:jPFA engineering photography. The
following is a chronological description of these engineering operations
plusiother special events that occurred during Mission 1208,

B / Ascent

The countdown and launch were accomplished without incident, with
unicage (sequences 204 and 205 and OB stow (seguences 213 and 214)

occurring in a normal manner following 8V-SV separation. Thesse
avents were verified from tape recorder playback at Rev | POGO.

3.2 Hezlth Checks

Day | operations through Rev 4 ware designed to verify system
health and confirm orbit operational readiness. An engineering
operation designed as a baseline test was performed on Rev 8.
The health check events were as follows:

Rev |: An uncage verification check, seguence 2|5, was performed
over POGO to confirm the uncage event,

Rev 2: A constant weloclty run, sequence 208, was performed over
KODI, This was the first atftempt to fransport film after
launch. The Sensor System worked properly, and Tthe film
was correctly aligned within the film path. Steerers,
tensions, and take-up and supply drive summed errors
were well within limits.

Rev 4: The sensor system health check, sequence 179, was performed
over POGD. Al sensor system executed commands were func—
Tionally verified, including all fested bits of the variable
commands. Focal plane position indicated 68 micrens for
The forward camera, and 25 microns for the aft camera.

Rev 8: A scheduled engireering operation, sequence 209, was par-
formed over COOK to provide characteristic felemetry data
for comparison with data from any future identical functional
check. In the event of an anomaly, the felemetry signatures
of the two runs could Then be equated and any suspected
systen degradation determined,

‘Approved for Release: 2025/07/25 C05127748™"
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3.3 Engineering Events

Eleven enginesring tests were defined in The $V-8 Engineering Fhoto-
graphy Plan. This series of fests were designed to acquire data

for assessment of on-orbit camera, lens and film performance.
Following is a summary of ‘the tests and their objectives:

Test Objective/Status
l.  ThrusFocus (1414 Cptimize Focus. Fully accomplished;
confirmed focus (1414) was optimum
in Ry=2. :
3.A Smear Slits (1414) Validate Image Motion Compensation

- ‘ settings. Completed in RV-Z.

3.8 Smear Slits (50255%) Evaluate smear slit for validating
image motion compensation settings
with color film. Completed in RV-4,

3. Smear Slits (FE3916) Evaluate smear slit for validating
, image motion compensation settings
with IR fiim. Completed in RV-4.

e 4, Color Corn Acguisitions Evaluate and radiometrically cali-
brate 50-255., Satisfactorily
completed Tn RV-4,

5. IR Color Corn Acqul- Evaluate Image quality of FE3916.
sitions Accomplished in RY-4.
o 5. Lens MTF (1414) Measure on-orbit lens MTF.

Completed Tn RV-3.

7. Tucson Acquisition Standard scene for quallty assess-
ment. Satisfied in RY-1,2,3 and 4.

8., Color Thru-Focus (80-255) Optimize Focus. Completed in RV-4,

9. Tri-Bars for Resolution Phote quality assessment. Satisfied
RV~1,2,3 end 4. Aecquisitions common
with Test 7.
10, Smear versus Scan Assess smear as a function of scan
- Angle (1414) angle location., Fully accomplished.
g Completed in RY-3.
— 12, Dense Culture Photo/EM correlation. Satisfied in
Acguisition (1414) RV=1,2,3 and 4,
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3.4 Mission 1208~ Speclal Events

REV OPN TEST  PRE EVENT/LOCAT 1 ON VER FT6
WX WX
0.8 UNCAGE/SCC T SEL
0.8 STOW A/STOW B
HPIV A CLOSE

! UNCAGE VERIFY

8¥1/21500 S2/20/S20T ‘oses|ay 10} panolddy

2 INHIBITED CV . 102
4 =3 88§ HEALTH CHECK ' 163
8 8 8§ EMBINEERING 63
4 13 A 1414 T/F-8,-16,~8,0,+8,0

75 BOSTON 99

75 FROVIDENCE 99 54
6 4 ! 1414 T/F +16,+8,0

95 SAN DIEGO 90 29
56 42 PN EQUALIZE
81 54 | 1414 T/F~16,~8,0

85 SACRAMENTO 25

80 SAN FRANCISCO 99 56
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96 63 3A 1414 SMEAR SLITS
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Miagion 1208-1 Specilal Events-Cont'd,

