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FOREWORD

This report details the perform the payload system during
the operational phase of the Program ght Test Vehicle 1170.

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

This document is the final payload test and performance evaluation
report for Missions 1011-1 and 1011-2 which was launched on
5 October 1964. : ‘
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INTRODUCTION

This report presents the final performance evaluation of Missions
1011-1 and 1011-2 of the Corona Program. The purpose of this report
is to define the performance characteristics of the J-3X payload system, = ™
to identify the source of. m-fhght anomalies and recommend the appropriate

corrective action.

The performance evaluation was jointly conducted by representatives
of Lockheed Missiles and Space Company (LMSC) and ITEK at the
facilities of NPIC and AFSPPL. 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, visual RES values and
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude
error values, frame correlation times are made at NPIC who also .. -

supply the Proces Summary and MTF IAIM resoluﬂou reports pu

lished by

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

No.
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SECTION 1

SYSTEM PERFORMANCE

A. MISSION OBJECTIVES . —

The payload section of Mission 1011, placed into orbit by Flight Test
Vehicle #1170 and SLV-2A booster #421, 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-3X
payload system. This Corona "J" system is designed to acquire search
and reconnaissance photography of selected areas of the earth from
orbital altitudes. The planned mission was two, four day photographic
periods with no deactive period.

B. MISSION DES CRIPTION

The payload was launched from Vandenberg Air Force Base (VAEBp :
at 2150:15 Z (2:50:15 PDT) on 5 October 1964. Ascent and’ injection were-.
normal and the achieved orbit within nominal tolerances. Tracking and
command support was effected by the Air Force Satellj il

under central -
control of the Satellite Test Center at Sunny Mission 1011-1
consisted of four days operation and was completed by air recovery on
9 October 1964. The recovery sequence of Misasion 1011-2 was attempted
on pass D-112 however the decay of the unregulated power supply had
reached a level that precluded recovery. Py

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

°
ORBITAL PARAMETERS
- Orbit 1
Parameter Predicted Actuals
Period (Min. ) ~ 90.87 90. 80
Perigee (N. M. ) 99.98 99. 35
Apogee (N. M.) 244.86 242. 68
Inclination (Deg.) 80. 00 79. 99
Perigee Latitude (Deg.N.) 22,14 20,90

Eccentricity 0.020 -0.01989
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C. PANORAMIC CAMERAS

‘The Master and Slave panoramic cameras operated throughout both
missions with no significant problems and Mission 1011-1 produced
exceptionally good photographic coverage. The cloud cover and atmos-
pheric haze observed in the photography was relatively high. A small -
area on the Slave camera formats during the majority of Mission 1011-1
contained a small soft focus area.

D. STELLAR-INDEX CAMERAS

The Mission 1011-1 Stellar-Index camera operated properly through-
out the mission and produced very high quality photography. The Mission
1011-2 Stellar-Index camera operated properly during the mission except
on paas D-110.

E. OTHER SUB-SYSTEMS

The clock, instrumentation, pressure make-up, command and thermal
control sub-systems performed satisfactorily through both missiom L

F. CONCLUSIONS

" Mission 1011-1 achieved the objective of acquiring high quality search
and reconnaissance photography from orbital altitudes.

G. RECOMMENDATIONS

The evaluation and analysis of the data produced by the mission has
resulted in the following recommendations.

@

1. Continue the use of the nominal exposure criteria for full
processing.

2. Determine the cause of the latitude mismatch between ephemeral
data and photography.



- T T . SECTION 2

PRE-FLIGHT SYSTEMS TESTS

A. ENVIRONMENTAL TESTING

1. Test Objective

As a standard procedure, the J payload systems are subject 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 J-3X payload system was in the HIVOS chamber at LMSC, .
Sunnyvale for environmental test during July 24 through 30, 1964.
The test consisted of 2 days operation in the "A"-mode; 2 daya, 3

£

of soak; 2 days of operation in the "B" mode. _The system dur{ﬁi‘ '_

the test was complete except for Stellar IIndex cameras.

Results of the operation were generally satisfactory. Cycle rate
predictability for the panoramic cameras was + 1. 5% for the
master and + 2. 3% for the slave.

Clock performance was satisfactory. The error observed after
2 days each of "A" and "B mission operation was -0. 046 second
and -0.039, respectively.

Both "A" and ""B" recovery sequences indicated satisfactory
performance. The instruments stowed properly during the ""A"
recovery cut and wrap operation.

3. Panoramic ("‘amera Performance

Satisfactory instrument operation was observed throughout the
test on channels 6, 8, 9 and 10, which monitor such functions
as payload transport and clamping, 99/101 clutch operation,
-lens rotation, and center of format. Instrument operation at
start and shutdown was normal.

3
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Evaluation of the test film showed that the Mas ter camera
produced minor start-up corona marking which was well within
the acceptance criteria. The J-3X system was recommended
for flight. e

.. Stellar-Index Camera Performance

Both Stellar-Index cameras were environmentally tested in

the TEAL chamber as sub-systems. The camerad performed
satisfactorilly and the corona discharge fogging on the metered
film was within the acceptance criteria. '

Instrumentation Performance

No valid correlation was obtained during the "A" mission
operations between the footage pot calibrations and the cycle
counter readings. Sanborn calibrations on commutated channel
11 were not sufficiently accurate to get rehable footage pot
readmgs : S

- s ‘5 i o ﬂ.“’g';l &a“
Master camera potentiometer readlngs did not exceéd
throughout the "'B" mission operations. Better correlation waa -
obtained for Slave camera footage pot and cycle counter during
this phase. Variations of 10 and 15 cycles were observed.

Temperature Environment

Lk
Typical instrument temperatures recorded through the test are R |
as followa: -
Mission  Orbit Magter Camera w" 5
A 1 82° 75°
A 16 880 880 ¥
A 32 : 89° 87°
B 48 71° 66°
B 62 760 630
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The self-heating characteristics of the temperature sensors
were determined during the HIVOS test. Figure 2-1 shows
. this characteristic for the sensors.

7. Pressure Environment

The HIVOS test was conducted without a Pressure Make-Up
system. The internal camera pressure data for the test is
shown in Figure 2-2.

RESOLUTION TEST

The dynamic resolution test of the J-3X payload system was per-
formed at the A/P facility on 13 August 1964. Each panoramic
camera photographed high and low contrast resolution targets.
The resulting through focus resolution data is shown in Figure
2-3 for the Master camera and in Figure 2-4 for the Slave

camera.

S e , S e TJ;._L:?:_‘;“.;‘;L{.:
The examination of the film threaded in the J-3X system during the
light leak test determined that no film fogging was present. The
light leak integrity of the system was considered acceptable for
flight.

o
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SECTION 3

FLIGHT OPERATIONS

INSTRUMENTATION AND COMMND PERFORMANCE

All of the command functions performed properly during ascent. The
RTC functions could not be commanded during several orbits late in
Mission 1011-2, The unregulated power supply dropped to 18.5 V

by orbit 103. The recovery commands were received during orbit 112 -
"~ but power was insufficient at this point to effect the recovery events.

The telemetry performed satisfactorily with the exception of Points
40 and 41 on commutated Channel 11. These points were shorted
together and read the same voltage levels throughout the flight. This
condition was observed during the Task 3 phase of the countdown,

Point 40 is "+24 Volt Unregulated Momtor" Point 41 is "Instrument e

ON/OFF Momtor"

PANORAMIC CAMERA PERFORMANCE SRR

Engineering operations were programmed for acquisition over

*during Orbits 9, 16, 32 and 37 of
Mission 1011-1, and 72, , 95, 103 and 110 of Mission 1011-2,
Instrument operation and payload metering was satisfactory thrbﬁéh-
out both Missions 1011-1 and 1011-2 as indicated on TL.M by the

. center-of-format, lens rotation, and payload supply and take-up
monitors. Start-up and shut-down was normal.

Cycle rate data is tabulated on Table 3-1. The Master camera ran

up to 4% faster than the Slave camera. The ramp reference level

and amplitude setting was changed during both missions to compensate
for the error in cycle rate predictability for the Slave camera. The
cameras ran within 1% of each other during the environmental test.

-12-
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' TABLE 3-1

_ §=3X CYCLE RATE DATA

Master Slave

Caxera - Camera

obit . Bamp. . LGB . $Deve % Dev.,
s . » »

5 ek 106 | S P 2228

16 7h 181 228 k8 S
32 6=k

72 6k a9 .2 F 298

79 6~ 1672 1 s . ko 8

95 . 5=k 1721 1.0 8 . .3.T 8

‘10 5k 1845 1.3 8 ., b5 S

# The values in thess colusms. represent percent deviation
of the actual instrument oycle periocd froem nominal.
S = Slow and F = Faste '

NO_ . E
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Film consumption for the flight was as follows:

MISSION 1011-1

Master Slave

Cycles 3046 3061
. e

Feet 8057 8100

MISSION 1011-2"

Cycles 2711 2625
Feet 71171 6942

*The values given for the 1011-2 Mission represent the
amount of payload in the capsule at the time that
recovery was attempted.

STELLAR- INDEX PERFORMANCE

Normal Stellar-Index film metering was observed by TLM or each:..
operation over except Orbit 110. Durmg
Orbit 110 neither the Stellar nor Index unit metered during any
portion of the 55 cycles of panoramic camera operation. The un-
regulated and regulated supply was 19.1 V and 27. 5 V, respectively,
at this time. . Normal S/I operation was observed during Orbit 103
with 18.9 V unregulated and 27. 5 V regulated supply.

The shutter pulse was observed at the proper sequence for all daytime
operations cwer# These occurred during -~ =y
orbits 16, 32, 48, 79, 95 an .

CLOCK PERFORMANCE

Satisfactory clock correlation was obtained for both missions. Clock/
System time correlation data is contained in Table 3-2. The system
time is fitted to a best fit curve of clock versus system times which
is represented by a second order equation in this case. The table
includes the amounts that the recorded values of system time deviate
from the corrected values.

-18-



9 397,100.629 C - 39916.295 - .+ 005 S
16 ° 436,880.74k SR - 79696,309 e .003' “"‘~
25 48,236,357 . BoSsL.G2L ' _" o2 e
3. S18,A72.845  TABBB.A08 ' - .00
32 523,917.150 80332.713 . . = .0 _ _
ko 28,8579 - 3TAES3 o0 =006
M7 68,794.847  7seeL.a9 . . ' * 003 '
56 116,133,480 36619.950 +.003 -
63 - 155,731.760 . - 76218.228 - P d 002 MRS

S on Caenes R 3176“32

79 . | ok2,87A3 - 76933.893
88 . 290,251.4L48 | 37937.908

95 329,880.561 TIS6T.018 - .0
103 3m,82.762 - 3UG.AS - +.00L i
110 L11,382.169 | T2668.619 - - 002

Coefficients for second order equation used to éomputc cori'ectgd systen
tizes are: | | ' L
c'o = <35718L4.44098
/8, = 1.000000045985
2, = 0.72357760153h1226 x 10783 -

£C2E: 3.5 m.8. was subtracted from the raw lystm tim as an amwmte
comenution for TLM transuission t:l.u ‘

T - — _.... S IR . ," .\.7
NO. ) - - . ' ‘ ) ,",, -_-J-
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The temperatures monitored during night are shown in Tables 33"

The corrected system time values are computed from the equation -

y*= a2x2 + a,x + a where y = corrected system time and x = clock

time.
'y

.- PRESSURE MAKE-UP SYSTEM PERFORMANCE —

Supply‘pressure history for the PMU system is shown on Figure 3-1,
where the supply pressure decay is plotted as a function of the total
instrument operate time. The irregular slope of the curve indicates

“that gas is passing through the PMU system at times other than when

the instruments are operating.

