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MISSION 1209

SENSOR SYSTEM OPERATION

POST FLIGHT REPORT

1.0 INTRODUCT ION

Mission Objective

BIF=007/0-0017-75

The primary objective of the Hexagon Mission is to provide high

resplution photography.

The intent of the ninth flight was to

demonstrate functional operation of the primary satellite vehicle

120 day capabliity.

mission life of 130 days.

Migsion Description

This objective was surpassed with an active

The Hexagon Mission 1209 satellite vehicle was launched from
VAFD, SLC~4E, at 130 PST 29 Octeber 1974 using a Titan 3D

booster vehicle,

retrieved within predicted impact dispersions.
Day 19, 55, 84 and 130 respectively.

All recovery vehicles were successfully alr

Recoveries were

Operational photography began on Rev 6, Mission Op 4 and continued
with no camera system malfunctions throughout the mission. The
Aft camera film supply was depleted on Rev 2086, Mission Op 757,
The Foward camera flim supply was depleted on Rev 2090, Mission

Op 759.

Evaluation of RY-1 photography indicated a need fo change the
Aft camera OCAA in~Track nomina! from -3 steps o -7 steps.

This change was made on Mission Dp 196,

Evaluation of Ry-2

photography indicated & need To change The Forward camera O0AA

in=track nomina!l from -3 steps to ~2 steps.

made on Mission Op 390.

This change was

The Aft cemera film supply contained three segments of S0-255
color film and one segment of S0-130 IR color film.
and operaticnal intervals associated with these segments were

as follows:

S0-255
S0-255
S0-255
S0-130

2775 ft Ops 162-183
2875 ft Ops 314-345
2500 f+ Ops 458-47I

3400 £t Ops B14~530

A ITOT wno o
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1.2 Mission Description — Cont'd.

The active photographic mission was terminated with Rv-4 recovery
on day 130 follpwing depletion of both film supplies. A solo
phase of the mission extended the vehicle life to day 141, at

- which time the vehicle was deboosted and re~entered.

[.3 Mission Highlights

Sensor System highlights of the mission can be summarized as follows:

a. JThe ZSensor System demonstrated & functional orbital life of
130 days.

b. Both Forward and Aft cameras uTilized 100% of their respective
o film supplies. Approximately 98% of the avallable pneumatics
was expended.

— ¢. The Sensor System demonstrated the capabllity to operate
satisfactorily with S0~130 infrared color film and S0-255
color film in the Aft camera.

d. A stellar photogranhy experiment was demonstrated on Rev 1789,
Mission Op 713.

- @, The image quality for both cameras ranged from very good to
poor during the mission; the poor being attributable to
atmospheric conditions, photography at both high and low
solar elevations and climatic conditions associzted with
winter missions. The Image guality of 1209 compared with
previous missions, and there was a preference for the Aft
camera imagery when compared to the Forward.

Figure 1-1 presents a graphic history of remaining system life
percentages throuchout the mission.

.4 Launch Configuration

Mission Operation Number 209
Intra-range Operation No. 7122
Satel lite Vehicle - SV-9
Sensor System - §/N 012

Sensor System Configuration

+

#

0 o0 oo

/ OO S 7 o
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l.4 Launch Configuration - Cont'd.

B Forward Camera Aft Camera

Filter Types W-12 W12
- Focal Length 60.0041 in. 59,9906 In.

Focus Setting 31 Mierons 70 Microns

O0AA Setting
- In~Track =3 CMD Steps -3 CMD Steps

Cross~Track +3 CMD Steps -5 CMD Steps

Film Type 1414 [414/50~255/80~130
- Film Length 116,930 111,958

Film Welght 920.0 1bs. 914.4 ibs.

Spool Number 5052 5048

Prneumatics lLoaded 34.81bs.

1.5 Launch and Orbital Parameters

s Planned Actual

Launch Time-GMT 19302 19307

Launch Time~SVT 67.0 67.0

Inclination-degrees 96.8 96.7

Initial Perigee-n.miles 87.! 85.3

Initial Apogee-n.miles 151.8 155.6
. Argument of Perigee-

degrees 160.2 163.3
Initial Period-minutes 88.89 88.94
Table I-1 and Flgure -2 define the basic orbital parameter

considerations for the active mission. Fifty-ons orbit
adjusts were performed.

l.6 Mission Film Usage Summar

The distribution of film footage as functions of the varicus
operating modes is presented in Figures (-4 to [-21, The
mission segment to segment f1lm usage is summarized as follows:

Rev Span Camera Recovered
. Ry=1 Launch+=307 Forward 29512
Aft 29576
RY=2 308-588 Forward 29537
o Aft 26886
. RV~3 B889-1358 Forward 28505
- Aft : 27652
RY~4 1359-2090 Forward 29250
. — Aft 27733

ﬂ ﬁ“ g TErENTTY o Ay Rl
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BIF-007/D-0017~75

0f this footage, the engineering and other non-intelligence
operations consumed approximately 4400 and 4408 feet for the
A and B sides, respectively, as summarized in the following:

1209 Non=intelligence

Forward Camera Aft Camera
Pre~Launch 1601 1609
RV~1 Engineering 283 983
Ry-2 Engineering 726 726
RV-3 Engineering 541 541
RV~4 Engineering 549 549
Total Utilization 4400 4408
Film Recovered 116804 [11847
PCT. Non~Intelligence 3,77 3,94

sy g TR

S FWH worllow ¥
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TABLE 1 =~ |

