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This repocy details the periocrmence of the payload system duiting
the operationnl phuse of the “light Teat Vehicle 1622,
Loclhiiced Missiles andd Spooe Company has the responsibility for
1 U

. - \ ~ o (R
evaliiins podoadl povfortnance under the Level of Effort and "J'" System

COnyneLs,

This aocvaent 1s the finet povioad test and performance evaluation
1050-1 and 1050-2 which was launched on 9 March

repert tor 3

1964,
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INTRODUCTION

This repoit presents the final performance evaluation of Missions
1030-1 and 1030-2 of the Corona Program. The purpose of this report
is to define the perfosmance characteristics of the J-29 payload system
to identily the source of in- fhdht anomulies, :

The performance evaluation was jointly conducted by represcntatives
of Locklived Missiles and Space Company (LMSC) and ITEK at the
facilitics of NPIC and AFSPPLY. The off-line evaluation using Corona
engincering photography acquired over the United States was performed
at the individual contractors plants.

The gaantitative data used for this report is obtained from govern-
ment organizations. The diffuse density data, and MTF/AIM resolution
arc produced by NT'SPPI'. The vehicle attitude error values, frame

correlation times are made at NPIC who also supply the Processin
Sumiecry and MTEF/AIM resolution reports published by—

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

sossce <
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SECTION 1

SYSTEM PERFORMANCE

A, MISSION OBJECTIVES

Thc payload section of Mission 1030, placed into orbit by Flight Test
"Vehicle #1622 and LV-2A booster #452, 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 cquipments, Figure 1-1 presents an inboard profile of the J-29
payload system. This Corona ''J" system is desighed to acquire search
and reccornaissance photography of selected areas of the earth from
orbital altitudes. The planned mission was a 5 day Phase I and a 4 day
Phase 2 with no deactivate,

B. AISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB)
at 2202:03 Z (1402:03 PST) on 9 March 1966. Ascent and injection were
normal ond ithe achieved orbit was within nominal tolerances. Tracking
and comnmand support was effected by the Air Force Satellite Control
r consisting of tracking and command s

under
The
actual mission consisted of 2 five day photo operations,

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

ORBIT PARAMETERS

Orbit 1 Orbit 42 Orbit 120
Parameter Predicted Actuals Actuals
Period (Min,) | 90.7 90. 6 90.5
Perigee (N, M.) 99.6 97.6 98.8
Apozee (N, M,) 235.5 234.6 230.0
Inclination (Deg.) 75.0 75.0 75.0
Perigece Latitude (Deg.N,) 19,2 24,25 37.5
Fccentricity 0.0188 0,01399 0.01321
2



C. PANORAMIC CAMERAS

The Master and Slave panoramic camerass operated throughout both
missions with no significant problems. The cloud cover observed in the
photography averaged 357% for the mission. The photographic quality was
lower than the best missions due to atmospheric conditions.

]

D. STELILAR-INDEX CAMERAS

Stellar-Index cameras operated satisfactorily during both missions.
Photography was of acceptable quality.

E. OTHIIR SUB-SYSTEMS

The clock, instrumentation and the PMU systems performance was
satisfactory.

The command system performed satisfactorily except for the V/h
delay stepper switch which occasionally failed to home in Position 1.

mm—
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SECTION 2

PRE-FLIGHT SYSTEMS TEST

EXNVIRONMENTAL TESTING

Test Objective

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

Test Summary

Periormance of the J-29 payload system was generally satis-
factory during the environmental test in the TASC Chamber.
The test ran from 2-7 October 1965.

Both instruments ran fast throughout the test; the average cycle
period was 1, 5% fast for both instruments., The instruments ran
within + 1% of each other with instrument #2 being genecrally
faster. Excessive coasting was observed for both units during
some of the operations at the faster rates. In one instance

both units coasted into the scan portion of the cycle. Cycle
periods are listed in Table 2-1., Approximately 2800 cycles

per instrument per mission were made,

The -1 S/I monitor indicated payload movement during several
platen command times. The -2 S/I operated satisfactorily,

The clock performance was satisfactory. Results are listed in
Table 2-2,

The pressure make-up system operated normally. The average
gas consumption rate of 7.4 psi/min is consistent with previous

PMU systems,

The lowest internal payload pressure was 0.8 microns. The
corona ou the payload was very minor,

5
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Excoepr Jov several noisy TLA idlers, the instrumentation was
normail,

The command system functioned properly for both missions,
The RTC switch units stepped to the positions programmed in
each cas.,

L]
The -1 and -2 recovery scquences and vehicle deactivate sequence
werce satisfactorily performed,

B. RESOLUTION TEST

The dynainic resoluiion test of the J-29 payload system was performed
at the A/P facility on 14 October 1965, Each panoramic camera photographed
low contrast vesolution targets. The resulting through focus resolution data
is shown in Figure 2-1 for the Masier camera and in Figure 2-2 for the Slave
camerae, The resolution performance mects the system requirement specifi-
cations=,

C. LIGHT LEAK TEST

The examination of the 3401 Type film threaded in the J-29 system
during the light leak test determined that the light tight integrity of the system
was acceptable for flight.