The internal pressure was monitored at the conic section, using a
Pirani gage. Representative internal pressure histories of stereo
operations for Orbits 9, 32, 72 and 95 are shown in Figures 3-2 to
3-5.

TEMPERATURE ENVIRONMENT -

o

; f LA ER
‘_'--..m .u—) oty B

and 3-4. Average camera temperatures decreagsed 14 F from pass |
D-09 to D-95.

Temperatures were not read for Orbits 103 and 110, The bias between
the +28 V and -28 V TLM voltages was approximately 2 volts and no
temperature calibrations were available for this much bias. The un-
regulated voltage had decreased to 18.9 V by Orbit 103.

The temperature values for both instruments, the supply spool and
the dreamboat battery, are corrected for self-heating effects. '
Predicted and actual flight temperatures are compared in Figures .

3-6 through 3-8.
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TABLE 3-3

J=3X TENPERATURE SUMMARY

SENSOR ORBITS ACQUIRED

pondend 6 25 31 Lo L7 56 63 71 79 88 95 : |

Camera O 9 16 2 0 U7 o
R R R R T

L 66 63 6L 60 63 60 6L S8 S7 Sh 54 Sh 52 _

S 71 68 65 66 6L 65 62 62 60 58 S8 57 SL

6 68 75 72 72 69 70 68 67 66 65 64 6L 59 .

7 69 71 68 67 66 67 65 65.-64 61 61 5% 59 o '

B 68 71 66 67 65 67 64 65 61 6L 59 59 56

9 70 75 71 71 68 69 66 68 65 66 61 62 S8

10 70 68 65 65 64 65 62 61 60 59 58 57 S5

11 95 74 73 75 7L 75 68 T2 67 67 62 63 59

12 77 62 59 60 58 60 55 58 56 55 62 52 L9

13 73 74 72 70 70 70 671 61 65 63 61 60 58

AVG, = 69 65 66 65 66 62 63 61 60 59 57 55

Slave '

Caner: : : . : s
_34 68 13 7L 69 68-.69 65 66 65 62- 61 »59 57** £
L 68 71 66 61 62 65 61 65 60 61 “57: 5853 m- 3
S 70 67 62 62 6L 62 59 60 59 58 62 SL 52'

_?6h6058575556555h53525150h5
8
9

66 65 61 61 60 61 59 59 S8 57 56 5S4 52

68 6L, 61 61 60 60 58 59 57T S6 S3 53 SO

70 58 55 S5 55 55 53 S4 S3 52 S0 50 L7
10 69 65 63 61 60 61 60 59 58 57 56 55 52 o
11 96 6L 59 61 60 6L 57T 59 60 55 52 S5 L9
12 73 71 66 67 63 65 62 65 62 62 58 59 54 -
13 71 63 60 61 60 S9 57 5T 60 5S4 53 53 51
AVG. - 65 63 62 60 61 58 60 59 S7 56 5S4 651

69 58 57 55 55 57 'S5 56 54 53 52 50 L9
-2 7061 62 63 61 64 59 58 58 S8 S5 56 S1

Note: All data corrected for self huti.ng cxccpt
orbit O (injection).

TORSRERE

_22- | o



o :g - PN ?€§
ni oh 2
A
J=3X TEMPIRATURE SU:MARY | o
SENSOR . ORBITS ACQUIRED :
Fam;g:l?“; ’ 0 9'16' 25‘ 31 LO 47 56 63 71 79 88 95
Barrel #1 (“B* n —
I . Od I3 ’333%13%‘?3‘573"533_"?
2 OBH 16 6 13 3 16 3 13 3 5 -2 2 =2
3 . GBH 10 10 4 7 T 10 L 7 25 Lh 22 L4t o
L.~ ~-: 230 63 59 56 56 59 56 56 53'L3 7T 36 68 .0 .-
5 - OBH 87 87 78 78 6L Tu 74 6B S3 69 LT 63
6 . OBH 77 97 70 92 77 92 10 77 = = = -
Barrel #2 ' |
155 64 B3 S8 7L 61 71 55 6B. L8 61 LS SB -
2 ' 157 62101 59 98 62 98 55 87 55 84 L9 178
3 19 28 47 24 L7 28 SL 24 W1 28 L 2 L
L, 206 8 1 4L 1 8 1 4 1 L 1 1 -2
3 182 21 2 15 18 15 18 15 18 12 15 8 15
Adapter . - - : R B S e v vl
=5 2179 75 96 72.90 72 BT 6978759169 SIF
Clock -
100 75 71 73 71 71 69 71 67 65 60 60 58
2 106 80 77 77T 75 77 13 15 13 L 65 61 65
Thrust Cone "AW e
to "B" SRV o : ‘ P
1 .- 116 Lh 38 LO 35 38 38 36 34 56 53 53 52
2 T 19 TL 62 62 59 63 6L 6L 57 69 67 66 65
Stellar-Index
Camera : g . '
1 88 65 58 S8 S5 55 52 55 52 57 53 53 SO
2 B2 67 64 61 58 61 58 61 58 6360 60 57
Recovery - . o '
Battery
WBe SRV : .
79 79 78 7L 75 13 74 72 73 89 92 93 92.--
Master ‘ ’
Cassatts . '
) 1015751525051515150---;-_‘_:_,

Note: Only Thrust Cone and Rscovery Bat.tory data oorrected
for self heating.
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SECTION 4

'MISSION 1011-1 RECOVERY SYSTEM

i
H

SRV #653 was received at A/P on 30 December 1963, After modi- —
fications and incorporation of outstanding E.O. 's, the SRV was delivered
to systems test for incorporation into the J-14 system. The SRV was
transferred to the J-3X system following the emnronmental damage to
J-03 prior to launch at VAFB.

-

The following major modifications were made to SRV #653 during the
testing phase at A/P:

1. FEDR 1337; 3 August 1964. - The forebody was found to
be cracked and replaced.

2. FEDR 1340; 4 August 1964. The W5 cable was replaced
as the rubber msert was torn _

The capsule was delivered for shipment to VAFB on 14 August 1964 e T3
The idler roller was replaced at VAFB on 27 August 1964 as it was dented
by the payload weight simulator.

A successful air catch of the capsule was made on orbit 85. The impact
was within normal tolerances. Table 4-1 lists the sequence of monitored
re-entry and recovery event times. The following anomalies were observed
from orbit 65 telemetry data: ' :

1. The deceleration chute deployed within the time tolerance, but
did not blossom. '

2. The nominal time from "deceleration chute deployment" to
"chute release' was exceeded by approximately 2. 8 seconds.
This correlates with the above anomaly.

3. At '"'main chute dereef' the accelerometer indicated an increased
load to approximately 4. 6 g with no reaction from the G-Switch.

No.

-21-



‘The switch closed after the load decreased to 1.4 g and
opened 13. 6 seconds later when the load reached 1.2 g.
This anomaly occurred after the switch was subjected to
approximately 20 g load when the main chute deployed
.without normal deceleration.

The condition of the recovered capsule :was satisfactory with damage

limited to normal paint bultermg Post flight inspection and test ahowed
no anomalies.

i

-28-



Transfer

Electrical Disconnect

#Separation
H*Spin

Retro

?/C Separatiam

_ Despln - . . ... giee e

"G" Svitch Open . - ..

Parachute Cover Off Y

Drogue Caute Deployed

Drogue Caute Release

Main Chute Deployed.

dain Chute Disreefed -

. % From Transfer

* From Zlect. Disc.

479.87
480.81

481.89
L84.24

... U9L.TS

502.5 % .2
504.0 + .2

972,65

1006.68
1007.49

- 1020.40
1 1021.05

' 1025.85

-29-
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SECTION 5

“MISSION 1011-2 RECOVERY SYSTEM
f

SRV #654 was received at A/P on 30 December 1963 at a receiving —~
weight of 152 pounds. After modification and incorporation of outstand-
ing E.O.'s the capsule was delivered to systems test for incorporation
into the J-12 system. This SRV was transferred to the J-3X system
following the environmental damage to J-03 prior to-laiunch at VAFB.

- The following major modifications were made to SRV #654 during the
testing phase at A/P.

1. FEDR 1255, 14 February 1964. The transistor mounting plate
" was replaced as the result of a loose rivet.

2. FEDR 1200; 6 May 1964. The programmer was returned to l'
the manufacturer because of a faulty gacit S
"‘ nﬂi’ & }g@.- o

3. FEDR 1309; 24 May 1964. An open -pot on the S/I take-up
brush was replaced.

4. FEDR 1339; 3 August 1964. The forebody was found to be
cracked and was replaced.

The capsule was delivered for shipment to VAFB on 14 August 1964,”
The hot wire cutter was damaged at VAFB and was replaced. ' =

The depletion of the unregulated power supply precluded reci:wé:‘jr of
Mission 1011-2. Recovery attempts were made on orbits 112 and 128 but
were unsuccessful. Table 5-1 lists the recovery sequence.

-30-
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SECTION 6

‘MASTER (FWD) PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Component = Serial Number
Main Camera | . 160
Main Camera Lens 1352435
Supply Horizon Camera 174B
Supply Horizon Camera Lens ' 814028
Take-up Horizon Camera 174A
Take-up Horizon Camera Lens 814025

Supply Cassgette

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 {Port) Horizon Camera: ) | :
Lens S5mm £/6. 8
Aperture Setting £/8.8
Exposure Time 1/100 second
Filter Type Wratten 25
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Take-Up (Starboard) Horizon Camera:
Lens 55mm {/6.8
Aperture Setting £/8.0
Exposure Time 1/100 second

Filter Type Wratten 25
C. POST FLIGHT PERFORMANCE EVALUATION

The quélity of the photography produced by the Master camera was
excellent. The photographic information content was considered to be
among the best yet produced by a Corona mission.

Dendritic static marked a small area at the take-up end of the second
from the last frame of most camera operations. The usual light leaks
were present near the start and end of most camera operations. The
electro-mechanical operation of the camera was normal during M1ssxon :
1011 1. . .' - ern, ﬁ’&’.’,

e 2 e --"

Telemetry data acquired during Mission 1011-3 mdicat;d that mqé e
camera operated properly. The inability to recover this mission made =~ =~~~ =
any further evaluation and analysis impossible.

