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This repoi't details the performan of the |
the operational phase of the Progra Flight Test Vehicle 1615.

t o

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

This document is the final payload test and performance evaluation ' g
report for Missions 1021-1 and 1021-2 which wag launched on 18 May 1965. -
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This report presents the final performance enh:ation of Missions -
1021-1 and 1021-2 of the Corona Program. The purpose of this report’ s s
" ig to define the performance characteristics of the J-21 payload system, CEEAT LS

to identify the source of in-flight anomalies and recommend the appropriate E
corrective actlon .

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 HPIC‘m also- 2

supply the Processing Summary and MTF IAIM mol
lished by b bt ‘

Computer programs developed by A/P are ut:.lized 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 tha mission.




SYSTEM PERFOR MANCE
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A. MISSION OBJECTIVES

The payload section of Mission 1021, placed into orbit by Flight Test b
Vehicle # 1615 and SLV-2A booster #438, consisted of two panoramic .
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and B
a space structure to enclose the cameras and provide mounting surfaces
for all equipments. Figure 1-1 presents an inboard profile of the J-21
payload system. This Corona "J'" system was the first to be designed to
acquire search, and mapping photography of selected areas of the earth B
from orbital altitudes. In order to accomplish these multiple objectives, Ssat o
the system was launched in the moruing and flown on orbit in a nose first R
orientation. The planned mission was two, five day photographxc periods
with no deactive period e c

B. MISSION DESCRIPTION

Y “ :

The payload was launched from Vandenberg Air Force Base (VA B
at 1802:39 Z (1102:39 PDT) on 18 May 1965. Ascent and injection were
normal and the achieved orbit within nominal tolerances. Tracking and .-
command support was effected by the Air Force Satellite Control Facilit

under central - __-j. g
.. Mission 1021- 1 e

control of the Satellite Test Center at Sunnyvale, Califo
consisted of five days operation and was completed by air recovery on o
23 May 1965. Mission 1021-2 also consisted of five days operatmn, and was ..
completed by air recovery on 28 May 1965. S s

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

ORBITAL PARAMETERS

Parameter ' Predicted ' Actuals (Orbit 4'0)-'?_{’ o & : #
Period (Min. ) 89. 87 89.81 . -

B

Perigee (N.M.,) 109.99 - 109,17
Apogee (N.M.) ' 182.51 180.08
Inclination {Deg.) 75.00 - - 75,02 -

. Perigee Latitude (Deg.N.) 22.30 - 24,29 S Y
Eccentricity © 0.00988 _ 7" 0.00988" F
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C. PANORAMIC CAMERAS

Both panoramic cameras performed satisfactorily through the first .. & ~
mission. A cut in the supply film caused the master camera to fail on
the first operation of the second mission. The slave eamera continued to:" A
operate satisfactorily through the second mission." The cloud cover and R

atmospheric haze observed in the photography was nominal. _ . Sl

D. STELLAR-INDEX CAMERAS

The Stellar/Index camera for the first mission performed normally Al A
for 380 frames and then experienced a failure of the film transport function
on the last 37 frames. The Mission 1021-2 Stellar/Index camera performed
normally throughout the second mission.

E. OTHER SUB-SYSTEMS

The telemetry and command system performagce.y Bat
throughout the flight with one exception; the cycle K
cameras were intermittent. = ...

The clock and the pressure make-up system operated normally
out both missions. Both recovery units were successfully air-recovered
however, the first unit was recovered by means of the secondary capsule
programmer.

F. CONCLUSIONS

Missions 1021-1 and 1021-2 achieved the objectives of acquiring high
quality mapping and reconnaissance photography from orbital altitudes: The -
concept of nose-first orientation and morning launches for mapping objectivel o
has proved feasible. PSSP S

G. RECOMMENDATIONS

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

1. The splicing techniques and procedures used by the film i
manufacturer should be reviewed to preclude the re-
occurrance of apllce aggociated failures.




A film chute should be added fo the Coront aystem R

between the Slave camera main-plate and the inter- , _ #
mediate roller assembly. It does not appear’ possible _ LT
to eliminate the camera drum light leak hence a i
protective chute merits consideration. R ' : o gl

T
The slur pulse now presented on the Master camera S
film to denote Stellar-Index camera operation should :
also be displayed on the Slave camera film. It is
recognized that the pulse would not always be present
due to the lack of camera synchronization however this
modification wonuld permit partial time correlation of
the S/I camera when the Master camera time track is
inoperative. Z -

The binary data lamps should be adjusted to permit 7
automatic readout at all processing levels. Primary _ ‘ R
processing has been used to a much greater degree. ... g e
during recent missions. CevET ey «7&5‘“&’"' e

Develop a light leak specification for the ablative shells "-;:e: B
and investigate measures to preclude existing light leaks. -

Investigate the abrasion pattern on the Stellar and Index” . - . = <
film. .




A. ENVIRONMENTAL TESTING = -~ =

1.

SECTION 2 L
PRE-FLIGHT SYSTEMS TESTS

-~

Test Objective o -’

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. )

Test Summary

The J-21 payload system was sent to the TASC chamber on
10 February 1965. Active testing was conducted during the d
shift only. The test procedure was prepared to aimu].ate t
entire flight, including: The "A" bucket sequence, of 16 a
orbits, cut and wrap, a deactive soak period a '"B" bucke
sequence of 16 active orbits, and a '"B" recovery sequence:
The J-21 payload system was the first system to incorporate , _
the new 5 volt temp. system. Two self-heating tests were con-~ . %
ducted to check the efficiency of the new system to reduce selfs;: m--:a@a;
heating effects. The results of the two self-heating tests indicate” 7 2°_%c
no self-heating due to power consumption in the sensors. At ° -7 &g
initial turn-on of power to the temp sensor system, the gainof = .. "<
the differential amplifier appeared to be slightly non-linear. This- . =3
non-linear amplification became linear after a brief period in :
which the differential amplifier stabilized iteslf.

