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FOREWORD

This report details the performan f the payloa'd system during
the operational phase of the Progra light Test Vehicle 1607.

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 per{ormance evaluation
. - report for Missions 1015-1 and 1015-2 which was launched on
: -‘,19 December 1964. :
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INTRODUCTION

This report presents the final performance evaluation of Missions
1015-1 and 1015-2 of the Corona Program. The purpose of this report
is to define the performance characteristics of the J-13 payload system
and to identify the source of in-flight anomalies.

The performance evaluation was jointly conducted by representatives
of Lockheed Missiles and Space Company (LMSC) and I[TEK 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 govern-
ment 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 Processin
. Summary and MTF/AIM resolution reports published by—
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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 si2lected for the mission.




SECTION 1

SYSTEM PERFORMANCE
A. MISSION OBJECTIVES

The payload section of Mission 1015, placed into orbit by Flight Test
Vehicle #1607 and LV-2A booster #424, 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 presents an inboard profile of the J-17
payload system. This Corona "J" system is designed to acquire search
and reconnaissance photography of selected areas of the earth from orbital
altitudes. The flight was programmed for the following mission capability:

Mission "A" duration: 3/4/5 days
Mission ""B" duration: 6/5/4/3 days
Deactivate - Reactivate: 72 Revs. active
) 110 Revs Inactive (Max.)
S A : 72 Revs. Reactivated

. c. R X .
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' B. MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB)
at 2110:17 Z (1310:17 PST) on 19 December 1964. Ascent and injection were
normal and the achieved orbit was within nominal tolerances except for a low
perigee altitude. Tracking and command support was effected by the Air
Force Satellite Contro il onsistj ing a om gtations

under central control of the Satellite 1est Center at Sunnyvale,
- Mission 1015-1 consisted of five days operation and was com-
pleted by air recovery on 24 December 1964. A deactivate - reactivate
operation was successfully used over a period of 48 orbits. The 3 day "B"
operation was air recovered on 30 December 1964. The ''B" SRV was
recovered 1 day early due to the questionable state of the pyro battery.

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

Orbit 1
Parameter Predicled Actuais
Period {Min.) 90.675 90, 556
?erigee (N.M.) 100.02 96.72
Apogee (N.M.) 235.38 230.96
Inclination (Deg.) ‘ 75.003 74.971
Perigee Latitude {(Deg.N.) 22.358 21.543

" Eccentricity T 0.018782 0.018614

SRV #1 contained 98% of the normal amount of payload. SRV #2 was
filled with payload to approximaiely 88% of full capacity.

C. PANORAMIC CAMERAS

The Master and Slave panoramic cameras operated throughout both
lmssions and pcroduced excellent photographic coverage. The cloud cover

"~ observed in the photography averaged 42% for the entire flight. The

instruments were operating as much as 4% slower than nominal at perigee.
D. STELLAR-INDEX CAMERAS

The Stellar-Index cameras operated satisfactorily on both missions.
The stellar camera exhibited 50% baffle flare fog, however adequate star
imagery was obtained. The photographic quality of the index camera film
was excellent on both missions.

E. OTHER SUBSYSTEMS

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



. . SECTION 2

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 susceptability to corona discharge. Such discharge
fogs the film thus degrading the operational photography.

2. Test Summary

The Environmental Test on the J-17 payload system was conducted
at the TASC Chamber in Sunnyvale during October 25 through 29, 1964.
The test consisted of 2 days "'A" operations; 1 day soak; and 1 day
. _'"B".:Opeﬂtim-» S )

T apa. ‘Jf— LT .
The J-17 system subjected to this test consisted of panoramic
instruments 138 and 139 and Stellar/Index cameras D61/61/61 and
D58/58/58.

Panoramic instrument operation was satisfactory. Cycle period pre-
dictability was + 2% and repeatability was + 1%. The difference in
cycle rates between the two instruments was within 1%.

Both "A'" and "B'" recovery sequences were satisfactory. Normal
S/I slewing operations were obtained at "arm'. Both instruments
stowed properly during the ""A" recovery cut and wrap operation.

_ A deactivate command was given between the '"A' and "'B'" missions.
- . The instruments operated for 5 cycles and stowed normally.

The corona marking level of the J-17 system met the corona criteria

established for the J Program. J-17 is considered to have acceptable
corona and is recommended for flight without further testing.

5



Clock performance was satisfactory. The IRIG was not available,
but clock readings correlated within 1 second of the system time
at which the clock was interrogated.

Following completion of the environmental test, the slave instrument
139 was transferred to the J-16 system. Instrument 141 from M-27

system replaced it.

3. Panoramic Instruments Dynamic Performance

Both instruments operated satisfactorily throughout the test as
indicated by the center-of-format and lens rotation monitors. The
monitors on the supply and take-up idlers indicated smooth film
transport. Instrument start and shutdown was normal for each
operation. Cycle rate data from each operation is summarized in
Table 2-1.

The 99/101 percent clutch ratios were 5/5 and 6/6 for both instruments.

"ﬂﬁ““"“ ~+7 4. ~Panoramic Instrument Corona Performance

J-17 system was altitude tested for 4 days at pressures ranging

between 0.3 to approximately 60 microns. Panoramic film was

pre-dried 7 days in the Teal Chamber at 0.1 microns permitting
pressures of 1 micron to be attained in the TASC Chamber at the
end of the second day, at the start of instrument operation.

Film samples removed from instruments 138 and 139 exhibited up

to 3 cycles of start-up corona to a density of 1. 25 for internal
camera pressures below 1.1 microns. Start-up corona marking

was first observed after the 2-day non-operate soak period. Camera
pressures prior to the 2-day soak ranged from 2.5 to 5. 5 microns,
but no corona marking was observed in this pressure range. Internal
pressures above 5.5 microns did not induce corona.

Camera operations that employed the PMU system were all corona
free.

B
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5. Stellar/Index Performance

S/1 payload metering occurred normally at every Tth cyvcle of

main instrument operation. Other S/I events as shutter and platen
operation also occurred in the proper sequence. Meter ratios were
7/3 and 8/2 for S/I #1 and 7/2 and 8/4 for S/I #2.

6. Instrument Summary

Cycle counter readings for both instruments agreed exactly with

the actual number of cycles metered during both 'A" and "'B" modes
of operation. Reasonable correlation of the footage pots and cycle
counters was obtained, considering the relative inaccuracy ol the
Sanborn calibrations and errors introduced in reading the Sanborn
record. Footage pot and cycle counter readings from each operation
are summarized in Table 2-2. :

T/S 11 on Instrument #1 scan arm was indicating an abnormally iow
temperature throughout the test. A defective 2K resistor was the
cause of the erroneous output.

Rt

T

el

Temperature Summary

Table 2-3 lists the average instrument temperature recorded during
various times of "A'" and ""B" operations. Table 2-4 contains the
self- heating corrections used for BN 2400 Type T/S. The "TIME"
column represents the length of time in minutes that Othe TLM is on
while the other columns represent the correction of F applied to
the recorded temperature values.

B. RESOLUTION TEST

The dynamic resolution test of the J-17 payload system was performed
at the A/P facility on 10 November 1964. 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.

Shhaes
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0
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C. LIGHT LEAK TEST

1

The examination of the film threaded in the J-17 system during the
light leak test determined that no film fogging was present. The light
tight integrity of the system was considered acceptable for flight.

D. FLIGHT LOADING CERTIFICATION
: The flight readiness test and final film loading operations were com-

‘W’* pleted without incidence at VAFB. Film exhibits showed J-17 system to
be acceptable for flight. All data recording was acceptable.
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SECTION 3

FLIGHT OPERATIONS

A, SYSTEMS PERFORMANCE SUMMARY

The J-17 system performance was generally acceptable throughout the
flight, which consisted of 8 days "'A"' operation; 3 days deactive; and 3 days
"B" operations. The deactivate - reactivate capability was successf{ully
used during 48 orbits following the 'A" mission recovery.

Some difficulty was experienced in matching the V/h ramp to the orbit
due to a low orbit perigee, and the instruments running up to 5% slower
than nominal.

Other than the large cycle rate predicability error experienced the
panoramic instrument operation was satisfactory.

- . Both Stellar/Index cameras operated satisfactorily as indicated by the
shutter pulse and payload metering monitors on TLM.

o The average instrument temperature environment decreased from 65 to
41 F during the eleven days (174 orbits) of both missions.

The clock performed satisfactorily. Good clock system time correlation
was obtained throughout the flight.

The Pressure ‘Make-up System {PMU) also performed satisfactorily
throughout the flight.

Both "A'" and "B" SRV units were recovered successfully. The "A"
capsule was approximately 98% full and the "'B' capsule was approximately
88% full at recovery. The impact points were down range approximately 50
miles for the ""A" and 30 miles for the "'B" from the predicted points.