BASIC ORBITAL PARAMETERS

: DAY REV PERIOD PERIGEE APOGEE INC. ARG/PER B ANG
L7/0 NOM  BB:54 B7.3 152.5 96.8 158.4 9.0
- 0 I 88:57 85.53 155.8 96.7 168.4 9.0
| 8 8B:56 85.4 154.8 96.7 166.0 9.0
2 24 B8B8.52 85,0 152.4 96.7 161,86 9.0
- 3 40 88:48 84.8 15G.0 96.7 157.1 8.9
4 57 B88:44 84,7 147.3 96,7 152.Z2 8.9
OA%F | 63
5 73 88:49 87.9 151.5 96.7 141.3 8.9
o 6 89 88:45 87.8 149.5 96,7 137.2 8.9
7 105 88140 87.7 147.3 86,7 133.0 8.9
OA¥ 2 112
- 8 122 88:5] 88.0 155.7 96.7 136.8 8.8
G 142 88:47 8§7.8 i53.1 96.7 131.8 8.8
1o 154 88:44 87.8 I58.3 96.7 128.7 8.8
. OA# 3 159
bl 170 88:52 88.0 157.86 96.7 130.9 8.8
12 86 88:47 87.9 154.9 96.7 126.9 &.8
I3 203 88:4%2 87.7 152.4 96.7 122.5 8.8
""" 14 219 88:37 87.4 149.5 96.7 118.6 8.8
OA% 4 224 h
15 235 B8B:55 87.8 162.8 6.7 1Z2E5.4 8.8
16 251 B8:50 87.7 [60.3 96.7 " 121.6 8.8
OA# 5 257
OAF 6 259
. i7 268  £58:49 87.9 152.7 96.7 137.6 8.8
I8 284 BB:45 87.9 t21.0 96.7 135.4 8,8
OAF 7 286
1e 300 B9:04 88.0 166.0 96.7 138.8 8.9
- 20 316 89:00 8.0 [63.9 96.7 134.8 9.0
OA# 8 32
21 332 B8:49 88,0 i55,1 96.7 131.2 8,9
- 22 349 88:44 8.0 152.7 96,7 126.8 8.9
23 365 B88:40 87.7 150.2 96.7 122.8 9.0
OA# 9 370
24 381 88:31 87.8 159.5 96,7 126.5 9.0
25 387 88:47 87.7 157.0 96,7 122.6 9.0
26 413 BB:43 87.5 154.,5 96.7 18,7 9,1
CAFIC 420
- 27 430 £8:52 87.7 I6t.4 96.7 120.4 9.1
28 446 88:47 87.5 158.9 96.7 16,6 9.1
29 462 88:42 87.1 156, 1 96.7 12,9 9.2

a B EART
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BASIC ORBITAL PARAMETERS

N DAY REV PERICD PERIGEE APOGEE INC, ARG/PER B ANG
OA# 1 467
QA#12 469

30 478 88:52 88.0 155.9 96.7 137.8 9.2

31 494 88:48 88.0 153.9 96.7 133.6 9.3

o 32 511 88:44 88.0 151.8 96,7 129.2 9.3
ORFLS 517

33 527 88.50 ar.7 157.3 96.7 129.6 9.4

34 543 88:45 87.8 1551 96.7 125.1 9.4

- 35 559 88:42 87.6 152.4 96.7 121.2 9.5
OA# 14 565

36 576 88:52 87.8 160, 4 96.7 123.6 9.6

. 37 592 88:47 87.7 158.,2 96,7 119.7 9.6

38 608 88:43 87.5 155.9 96.7 115.9 9.7

OAF 15 614

39 624 B8&:51 88.1 155.2 96.7 137.8 9.7
40 640 88:48 88.1 153,53 96,7 135.8 9.8
41 657 88:44 88.1 151.0 96.7 129.3 9.9
) QA# 1T 662 ‘
42 673 88149 87.9 156.3 96.7 129.2 9.9
43 689 8B:45 87.7 53,9 96.7 125.3 16.0
- 44 705  88:41 87.6 151.4 g6.7 121.4 RO
OA#18 711
45 722 88:53 87.9 161.0 96.7 124.7 10.2
— 46 7138 86:49 7.7 158.9 96.7 120.9 0.2
47 754 88:43 87.6 156.7 96,7 17,1 10,3
OAR#19 759
48 770 88:50 87.8 161.0 96.7 Hi7.3 10.4
o 49 786 8B:46 87.6 158.8 96.7 113.%6 10.5
50 803 8814/ 87.3 155.8 96.6 109.5 10.5
CA#Z0 808
- OR#2| 810
51 819 88B:51 87.9 154.6 96.6 137.6 10.6
52 835 BB:46 87.7 152.2 96,6 133,35 10.7
— 53 851 88:41 87.6 149.7 96.6 129.5 (0.8
DA# 22 857
54 868 8B:51 88.0 157 .1 96.6 133.0 10.8
55 884 88147 88,0 154.9 6.6 148.8 10.9
56 900 BE:43 87.7 152,53 96,6 124.8 .o
QA#Z3 206
57 91& 88:52 87.9 159.3 96.6 126.8 S I
- 58 932 88:47 87.8 156.8 96.6 122.9 il
59 949 88:42 87.5 153.8 96.6 118.6 1.2

Approved for Release: 2025/07/55 C05127773
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TABLE | - | Cont'd.

BASIC ORBITAL PARAMETERS

- DAY REV PERIOD PERIGEE APOGEE INC, ARG/PER B ANG
QA#24 861

. &0 965 £88:54 87.9 162.5 96.6 123.1 1.3

61 981 88:49 &87.9 160.0 296.6 119.2 1.4

62 997 88:45 87.7 157.4 96,6 115.4 1.4

63 1014 8B:50 88,1 154,72 96.6 137.4 11.5
64 1030 8B:46 87.9 152, 1 96,6 133.2 11.6
= 65 1046 88B:42 87.9 149.8 96.6 129.1 11.6
CA#27 1052
86 1062 88:53 88.0 158.3% © 96,8 37,0 .7
- 67 1078 B88:49 88.0 156.2 96,6 128.1 {1.8
68 {095 B8:44 87.8 153, 2 96.6 123,7 11.8
OA#28 {100
- &9 111 88:50 87,9 158,9 96,6 125.0 11,9
70 1127 88:45 87.7 156.0 96,6 121.2 12.0
7i 1143 88:40 87.4 §52,9 56,6 117.3 12.0
QA#29 1149
- 72 {189 8§:52 87.9 161.8 96,6 121.5 2.1
73 1176  BE8:458 87.7 159, 1 96,6 117.3 12,1
74 1192 88:43 87.4 156,5 96,6 113.5 12.2
. OAE30 1198 :
OAH S 1200
75 {208 88:52 87.9 155,7 96,6 138.0 12.2
76 1224 88:48 87.9 153,68 96,6 133.9 19,3
- 77 {241 88:47 87.7 150.4 96.6 129.4 12.3
OAF32 1246
78 1257 88:49 87,9 155.6 96.6 131.86 2.4
= 7a 1273 88:44 87.7 152.9 96.6 127.6 (2.4
80 17289  BE:39 87.5 149,9 96.6 23,7 12.4
OA#RD 1295
- 81 {305 B88:53 87.9 159, 4 96.6 128,86 12.5
82 1322 88:48 87.58 156.6 96.6 124.3 12,5
83 1338 88:43 87.6 153.9 96,6 120.3 12.5
) OA# A 1344
84 {354 B88:53 87.9 f61.9 96,6 122.8 12.6
85 1370 88:48 87.9 159, 1 96,6 118.8 12.6
86 |387 B88:43 87.7 156, 0 96,6 114.6 12.6
QA¥3S 1363
87 1403 B8:50 87,7 161.6 95,6 115,58 12.6
88 1419 88:45 87,4 158.6 96,6 111.8 172.6
- 89 1455 B8:40 87. 1 155.5 96.6 108.1 12,6
OA#36 1441