The pressure makeup system (PMU) failed during orbit 4 of the
"A" bucket sequence. e

The clock showed erratic errors during the "B" bucket sequenéé.’ s * _
An analysis of the time errors indicated an increasing error towarda "ﬁ-‘_
the end of the "B" Sequence. DR~



An analysis of the analog T/M data indlcatu (Tututactory per- A',
formance of the panoramic instruments. Cycle rate errors did _
not exceed 1.75 percent. There were a few scattered instances of k

noise on the instrument's take-up and supply WGI,‘ telemetry . iﬁ‘~ 'ﬁ a §
monitors but it was not of sufficient intensity or frequent enough - o
to imply detrimental instrument behaviour. T -

The test was completed on 19 February 1965, after 8 consecutive
days of simulated orbital pressures. The J-21 payload system
was returned to the A/P facility on 20 February 1965.

Panoramic Camera 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, 92/101 clutch operation, o
lens rotation, and center of format. In_s_tgu;nent opera.tion at, e

start and shutdown was normal. Cycle rate ¢ s did not exege:
1.75%, and the majority of the random cycle

indicated errors of approximately 1% or h“.

There appeared to be dirty contacts on the Master instrument “= | o
supply idler monitor. The supply idler channels and the clock .~ - ¢
channel exhibited a strange pulse when the instrument operate
command was given. This unusual pulse was similar to the pulse
caused by ground loops during a center of format pulse. . However ¥ %
this pulse was not evident during pre-TASC functional testing, and - :
previous payload systems have not exhibited these same pulses. B

Evaluation of the test film showed that both caineras’produc'ed ET
minor start-up corona marking which was well within the accept-
ance criteria. The J-21 system was recommended for flight.

Stellar-Index Camera Performance

T /M data indicated satisfactory performance by both the number e
one and number two S/I units. |

At the conclusion of the test the J-21 "A" S/I unit was switched - - . .
to the J-20 payload system, and the J-20 "A" S/Iunitwas_ . = .. _.3%
switched to become the J-21 "A" S/I. The J-20 "A" SII un:lt y

i.ndicateu no malfunctions during it's test h:I.atory Hoe T e '



50

Stellarllndex units D-69 (inatened in SRV !1) and D-25 (inetal.’led in’
SRV #2) showed generally good performance. Acceptable levels of .
corona discharge and edge static were observed in the stellar portion
of D-25, while the remaining units were. tree o( corona mrldng 2

Clock Performance

The serial readouts of the clock were carefully monitored during )
the "B" bucket phase of the test. On the basis of a time correlation
between clock readouts and the IRIG 'C" time at the TASC chamber, ... .
it would appear that the clock off-set was increasing with time. This R
clock off-set was not a linear off-set that could possibly be eradiented P
by re-nulling the clock.

This clock has a history of problems that dates back to the J- 11
payload system, to which it was ortgi.nally esslgned

Instrumentation Performance *

The instrumentation performance was satisfactory during th& 38
The supply idler monitor of the master instrument bad noise tha

implied dirty contacts or a dirty wiper. An instrumentation aang A
was incorporated that switches both fairing temp sensors 1 and 6 . . - ¥
to forward barrel temp sensor 1 at first recovery L

This change was incorporated to prov1de eompatxbﬂity with the"
differential amplifier in the 5 volt tempsystem.. Prior fo the teat %>
a jumper was installed incorrectly, and the resistance from the™ ™
commutator point to ground was changed. This gave the T/M .
indication of an improper switching.

Presgure Makeup System Performance (PMU)

Power to the payload system was shutdown during orbit #4. This -
power shutdown was programmed to allow the first of the two self-
heating tests to be conducted. Upon conclusion of the first self- A: ;‘ :
heating test, power was applied to the payload system and the PMU S
system did not operate at the first instrument on command. Prior i .

to the power shutdown the PMU system had performed satiefaotorﬂf.




. 8, Temperature Summary e e

'rhe internal pressure curve. pr ente?l indicates
ingtrument startup and tail-off pressures recorded from an ;,,;
“alphatron gage. The shaded area indicates a minimum and =~ °*
maximum startup pressures for all operations for each associated _
orbit. The dotted line curve indicated the muimum pressure o
attained by one operation per orbit. "~ ENNRE SRR s ;ﬂ

*
A
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The PMU system did not operate again during the remsinder of ST
the TASC test. N

.
[N

The J-21 payload system was the first syastem to use the new 3

volt temperature system. Two self-heating tests were conducted

to determine the amount of self-heating. Little or no self-heating
was observed in either of the two tests. The amplifier appears to
have a short time interval of instability when power is initially s
applied. In flight self-heating tests may add data that will allow :
for a more conclusive deduction concernis
Tests on future payload systems will hlso _

The temperature data from the TASC test i.ndicated no maj
anomalies; however, one temperature sensor was reading low.. . -
throughout the test. T/S 108 read 6 to 8 degrees below the master
instrument average temperature. A post TASC clean room check -
at ambient temperature indicated that T/S 108 was still readi.ng

6 to 8 degrees low, .

RESOLUTION TEST B e 7

The dynamic resolution test of the J-21 payload system was performed ot
at the A/P facility on 24 March 1965. Each panoramic camera photo- ~ T
graphed high and low contrast resolution targets. The resulting through -
focus resolution data is shown in Figure 2-2 for the Master camersa and - 7 *1
in Figure 2-3 for the Slave camera. u#

LIGHT LEAK TEST ' e T

The examination of the film threaded in tﬁe J-21 system during thelight -
leak test determined that only trace film fogging was present. The light
leak integrity of the system was considered aceeptable for flight e
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" FLIGHT LOADING CERTIFICATION = =~~~ = 0

J-21 flight readiness film was examined at VAFB §/12/65. Both instru- ...
ments 166 and 187 exhibited nearly identical performance. No rail or -
other scratches appeared in the format area. All fiducials, C/F's,
shrinkage, data lamps and timing tracks were clear and sharp. Very
slight banding was noted at start of scan, minor mechanical damage was
noted and was attributed to handling and processing.

