CORONA J
PERFORMANCE EVALUATION REPORT
MISSION 1024-1 and 1024-2
FTV 1619, J-24

16 February 1966 S P

Declassified and Released by the N R O Appyoved:
in Accordance with E. O. 12958 ~  "Advanced rojects
on NOV 261997
‘ -

No.

¥

K .
ek ;'{.:;*: T T PO A o . R I
ERPE o T S



i

o

15 April 1966

TO: ) V. Webd —
C. Murphy

THRU :

SUBJECT : MISSION 102k-1 AND 1024-2 FINAL REPORT

Enclosed is the Final Performance Evaluation Report for Mission
1024-1 and 102k-2,




CRP

. 2T ) ‘l'.‘\- .. ‘o - - .
a ¥ S . . N T ..t . -
Pl c."%.-é;‘-. - --'-' SEEPT L PR e
i o - . - L R el - L - o
BESREN Y | el 0o
“v‘a—h y TN T s

SRR 17'3~"$-t =3
o -~ :

FOREWORD

This report details the performance of the payload system during
the operational phase of the Program{ii Flight Test Vehicle 16189.

Lockheed Missiles and Space Company has the responsibility for
evaluating payload performance under the Systems Integration and "J"
System contracts.

This document is the final payload test and performance evaluation
report for Missions 1024-1 and 1024-2 which was launched on
22 September 1965.
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INTRODUCTION o

This report presents the final performance evaluation of Missions
1024-1 and 1024-3 of the Corona Program. The purpose of this report
is to define the performance characteristice of the J-24 puyload system, ond
to identify the source of in-flight anomalies,

The performance evaluation was jointly conducted by representatives
of Lockheed Missiles and Space Company (LMSC) and ITEK at the facilities
of NPIC and AFSPPF. The off-line evaluation using Corona engineering
photography acquired over the United States was performed at the
individual contractors plants.

The quantitative data used for this report is obtained from government
organizations. The diffuse density data, and MTF/AIM resolution are
produced by AFSPPF. The vehicle attitude error values, frame correlation

times are made at NPIC who also supply the Proc yand : -, L 2, o
- MTF/AIM resolution reports published b _ ' '

Computer programs developed by A/P are utilized to calculate and -
plot the frequency distribution of the various contributors to image smear
to permit analysis and correlation of the conditions of photography to the
information content and quality of the acquired pictures. Computer
analysis of the exposure, processing and illumination data provides the
necessary data to analyze the exposure criteria selected for the mission.




SECTION 1

SYSTEM PERFORMANCE

A. MISSION OBJECTIVES

The payload section of Mission 1024, placed into orbit by Flight Test
Vehicle #1619 and LV-2A booster #458, consisted of two panoramic
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and
a space structure to enclose the cameras and provide mounting surfaces
for all equipments. Figure 1-1 presenis an inboard profile of the J-24
payload system. .This Corona ""J'" system is designed to acquire search
and reconnaisgance photography of selected areas of the earth from
orbital altitudes. The planned profile was two 5 day photographic miasions
with no deactivation. The predicted period was not achieved and certain
pre-programmed target areas were not going to be covered. In the second

mission a 1 orbit deactivation was successfully performed a.nd the desircd it

areas were covered.

B. MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB) at
2131:14Z (1431:14 PDT) on 22 September 1965. Tracking and command
support was effected by the Air Force Satellite Control Faci

, under central control
of the Satellite Test Center at Sunnyvale, California. Mission 1024-1
consisted of five days operation and was completed by air recovery on orbit
81, 27 September 1965. Mission 1024-2 was completed with an air recovery

from orbit 181 on 2 October 1965 following five days of photographic
operations.

The comparison of the planned and actual orbit parameters is thhted
as follows:
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ORBITAL PARAMETERS

Orbit 1
Parameter Predicted Actuals
Period (Min.) 80. 87 + 0,20 90. 16
+3.
Perigee (N.M.) 99. 89 _i ' 95.97
Apogee (N. M.) 245.3 f:f 207.89
Inclination (Deg. } 80.00 + 0.10 80. 06
Perigee Latitude (Deg. N.) 23. f:g' 8.25
. +0.0016
Eccentricity 0.0202 _ 0. 0015 0.0156

SRV #1 and SRV #2 each contained 100% of the normal amount of payloéd :

expected from Mission 1024-1 and 1024-2 respectwely LT T

C. PANORAMIC CAMERAS

The Master and Slave panoramic cameras operated throughout both
missions with no significant problems and produced excellent photographic
coverage. The cloud cover observed in the photography was the lowest of all
missions to date during 1965 and averaged 35% for the entire flight.

D. STELLAR:INDEX CAMERAS

Stellar-Index camera D-69 used during Mission 1024-1 and S/I D 64 used
during Mission 1024-2 operated normally. S/I D-69 acquired approximately
50 stars per frame while S/I D-64 recorded approximately 20 stars per frame,
E. OTHER SUBSYSTEMS

The telemetry instrumentation, command, thermal control, and pressure
make-up subsystems performed satisfactorily throughout both missions.