D. FLIGHT LLOADING AND CERTIFICATION

Pan instrument payload exhibits from the flight readiness test were
processed and examined on 1 March 1966, Both instruments were acceptable
except for excessive amounts of scraped emulsion which caused ragged rail
edges und clogged shrinkage markers, On the master instrument, the scraped
emulsion alco obscured one fiducial mark and caused minus density streaks in
the pzn formatl from deposits on the filter, It was therefore necessary to clean
bothi instruments and rerun the test. The second readiness test, also completed
on ! March 1966, showed the system to be in acceptable condition for flight
loadiny, ’

I.oading of the supply cassette and final assembly of the system was per-
formed on 2 March 1966, These operations were completed in a routine

maainc,
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The final light leak check showed no leaks except for one at the take-up
side of the master insirument drum. The magnitude of this leak was less
than similar leaks on several recent flight systems,

The J-29 system performance was considered acceptable and was certi-
fied for flight.
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REV/MODE
0 A
0 A
1 A
1 A
2 A
2 A
3 A
4 A
4 A
5. A
5. A
o A
6 A
6: A
7 A
7. A
8 A
8: A
9 A

J-29 182/183

RAMP
1 7
T 7
T 7
T 7
4 1
5 8
5 8
77
8 2
11
11
11 1
5 8
5 8
T 7
7.7
77
4 1
4 1

ENVIRONMENTAL TEST

TeURo
0
0
390
2215
2030
825
1645
2280
240
1360
.1460
1940
1090
1445
1180
1590
2430
1015
3210

INST 182

ACT. CAL.
3.655 3.649
3.650 3.649

3.500 3.513

" 24550 2.555

2.155 2.187
2.814 2.822
2.390 2.408
2.550 2.587
5.280 5.333
2.760 2.789
2.570 2.601
2.235 2.268
2.660 2.675
2.455 2.476
2.820 2.847
2.520 2.553
2.665 2.684

2.650 2.675

3,460 3.521

Table 2-1

10

DEV.

0.165

0.02S

0.37F
0.20F

1.45F

0.27F .

0.73F
1.44F
0.99F
1.05F
1.18F
1. 46F
0.54F
0.86F
0.95F
1.26F
0.71F
0.93F

1472F

INST 183

ACT.

3.645

3,650

3.500
2.550
2.150
2.820
2.395
2.555
5.270
{.760

 2.565

2.230
2.665
20455
2.830

2.520

2.655

2.640

34465

CAL.
3.642
3,642
3.507
2.555
2.186
2.819
2.408
2.587
5.320
2.787
2.600
2.270
2.673
2.476

2.845

‘24552

2.683
2.676
3.514

F@E»ﬂﬂfﬁuar<:lIIIIIIIIIIIIIIIIII' .

DEV.
0.08S
0.21$
0.19F
0. 18F
1.66F
0.02$
0.55F
1.23F

0. 94F

0.98F

1.34F
1.75F
0.31F
0.87F
0.52F
1.27F
1.04F
1. 26F
1.41F

182/183
OIFFe.

-0.27
~0.00
-0.00
=0.00

. -0023

0.21
0.21
0.20
-0.19

-0000

A -0.019

-0.22
0.19
-0.00
0.35
-0.00
-0.38
-0.38
0.14



' INST 182 INST 183 1827183
REV/MODE, RAMP T.U.R. ACT. CAL. DEV. ACT. CAL. DEV. OIFF.

9 A 1l 1 891 4.300 4,362 1.43F  4.315 4,352 0.85F  0.35
9 A Il 1 1880  2.233 2.266 1.46F  2.225 2.268 1.89F =0.36
100 A L1 1 3160  5.406 5.546 2.55F 5.432 5.532 1.81F  0.52
10 A T 7 40 3,580 3.647 1.83F 3.590 3.640 1.37F  0.28
1A 7 T 1910 2.655 2.484 1.15F  2.645 2,486 1.56F =0.41
1l A 7 T 2286 2.568 2.591 0.87F  2.568 2.590 0.85F =0.00
12; A8 2 1155  2.900 2.916 0.53F 2.895 2,913 0.61F =0.17
120 A" "8 2 845 3,620 3.648 0.T6F 3.628 3.641 0.35F 0.22
130 A 4 1 2630  2.365 2.398 1.40F  2.358 2.399 1.72F =-0.30
130 A . 11 1 1975 2.253 2.275 0.95F  2.243 2.276 1.46F -o.«agﬁf
14 A 11 1 3080 5,120 5.203 1,59F 5.138 5.190 1.00F ~ 0.35
150 A 5 8 . 0  3.050 3.113 2.02F  3.060 3.109 1.57F  0.33

<

0o 8 6 1945 2.270 2.275 0.21F 2.265 2.276 0.50F =0.22

6
1. 8 T 7 330 3.450-3.513 1.79F 3.455 3.507 l.48F 0.14
T

15 B 7 2450  2.670 2.699 1.08F 2.665 2.698 1.22F =0.19
1 8 4 1 0 4.300 4.394 2.13F  4.300 4.383 1.90F =0.00
z; 8 4 1 1630 2.170 2,206 1.64F 2.150 2.206 2.53F =092
2.8 4 1 1610  2.160 2.192 1.47F  2.140 2,192 2.36F =0.93
' 2 8 4 1 2130  2.155 2.190 1.58F 2.140 2.189 2.24F =0.70
2 ® 5 8 730  2.843 2.873 1.06F 2.835 2,871 1.25F =0.28
‘38 5 8 1550  2.403 2.436 l.34F 2.408 2.436 1.15F 0.21
3. 8 5 8 0 . 3.068 3,113 1.44F 3.073 3.109 1.15F 0.16
Taile o-1
11