Very light minus density "scratch-like" marks were found randomly

in instrument 167 film. A short section of the sensitometric sample
removed from this spool was examined (unproceased) and found to contain
similar marks, and are possibly due to film manufacture. Further investi- .
gation is under way. T

R
ke

L
T

During the confidence run, following flight loading. a tracki.ng problem
was discovered on the master supply ﬁlm path. S ,

Film was attempting to climb the flange of the output roller on the
tengion device on the supply cassette. To improve-this situation;- o
pulled the alignment pin, adjusted the position of the constant teneIan f ;
assembly for acceptable tracking, and repinned the assembly. F

The "A" S/I was damaged on the pad run. It was removed and replaced .
by the "A" S/I from J-20. iR

R
The last confidence run was completed about 1: 00 A M., 5/ 14[85 ?This dﬂ&
system meets all estabhshed criteria for fhght readiness. &



SECTION 3

FLIGHT OPERATIONS

A. INSTRUMENTATION AND COMMAND PERFORMANCE

o

The telemetry instrumentation was satisfactory throughout both misaions. ©
A new low-voltage system for thermal monitoring was used for the first time. =
This system consumes less power and does not require correction for self- . -
heating. Performance of the system was normal throughout the life of the
vehicle, ‘

The only problems with instrumentation were the cycle counters on both
panoramic cameras. The counter on the master camera was intermittent
prior to launch and during flight. The counter on the slave camera became
intermittent during fligit. The intermittent counters did not present an
operational problems but resulted in uncertaintg in the purn : :
any operation. Corrective action has been faken and will be"
six more systems. During the "A" mission, instrument 167 was
cycling 3 to 4 percent below calibration. A reference level one steép
than nominal was utilized to compensate for this and instrument 167 ]
within approximately 2 percent of the cycle rate necessary to match the orbit -
during the "A" and '"B" missions. Instrument 166 cycled slightly faster
than instrument 167 but due to cycle counter problems the match of the cycle
rate to the orbit could not be precisely determined. P

The real time command system operated normally throughout the ﬂ.ight. -
Commanding was restricted due to the numerous camera operations during
tracking station acquisitions but this did not result in any operational problems.

The stored command system performed sausfactorﬂy throughout the ﬂight
However, a discrepancy occurred during the -2 mission which caused a camera
operation to be cut short. '

. During rev. 117 an extraneous brush 28 (redundant off) was encmntefed
during a programmed operation. This punch caused the instruments to pre- o
maturely shut off during operation 117-05-2.



It was determined that a logic error in the computer program which - &
generated the H-timer inputs coused a punching of four extraneous brush -
28 punches. The other three punches did not effect the selected Operationsa
and the computer program was corrected to ina\u'c thlt this problom wm

not arise in the future. N .

B. PANORAMIC CAMERA PERFORMANCE

Engineering operotiona were programmed for acquisition over
Tracking Station during Orbits 9, 16, 25, 32, 48, 64 and 79 of Miss o
and 89, 95, 105, 111, 120, 127, 136 and 143 of Mission 1021-2. T

Instrument operation and payload metering was satisfactory throughout
both Missions 1021-1 and 1021-2 as indicated on TLM by the center-of-format, .-
lens rotation, and payload supply and take-up monitors. Both panoramic .
cameras performed satisfactorily during the first mission and during transfer:- - . °
to the second recovery system. The slave camera continued to oper. '
satisfactorily through the second mission. - . «hj

out of focus condition and incorrect film transport. 'I‘elemetry data fréﬁi”'ﬁr
89 and 95 showed the unit to be operating but with very erratic film transport, -
Data from orbit 102 indicated the unit's film transport had stopped on orbit 98
or 101. ,

: SR
A ground test at A/P was made simulating the night condition of supply

spool loading, take-up spool loading, and camera cycle rate but with a leaaor z
cut in the {film. As the lens and scan arm assembly entered the photographic
scan across the cut area, the film pulled out of the rails and resulted in the -
same condition as seen in flight. Therefore, it was concluded that the

probable cause of the flight failure was the cut in the film supplied for fiignt.

System dynamic operations were observed during severalg
Tracking Station acquisitions. Table 3-1 presents the cycle rate data of the =
panoramic cameras and their deviation from the pre-flight calibration.. The
Master camera averaged 1.5 percent slow prior to the failure and the Sfavo
averaged 3.5 percent slow throughout the flight. The V/h ramp was cln.nged
on orbit 13 to compensate for the slower-than-predicted rates. - oy
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4-21/1615 MISSION 1021 CYC RATE SUNKARY-ENGR. OPERATIONS - ‘Syikiese
A INST 166 INST 167 1667187

9 A T 6 140  4.000 3.902 -2.51 4.020

16
25

32

48

64,

79

89

95

105.

111

120

127
136
143

& 1582 2.423 2,367 ~1.50 2,482

A 6
A 6 6 115 3.720 3.675 -1.21  3.800
A 6 6 1615 2.412 2,372 ~1.70 2,485
A 6 -6 1640 2.390 2,361 =1.23 2,450
A 6 6 1670  2.375 2.34 l
A 6. 6 1798 . 2;3452;31§f?§:gb.

B 6 6 267  3.678 3.618 -1.66 3.7

B 6 6 1814 2.340 2,314 ~1.14

B 10 2 280  6.520 6.305 -3.41" 6.330

B 6 6 1785 2.392 2.318 -3.19"  Z.414

B 6 6 300  3.700 3.585 -3.20" 3.690
8 6 & 1831 2.385 24312 -3.16° 2.398
8 6 6 340 3.665 3.557 =3.0%" _3.675
8 &6 6 lasl 2.385 2.3C9 -3.29% 2.384
DEVe AND DIFF. ARE IN PERCENT

THE (=) SIGN INDICATES THAT THE INST 1S SLOWER
PREOICTED OR THAT INST 1 IS SLCWER THAN INST 2

* Camcrs Transport System Inoperative

3.595°-2.65 <0

3.909 -z;asfi o;éo;
2.385 -4.08 ;lzf¢i§
3.684 ~3.14 .- 2.15
2.369 -4.92 #iifq§§
2.357 =3.92 - 2,81

6.211

2,314 34,35

2.307 -3.95 %"
3.567 =3.03 ' 0,27

THAN

- - - — i A e e e [

TABLE 3-1 . -‘-1;; 3 ';.‘_‘: -




_ Fxlm cmaumption for the ﬂ.ight was as follm-;._' :

MISSION 1021-1

Master - g..‘,-‘; Slave.: "*

Cycles 2841 212
Feet C7943° 7631t
MISSION 1021-2 = B TS
* 0 ; :
Cycles 842" -~ 317 I
_4,,.
g

] Feet 2227 8403 ‘

* Includes pre-flight test footage

** Represents equivalent material recoqerad*'
though photography was not usable. A :

C. STELLAR-INDEX PERFORMANCE

The Stellar/Index cameras were considered primary components on this- " -
mission because of the mapping objectives. The Mission 1021-1 Stellar/Index
performed normally for the first 72 orbits and produced 380 frames. During _
the last nine orbits of the first mission, a failure in the film transport remlte g
in multiple exposures on the last 37 frames, ““ _‘ : :

The Mission 1021-2 Stellar/Index camera performed sat:.afactorﬂy
throughout its mission and produced 422 frames.