Pk O e
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DAY REV_PERIOD PERIGEE APOGEE INC. ARG/PER B ANG
OA#37 1443
90 1451 88:55 88,2 157.7 96.6 137.9  12.6
91 1468 88:50 88.4 54,7 96.6 133.2  12.6
- 92 1484 88:45 88.2 152.0 96.6 129.0  12.6
0A#38 1490
93 1500 88:50 87.8 157.9 96.6 127.7 12.6
i 94 1516 88:46 87.7 155.2 96.6 123.7 12.6
95 1533 88:40 87.5 1521 96,6 119.8  12.6
0A#39 1538
96 1549 88:51 88.0 160, | 96.6 123.4  12.6
- 97 1565 88:46 87.7 156.9 96.6 119.5 12.6
98 1581 88:4l 87.4 153.6 96.6 115.6 12.6
OA#40 1587
99 1597 88:53 87.9 62.8 96.6 119.5 12.5
100 1614 88:47 87.6 159.4 96.6 115.4  12.5
101 1630 88:42 87.2 156. | 96.6 111.5 12.5
- OA¥4l 1636
102 1646 88:51 88.6 162, 1 96.6 115.9 12.4
103 1662 B8:46 88.3 158.9 96.6 112.2  12.4
104 1678 B88:4l 87.9 155.5 96.6 108.5 12.3
= OA#42 1684
105 1695 88:52 88.7 .0 96.6 112.3  12.3
106 1711 B88:46 88.2 159.3 96.6 108.6 12.2
107 1727 88:40 87.5 .0 96.6 105.1  12.2
OA#43 1733
OA£44 1735
” 108 1743 88:54 89.0 156.4 96.6 137.7 12.1
109 1759 88:49 88.9 153.6 96.6 133.4 12,0
110 1776 88:43 88.7 150. 4 96.6 128.6  12.0
OA#45 1782
- PIL 1792 88:50 89. | 155.3 96,6 131.1 1.9
112 1808 8B:45 88.8 152.4 96,6 127.3  11.8
13 1824 88:40 88.6 149.3 96.6 123.3  11.8
. OA#46 1830
L14 1841 88:52 89.0 157.9 96.6 127.9 1.7
(15 1857 88:48 88.9 155.4 96.6 123.9  11.6
16 1873 88:43 88.7 152.5 96.6 119.9  11.5
OA#4T 1879
117 1889 88:52 89.0 1601 96.6 122.5 1.4
118 1906 £8:47 88.8 156.7 96,6 118.3  11.3
119 1922 88:41 88.3 153.5 96.6 114.4 1.2
OA#48 1928
120 1938 88:52 88.8 161.5 96.6 118.0 1.1
121 1954 88:47 88.6 158.5 96.6 114.2 1.0
122 1970 88:42 88.3 155.5 96.6 110.5 10.9
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TABLE | =~ | Cont'd,

BASIC ORBITAL PARAMETERS

~ DAY REV_PERIOD PER|GEE APOGEE INC. ARG/PER B ANG
OA#49 1976
123 1987  88:53 88.8 164.0 96.6 113.2 10,8
~ 124 2003 88:48 88,4 160.7 96.6 109.4 10.7
125 2019 88:43 88.0 157. 1 96.6 105.9  10.6
OA#50 2025 :
" 126 2035 88:52 88.8 163.9 96.6 108.9  10.4
127 2051 88:46 88.5 160.6 96.6 105.4 10,3
128 2068 88:40 87.8 155,9 96.6 101.4 10.2
. 0A#51 2074
129 2084 88:5| 88.5 164,3 96.6 105.3  10.1

wﬂ«rqwu FTRETY e e ~nr»:vn
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FIGURE | -~ 8

i Distribution of land mass
coverage as a function of
Scan Sectors
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FIGURE I = 9

- Digtribution of land mass
coverage as a function of
Sean Sectors
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2.0 SENSOR SYSTEM PERFORMANCE

Coarse Film Path

The coarse film path, consisting of the supply,
and take-ups of both cameras exhibited characteristic performance

throughout the mission.

2.1,

Film Path Tracking

The system was operated with a maximum rewind of 5 ips,
and no constraint oo scan center or scan angle for this
mission.

Both take-ups were stacked properly throughout the
mission. Flim stacks were well-centered on the take-up
core and there was no evidence of mistracking.

Aft Camera Supply Depletion

On Rev 2086, Mission Op 757, durTng frame 10 of =
ptanned |3 frame operation, the Aft Camera supply was
depleted and loss of tension in the film path initiated

an emergency shutdown.

Forward Camera Supply Depletion

On Rev 2090, Mission Op 759, during frame 16 of a planned
16 frame operation, the Forward Camers supply was depleted
and loss of tension in the film path initiated an emargency

shutdown.
Constant Velocity to Retrisve Film Tail

On Rey 2092, as part of the recovery prep sequence, a
constant velocity was run with the emergency shutdown
overridden fo pull the remaining film forward into the
take-up.

Fine Film Path

Fine fllm path diagnostics
throughout the mission for both camera systems.

””“‘Fj r”~7nw~m~awm

..N'l LV
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Fine Film Path~Cont'd.

2.2.1 Fine Film Path Tracking

Both cemeras fracked the film nominally for all scan
lengths and scan centers throughout the mission. The
Forward Camera tracking did not change from pre-ltaunch,
while the Aft Camera experienced an 0.8 mm mean tracking
shift downward from pre=launch tracking.

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 éxecuted.

Sensor System Control

The Sensor System Control was asccomplished throughout the
mission on SCCI without anomalies or fallures,

Optical Bar Performance

The Optical Bars performed properly fthroughout the mission.
Variations between commanded and actual OB velocities were

no different than those noted during pre-flight system test
and were within the specification limits of 00054, rad/sec.

