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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.

e
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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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1.5 Launch and Orbital Parameters-Cont'd,

B 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,

l.6& 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

RV-2 226~674 Forward 28848

Aft 27765

' RV-3 675-1116 Forward 25258
Aft 24275

- RV-4 PP 7-1700 Forward 726827
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 Utiiization 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 _ PERIOD PER| GEE 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 [59. | 94.5  137.6 3.5
30 477 88:47 85.4 155.8 94.5  133.3 3.7
- OA#13 483
3] 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
B 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 85.4 154.6 94.5  138.8 5.2
OA#I6 580
------ 37 591 88:57 85.6 161.8 94.5  140.7 5.5
38 607 88:51 85.4 156.6 94.5  136.5 5.7
39 623 88:46 85.3 155.4 94.5  132.3 6.0
0A¥17 A
- 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
OAFI8 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#IS 726
OA#20 728
- 46 736 88:59 85,3 161.9 94.5  148.5 7.8
47 753 88:54 85.4 158.7 94.5  143.6 8.1
48 769 88:49 4 155.7 94.5  139.2 8.4
B OA#ZI 774
49 785 88:59 85.6 163.0 94.5  141.1 8.6
50 805 88:49 85,6 160. | 94.5  136.9 8.9
51 817 88:48 85.5 156.6 94.5  132.7 9.2
OA#22 823
52 834 88:58 85.5 164.9 94.5 133.8 9.5
53 850 88:52 65.3 I61.3 94.5  129.6 9.8
VVVVVV ‘ 54 866 88:51 85.1 157.7 94.5  125.5 10.1
0A#23 87
55 882 88:59 85.6 167.6 94.5  129.6 10.3
B 56 896 88:54 85.5 164.3 94.5  125.5 10.6
57 914 88:49 85.4 160.8 94.5  121.4 10.9

|
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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

i
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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: 2025/06/18 C05137282
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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 startup coarse output fension limits noted sbove. No
further problems in this area were sncountered,

2.2 Fine Film Path

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

2.3 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.

2.4 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,
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Instrumentation

All ins
The sys

trumentation operated normally throughout the mission,
tem provided consistent and accurate data for analysis

of ancmaly conditions and for the routine verification of

2.8

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: 2025/06/18 C05137282
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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
o 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, "Memorandum #930, OTD, SED, SAE, To:

C. Karatzas, From: H. Yanowitz and B.E. Nelson", dated:
2 May 1974,

2.8.2 Path Pressurizatlion

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: 2025/06/18 C05137282
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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., The summary primarily covers operational
photography, but also includes S$S and PFA 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,
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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
e Thru~Foous (1414}
3.A Smear Slits (1414)

3,B Smear S5itts (50255%)
3.C Smear Slits (FE3916)
e 4., Color Corn Acgdisitions

5. IR Color Corn Acqul-

sitions

- 6. Lens MTF (1414)
7. Tucson Acguisition
8., Color Thru-Focus (80-25%)

9. Tri~Bars for Resolution

10, Smear versus Scan
e Angle (14143

— 12, Dense Culture
Acguisition (1414)

Objective/Status

Cptimize Focus. Fully accomplished;
confirmed focus (1414) was optimum
in Ry=2. :

Validate Image Motion Compensation
settings. Completed in RV-Z.

Evaluate smear slit for validating
image motion compensation settings
with color film. Completed in RV-4,

Evaluate smear slit for validating
image motion compensation settings
with IR fiim. Completed in RV-4.

Evaluate and radiometrically cali-
brate 50-255., Satisfactorily
completed Tn RV-4,

Evaluate Image quality of FE3916.
Accomp lished in RV-4,

Measure on-orbit lens MTF,
Completed Tn RV-3.

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

Optimize Focus. Completed In RV-4,
Phote quality assessment. Satisfied
RV~1,2,3 end 4. Aecquisitions common
with Test 7.

Assess smear as a function of scan
angle location., Fully accomplished.
Completed in RY-3.

Photo/EM correlation. Satisfied in

RV=1,2,3 and 4,
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Solo Phase

No solo phase experiments were performed on mission 1208,

M —a ,
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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.