With the exception of two incorrect time words, one recorded on frame
53, pass D-35 and the other recorded on frame 152, pass D-40, clock perfor-
mance was excellent throughout both missions.
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F. CONCLUSIONS

The panoramic and Stellar-Index photography was of high quality through-
out Mission 1024-1 and 1024-2 and adequate to meet the gearch and surveillance

objective of the ""J'" Program. 3

The low cloud cover (35%) throughout the flight combined with consistently
good system performance was responsible for providing the highest informa-
tion content in Mission 1024 photography compared to any other flight made
to date in 1965.



SECTION2
PRE-FLIGHT SYSTEMS TESTS

A. ENVIRONMENTAL TESTING

1-

Test Objective

As a standard procedure, the J payload systems are subjected to
thermal/altitude environmental testing which simulates orbital
environment. One of the purposes of this test is to demonstrate
the system susceptibility to corona discharge. Such discharge
fogs the film thus degrading the operational photography.

Test Summary

The J-24 payload system completed a 4-1/2 day orbit simulation
test at the Sunnyvale HIVOS chamber on 13 May 1965. The HIVOS
test consisted of 2-1/2 days of SRV-"A" testing followed by one ... -
day of J-24 deactivate, and one day of SRV-''B" operation. EEE
Approximately 14, 000 feet of 3404 type flight film was programmed
thru panoramic cameras #172 and #173 during altitude testing, No* -~
corona discharge marks were present in either the Master or Slave
film exhibits. S/I D-69, tested with SRV #1, demonstrated accept-
able performance. S/I D-64, tested with SRV #2, was rated un-
acceptable for flight due to failure of the Index camera shutter in
the open position. S/I D-64 shutter and shutter solenoid were
replaced. Subsequent to installation of the new shutter and solenoid,
500 cycles of operation demonstrated S/I D-84 to be acceptable for
flight.

Panoramic Camera Performance

Both panoramic cameras operated satisfactorily throughout the test

- with exception of the following:

The 99/101 clutch on the master camera exhibited an abnormal
change during orbit 15 of the A" phase. The normal clutch ratio .
was approximately 6/7 and changed to 8/9 during this time. Post
test inspection revealed that the flanges of take-up cassette #2
were rubbing together causing a change in the camera tension.

rarr—



Take -up caanette #2 was replaced and the system returned to

the altitude chamber. Subsequent operation at altitude revealed
acceptable system performance.

An instrument Off command occurred during the center of format
pulse on the Master camera during the "A" phage and the camera
operated one extra cycle. Théa suggested that the dwell time of

. switch 5-107 was less than 10°, It should be approximately 20°,

A special mag amp up-ramp test was conducted prior to altitude
test #2. The results showed that the mag amp of the Master camera
reached 63% of steady state in 3.7 seconds. The mag amp of the
Slave camera reached this level in 2. 8 seconds. Both rates are
acceptable for flight.

The cycle periods for the Master and Slave averaged 0. 94% and
1. 38% slower than the predicted values in the "A'" phase. The

cycle periods for the Master and Slave averaged 0.03% and 0. 28%
slower than the predicted values in the ""B" phase. - e

. ~+‘_ b:”'w -

-

e ) T

The 99/101 percent clutch ratios averaged 6/7 for instrument No.

and 6/6 for instrument No. 2. e

The cut and.wrap operation was normal with both instruments
operating 4 cycles and both lens stopping in the stowed position.

A deactivate sequence was performed between the ''A" and ''B"
phase with both instruments operating 5 cycles and the lens
stopping in the stowed position.

Stellar/Index Camera Performance

The Stellar/Index camera operated satisfactorily throughout the "A"

phase with normal camera slewing during the cut and wrap operation.

The "B'" phase Stellar/Index camera operated satisfactorily with
normal camera slewing during the ''B" recovery sequence. -

Instrumentation Performance

Correlation between the film footage pots and the cycle counters
during the "A" and ""B" phase were as follows:

-7-
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CYCLE COUNTERS VS. POTS

<

Cycle Cyclé
Rew Counter #1 Delta #1 Pot #1 Courter #2  Delta #2  Pot #2
1A 8757 116 5400 _ 148
15 C&W 11527 2770 2959 8103 2703 2907
1B 11531 8107
12B 14311 2780 2692 0904 2797 2850

The cycle counter on the master fajled to advance properly when a center
of format pulse occurred. The ten position commutator point was sloped
during the ""A" phase giving the indication of an open point.

The Phillips gauge read 0 volts throughout the test and also during pre-
HIVOS tests. The gauge was replaced with an acceptable unit prior to flight.

Current transients were present on the continuous channels when real |
time commands were being given. This condition was observed on numerous
occasions throughout the test and accepted for flight. L *'-*-";"-3

: ‘ : R R

Current transients similar to the center of format pulse were observed
during horizon camera shutter operation. Transients were also present on
the continuous channels at instrument start up and instrument shut-down.