LSFS/Focus

The LSFS output, as with previous Sensor Systems, was desmed
reliable only on the first operation of sach day (i.e., after
three hours of nen-operation and during the first five minutes
of the first subsequen® operation). Readings of the LSFS
output were taken only at these times throughout mission 1209,
Pre~flight determined focus settings were:

31 microns for 1414 film on the Forward Camera; 70 microns for
14 and 100 microns for both $0-255 and S0-130 on the Aft Camera.

Instrumentation

ALY instrumentation operated normally throughout the mission.
The system provided consistent and accurate data for analysis
and verification of camera status.

However, one segment of the instrumentation and data system,
the strip charts, indicated that the Aft system's drive Sum
Error signals appeared to have a peculiar high amplitude and

Atasa st )

o4
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2.8

i

Instrumentation = Cont'd.

low freguency oscllilation from FT+ to the beginning of the
Pt mode when processed in format 'CU' but not In format '8°.

The explanation for this pecullarity is that the Aft system
has an Inherent 23 Hy harmonic frequency which was heating

against The format 'C's 25 samples/second sampling rate

as opposed agalnst format 'B's 500 sps rate, Thus creating

a 2 Hy wave signal which was superimposed upon the existing

Drive Sum Error trace.

Also it was reported by the P.l.'s,after reviewing the material
from TU3, that The dimension from start of OP mark-to-start
of first frame on the Forward system, had decreased to approxi-
mately 3.5 to 4 inches from The normally cbserved value of

4 to 4.5 inches.

This decrease was originally thought to
be an early indicstion of possible problems in the SCC.

However,

It appears that someThing; e.d9. spring constants, emulsion,

particles, had changed the shutter's mechanical delay mechanism,

As this dimensional decreasse corresponds To the minimum

granularity of the shutter openfclose indicator in mode 122,
it confirms the contention that this problem could not have
been detected by uvlilizing the instrumentation data but only
by visually inspecting the material.

Pneumatics

The pneumatic system nitrogen reserve status for mission 1209

was as follows:

BIF-007/0-0017=75

TANK A TANK B
Total
ress. Temp  Mass Press  Temp Mass Mass
Evant (nsi) (©f) (1bs) (nsi) (9F) (Ibs? (ibs)
Liftoff 3332 75 17.33 3332 75 17.33 34.8
End of
Primary 112 71 0.563 140 71 0.78 bod
Mission
The computed PN+ use rate was & constant 0,023 lbhe/min., From the

outset of the mission @ statistical trand snalysis was maintained
to correlate use rate in terms of expended nitrogen mass per foot
of spooled take-up film versus remaining supply unit film and

i
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nitrogen reserve, The analysis, presented in both graphical
and tabular form, served the purpose of managing camera
cperation parameter (scan length, scan center, frame count)

to preclude depletion of the nitrogen reserve prior to complets
utiltization of the SV film load.

In addition to the normal D bar use requirement, it was occassion~

ally necessary to acuate the pneumatic system opeérate valves to
- maintain the film path pressure above The ballooning criterion,
The initial repressurization cccurred affer transfer to TU-4
and was repeated as required for the remainder of the mission.
Although the path leak rate was within specification regufre-
ments, the combination of decreased volume and short operations
with corregsponding small increases in pafTh pressure, separated
by long quiescent perlods caused the repeated occurrence of the
low pressure condition. To minimize the additional gas usage,
& procedure was used wherein the path was repressurized, Tn-
creased by approximately 0.1 psi, only at those Times The
e nressure had decayved 1o the ballooning limit.

2.9  Trend Analvsis

A statistical trend analysis of sensor system performance was
maintained by the Systems Integration Section throughout Mission
1209. Date samples were Taken from one operaticon per day, when
available, and mean valuss and standard deviations were calculated
and plotted for selected functions to facilitate the detection

of any long term trends Tthat would indicate the onset of system

o degradation. The functional parameters used for the analysis

were as follows:

Film to Bar Sync Velocity Error (PAS], P452)
Metering Capstan Summed Error (403, P404)
Platen Skew Error (P415, P416)

Platen Photo Summer Error (P41, P412)

Input Drive Capstan Summed Errer (P803, P804
Output Drive Capstan Summed Error (PRI, PEIZ)
Supply Drive Summed Error (PI05, Pl10&)

Take-up in Use Drive Summed Error (TSFEA, TSER)
Optical Bar Summed Error (P301, PS502)

0B Velocity Error

Looper Position (PB0O1, £6D2)

Film Path Carriage Fosition (P713, P714)
Teke-up Carriage Position (P35], P95Z)

®
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2.9 Trend Aralvsis~Cont'd.

System pertormance was hormal throughout the mission. Howsver,
small shifts were evident in certain parameters and are summarized

as follows:

¢ 1DC-B & ODC-B The 2 Sigma deviation Improved slightly after
fransfer from TU=l to TU-Z.

e TU-B Steerer Position The mean position gradually shifted
from approximately +0.01 inches to ~0.015 inches after
transfer fo TU-3,

il s T et E s
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A summary listing of all sensor system photographic operations Is pre-

sented in Appendix A~1 of this report.
- operational photography, but also includes $§ and PFA engineering
The fellowing is & chronological description of these
enginesering operations plus other special events that occurred
during Mission [209.

photography.

3.1 Ascent

The summary primarily covers

— The countdown and launch were accomplished without incident,
with uncage (sequences 204 and 205) and 0B stow {sequences 213
and 214) occurring in a normal manner following BY~SV separation.

. These events were verified from tape recorder playback at Rev |

POGO.

3.2

Hea lth Chacks

Day | operations through Rev 4 were designed To verify system
health and confirm orbit cperaticnal readiness. An engineering
operation designed as a baseline test was performed on Rev B.
The health check events were as fol lows:

Rev |:

Rev 2:

- Rav 4:

Rey 8:

An uncage verification check, segquence 215, was performed
over FPOGO fo contirm the uncagée event.

A constant velocity
KODI. This was The
faunch, The sensor

run, sequence 208, was performed over
firat attempt to transport film sfter
system worked properly, and the film
was correctly aligned within the fiim path.

Steerers,

tensions, and take~-up and supply drive summed errors

were well within imits,

The sensor system health check, sequence 175, was per-

formed over POGD.
were functionally verified,
of the variable commands,

for the Aft camera.

ALl sensor system executed commands

including all tested bits
Focal plane position indi-
cated 31 microns for the Forward camers, and 70 microns

A scheduled enginesring operation, sequence 209, was
performed over COOK to provide characteristic telemetry
data for comparison with data from any future identical

functional check.