REV

a7

129

144

184

225

225

OFN

64

84

94

TEST

3A

1o

7,9, 12

3A

PRE
WX

95

a5

95

85

a5

75
75

80

EVENT/LOCATION

1414 SMEAR SLITS
LOG ANGELES

1414 SMEAR VS SCAN
SAN DI1EGC

TUCSON W/5T RESO
{414 T/F~8A,0,+88,0
ATLANTA

PN EQUALIZE

1414 SMEAR VS SCAN
BALT I MORE
WASH | NGTON

1414 T/F+16,+8,0,-8,0
NEW YORK

1414 SMEAR SLITS
PHILADELPHIA

PN EQUALIZATION

1414 T/F+16,+8,0,-8,~16
DETROIT

PROTECTIVE WRAP
1208-1 FOOTAGE

ACCUMULATED FOOTAGE

VER
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FTG
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108
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Mission [208-2 Spsclial Events

REV

226
227
248

281

291

313
338

356
428
435

451

480
493

Py TEST
1397141
156
165/ 166
175 2
187
224
228 10
A
234 3A
254/256

PRE

WX

70

7Q
70

70

EVENT/LOCATION

TRANSFER TO TUZ-PREP |
COMPLETE TRANSFER-PREP 2
PN EQUALIZE

PBF A SET TO 76
PER PFA DIRECTION

IT«B SET TO -5 STEPS
FER PFA DIRECTION

PN EQUALIZE

QUALITY VARIABILITY
MiAM]

PN EQUALIZE

PN EQUALTZE

{414 SMEAR VS SCAN
NEW YORK

1414 SMEAR SLITS
PHILADELPHIA

t414 SMEAR SLITS
BOSTON

PROVIDENCE

LEAK RATE TEST-5 SEC
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75 38
80
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Mission 1208-2 Speclal Events-Cont'd.

REV
496

548

563

566

629

631

647

OPN

302

338
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346

TEST

PRE
WX

65
65

93

75
75

75

a5

EVENT/LOCATION

LEAK RATE TEST~180 SEC
1414 SMEAR VS SCAN
BOSTON

PROV IDENCE

HPIVA OPEN

P414 LENS MTF

FLORENCE LINES

TUCSON W/3T RESD

V414 T/F+12,+6,0,-6,0

BOSTON
PROY 1 DENCE

1414 SMEAR V8 SCAN
LOS ANGELES

1414 LENS MTF
LUKE LINES

1208«2 FOOTAGE
ACCUMULATED FOOTAGE

VER FTG

WX

99

99

99

85 114

99

99 46

85 88

93 52
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1757

-

—
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3.6 Mission [208~3 Speclal Events
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696 372 12 QUALITY VARIABILITY
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728 388 6.2 1414 LENS MTF
a5 KINGMAN LINES 99
6.3 [414 LENS MTF
95 QUARTZSITE LINES 85 78
744 397 7,9,12 90 TUCSON W/5T RESO 99 29
752 XT=A SET TO +2 STEPS
PER PFA DIRECTION
888 456 (o 1414 SMEAR VS SCAN
MONO Bg-37°
75 NEW YORK 85 83
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REV OPN TEST  PRE EVENT/LOCAT ION VER FTG
WX wx
993 SCC 2 SELECT
MONO A CV VI A ENA
995 SCC HEALTH CHECK
VI A DIS 163
1003 502 6.1 1414 LENS MTF
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Mission 1208-4 Speclal Events

REV

I115

1299

GPN TEST  PRE
WX

£20 7,9,12 99
632

641
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s

EVENT/LOCATION

TRANSFER TO TU4~PREP |
VIA ENA

COMPLETE TRANSFER-PREP 2
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]
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ESD B
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Mission 1208-4 Special Evemts-Cont'd,
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OPN
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T4Y
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TEST
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3A

4,8

PRE
WX
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65

99

95
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EVENT/LOCATION

S8 ENGINEERING
RELEASED FCR
STERED OPN

1414 SMEAR SLITS
~16,~8

BALT IMORE

WASH INGTON

PN EQUALTZE

1414 SMEAR SLITS
-16,~8,0
NEW YORK

TRANSFER TO 50255
PN EQUALIZE

$0255 COLOR W/6C
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$0255 COLOR W/eC
VAN NUYS

50255 T/F 14,0,~14
LOS ANGELES
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VER FTG
W
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Mission 1208-4 Speclal Events-Cont'd.

