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FOREWARD L
This report details the perform of the payldad system during
the cperational phase of the Progruﬁ'light Test Vehicle 1810. . ;

Lockheed Missiles and Space Company has the responsibility for t e N T
evaluating payload performance under the Level of Eifort and "J " ‘

System contracts, ' P o
G This document is the' final payload test and performgﬁaawc:f;ﬂ
report for Missions 1028-1 and 1028-2 which was launched on 3.5
24 December 1985. ‘ L \_'-:-__:'?"i_ t; ;
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INTRODUCTION

This report presents the final performance evaluation of Missions
1028-1 and 1028-2 of the Corona Program. The purpose of this report
is to define the performance characteristics of the J-26 payload system
and to identify the source of in-flight anomalies. ~

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

The quantitative data used for this report is obtained from govern-
ment organizations. The diffuse density data, values and MTF/AIM
resolution are produced by AFSPPF. The vehicle attitude error values,
frame correlation times are made at NPIC who also supply the Pro-

Wmary and MTF/AIM resolution report& puhusheci ‘
SRR "‘f:t?-‘.--i I

Computer programs developed by A/P are'\iti'ii'z‘e’d‘ Et't;:'éaicilféie""

plot the frequency distribution of the various contributors to image smear i "

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.
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SYSTEM PERFORMANCE

A, MISSION OBJECTIVES

The payload section of Mission 1028, placed into orbit by Flight Test
Vehicle #1810 and LV-2A booster #451, 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-26
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, 5 day photographic periods
with no inactive period.

B. MISSION DESCRIPTION

ifa EY 1 . S’g‘w
The payload was launched from deenberg Air Force Bage (V.

at 2108:15 Z (1306:15 PST) on 24 December 1965, Ascent and ﬁ:jeetion '

normal and the achieved orbit was within nominal tolerances.” '![’1'ait:kft)‘?"iit:lT _ ;
command support was effected by the Air Force Satellite Control Facility .t . "

consisting of tracking and command stations at
under central
control of the Satellite Test Center at Sunnyvale, California. Mission 1028-1

consisted of a five day photographic operation and was air recovered on
29 December 1965, Mission 1028-2 was air recovered, after a four day
operation, on 2 January 1966. The -2 mission was l:lm.lted by battery life.

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

T,
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" ORBITAL PARAMETERS

Orbit 1.

Parameter ) Predicted Actuals | 7
Period (Min.) | go.858  so.eal e
Perigee (N, M.) | 99,99 97. 44 |
Apogee (N.M.) 244.71 | 244.35
Inclination (Deg.) 79.99 ' 80, 61
Perigee Latitude {Deg.N.) 19,11 . 19.06
Eccentricity 0.02008 0.02033

C. PANORAMIC CAMERAS S d e e

‘__{;’ e

The Master and Slave panoramic cameras operated throughout b
missions with no significant problems and produced excellent photographic .
coverage. The cloud eover observed in the photography averaged 30% for
the entire flight.

D. STELLAR-INDEX CAMERAS - e ed

The S/I Camera #D77 operated satisfactorily on the -1 missioh;" The :
stellar photography on S/I #D74 was partially degraded by light fog due to
the index camera shutter failing to open throughout the ~2 mission.

E. OTHER SUBSYSTEMS .-

The telemetry instrumentation, command, thermal control, clock; pres-
sure make-up and recovery subsystems performed satiafactorﬂy throughout .
both missions,
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A,

SECTION 2 e |
PRE-FLIGHT SYSTEMSTEST . =

ENVIRONMENTAL TESTING - = & o e emehs

1.

Test bbjective

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

Test Summa.rx

The J-26 payload system consisting of pa.ﬁora.mic {instruments
176 and 177 vras in the TASC chamber at Sunnyvale for epyirg- B

mental testing during 30 July to 6 August 1965, Testing Gons
of 14 orbits of operations in both the "A" .and "B' :modes" lrl.l:h |

The lowest internal camera pressure experienced was l 2 JEAE
microns in the ""B" mode. Corona was experienced from the i
input metering roller, however it did not exceed the specification :
tolerances. :

Dynamic operation of both instruments was satiafactory during both v
"A" and "B" modes. Cycle rates were within + 1.5 percent for
the operations in the upper portion of the ramp o

Both stellar/index units performed satisfactorily.

" The clock/IRIG "C" correlation indicated a drift of approximately |

2 milliseconds/hour during the ""A" and "B" modes and a discre- .
pancy of approximately 1 second after the clock recycled.