REV/MODE RAMP

4 .

o

10

10

10

10.

e v v &

8

8
8
B

8

B

7
8
11
i1

11

1l
11
11

7

7
2
1

1

7

TeUoRe

2280
440
1460
1940
1090
1645
1230

1590
2430
1015
3310
990
2080
3170
0

0

INST 182

ACT.
2.573
4.768
2.590

2.260

2.67%

2.388
2.783
2.538
2.675

2.665

3.75%

3.958
2.325
5.730
9.070

3.650

CAL.
2,587
4,822
2.601
2.268
2.675
2.408
2.800
2.553
2.68¢6
2.675
3.737
3.965
2.318
5.726
9.056

3.649

"DEV. AND DIFF. ARE I[N PERCENT

THE (=) SIGN INDICATES THAT INST
F=FAST AND S=SLOW

DEV.

0.55F
l.12F
0.41F
0.36F
0.02S
0.81F
0.61F
0.58F
O.34F
0.37F
0.48S
0.18F
0.29S
0.07S
0.15S
0.02S

INST 183

ACT.

2.573:

4.758
2.580
2.250
2.680
2.368
2.783
2.548
2.680
2.670
3.743
3.973
2.318
5.725
9.060

3.640

CAL.
2.587
4.810
2.600
2.270
2.673
2.408
2.798
2.552
2.683
2.676
3.730
3.957
2.320
5e712
9.049

3.642

DEv.
0.53F
1.09F

0.TTF

0.87F.

0.25S

0.84F
0.54F
0.17F
0.10F
O.14F
0.36S
0.41S
0.07F
0.225
0.128

‘0.06F

1 IS SLOWER THAN INST 2

182/7183
GIFFe.

-0.00
-0.21
-0.39
-0.44

0.19
~0.00
~0.00

0439

0419
0.19
-0.32
0.38
-0.30

«0.09
\

-0.11
‘0027



J=29 CLCCK/IRIG. TIME CHECK ____ .

IRIG IRIG cLuCK DELTA DELTA
REV_UAY=HR=M[N=-3EC SECGNDS . ____SECUNOS IRIG CLOCK ____ERROR.
0 2715 7 S1L 57.780 23788317.780 5270.306 ——— - -
1,275 8_30_33.785.23790633.785 __ 7992.329_._. 2316.008___23146.023_ 0.018_

2 275 11 4 164.740 23800094,.740 17053.284 9460,755 9460.955 0.000
3 275 12 44 9.8R0 23805R49.880 22806.413 5755.140 5755%.129 =0.011
— % 275 L4 15 0.210_23811300.210.___282568.750___5450.330_5450.337__0.007_
$ 275 15 29 10.050 23815750.050 327084592 4449.8640 44649,842 0.002
6 276 d -1 46.120 23875306.120 Y2264.655 59556.070 59556.063 -0.007
—T.276..9.27 36.475-23880456.475 .. 97415.004 . 5150.355_ 5150.349. -0.006
8.276 11 O 6.350 23886006.350 102964.886 5549.,875 5549.882 0.007
9 276 13 23 33.375 23894913.37% 111871.919 8907.025 A907.033 0.008
~10_276_15_11  4.140_23901764.140. _1108022.068___6150.765__6150.749_=0.016.
11 277 8 13 45.220 23962625.,220 L179383.742 61361.080 61361.074 -0.006
12 277 9 31 15.323 23967C75.323 1R4033.A39 4650.103 4650.097 -0.0006
213 27710 ST 54365 23972225.345 . 169183.887. . 5150.022  5150.048_ 0.026_
Le 277 12 35 25.359 2397R125.359  19%083.872 5900.014 ' 5899.985 ~0.029
1 279 10 1 64390 24141¢60.390 35R6264.881 163541.028163541.006 -0.021
2 279_12 38_36.405.24151110.405 _368074.906____9450.015__9450.025_0.010_.
3 279 14 14 31,565 264156871.5%4% 373830.H39 5755.140 5755.133 =0.007
4 279 15 45 21.425 24162321.425 379279.913 5449.,880 5449.874 -0.0006
—-5.279 .16 59 31.632_26416677T1.632. 3837304126.._4450.207 _ 4450.213...0.006..

4 9 7 33.851-DELTA TIME TOTAL ACCUM. ERROR =0.031
-——— — o e .o __._ POWER DOWN__ _____
6 ¢80 8 59 92.960 24224392.960 9464.737 -—- == -—-

T 280 10 42 23.355 24230543.355 -15615.131 6150.395 6150.394 =-0.001.
—B8.480 .12 .59 2.145.24238742.145 __.23813.924 __8198.,790_8198.793_.0.003_
9 280 14 33 12.260 24244392.260 29464.039 5650.115 5650.115 0.000
10 280 16 15 42.775 24250542.775 356144551 6150.515 6150.512 -0.003

+ 0 7 15 69.815-DELIA TIME TOTAL ACCUM. ERROR =0.001
14
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SECTION 3

FLIGHT OPLERATIONS

A, SUMMARY

All launch, ascent, and injection events occurred as programmed. All
Thor und Agena events were normal which resulted in achieving the desired
orbit, '

Both panoramic instruments operated satisfactorily throughout the flight.
Average cycle rafes on both units deviated from the pre-flight calibrated
values by less than 1. 0%.