D. CLOCK PERFORMANCE

Satisfactory clock correlation was obtained for both missions. Clock/ .
System time correlation data is contained in Tables 3-2 and 3-3 for Missions _
1021-1 and 1021-2, respectively. 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 value
of system time deviate from the corrected values.

- 17‘-

LR
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S CLOCK SUMMARY |
PRELTMINARY CLOCK CORRELATION

L ORDER FiT__} . _ . " T
SYS TIME 1/7P © CL TIME 1/P . COMP SYS TM DELTA ST  REV STA 3
65372.950 290912.72790 ., 65372.96400 =0.01305 o
25699.317 337639.08490 ___ 25699,31530 0.00269___ 9 __t
65021.080 376960.85690 65021.08240 =0.00148 - 16 - 1.
25535.225 423874.99890 25535.21870 0.00728 . 25 1 -
66736.122__ 463075.90190___ _ 64736.11690____0.00609__ 32 1
25365.034 510104.82290 25365.03210 0.00286 41: 1 - a
59165.455 7034.33490 59165.45190 _;o.oqaoxa--47 S #
25176.237 59445.12590 25176423650 " 0.00145 __ 57
59132.610 93401.50390 "59132.,61030 0.00062 cafuuamng
19470,042 14G138.94590 196470.04660 =0,00365 e o

56803.432 ____179412. 3#.39Q____53303.43939-<r- =0.00

~)

A0=~0,22553972820 06 " Als= 0.9999990772200 00°
SIGMA=0,00545 NO. POINTSs - 11 ot

ORDER FIT 2

svs TIME 1/P____ CL TIME I/P____ COMP SYS TM ___ DELTA st___nex_sxa_;i
65372.950 290912.72790 65372.95540 + =0.00445* 1
25699.317 337639.08490 25699.31220 0.00576 9J'3 1.¢g
65021,080____ 376960.85690 ____65021.08300___ = ,oonL_._x st S
25535.225 4€23874.99890 25535.22220 0.00371: -

. 84736.122 463075.90190 64736412190 - 0.00103 7 --32 1

,-25365.034___510104.82290 25365.03770__~0.00273___4L.
-~ 59165.,455 7034.33490 59165.45710 ~=0.00111 - 47-.

25176.237 59445.12590 - 25176.23950 -0-00155« 8T~

$9132.510 93401.50390 . . 59132.61100 _ -0.00
19670.042 140138.94590 19470.,04300 . -=0.00003 72

58803.432  179472.34390 - 58803.43150  :0.00149 7,—";g5;?
AO==0.2255398018D_06__Als_0,100000019077D. 01

A22-0,31058376840710-12
SIGHA=0.00266 NO.. POINTS= 1)

ey c. . EE— - e -

TABLE 3-2




S e  ——

MISSION 1021-2 CLOCK SUMMARY "~ R TS SR

— * -_--_-‘1'?1";'_.:;

- BRELIMINARY_LLOCK. CORRELATION ... . —_ e AN

- . ORDER FIT 1 | RN
.  SYS TIME I/P__ CL TIME I/P____CCMP SYS TM ___ _DELTA ST __ REV STA
24764.012 ° 231832.93290 24764.01660 =0.00367 89 1
|  58702.012 265770.93490 - 58702.01140 0.00151 95 1
24535.957____.318C04.89C90 24535,95640._ 0.00155_.105 A

© . 58430.917 3516899.86390 58430.92220 ~0.00428 111 S

« . 18908.517 398777.46190 18908.51030 0.00763 120 1.
508181184 . 438C50.14790 ____581681.18800___=0.00307__127 1
18653.123 - 484922.08790 18653.11810 0.00584 136 1
57919.722 524188.70490 $57T919.72680 =0.00386 143 1}

.18267.027 34C65.10290 _____18267.02690___0.00102__152____1 _

57643.215 73441.30290 57643.21860 =0.00265 159 1 -

AQ=-0.20706886730 06 .Alw 0.999999788391D 00

 SIGMA=0.00383 NO. POINTS=. 10 -g,;ﬁxz Y

-—- W e

 ——

OROER FIT 2. - "’xujagvay e
SYS TIME I/P  CL TIFE L/P conp SYS: TN 53

24T64.012 ____231832.93290 26764.01440___=0.00141__ 89

58702.012 265770.93490 58702.01050 0.00249 " 95 1 I
-24535,.957 318CC4.89G690 24535.95690 0.00106 105
58430.917 . 351899.86390._____58430.92340___=0.00540__11
18908.517 398777.46190 18908.51190 - 0.00604 ¥120- 2

-~58181.184 438050.14790 58181.18960 . =0.00467 - 127¥.ﬁ4j3.7

\_18653,123____4684922.C8790 18653.11930_°___0.00466__136__ 1.~
57919.722 524188,70490 57919.72730 . =0.00431 #143 ~ 1- .
18267.027 34065.10290 18267.02610 ' 0.00187 - 152 - - 1,7

57643. 215.___13441..30290____51643.-215&_.1- m J139 B W

A0==0.207068885C0 G6 Al= 0.999999.‘07020 00
A22=0.1095645%0335570-12

SIGMA=0.00358 NOe POINTSs 10 ..