Approved for Release: 2025/06/18 C05137282
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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 weather acquisitions on the aft
camera., The poor Image quality which subjectively
exhibited an overall grainy appearance, and soft

unsharp edges was in part the result of non optimum
acquisition conditions, such as high scan angles,

cloud cover, medium to heavy haze levels, and the
defocused condition of the fwd camera. The very good
imagery from the aft camers was comparable to the
better photography produced from past Hexagon Missions.
This assessment was substantiated by the good resclutien
readings obtalned from “fhe fri-bar corn target, and

the direct subjective comparison of image quality from
previous Hexagon Missionsg.

Approved for Release: 2025/06/18 C05137282
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One 51751 tri-bar corn target was acquired on both the
fwd and aft cameras. The data fol lows:

UNADJ 2:1 ADJ
ANGLES GRD.(FT) GRD. {FT)
CAMERA OP FRAME SCAN  FIELD PLATEN IT AT iT XT

fwd 084 004 1.1 -0.8 68 1.73 2.05 2.06 2.44
att 084 004 -0.4 =-2.0 25  1.52 2.25 1.86 2.73
Exposure on This mission was based on a wean urban/industrial
scene density of 1.10 Instead of 1.00,

Microdensitometer analysis of 13 frames {9 fwd, 4 aft) with
vegetation surround Indicated reasonably good exposure
(-.02 log E from alm for the fwd, ~.05 log £ for fhe afh)
requiring no alteration of the 1208 general recommendation,
The +wo count exposure reduction bias given fo the aft

camera resulted In a better balance exposure between
cansras.

The average scene range was found To be higher than was
generally recorded for this time of the year. This was
true for both forelign end domestic ops. As was generally
the case, the scene range of the domestic areas was greater
as was The areas acquired by The fwd unit,

Although Two snow scenes examined were correctly exposed,
portions of two other frames were underexposed (op 58,
frame 15 fwd, op 118, frame 17 fwd). In both frames urban
areas were grossly underexposed with accompanying low
contrast. Eveluation Tndicated That the snow had melted
in the urban areas, and because the urban area represents
only & small portion of the frame, The snow bias was
correctly applied.

Mission Segment 1208-2

The overall image quality of both cameras improved on
1208~2 from [208~1. This general improvement was attri-
buted in part to the focus adjustment of plus 8 microns

on the fwd camera, and In part to the overall Improved
atmospherics, resulting from less snow and correspondingly
less molsture in the atmosphere. A third contributing
factor was the use of the 26DN process emplo on 1208-2
because of abnormally high base plus fog on fic
sections of both original photographic recor
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4,1.2 Mission Segment [208-2-Cont'd.

The Tmage quality of both cameras on 1208-2 rangsd from
very good to poor with the majority rated as falr fo
good., As with Mission 1208~1, the very good Imagery

was associated with the aft camera. The aft camera image
quality was superior to That of the fwd camera and sub-
Jective comparisons very clearly indicate that it was
significantly sharper, and the aft camera consistently
recorded very fine detalls. The fwd camera imagery was
affected by specular reflections.

One 51/5! +ri-bar corn target was acquired on both
cameras., The data follows:

UNADJ 2:1 ADJ
ANGLES GRD (FT) GRD (FT)

CAMERA OP  FR SCAN  FIELD IT  XT IT  XT
fud 311 12 +16 =1.7 76 1.83 2.38 2.03 2.63
aft 311 12 +17  -1.5 25 1.81 2.19 2.05 2.49

The late launch time of 1208 resulted in specular reflections
on the fwd record, and full fromt lighting (shadowless
acquisitions) on The &ft photography. This condifion sccured
near Nadir, and between approximately 5 to 30 degress north
latitude on This mission segment. This mission orbit was
such that the specular reflections moved out 1n scan angle

as The mission progressed and they were predicted to be

at about 35 degrees scan at mission termination. The lati~
tudes affected progressed to the north and then moved
slightly south.