The -1 and -2 Stellar/Index cameras operated normally throughout the
flight.

The clock, instrumentation, and the PMU systems functioned properly
throughout the flight.

The command system performed satisfactorily except for the V/h delay
stepper switch which failed to home in position one on numerous occasions
throughout the flight.

Both the -1 and -2 recovery systems were successfully recovered by
air catch on orbits 81 and 159, respectively.

B. PANORAMIC CAMERA PERFORMANCE

Camera system dynamics were normal throughout the -1 and -2 missions.
The filin transport of both camera systems was normal. Cycle rate data
(Table 3-1) indicates that the camera systems were generally less than 0.75%
from the calibrated systems value. The master and slave instruments were
generally less than 1. 07 apart throughout most of the flight. The 99/101
averuge clutch ratio was 6/6 for both instruments, Camera film depletion
occurred prior to the engineering operation on Rev, 151, '



POR-SECREF-C
NO.

Pancramic film consumption

These data arc bascd on cycle counter readings and nominal film
supply. '

Predicted Actual

Master Slave Master Slave
Pre-lLaunch 110 110 102 110
-1 Mission 3000 3000 2956 2945
-2 Mission 2935 2935 2991 2995
Total Frames 6045 6045 6049 6050

FNMC Meateh

The RTC command setup (R8-A3-D7) provided a good match between

the calibrated rates and the orbit rate requirements throughout the
mission., Normal operations occurred well within acceptable tolerance,
especially during -1 phase of the mission. However, the malfunctioning
of the V/h delay start selector switch caused occasional FMC errors as
high as 207%. An error of this magnitude could produce noticeable smear
on the photography.

The V/h programmer usually started at the desired delay step or one
step later. Therefore, the RTC command setup was changed (R7-A3-D6)
to insure the most favorable ramp match. However, when the V/h delay
failed to start in eithzr of these positions, excessive FMC errors were
produced,

INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

Instrumentation System Performance

The instrumentation system performed satisfactorily throughout both
missions except for points 1 (cal 1/2) and 2 (RTC 6 tens position) on
channel 13. These two points on the commutator indicated the same
voltage walue beginning on Rev 87 of the -2 mission. This condition was
present uniil sometime between the engineering passes on-Rev 103 and

15



TOR SECRET C
NO.
110, Both these points indicated the proper voltage levels on the

engincering pass on Rev 110 and throughout the remainder of the
mission, The cause of this anomaly remains unresolved.

Command Syvstem Pertormance

The payload system responded to all stored and real time commands
except for the erratic homing of the V/h delay stepper switch. This
anomaly was first encountered on the ''Post-Mate Confidence' prior
to launch. A special confidence re-run was conducted to insure
satisfactory performance of the V/h delay stepper switch. The V/h
delay stepper swiich was given a homing command five different times.
The stepper switch failed to home properly on the first two attempts
stopning in position 11, On these two attempts the unregulated voltage
was set at 28 volts and 26 volts respectively. The unregulated voltase
was then sel at 24 volis and the V/h delay stepper switch homed pro-
perly to position 1 on the next three attempts.

The vehicle unregulated voltage was predicted to drop to approximately
24 volts after the second day of the mission. It was, therefore, decided
to proceed with the launch and if necessary, adjust the ramp, amplitude,
and V/h delay start position to compensate for erratic homing.

Refer to Table 3-2 for the orbits in which the V/h delay switch failed to
home in the proper position,

The problem of the erratic homing of the V/h stepper switch has been
attributed 1o the installation of two spark suppression diodes in this
circuit. A decision was, therefore, made to remove these two diodes
from all subsequent systems.

D. CL.OCK SYSTEM PERFORMANCE
The payload clock system performed satisfactorily during both phases of

the mission, The clock/system time correlation data obtained from the
acquisitions are included in Table 3-3.

16



FOP-SEERTT C
NO.

JON PRESSURE MAKE-UP SYSTEM PERFORMANCE

The pressure muke-up system operated normally throughout the flight,
The averoge gas consumption was 7.7 psifmin, for a total instrument operate
time of 219 minuates. The supply pressure dropped from 2350 psig at launch
to 420 psig at the end of the -2 mission,
]
The average gas conswnption rate was 7.5 psi/min. for the -1 mission
and 8.0 psi/min. for the -2 mission,

F. THERMAL ENVIRONMENT

The ternperature data obtained from th acquisitions are contained
in Table 3-4. Average panorarnic camera temperatures for the master camera
varied from 89°F to 72°F and the slave camera temperatures varied {rom
83°F to 64°F during the mission. The actual system temperatures versus the
predicted sysiem temperatures for the major components are compared in
Figurcs 3-1 to 3-3. '

G. STELLAR/INDEX CAMERA PERFORMANCE

The -1 stellar/index camera operation was normal throughout the mission
with telemetry indicating proper metering and shutter operation,

The -2 stellar/index camera operation was also normal throughout the
mission with no abnormalities noted in telemetry.