- :;,_&.f




The corrected system values are computed tromthe '&uausg;'—;"

PEH

‘ ,rl‘i

y= az"z +ax + a3y where y = corrected system time and x * clock time. -

E. PRESSURE MAKE-UP SYSTEM PERFORMANCE =

Supply pressure history for the PMU system is shown on Figure 3-1, T
where the supply pressure decay is plotted as a function of the total instrument .M
operate time. The irregular slope of the curve indicates that gas is passing ' A3

through the PMU system at times other than when the instruments are operati.ng '_,;_i

F. TEMPERATURE ENVIRONMENT

The temperature datza obtained dn-aequisitions are summarized in j'“~
Tables 3-4 and 3-5. Predicted versus actual flight temperatures are compared o3
in Figures 3-2 to 3-4.

The average instrument temperatures me eooli
tolerance, 70+ 30 F _ oo

Self-heating corrections to temperature sensors were not required with
the new low-voltage instrumentation. The new instrumentation will increase
the accuracy of thermal data on future systems. )




s

oy
LRSS v

rer

-




Master
Camera O 9
3 . 6445
L 68 51
5 68 59
6 5654
7 64 60
8 59 55
9 6661
10 - -
11 71 59
12 66 L6
13 63 58
AVG 55
Blave
Camere

1 25

3 1

56
52
5T
52
58

ST

55
53

L8

52
&
60
62
5T
65
61
k5
59
5T
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16

28 T3
=5 5
0 12
39 50
ko 70
33 109

Barrel ﬂ

1 139 28
2 173 19
3 197 13
L -160 -6
5 175 12

Conic
Adapter
1 162 31

[ RV T\ I

48

59 31

Clock

1 8751 s1
2 9254 sk

Thrust Cone "A"
to "B" SRV

1 1232 27
2 T7 50 43

Stellar/Index
"A" tO !l§fl
1 139 32 32
2 6930 26

Recovery Battery
"B" SRV

1 7362 52 U9

k9
53

Master Cassette
"A" im
2 935T 51 50

T0

50
T5
109

51
75

3l
2

50

56
75

55 13 45
-13 -13 -16

i7

25
b1

R

k9

9

34

k9

8

67

25
k2

29
26

25
-8

38
36

39
25
13
=13

36

AF

51

& 12

143
73 28 70 01 15 1 13 4 13 & 15
=] =8 «1 @} «§ =1 -5 =] =5 2 =5
15 O 15 13 Sk 16 49 16 49 18 Lo
53 41 56 46119 49 122 51 128 54 133
86 48 o2 3T 88 L0 96 43 102 111
124 42 129. == == == cn ee en en -
62 39 TL
90 31 99
58 16 58
“13_.-9.-13 =
20 12
75 42 81 31+ 89 36 95 36101 !uelcrr

5k 54
56 58

27 30 30 51 50

W 48 k7 61 60 63

36 3274 48 51 51

26 30 30°50 51 51

51 53 53 76 8. 173

53

51 2
63 6. 65
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J-21 INFLIGHT TEMPERATURES
Predicted Range (lines) vs Actual (x)

SRV-1
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MISSION 1021-1 RECOVERY SYSTEM | K

- CF ) - !
> I

+

SRV #674 was received at A/P on 27 October 1964. The receiving weight
was 152 pounds. After modifications and incorporation of outstanding E.O.'s, -
the SRV was delivered to systems test for incorporation into the J-21 system. -

The capsule was shipped to VAFB on 29 April 1965. g Lo A

The SRV was successfully air recovered on orbit 81. Al functions were. _
normal and the impact was within tolerance. A new 6. 9' deceleration chute ™ =~ =
was used and the results were satisfactory. Capsule telemetry and beécon ERSE
data disclosed a discrepancy in the recovery programmer. Post recovery -. - e A
checks of the programmer revealed that the input circuxt from the prunarx o
side of the recovery battery had burned open. .. Therefore.; the

limited to normal paint blistering.




MISSION 1021 1

' RE-ENTRY SEQUENCE OF Em'rs ,

EVENT

Transfei' -
Electrical Disconnect

Separation*

Spin"

Retro

Despin

T /C Separation

"G" Switch Open
Parachute Cover Off
Drogue Chute Deployed

Drogue Chute Release
Main Chute Deployed

Main Chute Disreefed

* From Transfer

** From Electrical Disconnect

EA

~

. SYSTEM TIME ;r;-,f;‘,}; DELTA TIME . é

-ftii ¥ =ACTUAL
69348. 09 .
69349.09 - . 1.00

69350.09 T 2.00
69352. 51 ' 3.42
69360. 05 . .54
69370.8 %, 10.75
693172, 29

'69931.40
69931.98
69942, 53

69943. 14

60947, 66

TABLE 4-1

, ‘
-4&?'». l:“'bn\;‘hl-m .

,
AR S .
L b s
M

o fap

e

NOMINAL

+0.43
0-99 .0.40

2 00+0 25

3.40 + 0.30
7.55 + 0, 45-
10.75 + 0. 54"



'SECTION §

MISSION 1021-2 RECOVERY SYSTEM et
B _ "J- S ‘. '?:5:}?%
SRV #670 was received at A/P on 11 September 1964 at a receiving - B ‘
weight of 149 pounds. After modification and incorporation of outstanding
E.O.'s the capsule was delivered to systems test for incorporation into s
the J-21 system. , : :
The capsule was shipped to VAFB on 29 April 1965. | t
The SRV was successfully air recovered on orbit 161. All functions .
were normal and the impact was within tolerance. The new 6. 9' deceleration .
chute was used and the results appeared satmfactoty Table 5-1 lists the '
recovery event times. i

The condition of the recovered capsule was latisfactory wlth
limited to normal paint blistering. Post flight mapectton and test’ 8

4

no anomalies. D

(FER.
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EVENT

Transfer
Electrical Disconnect

*

Separation

=%
Spin
Retro
Despin
T /C Separation
"G" Switch Open
Parachute Cover Off

Drogue Chute Deployed

Drogue Chute Release
Main Chute Deployed

Main Chute Disreefed

* From Transfer

*¥* F'rom Electrical Disconnect

MISSION 1021-2-
RE-ENTRY SEQUENCE OF EVENTS

1 68630.11

TABLE 5-1

) s
‘ o N
" " . I N 2 9
. 4 F Ja
.nw%nAmaﬁ» O VY

SYSTEMTIME ' __RELTATIME - s
N ZcuAL WEQ?
NA - -
) : +0.43
N/A - 0.90 " 4o
N/A . 2.00+0.25 " &
NA  E 3.4040.30 °
N/A | 21 7.55+.0.45 . .
N/A : 10.75+ 0,54
N/A ' ' ‘

68595.91 .