-34-



SECTION 7

SLAVE (AFT) PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Component’ . Serial Number
Main Camera . 161
Main Camera Lens 1332435
Supply Horizon Camera 175B
Supply Horizon Camera Lens 814027
Take-up Horizon Camera | 175A
Take-up Horizon Camera Lens 814023 e

Supply Casaette

B. CAMEHA DATA AND FLIGHT SETTINGS =~ = . o%i. - 0

Main Camera;

Lens 24" £/3.5
Slit Width 0.175":
Filter Type Wratten 21
Film Type Eastz.nan Type 3404
Supply (Starboard} Horizon Camera: . - a -
Lens $5mm /6. 8
Aperture Setting £/8.0
Exposure Time 1/100 second
Filter Type Wratten 25
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Take-Up (Port) Horizon Camera:
Lens : 55mm £/6.8
Aperture Setting ~ t/e.8
Exposure Time 1/100 second T T
Filter Type ~ Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The quality of the photography produced by the Slave camera and the
resulting information content was somewhat superior to the Master camera
photography. A small, out-of-focus area was present near the supply end
of most formats. The degree of degradation was small hence the area was
difficult to detect where detailed ground objects were not present in the
region of soft focus.

of pass D-36 through D-47E. Analyses has failed to specific
the source of this problem however it is probable that af chs
camera stove shorted during camera start. T

The photography was slightly degraded by the usual light leaks near
the beginning and end of most operates, minor scratches below the binary
data block and slight minus density streaks produced by foreign material
on the field flattener. -

e
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SECTION 8

PANORAMIC CAMERA EXPOSURE

The exp-osure pa®ametrrs of both the panoramic cameras were the
normal 0. 175 inch wide slil and Wratten 21 filter. These conditions place

the nominal exposur the intermediate and { ocessing
curves, as

The illumination conditions during the mission were rélatively broad
as the flight was conducted near the autumnal equinox. The frequency
distributions of the solar elevations and solar azimuths encountered
during the photographic operations are shown in Figures 8-1 and 8-2.

The nominal exposure times are shown as a function of latitude for
passes D-08 and D-56 in Figures 8-3 and 8-4. The predicted level of
processing for the original negative is based on the in-flight performs
estimate and is tabulated below with the processaing levels reporte

Mission Camera Primary Intermediate Full

1011-1 FWD Predicted 0 64- 36
Reported 2 23 75

1'01 1-1 AFT Predicted 0 67 33 TR
Reported 3 47 50 .-

The variation in the predicted and reported processing levels is
generally consistent with the data observed from recent missions.
The use of greater percentages of full processing has been experienced
throughout the Corona program. Further analysis and calculations are
.in process to attempt to ascertain the optimum exposure-processing
conditions. . '
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[

A comparidon was made between the exposure time calculated from
the time word displayed by the Binary Data Block and the exposure time
derived from the 200 cycle time track. The exposure time from these
two sources was determined for engineering pass D-47 and plotted on -
Figure 8-5.

The exposure time from the two sources parallel each other quite
well however the FWD camera data shows that time track data results
_in an exposure time that is approximately 6% shorter than calculated
from the binary time word. This effect on the exposure imparted to the
original negative is insignificant. The shorter exposure time actually
experienced does reduce the sensitivity of the camera system to image
motion.

The cause of the variation in exposure time is attributed to the non-
linear scan rate knovin to exist in the cameras. There is no evidence to
indicate that the non-linear scan rate is in conjunction with a non-linear
 lens rotation which would produce image smear. - : -
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

Table 9-1 lists mission data supplied by AFSPPL. This data includes ' -~
the visual Reciprocal Edge Spread (RES) values, the area on the format '
in which the value was obtained and the general characteristics of the
edge as shown on the data key page. The densitometric measurements -
of the base plus fog, minimum and maximum terrain densities and the
maximum cloud densities are also listed with other general data such as
solar elevation, altitude and overlap.

The columns are arranged in the following order:

COLUMN

NUMBER HEADING ‘ DATA
1 . . - ~Ascending or Descendi.ng pau T st
2-4 " Pas Nbr .- "Y' Pass Number - ‘i?'f'. - PN
| 5 - o o - T FWD or AFT camera TR
6-8 Frm Nbr  Frame Number
§-17 ' Area 1 RES " RES data in area 1
g9-11 . WWW With flight RES value
12-14 AAA : Across flight RES value
15 S _ Subject - see key
16 ' T ' Terrain - see key |
17 . Q Qualifiers - see key
18-26 Area 2 RES : RES data in area 2
27-35 Area 3 RES RES data in area 3
36-44 Area 4 RES RES data in area 4
45-53 Area 5 RES | RES data in area 5
54-56 D min Terrain minimum density
57-59 D max Terrain maximum density
60-62 D B+F Base plus fog density =
63-65 LIM max Cloud maximum density
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v
St

COLUMN .~ : - ,

" NUMBER ' | . .  HEADING
' 66-68 , ...  LAT

68 | N
69-71 : - Sun Ele
73-74 ot " CLD-

-

75-76 .7 oL

The data key for the listings of tho "Sub;ect". "Terrun"

is ahown below.

LY

I SUBJECT
1. Buildings
2. Roads, runways
3. Tanks, A/C, other man-made.

Latitude

0 = North, 1 = South
Solar Elevation -
Percent cloud cover

Percent Qvei'hp

.-

R

. L R R FRE S A
. A .

IO TERRAIN R R

1. Flat
2. Hilly
3. Mountains
4. Flat and snow
5. Hilly and snow s
6. Mountaing and snow .
II EDGE QUALIFIERS .
1. Clear .
2. Snow
3. Hazy .
4. Shadow '
5. Snow and Haze
6. Snow and Shadow
. 7. Haze and'Shadow .
8., Snow, Haze and Shadow

"éuﬂliﬂ.et""
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NBR NBRWKWAAASTQWNWAAASTQRWWAAASTChWNAAASTOWNWAAASTONINNAXB+FHAXLATELECLOL

CCCLFCQS ' 02021455N+26096¢
* CCCS5FCOS 067075422 08615602622649N+31095°¢
"' _CCOS5SECLS 05012602321848N+32040!
* CCC5FC25 €9CCa5111 05912902423046N+33030¢
CCOS5FC3s o 06215902423044N+34020¢
_CCCSFC4S - C780851121 C6016002418743N+3600L(
CCC5FCSS 0481430240004 1IN+3ZG00C
CCC5FC6S " 072078211 04911602300039N+38000¢
_CCCSECESB 06711402200039N+380Q00¢
CCCO6FCCS 072078421 - 07220002208875N+ 5005¢
CCC6FC15 " 06509502117075N+ 9050
_ECO6FCAL €78090111 03510502100056N+25000¢
CCC6FCal . 03009002200054N+26000°
CCO6FCS1 094085431 03422002200053N+28000¢
_LCC6FCAL 036220022C0051N+29C00¢
LCC6FCT1 €9CC90431 04621602200049N+31000¢
CCCO6FCBE 04017202200043N+360C0¢
_CCC6FCI4 10490111 04015601200042N+37000!
CCC6F106 .63813001320039N+38001"
CCC4F111 €94104111 03213801420639V+39005L
- _LCCeF121 ; ‘ _01221030Nt§3m
CCC6F131 L 09: 156
T _ELCOGE1SS o fes4n9&elye - - -
"~ CCC6F165 IR T
CCCEF173094104121 04616602223422N+3aoao<
_CCCIECCH 082090112 08613002422655N+26095"
CCC7FC18 09012902522053N+27095¢
CCOTFO28 078085111 06012902621052N+28015¢
_CCCT7FC38 0441690180004 6N+33000¢
CCCTFC48 090082111 05012901700045N+34000:
CCCTFCSE. 062150017000#N+35000¢(
_CCCTFCe8 (94104111 02622201600041N+360001
CCCTFCT8 , 03515901700040N+38000¢
CCCTFCB6 082094111 06014001800039N+39000(
_ACCSFCCS . _019000415=36000¢
CCOSFCCS €72072111 03814002200053N+28000¢
CCC9FC1S 03815802200052N+290C0"
_CCCSFC25 £22075111% 04016702200050N+30C00(
CCC9FC3S 04612002200048N+31C00¢
CCCYFC4S €75080111 04513602222047N+33005¢
_CCCSFCSS 05414802222745N+34005"
CCOSFC4S5 02223043N+35005¢
CCC9FCT5 02222642N+36020¢
12_CC14FCCS 07207241208516302223023N+47070¢
s» CCL4FC1S 08713202023422N+48095¢
v CCLl4FC23 C75072412 «06511002023020N+49095¢C
+ _CCl6FCCS . 02022237N+390%0%
« CCl&FC11 0202163 7N+390405
;» CCl9FCTS 02307880N+ 1015%

"ol

e

N W oa e s

TABLE 9-1
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NBR NBRHHHAAASTQHHHAAASTthHAAASTthHAAASTOHHHAAASTQMINHAXB+FHAXLATELECLDC

CCl$FC1S 02211378N+ 3015’
CClSFC25 0242026 TN+16098"
;clseggscazo1gezz DB1212Q1717465N+17045°¢
CC1SFC4S 04218101515664N+19005¢
CC1SFCSS 85082412 06422201720062N+20060
_CC1SFC6S 04322102321060N+22045¢
CC19FCT5 02322059N+23055¢
CCl9FC8S 085090411 04709902422157N+25075¢
_CClSFCSS 02122153N+28180°¢
CClSF105 02122852M+29100°¢
CC1SFL110 02223451N+30100
_CC2CFCCS NAT0HG41] 04613802219660N+220560Q
CC20FC15 02221059N+24100°
CC20FC29 085072432 06220202222456N+2509%5"
_CC20FC39 04613640222005IN+27070C
CC20FC49 02222553N+28100"
CC2CFCS59 ; 02021651N+29100
_CC2CFC45C63C70412 09512802021650N+30095.
CC2CFCTS 07509802222248N+31100
CC21FCCS €Cs9Cc90111 04411702300060N+23000
-CC21FC15 037.18202200059N+24000
CC21FC25 €90090413 _ 0862240220 j+25000
CC21FC35 s ik g T s e 104
—LC21FC45 c13032411 i -0391906215005" y
CC21FC55 S R 0372000201758 238+290061«
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The diffuse density measurements made by AFSPPL were computer
sorted at A/P to permit analysis of the density ranges encountered at the
three processing levels. A study of scrting techniques showed that no

absolute method was available to separate the density values as the accuracy
of the Processing Histor*ppears rather low
and processing transition phases are not accounted for. The sorting tech- ~

nique selected uses the base plus fog density values where measurements up
to 0.09 density ‘are considered as having received Primary processing, 0.10
to 0.17 as Intermediate and above 0.17 density as Full. The percentage of
original negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported processing per-
centages.