The TLM insirumentation was satisfactory except for the instn:meet'
#2 cycle counter which randomly lost counts during the "B'" mode
operations.




Stellar/Index Performance

" The pressure-make-up system operated normally with an average o o
gas consumption rate of 8.6 psi/min, Sy

Both "A" and "B'"' recovery sequences were satisfactory. Both
instruments stowed properly for the A" mode C & W operation,

PR

The deactivate/reactivate capa.ﬁuity was luccenmny demonstrated -
between the "A" and ""B" operations. Both instruments stowed

normally for the deactivate operation sequence. '

Panoramic Camera Performance

The dynamic performance of both panoramic instruments was
satisfactory as observed on the TLM monitars for Center of

Format switch, lens rotation, 99/101 clutch, and film transport. _
The average 99/101 percent clutch ratios for both instruments . . ,\
were 6/6. The ratios did not vary by more than one on either S
side of the average value during the entire tegi "j,é,' 5i ;

The cycle rate data for all of the stereo operaﬂ%fre
Table 2-1, Instrument cycle rate predictabmty was +1.5 per e
cent for the operations near the top of the ramp and + 3 percent',” 3,
overall, The instruments operated within + 1 percent of each- IR %]
other. During the "A" operations instrument #2 generally ran SR
faster while for the "B" operations the opposite was true,

The supply metering monitor indicated that the lens of both instru- - h& #
ments had an abnormally long coast period during a fast operation S “f
in the "A" mode. _ R f?\-

i :., 1 ‘74"_,.
The instruments operated for 5 cycles during the decctivate T ,&J
sequence. The cycle periods were 8.850 seconds for instrument s
#1 and 6. 740 seconds for the #2 instrument, ; AR

¢l
¥
Ty

B i

Normal stellar/index operations were observed on TLM mo_tﬂtors

]
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S.

for both units. The shutter and platen events occurred in propar R o
relation to each metering cyclé. Index and stellar metering = ;- =~ -
ratios were consistently 7/8 and 8/3 throughout all operations .-
observed with an occasional 8/3. e

E¥ : i a ' P A
. ; o g L PG
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Clock Performance 3 : S A

" Several clock readouts during the test were correlated with the

IRIG "C'" time. The results are listed on Table 2-2,

The results indicated a large discrepancy (approximately 1 sec.)
following the clock (S/N 536) recycle. Also a drift of approxi-
mately 2 milliseconds per hour was observed. This clock was

replaced by clock S/N 535 for flight. L

Instrumentation Performance

The TLM instrumentation was satisfactory except for (1 ),,_tho‘
instrument #2 cycle counter which randomly 106t tounts duris
the "B" mode operations, and (3) a dirty commutator on
I/R monitor also observed during "B" operations.. .-

The instrument #2 counter lost counts going from the "9" to the'
0" position. The counter dropped 102 counts in approximately
2600 cycles,

Pressure Make-up System Performance AT N
Satisfactory operation was observed for the PMU unit. The o
average consumption for the ""A" operations was 6.6 psi/min. ey

Temperature Summary

Average instrument temperature for several orbits in the "A" and
"B'" mode are listed below:

"A'' Mode "B" Mode = .- ;

ORBIT 18 14 1 8 1M . Ty
Inst. #1 87 81 73 66 45 58 - s
Inst. #2 85 74 69 63 42 63, . - i
' { = o
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L SECTIONS - -~ . .
' FLIGHT OPERATIONS
A, SUMMARY BN e

All launch, ascent and injection events occurred as prnogramméd.' Both
Thor and Agena propulsion and guidance were normal; The desired orbit
was achieved. :

Both panoramic instruments operated satisfactorily throughout both
missions. Average cycle rate differences from pre-flight calibrations
indicated that both instruments ran approximately one percent slow,

The -1 Stellar/Index camera operated satisfactorily.

The -2 Stellar/Index camera operation was abnormal. An index ahutter e
malfunction resulted in excessive over exposure of the index film durings
the -2 mission. | ' j f“. ’

The clock system, instrumentation and command systama, and the TR
PMU system functioned normally throughout the flight. : L %

Both the -1 and -2 recovery systems were successfully recovered by
air catch on orbits 81 and 144, respectively.