In the event of an anomaly, the tale-

metry signatures of the two runs could then be equated
and any susnected system degradation determined.
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3.8 Solo Phase
Solo testing on 5V=9 was performed to meet three specific objectives:

I. Test 55~| was designed to provide data which would determine
the gas flow Impedance of the Film Exit Vestibule (FEV) when
a pressurized supply was exhausting to a TCA in vacuum.

2. Test 55-2 was designed to confirm previously determined con-
- straints of plus 170 microns and minus 120 microns respectivaly
as the maximum and minimum allowable focal plane position.

3. Test 55-3 was performed to provide temperature data which
would allow estimation of TCA frame and midsection bending
during & simulated stellar camera calibration.

- 3.8.1 Test 55-1

Test 55~1 was parformed in three separate steps. In step
one, the supply was first pressurized ¢ .73 psi. The
supply was then vented to the TCA via the A-slide seal door
(SLDAY during a five minute Mono-A constant velocity
operation.,

The data for this portion of Tthe test was as follows:

- Vehicle Supply Average Event
Time Pressure (psi) Supply Temperature
- 348427.0 0.73 72.5 SLDA OPEN
348728.0 0.69 72.5 SLDA CLOSE

This data established a decay rate of 000133 psi/second

In steps two and three of Test $S~1, the supply was not re-
pressurized, 5Since, the B-side pneumstics Tank was depleted
during The supply pressurization In step |, the High Pressure
Crossover Valve (HPCY) was opened for the duration of the
second part of the 85~1 Yest. This was o assure proper

e regulator pressure on the B-side for seal door operation.

In step two, a Mono-B constant velocity operation was

perfarmed and the supply was vented to the TCA via the
B-side seal door (SLDB). The data from this operation
are as followsy

®n - -
I I ST e sy

didn Wl Lt Nt iy A

]
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Vehicle Supp by Average Event

Time Pressure (psi) Supply Temperature

496622.8 0.63 ‘ 71.5 SLDA/B OPEN
496924.8 0.60 71.5 SLDA/B CLOSE

The data established a decay rate of 000099 psi/second.

In step three of test §5~1, the supply was vented fo the
TCA for twenty minutes via SLDA and SLDB during a constant
velocity operation. The data was as follows:

Vehicle Supply Average Event

Time Pressure {(psi} Supply Temperature

667054.8 .57 66/69 SLDA/B OPEN
668255.8 .43 65/69 SLDA/B CLOSE

This data established a decay rate of 000117 psi/second.

The data for parts one, two end three of test 55~ are on
tracking station Tapes 2113P, Z141C, and 2175H, respectively.

Test §5-2

To confirm the maximum focal plane adjustment constraint

of plus 170 microns, Focal Plane A (FPA) and Focal Plans B
(FFB) were retreated from the Best Plane of Focus (BPF) To
the plus 170 micron constralint value. This amounted to a
140 micron retreat for FPA and a 100 micron retreat for
FPB. When this was achieved, the foecal planes were commanded
to retreat another 40 microns in four 10 micron steps gliven
at six second intervals. The FPA Yalemetry indicated a
stop position of 203.1 microns with & corresponding LSFS
value of 175 counts. The FFB telemetry indicated a maximum
position of 210.4 microns. However, the LSFSB saturated at
an indicated FPB position of 201.2 microns.

To confirm the constraint of minus 120 microns for the low
end of allowable focal plane position, FPA and FPB were
first commanded to advance 310 microns. They were Then
commanded o advance snother 100 microns in 10 micron in-
Tervals., At this time the focal planes were commanded to

retreat 10 microns to determine whether they had driven
off The drive cam and become imoperable.

FPA telemetry indicated That the FPA stopped advancing
at & position of minus 188.3 microns and that 1+ did not
respond to the final 10 microns retreat commanding.

b g e me ety ey mied
L
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Test 55-2 Cont'd.

FPB telemetry indicated that FPB advanced Yo & minus
166,11 microns before it stopped. Upon receipt of the
1O micron retreat commanding, FPB retreated, asccording
to telemetry, to a position of minus 155.1 microns.

The LSFSA and LSFSB data Indicated low saturation was
reached on both systems somewhere in the regfon of minus
90 to minus 100 microns. Since the FP systems were
still being advanced when these positions were achisved,
a more precise functienal imit on the minimum allowable
FP position could not be ascertained.

The commanding and telemetry data are summarized in Figures
3-1 & 3-2, The telemetry data was plaved back at 2124C.

Test 55-3

Test 553 was performed In conjunction with Solo Test

EDAP-2 (SBAC) on Rev Z2186. Camera power and Optical Bars
ware turned on at the midpoint of the dark side orbit In-
terval and thermal data was obtained at This time. During

this peried the velilcle was oriented with the plane of the
TCA perpendicular to the earths gravity vector and in

the direction of deep space. Vehicle Time for camera
power on was 739689 and for power off was 739967. The

thermal

data record (Mode 125) was obtalned at 2188P.
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- 4,0 SENSOR SYSTEM TEST OBJECTIVES

4.1 Photographic Performance

The post flight material evaluation of mission segments 1209~

Through 1209-4 indicated the capability of the 55 optical systen

to provide the specified photographic performance. Mission 1209

was a fall launch in early Nevember; however, due to the active

e mission length of [30 days, (longest active Hexagon mission To
date) the flight extended info late winter and Terminated in
early March.

Winter missions have characteristically lower solar elevations
at the northern latitudss, snow covér and extensive ground
haze. When the solar elevation bscomes low, exposurs times
must be Increased To compensate for loss of Iliumination. The
longer exposure times Thus incresse the smear in the imagery.
Snow cover was most prevalent at northern latitudes where the
- sun was lowest and the resulting shadows were longest. MWhen
the sun was very low, many targets did not receive direct light-
Ing which lowered the contrast of fthe target area. Some very
graphic examnles of low solar elevation acquisitions were ob-
tained during 12089-1. These acouisitions ranged from minus
0.3 degrees through plus 4.5 degreses.

Mission segmehf 1209-2 contained two parts of $0-255 conventional
color material. Mission segment 1209-3 contained one part of
S0-255, and one part of S0-130 infrared color.