Mission  Camera ' Primary Intermediate Full
1011-1 FWD Predicted 0 64 36
Reported 2 23 75
Computed -3 .. 23 - e 15

._._:, N

Cen WEERTA TR

Reported
.Computed

The correlation of the reported and computed percentages at the three ‘
processing levels is very good for Mission 1011-1 and is more consistent e
than the normal mission values. ] o

The tabulations of density frequency distributions for Mission 1011-1 »
are shown in Tables 9-2 and 9-3. The graphical presentation of the density ‘#“ﬂ
distribution are computer plotted in Figures 9-1 through 9-21. Analysis :
of these plots and the associated mean and median density values show
that the Master camera density values were somewhat lower than the Slave
camera however the density ranges of both cameras is within the nominal
range. One significant anomaly is the highest value of minimum density
recorded from the Master camera photography was 0. 99 density. This
value normally is 1. 40 density or greater.

Table 9-4 shows the distribution of the minimum terrain density

measurements that are within and outside of the desired control range
of 0. 40 to 0. 90 density. The percentage of values below 0. 30 density is
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approximately 2%. The percentage of Master camera photography that
was nominally processed is quite low and since essentially all other film
falls below nominal it is understandable why the highest value of minhnum :
density is so low.

An extensive study is in. process to ascertain the mter-relatmnahip o! ,""" _ :
the conditions of illumination, resulting densities and exposure-processing - '
parameters. The apparent low density of the Master camera photography
is of some concern however the high information content rating for the
camera indicates that this approach to exposure is valid. It is also note-
worthy that no information was lost in shadow areas.




sr:c'non o -
- PERFORMANCE MEASUREMENTS |
The photography acquired by hoth panoramic camem Mission.‘i“" i

1011-1 received an initial MIP rating of 85 which was later'revised fo 90,
A summary is tabulated below of the average visual RES values and MTF/ ...

AIM resolution values measured by AFSPPL and the MTV/AIM. reaolution ;."
values made by# The length of the imeter slit - -
used by AFSPPL was 350 and 80 microns whereas ed tn

80 micron slit; both slits were one micron wide. =~ . .

Visual AFSPPL — Ty
Mission Camera _RES 350« 804 = AW High -~ ==~ f

1011-1 FWD 84 6 9. 18 87 ..

IR -

P
Lo

The—data normally contains two readings of th %
edge the tabulation shows both the average of all the readings and the. ;_:_ 3
average of the highest readings of each edge. The value of the average of - g
all readings is questionable as no valid reason can be ascertained for a - c

measurement being greater than the resolution recorded however many
factors can reduce the reading. :

The details of the measurement and computing techniques, targe'ts
measured and target locations are fully reported in the evaluation report .
AFSPPL and are not normally included in this report. ;.
has recently completed the re-calculation of the MTF/AIM
values from Mission 1007-2 and up. Since this data has not been published
in a previous report the corrected measurements for Miasion 1011 1 lu'e
included in this report. .

T

-93" T .
- . Gem e 1r .




Resolution in lines/mm buod on the aerial imm modnhtha HM curve from odgc tnco

Miasion 1011-1

data reduced by compntor techniques. ' _ -'_ }
Arithmetic Mean . 80.51/mm
Standard Deviation . 21,6 Vmm
Coeffictent of Dispersion 7% : ’
Number of Edges 1S |
M.LP. Frame 113 /mm

Spread function width at 50% l.mplitude in microns lrosn cm truce dau;'oduced by computer

techniques.

Arithmetic Mean 10.9 u
Standard Deviation - S8 s
Coefficient of Dispersion - 5%
Number of Edges 115
M.LP. Frame 634
Lo
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Amlysis of Photo‘raphic Inﬂe to Eva.luato Syltem Pertormance _
= Mission 1011-1 DR T e g e
~ FORWARD CAMERA
e | 50% |
e . Amplitude _
T T T T Spread L n e Y
* . Function LR
s . : Width ALM.
Pass Frame - Location Orieatation - Subject -~ (Microns) - Resolution
D-05 040 X616 Y12.6 - 060 - A;fied 1.2 5 52
D05 040 X6L6 Y126 . 080 - Aifleld .. 1.1 .- 83
D-05 047 X64.6 Y136 130 v Aifield 187 . - 64 .
D-05 047 X64.6 Y13.5 130 . Alrfield 53 8
D-05 050 X48.0 Y11,0 s Atrfield ) 7 105
D-05 050 X48.0 Y110 115 . Aifield
~ D-05 051 - . X48.3 Y12,3 . . 000 . - Buildings -
D5 - 051 - X483 YIS . og0 i@‘yw s
D-05 051 . X48.3 Y12.3 ‘Buildings
D-06 - 034 X33.3 Y13.2 2 long bldgs. 11.3 -~ 106
D-06 034 X33.3 Y13.2 075 2 long bidgs. 7.9 L
D-06 034 X53.4 Y10.3 040 Buildingg - 7.7 - . . 106
D-06 034 X53.4 Y10.3 . 040 - .. Buildings - 9.3 -89
D06 102 X0.79VIL3 M5 . Aified 7.4 122
D-06 102 X20.7 Yi1,3 145 CArtied 7 n1 7 i
D-06 165 X24.0 Yi2.6 065 Airfield 12,3 - 59
D-06 165 X24,0 Y126 065 Arfied | 3 . 102
D-09 010 X63,5 Y122 - 015 Afrfield 1.8 . S8
Doy 010 X83.5 Yi2,2 015 Airfield . 163 S0
D-09 026 X67.2 Y13.5 075 - Airfleld 18,2 "‘, s
D-09 026 X67.2 Y13.5 075 Alrtield, o 62
D-09 027 X64.3 Y12.2 065  Afrfleld 1.8 - 69
D-09 027 X64.3 Y122 085 " Alrfield 48 s,
D-09 . 029 X25.3 Y10.8 . 070 Alrfield 187 R
D-09 020 8.5 - .90 |

-98-



Pass Frame
'D-09 030
D-09 030
D-03 046
D-09 046
D-09 047
D-09 047
D-09 050
D-09 050
D-2¢ 070
D-24 - 070
D-24¢ 071
D-24 o071
D-24* 011
D-24 071
D-24 077
D-24 077
D-40 031
D-40 031
D-40 034
D-40 034
D40 039
D-40 039
D-40 045
D40 047
D-40 047

*M.1,P. Frame

Location

Xe4.0

X64.0

. X50.0
- X50.0

X33.8
X33.8
X17.4

X17.4
0 X40.8

X40. 8
X41.7
X41.7
X47.0
X47.0
X19. 4
X19.4
X25. 5
X25.5
X23.3
X23.3
X43.0
X43.0
X18.5
X50.3
%50.3

Yi4.0
Yi4.0
Y10.8
Y10.8

Y13.2 .

Y13.2
Y11.0
Y11,0
Y10.4

Y10.4-

Y13.4
Y13.4
Yil.8
Yll.8
:10.3
Y10.3
Yi1.3
YI1.3
Y12.8
Yi2. 8
Yi11.5
Y11.5
Y13.5
Y10. 8

Y10.8

025
025
055
055

e

Airfield
 Airfield
" Adrfield
 Alrfield .

Airfield
. Airfield
Airfield

50% g
Amplitude
Spread
Funetion T
Width ALMee . :
(Microns) . Resolution -*3
6.3 109
9.0 ', 86
16.2 49
11.1 - s
$.2 74

. Adrfield . ...

B e
gk

Alrfield

Airfield

-Alrfield
Alrfield

Airfield -

Alrfield
Ailrfield
Airfield
Alrfield

Airfield -

Airfield
Airfield

 Large Bldg.
Airfield
Alrfield -

-

L3 R o SR |

18.3

10.1
4.5
19,3
5.5
3.5
21.5
10.0
5.6

8.7 |

107 °
82
s
42
103 - -
Lo
4
- . A W%
81 -
o1 Xif

3 -’_f



e m..mlou-x L
roawmn cam:

- . Lo Amplitude
- " Spread

o T Function -

. Width ALM.

Pass Frame - Location -  Orientation. '  Subject . (Microns).- nuolmg's;f

D-40 049 X13.5 Yi5.8 s Arfield 132
D-40 049 X13.5 Y15.8 15 . Alrfleld 'f“ g,
D-40 053 X32.0 YI2.5 028 - Alrfield 7 18,0
D-40 053 X320 vi2.5 028 . A_Mrnem_”ﬂ_'f_'_'*' 6.3
D-40 055 - X67.5 Y13.5 095 .- Airfield .- 13.4 . -,
D-40 055 X67.5 Y13.5 085 Alfied - 318.1
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C N S . Mission 10111

) Pass_ Frame Location | Orientatica . Subject
" D-0s 045 X20.0 Y11.8 105 = Atrfield

" D05 045 X20.0 Y11.8 108 Asrtield.

" D-05 055 X42.4 Y106 . 115 Airfield

T D-0s 055 X42.4 Y10.6 15 Airfield

- D-05 056 X42,0 Y 9.8 090 . Buildings
h D-05 056 X42,0 Y 9.8 090 Buildings
- D-05 - 056 X42.0 Y 9.8 090 Buildings
T D-0s 039 X33.0 YI11.0 040 :

~ D06 039 X33.0 YI1.0 040 . o

“( D6 105 X70.5 Y18.5 . 150

=~ D-06 105 X70.5 Y18.5 150 Airfield
~  D-06 166 X66.6 Y13.0 065 Airfield
-  Dp-0s 166 %66.6 Y13.0 065 Airfield
~  D-09 031 X56.5 Y10.6 130 Airtield
~  D-09 031 X56.5 Y10.6 . 130 Alrfield .
~  D-09 034 X65.6 Y12.5 070 Airfield
-  D-09 034 X65.6 Y12.5 070 Airfield
-~  D-09 048 X25.5 YI11.5 055 Alrfield
~  D-09 048 X25.5 Yi1.5 055 Airfield
~ D09 049 X36.5 Y14.5 100 Alrfield
-  D-09 049 X36.5 YI14.8 100 Alrfield
~  D-09 051 X56.5 Y13.6 115 Airfield
- D-09 0st X56.5 Y13.6 115 Alrfield .
~ D0 035 X13.4 Yi0.5 135 Atrfield
"~ D-09 055 X73.4 Y105 136 Alrfield”

-101-
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Pass Frame Location Orientuion - Subject - .

D-24¢ 074 X488 Y129 < 108 . Airfield - 7.8

D24 074 X48.8 YIZO 108 L it cAtefleld 6T
© D-24v 074 XG5 VIS 10 Amed s a3 it
‘ D-24 081 X7.5 Y10.8 038 .- - Airfleld . 13.8 . L B8

+  D-24 081 XI5 Y10.§ . 0385 . Aified 9.1
.+ D25 023 X66.0 Y13.4 2 Airfied 12.8
- Das 023 X66.0 YId.4 002 .