Sixty cycle noise was present on tape recorder track No. 1 during the cut
and wrap operation.

8. Temperature Environment

A tabulation of the temperature environment is shown as follows:

AVERAGE TEMPERATURE ENVIRONMENT

“(Degrees Fahrenheit)
"A" Phase Orbit 1 Orbit 7 Orbit 15
Master 73 A1
Slave 75 61 60
"B'" Phase Orbit 1 Orbit 6 Orbit 12
Master | 82 86 81

Slave 80 81 87




Clock Performance :' o

1. :
. )
The clock system operated satisfactorily through the "'A’ phase and -
. through Rev. 6 of the ''B" phase. An error of approximately 125
milliseconds was present between Rev. 6 and Rev. 7. Since the
IRIG "'C" standard time generator, used to calibrate the clock was
not coorelated during this period of time, the cause of this anomaly
was not apparent. Subsequent clock tests demonstrated acceptable
performance. The following table shows clock performance during
the altitude test. '
Rev. IRIG'"C" Clock Time Error
Days Hours Minutes Seconds
1A 129 07 07 07. 215 51563. 907
12A 131 12 12 59.620 242716. 255 -.057
1B 132 08 35 17.090 48326, 985
6B 133 08 16 = 32.280 133602. 158 -. 017
128 133 17 32 22.660 166952.692 -.154
8. Preasure Make-Up System Performance

The pressure make-up system operated satisfactorily throughout the

test. The average gas consumption was approximately 6.2 1bs. /minute

of operate time. The maximum pressure attained with the PMU on was
approximately 86 microns during an instrument operation. The minimum
pressure attained during the test was approximately 2. 0 microns )
during a static condition.

STATIC PRESSURES - MICRONS

33.0
8.0
2.0
2.0
2.0

Day ‘ . Microns
1
2
3
4
5
6 2.0
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No corona discharge marks were present on altitude test film

- from the master, slave or S/I #69 cameras. Test film from
S/1 #64 contained minor corona discharge fog that was within
the flight acceptable requirements.

B. RESOLUTION TEST,

The dynamic resolution test of the J-24 payload system was performed
at the A/P facility on 4 June 1965. Each panoramic camera photo-
graphed high and low contrast resolution targets. The resulting
.through focus resolution data is shown in Figure 2-1 for the Master
camera and in Figure 2-2 for the Slave camera.

C. LIGHT LEAK TEST

J-24 System was tested and evaluated for light leaks on 23 and 26 June,
1965. A fog pattern on the test film indicated a light leak was present
in the immediate vicinity of the interface between SRV #1 and the
Fairing section, suggesting a forebody leak. A second fog pattern was _
present on the Master Instrument 1.5 frames from the platen and townrd
the take-up cassette snggesting a drum or horizon boot light leak. o ;'-'.' .

After examination of SRV #1 forebody it was discovered that the 11ght
-was leaking through the ablative shield. Additional black paint on the
ingide surface of the affected area eliminated the light leak.

Examination of the Master camera in the vicinity of the drum light leak
revealed a punched hole in the boot of the output horizon camera. The
boot was repaired and a second system light leak test performed.
Evaluation of the film exhibit from the second light leak test showed

no indication of light fog.
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SECTION 3

FLIGHT OPERATIONS

A, INSTRUMENTATION AND COMMAND PERFORMANCE

The telemetry instrumentation system operation was satisfactory
throughout the mission. Two temperature monitors (Fairing #4 and #5)
malfunctioned during ascent. The points showed both out of band high and
low, thus no conclusion can be made to pinpoint possible failure location.

The most probable explanation is that the sensor was damaged from ascent
heating. These points were switched in the transfer box at the first recovery
and temp data on these points were good in Mission 1024-2. Normal response
was obtained from all stored and real-time commands.

B. PANORAMIC CAMERA PERFORMANCE

et

TR TRNER
ent system dynamics were observed on telemetry during aeveral ‘:.,
Tracking Station acqmsitions. Instrument dynamic operation was. .. -
g on a

as indicated by the supply and horizon idler monitors. Instrument startup
and shutdown was normal in each case. The 99/101 clutch ratio averaged 6/6
for both instruments.

Cycle rate data obtained from engineering operations showed that the

ngineering operations observed. Payload transport was smooth .y

e
gt
.S-

i

instrument cycle rate errors averaged less than 1% from the calibrated values .

as shown in Table 3-1,
C. STELLAR/INDEX CAMERA PERFORMANCE

Mission 1024-1 and 1024-2 Stellar/Index cameras operated properly during
the entire missio tellar/Index events were observed on all of the engineer-
ing operations at Tracking Station. Metering was normal for both
units. Shutter pulses were observed on all daytime engineering passes.
Mission 1024-1 index payload was depleted during the cut and wrap sequence
while the stellar/index was slewing.
on orbit 159 engineering operation at This depletion was expected based
on the load length and number of cycles taken by the panoramic instruments.