-

Results obtained from a power spectral density ana],ysin of the
vibration pickup data indicated overall rms g levels of 3, 868 at ignition and
2. 35 in the transonic region.

i

#1%

B. PANORAMIC CAMERA PERFORMANCE

Camera system dynamics were observed during several acquisitions. =
Film transport was normal for both instruments. Cycle rate data, as shown
on Table 3-1, indicates that both instruments were running approximately 1%
slower than pre-flight calibrations, The instruments ran within 1% of each
other throughout the flight., Average 99/101 clutch ratios for both instruments
were 8 cycles in the 99 position and 6 cycles in the 101 position.

[FLAEY Aon-R

i TR Y

gt

FMC Match

-

:‘.‘.-.

The achieved orbit was near nominal. The FMC match fhrougho;ut*tho o
flight was within tolerance. o T
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Panoramic Film Consumption o o RS

These data are based on cycle counter rea.di.ngs and nominal film : -4
supply. , :
Predicted Master  Slave B

Pre-launch - Frames " 100 110 - 110 ~
-1 Mission - Frameas 3000 2979 3007
-2 Mission - Frames 2949 ' 2960 2932
Total Frames 6049 6049% - 8049%=x . . L

* Depletion was predicted during Orbit 135 descending.

** Depletion was predicted during Orbit 134 descending. . i

—
- -

C. - STELLAR/INDEX CAMERA PERFORMANCE | %7

o E, ;

The -1 Stellar/Index camera operated norma]ly during m:l.aaion -l i

The -2 Stellar/Index camera did not function properly. The index '
film was excessively over exposed. Also the stellar film was i.ntermittently pern
fogged. L e TS
The TLM monitor for the index shutter, as observed on the day time _ B
engineering acquisitions, indicated that the shutter opened in the proper &i:-»;s
sequence at each seventh frame of panoramic camera operation. However, = “.l‘
there is no way to determine from TLM the duration of the shutter open

condition. ST

Smear pulses correlated with the index shutter monitor which indicates, B -
that the number 3 programmer and S/I control box were operating in the - TR
proper sequence, .
D. INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

Instrumentation -

The instrumentation system performed sathfactoruy tluoughout both L

missions. 7 s .
SLER




A + 35 G vibration piclmp was inﬂa.lled on the tonrard pyro electrical
box to monitor ascent levels. This special monitor performed
satisfactorily.

Command Sxatem

The payload system responded normally to all stored and real-time
commands. No operational problems were encountered during the
flight.

E. CLOCK PERFORMANCE
The payload clock performance was sgtisfactory, The clock/system

time correlation data obtained from th quisitions are included on.
Table 3-2. :

F. PRESSURE MAKE-UP SYSTEM PERFORMANCE ®.i " %4 s st ey

- The PMU system operated normally throughout the ﬂ.tght. Averdif S
gas consumption was 7.7 psi/min for a total instrument gperate time of ©° '/
245 minutes. The supply pressure dropped from 2680 psig at launch to.

780 psig at the end of -2 miasion.

The average consumption rate was 6.9 psi/min for the -1 missmu and
8.4 psi/min for the -2 mission. o o

2
l 3
1

G. THERMAL ENVIRONMENT

The temperature data obtained from the-acquisitmns are contai.ned
in Table 3-3. Average panoramic camera temperatures varied from 68 to 8e° F
during the flight. The actual system temperatures versus the predicted system
temperatures for the major components are compared in Figures 3-1 to 3-3.

H.. ASCENT VIBRATION

The vibration pick-up was installed on the pyro junction box cover in the
recovery barrel. High activity occurred at launch ignition and in the transonic
region. Results of a power spectral density analysis show overan rms g levoh
of 3,88 at ignition and 2. Sslnthotrmonicreglon.
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2.260
2.250,
2;267
2.222

'FAL.

L
'2.232

2.234
2.228
2.227
5.147
2.225
2.225
2,225 .

I iR
2. 227

2 229 O 33F

DEV. AND DIFF. ARE IN PERCENT T )
THE (=) SIGN INDICATES THAT INST 1 IS SLGHER THAN INST 2
F=FAST AND S=SLOW

TABLE 3-1

18

DEV.