T T _nz.‘__si-'-'f.;'é“‘azzj
- D25 042  X44.0 Y128 080 “Alrfield i
- D25 042 - X44.0 YIZ8 080 Atrfleld * | 4.0 0w
« D25 043 X70.8 Y13.7 055  Airfied 11,2
- D-25 _ 043 X10.8 Y13,% 055 Airfield .~ 8.8
. D-30 011 X61.3 Yi4.4 145 ~ - Airfleld . ' 10,4 .
. D30  on X613 Yl4.4 145  Aifield | 13.2
. D30 o2 X54.2 Y139 130 . Atrfield 1,2 F7
- D-30 021 X54.3 Y13.9 130 Alrfield B4
. D% 025 X45.8 Y12.3 . 065 Bulldingg - 9.2 i
- D-3 025 X45.8 Y12.3 065 Bulldings 8.5 .
. D30 03 X46.8 Y12.2 070 - Bulldingg - .5
- D-3% 043 X66.6 Y13.3 130 Bridge =~ . 8.3
. D-30 043 X66.6 Y13.2 130 Bridge - . 10.8
D-30 045 X55.5 Y12.5 015 . Bridge 4.9 |
.. D30 045 X55.86 Yi2.8 015 . Bridge - 8.7 . o
( pwo 036  X65.1 Y13.3 095 Alrfield - 8.4 - -

" D40 - 036 X65,1 Y12,3 IR A

-

- *M.I.P. Frame




*  D-40
~ D-40
- D-40
~ D40

- D"“O

039
046
046
049
052
052

L gL Airfleld - 10.68-;

T

- Atetied -
arge Bldgs. 8.9

arfield  © dnz 7 es

- -
.
¥ el
S “
) S v
. : i
rYo. oy
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Refercnce System For Oric tation Of C/M/T Miasion Bdgu ,_
" original nouti 78 = = emulsion up
TAIL
180
165
150
135
120
105
Z TTLE AREA 7T
Grid For Position Of C/M/J Mission Edges
original negative - - emulsion up -
_JAlL ‘ HEAD
T ! T , N
ot ! H‘ ! IMAGE AREIA : o z
T 1 }
b | ' -
---1- -——T---——--—c—-l'—-—-————--—— - e eas o e
t : | !
T0mm | ! . \ B
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SECTION 11

OBSERVED DATA

Operation one of engineering Pass D-30 centered on western Indiana, X ™
Kentucky and Tennessee. No clouds or detectable haze was present and
the character of the terrain was nearly ideal for the evaluation of syatem
performance. Motor vehicles were detectable across the entire format.
In most places, except for the ends of the format, cars could be distinguished
from trucks and busses. The 5 foot bars of runway numbers could be seen
at most standard marked airports.

At Sewart AFB, KC 130's were identified and nacells seen. The 3 foot
wide runway center and edge stripes, light on dark, were clearly seen and
also the 3 foot wide spaces in the threshold markers dark on light. The
6 foot stripes with 5 foot spacing of the landing area marks could be
identified where painted on black top. These same patterns could be ..
located where pamted on concrete, but l.mea and spaces could not ba . ;
resolved. Feie oo s - i of £ v s

Many bridges were studxed for the fme detazl of fabricated steel truss
types. The sharpest example found; across the Ohio River at Owensboro,
Kentucky, was in FWD £ and AFT 14, 2 inches west of C/F. Main trusses
and cross bracing were visable both fore and aft.

Operation 2 of Pass D-30 was over Alabama and the Florida panhandle.
Forward 38 and aft 42 contained the fixed CORN target at Eglin AFB. Here-
the 5th group could be resolved along track and the 4th group cross track
This corresponds to ground resolution of 10 - 12 feet.

Pass D-47 over Nevada and the Colorado River Valley, contained
Indian Springs CORN target in FWD frame 5 and AFT frame 11. Resolution
of the third group here indicates about 10 foot ground resolution. Also,
the Pahrump target appeared in FWD 7 and AFT 2, 12 1/2" west of C/F.
Because of excessive scene brightness, the largest group could not be
resolved in the FWD photo. The AFT photo brightness was somewhat
lower and the 3rd group was resolved (10').

South and east of the above, and near the center of format, 3 rows of
high voltage transmittion line towers lead across the desert from Hoover Dam.

No.
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In FWD 12 or AFT 17 it is difficult to tell whether one is seeing the towers -
or their shadows. However, upon viewing the same area in stereo, both
towers and shadows are distinguished, a striking example of the contribu-
tion of stereo photography to the dxscernable i.nformatmn content over
mono photography. T
In analyzing the engineering pass photography of this zméaion ground
tracks were plotted, using ON and JNC maps. Actual latitude and longitude
points were determined for "center of formats" and compared to the frame -
ephemeris. A 9 to 12 mile latitude northward displacement was found* =
throughout . The source of this discrepancy has not been determined at™
this time. Some previous missions have shown the same sort of error.
Further investigation is recommended.

s




SECTION 12

1

B MISSION 10.1 1-1 STELLAR-INDEX CAMERA

A. COMPONENT ASSIGNMENT o - o~
Component ’ . - , Serial Number
Camera - . D 30
Index Reseau 30
Stellar Reseau 30

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera;: _ | |
Lens S 85 ‘,-%‘:",-!II-B_-

#2 seconds %
L L.

Ea

Exposure Time® ' . ¥ Far-i

Filter Type B -"'ri""'i*?one" o

Film Type Eastman Type 3401
Index Camera:

Lens 38mm /4.5

Exposure Time 1/500 second

Filter Type Wratten 21 L

Film Type Eastman Type 3400

C. POST FLIGHT EVALUATION

The camer,a functioned properly throughout the mission with no
observed equipment or photographic anomalies. The presence of double
stellar images lead to.the preliminary conclusion that the Stellar camera
shutter had double exposed during 10% of the mission. Further analysis
has shown that this problem is caused by the residual unbalance in the
panoramic cameras.

e
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The stellar formats contained apprdximately 2Q star images vnthm ‘
the usable area in each frame. The normal 30% of each frame was -

unusable due to the vignetting and flare caused by the eleven inch extended ' -~

baffle . :

Static discharge patterns were originally reported being present
between all frames of stellar photography and being very heavy 7
during the last ten to twelve frames. Further analysis' has shown that -
the observed patterns were produced by emulsion cracking which has
normally occurred with the thick emulsion material used in the Stellar
camera. - :

The Index camera photography was free of all anomalies. It was
the best quality product obtained to date.

No.
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A. COMPONENT ASSIGNMENT é Fog . &
Component . C e Serial Number ,:,
Camera T ,n .. D5T E
Index Reseau ' L O Y} : ;' ;
Stellar Reseau . D 57 - T _E_ '

B. CAMERA DATA AND FLIGHT SETTINGS - - 3 .

Stellar Camera;
) ‘ﬁ . . 1&_‘6'-"’T,I;‘5,° . ) ot

Filter Type

Film Type Eastman Type 3401

Index Camera: | Py o
Lens S 39rﬁrh £/4.5 ‘ Ve ‘*
Exposure Time 1/500 second ~% :*° _;
Filter Tfpe o Wratten 21 g“&“» AEER TR ‘”i
Film Type Eastman Type 3400 H

C. POST FLIGHT EVALUATION

Telemetry data indicated that the camera operated satisfactorily
during the mission up to pass D-110. The unregulated and regulated o
power supplies were 19.1 volts and 27. § volts, respectively, at this time.
The unregulated power supply was 18. 9 volts during pass D-103 where
normal metering was observed. It is assumed that the metering gsolenoid

ey R E
Py I:M.‘, Caa

T
Wt ikl

i,
g
I
5

i

was not functioning properly after pass D-103. L
e o B
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SECTION 14

VEHICLE ATTITUDE | o

The vehicle attitude errors for Mission 1011-1 were derived from
the reduction of the $tellar 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 11-1 through
14-6 show these distributions for Mission 1011-1.

The summary table below lists the maximum attitude errors and rates

that were experienced during 90% of the photographic operations, excluding

the first six frames of each operation, and the total range of the errors
and rates. e

Value
Pitch Error (0) 0.177 -1.10 to +1. 40
Roll Error () . 0.39 0 to +0.78
Yaw Error (9 . 0.97 -1.60 to +0.50
Pitch Rate (°/hr) 43.1 -65 to +100
Roll Rate (°/hr) 28.9 -75 to +70
Yaw Rate (°/hr) 81.1 -6to+

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.

-110-




R et NO.

434 1170 LAUNCH 10/05/64 s FRAMES TT‘UF**E‘_ ACH™ 90" macem = :o.
R TRITCH' Ausl.-e’ ennoi? =3 oecaees m‘__. VERSUS snecuencv - PERCENT m '

A e et N 'F
. 4 9 L} ] [}
| IR . N L] ]
B & | L i L]
I | R T Y O

7 50 t L} L) ] L}
(-' ) ] ¢ ] L ] ,
[ ] L} . L - [ ] AR | .

] ] L] ] | o
7 oo :‘ [} L L} [} L
[ ] q L} L] L] L]
L} L ] L] . L}
] -1 L] [} | [ ]
6e50 ~tm—mecbeccotmmanteme—p————t
] L} ] L ] ]
] t 9 ] L} [ ]
[ ] ] ] . | [ ]
. L} 1 L] [ ] 4 ]
6200 —t-——mtomectoccotamcobun——t
]

——m=Q==mm(0-—-

4

'
'
'
'
5.50 =4-w==s M
L]
] ]
'

I
1

‘::‘_-4-..-+o.-.-f‘--’-t-.qp_n.-q

8 ibgccxxm:o?

- o e eod seonsepPacsas

5 - 00 - ——— e o ——— -
L] ] ]

t Lo ’
' ] '
[ ’ ' )
4450 ~t=—crtmmc b mmm et m——
. '
]

L}
- . - ———
L}
¢
.

e s aedsacesdacss

occ

I...o-ﬁ-.-4»-.-.4-.-.4}..-.4;.-h-‘.-‘-noqp;ﬁ

N
4

r
aa atd o sa

4.00

-.+--.+.-..l'-‘..-+-.-+...-+-.-+..-o+-q.q.-.-:..qp

003000000005
©000 00000000

QuouL 00Q0uULLD '

0000 900000000 !

00G0C0A0LUCLUED ===+ === tmwe—-
* QUCGOC000000G00u '
' 0LC0ULLO00OLLLHGU !
*Q0000C0000JLLGLAaY '
*00000u0Q0000LLJa00 N

-=-==+00LU000UDROCUGLLA0===+ ===

* 00GLQC0000uUL0C00 !