-13-

ission 1024-2 index payload was depleted
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TABLE 3-1

CYCLE PERIOD DATA {Minutes)

Time Up FORWARD _ AFT
Orbit Ramp (Sec.} Actual CAL. %Error Actual CAL. % Error
9 10 4.170  4.222 1.22F  4.175  4.197  0.54F
16 1530 2.320 2.314 0.248 2.325  2.314  0.49S
32 1575 2.300 2.280  0.86S 2,302 2.280  0.97S
47 1653 2.274 2.255  0.86S 2.269  2.250  0.84S
63 1685 2.267 2,252 0.685  2.260  2.248  0.54S
88 269 3.661 3.654 0.18S 3.650  3.641  0.26S
95 1865 2.244 2.242 0.10S 2.240  2.240  0.01F
111 1839 2.260 2.242 0.78S  2.250  2.241 [ 0.428 '/,
127 1905 2.263 2.241 0.975  2.249 2.240 - Q.418°
143 1770 2.264 2.245 0.86S 2.249  2.242  0.298
F = Fast
S = Slow
CAL. = Calibrated

The main plate temperature averages showed a decrease of 15° through

the duration of the flight.

During Mission 1024-1, 3035 frames were taken in the Master camera
and 3055 frames in the slave camera.
2895 and 2872 frames respectively during Mission 1024-2 based on cycle
counter data.

*

Master and Slave cameras produced



D. CLOCK PERFORMANCE

Good correlation was obtained between the clock and*ystem
time. Table 3-2 contains clock/system time correlation. Two incorrect
time words were recorded during Mission 1024-1; one for frame 53,

pass D-35, the other on frame 152 pags D-40. The test history of the _
flight clock was investigated and no such anomalies were detected in either
component or system test. No anomaly of this type has occurred since
the inception of the digital clock effort. Investigation has revealed no
indication of the source of the anomaly and it remains an unknowm

phenomena.

E. PRESSURE MAKE-UP (PMU) SYSTEM PERFORMANCE

The T/M data indicated satisfactory performance by the pressure
make-up system throughout Mission 1024-1 and 1024-2

The PMU supply consumption vs. camera operate time is plotted in
Figure 3-1. The overall average consumption rate was 7. 48 PSIA per
minute of operate time.

The Phillips pressure gauge operated properly throughout the mission.
Figure 3-2 shows the conic chamber pressure vs. days on orbit. Included
in the plot is a typical pressure profile recorded from a Pirani gauge flown
on J-03, J-11, J-12 and J-13 systems.

F. TEMPERATURE ENVIRONMENT

All thermal data from th—Tracki.ng Station are presented
in Tables 3-3 and 3-4. The panoramic camera temperature sensors )
are corrected for self-heating, all other payload temperature sensors
are not corrected for self-heating.

Figures 3-3, 3-4 and 3-5 show the in-flight predicted and actual
temperatures. Predicted temperatures for the instrument scan arm
sensors, drum sensors, and lens assembly sensors are based on the
scan arm in line with the center of format.

-15-
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SENSOR

. Master
Camera

© ® N M oWM b oW

- . 10

11

12

13
AVG.

Slave
Camera

3
4
5
6
7
8
9

10
11
12
13
AVG.

,ﬁ‘

79
86
85
81
85
87

- 92
81
79
83

79
75
80
15

81

79
83

71
81
73
78

16

72
77
83
81
80
81
84

80
76
77
80

78
72
80
74
80
74
79

69
75
73
(.

24
74
80
86
84
82
84
as

92
80
8
83

79
76
82
76
83
78
84

T1
81
74
78

TABLE 3-3 -
MISSION 1024-1 TEMPERATURE SUMMARY
ORBITS ACQUIRED

32
72
76
82
81
79
80
83

. 88

76
76
80

76
71
79
74
80
74
80

71
75
75
78

40
74
18
85
82
80
83
86

89

79
75
81

78

75
Bl
75
80
78
83

70
79
72
17

47
74
75
81
80
79
79
82

86
75
74
78

76
70
79
73
79
74
80

68
75
72
75

56
T4
78

84

81
79
82
85

88
79

75

80

76

73

81
74
79
77
82

70
79
72
76

63
170
75
80

.18

78

17

79

84

74
72
71

73

69

17
71
78
73
79

68
73

71
72

12
13
78
83
79
78
81
84

86
79
73
79

74
72
80
73
78
76
82

69
71
71
75

79
70
73
79
77
76
17
78

83
73
72
76

71
67
76
72
717
72
78

68
71
70
72

N - st -



| TABLE 3-3
MISSION 1024-1 TEMPERATURE smniumr

ORBITS ACQUIRED

SENSOR
Supply Spool _9 16
1 59 60
2 _ 67T 65
Fairing/Barrel #1
("A™ {"B™)
1 42 53
2 5 -2
3 16 22
4 N NG
5 . N NG
] 82 80
Barrel No. 2
1 51 70
2 53 83
3 61 103
4 58 53.
5 56 61
Conic Adapter
1 52 58
Clock
1 63 63
2 863 63
Thrust Cone "A'" to "B'"' SRV
1 41 38
2 63 58
Stellar/Index "A' to "'B"
1 53 56
2 57 53
Recovery Batt. "B' SRV
1 72 11
Master Cassette "A" SRV
2 71 72