B. INSTRUMENTATION AND COMMAND PERFORMANCE

The telemetry and command system performed satisfactorily throughout
the flight. The events occuring during ascent are summarized as follows:

16
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ASCENT SUMMARY

Event Function Remarxs
Lift off Normal
In-flight reset Redundant door ejection, All doors off O.K.
instrument standby
power
Ascent/Orbit TLM Channel : Channels switched O. K.
Switchover Switching
Energize Power to SRV continuity Continuity O.K.
continuity loop Monitor

The cycle counters functioned properly. The payload consumption, as
correlated with the counters agreed closely with the payioad weight {igures

»-:- obtained after recovery of both buckets. The film footage pot data was
PR "reading low throughout the nxghtqby approximately 100 cycles.

The deactwatel reactivate capability was used during the "B" mission and
performed as expected.

The Agena vehicle was deactivated during Rev. 89, 12-25-64 and remained
in this mode for 48 orbits. The vehicle was then successfully reactivated
during Rev. 137, 12-28-64. All deactivate and reactivate functions performed
normally. During the deactivate sequence the instruments operated for 5 cycles
with the lens assembly stowing properly at shutdown.

C. THERMAL ENVIRONMENT
The temperatures monitored on TLM during tae flight are listed on
Table 3-1. Predicated and actual flight temperatures are compared in

Figures 3-1 to 3-3.

Average instrument temperatures decreased approximately 24°F from
orbit 9 to 174 due to normal orbit plane precession.

17
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Master
Camera 0
3 70
4 73
5 70
6 6
T 68
8 73
9 §8
10 c9
11 = 95
12 7T
13 63
AVG
Slave
Camera
fie. s 3, 66
LT
5 . 68
6 66
7 €5
8 69
9 -
i0 A8
11 * g2
12 Tl
13 75
AVG -
Supply
Spool
1 75
—_ 2 Tl
7

58
61

Note:

16 25

55
53
58
53
L7
58
53
61
58
56

55
55

51

€1
67

61
61
70
56
5T
60

52
56

All data corrected for self-heating, except injection.

48 &9
57 59
59 6C
66 65
61 62

60 61

5T 59
59 60
69

53 56
55 59

.59 62
56 60

55«55

53 51
57T 52
5k 56
L8 &1
57 55
50 56
56 62
57 59
55 56

53 54
54 55

53
33
kg
48
52
L8
L
54
Lo
51
52
50

50
50

50 49
53 49

* Not included in average
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50
52

2
L2
52
53

55
53
L9
52
60
59
52
51

L8
48

L8
L8

32

35
36

39

Lo
3k
32
Lo
35

33
32

37
37
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37
29

39
38

35
37

39
Lo

26
35
ko
35
34

37

38
35



SENSOR

Fairing ( "A")
Barrel #1 ("3")
C 9 16 25
1 k1 19 51
2 8§ -5 11
3 6 2 6
L 219 ST L4 57
5 232 T1 58 T4
6 228 T2 59 78
Barrel
1 1t1 58 64 61
2 13 59 Ti1 65
3 175 30 30 36
L8 7T 1 1
S 178 97 15 1%
Conic
Adapter
J,_;f. .:‘"-‘-»J—-'!‘ﬁ'? 156‘ 62 56 66
1 97 65 61 61
2 93 63 56 58
Thrust Cone "A"
Tc "B" SRV
1 &L Ly 39 41
2 109 S9 52 Sk
Stellar/Index
"A" to '13_1
1 88 T3 63 66
2 75 62 59 56
=~ Recovery Battery
"E" SRV
1 7 76 T4 66
Master (Cassette
”A" @1
2 95 69 63 55

TA

Note:

E

-
-1
e

J-17 TEMPERATRE SUMMARY

L

22
=3
-6

52
29

61
T1

15
23
58

56~

38
48

59

T0

OREITS ACQUIRED

L1

L8

11

9
5T
68

T2

52

59
36
11

9
4

59

63
61

51
50

66
59

69

'

=

55
65
33
-3
il

L6

56
52

37
Lo

60
52

{
19-
-8

56
L2

8

2
50
61
62

L5
9
30
1
i5

53
61

56

39
46

63

X1
16
-11
2
L1
Lo
43

L9
55
30
-3
12

L3

5L
52

33
N

67

12

4
-

11

9
5C
58
59

L5
46
30
11

-
-

k9

61
56

k5

57
o2

65

33
Lo
L7

39

L2
3C
11

12

61 60 60 59 60 61 59 -

8 1Lz

10

41
39

Ly

20
23
23
1k

a
e

23

50
L6

10

L5
39

’ [
[5.58

N B*Lad b
@O O

20

50
L8

Only thrust come data corrected for self-heating
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| TPORSEGRES

D: CLOCK PERFORMANCE
Satisfactory clock correlation was obtained for both active periods.

Table 3-2 contains clock/system time correlation data for the {light
before and after the deactive period, respectively. 'Ehe smoothed system
time values are computed from the equationy = A_, x + A, x+ A, where
y = smoothed system time and x = clock time. The data from both portions
of the flight were best fitted to this second order equation. The coefficients

AO' Al and A2 are included on Table 3-2.

E. S’I_‘ELLAR/INDEX CAMERA PERFORMANCE

Normal payload metering was observed on TLM ior both the "A' and "B"
S/I cameras during all of the operations listed in Table 1. Metering ratios
were 7/3, 8/3 for the "A'" S/l and 7/4, 8/2 for the "B' S/I.

operations over racking station. These occurred during orbits 16,

The shuttermas_ob_served at the proper sequence for ali day-time
31, 47, 63, 79, 174,

F. PANORAMIC CAMERA PERFORMANCE

Instrument operations were observed on the crbits listed in Table 3-3.
TLM monitors for center-of-format, lens rotation and payload movement
indicated smooth instrument dynamics and film movement during each of
the operations observed.

Table 3-3 contains cjcle period data of the operations observed on TLM.
The instruments ran consistently slower than predicted throughout the flight.
Ramp settings were changed several times during the flight to compensate
for the discrepancies in cycle rate predicability errors which ran as high
as 5%. The difference in operating rates between the instruments was
within + 1%.

Cycle rate predicability established from environmental test data was
* 2%, obtained when the J-17 system cousisted of instruments 138 and 136.
The slave instrument 139 was then replaced with instrument 141 which was
part of the M-27 system. The separate Mag. Amp. calibrations from 138 and
141 were combined to obtain the cycle rate data used for matching the system

~ with the tlight orbit. These two instruments were not recalibrated as a

system which probably accounts, in part, for the differences in cycle rate

23
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CLUCK/ZSYSTEM TIML SORRELATION
PAYLOAD J=17 MISSIONS 1215-1 TIME SORRELATION -

OMNDER FIT &

SYS TIME 1/P CL TIMC 1/°p COMP SYS TN DELTA ST AZV $TA
37365.257 102153.1049) 3734%9.25385 =0.00%86 g 1
76952.907 141760.76030 76952.30973  =2.52183 1ls :
37526.984 188736.7449) 37526.5318) 5433311 25 1
72i01.597 223300.646530 72101.594:2 3.05388 X i
38229.084 275836.966%0 35229.3818) 0.02323 &% l
72574.358 310182.2%039 712574.35703 3.50i3) 67 1
33457.124 357465.02790 336457.12610 - 9.20039 56 1
73025.176 397033,095%90 73025.18903: =2.33333 83 Y
336B2.972 443R90.BY490 336482.97110 0.05018) 712 1
73391.545 483799.481730 73391.55209  =3.59438 79 i

AO*-O.b‘o_BD?BlSZbD 05 Ale 0,9999997&46465690 GO

SI5MAE0.00310 NO. PIINTS= 13

RATIQ OF CLOCK TIME TU SYS TimE= 0.1000003253530
DRDER FIT 2

SYS TIME /P CL TIME /P CO%P SYS TH SELTA ST REV STA
37365,257 102153.10492 37345.2536) =3.30156% 9 1
76952.997 141760.76090 76952.33825  «3.0302% 16 Y
37926.6n% 1807364.76490 37526.85267 2.0323: 25 1
72101.537 223309,4655) 72101.59562) 2.90191 3! 1
38229.284 275836.966932 38229.086635 2.50036 41 L
725764.358 310182.25090 72574.3599% =3.0009% &7 1
33657.124 357465.02990 336457,12520 =D.00122 56 i
73025.17s 397033.0959% 73025.13382  =3.53333 43 1
33482.972 ©43890.89899 33482.96960 5.03333 72 1
73391.545 83799,48790 73391,.54583 0.00010 79 1

A0*=0.66480782907D 05 Al= 0.9999993698380 GO
— A25=0,19487179522320-12
SIGHA«D.00192 NO. POINTS= 10
TABLE 3-2
24
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CLOCK/SYSTEM TIME CORRELATION