000000000 ULCoLYoLUBO ¢

* 000000000000000E000Y ’

* 000GUY0Y000LUQLUVUULULLLD . ¢

L

L

'

L

+

20
a7
0
0
0

w
.
LS4
=
|
+
|
|
t
'

e s e ajponangen

3.00 =4m—mm—tmmam
[ | ]

! ]

. L ]
2 - 50 - e i i e i i

’ M M

L] 1] 3

s s msedacssadasnasadpossas
1
|
|
ﬂ.
|
|

-+000000040060000000CO0-
' 6000N0UGCLCCO00000G000
» GUOOU0000OCEB0UUN0000

' ' . * 000000G000500000000000
' ' v ’ . * 00GO000000GO00UOCOHV000
2.00 ~toccmprmrc—tmmer b b mm e e b= e e b mmm =+ O O0CUCQUGOC0U000GOC 0000 -
. . . ’ ’ ' ’ 00U000GJ000LOV0L00LLA0D ¢
' 00000000(00600000C0L 0G0
' ’ ¢ ' ' ’ ¢ 0000000000000000G0CU0GH
' . ¢ ' ' ‘ . (00000U0UGO00COGLOCLAGO
1050 =#mm=mtmmmcdemmmg oo ot oo e e e ¢ === 000000006(0000000GO0OG0
]
|
[

"
]
]
—
]
*
[ ]
L}
o -
L
$
L}

-.-Q....+-.-+..._-4b.¢.-
--1}-.-.+..-+.-.“-
' .

L N A R N

- ————

. ' ’ ‘ ' 006060000GOGLU0B00LL0000
000000000C0GE0QCC00e0000
000GUL0UUGLLLL0000UULO000

Q000u00u00uncc0900000000

1.00 =-000000000000C0000ULUCO0D0=+=——~4=a=-
! 40uou0000uuoCcuoQuUOgLUUUQQD* '
! 0000ULUUOLCoLoVoLUooO000YD:" ’
. + 0 00000U2uLLC0OLoOCcLUODCOLOLD '
' ' * 0 LOOUOGOUOCO0UoO0CLRULO0CRON! o
( 0.50 =¢-—cmtrccctrenctrsmnntecant === +=J-U00000000 Uuuououuoouuuuouuu----mnu-
: ' ’ . ¢ ' * 00 ' 0N0000UB0C00000000ULOLOCOOLLE 0060
* 00 *0000OUCUO0CO0C0000000GOCOB0C000  CGoY

0* 0000000000L6UVOV00CLOUCD0LULODVD0N000UC QoOLLD
0CU00009000OQOUOOQEEOOEGOUUUUOOOUUOOUUO 00300

1.00 :
HISSIUN ICL
FIGURE "14-1




LA s . - - “ . 1} . . " , . - Y . 1r e
"wﬁ.o e : “ . “ ) ., L L -...,,,.; , ' — N A.._..,.?.t — i -]
' b ) | 1 | } .
".,..,..I..m.ﬁv_nnlvll." k.t.ll'h'l'\. +'l'lh'|'.lfl‘.l+| e o dbuorere prense .r'l.!&..ll‘“l"lh > ¢
ST 1 ! 1 B 1 ! t | =
. *_._ I . . . A ,».”.,k “ ] n —y .
W 3 S f SR R 1. 1 own

.. _ H . _ ' | I e |
‘e ovebtunene borson bovew feasnedroee pm v v m pm e sw bro s bennr b b s
. | ) ‘ 5 1 I jox !
o] __ [ : 1 =3 :
. LY S
...._‘...-mw-.. “ " t ) CE e “ ‘ : “ i 0— 4
.vlll‘l.fl'il.T‘lll.rli.i#.‘.";rllll o oo o wedoroacbosanece oIy [
K ] ) 1 ) ==1
A I | ] | “ Q009 “
§ i ] oQQ 1O
L o ! ; . ! : | i o0 10
' .rlll,.‘.?tl.li.?ill.ﬂn:.l.'l#lltl.o.lll' b ave fonvendboane oo edas DO o
S | t S | i . | i 8“0
(3 1 ) ! _ 1 “ o0
£ i “ i — p Q1
w I ; i L] QoI
U.Avl",l.flll'.fl!l....!.llﬂlll.&.'ll! LRI R R RN E IR I AR I EEERIE RN NN YTERE e 000m+
2+ IR ) 1 " 1 20 | _ | | ' 05300
w I | i { L ] ] TTo060
) ] “ 1 ] JER ﬁ ] ! ] [} Qo009
3 [ | I C | ] Y BRF 1 1 ! ] 22IQ00009
. s oo e P o e oo jdrrven bowwva bPr oo e v .”'Il+.lll+ll.l b e e duews $o e« Q00000000000
o ) t i [ I ] 00QOD00Q0RQO |
- w : I “ { 1 ] 2IAI0I2IIADQAJD |
2N, ! y 1 | QOO2P00INO0 |
Owsaefr| [ [ | ] i 030290020001
Nr g«ﬂ.*’lll*l‘l' oo ow pave o drave boesesw te osa o= 000000 0000000020 +
Ny - [} ) 1 1 1 I QoQ200A000D§¢
o 0 : i i ) 099SE229920903 Y
I “ { 4 ! Q0020000 00Q | O
i _ 3 : . ' I CO0O020 Q2000200000 I N

i1} #l! v oaw boseow ook oot pgoovoue bosanas o e 23029330 DI02000D0O0D+ » :

AR M I QO 03320005500 535000000000t0  ©
- ‘B ] 10C0 02002020020 0002300223000 - "

w oW i 0000000000 020000 20000050000 ( 1|
“. u W ] . [ P [ 1/ s | ¥ T0k I UIIJLWOIVIV D00 20000000 -
¢ X O 4vcomteorntecnmbonanpoonnbronn _ 00030000 3300003032300 I03000000 + ~
) & -2 ) ! ) i 1 ' ' ) <o I0d o O L U6 LU0 i YDWUIUDOIVOVD | O
. X ) [} 1 1 FIADI o o 1 P o AI00000000 ) ~

w O 1 1 ] 229232 QIAC0D NIAJDITTIAQD IO

- ] t ! Q22T 30 QD030 0CO0TI2CAD 10
) . ~ § f.‘l';r'lllf.lllAtl'l.ql!'I*fIlQ - dwew e ¢ dusme QOO ¢ O
o ] k] [ I ] t -
b8 . . " n | "
' o — “ “ “ i ] —
Tl O bem e ee bermee e e pesne e aere b ‘e emee oo ew s an "o a® fonen + X
0 W 1 | ) ! i { ! I
Himg o — t | | i | ] _ {
%N w ] i i 3] 1 ( 1o
E =~ B I | i | ] ! ! ] ) | 1N
oy D e v ew beser joeve poeme bawer doeee bowvasw e msen braee bueve Poaen jrase o aw bdboosae i ®
a0 Z “ t [ | t ) | ] | )

- g | ! [} ] ] n ] “

: ) | [} 1 t | I

X & | i ' | 1 I i | ] 1 !

) = e e mw boewose bomens prane beman b s feas e PR ren bras e e e bR e - v ae foees &

zZ Q 1 1 I [} I i [} 1 ] i ! '

2 & | i ' 1 1 ] 1 t | ] ) i

<. i | i ' i [ ' 1 i 1 i

wd { | i { ] t | 1 L 1 !

+|I.I+|.Il+|ll.+‘.ll*llll+!lll...llll.?ll!lfllll.’llll.‘rll.lfl.'. -eee $duene +

o ] ] | R | L 1 ] } i { ' ! |

- >

-t (=] o Q Q o o < Q Qo o o o Q

- o o Q o o o] Q Q o o o o o

: . . . . . * " [ . . . [} .

uy L m ~N - o » -] M~ 0 N L 4 o~

L4 -l -4 — —t - -

ol

[}

-3

C
C
C



VW'E

J3XA

8

. T
1170 LAUNCH 10705764 y

7.50

7.00

6.50

6.00

5.50

5.00

1.00

0.50

0.00

Y ] —90° p:aceur s ‘d.
- YAW ANGLE ERROR -‘néﬁaees ix: vensus Fnsaﬁencv -rpenceur vy

.'- S5 +-“-‘—--+-ﬂ-—*—-—-

- + tm——— + + * + ~+—- %
. ] ] . .- ¢ ] ’ [ ] ] ] . . .
] [ ] [ ] | B ? [] [ ] ] L] i ] ] L} [
] (] (] L] ] ’ ] (] 1] RS LI ' . ]
(] ] (] ] ] ] T e (] ‘v [ IR ] 1] .
’ ] 1] ] ' 'l ] 1 . (] ' ’ [ '
] ' ] (] 1] ] ] ] (] . ] . ] )
¢ e ' . N * ' Qe ' ] ' t ' '
| . [] R [} ] » Q¢ ] ] ] . ] N

e mm mr  m—nn ww f ————— wm [Jf e e i — e e e i o —
. . ] e 0 . -8 s t '
] ] ' ] Gt (] 1 L] ’
] ’ (] '] U ] ] ] -t
' ] ] & WL . (] . '

-+-—-—+-—-¢--+--—0-}---—-4-——-.‘--—-—*.
] e L or* L} L} '
) 1 T 0 L L ’ ]
L [ [} U ? L} L] 1
L) L L) 0 L L) L L

]
2
’
L}
[ ]
]
L}

-
- e ed mwea

'
+
|
*« - s ad oeeas
- o s ad "easa
|
- o o) o aeae

'
]
L
+
] '
t
*
]
+

] ] ] U' . [ | 2 -8 .
. e ] [] ] i} ',
L} ] . U 1 ] | 1 L [}
] ] ? 0 L
L] ] L]

L} L L]

[} ] ]

L} ] ]
G T
9 L}

1 [ ]

* "

L] s

[} ) ] | [ ]
tocmetmmmm o= pm—————— e ———
[ ] ] ] | [} L]
) 1 ) L) ] L ] ]
| ] [} [ ] T ] ]
1 ] - [ ] L ] ] 1
—em(4+~=0000===t=mm—p e m b pommm e m— e m

cocoocoocond

- 0% ad asasdgosaas

e eosad oavcadacsesndasans

+

b s
-

(8c0000000000 00D '
~CCCO00U0Q0N0U-000-=C0+ === t=mmmtomomtmmmm e
C

+ s e madveosadansa

¢0B00000000 GUO  Q0° ; ‘ ¢
(0000000000 000 00* ¢ . . '
3C0UOLO00UOG U00  0O0* ' ' ' ]
CQ00UCU000CuUo0Y GOo* = ¢ ‘ . '
CU000C000000000——004wmemm=tmmmm bmmm bm = b e s
COUQOCUO00LUC0G 0G* ‘
€000U0UOLOGGU00 _ CO* °
CC00u0000000GU0 000"
¢CO00U0C000000UG0 GOG*
~-+(-0(6C000L0000000000-000+ =~~~
* QCOLGUOUOUGU00B0GO0U 00"
' QUCCCCOU0CCON000ULRO Lo
* 0LGCOG0000UCCA000GU06LOLU]
' OLGLOLOUOCGLO000QU00GALLO
~-0UUELCCOL0COLULLOGOOLOUCUD~~~04~—=m
gouGCCEOUNLOCa0006V0UUGCO0  O*
QUOGCGCO00CCUB0D0UGO0LOLGO O
GOUCLLCE00C0B0000000GO0CO0G 0
0UGCCCHO00L 0UDUDGUONILOOGO0D GO ¢
000CLCCCO0LO00CA0NU0000CU0C000+==mn tmwm e mmeme
0000LGE0000LC0000G100006C00C000" ' " '
G00UCCLLO0QULOCVVBOULO00OCROCO00" . v e
;CO00GE GGLUBLOUN0G06000U0CLOG000 . . '
;C0006GCC000LCON6000C0000L00C000" v ’ ’
CUOGLLCCA00L00000G000000GU0CU0N0+==~—+==mwtmmmm e
€000uCCGO00uJ0G00UL0UN00LOCON0" '
R 000000C0C00000000000000006600A000 .
G0UBCCOCC60UCUG0CCECGO0U0G0000CU0000GL0C0000
0000C0060C0GC0000¢06000U00000000000Q00060000 '

- e e e e i e A e e e W e s e e i e o e A -

|
-..+.¢.-i-—-+-..
'

co00ol
(ﬁDCﬂDDCT?G

C
C
C
C
C
C
iU
C

- s o ad onseodeeacd ssresadasaase

- ed eoan

CQCCWN:OCCKHDOOCKHDC

- - =

I
)

.t'."-..* - o am

)
|
L}
+
’
L]
L]
L]
- g
M -
L
L}

s e asvdacwedesveas

e oo ad s m eod s acsedossadssendhasascae

C
L
(.