1.698
1.185 -

0.875
1.02s
0.33F
1.115

1.565

INST 177 |
ACT. CAL. QEV;
5.394 5.538 2.6§F

T 24250
2.245

2.237
2.240
5.090

2.245

2.240

1. 7as -zh

2.236'0.625

2.238°0.335 .-0.66 t
2.231 6.285 =-0.45 '
2.230 0.445 =0.44
5.123'0.65F =-0.78 |
2.328 o. 765-'50.22';j I
2.228 0.54S ‘eo 88

‘ . \-

176/177_

DIFF.

o '\('.r'?; E
-00-33 5
- . ‘>" -

'S
"
] \';

~=0.99




J=26 HISSION 1028 CLOCK/SYSTEH TIﬁ

sYS TIME I/P

- 0372403830

0.776534770
0.325942900

0.722997780.

0.33309788D
0.73100383D

0s . .

05
0s

05—
- 043969005380

0S
0S5

ORDER FIT 1

CL TIME 1I/P
0.22060311360
0426708642250
03097850340
D+349490531D

0.4366911210

0.36100658D 05_..0.4840913%910

0.737023500 05
0.293404670 0S5

0.523693097D
0.26886026500

0.755461830_05__0.7406601700

0.300515780 05
C.697514980 05

0.1159714060
0.1556713290

0.30727510D°05._ 0.2030473%20

0.70414893D0 05
0.315965530 05

0.710

C.32031828D 05
0.7167105680 05
AC==0,19079074810 06 Al=

SIGMAS0.00565 -
RATIO OF CLOCK TIME TO SYS TIME- 0. 99

0.242734721D
0.2901183800
0..329793839)D.
0.377151663D
0.416790919D

NO.

SYS TIvg I/P

0.372403830_05___
0.770534770 05
0.325942900 05
0.722997780_05___
0.33309788D 05
0.73100333D 05
0.362006580_05___
0.737023500 05
0.293404670 05
0.74546183D_05__0.7406

0.306515780
0.69751498D
0.,357275100
Ce736156930
0.313535530

0.710740080D.

C.320318260
0.716710380

05
05

/3~ J—

05
G5
05
0s

0s -
AJ==0,190790768aD 06 Al=

POINTS=

' p—

ORDER FIT 2

CL TINE
0.2260311360
0+26784462250
0.309765034)
03496505310
0.3959005330
0.436651121D
0.464651391D
0.5236930970
0.2885026500
661700
0.1159714050
0.155671329D
0.203047342D
0.2427347210
0.29011838CD
0.3297938390
0.3771516563D
0.4167909190

A25=0.56644299460850-13

SIGMA=0.00483 NO. POINTSz 18

r

rmesh

19

/P
06

0o
Co
06
06
06
0o
0o
05

svs M

06 03724038970 05
06. 0.770534790D 05
06 0.3259u28830 0S
06_..0.722997856D 05
68 0.333097930D 0S5
66 0.731003763D 05
06 0.3410084670
06  0.7370235300 05
05 0.293404533D 03
05___ 0.7654618570_05__
06 0.3005157500 05
06 0.697514983D 0S
06 0.307275117D 0S
06 0.7065148910D0 05
06 0.313585504D 05
06 __0.71067400970_05__ =
06 0.320318340D 0S
06 O. 71671Q903Q,05
.0.1000000001

18 .

as

-0.0087 9
~0.0020 16
0.0017 24
-0.0076 ___31
-0.0050 40
0.0067 47
0.0113 - 56
-0.0030 63
0.0137 ‘71
~0.0027___79
0.0030" 87
-0.0003 9%
_=0.0017 _ 103
' 0.0020 110
0.0026. 119

DELTA ST

~=0.0017 12¢
-0, 0030 135

REV o

COMP SYS TM
0.3724038410_05__ -
0.776534753D 05
0.3259428563D 05
___0.7229978510_05__ =
0.3330579380 05

0.731003781D 05" :
_ 0.34100564930_05__

0.7370235610 05
0.2934045867D0 05

05___0.745661890D0_05__-

0o
0o -

06
06
06 _
06
06

0.1000000088750 01

.. 0.720740078D

0.300515781D 05
0.86975150100 0S5

06 _ 0.307275135D0 05__

05
05

0.7051459190
0.313985498D

0.3203183020 05
0.7167108470 05

05

DELTA ST REV - §TA

-0.001r__ 9
0.0017" 16

0.0037 24
T=0.0058 ¢ %0
0.0049 "
0.0087_ _
=0.006%
0.0103 .7%
-0.0060___ 79
-0.0001 87
~0.0030 Su4

~0.0035_ 103
0.03:1r 110
0.0031 - 119
D.0002_ 125
=-0.0042 135
0.0033 142
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NOTE: All data corrected for self-heating, except injection.
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#0ut of Pounds High (CEH)
= BOTE: Only Thrust Cone Data corrected for Self-heating.
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SECTION 4

MISSION 1028-1 RECOVERY S¥STEM

SRV #703 was received at A/P on 24 May 1965. The receiving inspectior - °

weight was 146, 6 pounds. After modifications and incorporation of outstanding
Engineering Orders, the unit was delivered to Systems Test for installation
into the J-26 system,

The Recovery System was shipped to VAFB on 2 December 1965.