Many cases of specular reflections were found in the fwd
camera Imagery within the latitude bands and scan angles
indicated. 1In this mission segment tha effect of the
specular reflections appeared more severe than the corrg-
sponding shadowless acquisitions. These shadowless acoui-
sitions did in fact produce s loss In contrast due To the
reduction of shadows in The scene, and & corresponding
reduction in fine detail., The specular reflections occurred
where ground water wes standing. 1n these areas there
was gross image blooming and loss of loce!Tzed Information
in the direct vicinity of these reflecticns,

B
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4.1.2 Mission Segment 1208-2-Contid.

A high base plus fog condition occurred on approximately
54 percent of the original negative. This condition
existed on 1208~1 and was expected To be present Through-—
out the remainder of the mission.

This anomaly was assoclated with specific manufactured
film rolls and the probable cause was a pelloid backing
contaminant, which, when in contact with The emulsion,
caused a fog build-up with time, reduction of fthe density
range, and a small speed and contrast changs.

In an effort fo compensate for the sensitometric change
induced by the High fog feund on 1208-1, EK evaluated
several modifled 19 DN processes, One of these, desi=-
gnated 26 DN, was selected for use on those segments

of 1208-2 that could be expected to exhibit high fog in
the standard 19 DN process. The 26 DN process reduced
the fog somewhat and retained the desired sensitometry.
Flashed stock was inserted at those manufacturing splices
where a change from 19 DN o 26 DN or vise versa was
required.

The developar switch was then accomplished as These
flashed stock inserfs were beipg processed and imagery
was not affected by the Fransitions.

Compariscns were made of the duplicate pesitives from
the normally processed low fog film, the 26 DN processed
fogoged film, and normally processed fogged film from
1208-1. The slightly increased contrast and the lower
fog density of the 26 DN processed flim over the 1208-1
fogged film was evident. More shadow and highlight
detail was present in the imagery. Little discernable
difference in Image quallity was present in comparisons
made betwsen the 26 DN processed fogged fiim and the
normally processed low fog flim inm [208-2.

Microdensitometer analysis of 29 acquisifions of vege-
tation surround, urban/industrial area imesgery indicated
generally satisfactory exposure with either 19 DN or 26 DN
processing. The 26 DN process demonstrated higher contrast
of the scene imagery accompenied by a slighter higher ex-
posure of the scene mean (.02 log E). The high base fog
fevel did not adversely affect any vegatation surround
scene examined.

57.
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Mission Segment 1208-2-Cont'd,

Continued monitoring of springtime snow surrcound imagery
indicated increased occurance of underexposed and flat
tmagery of cultured arsas due +o melited and/or dirty
snow within the area of interest. Examples of This
appeared In ops 307 and 308 where underexposure ranged
up o a stop.

Because of the magnitude and frequency of underexposure
of snow surround scenes, the following snow bias criteria
was recommendad for the remainder of the mission:

Reported Snow Depth Exposure Bias
Less than 2 inches No bias

2 to 10 inches -3 tog E
Greater than 10 Tnches ~.26 log E

While this change did pot totally optimize exposure of
snow surroumnd scenes 1T was designed to prevent complete
loss of Information In shadow areas without grossly over-
exposing areas of existing snow.

Mission Segment 1208-3

The overall Tmage quality of both cameras ranged from
poor to very good. This imagery was comparable o 1208-2.
The instances of poor photography was attributed To
atmospheric conditions, very high sun angles, specular
reflections, and shadowless imagery. The aft camera
fmage quality was superior to Thaet of the forward and
most of The very good imagery wass on the aft record.

The presence of specular reflections and shadowless
acquisitions, particularly front lighting, continued to
significantly degrade a large portion of The photography
from this mission,

These problems, particularly that of the front lighting,
became more severe during this mission segment, with
approximately 40 percent of The frames affected by

front lighting. The most severe front lighting was
similar To That seen on 1206, The problem was primarily
due to the present sun/orblt geometry and large nurber
of acquisitions in the latitude range from approximately
10 o 50 degrees north., Qbjects acquired between minus
10 and minus 20 degrees scan at these latitudes were
degraded by front lighting, and objlects acquired betwesn
ptus 10 and plus 20 degrees were affected by specular
reflections.