C

.--.‘-..-*.u-*--*-.-.f....+ -«owadsoenwsd aesae

DODOG'-O-""*.--* ..-0.-.{-.--‘--..

o oo e ssaas

HFKY‘ﬁCWHWOCWS

o000 0na

-
4#-.‘_-
¢ saaas

R
MISSION 101

- =2.00 - ) - O -0 SO 0 -
No ) -1173- il e




fe 3

LAY 4

RCENT

ERS

.

~" FRAMES T=6 OF _-“E-ki'ﬂ' m €8 90 PE Rcemsag
sSus ﬁpsouéucv - pE

[y i
ﬁhﬁu
”‘......
o
b |
=
T
s
o
i
[=]
LN
D
o X
Hd . &
o W
Ly
(L= |
-
o o
-t o
X X
W W
z -
- .
o o
-+
L~
P~ O
e
oo
x ., ..,m
"™
-

s wen Poroee

sewe boewew

o oee dompee

oo e wsw

13.00 =+=m=

- e ee

» ] )
L} L ¥
L} . 1
] L} ]

B A e N A e e T T

L X W

o ooaw

'
'
'

~L.

L]
]
]
]

- ——

-eee

"

o e o e o A e s s o S et e 20 o s e

P = o w

|
"
]
1
]
"
]
e

o mwem

T
L)
L]
[
]
N |
1
]

o en fopmna. [un]
3

o |

7

e v o® o wveae +*»
; |

¢ v ow dbposaas - e oo oo denra p
| I {
i | i
‘ ] )
] i !
;vll.'. "o e oo on fuveae puoas P

o vseow baoanme s ra

00 =—tmmmmtmmmm

10.00 ~t~==——tmmcmte—cafecatme=—yt

11.00 =4=mw—t——me

7

+

+ .

0000
' 0000
' 00000

* C0QQ

|

+rsoe drvova pbuveo brvose e pooes buocew bdovsewn broase dovea

B

6.00

¥

uGocoo ‘

]
+
I i
i '
| 1
. 1 ] '
“we o bue oo o eows boe ose 5 s ow bow e
1 t | 1
I 1 1 )
4 | 1 10
{ | | 10
» e v ew pbuosee bdosee btosea oo d
' ] | ' | 10
uw
o (=] o o (=] Ot
[~ o o Q o ol
] . . . . .
N L 4 ” ~ -4 (=

Il
= L & o0
RIS S i -
| o ?zx
o ens dtoavedbroswegp m4
! | [ <
| 1 ! -
' | | on
! ] ) on
L R AR N N R LY Y .IR
| [} i TOX
) ] 1 T
i oo : 1 Q
3 Bl h T " e ey —t
tPow e o daune broee boesnrs foasre owed LI A ) F
“ “ ) ] ] -
R N
| h 1 ] )
= b oo bavew oo buosao oD
a ] ' | t L)
T T T
o | | ' |
resdrrordacssnrdtusscn droon bonewD$
| n ! | -
. =]
' 1 1 } 1 - Q0|
[} ] ! 1 QROQD |
"o jeoes deases pdrosne brase +0D0D+
] 1 | { 00QO0CI000
| t ] 1020232000
| 1 Q202000002000 0I223020
Q2000200 IOCI0TOAICOCO0O0LII000 +
202090002 2300002000D000200000
UnguongunH:UOﬂxU0n:u0n=u0n=u0ngumﬂxuo
=200000020000200g000200000Q0000Q0 | O
QOO0Q00D00000D0ODOCCO0RO0UOI0O IO
00222000000 COI200000I2VQ00D0 IO —
i 000D00330358300000Q 1  ~ =
0O0QOO000I00LO0202000000 L
LOOLULVOLLOLIVILIVLLVDIQD —
=+ » JDO0O0OVOIVIVVOIDVIICOOODI+
PIDIWUIIWNOIVDIIDIIVVIVOOVUIIRIII ©
| SO0900Q02I000000Q020
nﬁUUnxUUnﬁUUn?UOHKUOHKUODXUD
! Co 2030000000
'..l;v!'.lflll.*..-l += = QOCOWQVO ¢+
' OJI900Q0 1
1 Q00D
“ = la
Qn.l'lATQI'!.OOIII.TCOII.TIIOI+ll.|+'lll¢llll.~.l.llf

e



kd
-

s i - ' H ' H .
@ ] | i _ 3 SERREN I _ _ Go
ﬂ, .".l -w .F ‘vlll..l.?.illl._v‘ll'!.f! lfllllu..’lt“'l.:_llli#Illl+llll llll.vlill._v m-ﬁ.v
wi “., N ﬁ * P | s | L " L N R | | . L
e L AT I 2| 0" | Vo “ 5 | . R -
. 2 SERR B S : ] P N | Voo ow
E; ! «_‘., i ] it \ g d .“,.ﬂ.,.. P I . owv E
wvc,_.m. . +"ll’.l|l.v.l|. mmww s .fllll....“-l-n'l#"ll..vl.lll...‘l.l*ll!..f'.'l.r QIR
B2 e R b p ﬁ, 8 “ | T A REEE R ox 5
,1 af .u . . . .r,.._. ] i “m..w NN . .” - i ' - ,. ﬂ-u. h 4 m.w.w _..» - : : | "
R I O TR B | REN R I A
q,ﬁ,;vl'! oo wmw brosee lll.."llll.:.llli.? .“.llll.—.ll_ll._r!lll.:..ll'..“.llf..+llll.u.lll.,._v fx,
T | ' . | . ]
Fraxy o g 5 ) i b |
S8 IR R R | | T
: ..ﬂ..,;v.'l.,.:f.l'..f' ‘.'.ll..f.'ll.:-.lli.? .T..ll&-ll.”,'l.‘vl.ll'Avllll.'GllUfll'l...'ll.f
) ! W ] ] ] ( 5 { t !
M-, n _ | t | ! . | ' ]
o B N “ - . | | ! “
L s ey bderawedbos *.*l"‘f!ll'.—-."f!.’ .'II.'#!.'.._v..tllLv.lll.?lll.b-...l'lb.ll.lf
o . “ | 3 ! | _ | -1
: ' | P : . 1 ] 1 H =
‘ 1 f ' ' | N | P ! o1,
Pht o - - .“.llll.ftlll..vllﬂ..,le‘l.lil...llll.flll‘ﬂwﬂ...‘i.,lll.“.lll!‘_.llc....fllll#llil.“.llll+tlll.“.llln0u+
PR SN A Bl N ] ¢ ! i 080
. L 7 <y q..;—P - v " } o4 r\: } ] ] | QO 20
g’ v SIS R . ‘ b ; I 0000900 |
% . l"ll.l;vllllf!ll.&.illl+l¢tl¢.|lll¢.4ull!+ll|0...l!ll+Clll*llllf'loouoooooooomf
Mo T N T | I e i | i 1 CQRO20D002020
A I N Sk _ 4 ,HW#.". . _ nw 100000000000 00000000
o L ) : : _ gl o 0230000002000 200000000000200QQ (| O
" B RN S, ] . o 000000200 2000000023000000000000000Q (O '
N imo-descetecantonsaptecertenne bne e vm = QOOTIOIIOIDOIDI00ITIT0OIOIODIDVIIDIOIIDIDD+ ¢
G N AR G © "t ! S | ©3999530990093830030500 10 | ~
Y ) - . C o : N R 1 C000DQ0N0DAICIQOOD -~
w!is : m , . : _ _ S T * | | 0000002000 000000 | | ,
' T IN = I i L L) Q0UQOOVIIJY Lo
..H,,,H.‘v'l.l"ll.'.fl."..vl.ll*.lli+I|llfl|l.f|l!l+llll.?llil*l.llfllll#ll'l*liooooooo.f vy
< N ' 1 ' H 1 . 1 ! 1 1 1 1 ooV O
« W . ] ¢ | 1 L | i [} 1 | QO2D00 -t
S I S T | .18
‘..M.J.fmu_"‘.;v..fi.'ft'..*'Cll#.lllﬂll.l&—_-.lll“.lll..ﬂ'.,l!l.—f_llli.—'llll llll.ﬂll'l..rllll*'lil“.lllo._v
¥ i gy H » .2
O oy ] . { | _ ] o4
Sit- 5 b ! b _ i . _ .
m%‘w“.,.#ll...*l.l.+ll..+llllf.lll&-li.l.fll.l#l..lll+llll+tl|l+l!.'b.lll.L-.l'l.:_.l..lb-lllo.?
3 i i “
ws - - — | [} “ 1
QW L] | , ¢ 1 - !
nlor...Lvlll'*..ll.".l.;vll....vllll."l-llﬁll.'*llllf.l'l+.'ll;vl.ll+llllf.l.';—rll.l."l"ﬁ
ot I P i
T w I | | t {
mu.Mll'!.—'l.ll.”.'lllb.llll+l!llb.lillf!lll.:..!l'.fllll._Tln.ll_...Illl.fllll*lll...‘vlll'.filll&.
z e | 1 ) ) ' { “ ' | \
Um ' 1 1 | ' | 1
< " 1 | ' t | [ \
P | | | ' I 1 i [ { '
! o sve édn s v doase pgooanw pnaves foere e en fuowas jaces $uens buanoe bonse dersee duone pbunee @
-.nw .Y ' i ] ! { 1 | 1 | I t ' \ 1 ] !
| o o o o o o o o o o o o
. ’ . [ ) . » . . . . . . . . . .
B - © <9 & N o 0 9 X ~N o © © - ~N o
M?w__ . ~N ~N o~ o~ ~N ~ -~ - - —
po SRR
-

v Y (.