A successful air catch was made during Orbit 81 on 29 December 1985
at 1615 PST. The impact point was within predicted tolerances,

Predicted Impact 23° - 59.6' N 169° - 34.6' W
Actual Impact 23° -~ 68'N 139 S W,

All recovery event t{imes were within the requjred tolera.nc

es
shows the time sequence of recovery events, I

The condition of the recovered capsule was normai.

25
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Event

*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 Separation
** From Electrical Disconne ct
¢%* From Retro
Spin Rates (RPM)
Despin Rates (RPM)
Retro Velocity (Ft./Sec.)

MISSION 1028-1

Delta Time (Seconds)

Actual

N/A
N/A
N/A

N/A
N/A

10.62
27 490,32 5 813}

478.4
33,94
0.63
9.79
0.55
4.68

N/A
N/A
968

TABLE 4-1

. e
- wega.
'[ Ty

RE-ENTRY SEQUENCE OF EVENTS

n

she - -¥

- O R

v Ly

PR

1 [

77.0 +1.0° _ ,
2.0+0.25 R

0.90 + 0,43
—0.40

3.40+0.80 B
7.55+0.45 . '

+ 340418 L i
0.63+0.08 - = T
10.25 +1.5 | .

L 0.52%0.18 . . -
45408 - i
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SECTION 5
MISSION 1028-2 RECOVERY SYSTEM
SRV #704 was received at A/P on 24 May 1865. The receiving
inspection weight was 150, 8 pounds. After modifications and incorporation
of outstapding Engineering Orders, the unit was delivered to Systems Test
for installation into the J-26 System. .
The Recovery System was shipped to VAFB on 2 December 1965.

A successful air catch was made during Orbit 144 on 2 January 1966
at 1552 PST, The impact point was within predicted tolerances.

Predicted Impact 22°-s2'N  167°- 18.4'W

Actual Impact 22° - 54 N 1877 -

Table 5-1 shows the time sequence of recovery eventa '

The condition of'the recovered capsule was normal.

27




MISSION 1028-2

RE-ENTRY SEQUENCE OF EVENTS

Event

*Arm
*Transfer

Electrical Disconnect

Separation

*#Spin
Retro
Despin -
T/C Separation

24" G" Switch Open

Parachute Cover Off .
Drogue Chute Deployed
Main Chute Bag Separate-
Main Chute Deployed
Main Chute Disreef

* From Separation

*% From Electrical Disconnect
*8% From Retro

Spin Rates (RPM)
Despin Rates (RPM)
Retro Velocity (Ft./Sec.)

Delta Time (Seconds) EERr

Actual Nominal .
76.77 77.0+ 1.0
2.04 2.0 +0.25
0.84 0.90 +0.43
- 0.40
3.45 3.4 +0.30
7.60 7.55 +0.45
. 10. P . + 0. e A it
R -88 Bhcadhd ':‘:'17.5—' 05—9_ i ’f‘i‘@iﬁ_‘ :
. 1-53_,~__-f : .~i.—;,-:';1.5 + o, 15 e T

511.0 ‘—;:"_ .

33.80
0.60

8.71

0.55
4.10

6.40
12.75
944

TABLE 5-1

* 34,0 .'t 1.5 - e
0.63+0.08
10.25 +1.5
0.52+0.13
4.50 + 0,80



SECTIONB = = = &t
MASTER PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT ; P i
: : . L A g ;*
Component ' Serial Number ’ T
. Main Camera S 176
Main Camera Lens . 1772435 ‘