rorsscres NS

24

62
68

42

14

59

49
53
64
64
54

47

63
66

40
60

53
53

70

72

32

61
65

50

22

77

65
86
99
55
61
52

61
61

37
54

50
45

70

70

-21-

40

63
68

42

16

56

49
51
64
81
56

49

63
63

39
57

S50
49

70

70

47

82
65

50
-1
22
OBL
OBL
71

62
86
103
55
61

52

61
63

37
54

50
45

70

68

56

84
68

47
09
16

59

49

48 -

. 64

56

49

63
63

39

.57

50
49

70-

63

62
65

47
-5
21

65

57
76
89
55
61

47

61
61

37

53

49
49

70

67

72

63
67

44

16

53

49
48
66
64
56

47

63
83

40
54

53
49

68

67

79

61
87

50
-5
22

62

81

Te
107 .
68 .-

59

41

59

58 -

36
5t

46
41

67




Master
Camera

Ww & -2 h 0

10
11
12
13
AVG.

Slave

Camera

© 0 3 O U e W

10
11

12

13
AVG.

88
68
74
79
74
74
77
79

80
14
68
75

69
69
75
69
75
72
78

64

73

85
71

95
64
88
74
71
()
12
T4

76
69
65
70

66
62
71
66
Tt
67
73

63

66

64
67

o TABLE 3-4
MISSION 1024-2 TEMPERATURE SUMMARY

ORBITS ACQUIRED

104 111 120 127 136 143 152 159
64 .62 64 61 64 61 64 62
69 67 693 66 69 66 69 66
7% 72 74 70 74 70 13 70
71 69 70 67 68 67 68 66
70 69 69 68 69 69 68 67
74 69 73, 68 71 68 72 67
76 72 .75 70 T4 70 T4 69
76 73 15 72 .73 10 .72
71 68 170 66 70 87 71
63 62 63 62 62 61 61 81
71 68 " 70 67 69 67 69 67
65 63 63 60 63 59 81 57
65 61 62 58 62 58 61 56
72 70 171 69 70 68 70 68
65 61 65 63 63 63 64 63
70 69 68 68 68 67 68 67
69 65 69 64 67 64 67 63
74 71 74 70 13 70 14 10
62 59 62 53 61 58 60 58
69 64 67 62 66 62 85 61
60 61 860 60 60 60 60 60
67 65 66 63 65 63 65 62
-22-
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. : TABLE 3- 4 iR
MISSION 1024-2 TEMPERATURE SUMHARY
ORBITS ACQUIRED )
SENSOR
Supply Spool 88 95 104 111 120 127 136 143 152 159
1 60 56 55 54 54 53 55 53 54 53
2 64 59 59 87 58 56 58 56 57 55
Fairing/Barrel #1 ‘
1 29 43 26 26 38 32 35 29 35
2 64 59 61 61 61 64 61 66 64
3 Tl 114 T1 71 108 71 99 71 96
4 47 75 47 32 65 42 57 42 50
5 46 54 43 43 49 40 43 37 54
6 29 43 26 - - - - - -
Barrel No. 2
1 38 46 35 44 35 41 35 35 33 33
2 45 71 40 86 40 &1 40 - 51 .37 - ;‘.48
3 861 45 81 107 61 99 81 87 61 . 37
4 81 55 61 58 61 58 64 81 64 - 61
5 46 54 40 51 43 48 48 48 46 48
Conic Adapter
1 35 35 32 32 32 26 32 23 26 23
Clock
1 55 51 51 51 53 48 53 48 51 48
2 55 51 51 51 51 48 53 48 51 48
Thrust Cone "'A" to"'B" SRV
1 63 60 60 59 60 57 60 57 59 56
2 % 72 70 T0 68 67 67 64 66 85
Stellar/Index "A" to "B"
1 60 57 54 57 54 54 54 51 51 51
2 59 57 57 57 57 54 54 54 54 54
Recovery Batt. ""B" SRV '
1 84 77 74 87 85 78 76 84 18 82
Master Cassette ""A" SRV
2 , - - - - - - - - - -
-323-
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SECTION 4

MISSION 1024-1 RECOVERY SYSTEM

SRV #622 was received at A/P on 21 March 1963. The receiving
inspection weight was 149. 9 pounds.

After modifications and incorpora-
tion of outstanding Engineering orders, the SRV was delivered to Systems
Test for incorporation into the J-24 system.

The Recovery System was shipped to VAFB on 26 June 1965.
A successful air catch was made during orbit 81 on 27 September 1865.
The impact point was within predicted tolerances as follows:
Predicted Impact 26° 01'N, 155° 38' W
Actual Impact 25° 58'N, 155° 44' W

All recovery event times were within the required tolerances.
shows the time sequence of recovery events.