17
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NO.

J4=2G6 1327143 FLIGHY CYCLE ~ATES

| INSl. 182--==- . INST. 183-=—=- {

i - [ o l
ACve CP RAMP TULR SYSTEM ACTLAL UNIT SYSTEM ACTUAL UNIT SYSTEM 1Bz/iP3
vUGE R A SECS CALIS. LEVe UEV. CEV. OEV. ClFr.

C9 & 8 3 120 5.132 5.CS5 1.62F 1.50F 5.045 1.56F  L1.70F =0.20
16 A 3 3 1655 2.263 2.280 C.79S Co75S 2.260 GC.17F C.l4F =0.a4
31 A T 3 1869 2.21& 2.215 C.04F GC.C3F 2.220 G.21S 0.20S 0.23
47 A T 3 1642 2.224 2.262 C.8CS 0.8lS 2.223 C.04F 0.05F =0.85
63 A 7 3 1700 2.221 2.223  C.325 G.33S 2.232 6.535 0.515 0.18
79 A T 3 1660 2z.223 2.230 C.31S  $.32S h

88 4 T 3 269 4.6C9 4.602 C.21F 0.09F 4.590 0.2%F G.41F -0.33
G4 & 1 3 1823 2.216 2.251 1.566  1.575 2.231 C.6ES 0.665 =0.89
293 8 T 3 340 4.455 4.353  1.555 2.11S 4.574 2.7CS 2.585 0O.4o
110 B 7 3 1903 2.21& 2.232 C.135 C.74S5 2.217 C.08S 0.07S -0.67
126 8 7 3 1911 2.216 Z2.223 GC.785 G0.79S5 2.224 G.39S 0.38S —0.40

CEV. ANC OIFF. ARr IN PERCENT

TFE (-) SIGN INDICATES ThHAT [ANST 1.1S SLCWER THAN INST 2
FaFAST-AND S=SLCw : : :

Table 3-1
18
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ATNORVAL V/E DELAY HOME POSITION

Rev.  Station Stepper Switch V/d Start Position
Home Position : Error
29 11 © 80 Seconds Late
L2 11 60 Seconds late
L il 60 Secocnds late
T1 11 60 Seconds Late
~L 11 60 Seconds Late
&0 11 60 Seconds late
37 11 60 Seconds Lata
39 11 60 Seconds late
¢l | 11 6C Seconds Late
55 . 11 _ 60 Seconds Late
101 4 1l . 6Q Seconds Late
1CH 1 60 Seconds Late
1C6 i1 £C Seconds Late
1 8 240 Seconds Late
et 10 120 Seconds Late
Y 7 - 300 Seconds Late
17 ¢ %00 Secends Zarly
119 11 60 Seconds Late
2 7 00 Sceends lLate
123 11 60 Seconds lLate
126 11 60 Secccnds Late
131 11 : - 60 Seconds Late
iz3 11 50 Seccrds Late
135 11 60 Seconds Late
135 7 . 300 Seconds late
139 11 60 Seconds Late
w2 L 180 Seconds Early
150 11 60 Seconds Late
152 i _ 180 Seconds Early
153 11 60 Seconds Late .
3 7 ~ 300 Seconds late
158 11 60 Seconds late
159 11 . " 60 Secouds Late
Table 3-2

19
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TATLE 3-k

J-29 TFMPERATURE SULGARY

SELSCR ORBITS ACQUIRED

Masliy ___j.____A B

Camers 0 2 16 2% 31 ko k7 56 63 72 79 88 94 103 110C 119 126 135 151
3 €0 31 79 &2, 80 80 78 8 76 78 73 7h €8 70 65 €9 65 69 7O
L s& &4 81 34 31 82 79 & 77 80 73 76 69 T2 67 71 66 70 76
5 58 o0 Z6 9 86 87 8 87 82 8% 8 30 75 77T 1R 75 70 T4 73
& 57 30+ 92 9592 92 8 91 87 89 84 &v 78 719 77 75 73 Th 7
7 Sk ol 4y 29 &8 37 85 3 83 84 81 79 TS5 75 T3 73 70 7L 71
8 61 oy ouc B 28 8% 85 B2 86 S0 81 75 78 Tk 77T 7175 75
Q Su 43 9z 95 o2 93 83 92 8 90 8L 8 79 8 76 80 73 T8 78
1C T T L e R P L T - e = -
11 5 clo9y 95 92 93 89 90 65 & 33 80 T 78 712 75 70 T 70
12 & &2 79 &2 80 81 77 81 75 80 73 76 €3 T3 66 72 65 7C T2
23 osboan 37y S9 68 85 2k 85 81 83 79 € TC 72 o6 69 €8 €8 &9
AVG 55ch <o 3237 o 3 3¢ 81 ok 78 78 vz 76 712 7k &3 12 ve
Siave
3 57 29 37 &8 87 8 84 8 81 8 77 77T 7L T2 69 70 65 67 66
b shoZr 13 83 79 81 77 31 76 718 T2 Th 67 70 65 68 62 65 Ak
5 5¢ 3 B0 2 51 8 79 82 77T 79 T4 75 70 71 &8 66 &4 €8 67
€ °5 27 Z1 33 82 8 8 & 79 80 7€ 715 7< 1 &9 69 €56 &S 70
T 50 28 &z 25 83 82 31 &1 80 31 78 76 &5 T2 69 70 457 63 &8
3 55 €3 &z g2k 32 83 30 83 79 & 76 78 71 Th 69 72 67 71 71
9 <G 3% 79 21 80 8¢ 78 8 77 8C 75 76 €9 T2 68 1 %6 70 T1
30 -— - - - - - -— - - - - - - - - - - - - - -
i 58 72 70 Ti 72 70 €9 T1 68 69 66 65 fz 61 €0 €0 56 g 59
1z 6 6 ol 35 81 8 78 32 76 79 73 76 €83 73 66 69 563 & €6
13 53 20 8¢ 81 % 79 78 79 76 77 7k 71 67 67 6k €5 6L 6L ek
LG ST ¢3¢0 o3 k2 81 78 8 77 79 Tk 74 A5 70 67 68 6L €66 o7
S’Q e
il 55 €% 65 67 &7 67 €7 69 b7 62 €L Fh €0 60 S8 50 56 57 58
G Tz oTr 76 Th 75 T2 76 7L Th 69