68630.76

68641. 02
68641. 58

68646. 06



SECTION 6 - .05 - = = .

'MASTER (AFT) PANORAMIC CAMERA

- e e -

A. COMPONENT ASSIGNMEITIT \
Component : Serial Number
Main Camera " 186
Main Camera Lens : 1852435
Supply Horizon Camera = 138B
Supply Horizon Camera Lens 812294
Take-up Horizon Camera Sy 149A -

Take-up Horizon Camera Lens

Supply Cassette

o=

B. CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens 24" 1/3.5

Slit Width S 01T

Filter Type Wra.tign 21 ? ‘

Film Type ' | Eastman Type 3404
Supply (Starboard) Horizon Camera; B -EE

Lens | | 55mm /8. 8

Aperture Setting £/6.8

Exposure Time ° 1/100 second .

Filter Type - Wratten 25




Take-Up (Port) Horizon Camera: - : .ﬂ Dl

Lens 55mm 1/6.8 o "
Aperture Setting . /8.0 . Ak
Exposure Pime - ' 1/100 Second :
Filter Type _Wratten 25 . P ‘

C. POST FLIGHT PERFORMANCE EVALUATION

The Master camera was the AFT looking eystexﬁ during this mission.
The camera produced 2841 frames of photography during Mission 1021-1
and 842 frames during Mission 1021-2.

The photographic quality and information content of the Mission 1021 1
photography was considered to be somewhat lower than observed from recent
missions. The cause of lower quality is attributed to attenuat,j.onoi contra - Lk
in the earths haze layer. The cloud cover encountefed during 7
was quite low, 35% and 20% respectively, however examlnatio
camera photography showed that almost all of the terrain ‘m
haze.

The quality of the Master camera photography from Mi.ssioﬁ__lo:zl-z .
was very poor as the film pulled out of the camera rails in frame 11 of the
first programmed operauon of the mission, pass D85. The subsequent

The film came out of the rails as a result of a manufacturing defect in - _m.-;' -
the film supply. Figure 6-1 shows this defect and the resulting film damage. P
During the initial inspection of the coated and slit film defective areas are :
noted by manually folding the film and cutting the edge with scissors. The
film was folded along line G-H, as shown in Figure 6-1, and cut from Bto A .
and C simultaneously. The scissors scratched the emulsion from point C
to point D. This film cut is used as the indicator to the individual splicing
the film that a splice is required at that point. Unfortunately the splice was
made on the wrong side of the indicator cut. :

Examination of frame 11 showed that the entire frame was propperly
metered into the camera platen as the rail scratch could be followed from "
frame 10 through frame 11 but was absent in frame 12. The c.haracter of_ L
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the take-up end of frame 11 showed that the film was inbtheplaten at th'e ": :
start of scan as the end was sharp and straight and the first two time track
bits were normal. The third and all subsequent time track bits were '

abnormal in both position and size. - & o > :
It was not possible to ascertain when the film was torn aloﬁg line C?-ﬁ | & :,F,
however it is obvious that the film was not creased along line E<F until . = - > .-&

after the exposure of that area. It is most probable that the E-F creagse = . <7
occurred when the film passed through the film metering roller. S

The Master camera continued to function properly up to frame 9of -~ * =~ " " <"
pass D102 at which time the metering drive pin sheared and film transport _
ceased. The camera continued to cycle normally throughout the remainder s
of Mission 1021-2 as evidenced by the presence of Stellar-Index photography - = <
which is programmed from the Master camera center-of—format switch.

A film crease was also observed in frames 74 and 75 of [ pass D41”A
crease started 9 3/8" after a manufacturing lpnce;éin&niﬁe'g nd 2xt
for 49" along the time track side of the format, approximately
the film edge. The crease was a very narrow line with no {nd{cation s
emulsion fractures from the crease to the film edge. It is concluded
the film started to mistrack after the splice on an un-flanged roller and that* -
the roller edge produced the crease. The crease stopped 6 1/8" before the

end of frame 75. o

The Horizon camera photography was satisfactory up to pags D85,7;%
frame 11. Following that point the starboard (supply) borizom camera.. ~- - 7t
imagery was badly smeared as the film was in motion during exposure.” The -~
film moved approximately 0. 175" during all subsequent exposures. The .
port horizon camera was normal throughout all photographic operations.:'

The binary data block operated normally to pass D85 frame 10. The data ) ;j‘ a
lamps were obscured by the camera rails after the failure in frame 11. =~ - - ,‘.33::'_ '
Several data lamps were intermittently faint throughout the missions al:hough
no lamp failures were noted. It is postulated that the low lamp density. .
resulted from Primary processing. The Processing Summary shows'a .
high degree of correlation between the material processed at the Primary
level and low intensity lamps.



Minor light leaks fogged the panoramic camera tﬂm in the next to lut el
frame of most operations. The position of the fog plices the affected film =~ - “%7
between the last roller in the Master camera and the first roller in the IR TerE s
assembly hence the leak apparently came from the stove-drum joint inthe . . &
Master camera. Additional paint was applied to the Missicn 1021-1 ablative u‘*@_ 2
shell interior following the light leak analysis of Mission 1019. No leaks B
were observed in the area of the fifth or sixth frame from the end of operates
hence the additional paint has cured this problem. It must be recognized

that it is not possible to reach some of the exposed surfaces on all recovery
systems hence it is possible that some light leaks may be experienced in this
area during future missions. Steps are being taken to achieve permanent. . %
corrective action for this problem. ' '




SLAVE (FWD) PANORAMIC CAMERA

- - Brg

A. COMPONENT ASSIGNMENT

+ T s

Component
Main Camera
Main Camera Lens
Supply Horizon Camera
Supply Horizon Camera Lens
Take-up Horizon Camera
Take~up Horizon Camera Lens

o U

Supply Cassette

B. CAMERA DATA AND FLIGHT SETTINGS

Main Camera:
Lens
Slit Width
Filter Type
Film Type
Supply (Port) Horizon Camera:
Lens
Aperture Setting
Exposure Time
Filter Type

.-

R

%

Serial Number 3
1687 ‘
" 1502435
168B s
s e
172A : #“ gt x

24" t/3.5 TR
0. 250" .
' 1-,7'_"_%-:'.‘5' :

Wratten 25

55mm £/6.8
/8.0

1/100 second
Wratten 25



Take-Up (Starboard) Horizon Camera:.