58.
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4.1.3 Mission Segment 1208-3-Cont'd,

For ascquisitions within this latitude range north of the
sub~solar point the aft camera was affected by front
lighting, and the {fwd camera experienced specular re-

- flections. The effects appeared on opposite cameras

in acquisitions south of the sub-solar point.

- | The magnitude of the degradation resulting frem front

t ighting was dependent upon the camera to target to sun
acquisition angle f(cats angle). The extent of ares
atfected ranged from a few degrees to as much as 20
degreas of scan in The most severe cases. The image
degradation from the front 1ighting was more extensive
than that from the specular reflections. All targets
acquired with front tighting exhiblted some degree of
degradation, whereas specular reflections tended to
degrade only high reflectance objects and thelr

— surroundings.

One 51/51 tri-bar corn target was acquired on both the
fwd and aft cameras. The data follows:

UNADJ 2:4 AR
\ ANGLES GRD.(FT) GRD. (FT)
""" CAMERA  OF  FRAME SCAN  FIELD PLATEN 1T XT IT xT
fwd 397 3 =11 ~1.5 76 1.7 2.5 1.9 2.8
aft 597 3 -1l -1.3 25 .2 2.1 .4 2.3

Microdensitometer analysis of vegetation surround wrban
— area Imagery Indicated contlinued good exposure. There was
also no significant change In mean scene density betwesn
use of 19 DN and 26 DN process chemistry, The following
table gives the average exposure error of all vegetation
surround scenes analyzed on 1208 (approx. 35 scenes) based
on the optimum exposure criteria of I.] density.

- AVG. MEASURED LOG EXPOSURE

ERROR
— 19 DN 26 DN
fwd camera minus ,02 minus 03
aftt camera : minus - .04 minus .04
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Misslon Segment 12084

This mission segment contained 2588 feet of 50-255 con-
ventional color material, and 3036 feet of FE-3916
infrared color material In addition to the regular 1414
black and white material. The photographic performance
for each material type is as follows:

Film Type 1414 - Black and White

The overall image quality of 1208-4 ranged from good

to poor with the majority rated as fair to good. The
instances of poor photography again were attributed in
part to localized atwospheric conditions and specular/
shadowless acquisitions. As with earlier misston
segments The majority of The good imagery was associated
with the aft camera. The aft camers image quality was
superior fto that of the fwd in that it was sharper.

The combination of haze and shadowlsess acquisitions
resulted in poor imagery which can be characterized as
flat and grainy. This yielded Tmagery with soft and
unsharp edges and significant loss in fine defail.

This condition had & lesser Impact on total performance
than on 1208-3.

Five 51/51 tri-bar corn targets were acquired on the
fwd camera and one Target on the aft camera. The
data follows:

UNADJ 21 Al

ANGLES GRD. (FT) GRD, (FT)

CAMERA  OP  FRAME SCAN  FIELD PLATEN T XT 1T XT
fwd 620 3 21,0 +1.9 76 2,25 3.27 2.72 3,99
aft 620 4  +Z2.0 +0.l 25 2,10 2,67 2.10 2.68
fwd 741 4  -16.0 -0.3 76 1.72 1.95 2.58 2.89
fwd 745 3 - 8.0 ~2.3 76 1.85 2.25 2.24 2.80
fwd 758 53 =27.5 -2.5 76 2.20 3.04 3.25 4,37
fwd 764 3 +14.0 0.0 76 1.78 2.66 2.24 2.80

Film Type S0-255 ~ Conventional Color

The quality of the imzgery {for color film) ranged from very

good to poor, with mog ~ated good. The very good imagery
was comparable fTo the “oauzlity 80-255 acquired with the
Hexagon System to dat c--1). Poor imagery was generally
associated with largs nts of haze. The color balancs

of the original was s 1y vellow-green, and was simllar

Yo That of the S0-255 - cuired on Mission [207-1. Subjective

evaluation of englneering photography for focus evaluation
showed the nominal focus setting to be acceptable, although
a slight bias to the plus side(6 microns) might have been

in order,

LS Ty gy pwa 60.
Fia, TOT oL oriy
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4.1.4 Mission Segment 1208-4-Cont'd,

Subjective evaluation of exposure showed The original to
be slightly overexposed,

Two 51751 corn tri-bar targets were acquired on S0-255
f1lm. The data follows:

ANGLES GRD.(FT)

CAMERA QP FRAME SCAN FIELD PLATEN IT XT
aft 741 4 ~15.3 -2.5 55 2.83 35.03
~aft 745 3 - 8.0 ~0.5 55 3.17 4,03

NOTE: Procedures for the 2:1 contrast adjustment have not
been establ ished for $0-255.