62 €3 65 63 63 50 2 61
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SECTION 4

MISSION 1050-1 RECOVERY SYSTEM

SRV #709 was received at A/P on 16 July 1965. The receiving weight
was 148,35 pounds. After modification and incorporation of outstanding
E.O.'s, the SRV was delivered to Systems Test for mating to the J-29
system. The capsule was delivered to VAFB on 24 January 1966.

-1 Mission

The -1 recovery system was successfully recovered by air catch on
orbit 31, March 14, 1866,

Impact Point

Predicted Actual

23°33' N 168° 55'W 23% 26' N 168° 37" W

The sequcnce of re-entry events is contained in Table 4-1.

26

—



MISSION 1030-1

RECOVERY SEQUENCE OF EVENTS

Delta Time (Seconds)

Event Actual

*Arm 16.73
*Transfer 2.0
Electricol Disconncct 0.86
®%5pin 3.42
Retro 7.52
Despin 10.55
T /C Separation 1,51
%G Switch Open 486. 39
Parachute Cover Off 33.98
Drogue Chute Deployed 0.66
Main Chuie Bag Scparate 9. 97
Main Chute Deployved 0.43
Mein Chute Disrcef 4,63

* From Separation
#% From Flectrical
e Aot

**%% From Reiro

Spin Rate: 64 RPM
Despin Rate: N/A
Retvo Velocities: 1075.8 Ft/Sec.
TABLE 4-1

Nominal
Events + OT

77 +1,0

2.0 +0.25

+0.430
0.900 _ 0. 400

3.4 +0.30

10.75 +0.59
1.5 +0.15
491, 8 to 502, 6
34.0 + 1.5
0.63 + 0,08

+.48

10.14 _ "o

o

0.52 +.13

+.49
4.46 "9

27
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SECTION 5
MISSION 1030-2 RECOVIERY SYSTEM
SRV #710 was rcceived at A/P on 16 July 1965, The receiving weight
was 149.6 pounds., After modification and incorporation -of outstanding
E.O.'s the SV was delivered to Systems Test for mating to the J-29

system, The capsule was delivered to VAFB on 24 January 1966.

-2 Mission

The -2 recovery system was successfully recovered by air catch on
orbit 159, March 19, 1966,

Impact Point
Predicted Actual

22°% 351 N 148°% 22t w 22° 42' N 148° 14" W

All recovery events occurred within tolerances. The detailed recovery
evoent times are contained in Table 5-1,
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MISSION 1030-2

RECOVERY SEQUENCE OF EVENTS
Delta Time (Seconds)

Everl_

*Arm

*Transfer
Electrical Disconnect

Separation
*%*Spin
Retro
Despin
T/C Separation
*¥%"'G" Switch Open
Parachute Cover Off

Drogue Chute Deployed
Main Chute Bag Separate

Main Chute Deployed

Main Chute Disreef

* From Scparation
* From Llec:irical Disconnecct
From Retro

Spin Rate: 81 RPN
Despin Rate: 9.5 RPM

Reiro Velocity: 966.4 Fi/Sec.

Actual

76. 96
2,0

0. 97

3. 37
7.95
10,72
1.55
500. 23
33.43
0.75

9.50

0.43
4,49

TABLF 5-1

Nominal
Events + AT

77 + 1.0
2.0+0.25

+ 0,430

0.900 _ 0. 400

3.4 +0.30
7.55 + 0. 45
10,75 +0.59
1.5 +0.15
491.8 to 502.6
34.0 + 1.5
0.63 +.08

+. 48
10.14 _ "0

0.52 +.13

+ .49
4.46 _ oo
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SECTION 6

MASTER PANORAMIC CAMIZRA

A, COMPONENT ASSIGNMENT

Component Serial Number

Main Camera 182

Main Camera Lens 1902435
Supply Horizon Camera 281-G4
Supply Horizon Camera Lens E12364
Take-up Horizon Camera 284-G3
Take-up Horizon Camera l.ens E12876
Supply Cassette SC-29

B. CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens 24" £/3.5

Slit Width 0.275"