Supply Horizon Camera o . 278-G4

Supply Horizon Camera Lens E12830

Take-up Horizon Camera ' 274-G1

Take-up Horizon Camera Lens 816635

Supply Cassette

B. CAMERA DATA AND FLIGHT SETTINGS . .

- Main Camera: R s R N bl

Lens "2amg3s ¢ e
Slit Width 0.250" S

R Filter Type - Wratten 25 .
Film Type Eastman Type 3404 ~=0 " " |

Supply (Port) Horizon Camera: e Y

Lens 55 mm £/6.3 )
- Aperture Setting /6.3 |
Exposure Time 1/100 second
Filter Type Wratten 25
29
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Take-up (Starboar d) Horizon Camera:

"Lens o - 55 mm /6.8

Aperture Setting £/8.0 o
Exposure Time e 1/100 second = )’
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The image quality produced on this mission was considered by both
the PEIR team and Pl groups to be the best obtained in recent months. The .
PI group described the coverage as having a crispness not obtained since
last winter, A high contrast resolution target displayed a ground resolution
of 7.5 feet along track and 11.5 feet cross track. As has been noted on most ‘
missions the Aft camera imagery ia slightly better than the Forward looking
camera. The MIP rating for the -1 and -2 missgion was 85 and the aelected Tl lE
frames were from the Aft camera. R T o

The 200 cycle timing light operated intermittently and'the. smeu' p
varied in length. The probable cause was a marginsal neon bulb.”

T 2

Minor light leaks were traced to the felt seals and the laminated stripl L
on the instrument drum.

An out of focus condition occurred during passes D130 and D131. A
manufacturing splice was located in this area and probnbly caused abnormal
film tension. _ _
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SECTION7 .
SLAVE PANORAMIC CAMERA -

A. COMPONENT ASSIGNMENT

Component

Main Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon Camera Lens
Take-up Horizon Camera |
Take-up Horizon Camera Lens
Supply Cassgette - . 44__ B

B. CAMERA DATA AND FLIGHT SETTINGS -
Main Camera:
Lens
Slit Width
Filter Type
Film Type

Supply (Starboard) Horizon Camera:
Lens
Aperture Setting
Exposure Time
Filter Type

31

Serial Number

177
1752435
279-G4
E12865
275-Gl
816637

24" £/3.5
0.175"
Wratten 21 = .oy noon
Eastman Type 3404 < 3,
55 mm £/6.3 |
£/8.0
1/100 second g
Wratten 25 |
RNt &
‘ T e
B UL A G



Take-up (Port) Horizon Camera:

Lens

Aperture Setting
Exposure Time
Filter Type

* 55 mm £/6.8

5.0,
N

flsna l:--r ’-
1/100 second g
Wratten 35 . : :

C. POST FLIGHT PERFORMANCE EVALUATION

The photographic quality and information content of the imagery produced
by the Slave camera was excellent. The photography was degraded by the minor
effects of the usual light leaks and the following anomalies. ,

The horizon imageiy on the starboard side (supply) was veiled from the
start of the mission through pass D68, This veiling did not interfere w:ith the

data reduction,

A region of soft imagery was present throughout the miuion. 1
located along the time track edge of the format and up to one-half inch J
This condition is poui.bly due to irregularity in tracking ,tension. ’
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SECTIONS =~

PANORAMIC CAMERA EXPOSURE

The Master camera used a 0, 350 inch slit and a Wratten 25 filter while - v
the Slave instrument was fitted with a 0. 175 inch slit and a Wratten 21 filter, . -~ °
The resulting nominal exposure calls for processing between intermediate and -
full development of EK type 3404 film.

The frequency distribution of the solar elevations and solar azimuths
encountered during the photographic operations are shown in Figures 8-1 to
8-4.

The nominal exposure times are shown as a function of latitude for
passes D-8, D-72, and D-136 in Figure 8-5 to 8-10. The predicted level
of processing for the original negative is based on the in-flight performance
estimate and is tabulated below with the processlng levels reported by

Biens

Mission ~ Camera Primary Y

1028-1 - FWD Predicted : 0
' Rei:orted 0
1028-1  AFT Predicted 0
Reported ‘0
1028-2 FWD Predicted 0
Reported 1 _ ;
1028-2 AFT Predicted 0 10 0
Reported 0 6 . 94

The measured density values (D-Min., D-Max, ) were lower than the
average values for past missions. The camera exposure settings are selected
by weighing the predicted density versus image degradations resulting from i.mage
motion, The mission used exposure times, which in combination with solar
altitudes produces low density values even with full processing development. It
would be an aid in selecting exposure settings to have data describing the minion‘l
operational target brightnesses,
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

The diffuse density measurements made by AFSPPF were computer
sorted at A/P to permit analysis of the density ranges encountered at the ’
three processing levels. A study of sorting techniques showed that no
absolute method was available to separate the density values as the accuracy
of the Processing History published by~ppears rather low
and processing transition phases are not accounted for. The sorting technique
selected uses the base plus fog density values where measurements up to
0.09 density are considered as having received Primary processing, 0. 10
to 0.17 as Intermediate and above 0.17 density as Full, The percentage of
original negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported processing per-
centages.