Film Type FE-3916 ~ (Infrared color)

The overall image quality of Yhe FE-3916 material was good,
and was comparable to that of 1207-4. The fine detall
quality of the 3916, however, continues to be significantly
fess than that of The conventional black and white 1414
material utilized on the fwd camera. The color balance

of the original has a slight cyan cast; subjective evalu-
atlon of +he photography showed the exposure to be adequate.

Two B1/51 fri-bar corn targets were acguired on the aft
camera on the FE=3916 material. The data follows:

UNADJ
ANGLES GRO.(FT3
CAMERA  OP FRAME SCAN FIELD PLATEN iT AT
aft 758 3 -27.5 ~2.5 55 5.66 6.21
aft 764 4 +15.0 =25 55 4.80 5,94

NOTE: Procedures for the 2:1 contrast adjustment have not
been established for FE-32186.

The presence of specular reflections and shadowless acqui-
sitions, particularly front lighting; continued to degrade
portions of the photography from this misslion segment.

The extent of the dsgradationh within a frame {slight to
severe) was approximately plus and minus 10 degrees of
scan about The minimum cats angle with the most severe
cases occurring betwean minus 20 and minus 30 degress of
scan at a latitude range of 40 to 45 degrees north for
this mission segment,
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Mission Segment 1208~4-Cont'd.

Micredensitometer analysls of six S0-255 urban area ac—
quisitions Indicated an overexposure of approximately

0.10 log E. This overexposure was due in part fo the

overall scene brightrness Incresse inherent Tn low shadow
acquisitions. Low shadow scenes appeared quite frequently

in aft cemera acquisitions., This condition also appeared
regularly in Misslon 1206 with the same results in expo-
sure. This amount of overexposure was considered significant

and may have o bé considered in the predictions of future
summer missions.

Evaluation of three FE-3916 acquisitions showed & 0.08
log E overexposure. This was probably due in part to
the shadowless conditions as well.

Although no microsensitometry was done on 1414 ¥ilm in
1208~4 observation of clear weather [magery subjectively
indicated continuing good exposure.

Take-Up Survival Thru Recovery

All the RV/TU assemblies arrived at the BRIDGEHEAD processing
facility Tnh good condition, with 1208~1 being a water recovery,
and 1208-2,% and 4 conventional air recoveries. The ability
to maintain ight Tight integrity during orbital operations,
separation, re-entry, recovery and Transportation to the pro=
cessing site, was fully demonstrated. The core locking pins
ware engaged and intact in TU's {208-1,2 and 4 with The film
well centered and stecked., The fwd camera core locking pin

of TU 1208-3 was engaged and sheared and approximately 30 feet
of film was spilled; on the aft camera, the core locking pin
was engaged and bent causing some damage to the RY during pin
removal. The film was well centered and stacked on both TU's
of 1Z08~3. Small amounts of particulates were found in all
the RY canisters.

Related de-fllming cobservations for each mission segment
follows:

4.2.1 Misston Segment [208-]

The RV/TU arrived at the procsssing facility

in good condition. All parachute apparatus was wet.

The RV cover recesses had small amounts of water in them
resulting from the wet recovery, The battery discharge
units had not been installed on the RV. Both core lock-
ing pins were engaged and intact,

62
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Mission Segment 1208-1-Cont'd,

Both film rolls were dry, well stacked and well centered
in the T/U. A small amount of particulate was collected
from the inside of The dome, as well as a one~inch long
plece of wire which had been lodged Tn the fwd roll at
OF (38 and had punectured four convolutions of the film.
A severe dimple was detected near the head of the fwd
roll at presplice. The cause was not found, but cor-
related with the puncture of fwd OF 00! 10R. Tag ends
ware removed and processed prior to normal defiiming

to allow early PFA team image quality evaluation.