Filter Type Wratten 23

Film Type Eastman Type 3404
Suppl; (Port) Horizon Camera: _

Lens 55 mm /6.3

Aperture Setting £/6.3

Exposure Fime 1/100 second

Filter Type ) Wratten 25
Take-up (Starboard) Horizon Camera:

Lens 55 mm £/6.3

Aperture Setting | £/8.0

Exposure Time 1/100

Filter Type o Wratten 25

30
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C. POST FLIGHT PLEREFORMANCE EVALUATION

The overall puotographic quality of this mission was low due to severe
haze layers over many wargets., This causcd the contrast to be drastically
reduccd. The sepgments of the mission in clear weather displayed excellent
image quality,

1

The mcasurced minimum densities were higher than on previous Corona
missions. The correlation between these densities and mission performance
will not be fully understood until & resecarch analysis is undertaken. It is
noted ithat this mission received a comparatively low percentage of full pro-
cessing,

The starboard looking horizon cameras produced poor, but useable
imagery carly in the mission, As the rlight progressed the imagery degraded
to a uscless condition., They staried to clear on pass D-98 and after pass
D-132 they were normal,  There is no assignable cause at this time for
this condition,

The end of pass marker was missing on the film from the master
instrument. The pre-flight material indicated that it was operational prior
to lift-off so it issurmised that ascent vibration caused the anomaly.

The following characteristic anomalies were normal; format and rail

scratches, ragged format edges, edge static and light leaks, These items
warrant attention 1o prevent increased degradation,

31
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SECTION

SLAVE PA N‘ORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Component Serial Number

Main Camera 183

Main Camera Lens 1882435
Supply Horizon Camera 301-G6
Supnly Horizon Camera Il.ens - E12845
Take-up IHorizon Camera 301-G5
Take-up Horizon Camera Lens E12844
Supply Cassette SC-29

B. CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens 24" £/3.5

Slit Width 0.175

Filter Type Wratten 21

Film Type Eastman Type 3404
Supply (Starboard) Horizon Camera:

I.ens 55 mm /6,3

Aperture Setting , £/8.0

Exposure Time ' : 1/100 second

Filter Type Wratten 25
Take-up (Port) Horizon Camera: '

Lens 55 mm, £/6.3

Aperture Setting ' f/6.3

Exposure Time , 1/100 second

Filter Type : Wratten 25
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SEICTION 38

PANORAMIC CAMERA EXPOSURE

The Master camera contained a 0. 275 inch slit with a Wratten 25
filter while the Slave camera used a 0, 175 inch slit with a Wratten 21
filter, The nominal exposure times for the Master and Slave instruments
are shown as a function of latitude for passes 8, 56, 103 and 151 in
Figures 3-5 to 8-12, The frequency distributions of the solar elevations
and solar azimuths encountered during photographic operations are shown
in Figures 8-1 to 8-4,

The predicted level of processing for the original negative is based
on the in-flight performance estimate and is tabulated below with the
processing levels reported by

Mission/Camera Primary Intermediate Full
1030-1/FWD Predicted : 0% 58% 429,
Actual 3% 31.7% " 65.3%
1030-1/AFT Predicted 0% 53% 47%
Actual 0.2% 45. 6% 54, 2%
1030-2/FWD Predicted 1% 429 57%
Actual 0.1% 52.5% 47, 4%
1030-2/AFT Predicted ‘ 1% 23% T6%
Actual 0. 2% 28. 3% 71.£%
-~
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SECTION 9

DIFFUSYE DENSITY MEASUREMIENTS

The diffuse density measurements made by AFSPPF were computer
sorted ot A/F 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 deggi , the
accuracy of the Processing Ilistory published by appears
rather low and processing transition phases are not accounted tor. The

sorting technique selected uses the base plus fog density values where
measurcinenis 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 percentoge of original negative that was processed at each
level, baced on the computer sort, is tabulated below with the predicted
and repovied processing percentages,

Mission Camera Primary Intermediate Full

1030-1 FWD Prcdicted 0% 58 42
Reported 3 31,7 65. 3
Computed 0.8 51.7 47.5

1030-1 AFT Predicted 0 53 47
Reported 0.2 45.6 54.2
Computed 0 71 29

1030-2 FWD  Predicted 1 42 57 ,
Reported 0.1 52.5 “ 47.4
Computed 0 70 30

1030-2 AFT Predicted 1 23 76
Reported 0.2 28,3 71.5
Computed 0 .30 70

46
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The tabulations of density frequency distributions for Missions 1030-1
and 1030-2 are includcd in Appendix A, Table A-1 thru A-4, The graphical
presentution of the density distribution are computer plotted in Appendix A
Figures A-1 thru A-39, ' '

A summary of the processing and exposure analysis is shown in Table
9-1. 7The terrain D-Min criteria, (range) for proper exposure and processing
is 0.40 to 0, 90 density units, The area measured for D-Min is selected
subjectlively and is not necessarily the absolute D-Min in the photography.