Table 4-1
The condition of the recovered capsule was satisfactory. A complete
post flight recovery sequence was conducted on the recovered capsule and
all parameters were within specification.

. o

~ e et

..




’ MISSION 1024-1 RE-ENTRY SEQUENCE OF EVENTS

Event

Transfer

Electrical Disconnect

*Separation
**Spin
Retro
Despin
T/C Separation
"G" Switch Open
Parachute Cover Off
Drogue Chute Deployed
Main Chute Deployed

Main Chute Disreefed

* From Transfer

Delta Time (Seconds)

A ctual

1.00

2.00
3.43
7.50
10. 31
1.82

482. 43
34.35
0.64
.56

4.64

** From Electrical Disconnect

Spin Rate: 86.6 RPM
Despin Rate: 10.6 RPM
Retro Velocities: 1048 Ft/Sec.

TABLE 4-1

-28-

Nominal

+ 0. 430

+0,.900 - 0. 400

+2.0+ 0,250
+3.4+0.30

+7.55+0.45

+10.75 + 0.54 e R
+ 1.5+ 0.15 B
483.1 to 486. 9 ST
+34.0 + 1.5

+0.63 +0.08

+0.52+0.13

~+0.49
4.46 _ 0. 29



SECTION 5 - o L

MISSION 1024-2 RECOVERY SYSTEM

The capsule was shipped to VAFB on 25 June 1965.

A successful air catch was made during orbit 161 on 2 October 1965.
The impact point was within predicted tolerances as follows:

Predicted Impact 24 43'N, 1(:‘o5o 40' W
Actual Impact . 24° 52'N, 165° 42' W

All event times were within the required tolerances except thrust cone
separation. This event was initiated on time but the separation switches
opened 0. 33 seconds later. Table 5-1 shows the time sequence of recovery
events,

The condition of the recovered capsule was satisfactory. A complete
poet flight recovery sequence was conductgd on the recovered capsule and : _g;
all parameters were within apeciﬁcation N

: -"3



MISSION 1024-2 RE-ENTRY SEQUENCE OF EVENTS

Event

Transfer

Electrical Disconnect

#* Separation

&% Spin
Retro
Despin
T /C Separation
"G" Switch Open
Parachute Cover Off
Drogue Chute Deployed
Main Chute Deployed

Main Chute Disreefed

®& From Transfer

** From Electrical Disconnect

Spin Rate: N/A
Despin Rate: N/A

Retro Velocity: 1120 Ft/Sec.

Delta Time (Seconds)

Actual Nominal
+0, 430
0.97 +0.900 _ * oo
2.01 +2.0  +0.0250
3.53 +3.4 +0.30
7.52 +7.55 +0.45
10.72 +10.75 + 0.54
1.83 + 1.5 +0.15
481, 27 483.1 to 486.9
33.35 +34.0 + 1.5
0.64 +0.63 +0.08
0.52 +0.52 +0.13
+ 0,49
4. 79 4.46 - 0. 29

TABLE 5-1




SECTION 6

MASTER PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Cvmg'onent

Main Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon Camera Lens
Take-up Horizon Camera
Take-up Horizon Camera Lens

4+

Supply Cassette
B. CAMERA DATA AND FLIGHT SETTINGS
Main Camera:

Lens

Slit Width
Filter Type
Film Type

Supply (Port) Horizon Camera:

Lens

Aperture Setting
Exposure Time
Filter Type

Serial Number

172
1602435
176G10
812276
179G9
812288
SC-34

24" £/3.5
0. 225"
Wratten 25

Eastman Type 4404 .

55 mm £/6.8
1/6.8

1/100 second
Wratten 25

v aptl

A v



| Take-up (Starboard) Horizon Camera:

Lens 55 mm £/6. 8
Aperture Setting 1/8.0
Exposure Time 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The quality of the photography produced by the Master camera was rated
equal to the best photography acquired during 1965. The presence of good
terrain detail throughout Mission 1024-1 and 1024-2 is attributed to a com-
bination of favorable conditions that include a relatively clear atmosphere
and less severe thermals near the surface of the earth at this time of year.

The electro-mechanical operation of the camera system was good during -
both missions. R
P’

n .',i‘g;

" Light leaks affected the first, ﬁfth and next to last frames of most Tore

operations. The density of the fog patterns correlates with the duration of
camera off times. Analysis of the fog patterns relative to their position in

the camera system is under investigation. Preliminary findings indicate

that at least one minor light leak occurred in the vicinity of the Master camera

compartment.

Auxiliary data recording such as the 200 pps track, blanked pulse, S/I
slur pulse, instrument serial number, and start of pass mark were con-
sistently good throughout Mission 1024-1 and 1024-2. Horizon fiducials were

consistently good.