REV
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1633

OPN
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PRE
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EVENT/LOCAT 1ON

TRANSFER TO FE3916
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STOCKTON

PN EQUALIZE
PN EQUALIZE &
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PN EQUALIZE
PREP  2/CV
|208-4 FOOTAGE
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95
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FTG
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. 3.8 Solo Phase

No solo phase experiments were performed on mission 1208,
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4.0 SENSOR SYSTEM TEST OBJECTIVES

Photographic Performance

Determine the capability of the $5 Optical System to provide
the specified photographic performance.

The post flight meterial evaluation of mission segments [208-1,
1208-2, 1208-3 and 1208=4 Indicated in a genéral sense the
capability of the 5§ Optical System to provide the specified
photographic performance., Mission 1208 was a summer mission
launched in April in a non sun synchrous orbit of 94,5° in-
clination angle, prior to the summer solstice. Summer missions
in general acquire a large percentadge of photography at solar
altitudes above 30 degrees, resulting in smaller opasrational
slits, shorter exposure times and less image smear. The over-
all image quallty, however, was affected to some extent, as

it always is at this time of the year, by varying degrees of
weather and haze. |n eddition, specdlar reflections and
shadowless acguisitions resulted Tn significant image quality

degradations o the mission photography, simlliar fo Mission [206.

In review, Mission 1206 was launched In July early in the
afterncon in a sun synchronous orbit of 96.2 degrees following
the summer solstice. This resulted in the specular reflection/
front lighting problem o move south In latiftude as a funetion
of mission Tength, and +the fate launch caused the problem

to lecate at Nadir and simulfaneously affect the imagery from
both cameras. The sun synchrous Inclipation angle caused The
problem tp remain fixed in scan.

Mission 1208, however, was launched in April, early In the
afternoon, prior to the summer solstice, at 94.5° inclination
angle, noh sun synchronous. This caused the specular reflec-
tion/front lighting problem to first move north and Then
slightly south in latitude. The lower inclination angle in-
cressed the precession and moved the local sun time over target
closer To morning as the mission progressad, The problem,
initially occurring near Nadir, moved across scan, as a fupction
of mission length, ending up at approximately 30-35 degrees of
scan at the end of the mission. Thus both cameras did not
experience either anomaly at the same scan position.
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A much better operationz!l plan for summer launches would be to
launch early in the morning Tn a sun synchronous orbit. This
places the anomaly out in scan, and the sun synchronous orbit
fixes its position in scan. This intentional placement of
the anomaly out in scan presupposes that operational target
acquisition planning will not locate a large percentage of
targets at these scan positions, Launching after the summer
solstice will move the anomaly south away from the area of
interest.

The general overall range in mission image quality for both cameras
was very good to poor with the majority rated as falr to good. Orbital
performance prediction using CRYSPER and the actual operational para-
meters are included In Figures 4-! thru 4~4 for each mission segment
and Figure 4~5 for +the tetel mission length. A brisf discussion of
image qual ity and general photographic system performance as a funpc~
tion of mission progression is providaed, abstracted in part from tThe
PFA Rebound 831 messages.

4.1.1 Misslon Segment 1208-]

The overall image quality of both camerass ranged from
very good to poor with the majority rated as falr.
Analysis of the thru focus engineering ops both sub-
Jectively and with VEM, resulted in the FFA directing
an eight micron retreat to the fwd camera platen,
which changed the nominal platen 1o 76 microns. No
focus change was made to the aft camera. |n addition
to the focus change on The fwd camera, an 02AZ2 change
was required on the aft camera in-~Track of minus three
command steps, resulting In & new In-track nominal sel-
ting of minus five command steps. No 02ZAZ adjustment
was made to the fwd camera.

Subjectively, the image quality of the aft camera
appeared to be sharper than thar of the fwd. In point
of fact, the very good imagery on this mission segment,
was limited to clear weat<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>