=3

S

)
b
&
4
J

¥

Yo P

oY
Z o
.
Q
|
I
.-
v
i W
« X
3 «
I - 4
W
IU.'«
L 3
3
3
%
J.I
U
. O
”..J,
o
.1
T
)
Z
=
-y
-l
‘o
P~
-y
..I.
o
>
(2]
J

“PERCENT

PERCENT (Y) .~

-
-

“YAW RATE ERROR = DEG/HOUR (X) VERSUS FREQUENCY =

Ty

s

| ' ' ' | ' ' . \ . . ) )
] ! i I _ ) Voo i IR i i . 0_60
' | | I | ) 1 oo 1 1 1 ' 1 0002000000 -~
o = e eee .!'\I.-.Gl...?ill'.fl'll.fll,.: o e benee booeas I|IIfllilfl..|+lll.§llow+ Nnh
] | i l | t ' o ‘ i ) | ! ' ! i o021 O ]
4 i y ! ! i i ‘ t ) { i ¢ I 93] =
5 A ] ] i P ] I | ] ] I Cliown
y | ! | 4 ! 13 R t | | | I 1 cQIOowv [
e e e e brone e b Y P E T E T EEE R TR, s ee fuwas tunne baveas baunese boosoae bduosevadeODN4 o
| ! ] [} [} ] L] , ] 1 020000000000 O0O0000HIDOCOTCO | O mm
N t “ 1 ! “ “ 1 | | | ' " -Dommuu—.b- .nl.w
A_ : ’ - 1 — — ! i . “ 00&0000&0000&0000&0 anuago\woeoo “ s
.l.‘f'l-l.fllll.'lll..?llll.fll'l.—.l.l...lll+'ll.+l.l‘+l-ll+l‘ll*ICUDUDUODOOOOO* “k
] ] 1 ' i ) | e | | [} | QOO 2DNO0IDNIIVITIOD
| ) _ ' ! t | 3 e | ' ' ! I D0IIIIDNQQ I
[ ' ] 1 ] 1 S L 1 I QOO0 02000J22IS 2000V
| | ' ! ] | L) S Rt | ! m I QD322 20022320CIACII0
tamsedavanborandoccs dunantermea +D00Q MOUDDOUUOUOQUU 090002002002 200220IJQ00 +
| i 1 i | i I | Q0000000020000 000Q00CCO000202200000000
! ' | ! \ ! | B | | 000d000008030359553003005300
. S 3 R < <
n “ _ | _ | C0020WROODI0IVI00Q0DITI0IIVIIV0II0IVVITIA0TOD
boarve tbovev ¢ ve bdoaone boowee baoea .fl'l'.r. oiw s e dunve duseedes - COODOOCITOO0OI0000O0CO+
] _ AW W nw | i Qo000 IDIDNDIRODIDO0DOOIIIDIDI
] S 2QD0000 OQUOOUQUUUUGUR IQOO020VD 2030000V 00ITI0022VI2QII0 2
- 4 [} mU { ! ] [ m _T A4 000200000 CC00I020020002Q2200000
] SOOI200I00000ONI020000500200230220 QOoQOoO0O2Q2000I30020220 230302000 20302022008
te e s e deoae provedtuenndbaosedornesn daseedeses s Q00O0C0O000I0D000DTQ020020202DIIVAIDILLS
“ : — i 1 I L] . i HE B | | jo o oy [ Jon o Fon [0 Jon on [ v [n Im [ o Bow o B owfwr o Jm T Tom (o Ton T )
" l t I ] 1 $ [ i 0220202302203 20IDVIIT0DIID
— 1 00000000020 00000020002000800DH000IIQA00IVO0DCODID0OI0QDID0D000 IVD0AI0
v 1 ] [} 1 ¥ L} A1 Q02020000000 32300000020002CODIROTOIITDIIA0D0
o e v e dbowvesdbrove broun buoandbeoesae +lll‘._,.ﬂf..lll teeawd+neeede Q00000200 0Q00COOICOAQ0OS
] ] | ] 1 N B 1 000002000020 202300220720532222020202020
n 1 “ ﬂ _ . | 1 QO o200 CO0OCI0D2020C000Q0
( . i ] ) 1 CO0200003I002002000000000 1O
] (elalslelelelnlelenlelalelaleelslelelnlelolele) QO0000OOO000000000COQO000I0000000Q0Q00IJI00 I O .
P me e pome s peves e oot b v o s b menbrooense fesee bbsausandoessnfoesesde e IIDIIOIJDADIS = o
1 ] “ 1 SR ] ! ! [ 1 2000002300020 0 10 -
“ - 1 1 o i ! ! [ ! o200 | N~
" “ | ! t | { ! | OOl 1) i
[ ] ) I ] ' 0 / ODQ3D |  —~
mewvetocsanbrose feoone paave boere e bowpodoessebuoenadnoonbdorosesn proen bvansn dveeeJO0D0+ ~
[} { ' i I | | e i | | | I ] DIVLIII ©
| ] 1 4 | | 1 | L] ' 1 QOO0 ~
! i | | t ! | ] ' ) 1 Q010
\ { i I i 1 i 1 1 \ I 10032210
o vm o o ore b oo pganve froaee ftess e foesew ll.l.Tlll'.f"ll”.'.lf"..+.'l.+llll+l.00fl
' 4 | | ) | ) 1 1 ¢ ) \ 1 t Qv
1 I _ I . | | 1 | L] | Qo
| | T A | =8|
[ ] L. 1 1 Q
do v e ponon bovson brute pronas llll+'l|l.’..'lflll..f'i..*.ll'"'.l+'..l+'l..+l'00*.
| : ] 1 i 1 | | \ [ Q|-
] | | 1 ] 1 “ — “ =21
t ' 1 I L) 291
| . | | I L] 1 | t 1 fw ] |
+.'..+llll+llll+l|ll.Tllll.fllll.—-lll.f..ll+lll.fllll*'lll*lll'.’l'll.flll.flllnu.’
I I | ' | i | | | ! Q201
1 i e | t 1 | | § 1
§ 1 | | ! ! ¢ L t !
I | i | 1 | f ! | |
.’l"l.?'!ll&.lll'.Tlll'.?l!ll.f.lll+llll+llll+llll+l|l|+!.llLrllllfi.ll&-lltt.?lﬂll.f i
i i 1 1 1 0 ] | | ' 1 | t
] 1 | 1 [} | | 1 1 | 1
! | | | i ! ! ' i ! 1<
] | | I | ¥ ' ) 1 } l 1o
.Tll.l..fl'll+I'Cl+llll+llll+ll'!f.lll...l'll+Illl+llll.fl|ll¢l'..0...!’...'*'.!!.&.o
t | | t | i ' ' ' | 1 | 1 1 ' _w
o = o o o o o o o o o o o o o o f
n (= 3} (=] un Q T3} (=] un Q v o Wy © " o
. . . . . . . I . * L} . ] . * . |
- P~ 0 N ] 'y Ty} & <+ [y ” ~ ~ - — L~ o !



SECTION 15

IMAGE SMEAR ANALYSIES

The frame correlation tape supplied to A/P by NPIC contains the . e
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 camera regardless of focal length
and system 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 err | S
and resolution limits are computer plotted and’ ‘48 shown'in Figures 18:1%

WL

through 15 3 * S ",_ - g-; a"*-— ah-u:. ‘g"‘ ;, 44«&0-«%7-

The summary table below presents the maximum V/h ratio error and
resolution limits that existed during 90% of the photographic operations
and the total range of values during all operations that were computed.

Mission 1011-1

Value , 90% ‘ Range
_ V/h Ratio Error (%) 2.3 -5.2to+4.0 .
Along Track . |
Resolution Limit (ft.) 5.3 0to6.8

Cross Track
Resolution Lim.it {ft.) 5.6 0.8to0 6.8

The calculations show that the panoramic cameras were not smear
limited during the mission. It should be noted that the 90% V/h mismatch
value is the lowest that has been experienced during the last several missions.
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SECTION 16

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 controlled 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 dtrips 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.

:%5‘* ' "‘ - - ‘ -+
. Emulsion - phe
Type 3401 0.19 0.6 R

Royal X Pan ' 0.25 0.4 R

The mean total radiation seen by the take-up cassettes during both
missions was approximately 0.5 roentgens. This level is essentially
the same as received during recent missions and is below the level that AL
will degrade the panoramic photography h
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' ‘ SECTION 17

SYSTEM RELIABILITY

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 niission 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 ac@ieve 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 . .
considered in the reliability estimate calculatxon. I-Ience, only electrfr&L
and mechanical functioning are considered. op s e :

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.

Panoramic Camera Reliability

Sample Size - 66 opportunities to operate.

One failure - capping shutter on slave instrument on system M-17.
Assume - 3000 cycles per camera per mission.

Estimated Reliability = 98. 5% at 50% confidence level.

Main Camera Door Reliability

Sample Size - 33 vehicles x 2 doors = 66 opportunities to operate

1 major malfunction, door failed to eject for 7 passes, Mission 9048.
1 minor malfunction, door failed to eject for 2 passes, Mission 1006.
Estimated Reliability = 97. 6% at 50% confidence level.
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Payload Clock Reliability

Sample Size ~ 37 completed missions in sample.

No failures
Estimated Reliability = 98. 2% at 50% confidence level.

Estimated Reliability of Payload Functioning on orbit
98.5 x 97.6 x 98.2 = 94. 4% —

Recovéry System Reliability

33 opportunities to recover
1 failure - improper separation due to water seal - cutter failure.
Estimated Reliability = 94. 9% at 50% confidence level.

Stellar-Index Camera Reliability

Sample begins with M-13

Sample size = 25

Number of failures = 7

Estimated Reliability = 75. 5% at 50% conﬁdence.

Horizon Camera Reliability I *@f Y

Sample includes M27, J5A, J94, J QB and up; 14 samples et R g A RE i T
1 failure - center of format switch, Mission 1006
Estimated Reliability of Single Camera = 93.3% at 50% confidence level.
Estimated Reliability of Four Horizon Cameras at a Parallel

Redundant System = 99. 5% at 50% confidence level.

Horizon Camera Door Reliability

Sample size * 33 x 4 = 132 opportunities to operate.
No failures have occurred.
Estimated Reliability = 99. 5% reliability at 50% confidence level.

Stellar-Index Camera Door Reliability .

Terrain Door, Stellar Door, and deployment of Stellar Baffle
are functions considered.

Sample size = 22 x 3 = 66 chances to operate.

One failure - stellar baffle failed to deploy.

Estimated Reliability = 97. 5% 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 pertinent character-
istics from prior missions have been summarized in Tables 18-1 through
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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