AC= J.2135330055D 05

SIGMA=(0.,00196 NO. PIINTS» 5

TABLE 3-2

25

Ails 0,9999956704160 0O
A2= 0.10040697893380~12

PAYLOAD J=17 MISSIONS 1215-2 TIME CORRELATISN
ORDER FIT 1
SYS TIME 1/P CL TIiME (/P LoV SYS TM DELTA ST REV ST
69301.062 47947.79690 69301.08352 =2.00058 142
35653.016 106499.7443) 356453.913060 3.03331 152
69484506 134531.25190 59464451332  =2.57339 158
30219.562 181666.318%0 30219.56310  =0.50013 167
69659.462 221106.22999 69659.66220 0.0207% 174
: AD= 0.21353299050 05 Ai= 0.999999697525) 00
: $iGHA«D.00198 ND. POINTS= 5
RATIO OF CLGCK TIME To SYS TIME= 0.1903503302643) 31
UHOER FIT 2
_/*T SYS TIME I/P  CL TINE 1/P  COMP SYS TM  DELTA ST REV ST
i 59301.082 47947.79830 69301.08390 =0.00697 142
35453.016 100499.74490 35453.01340 5.02355 152
* . 69484.506 134531.25193 69464.51309  =3.03322 158
) 30219.582 181666.31890 30219.5529) 0.23332 167
: 69659.652 221106.22932 69659.45250 5.00062 174

e e g
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T

J=17/1607  ELIGHT CYCLE RATZ DAfA  INST. 138/14l 35490
INST 133 INST 143 132/141
REV/MOD RANP TeUeRes ACT. WOM. DiVe. ACT. ~NGHe DEV. CiFF.
L A° 7T S 1421  2.562 2.553 =0.37  2.578 24520 =2.29 0.62 -
9 A T 5 182  4.T9 4769 —0.56  4.832 4.743 =1.69 0.75
© 16" A T S 1683  2.360 2.310 =1.52 2.380 2.292 =3.86  0.85
31 AT 4 1806 24260 2.213 =2.12  2.275 241386 =3.97 GC.66° -
47T AT T 4 1046 2,268 2.212 -2.53  2.272 2.185 =3.93  0.i8 o
56 A 6 4 298  4.624 4.567 =1.25 4,648 4.535 -2.50 (.52
63 A 6 4 ° 103&  2.250 2.206 =2402 ' 2.260 2.180 =3.67  C.4é
T2 A 6 4 338 4.705 4,503 =4.49  4.710 4.469 -5.39 0.1l
79 A 6 & 1792 2,246 2.207 =1.78  2.251 2.181 -3.22 .22
-fifhg;“al§;s"437?346*' 40566 42489 =1.70 ' 4.570 4.455 =2.58 0.09 - v
'_iaz B- & 5 1909 2.240 2.197 =1.95  2.240 2.173 -3.06 =-0.
152 8 4 5 491  3.840 3.736 =2.79 ' 3.835 3.691 —3.91 <=C.13
i67T B 4 5 533 3,768 3.670 -2.67  3.768 3.625 =3.95 =-0. U
174 5 4 5 2132  2.250 2.201 -2.22 _;.245 2.177 =3.14 =0.22

DEV. AND CIFF. ARE IN PERCENT ’
THE (=) SIGN INDICATES THAT THE INST IS SLOWER THAN .
PREDICTED OR THAT INST 1 IS SLOWER THAN INST 27 7 7"~ T T

—— e mee - - .. L me el e s mmen e T s mes ae mEa cw P emwm E o . emen  MiaE S ke o m o mrewr s . . E .

. TABLE 3-3

. s . B .. e . - - -

- —— e iy 3. ol . & e, sty e et . w2 d &
———— — —— X
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predictability between the environmental test and flight operations.
Payload consumption for the flight was as foliows:

"A" MISSION

Master Slave
Cycles 2949 2908
Feet 7800 7692

"B' MISSION

Cycles , 2660 2650
Feet 7036 7009

G. PRESSURE MAKE-UP SYSTEM PERFORMANCE

_ The PMU system operated satisfactorily throughout both missions of
the flight. - ‘

The supply pressure history for the PMU system is shown on Figure
3-4, where the supply pressure decay is plotted as a function of to.al
instrument operate time. The pressure values plotied were obtained from

acquisitions.

The irregular slope of the curve indicates that gas is passing through
the PMU system when the instruments are inoperative.

H. FMC MATCH
Early in the flight it was discovered that the instruments were cycling
approximately 3% slow when the V/h ramp was not on the limiter. It was

also determined that the limiter was imposing a maximum cycle rate 2%
lower than nominally calibrated.

The error imposed by the limiter could not be compensated, but it was
determined that the 3% slow cycle rate error could be compensated for by

27
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stepping to a reference level one higher than nominal calibration data indicated.
This was done by switching to R-6, /-4 when nominal caiibration data
indicated ramp R-7, A-4 was necessary to match the orbit.

Due to perigee being below nominal, the greatest part of the photography
was taken in the area in which the limiter was active. This area yie.ded

indicated V/h errors up to 4% at perigee due to the limiter while areas not
in the limiter experienced approximately 1% to 2% mismatch.

e R I )
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SECTION 4

MISSION 10153-1 RECOVERY SYSTEM

SRV #662 was received at A/P on 17 February 14564. The recciving
weight was I50. 04 pounds. After modifications and incorporation of out-
standing Engineering Orders, the SRV was delivered to Systems Test for
incorporation into the J-17 system.

The recovery system was shipped to VAFB on 16 November 1564.

A successful air catch was made-during orbit 81 on 24 December 1964.
The impact point was approximately 50 miies down range from the predicted
point. Table 4-1 lists the available telemetry data on the sequence of

recovery events.

The condition of the recovered capsule was satisfactory with damage
limited to normal paint blistering.

30
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MISSION 1015-1
RECOVERY SEQUENCE OF EVENTS

Event , Delta Time (Seconds)
Actual Nominal

Events AT

Transfer - - -
. . : o+ 0.430
Electrical Disconnect 1.14 - 0.900 _ 0. 400
* Separation 2.00 2.0 +0.250
** Spin | 3.40 3.4 +0.30
Retro 7.60 7.55 +0.45
Despin 10. 75 10.75 + 0.54
T /C Separation 1. 47 1.5 +0.15
_ Parachute Cover Off . 34.20 34.0 +1.5
T ' | + .08
Drogue Chute Deployed 0.65 0.63 06
. + .48
Main Chute Bag Separate 10.28 10.14 40
Main Chute Deployed ) 0.50 0.52 t g ig
. . + .49
Main Chute Disreefed 4.60 4.46 _ 29

* From Transfer
**¥ From Electrical Disconnect

Spin Rate: 64.5 RPM
~— Despin Rate: N/A
Retro Velocities: 1024 Ft/Sec.
N/A: Not Avaialble -
TABLE 4-1
31
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SECTION 3
MISSION 1015-2 RUCOVERY SYSTEM

SRV #663 was received at A/P on 10 June 1964. The receiving weight
was 152.61 lbs. After modifications and incorporation of outstanding E.O's
the SRV was delivered to systems test for incorporation into the J-17
System.

The capsule was shipped to VAFB on 16 November 1964.

The "B" SRV recovery system was successfully air recovered during
orbit 175 on 30 December 1964. The available data for the re-entry events
is listed in Table 5-1. The impact point was within tolerance for ihis’

recovery.

‘The "B" SRV system'Was recovered one day early due to the Guestionable

: .. gtate of the pyro battery. An unexplained current draw was experienced
47"3- during orbits 144 and 169. This condition prompted the decision to recover

before the unregulated supply dropped to the level where the pyro battery
would be required for the recovery events.

The recovery bucket damage was limited to the normal paint blistering.
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MISSION 1015-2
RECOVERY SEQUENCE OF EVENTS

Event Delta Time (Seconds)
A'ctual Nominal
Evenis +AT

Transfer ' - - -
Electrical Disconnect N/A 0. 900 fg: jgg
* Separation N/A 2.0 +0.250
** Spin ‘N/A 3.4 +0.30
Retro N/A 7.55 - 0.45
Despin ' N/A 10.75 + 0.54
_ T /C Separation ' N/A 1.5 =0.15
~ +i. . Parachute Cover Off - 33.83 34.0 +1.5
+ .08
Drogue Chute Deployed 0.59 0.63 _ 6
Main Chute Bag Separate 10.21 10. 14 t ;g
. - + .13
Main Chute Deployed 0.59 0.52 12
Main Chute Disreefed _ 4.48 446 7 ;g
* From Transfer
** From Electrical Disconnect
——
Spin Rate: N/A
Despin Rate: N/A

Retro Velocity: N/A

No T/M Data available for Unit #2 Retro events.
TABLE 5-1

* - o 33
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SECTION 6

MASTER PANORAMIC CAMERA

A, COMPONENT ASSIGNMENT

Component Serial Number

Main Camera : 138

Main Camera Lens . 1152435
Supply Horizon Camera ‘ 165B
Supply Horizon Camera Lens 813558
Take-up Horizon Camera 165A
Take-up Horizon Camera Lens 813525
Supply Casseite 5C-22

%.% "B, CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens . 24" /3.5

Slit Width 0.250

Filter Type Wratten 25

Film Type : Eastman Type 4404

Supply (Port) Horizon Camera:

Lens 55 mm /6.8
Aperture Setting £/6.8
— Exposure Time 1/100 second
Filter Type ' Wratten 25
34
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Take-up (Stérboard) Horizon Camera:

Lens | 33 mm /6.8
Aperture Setting £/43.0
Exposure Time 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The camera produced 2690 frames of panoramic photograpny during
Mission 1015-1 and 2664 frames during Mission 1015-2. The aggregate
in-flight frame count from telemetry data agreed exactly with the post-
flight frame count. The overall photographic quality was judged to be
similar to Mission 1014. There was no variation in the quality oi the
photography produced during Mission 1015-1 ana 1015-2 hence the temp-
ature variations experienced during ilight had no apparent affect on
camera performance.