There was a total of 5, 965 frames of Master camera photography processed
from Mission 1024-1 and 1024-2. The binary time word was acceptable 5880
times. The remaining 85 time words were unacceptable because of either weak
or no index lamp recording (80 occurrences) or the absence of the time word
(5 occurrences) all on the last frame of camera operation. The weak index lamp
recording on the last frame of most Master camera operations was caused when
camera power wasg removed nearly coincident with the request for the index
lamp printing pulse. In future missions, adjustment of the camera cam to
request the index lamp printing pulse earlier in the cycle is expected to correct
this problem.




Dendritic static and corona discharge marking were absent from Mission
1024-1 photography. Minor traces of dendritic static were present on the

last 14 frames of Mission 1024-2. No corona discharge marking was presem

in Migsion 1024-2 photography.

Systematic rail scratches and minor scan head roller scratches were
present throughout both missions as on previous missions.

N
-

vt

L
"

1
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SECTION 7

SLAVE PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Bl

Com ent

Main Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon Camera Lens
Take-up Horizon Camera
Take-up Horizon Camera Lens
Supply Cassette

CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens

Slit Width
Filter Type
Film Type

Supply {Starboard) Horizon Camera:

Dens

Aperture Setting
Exposure Time
Filter Type

T g1asss T LT

Serial Number

173
1522435
185G8 e
814018
184G7

SC-34

24" £/3.5 _

0.150 B
Wratten 21 -
Eastman Type 4404

55 mm {/6.8
£/8.0

1/100 second
Wratten 25



Take-up (Port) Horizon Camera:

Lens 55 mm £/6.8
Aperture Setting f/e.8
Exposure Time 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The photographic quality and information content of the imagery produced
by the Slave camera during both missions was rated slightly better on the
average than the Master camera. However, frames of Master camera photo-
graphy were found that contained terrain imagery that was rated higher in
certain ground detail characteristics compared to identical Slave camera
terrain imagery.

: . B COeY i

Small areas of light fog degraded parts of three to four frames of each : -5 =
operation. Fog density correlated with duration of camera non-operate S T
perijod. Light fog marks located on the second, third, and fourth frames o
from the end of camera operation are attributed to the light leak in the
Master camera compartment described in Section 6. A 1 x 3 inch fog mark
located on the 7th frame from the end of pass mark is attributed to a minor
light leak in the vicinity of the SRV #1/Fairing interface. This light leak is
under investigation.

The 200 PPS timing track, blanked pulse, instrument serial number,
and horizon fiducials were excellent throughout the flight.

There was a total of 5, 964 frames of Slave camera photography processed
_from Mission 1024-1 and 1024-2. Of this photography, only frames number
30 thru 65 of Pass D-56 were affected by minor dendritic static along the
200 PPS timing track film edge. Corona discharge marks were absent from
all Slave camera photography.

Systematic rail scratches were present throughout both missions as on
previous missions.




SECTION 8

PANORAMIC CAMERA EXPOSURE

Exposures generated by the Master camera were made using a 0. 225
inch wide slit and Wratten 25 filter while the Slave camera employed a
0. 150 inch slit and Wratten 21 filter. Thése conditions place the nominal
exposure in the immediate vicinity of the full level processing curve as
published by—for 3404 emulsion.

The illumination conditions during the mission were relatively constant.
The frequency distributions of the solar elevations and solar azimuths en-
countered during the photographic operations are shown in Figures 8-1 to
8-4.

The nominal exposure times are shown as a function of latitude for

passes D-8, D-56, D-121, and D-161 in Figures 8-5 to 8-12, The pre- 5. & N

dicted level of processing for the original negative is based on the in-flight <
performance estimate and is tabulated below with the processing Ievels ; ;,;__,, :
reported b Lol e el
Migssion Camera Primary  Intermediate Full .
1024-1 FWD Predicted 0 0 100

Reported 0 28 | 72

Computed ' 0 72 ) 28
1024-1 AFT Predicted 0 0 100

Reported 0 28 72

Computed 0 82 18
1024-2 FWD Predicted 0 0 100

Reported 12 19 89

Computed 0 25 75
1024-2 AFT Predicted 0 0 100

Reported 1 22 717

Computed 0 66 34

The variation between the predicted and reported processing levels shows
better agreement than many previous missions. Further analysis and cal- :
culations are in process to attempt to ascertain the optimum exposure proceuing '
conditions. .
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Yardleigh vs Treaton Processing - Y e ST

Frame by Frame processing was tried for the {irst time using the
Yardleigh Processor for developing the Master camera film recovered in
Mission 1024-2. A detailed comparison, made by the PET team, of
terrain photography produced by the Yardleigh and the Trenton processors
revealed comparable photographic quality. No significant difference could -
be found in the photographic quality of terrain detall produced by the Yard-
leigh and the Trenton produced product. The photographic quality of
Yardleigh and Trenton prc?cessing were both rated good.