Mission -Camera Primary . _Intermediate

1028-1  FWD - Predicted o 4 :
Reported 0

. Computed 0 ‘11

1028-1 AFT Predicted 0 5 95
Reported ., 0 16 84
Computed 0 i1 89

1028-2 FWD Predicted 0 3 97
Reported 1 90
Computed 0 15 85

1028-2 AFT Predicted 0 10 90
Reported 0 6 94
Computed 0 94

The tabulations of density frequency distributions for Missions 1028-1 and
1028-2 are included in Appendix A, Table A-1 through A-4. The graphical
presentation of the density distribution are computer plotted in Appendix A,
Figure A-1 through A-37,

414

rorere- I




A summafy of the processing and exposure analysis is shown in
Table 9-1, The terrain D-Min. criteria (range) for proper exposure and

processing is 0.40 to 0, 90 density units.
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during Missions
1028-1 and 1028-2 received a MIP rating of 85. A summary is tabulated
below of the MTF/AIM resolution values measured by AFSPPF amd
The microdensimeter slit used by AFSPPF and was
one micron by 80 microns.

Mission Camera AFSFPPF - ,

1028-1 FWD 81 89

1028-1 AFT 92 93

1028-2 FWD ‘ 38 87

1028-2 - AFT 77 ' 84 | g

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 1028 panoramic camera system produced some of the best
photography seen to date on the Corona Program. This conclusion was
reached without the aid of CORN Resolution Targets by using other objects
of known dimensions. The mobile target at Jefferson City Airport,
Misgouri was degraded by haze to the extent that approximately 16 feet
was the limit of ground resolution. The fixed targets at Edwards AFB,
California, were not activated for this mission and were probably re-
duced in contrast due to dust and sand. No other CORN Targets were
photographed.

The MIP frame for mission segment 1028-2 is from the aft camera
on pass 126D. In the center of the format is the San Fernando Valley of
California. 1 1/2 inches apart are the Lockheed Air Terminal at Burbank

and Van Nuys Airport. The standard threshold markers on the Lockheed

All-weather Runway are oriented in the photo suitable for along-track e

resolution evaluation. The same type markings on the Van Nuys Runway
are approximately 90° to the other and thus suitable for crogs-track

evaluation. These markers consist of 2 sets. of 4 parallel stripes 12 feet ;-{';.‘j

wide, 50 feet long and a space of 3 feet between stripes, using 40x
magnification these 3 foot spaces were resolved their entire length by
both fore and aft cameras in the along-track direction and by the aft in
the cross-track direction. Results were not quite as good for the forward
camera cross-track. This suggests a ground resolution capability of
approximately 6 feet or 115 L/mm. This corresponds very closely with
the results of pre-flight lo-contrast resolution test results.

By comparing other objects in this MIP frame with similar objects
in the MIP frame for missions segment 1028-1 and its asaociated stereo
frame, as well as other frames where clear air prevailed, nearly uniform
performance was found throughout the misaion.

zerssens- N
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SECTION 12

© MISSION 1028-1 STELLAR-INDEX CAMERA

COMPONENT ASSIGNMENT

Component

Camera
Index Reseau

Stellar Reseau

CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens

Exposure 'fime
Filter Type
Film Type

Index Camera:
_ Lens
Exposure Time
Filter Type
Film Type

POST FLIGHT EVALUATION

Stellar Camera

Serial Number

D-77
91
97
85 mm £/1.8  _
2- secbncia ‘ Pﬁ;
-None

EaAstman Type 3401

38 mm f/4.5

1/500 second
Wratten 21
Eastman Type 3400

The camera was operational throughout the mission and provided
acceptable imagery for attitude determinations. There were at least 20
images per frame, however they were double imaged. The first 152
frames had images of foreign particles, which are assumed to be jettisoned

fuel particles,

zerccenor SN
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' Index Camera

The camera was operational throughout the mission and provided
good terrain photography.

50

.
P
Bt e}



A,

B.