A
R
i Y

{35+ 55 The information content of the photography was considered excellent
by the photo interpreters. They felt that the quality was comparable to
Mission 1006, considering the climatic variations, and that the Master
camera photography was, in general, slightly superior to the Slave camera

photography.

There were some minor light leaks in the first and last few irames of
photography during most passes. The only light leak considered degrading
was on the film sitting between the camera and the take-up during the three
day deactivate period. There was no observed fogging from dendritic static
or corona discharge. )

The 200 cycle time track was clearly defined and imaged outside of the
active iormat. The extended pulse denoting Stellar-Index camera exposure
— was approximately five inches long. This length is considered excessive
as too many time track bits are unusable for the restoration of time of
photography of discrete ground areas.

35

rorsecr=-{ R



The horizon cameras and associated fiducials operated normaily
throughout both missions. Some under exposure was observed in both
cameras as a result of operations at or near the day - nigit line.

The binary data block, camera serial number and end-of-pass lamps
operated normally throughoui the mission. No data block iani. faiiures
were noted. The data block time word did show that the two panoramic
cameras were approximately 500 milliseconds out of synchronization at
the start of Mission 1015-1. The time word was not present in irame 102
of pass D147, a total of 106 frames were exposed during the operation.
The cause of this drop-out is not known.

D -4 : -
— EIal T e T -
IR T -
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SECTION 7

SLAVE PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Component Serial Number
Main Camera 141
Main Camera Lens 1182435
Supply Horizon Camera . 155B
Supply Horizon Camera Lens - 813534
Take-up Horizon Camera 150A
Take-up Heorizon Camera Lens 813526
Supply Cassette SC-22

[ Nl

Lgoi o B;» CAMERA DATA AND FLIGHT SETTINGS

Main Camera;:

Lens 24" £/3.5

Slit Width 0.175

Filter Type Wratten 21

Film Type Eastman Type 1404

Supply (Starboard) Horizon Camera:

Lens 55 mm £/6.8
Aperture Setting /8.0
T——
Exposure Time 1/100 second
Filter Type Wratten 25 '
37 :
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Take-up (Port) Horizon Camera:

Lens 55 mm 1/6.8
Aperture Setting t/e.8

. Exposure Time 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The camera exposed 2690 frames of photography during Mission 1015-1
and 2654 frames during Mission 1015-2. The in-flight frame count was the
same as the post-flight total.

The photographic image quality and information content was essentially
T identical to the Master camera however, as was previously noted, a general
: preference existed for the Master camera photography. It is of interest to
note that the MIP {rame for both missions was gelected from the Slave
camera photography

3 " ‘Minor h'nage degradation was caused by & small soft area at the supply
e end data block edge of all frames after pasa D06. The soft area was present

"“  but to a lesser degree during Mission 1015-2. The film also showed that

the platen rails had severely scratched the emulsion outside of the active

format. It is postulated that the resulting emulsion buildup on the ends of

the rails produced a film lift greater than the lift of the scan head rollers

and thus causing the out of focus area. A study has been proposed by the

Customer to correlate the goft spots in all prior missions to observed

system anomalies to determine if a trend can be found.

Density banding was observed near the start of scan on all frames. This
anomaly had no affect on the image quality however it does indicate non-
uniform scan arm velocity ‘'which may or may not have been in conjunction
with non-uniform lens rotation. Further study will be made when the
engineering photography is distributed.

The 200 cycle time track, horizon cameras and binary data block operation
was normal throughout both missions with the exception of the absence of the
time word on frame 27 of pass D167. The Slave camera contained the old
type data block therefore the dot sizes were not as uniform as those produced
in the Master camera.

o | 38



- | ‘ SECTION 8

e PANORAMIC CAMERA EXPOSURE

The Master camera contained a 0. 250 inch wide slit and a Wratten 25

" .':"-"'L
S
o

re

%1:' filter while the Slave camera contained a 0. 175 inch wide slit and a Wratten
‘%% 21 filter. These conditions place the nominal exposure between -
e mediate and full level processing curves as published by

for 4404 emulsion.

The Irequenéy distributions of the solar elevations and solar azimuths
<h.i - encountered during the photograph.lc operations are shown in Figures 8-1
~: to8-4.
s PSS

s The nominal exposure times are shown as a function of latitude for A
_,','3_“";2’_3 passes D-8, D-80, and D-169 in Figures 8-5 to 8-10. The predicted level N

of processing for the original negative is based on the in-flight preformance
agtimate and is tabulated below with the processing levels repor‘ted by

. 'a.r'*:'.'; . ..a:,"_.‘) ’ - T - o ’/
o A = #"“‘"i' s
i -J,Miuion Camers a Primnq_ Intermedhte Full
€37 1015-1 . FWD Predicted 0 8 oz
A - Reported 2 2 96
S 1015-1 AFT  Predicted 0 30 70 |
S N Reported 0 5 5 - 4
%ﬂh tig - 1015-2 FWD  Predicted 0 10 80 )
s 1o - Reported 0 10 90
& I3
i»,,, Yo 1015-2 AFT  Predicted 0 21 19
¥ Aer Reported : 0 9 91 BRI
X K An analysis was conducted independently by the evaluation team and photo :
5 interpreters to determine the solar elevation at which the image quality was . B "

e .-reduced by underexposure, Both groups agreed that quality was s
“,1: -aﬂected at solar elevations oga du;;- o by‘}hc rodd' Hoaa



- ) i M ’ T . . : L -“I- _.. - L1 » ! . - I- * -JWA'.I.\ -
P - . ) o L .. et
( STAU0AA) NOLIIVATIZ YVIOS G e T
. Co . .... o .... .
09 0s o 0z | S T
. TR T . |
m —— B Hybdpig o
. . 4 i ! w ““ L E i f : ¥
. il HHUL G 131k £
| I T HIRA S it o S
i AR RHE: 351 T
. ! i ik 1_. iR m.,mm.w._ v
A . 1 1 3 H .. s r ’
BH .J | ! mm 1”%, .“. .” “
. it .
. H HHI k—_ t m% t g 4 I
{ ll! Hi s ehlskatraag. H -
. “ .M. { L] ..x_z .ﬂxﬂ i a.m1 T * qw—n WHHW ” = ..!.w l% i1 Wnn + e
v H e R : grip B HiGh = :
: i L T e e e I R m P RS .
: skt i L Hit : I sy peely e e
. R [ e
. . (H %. i i qmn ar A RS O 3 [ i co 1] 8 X
- dpanannic 1] -iye - Lq T = oy o s 3o el
Y : il E: i 1 k = SURERHH 13 wmu. i3t e T m .
ik Hitt e bl = Mttt RGN TTELt T s
H jHik it s R b i T 35 i
oSL FucTAsUTIOUT Hl sl : = s i S e e 2
Y Hid = 2E M s H IR ot TEfatl 1us = H :
e by 11 ¥ s ) g d &) 13 - ¥ pd goos o 4 i 1 :
. ¥ Hiis e TEH e S
it . 5 sx1hy et U HTH irngEs o Tt “ﬁ
T Oz 3ol youme] i SR RN EHEERE R R I
. i EiiE 3 T e R I T 3:H i =4
: i T Hi B e R S ,,ﬁq S EmER T : : en s i A
trisiidilel e L L R 3 Eraeilteeer TR =T TR ’ :
. - . 4 ol ey .o : 1 -
- Ng/6T/TT 3eyeq ydune] [Hhi : It g Ei = o == s
o : 1 HH H HiTE SHn saredps azezass ¥ e :
. H H ¥ Hip AT Bt T S
i) jun B beseiitnan i sl been :
T i S : s BT LR ot oz :
o 0T 30N waowep [HHHH i Ll i i P
‘- - 3 § $ s & ; 2 e . —
: Rt et SHhs pH i = )
1 e HHEHE it s R R S S S ,
T tON peoTARd i HHHH I HunhEE it : SR ES T .o
) . M > L a . + - | B
’. BB [+ B 15 “ 4 prrr reseTees e - et : porms T .-
¢ HEHR Hets o Happen] 515
.. sii i3 porere i T 3t e = u
: i ! HE R i Rin D i
T°SI0T  toN UOTesTH 5 S : : f: : = 1T
e Co T I TR R =
T : ’ i il [Hi IH T HE SEg LT il ] R R B 5 :
Lo — . - L B UH n 1 =1 gk i s b oin -
. i : LR 1: $ s petae T T " -
. R e B T e el B S
. i e B b g 1 EE B T e B T R L T
e e . - . t HikHasHHEH inahit-iii ot
tom .s .
. . - L] : - - )
e S ere SN .
L T - e e
B T T ..h‘. 6
. B T ,‘J.o e e S S TP
ST TR e ..ﬁr.w.
L

3-' lv\\—l" i\. .-. .-‘....._Jfouihht

P T RN L T

A A AR R - J
. s. L . . :




?&ELE E..Ft.. OV IVD anserpuvn . . .
0SsT : ot 09 of o

: M_ ,M___ ___ I mf__ ]
i

i — fid1]]
| i m__

Lryse

::_:_-'.r-v_.