The PFA team reported that the general owverall Tmage quality

of both the Forward and Aft looking cameras for the entire
— mission ranged from very good to poor with a consistant pre-~
frence for The Af+ camera image quality. Orbital performance
prediction using CRYSPER and the actual operastional parameters
are Included In FiguF%a 41 thru 4-4 for each mission segment and
Figure 4=5 for the total missiton length. The discussions of image
quality as a funchion of mission segment, which follows, is ab-
stracted Tn part from the REBOUND 831 messages.

Mission Segment 1209-]

o The image quality of both cameras ranged from very good To poor.
Both cameras were at opTimum focus, This was confirmed by both
VEM and subjective analysis. The poor tmagery exhibited on This
mission segment was for the most part attrivuted to hazy or in-
clement weather. This imagery was characterized by a grainy

,,,,,, ! -

Hid o e e s o i
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Mission Seament 1209-1 Cont'd.

- appearance and poor edge definition. A majority of the 1209~}
imagery ranged from fair to good with the good quality being
comparable to previous Hexagon missions, There was a definate
preference for the Aft cameéra imagery when compared to the
Forward.

During This mission segment, specific ops were acquired at
- very low solar elevations, and recuired special processing
Treatment, Underexposurs ranged from ene to eight stops. The
processing chemistries utiiized to gain additional {1im speed
resulted in high base fogs of 0.50 to 0.55 density, reduced
contrast and increased graininess. Thase parameters rastricted
usable magnification of this imagery to less than 30x. The
image qual ity was geherally poor.

One 31/51 tribar corn target was acguired on both the Forward
and Aft cameras., The data follows:

UNADJUSTED  2:| ADJUSTED

GRD (FT) GRD (FTI
CAMERA QP  FR  SCAN ~ FIELD  PLATEN 1T xT IT XT
WD 22 3 =-17.8 ~2.0 31 2.52 3.08  3.04 3.77
AFT 1223 =-i6.1 ~0.1 70 2,086 2.25 2.63 2.88

Misslon Seament 1209-2

o 1414 Film - The image quality of both cameras ranged from very
good to poor, with the majority belng good. There were a few
instances where the 1209-2 Aft imagerv was better than the
1209~1 AfY imagery. This was attributed in part to the minus
four command step change in The ATt camera in-track ODAA setting
implemented on 1209-2. There was again a definlte preference
for the Aft camers imagery when compared to the Forward.

Eight 31/51 corn targets were acquired on the 1414 material.
Six on the Forward and two on the Aft as follows:
- UNADJUSTED  2:1 ADJUSTED
GRD (FT) GRD (FT)

CAMERA OP  FR  SCAN  FIELD PLATEN IT  XT T XT
FWD 51 4 <11.0  -0.5 3] .81 1.75  2.19 2.1%3
FWD 168 2 ~-15.0 ~1.0 3 .75 2.60  2.72 3.34
FWD 200 2 4 9.0 +1.3 | 1,72 2.25  2.11 2.76
) EWD 323 %5 ~11.0 -0.9 3 (.85 2.36 2.28 2.92
FWD 24 4+ 9.0 -2.5 3 2.35 2.26 2.97 2.84
FWD 331 2 +10.0  +2.4 3 (.61 2.64  1.91 3.12
AFT 151 4 ~11.0 ~1.7 70 1.90 2.59 2.28 2.15
''''' AFT 201 3 410.0  +0.5 70 1.55 1.87 1.99 2.35
,,,,, ’ BN o ey _rmhvf;]
s ~ 56.
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S0=-255 Color - A total of 5640 feet of S0-255 was exposed in the

Aft camera in two segments,

while the second was 7866 fest.

The first segment was 2774 feet

The image quallty of the color material compared to previcus color
acquisitions ranged from very good to fair with most rated good.
This was due in part to good weather conditions and 15 per cent
Twenty percent of the ops exhibited very light to

cloud cover.
medium snow cover,
yellow for fthe majority of fthe Imagery.

The color balance was stightly greenish
Exposure evaluation in-

dicated a slight bias towards under exposure of one third to one

half stop. A three count (0.10 log E) exposure increase was retom-
mended for the balance of the S0-255,

Four 51/5] corn fribar tdargets were acgquired on $0-255,

b

UNADJUSTED

GRD {FT)
CAMERA OF FR SCAN FIELD PLATEN IT X7
AFT 168 2 “[5.0 ~1.5 100 3.4 3.91
AFT 373 03 -11.0 =17 100 3.49 4. 11
AFT 324 4 + 9.0 =0.9 100 2.83 317
AFT 331003 +10.0 +0.2 160 3,10 2.8%
Mission Seagment [209-3

1414 Film = The overall
poor, with the majority rated as fair.

image quality ranged from very good to
The quality was considered

comparable to previous winter missions flown during late December

and early January.

The very good Imagery was |imited to The Aft

camgra, while the Forward camera imagery was rated from fair fo

good.

The poor imagery was atiributed to haze, snow cover, weather

and low splar elevation acguisitions. This imagery was character-

ized by an overall grainy appearence, poor edge sharpness, and
The best imagery of 1209-3 was comparable to

lack of contrast.
[ 209-2,

the best of

Six 51/51 corn tribar Targets were acquired on 1414, four an the

Forward camera and two on the Aft. The data 1s as follows:

UNADJUSTED 21 ADJUSTED

GRD (FT2 GRD {FT)
CAMERA OF FR SCAN FIELD PLATEN |7 XT 1T XT
FWD 507 4 +3.0 ~1.5 3 {.92 2.08 2.24 2.44
FWD 507 4 +3.0 ~1.5 3 {.80 1,75 2.26 2.20
FWD 521 3 -9.,0 -}, 5 2 2.25 2.2% 2.82 2.82
FWD 527 3 +7.5 1.2 31 2,00 2.7 2.51 2.72
AFT 507 4 +4,0 -1.2 70 | .64 2,52 2.06 3.20
AFT 507 4 +4.0 -1.2 70 | .75 2,26 2.09 3.186

S e v 57,
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50-255 Color

A total of 2508 feet of 50-255 color film was included in the
Aft camera., The quality of the color photography ranged from
good 1o poor with The majority rated as fair. The poor imagery
was affected by the same conditions as that of The 1414 acqui-
sitions. Sixty percent of the color ops had snow cover ranging
from very llaht to medium. The color balance was slightily
greenish yellow. Examination of the 50-255 indicated generally

''''' good exposure effected by the three count (.10 log E) exposure
increase implemented for 1209-3,