Migsidn Segment 1208-2

The RV/TU arrived at the processing facility

in good condition. Both core locking pins were sngaged
and intect. Both rolis were weil stacked and wall
centered on the TU with no festooning into the dome.
The hinhge and thermal access door on The entrance side
was sprung. A white residue was noted around the fwd
side exit door and cutter assembly.

During despooling it was discovered that the brake on
the fwd side was not operational. 1t was commanded

Yo" several times but no braking could be accomplished,
The audible sound of the brake solenold actuation was
detected Thus concluding the problem To be in the brake
sssambly. This necessitated hand held tension on The
stack when the motor was turned off for splicing.

Two deep scratches were noted Inside The dome and a

{ inch tear In the scrylic tape covering the fiberglass
on the relay housing was noted on the fwd side adjacent
to a canister alighnment pin.

The dome was clean with only a small amount of parti-
culate retrieved.

Mission Segment 1208-3

The RV/TU arrived at the processing fac:l|Ty
in good condition.

Upon removal of the RV canister, 11 was evident that
the de-orbit core locking pin on the fwd side had
sheared resulting in a 50 feot film spiit, Prior to
handiing the film, *he builder roller arms were raised

g L0 Mrgene
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4,2.3 Mission Segment [208-3-Cont'd,

electrically using special test equipment. This was to
preclude possible damage to The bullder roller varify
microswitch on The fwd side which evidenced Intermittent
- failure during the mission, The 50 feet of spilled

| film was Then respooied onta the TU stack.

| The film stacks were good with The exception of a rough
! edge on the Inside of the fwd stack approximately 3/4
inch from the outside dlameter,

The most significant problem occurred when attempting

to withdraw the aft core locking pin that had been

‘ bent during recovery. HNormal technigues for removing

- a bent pin failed, requiring the pin assembly 0 be
drilled out. This effort consumed 18 hours. However,
processing time was rot lost becaduse the fud side film

— was processed in parallel with this effort.

The RV suffered the following damage during removal
of the bent core locking pin:

I. Complete destruction of the piston and actuating pin.
o 2. Cut wire bundle and damage To the solenoid assembly.
3. Removal and damage to actuator assembly plate.

4, A fractures in The support assembly cross frame
member of approximately 7Tmm,

5. Damage to primary battery.

6. Minor physical damage (rubs, abrasions, ete,)to the
""" aft side wire bundles in area of A-2 canister recess.

A small amount of particulate was refrieved from the dome.

4,2.4 Mission Segment [208-4

The RV/TU arrived at the processing facility
in good condition. No major problems occurred. The
film stacks were good and the de-orbiT pins did not
shear. A small amount of shredded film was found in the
RV cannister. The film was demaged by pulling the loose
ends Thru the camera. The TU electronics (A=2 and A=15)
on aft side were removed and sent directly fto Tthe wvendor
e for aralysis of the integrator reset problem experienced
during 1208-4 mission segment.
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4.3 Optimum Focus Determination

Mission 1208 (SVB/SN11)Y was launched with orbital focal plane
settings of 68 microns on the forward camera and 25 microns
on the aft camera. These settings included a plus 14 micron
- adjustment on both cameras for the altTtude shift from in-
finity (A-2 collimator settings) to 85 nasutical miles mission
altitude. They alsc included & minus 15 micron adjustment
- on the forward camera and & minus 19 microns on the aft camera
for the folding flat gravity effects. The forward camera was
further adjusted plus 2 microns to account for a defocus of
the test collimator.

Following the evaluation of the on orbit thru-focus tests
) _In RY=1 & retreat of plus 8 microns was recommended for the
""" - forward camera. The forward platen was retreated o 76 microns
i on OP 156, No focus change was deemed necessary for The aft
camera.

A change in focus of plus 30 microns reireat was implemented
on tha aft camera wheri the material switched from 1414 black
and white to the S0-28% conventional color., This focal plane
position was also utilized for the FE-3816 Infrared color
material,

. 4.4 Optimum OOAA Settings

On~0rbit smear data was collected during all four of The mission

- segments of Mission 1208, on either the 1414 material or on the
FE=3916 infrared color. No smear deta was collected on the
50-255 conventional color material.