. - L2
Lens . . $5mm1/6.8 LN
Apertire Setting el tee *
Exposure Time ' " 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION .

The Slave camera was the FWD looking system during this mission.
The camera produced 2772 frames of photography during Mission 1021-1
and 3177 frames during Mission 1021-2, The camera supply spool was
fully depleted in frame 21 of pass D158. The diameter of the film on the
take-up spool was approximately 1/2 inch larger than the flange diameter. . -

wd

The photographic quality and information content J_g,t the §
photography for both Mission 1021-1 and 1021-3'was® tﬁjmgﬁra__f_
Master camera photography of Mission 1021-1:* The camera: operlted
normally throughout both missions and no anomalies were"obeerved in- tﬁe
binary data block, time track, end of pass mark and horizon cameras.::
The port horizon camera imagery appeared somewhat soft however _
further examination showed that the ground detail was sharp. The port
camera was looking toward the sun side of the orbit plane therefore it
is expected that the softness was due to the solar reﬂecti.on from the earth S e

haze. T b

e TR LR e

Some minor emulsion scratches were present in the active format of
most frames under the camera serial number and near the take-up end of i
the frame. A heavy emulsion scratch was intermittently from D25 through T
D30. This scratch was often severe and in many instances was continuously ey
through several frames. : Ha

A distinct light leak fog pattern was present in the third from the last
frame of most passes. The position of this fog was approximately 80"
from the start-of-pass mark which places the affected film between the _
Slave camera plate and the intermediate roller assembly. It is most
probable that the light leak was located at the Slave camera stove and drum '
interface. This fog pattern has been present in essentially all Corona M and
J missions although recent painting modlflcations hnve reduced the fog :I.ntensi.

- PR . - f— e '*




' .v.’.:‘-; :
: . _ SRR
It does not appear possible to-completely elimina

te the residual leak due
to its existance at a sensitive, moving interface therefore consideration '
should be given to the incorporation of a light weight opaque film chute
between the Slave camera and the intermediate roller asgsembly.

.




SECTION 8

PANORAMIC CAMERA EXPOSURE

-

- . - = .. - ';.. . L%

The exposure parameters of both the panoramic cameras were the
normal combinations of a 0. 175 inch wide slit with a Wratten 21 filter and
a 0. 250 inch wide slit with a Wratten 25 filter. These conditions place "
the nominal exposure between the intermediate and full level processing
curves, as published by for their 3404 emulsion. ; L mar

The illumination conditions during the mission were relatively constant
as the flight was conducted near the summer soistice. The frequency dis- - L
tributions of the solar elevations and solar azimuths encountered during = - %73
the photographic operations are shown in Figures 8-1 to 8-4. el

The nominal exposure times are shown as a function of latitude £ f 0
passes D25, D57, D105 and D136 in Figures 8-5 throughﬂ-&}o(r
camera. The curves for the Master camera are nrtua'lly iden
predicted level of processmg for the original negative {s bueﬂ

flight performance e and is tabulated below mth the process:' ‘
reported by B 2

Mission Camera - Primary Intermediate - Full
1021-1 FWD Predicted o . 68 e m
| Reported _ 14 o 39_ , ‘
1021-1  AFT  Predicted 0 09
Reported 15 38 " :
1021-2 FWD  Predicted 0 29 (5 S
Reported 13 4 @ 48 "’
1021-2 AFT  Predicted 0 100 | 0 BT
Reported 53 25 22 . §

The variation in the predicted and reported processing levels is generally " -
consistent with the data observed since Mission 1017. The use of greater per-: -
centages of full processing has been experienced throughout the Corona“ progra.m, e
however a general reduction in the use of full proceui.n( hu exilted since B
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SOLAR AZTiUTH FREQUENCY DISTRIBUTION

NEGATIVE SOLAR AZIMUTH (DEGREES)
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Mission 1017. There is no apparent reason for this shift. Further aiilpw' '
and calculations are in process to attempt to ascertain the optimum expom
processing conditions.




SECTION 9 T e
DIFFUSE DENSITY MEASUREMENTS

Tables 9-1 through 9-4 list 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, altitudeand - . .
overlap.

The columns are arranged in the following order:

COLUMN . ' ) \ C T
NUMBER HEADING - E

1 -
2-4 ' Pas Nbr . .P ‘
_ B e ok >SS
5 - FWD or AF'I‘ camera JE
6-8 Frm Nbr i Frame Number
9-17 Area 1 RES RES data in area 1
9-11 WWW With flight RES value . - . wimiaat
12-14 AAA | Across ﬂight RES Valuei LE o
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’s
54-56 ' D min Terrain minimum density

57-59 D max Terrain maximum density



60-62 . D B+F
63-65 . ¢ LIM mex ‘
66-68 LAT

68 T

69-71 Sun Ele

73-74 " CLD

75-76 oL

78 -

80 -

The data key for the listings of the subJect" "Terrain“
is shown below. e - -

I SUBJECT
1. Buildings
2. Roads, runways
3. Tanks, A/C, other man-made
4. Non-cultural
O TERRAIN
1. Flat
2. Hilly
3. Mountains
4. Flat and snow
5. Hilly and snow
6. Mountains and snow
I 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

Base plus fog density -
Cloud maximum density _ "u,‘“
Latitude . ' af
0 = North, 1 = South T -;j_‘;}__
Solar Elevation ' Tos

i

5
ey il

ftrd

Percent cloud cover W St

i
" g

Percent overlap

L)