The processing level changed 355 times using the Yardleigh processor
and 30 times using the Trenton processor. The frequent changes in Yardleigh
process level caused a noticeable change in the density difference between
. the binary dot imagery in the time word and the base plus fog level that
caused severe time word read-out problems. The Eastman Kodak representa-.
tive suggested that a special print could be made to provide time word imagery
that was more compatible with the existing read-out equipment. It was observed
that the range of terrain D min values produced by the Yardleigh process was
significantly reduced (. 28 to. 88 for the Yardleigh vs .4 to 1.6 for the Trenton) ..r.. .. -
and the D min values averaged approximately 0. 3 density lower in the Ytrdh!gﬁ ::..
compared to the Trenton processed material. It was concluded that Yardleigh.
vs Trenton processing should be made available on future flighta in order that .
more comparative data might be made available for analysia. )

.’.! RES)

Mission 1024 Micro-D Trace of Stepwedge - Analysis

During Pass 142D of Mission 1024-2, an engineering operation was
performed over Phillipsburgh, Kansas, where a mobile eight-step grey scale *
step wedge had been positioned. Each step in the atep wedge measured
20 x 40 feet. A micro-densitometer trace was made for the step wedge image
in both an original negative and a duplicate positive for each the Master and
the Slave instruments. Site manning personnel obtained periodic photometer
measurements of illumination and the respective brightness levels of each
of the eight panels during the period in which the engineering operation was
acheduled. '

By relating the distribution of measured panel brightness values to the
resulting density profiles, it was poesible to relate the system performance
directly to the film/processing characteristic sensitometric curve. In order
to achieve this relation it was necessary to include a haze, or non-image
forming light, contribution to the measured luminances to bring them to the
level apparent to the camera as recorded on the negative. This analysis .
indicated an apparent haze contribution on the order of 250 foot lambcrtl . e
at this particular location and time. T

-49- S Sk RRRERRS
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Figures 8-13 and 8-14 show the eight step grey scale denaity profile for
the original negative and one duplicute positive for the Master and Slave ‘
cameras, respectively. There is a distinctive variation in the shapes of the
ON and DP curves, the flatness of the DP in the lower density ranges
indicate that the duplicate positive miiterial was exposed well into the toe
of the H & D curve for the processing used. Relating these profiles to the
respective sentitometric curves shown in Figure 8-1j for the Master camera
graphically illustrates that the DI’ cxposure falls into the toe of its charac-
teristic curve, whereas the ON density distribution is very effectively located
over the straight-line portion, indicating optimum exposure of the original
negative in-flight followed by the correct selection of processing level.

Figure 8-15 shows the tone reproduction cycie for the eight step grey
scale photographed by the forward looking camera during pass D-142 and a
duplicate positive print generated at NPIC. Table 8-1 shows the brightness
measurements made on the ground of the eight step grey scale at the time
pass D-142 film was exposed.
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Y PROFILE

1024-2
AFT
142D
12

3403 type Negative Full Process
1 Negative

FIGURE 8-14
MISSION 1024-2 8 STEP GREY SCALE DENSIT
Camera:
Pass
Frame:
8430 type Positive

Mission:
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- " 3 STEP GREY SCALE TONE REPRODUCTIJN CYCLE e -
o FWD CAMERA MISSION 1024-2 ' T

3404 Type Negative Film Full Processing
8430 Type Positive Film Standard Process
.Pass 142D

- Frame 7 :
Phillipsburg, Kansas 1 October 1965
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DIFFUSE DENSITY MEASUREMENTS

SECTION 9

The diffuse density measurements made by AFSPPF were computer
sorted at A/P to permit analysis of the density ranges encountered at the
three processing levels. A study of sorting techniques showed that no
he d

absolute method was available to separa
of the Procesasing History published by

and processing transition phases are not accounted for.
selected uses the base plus fog density values where measurements up to
0. 09 density are considered as having received Primary processing, 0.10
to 0. 17 as Intermediate and above 0. 17 density as Full, The percentage of
original negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported processing per-

centages.

Mission Camera
1024-1 FWD
1024-1 AFT
1024-2 FWD
1024-2 AFT

Predicted
Reported
Computed

Predicted
Reported
Computed

Predicted
Reported
Computed

Predicted
Reported
Computed

values as the accuracy
appears rather low
The sorting technique

Ful

12

0

Primarx Intermediate

28
72
0

28
82

0
18
25

0
22
66

100

100
77
34

The tabulations of density frequency distributions for Missions 1024-1
and 1024-2 are shown in Tables 9-1 through 9-4. The graphical presentation
of the density distribution are computer plotted in Figures 9-1 through 9-386.
Analysis of these plots and the associated mean and median density values
show that no significant variation in density was present in Mission 1024- 1

and 1024-2,

SRR XL b



Table 9-5 shows the distribution of the minimum terrain density measure- .
ments that are within and outside of the desired control range of 0. 40 to 0, 90
density. The percentage of values below 0. 40 is noticeable but essentially
all of these values are above 0. 30 density., The percentage of under processed
film is significant and causge for concern. )

An extensive study is in process to ascertain the inter-relationship of
the conditions of illumination, resulting densities and exposure- processing
parameters. .
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