Analysis of the smear Test material from mission segment [208~|
fdentified an aft camera in-track velocity error. [+ was deter-
mined that the film velocity was 0.023 ips Toe fast and the PFA

. directed a minus three command step change to correct it. The
ground settings for the forward camera, in-track and cross-—track
and the aft camera cross~Track were determined to be correct.

. It Is interesting to note that since the first use of smear
stifs on 5V-6, all three systems have required en jdentical
change to the aft camera In-track settings. This phenomenon
is currentiy under investigation.

On mission segment 1208-2 ninety data points were meassured

from each camera. The minus Three command step change made 1o
o the aft camera in the Tn-frack direction was verified to be

correct and within less than one commend step of the indicated

S— 65,
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Optimum OOAA Settings-Cont'd.

zero setting. The forward camera in the cross-track direction
showed that the indicated mean error was slightly greater than
one command step and was changed sccordingly by plus one command
step, The forward camera in-track and aft camera cross-track
directions were both confirmed to be properiy set. The shear
slit imagery, both subjectively and objectively, indicated
higher smear variability Then past systems. Only one smear
test (a type [0) was run on mission segment 1208-3, and fhis

was @ mono run on the aft camera. This data was not reduced.

Mission segment 1208-4 contalned 2588 feet of SO0-255 color and
3036 feet of FE=3816 Infrared color material included in the
aft camera record. No ODAA tests were acquired on the 50-255
material, however, subjective evaluation of the smear slit
imagery indicated that the cross-track blas was adequate To
account for the difference in material thicknhess.

A subjective evaluation of the smear siit Imagery acqulred

on the FE~3916 naterial was performed. The inherent low
resolution level of the IR film and subsequent very poor image
quality in the smear slits negated any quantitave measursment
or subjective assessment of the cross-track film synchrenization.
The PFA recommended that fthis test on FE-3916 not be performed
on subsequent missions. Special thru-focus/02A2 bias tests
were conducted during this mission segment to determine if The
minus efght microns focal plame blas was optimum. Apalysis

of the material indicated that the blas wagnitude and direction
was necessary and adequate,

Optics Thermal Profile

The following subparagraphs describe the thermal environment
for Mission 1208. Definitions of measured and calculated
temperature parameters are contained 1n the Mission 1207
Post Flight Report, PM<1496-X. Thermal control for SV-8 can
be generally summarized as follows:

®* Al 88 temperatures were within design 1lmits throughout
the mission,

s g

Approved for Release: 2025/06/18 C05137282




C05137282

|

i

o |
A:;p—r;ved for Release: 2025/06/18 C05137282
2f Gddil H BIF-007/D-0081-74

b,

4,5,1 SV Environment

SV thermal control parameters are summarized as follows:

® Orbital Elements (Ref. Paragraph 1.5)

Perigee Altitude hp = 85,6 n.m.
Pariod T = 88.5 min.
inclination I = 94,5 deg.
Argument of Perigee a = 130 deg.
Beta g & -2.6 deg. (Rev 1)
g = 26.5 deg. (Rev [692)

* Midsection Thermal Control Design Values

Cocoon ale = 0.359/0.265
Thermal Baffle ale = 0.90/0.90

® MLI Effective Emiftance
Lower 210 Degrees gk = 00,0045
Fud & Aft Bulkheads ek = 0.0045
Viewport Baffle g% = 0.0045
Under TCA Cotcoon e* = 0,04
Under SU Cocoon ek = 0.6

4.5,2 TCA Environment
Table 4 =~ | is a summary of temperature levels, spatial

distributions, and tempora! variations over a typical
orbital revelution in terms of the thermal [CD (1420316A)
requirements. Figures 4 - & thru 4 —~ 8 show the cor=
rasponding orbital profiles of the 10D parameters.
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TCA COMPARTMENT TEMPERATURES

(MISSION 1208 REV 861)

Max Allowable

Z8¢./€1509 81/90/G20C 8sesldy 10} PeAOJddV

) “ian Designated Zones LCD Valua(®f) Flight Value(®f)
Temperature Level 70 1 2 67
Index (T TCA)