SO-130 Infrared Color

The Aft camera exposed 3384 feet of S0-130 infrared coloer in
this mission segmant. Overall, the image quality was good
compared to previous SO-130 acquisitions, and is the best IR
photegraphy to date. The ground resolution, however, Is still
significantly lower than the 1414 ascquisitions., The color
balance exhibited a slight cyan cast. Subjective analysis
indicated satisfactory exposure,

= Two 51/31 corn fribar targets were acquired on the S0-130
material on the Aft camera. The data is as Tollows:

UNADJUSTED

GRD (FT)

CAMERA OP  FR  SCAN  FIELD PLATEN IT AT
o AFT 521 3 -8.0 ~1.0 100 5.00 5.73
AFT 527 3 +7.5 =17 100 5.66 5.66

- Mission Segment 1209-4

The overall image quallty of both cameras ranged from good +o poor

with the majority rated as falr. The poer imagery was character-

ized by an overal! grainy appearence, poor edge sharpness and

overall lack of crispness. Subjective comparisons of image quality

betusen the Forward and Aft cameras indicate & continued preference

- for the Aft camera imagery in that it is sharper and renders fine
detall somewhat better.

o Subjective comparisons of the best photography of 1208-3 with
1209-4 indicated a slight decrease in Image quallty on the Aft
camera of 1209-4. This slight decrease in ifmage quality was
attributed to haze, & signiflicant increase in snow cover, a
greater number of low solar elevation acquisitions, and a slight
increase in the percent of film exposad at poorer scale. There
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Mission Seament 1209-4 Cont'd.

were 90 operations requiring exposure biases for snow on [209-4
versus 46 operations on 1209-3. The percent of f1im exposed
below 30 degrees solar elevation increased from 61 percent in
1208~3 to 67 percent in 1209-4, VEM analysis did not indicate
any change in the Aft camera performance behween 1209-3 and
[209-4.

Six 51/51 corn tribar targets were acquired on 1414 fiim; three
on the Forward camera and three on the Aft.

UNADJUSTED  Z:1 ADJUSTED
GRD (FT) GRD (FT)

CAMERA OF FR  SCAN  FIELD PLATEN (7 X1 T F)
FWD 552 3 -4, 1 ~0.6 31 1,94 2.32 2.25 2.69
WD 569 3 +3.6 -1.2 31 .75 2.00 1.92 2.18
FWD 631 2 -15.8 =~1.2 70 2,00 .87 2,76 2.58
AFT 552 3 -13.5 ~-2.1 70 2.32 3.00 2,59 3.38
AFT 569 3 +14,4 -2.2 70 2.00 2,75 2.28 3,15
AFT 631 2 -13.0 =~1.3 70 .94 2,33 2.56 3.1

Subjective analvsis on 1209-4 led to the conclusion that good
exposure had been maintalined. Dvaluation of snow surround
imagery indicated that the fwo step snow bias performed as
anticipated.

Take-Up Survival Through Recovery

ALl the RY/TU assemblies arrived al the processing facility In
good condition, thereby demonstrating that these assemblies
maintained light tight integrity during orbital speration,
re~entry, recovery and transportation to the processing site.

The core locking pins were engaged and IPeilact in TU's [200-1,
3 and 4, tn TU 1209-2 both core locking pins were sheared
and 250 feet of Forward and 350 feet of Aft film was spilled.
The film was well stacked and centered on all TU's. TU 1209-4
had 50 feet off-spooled into the dome on the Forward stack.
Small amounts of particulates were found in 12091, 2 and 3
canisters.

Related discussion of de~filming for each segment of the
mission follows.

» o . —_— .y e g,
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Take~Up Survival Through Recovery-Cont'd.

Mission Segment 1209«

The RV/TU arrived at the processing sife in dood condition on
18 November 1974,

Both stacks were well centered on the TU core and there was no
evidence of mistracking. Both core-locking pins were engaged
and not sheared, with no difficulty encountered in retracting.

A small amount of particulate was collected from inside the
dome, but In general there was less contamination Than found
in previous missions.

Mission Segment 17209-2

The RY/TU arrived at the processing facility on 24 December 1974
in good condition.

The core locking pins were both sheared, resulting in film
spills of approximately 250 fest on the Forward and 350 feet
on the Aft, causing some wrinkling and folding, The Aft side
was most severely damaged from film wedged under The bullder
rolier. The filmwas found to be well centered with no evi-
dence of mistracking.

A small amount of contamination consisting of very small pieces
of verious materials werse found in The RV cannister. This
material was collected and sent for anslysis.

Mission Seoment [209-3

The RV/TU arrived at the processing facility in good condition

on 22 January 1975,

Both core locking pins were engaged and not shearsd. There
was no fiim telescoping, spilling or despooling svident.

Three pleces of film (20, 7.5 and 2 inches long) were entrapped

in the entrance cutter/sealer. A plece of white tape, 0.75

inches by | inch, was found on the Forward exit cutter blade.

The canister was vacuumed and a small amount of material collectad
which was sent for analvsis along with The tape.
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4.2 Take-Upn Surviva! Through Recovery-Cont'd.

Mission Seagment [209-4

The fourth RY/TY arrived at the processing site § March 1873,
Both the shipping container and RY were in good condition.

Core locking pins were engaged and not shearsd. Both stacks
. were in good condition and no telescoping ohserved. The outer

wraps of the Forward stack, with approximately 50 feet demaged,

had off-spooled into the RV dome. The most probable cause was
o gulling through the cutter bars and wrapping of the tail with
zero tension while on orbit. The head end of the Aft stack
had wrinkles, creases and foldovers (gpproximate 28 inches
starting 2 feet from head), the most probable cause being film
misalignment during msnual de-spaol ing.

4,3 Optimum Focus Determination

Migsion {209 (8V9/S5NIZ2) was launched with focal plane settings
of 31 microns on the Forward camera and 70 microns on the Aft
- camera. Based upon the resolution performance the platen posi-
tions for best resolution across the field from readiness Test
data were 30 microns for the Forward and 7% microns for the Af?
- camera. These platen positions were corrected for vehicle
altitude, gravity effects, and collimator focus as fol lows:

N A plus M micron adjustment on both cameras for the altitude
shift from infinity (A-2 collimator settings) to 85 nautical
miles mission altitude., A minus 15 micron adjustment on
the Forward and a minus 19 micron on the Aft camera for the

. folding flet gravity effects., A plus 2 micron adjustment on
the Forward camera Fo account for a defocus of the test
collimator.