A density range chart, Figure 2-1 is included in this report, This
type of chart for missions 1004 to 1031 is included in the A/P Final Report
for Mission 1031,

These charis are producced from the same density measuwements
previously mentioned in this section. The computier produced the mean,
median and renge figures for the various processing levels used, The
chart includes the number of frames (samples) in which the density
measurcements were made, These measurements are made on approximately
every tenth frame throughout the mission.
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SECTION 10
PERFORMANCE MEASUREMENTS_ e
The photography acquired by both panoramic cameras during Missions

1030-1 and 1030-2 received a MIP rating of 85. A summary is tabulated
f the MTF/AIM resolution values measured by AFSPPF and

ﬂ The microdensitometer slit used by AFSPPF and
microns by one micron.

a

Mission Camera AFSPPYP -

'1030-1  FWD 81 66
1030-1  AFT 14 | 77
1030-2  FWD - 73_‘ - n
1030-2  AFT 86 71

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

Mission 1030 contained an unusually high percentage of photography that
was degraded by atmospheric condltlons, the PEIR report states that for
Mission 1030-1 only 2% was clear terrain,.and Mission 1030-2 contained 11%
clear terrain. Consequently, only a very small amount of photography from
engineering operations is suitable for evaluating the system performance
capability. :

Pass D47 covered Indian Springs and Pahrump .Fixed CORN targets.
Indian Springs had solid cloud cover. Pahrump was degraded by thin clouds
or haze, but the high contrast fixed target was read to 12 feet ground reso-
lution. A mobile T Bar Target of low contrast was deployed near the fixed
target. The largest group (16 feet) could not be resolved. Obviously, the
system capability is much better than shown under this atmospheric condition,

The other 2 resolution targets photographed on this mission were even
less useful. The Fort Huachuca target on pass D31 was in the bonus area and
out of focus. A mobil medium T-Bar target was deployed at Lompoc,
California for pass D126. This target appeared 2 inches from fhe end of the
format and thus suffered loss of scale. The forward camera resolved 16 feet
on the ground and the aft camera resolved 12 feet. ' '

Pass D126 did contain a few square miles of clear terrain around
Ventura, California with no ‘detectable haze., At a sewage treatment plant
the catwalks and spray arms on the clarifier tanks were detected by both
cameras, representing a detection capability of 5 feet, A few miles away,.
at Oxnard AFB, the 3 foot spaces of the runway threshold markers could not
be seen, in spite of a 15 1 aspeet ratlo.

The only conclusion that can be érawn from the foregoing is that this
particular system was capable of resolvmg less than 12 feet on the ground
but probably could not resolve 6 feet.
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SECTION 12

MISSION 1030-1 STELLAR-INDEX CAMERA

A, COMPONENT ASSIGNMENT

-

Component . Serial Number .

Camera D-94
Index Reseau l . . .‘100
Stellar Reseau ) o ‘ 107

B. CAMERA DATA AND FLIGHT SETTINGS -

Stellar Camera;

Lens . | | 85 mm £/1.8
Exposure Time , 2 seconds

Filter Type ‘ None

Film Type ' . Eastman Type 3401

Index Camera:

Lens . o 38 mm f/4.5
Exposure Time : | 1/500 second
Filter Type Wraitexi 21

Film Tyﬁe | . _ | Eastman T'yp'e‘é400

C. POST FLIGHT PERFORMANCE EVALUATION

The -1 mission instruments each produced 422 frames of good quality
photography. Plus density streaks, multidirectional, appeared intermlttently
through frame 78 of the stellar material, - To determine the source of these ,
~ particles would be difficult and since they have a minimal effect on data reduction,

there will be no further action taken.’

-52'-
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SECTION 13

MISSION 1030-2 STELLAR-INDEX CAMER_A -

A. COMPONENT ASSIGNMENT

Component ) .+ Serial Number |

Camera D-82
Index Reseau . ’ : : 195

Stellar Reseau A - ' 102

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera;

Lens 85 mm £/1.8
Exposurve Time ' - 2 seconds
. Filter Type :_. None

Film Type o Eastman Type 3401
Index Camera: _

Lens _ 38 mm /4.5

Exposure Time : 1/500 second

Filter Type ' Wratten 21

Film Type : Eastman Type 3400

C. POST FLIGHT EVALUATION

The -2 mission instruments each produced 444 frames of good quality
for data reduction,.

 In many target areas there was a severe haze layer that drastically reduced
contrast and image quality. An analysis of the index material shows that only
15% of the -1 mission and 17% ofthe -2 mission had clear weather (10% or
less cloud cover). -

53

e

<



FOPSEERET
NO,

SECTION 14

_VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1030-1 and 1030-2 were
derived from the reduction of the Stellar camera photography. This
attitude data is supplied to A/P by NPIC,

The attitude errors for 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 1030-1 and Figures 14-7 through 14-12
for Mission 1030-2,

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.

v Mission 1030-1 Mission 1030-2

Value 90% Range 90% Range
Pitch Error (°) © 0.67  -0.3810+0.96  0.70  =-0,06 to +1.0°
Roll Error (°) 0.25  -0.26 to +0. 80 0. 27 -0. 35 to +1.05
Yaw Error (°) 0.89  -1,30t0 +0.90  0.87 -1.35 to +1,05
Pitch Rate (°/hr.) 29.63 -85 to +85 28, 38 -56 to +76
Roll Rate (°/hr.) 22.70  -65 to + 175 22. 66 -90 to +80
Yaw Rate (°/hr.) 36.09  -50 to +85 36. 29 -50 to 62

Sk
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