Zone | Mean Temp. Mot Applicable N/A 67
Zone |1 Mean Temp. NAA 55
7one 111 Mean Temp. M/A 66
Zona 1V Mean Temp. N/A 69
Forward Bulkhead N/A 68
Middle Bulkhead N/A 69
Yariation of Mean Temp. I to 1V 9 2
Between Deslgnated I ofo 1 6 |
Zones [ to 1! 4 2

HHD 4o 1Y 4 3

Bulkhead +o Bulkhead & |
Spatial Variation of i H 5
Time~-Average Temp. P 9 2
Measurements at PHI 9 |
Locations Within Y I {
Designated Zode Forward Bulkhead 5 2

Middle Bulkhead 17 6
Temporal Variation (Peak { 46 b7
+o Valley) of Temperature P 20 I
Measurement at any one iy 20 {
{Location within Designated Y 46 17
Zone Forward Bulkhead 26 4

Middle Bulkhead 57 16

a3y
[e=

TABLE 4 - |
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4.5.3 Optical Bar Temperatures

Tref was 67 £ 1°¢ throughout the mission. The equili~-
brium temperature levels for the A and B optlical bars
were approximately 66°f and 65°f respectively. Filgure
4 - 9 shows an orbital profile of the 0B temperatures
in the stowed position.
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5.0 SCF SUPFORT

PTOUNITY "Mission 1208

The TTUNITY MOD-2 software for Misslon 1208 performed all of
its functions nominally except for the following software problems.

In message 350, Rev 123, Operation 3, a desert polygon blas was
applied where no desert polygon had besn defined. This caused

the operation 1o be under-exposed. A change was made to 'TAPWRP
correcting fthe problem. The change was incorporated on the Flight
Auxiliary Master.

Check message 38 appeared often, flagging insufficient Yime

between FT- and C-. Errors flagged ranged up to .289 seconds.

This problem occurred by tightening check message 38. The

problem was determined to be flight critical bscause message 38
was in error due to truncation in both PTFUNCHK and 'TUMP, Changes
were made to both "TFUNCHK and 'TUMP correcting the problem. The
change was incorporated on the Flight Auxiliary Master.

Augle

5.2.1 Overal!l Performance

Real fima performance of Augie daéta met all requirements
expected. S8C real Time modes are limited fo verification
of 83 status. Playback performance of Augie data met all
requirements expected. Time delays for play backs of date
was reasonable with few exceptions.

5.2.2 Modifications

No changes to the Augie modes werse required during the
flight. One MOR was required o correct the processing
of the shutter opsn and close telemetry monitors, this
was a defliciency in the handling of the data by the
mode processing.

Mode Change Hequests have been submltted fo change or
add felemetry data processing to the mode for the next
fitght. The MCR's submitted are for the following ressons:

&, Change processing of shutter open and close telemetry
so as to calculate and cutput shutter open and close
times to OB position In dagress.
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5.2.2 Modifications-Cont'd,

. b. Correct Supply Command Signal processing 1o increase
accuracy of output.

- c. Output slit width A & B +elemetry data by using the
- change In DIU counter to clock out the next sample
of slit width A & B felemetry data.

: d. Add Take-up Integrator CQutput telemetry monitors
to the Format C diagnostic modes,

2.3 DLUT.V.

pe ]

) . SSC utilization of the DTV was limited to passive real
““““ o time S8 status verification. The use of the DTV will
remain limited to status menitoring on the next flight
also.,

5.3 RTS Tapes and Microwave

5.3.,1 RIS Tapes

RTS tapes were used minimally during the fast half of
the flight dus fto use of the microwave link between The

— STC and Bldg. 156, The Tapes that were utlilized, the
majority being COCK, met SSC requirements with few
excaptions.

5.3,2 The microwave capability between the STC and Bldg. 156
did reduce the number of tapes required by 55C tremen-
dously, The llink did experience many problems during
the first portion of the flight, most of the problems
fell into the category of not having the proper pro-
cedures seT-up, however, most of these problems were

- corrected during the flight. Continued use of the

microwave link with the 5TC is planned for the next
flight.
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