I

RIS

P e
==

fresa g

4

o

.

T
Py gopene
-

s

—p—
-
s o o

v oo |

- & ay aiabere

wirvmamy
—
T
—
———

I Tt B LITY

- -

b

EILL J0 uwoyIoexig

=
—
T
- oo w——y
[y e
3
s
I
[T
s
ey 94 o o0
1
]
e}
-
1 2

Pmrie=t
—
—
=]
-
oI e .,.-.-

g o e e
=
"oy
—
p o ad fduid
—
o
i
L
!lh
) -

H o

idal

b

—_—
e
=t
s
LT o
4 g
a
3

5531
H

Inun

e
vu b

B
g

iy c o
Ttlss
=
=it B
e o 1
¥
o
¥
3
et
——
I
-
=}
=
H
. pre
TH R
il
SR
§
T
oy § wn iy
=1L
o1 B TR T ol B
- - -
sfigilse=
eiplopm s
v s
(7YY STIO T
H =
g Es
o L5
3
s
o)
T
H

THREIBEE S
ki i} i i shitys it :
i {1 BT et 3T o

halitiih T [HH [ d o] hid thifah LR HE 3
RHARRh : : I 11355 T
ROIIVION NDIS il R ] : £

. i H HH £ i i} r i HH e P B T
I3 tt -t int +F 11t 1L Turovivqannets
] gk

&5l tuoTqRUTLOuL s p—oa : mu
; . ogt- 0ST-. oct- 06~ 03~ ._

. ITNT TR I IS
- T L
: 0

?
R

41

. .
:
g 0Tz oWl goune] EitE Einin LhEE
3
. i ! Friei 3 b
- :u.-n L= - l- -
+++- h“uv un! : & ' i A4 > b o v
3 £ il : =
i T i
T

J—
E:
i

- 99/6T/er ieeq youmeq EHME &

.9

1o} wIewe)

L= 10 peoring it i)

.
. »
H
H e
R
i HH|
15 31 4
T 1 ]
. »
2]
bt
L
= nh- Lyocss
1
gl
g
! i
w

: SAmEaE : :
i i Hn HEEEEE SEEE
K : . LRE RS : nihs AN i RS R S = =
- s - r Jhee — n
T-SWT 10K woyss L EifEl R, SRR e ek O
. . 1 - »* > 4 T L
. K UOTSETH , : , I R =g
* 1 ﬁ.n ile : iit B P U HiE =
: mann 1 it Aeirim
. .- . LI . H : = ] _.-_.m s i 3t
Lol e ‘ Ry i e i R R e B S e e
Co I . HirHH H HARH R R ¥ Ly I =. T
] Hep il Gidsigatk! i e R B L R R HEH R i BH e ] pped T R
L 1 E1Gi HE (R P T T S s £ e o P A o B o :
- ¢ 1L
. HitH fill LR bl

7’

; = . — . )
L o NOY1RATULSTA XOMANDEUI HINKIZY UVI0S N _
. R . L . o . . e . . .- A Y .o - .. . . Lo .
- C T S S
A e . cr e L
et e T B ....L .
bn."..l.uq.'!run.lWhJs- -....lh'c-adn
PR S TR R
w0 .,

- o)-‘



(STRw03Q) NOLIVATIZ ¥VIOS . o

oS o of oz ot 0 ot~

3
2
3

"
g ; ¥ " ; i ] 0
i ! % H — _ —__ ‘xm—-.ﬁ.ﬁ H | i 1 » ! i fl B e ﬁud
{ i1 H HRMNIRA R s Tt HER m Al Jrif
_ Wit m m AU u..__:., : i "..m: 1R B4 B3 pw.:..
» . ..-" hh—-, R N 101 noor
i HH ,_.__ Gl tHH i P H B 2 B B iAo ] il m.n B H
1 1 Rt IRR Tet- TEeihrefels X T v =l
| Hilitlithi .M.. h HERiA e L B e ) 1) b ik
| . T e i R 2
» ' 4 |
H i 1 Ly s IRt e LT FETT IS 1t T reer T “
J i G R i g e Bt R R SEEE| S
131 I o T T =r e
; L hili H _::‘1 Hitiin i m.w.h*u.ﬁ i S ""».tmﬂu
il Hitt [ e e b R E HEE )
Y it 1 B st Hih 13t BIg Fren i3l Ta e T i E
oo i A T T e e R e e e mn e o e L e
5 i - dafth s itds + T Hi prkni Lyt
L EA IR B A N A bl ety R R i S R S R e 3 it ot
B tH R ) e R T R e Eiit eSS B
i 154h tHath: i R i S LT =
ey H: =3 e i = T BE
i R Y T e e EE qlitg e =Iit t }
: Fatrhi bkt 1 RGBT T e 4 = o :
1 iy gl i LiE el Bl S0 e I = i e . 53
oSl suwoyasuyTouy [HERIERE e TR e e £
SRINLINT ++H] Hlione TR T THERIRH t = =
1 } HE At H# T 7 . =it :
* — : e Tiresis Lt st T tt o T : =T = “H Py
TOTIZ  sewyl youne] foiidtiel HLELE e e 2 = =E
a o . i } T R s s He ot :
t 1 ! mm” T T b it e 1 ETE P i etk ree
TMe/ETJT 3eqeq youmeq piiE : ik EE : : 3
B } THE e 22 1500 1 :
. . } Hit 13 == . : ..x.“.. : =+ i 8
ﬂ tON wJIoue) | 1t : L : Bh 1 a1 3
- cm = HiHT 1 THHT it ikt e e + e !
L H by A - = =5
) s e T
. 3 1 Bty i b Han i T
I=F oy peordeg it e e ShiE ot ]
i T or X it
. . N . ) ¥ 1T +F s p > el o
’ . R R S e S S R S R A e B T 62
' Eih il ailiin minton g i B .
2-SY e i 3 f2:H ] 1 : RS
. IOl WOTSETH : Tl P EREm T iz S e B S S
) . - . . e 4 Bias b s 1t a4 4 i o
' - ' ' T T T xmm...uu.z LA IEsy fos ot ] $ il |5 Ri b i L
. "o H 6. » 3 ] £ ' nf s by > H . =
* -4 -t + - '] wgre o frderpt 54 & -llll“ L3 $rpied P8 s
- A pititi il hiai i T DR D R i g i S R Bl e e A e e po
H . b -4 i n w“x - g ..lluiln ln - ff o ﬁ I -
. i H ] m. it m :wu i :HHJE_‘W.MM ..qm.m‘m .m—.mm.mn hn 8
o e . _— .
S . o NOILNGIEISIU XONZMOEES NOILVASTI HVIOE : -
.- Bt nn N - i - . s .
. .q. . - . -~ .t . . 0.- -n . ] ‘
’ . - . ..-.. . W. ‘
. 1 * 4 - L Y y - - ek . =% s %
oyoﬁ.ﬂ.t.... . - ;o




(bASUUAU) Bhldikiey a¢ v anisiows

o9t oSt 021 06 o of et

1 m : o ’ 0 .

: | ___“ _“E . ikt | *_1 i __T_._m"_._u,w__:_. mn it e

I I e I LA e e e R R L o
(I i

2

—
-

b

—
—a—
e

=
3
=
=
=
i
=
=
=
S
=
=
:
o
>4 -
:
=
Sl
i
-
“

=1
o

1r
s ey 4
T

B

) [ —
3
—
1=
Teesfotes

——

Prmraiiat
= =
ae
be ~ wan
pro g 14
12
=~
T e ]

P T
g
;-

[ e e Y T

= 4:.“.:‘.,#'-.':1_

=
=
— ‘anpbe
R
=k,
=
" Y 2
N
TR
T Ha
tHs o
o
HUrsH sy
El--n-]hf
T I
eI
[.1= L] .-E—
R
T
H s
s
w
(Lmowzd) 1omenhand

il 1 i 3
nam e 1 i THE it m.wm% FEIE
! L Bl s bl = =
Hil) ! i w% ! Hitliei e R ERERE =i ot
4 o} It H sepebeshifs 3 Il g s .
i R e R B i p] e e LR e R B
1yt 1 HiL: i H } :
i i pIR s i Bl E T
] i 1 83 bRt s s SRR T
NOLIVION NDIS it it ne b R S R R SO et e R T R S
: . : T R e e L EERE it 455 L2 e : | SR
11T * v m xmn e “ 4 =t ' "- : - ” P
oSl  TUoTIRUTTOU] (S7Tu080) HINIZV YVI0S TAIIVOAN . RO
| ogtl- (0 o 0z1- 06" 09~ 0€- [ J
LR N R B i ! o 0o
y Lo qrd teu]] younme] SRRt g :"“ﬂw it ! : 3 R BT SR
) - : £ : 1Y : } = L Y : e L -
: % 15 % e il H
N a\acuﬂ 103ed ﬂﬂo—ngﬂ : : 2 1 ” B .Hw T wwmnqql : 1 s It B
s i I : ==
- . X o m ey ey 1T i B . 4 _-4.
N TH B dfismdemiintlndioi e “
. ecT 1O wmIQUW) it : i f i = = :
- i R i i SIS
_— i R L 158 £t it : 85
- T yu v - u- > : - -
.. LT=p toll peoTAeg 4 Hi T HIERIRIHELE i 3 -~
- 4 : sif H 3t .n : an et ot ET:
4 : SHETENE o G = Ak O
T M4t fresilais, : H p
T-5I0T  10H VOISSTH i R " : =
_—. i i i [ H : 8] 4 1 1 Hm r iG]
.- . + H 1 B I 1 + ..m. 3 ” “ t x‘ I ﬁ-.m - et + “Ilnlm -
. e H1 4 H v + 111 1 baded - - 1 qo - : pes
L e s B A L el ! . ;i I R O R PR R e i
. it 11 Tt H TR T m_ : A A ~Exw ERRT T TP P o SR SR T
R R RRAR #i R 4