Following the evaluation of the on orbit Thru-focus tests per-
formed in RV-1 no focus change was recommended for sither the
_____ Forward or Aft cameras. Both the VEM and subiective analvsis
indicated that both cameras were at optimum foous.
A change in focus of plus 30 microns retreat was Tmplemented on
- The AfY camera when the material switched from 1414 black and
white To the 50~Z55 conventional color and the S0-130 infrared
color material.
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On-orbit smear data was collected during the second, third and
forth mission segments of Mission 1208,

Subjective assessment of smear slit imagery from thru-focus

enginsering ops 94, i1,

122,
evaluate The adequacy of the nominal CJ0AA settTings.

123 and

133 was utilized fo
Smear

slit imagery on the Aft camera untitled edge of the format in
the In~track direction showsd consistent double imagery with
a mean separation of approximately 10 microns, 5.6 microns

being due to orbital fixed known errors.

revealed no in~track image

doubl ing,

The titled edge
Both observations are

consigtent with the skew angle being too large, the equivalent

magnitude of the error being approximetely 0.04ips.

Both

subjective evaluation and VEM analysis performed across the
format minor axis indicated that the image quality was poorer
on ‘the untitied edge Than on the titled, corraborating the

smear siit assessment.

Aft camera in-frack sefting of minus four command steps.
in the cross~track direction

Forward camera smear slit

imagery

Ary OCAA change was implemented to the
The

indicated variable image doubling predominantly indicative of

the film velocity being Too fast.

The variability in the image

doubling negated the ability to determine the mean value of the
error with 2 high enough degree of confidence to recommend a

change.

Analysis of smear slit imagery from the 00AA engineering ops
212, 217, 240 and 257 verified the minus four command step
change implemented to the Aft camera in the in-track direction

to be correct, The

was determined to be too slow by approximately 0.010ips and
The PFA directed a plus one command step change resulting in

a new nominal orbital setting of minus two.

The cross-trac

settings on both cameras were deTermined To be correct.

el

Since the initial use of smear slits on Mission 1206, &l
four systems have required an tdentical change to the Aft
To date, the possible sources of
This residul error in setting the Aft in-track O0AA flight
nominal from the ground test sync-flash data have not been
determined, and is currently under investigation.

camera {n-track settings.
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Qptics Therma! Profile

The following subparagraphs describe the Thermal environment for

Mission 1209, Definitions of measured and calculated temperature
parameters are contained in the Mission 1207 Past Flight Report,

PM-1496-X. Thermal control for $V-9 can be generally summarized

as followss

e All 55 temperatures were within design [imits throughout The
mission.

4.5.1 SV Environment

SY thermal cortral parameters are summarized as follows:

e Orbitel Elements (Ref, Paragraph 1.5

Perigee Altitude hpz 87.7 n.nm.
Perioé T = 88,8 min.
Inclination I = 96.6 deg.
Argument of Perigee o = 124 deg.
Beta Range : B = deg. (Day 13)

8.8
B = 12.7 deg. (Day 92)

& Midsection Thermal Control Desian Values

Coconn afe = 0.359/0.265

i

Thermal Baffle afe = 0.90/0.90

e ML] Effectlive Emittance

Lower 210 Degress e* = 0,0045
Fwd & Aft Bulkheads ek = 0.0045
Viewport Baffle % = 0.0045
Under TCA Cocoon e* = 0.04
Under SU Cocoon e* = 0.6

i 0 ey

e
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4.5.2 TCA Environment

Table 4~1 7s a summary of temperature levels, spatial
distributions, and temporal variations over a typical
orbital revolution in terms of the thermal [CD (1420316A)
requirements. Figures 4~& thru 4-8 show the correspond-
ing orbital profiles of the 1CD parameters,

4.5.3 OQOptical Bar Temperaturas

Tref was 71 = 3°F, throughout the mission. The equi=-
Pibrium temperature levels for The A and B optical bars

— were approximately 71 T 39F respectively. The 30F tol-
erances shown for the above nominal values indicate overall
shifts in average temperature levels, not random scatter
in the data. The shift is attributable to saveral factors
including:

o Transition through perihelion and the corresponding
- variation in insolation.

o Variable average Internal power dissipation related
- to camera duty cycle.

o Beta angle changes.

Figure 4-9 shows an orbital profile ¢f the OB temperatures
in the stowed position.
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5.0 SCF SUPPORT

5.1 TTUNITY MISSION 1209

i The "TUNITY software for Mission 1209 performed all of Its
functions nominally except for the following software problem:

The problem occurred in messags 360 on Rev 316 (Op 144). The
message contalined a rono A operation (Op 143) followed by a
stereo operation (Op 144}, The mono operation included an auto-
matic focus A ADVANCE only. This was achieved through the use
of a SUB card for mono sequences, The return To the null posi-
tion did not occur until the set-up for the following sterso
operation. The SUB card for +he mono sequences did not extend
that far, therefore, the nominal focus seguence was used and
RETREATS for both A and 8 caméras were commanded. The result
was that the focus position of camera A was ot the null position
but the focus position of B was at plus Z microns.

5,2 AUGIE

o 5.2.1 Overall Performance

Real Time performance of Augie met all reguirements

= expected. 550 real Time modes are |imited o wverification
of 5% status. Playback performance of Augie data met all
requirements expected. Time delays for playbacks of data
was reasonable with few exceptions.

5.2.2 Modifications

Modifications required during flight were made to complete
the change requested for the shutter open/clese processing
and to modify the s1it width output processing.

A mode change request has been submitted for the next flight.
The change requested Is To process the steerer sum error by
averageing sach second and reporting 1f This average changes
by 5FCM counts from last ocutput.

5.2.3 DTV
SSC wutilization of the OTV was limited o passive real Time

status verification. The use of the DTV will remain limited
- to status monitoring on the next flight also.

A,

i Wb i .
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5.3 RIS Tapes and Microwave

5.3.1

5.3.2

RTS Tapes

The use of RTS tapes was minimal due to rellance on the
microwave |ink capability between the STC and Bldg. 156,
RTS tapes met all $SC requirements when used.

Microwave Link

The microwave link into Bldg. 156, its assoclated terminals
and the 3STC were successful in receiving and processing
more than 95% of the data transmissions from VTS via the
STC. When necessary, unsuccessful data transmissions were
gither successfully retransmitted post pass, or obtained
from & tape dub supplied by the STC ground station.
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