SECTION 13

+ MISSION 1028-2 STELLAR-INDEX CAMERA

COMPONENT ASSIGNMENT

Component

Camera
Index Reseau

Stellar Reseau

CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens
Exposure Time
Filter Type

- Film Type

Index Camera:
Lens -
Exposure Time
Filter Type
Film Type

POST FLIGHT EVALUATION

Stellar Camera

The camera was operational throughout the mission. The film
was partially fogged from head to tail due to the Index camera shutter
malfunction. The fog was degrading for 3 frames at each camera off
period. Most images were double and/or smeared, but adequate for

attitude determination.

51

Serial Number

" D-74
76
95

85 mm f/ 1.8
2 geconds

None

Eastmbn Type 3401

38 mm /4.5

1/500 second
Wratten 21
Eastman Type 3400

ver-moner NN
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Index Camera

The' shutter remained open throughout the mission and all
terrain imagery was lost.
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SECTION 14

VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1028-1 and 1028-2 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 1028-1 and Figures 14~7 through 14-10

for Mission 1028-2.

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,

Mission 1028-1

Range

Value 90%
Pitch Error (°) 0.52
Roll Error (%) 0.37
Yaw Error (°) 0.50

Pitch Rate (°/hr.) 36.62
Roll Rate (°/hr.) 28. 02
Yaw Rate (olhr.) 30.47

-1.35 to+1.00
-0.40 to + 0, 90
-1.00to +1,10
~70 to + 100
-80 to + 90

-52 to +64

. Misﬁion 2028-2 CL

90% Range -

0.76 ~1.70 to +0, 60

0.52 -0.50 to +0.85
42.7 -85 to +100
25.1 -90 to + 85

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,

or-seere- NN
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SECTION 15

IMAGE SMEAR ANALYSIS

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

The computer rejects the first gsix 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 errore
and resolution limits are computer plotted and are shown in Figures 15- l T
through 15-10. - : Cem o

P S

The summary table 15-1 presents the maximum V/h ratio errors and
resolution limits that existed during 90% of the photographic operations
and the totzl range of values during all operations that were computed.
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SECTION 18

RADIATION DOSAGE

Each recovery system flown on a Corona mission contains a sealed
packet of Eastman Type 3401 and Royal X Pan emulsions to determine
the total radiation received at the take-up cassette. Both film types
have been irradiated by LMSC at various levels and the base plus fog
densities recorded after 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 strips is used to ascertain the total radiation level. The
table below presents the base plus fog readings for the dosimeter strips
and the radiation level equivalents.

Mission 1028 1 Mission 1028-2
B+F '

‘B+F - “_"’ ey

Emulsion Density Radiation
Type 3401 0.16 0.5R  .0.18  0.6R
Royal X Pan 0.24 0.4 R 0.2 0.6R

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

missions was approximately 0.5 roentgens. This level is below the level

that will degrade the panoramic photography.
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Panoramic Camera Reliability

Sample Size - 132 opportunities to operate.

One failure - S/I Programmer on System J-18

Assume - 3000 cycles per camera per mission.

Estimated Reliability = 98. 7% at 50% confidence level. .

Main Camera Door Reliability

Sample Size - 46 vehicles x 2 doors = 82 opportunities to operate.
Estimated Reliability = 99, 2%

Payload Command and Control

Sample Size - 6960 hours operation in sample B
2 Failures '
Estimated Reliability = 96. 4% at 50% confidence level.

Payload Clock Reliability

Sample Size - 6960 hours operation in sample.

No Failures .
Estimated Reliability = 99. 0% at 50% confidence level.

Estimated Reliability of Payload Functioning on Orbit = 96. 7% at
50% confidence level,. - )

Recovery System Reliability

- 57 opportunities to recover - *
1 Failure - improper separation due to water seal - cutter failure. o
Estimated Reliability = 97. 1% at 50% confidence level.

Stellar-Index Camera Reliability

Sample begins with J5

Sample Size = 16, 015 cycles

3 Failures

Estimated Reliability = 20.7% at 50% confidence level.

P I
e i e
AL S
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Horizon Camera Reliability

Sample begins with J5A

Sample Size - 67,500

Estimated Reliability of Single Camera - 98.5% at 50% confidence level,

Estimated Reliability of Four Horizon Cameras at a Parallel ;
Redundant System = 99. 9% at 50% confidence level.

ot
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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 Mission 1003 and 1005

are deleted,
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