— — .
A—
S MOILNATUISIA XONIDRGYEd RIWIZY - :
r, am - r . lI . . ¢
.|l ... - ] 1. - ——— i
- - T - . § e “ -
' 1 P lge RN LY L ol . RER A " ,4....‘_11 ..
- . ' . Lra T T, g v N pe et
AT e e e e R pem tRaw S obn. ht viaeg ~ ..1-l..|f.‘n1...l!..).\w.h.s.§l
. . . [ vt . - Lt varwen A T l.-..v-- L - Ju. P :
N A L ’ o L D -..\o.u.:..u,.g.... o L.
. ‘ v . . P .. Y - ., -




| “ | , -8 @gnoId . . .
. _ . 2ANLILYT ) <
: yinog seeeq " yjIoy seexdeq
6f 02 ol 0 ot o2 of o1 oS 09 olLSLol

§3828 & 3 'R .

't

’

44

.

&

R

-

- -

§85 2

B P E A R 1 H E
- H R T H HH
aZPEnABERNBSCSEEESRAREE: SRR EHTR 253
CREEREADER RS ESRAESS SRS EIZER = SESSES)
EERSEE FB=25= B4 EEHE - A% = =3 3 5
- B0 - -1 1 = - et B S B B I g g6 o T3 -
nom 10Gh), we  EEEHELT EERSERREES SESREE * £
Se umzeay (94 aaTid -
T 0gze CWIPIRL TS SSE5E + 2
Z 0TIz oVl youne - >
et
n9/67/2T :93BQ youme]
) tol used A
-] -
€T SO} eaawe) i===E! =
L[T=T  :ol peorfeq
|
—_ . < HEE A3 =
T=5T0T 0N USSR EE==: S e R EEE T B R R
R e LR R U R R L R D L EES R EE R T EEEELERE
FEE EREE R EE T FUP: A EREEEC H T T R L FEECE EE
WG?H‘_FWW Hu. .u.lH....d. HT-H.‘N—W-“W.’-- T.J:.mH w43 k- h_...-ua“lr..,r_w. : .,_.u.




. SR e AN g
| .. e 9-8 AYALIL . - . T ek
. yjnog .Oaa . yjJoy ﬂﬂ’uﬂa - e - - ..(-m. .:. »

o€ o o1 0 0t 0e o€ o oS 09 oLSLOL o9 0s 3‘
o .

HHBREHETE: HIEFHHTE 1YHEER : .
HFH FHA R B : : ) '
ru[nx_..w:. T m;-u-nunmm LE - A FTE-EEE ¥
- ok o o Hs....,..-,uu.u- o REREE -yl ¥ 8 .
omseat wmis  EEEEHHTERER T B
33 SatIgM2 n 3 5 3 Voo
- g .- .‘
G2 Wegqumay  edAl anryy 3+ £ 0§ ¢
- . 4"
= = 8 . <
0SzT fWIPIE 2TTS FHEEEE EEE e oL
=+ : 08
00T

Z OTIZ ‘oWil Younwy

Fd

i
T
hr
LY
LWL
N1yl
.
M
il
iy
i
(11t
T
i
T
180
i
L 111)
|
'l
HATDEN
U 1)
]
AT R
ik Ead
31 t i
]
ki
Al
i
{1t
I
(H
1
il
HA
I
l
|
¥
'
(1141
1
!,.,O sot .
Lo

N9/61/2T :93=q youneq

Ba
y \l.‘. A
o8 10§ sseg Bum ,
%4 10 eaoue) g ESSE! ﬁ e
B
i s T
=T :on peotfeg = g ooy .
. I-3TOT  :OH uojesTH FF ESsas - FEFFEHSE HEE HHE 005 -
BEEESEcesgEcRanEees e R T EE e
| FEE FEREEE T FT e TR PR T E e B R FHEEE ool
R R R O T B LT TERAIET EC T e o08
UL L L ERERL T VIV E TR ECEE DTN T AITOEE AT T EHZ0S
— e AL Fogot
SINIOd FUNSOTH :




: o : . L-8 FYADIL . R AT L i 0

. . B JALILIVT . T e ....,.....”..w.m..“,.._“.,.
. ynog seexdeq . : * yjJoN seexBeq T RAIRTEES
€ o0 ot o0 ot o0 o€ o7 b5 09 oOLSLoL 09 05 O .
L. - - T 8 ... .
dhowhaehe®enhil o uy u ad o 1 4t 1 Cee
A R ssEESEsii Bacass S
. CEEL L T B e R e HHEE 3 S
. SzecadbanaicdnccdeiiRRgEssoSdESESdsenosiccansocenEansy) :
fom %N wnE EEEHT R R AR EE FUEEEE E FE £ = .
L I-ll -

s et -

G2 WIIN :odf] anTYd H{3- 331%

L
e
- .

L]
= {.
£

il
ik
H
|

2SR 3 8

0Sze  SWIPTA ATTS ] 23525t EggasEass o el .

—. ] [~ g oy >
—_—— 1 . o
it o = =31 = =
Al.lvlnw - 3=3 = i
c = " = =
3+ I1-FEFE - = ket 5

Z 0TIz %71 youme]

X

v

1]

M It

EHE L

11

|

I

JILLL
§ - .-.‘|:-'
A .« e

B

48 .

M/ET/T +ovea youme]

o1 1o}l sseg

ﬂﬂ.ﬂ IO} EagwWe) =

o

v, (qetooes ’

A

-

§8288 3% 8 8

IR=F :oh peotdeg = H ;o
. -Wa.ﬂ i bl = = = i.lnjru.....‘l HES [1 = Iilwr'- 22 .
e e e e L R e e TR TR Fe et
S EEEEERC TR R Y EFI R B D DL LU EE R L A
EdENBEANEEARESNSHER LHERREEERE R ELFFLER Ln.:n ..D NS R ARE m.L.“.... “Emgﬂ
A




. - . 8-8 JUNOIA . S T .
. yInog sesxZeq , " yjdoN seexdeq

of6 02 ot 0 ot 02 o o7 oS 09 olLSLol

[

SRHER] - X
TR L iz TIT
-3 44 §-} b ferd 4= =1 §- F=4 -~ - 4—f—3- 4~
shen I r T
T
TR
= = F+H] RE R T
- [ Wy Jui BEF iy [ 0 A0 Y - -fd -l =3 § e e § - -f- -
REEBEERERSS FHHAH 1 EE a3 o€ -
Ny W . af-d-F- - [ - o - P - - s -p=-1 - ’ 2
=S FESIRATAE BaBE: BEEREE = < BEREEE R = .
| 3 B4 ZESENER = P
- e ol g e Al N o o ol - hy e e - ot ek g g -— ..... -
1908 - EEEEEHS e : ek
g & SpSpa=ph=gs = [
= 2ESEX & = = = S
. >
' 44 - —
— 4 N v -
- .w os /-
san  t0dAl aey 2
T2 uwejyeay edAL JNTT -
. 4 -
= : &
s..:in.n.
NI
T L S
r 4 - .l'
- g - oy n S
X |.‘
.

i
1

SIT SWPTA ATTS SESBRESSESSsss 5

Z OTLZ ?ouWTl youne]

11
LE b
N
LI
I
[TH
HA (S8
T
i
l‘ i
JEHN
v
‘.ﬁ
Il
H;
I
13 b
NN
i
T
T
{7
Ll
)
U
s
|
[]
“ z,
"

TSGR ol e
) 0 ssed : A
TIT 10N elowe) ==
. et E3S =3 m

In. h I

-
N - -
T rou uorevTH S E83gEsaz=2ads
' - 5 by pu o8 g iy iy = [ S by o Sd ool ok Sy iy By o
. - ry b = = 34 I Irryrrke FLETEEEERLTELLE:
. ) . = s = 1==Fr 1= Bl A1 HEEREARIEERBERK AERAEEHERE EREER
= "R EI-= -1 7 g et 5 S = -1 =" - SEEN T T TR b ot
=3 lnmnlmhn_m.au,‘...l.um... ] =1z 18 E - T u,.d—m.n BEIENERNER
z.nihqw.‘.ﬁ -4 | 1- e EE : SRERUEEE ARG Bal el
W.W..ﬂhuf 1L EERREL ...w._ha..l-w..“ F=b--1_0-1 -4 - Ir.ﬂ—»ﬂ.lﬂ...nu-._..; n.,uﬁ..”...._
. 1104 v |
'
- -
- . . .
: o e e wrr e . - — LI
- .
'b'




L ——— T a——
6-8 JUNOIL

] . JANEIIVY
. yanog seealeq] - Y3JoN eesxdeq
€ o0 ot o0 ot o0 o oY oS o9 . ol slot

HHEFE IR B R R ]
- +13+H+
-4 4+ 4-4-§ 44 &= =N -§. 4 ~ 4 111 - ]
fEEdE PERRE oot 5805 RGE aphlpehbgdad=
3 P 11 EREEE=Br-a =B : -+
BEsREI SEEERERE SBE - §-1-
Cgutp - nH....Ilnll.“l... B 3E m..llxm VMl Wﬂlm -+ ki ) ==k FEEE
H 119 ] AT AGUERE T T3+i3Er SEE = BES -
:oﬁ . € F SERES > IRAIRE=Z 113 = = = =]
-1 1 ' -
T e g I
Te ueayvan  2edAl aeaTid 235 E = 2
mh.no nmpin A11S = = FEREEE R - £ B = HT +
R ERESS= e E R e e P SISgNESRE S SEE S 3SSEESE5SET :
SSESERRC-E-cEcdnIABONESRS SSARRERCEQCE=" S S5 £33
Z OTIZ ‘owil youmeq
- N9/61/21 i0yE] youne]
08 Ol sseg -
™ to}{ eJeue).
EEEE 5 : EESLETC
LT=r :oN peoifed +
“GTOT  :OH uoissIi E == +E ES2EEDE 1
- vk ol o ull o0 P - o we o of oo = iy B Job N By iy o B b ) w vl 4 o b o B Wy -
3 TEF I T3 3-1 - AT RN R I3 22 R -1 =
F11 SSRINSESIRIERRE B S ASBSIEARESO NS RRE RE B
- oy L1t tier-r 1 - : T1.58 311" = o -1-1=1- 2 u.
£3¥ SRBRCHRE] BERR VLT EEFI A T PR B 5
i Frm Ll_n. " S I A O |n....|..1 .J m -u.m..:. nH... i




. : C 01-8 JUAODIE - .- b
. : nog ssesdeq | . waof seexdeq -
. ) € 0 ot 0 ot 0 0 O 05 09 olLSLoL 09

o o6k wite  EEEEEr b e 3535 EeRE ]
T2 unean 044l 303114 - ”
SIT®  1@Ipie ATTS E2::: 2
, S==c == 5552 = 5

¥
|

8R8R8 R 3 R ..

Z OTIZ  S9WTL youne] T

9/6t/eT

103eq yoUTE]

10y scRg

10} eaeLe)

o peoTieg

101§ UOISSTH

49

- (qusvmooeg)

HH

- .
.
*

»

.
-

.
%

hl .

§285 4 8 @

3 - T NV E R T TR EEITT T R e oy g I i A
-
= = 34—~ - — =] —-F - - - —f- —4-4-F =i1=F-}-F-FF=3-F-1- -f = - -— -
- S 1 SEESA3EHA B ok G ) o o ey il Bl o ¥ B S o I o2 R BREARRES
ANrrYl oy mm < == =31 1.E3. 13 SRl - Y HEHNEERE R =
.l.h..nuuﬂ.lltu“....sﬂiu‘i[ o IR T - = b SEETHEEENSE T =
35 n.,lgl.l...L:Tl.l BB REEe neaE NEN IV EFLEE Y i T g BE
EMPBRESE -.._ﬂ: 1= TR - = =11 = i X = = o
R EIACREIN- H-Riaski -4 - Vi ~o A4S H = EHEREEEERAL B EEREL A 1l :
-
.
. . _
AT .-!
- aas e ’ CEE LN o4 St L
\,\ LEE TN - . -
- P - . R
- . L . - [l




- a

SECTION 9

DIFFUSE DENSITY MEASUREMENTS

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
absolute method was available to separate the density values as the accuracy
of the Processing History published b“appears rather low
and processing transition phases are not accounted for. The sorting technique
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 cn the computer sort, is
tabulated below with the predicted and reported processing percentages.

Mission Camera Primary Intermediate ' Full

1015-1 FWD  Predicted 0 8 92
"~ Reported 2 2 96

" Computed 0 2 98

AFT Predicted 0 30 70

Reported 0 5 95

- Computed 0 4 96

1015-2 FWD Predicted 0 10 90
Reported 0 10 90

Computed 0 15 85

1015-2 AFT  Predicted 0 21 19
Reported 0 9 91

Computed 0 9 91

The tabulations of density frequency distributions for Missions 1015-1
and 1015-2 are included in Appendix A, Table A-1 through A-4. The graphical
presentation of the density distribution are computer plotted in Appendix A,
Figure A-1 through A-36,
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A summary of the processing and exposure analysis is shown in Table
9-1. The terrain D-MIN criteria (range) for proper exposure and pro-
cessing is 0. 40 to 0. 90 density units.
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PROCESSING AND EXPOSURE ANALYSIS
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during Missions
1015-1 and 1015-2 received a MIP rating of 85. A summary is tabulated
below of the average MTF /AIM resolution values measured by AFSPPF
The microdensitometer slit used by AFSPPF and
a8 1 micron by 80 microns.

Mission Camera AFSPPF -

1015-1 FWD 78 g0

1015-1 AFT 73 97

ot eht "7 1015-2 - AFT 72 80
vfnqr-_ 4 .

The details of the measurement and computing techniques, targets
measured and target locations are fully reported in the evaluation report
published by AFSPPF and are not normally included in this report.

-
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SECTION 11

OBSERVED DATA

The Edwards Air Force Base photographic resolution range was
photographed on pass D63 of Mission 1015, Solid cloud cover was present
a few thousand feet west of the range center and scattered ¢louds and
haze over the target. The site manning report states that at time of
passage there was heavy ground haze, blowing clouds and heavy blowing
sand. '

The resolution targets were less than one inch {rom the east end of
the formats and therefore suffered loss of scale. In spite of these
degrading factors, the forward camera resolved the 18 foot elements on
the low contrast Type C target. The aft camera resolved 14 feet on the
same target. ‘

On the hi contrast Type B target, duplicate positive (DP) film from

x-.. the forward camera could not be resolved on the largest element. The aft

> DP resolved the first three elements (9 feet) in the across-track direction
"~ only. Spurious resolution is suspected in this case. )

No other ground resolution targets were covered on this mission that
were suitable for evaluation purposes. Pahrump and Indian Springs (Nev.)
were covered on pass D47. However, Indian Springs was not activated
and could not be resolved. It was probably partly obscured by sand.
Pahrump, though activated, appeared in the bonus area and could not be
resolved.

Very little culture was photographed by engineering passes on this
mission. D30 was nearly 100% clouds and water. Keywest and the dry
Tortugas were the only land, but were degraded by haze and clouds. D31
was mostly desert wasteland and exhibited very low contrast.

D47, over Nevada and Arizona, appeared to be clear but the small
amount of culture was not crisp and sharp and probably suffered from
desert haze.

54



~ uill—

D63, though largely obscured by clouds, supplied a few objects with
sufficient clarity to make qualified comparisons in a subjective sense.
‘The small details of a sewage treatment plant, south of Ventura, California
were compared with similar features of previous missions. The perfor-
mance capability of forward and aft cameras was very nearly alike and
Mission 1015 photography is considered superior to the previous three
missions.

s
3
.
"
"\
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SECTION 12

MISSION 1015-1 STELLAR-INDEX CAMERA

A. COMPONENT ASSIGNMENT

Component Serial Number
Camera D-61
Index Reseau ) 61
Stellar Reseau 61

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens 85 mm £/1.8
v.... . Exposure Time | 2 seconds
L R ‘Filter Type o _ None ”
Film Type _ Eastman Type 4401

Index Camera:

Lens 38 mm /4.5
Exposure Time 1/500 second
Filter Type Wratten 21

Film Type | Eastman Type 4400

C. POST FLIGHT EVALUATION

- The Stellar and Index cameras both produced 384 frames of photography
during the mission. The Index camera photography was excellent throughout
with no observed equipment or photographic anomalies. There were no
equipment problems noted on the Stellar camera film however there were
several photographic problems.

. 56
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All Stellar camera frames were, as expected, fogged over approx -
imately half the format area. The fog level was higher than expected and
was sufficient to illuminate the rear lens element by reflection from the
emulsion and produce an image of this element on the format. A sketch
of the Stellar format is shown in Figure 12-1.

Adequate star images, in excess of 30, were recorded throughout the
mission. Essentially all frames contained double or dumb-bell shaped
stellar images. The effect on the reduction of attitude data is minor as
the resulting measurement uncertainty is approximately 5 minutes of arc.
The prime concern is, as reported in the evaluation of Mission 1010, the
high rate of motion that must be present to produce the odd image shapes.
A study is well underway using Mission 1010-1 photography to ascertain
the cause and magnitude of the motion and the resulting effects on
panoramic camera photography.

Fine emulsion cracks appeared on the title edge of the Stellar film
after frame 50 and extended approximately 0.1 inches into the film. Fine
a . emulsion cracks across the film width started at frame 160 and continued
2 48 .10 the end. Intermittent, minor abrasion marks about 0.2 inches and 0.4 R
“inches in from the title edge were noted throughout the mission. No STl
pattern of occurrence could be determined. Some edge fogging was present '
intermittently during the mission.
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MISSION 1015-1

STELLAR-INDEX CAMERA #D 61/61/61

.TYPICAL FLARE PATTERN
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SECTION 13

MISSION 1015-2 STELLAR-INDEX CAMERA

i, A. COMPONENT ASSIGNMENT -

Component Serial Number
. Camera ) D-58
' Index Reseau _ 58
Stellar Reseau _ 58

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:
Lens 85 mm /1.8

r:mr»w-'-‘EIpOI\lrc Time - ... .. .. 4 BECONdS

v"v’ T funn e e

8 . i
#b

. S Priner me*"" ﬂ‘ IS None
B "~ Film Type ' Yo Eastman Type 4401

* Index Camera:

| Lens 38 mm /4.5
Exposure Time " 1/500 second
Filter Type ' " Wratten 21
Film Type . . Eastman Type 4400

* . €. POST FLIGHT EVALUATION

* - ment problems.

' The cameras both produced 379 frames of photography during the mission.
- Both cameras operated normally throughout the misaion displaying no equip-



-

The first frame of both cameras was double exposed. This anomaly
will occur at the start of the second phase of & mission if the camera
programmer is in three of the seven possible poaitions at launch. It is,
therefore, not considered a malfunction.

‘The photographic quality of the Index camera film was excellent with
no observed anomalies. The Stellar camera photographic quality was
similar to Mission 1013-1 as about one-half of the format was fogged but
to a much lesser degree. The odd star image shapes continued through-
out this mission. The intermittent edge fog and fine emulsion cracks
across the film during the later portion of the mission were present.
Some minor dendritic static was noted near the tail of the film.
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SECTION 14

VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1015-1 and 1015-2 were
derived from the reduction of the Stellar camera photography. This
attitude data is supplied to A/P by NPIC.

The attitude errors [or each frame and the attitude control rates are
calculated at the A/P computer facility. The computer also plots the
frequency distribution of the rates and errors. Figures 14-1 through
14-6 show these distributions for Mission 1015-1 and Figures 14-7 through
14-12 for Mission 1015-2.

The summary table below lists the maximum attitude errors and rates
that were experienced during 90% of the FWD photographic operations,-
excluding the first six frames of each operation. and the total range of the
errors and rates. _ )

_ - ) '_.,‘ a“.,,‘,....;\g,h&'
Mission 1015-1 Mtsaton 1015-2

Value 90% Range 90%_ Range
Pitch Error (%) 0.65 -1.4to+1.6 0.50  -1.35 to +0. 80
Roll Error (%) 0.38  -0.54 to +0.36 0.61 . -1.20 to +o.60
Yaw Error (%) 0.53  -0.85to +1.05 0.64 -1.45t0+1.0
Pitch Rate (°/hr) 46.96 -85 to +80 . 38.14  -70 to +85
Roll Rate (°/hr) 29.44  -50 to +100 27.08  -50 to +65
Yaw Rate (°/hr) 38.17  -95 to +65 36.23  -80to +70

The performance of the attitude control system is comparable to the
control systems used on recent missions. The panoramic photography was
not degraded by the attitude control system.
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SECTION 15

IMAGE SMEAR ANALYSIS

The frame correlation tape supplied to A/P by NPIC contains the -~
binary time word of each frame of photography. A computer program
has been assembled at A/P which calculates the exposure time of each
frame and compares the camera cycle rate with the ephemeris to
calculate the V/h mismatch. This data is combined with the vehicle
attitude error and rate values of each frame and the crab error caused
by earth rotation at the latitude of each frame. The program outputs the
total along track and cross track IMC error and the limit of ground
resolution that can be acquired by a camersa regardless of focal length
and systemn capabilities.

The computer rejects the first six frames of all operations as the
large V/h error induced by camera start-up is not representative of the
overall system operations. The frequency distribution of the V/h errors = =
and resolution limits are computer plotted and are shown in Figurea 15-1 - Qig_-

=l

through 15-12, - * 7 'g

The summary Table 15-1 presents the maximum V/h ratio errors and
resolution limits that existed during 90% of the photographic operations
and the total range of values during all operations that were computed.

The high range of the along and cross track resolution limit was
broader than normal. Passes 148 and 188 contained photography in
quadrant II and [II. The V/h programmer in this situation cannot match
completely the orbital V/h.
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SECTION 18

RADIATION DOSAGE

Each recovery system flown on a Corona mission contains a sealed

packet of Eastman Type 3401 and Royal X Pan emulsions to determine
the total radiation received at the take-up cassette. Both film types
have been irradiated by LMSC at various levels and the base plus fog
densities recorded after contralied processing.

Following recovery the film dosimeter packets are removed at A/P

and processed with a pre-flight sample of the same film type and sensito-
metric control film. The resulting base plus fog density measurement of
the dosimeter strips is used to ascertain the total radiation level. The
table below presents the base plus fog readings for the dosimeter strips
and the radiation level equivalents.

Mission 1015-1  ° ~ Mission 101§-2 T+ £ 538
_B+F B+F T A
Emulsion Density Radiation  Density Radiation
Type 3401 0.21 0.8R 0.20 0.7R
Royal X Pan 0.25 0.5 R 0.24 0.4 R

The mean total radiation seen by the take-up cassettes during both

missions was approximately 0.6 roentgens. This level is below the level
that will degrade the panoramic photography.



SECTION 17

SYSTEM RELIA BILITY

Reliability calculations for the payload are based on a sample beginning
with M-7. Hence both the major part of the Mural Program and the "J" ~
Program are covered in the calculation. For certain auxiliaries, i. e.,
the stellar-index camera and the horizon cameras, the sample size is
changed to recognize incorporation of modified equipment or new designs
where reliability was one of the principal reasons for the modification.
However, for primary mission function, the sample size is consistent with
reliability reporting for the vehicle.

The reliability estimates of this section deal exclusively with the pay-
load. Failures to achieve orbit or vehicle induced failures are thereby
excluded.. Recoveries before a complete mission has been completed are
considered as full missions providing that early termination was caused by
reasons not connected with payload operation. Film quality is not con- * i
sidered in the reliability estimate calculation. Hence, only electncal and o
mechanical functioning are considered. - - 3t

The reliability estimate is also divided into primary and secondary
functions. The primary functions are operation of the panoramic cameras,
main camera door operation, operation of the payload clock, and recovery
operations. The secondary mission functions are horizon camera operation
excluding catastrophic open shutter failure mode, auxiliary data recording,
and stellar-index camera operation. A summary of estimated reliability
is shown in Table 17-1. T

Panoramic Camera Reliability

Sample Size - 86 opportunities to operate.
One failure - capping shutter on slave instrument on system M-7.

Assume - 3000 cycles per camera per mission.
Estimated Reliability = 98. 0% at 50% confidence level.

Main Camera Door heliability

Sampie Size - 33 vehicles x 2 doors = 66 opportunities to operate
Estimated Reliability = 99. 0% at 50% confidence level.

89
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Payload Command and Control

Sample Size - 4320 hours operation in sample

One failure
Estimated Reliability = 96. 3% at 50% confidence level

Payload Clock Reliability

Sample Size - 4320 hours operation in sample.

No failures
Estimated Reliability = 98. 4% at 50% confidence level.

Estimated Reliability of Payload Functioning on orbit = 96.1% at
50% confidence level.

Recovery System Reliability

32 opportunities to recover
1 failure - improper separation due to water seal-cutter failures
Estimated Reliability = 94. 8% at 50% confidence level.

Stellar-Index Camera Reliability ' ' - U

Sample begins with J5

Sample Size = 7225 cycles

One failure '

Estimated Reliability = 90. 4% at 50% confidence level.

Horizon Camera Reliability

Sample begins with J5
Sample Size = 31,500 cycles
Estimated Reliability of Single Camera = 96. 7% at 50% confidence level.
Estimated Reliability of Four Horizon Cameras at a Parallel
Redundant System = 99.9% at 50% confidence level.
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SECTION 18

- - .-SUMMARY DATA

The comparison of the operating parameters and the performance
achieved by previous missions has been difficult due to the large volume
of data that results from each mission. Some of the pegtinent character-
istics from prior missions have been summarized in Tables 18-1 thi'ough

18-3.

The summary data was started with Mission 1004 as the J-05
camera system was the first to incorporate the major modifications of
the titanium drum and scan arm, four roller scan head and Corona J
capabilities. Only those missions that culminated in the recovery of
some photography have been listed, therefore Missions 1003 and 1005
are deleted. '
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