Processing level; 1 = Pri, 2=Int. ,3=Fu1_1

Illll

D min in shadow area is presem: o

“Quahfiers 7
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three procesaing levels. A study of sorting techniques showed that no
absolute method was available to separate the density values qztho 80
of the Processing Histery published byﬁeppears Tather'
selected uses the base plus fog density values where measurements up to -
0. 09 density are considered as having received Primary processing, 0. 104to.{
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 ;
is tabulated below with the predicted and reported procesetng percentagen. _-

Mission Camera : Prima.rl Intermediate Full
1021-1 FWD Predicted 0 - i
Reported '

- Reported -
Computed

1021-2 FWD  Predicted 0 ot

Reported = 13
‘ Computed o ) 0&;3:

1021-2 AFT  Predicted o R ]
Reported 53 '+ Fa57x =gy
Computed 0 50 50 °

The correlation of the reported and computed pepoentages at the ‘_ ‘e
processing levels is in general, very good for Mission 1021 and is m
consistent than the normal mission values. It is difficult to separate the
base plus fog measurements for primary and intermediate processing lqen_
the full processing values have far greater sig'ni.ticanoe. The lack of :



The tabulations ‘of density frequency dfeiri ST
shown in Tables 9-5 to 9-8 and in Tables 9-7 to 9-

9-39 for Mission 1021-2. _ ;%.

11

Table 9-9 shows the distribution of the minimum terra.in density measur

ments that are within and outside of the desired control range of 0. 40 t5 0.90 ~

density. The percentage of values below 0. 30 density is. approximately 4%.

The percentage of nominally exposed and processed ﬁ'unu ig in the rangc
of the largest quantity encountered in recent mjssionq -

A continuing study is in process to uce'rtain'the iin{:er;relationshigfqt-

the conditions of illuminatwn. resulting densities and _exposure- process

content.

3-;'
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during Mission
1021-1 received an MIP rating of 85. A summary is tabulated below of the
average visual RES values and MTF/AIM resolution values measured by
AFSPPL and the MTV/AIM resolution values made b The
microdensimeter slit used by both AFSPPL and was 80 microns
long by one micron wide.

Visual AFSPPL
Mission Camera RES All All  High
1021-1 FWD &8 7 88 99
1021-1  AFT 90 80 98 ._109
1021-2  FWD 85 14 88~ 1i2
10231-2 AFT 14 62 - -

The data normally contains three readings of the same
edge the tabulation shows both the average of all the readings and the average
of the highest readings of each edge. The value of the average of all read-
ings is questionable as no valid reason can be ascertained for a measurement
being greater than the resolution recorded however many factors can reduce
the reading.

The details of the measurement and computing techniques, targets

measured and target locations are fully reported in the evaluation report
published by AFSPPL and are not included in this report.

-138- - e



SECTION 11

OBSERVED DATA

The ground resolution at the Indian Springs and Parumph targets was
greater than the displayed bars.

The Edwards AFB medium contrast target, available only in the Slave
camera photography, resolved 12.7 feet along track and 9 feet in the cross

track direction.
PERFORMANCE VALUES

A. Observed Targets

Objects that could be detected by the Evaluation Team were

generally in the same category as Mission 1019,

" B. Ground Targets

The photographic operations conducted over the United States
and the targets acquired are:

Pass
D-82
D-79
D-935
D-111
D-127
D-143

Target

No targets observed; all clouds and haze
Fort Huachuca, Arizona o
Fort Huachuca, Arizona

Indian Springs and Parumph, Nevada
Edwards AFB, California

No targets; California area. MIP target
in frame 14.

The engineering photography over Fort Huachuca during pass D-79 pro-
duced a 10 toot ground resolution with the Slave camera and a 12,5 foot

resolution with the Master.

The coverage of this same target during pass

D-95 placed the target in the bonus area at the frame end.
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SECTION 12

MISSION 1021-1 STELLAR-INDEX CAMERA

A. COMPONENT ASSIGNMENT

Component
Camera
Index Reseau

tellar Reseau

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:
L.ens
Exposure Time
Filter Type
Film Type

Index Camera:
Lens
Exposure Time
Filter Type
Film Type’

C. POST FLIGHT EVALUATION

Serial Number

D 63

69

69
2 seconds ' ?ﬂ
None T 4

Eastman Type 3401

38mm £/4.5 &
1/500 second .
Wratten 21

Eastman Type 3400

The Steliar and Index cameras both produced 380 frames of photography
during the mission. Both cameras produced nine frames of multiple exposure
starting with frame 360. Frames 360, 361, 362 and 364 contained three
exposures, frames 371 and 378 were double exposures, frames 374 and 379
had six exposures, and frame 380 had four exposures. All intervening frames
were properly exposed. It is most probable that an intermittent failure of

the metering solenoid created this problem.

. .
W i
.
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A continuous narrow band of fog was present near the correlation lamp
during the first 75% of the Stellar film. The band appeared to be the result
of a pressure mark rather than a light leak. The band had a slight waver.
Subsequent investigation has not revealed the cause of this problem. A
similar pattern was also present in the Index film near the camera serial

nurmber.

Newton rings were common throughout the Stellar photography. Foreign
matter, probably flakes of emulsion, were adhered to both surfaces of the
Index camera original negative and many small obstructions, some in focus
and some not, were noted throughout the mission. It may be possible that
these anomalies and the pressure markings are related and that more care
must be exercised in cleaning the cameras before flight.

The quality of the Stellar camera photography was quite good with
approximately 45 stellar images in most formats. The extended baffle
produced an anticipated flare and vignetting of approximately 35%. Some
star images were detectable within the flared area. The Index photography Ao
was considered fair as the overall contrast was lower than usual.
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SECTION 13

MISSION 1021-2 STELLAR-INDEX CAMERA

A. COMPONENT ASSIGNMENT

Component . Serial Number
Camera D 25
Index Reseau ] 27
Stellar Reseau 25

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens 85mm /1.8 - -, v ,;,i‘:
Exposure Time 2 seconds B 1 :-
Filter Type None -
Film Type Eastman Type 3401

Index Camera:

Lens 39mm /4.5
Exposure Time 1/500 second
Filter Type Wratten 21

Film Type Eastman Type 3400

C. POST FLIGHT EVALUATION

The Stellar camera produced 421 photographic frames and the Index
camera produced 423 frames during the mission. Both cameras depleted
their supply spools during pass D152. The electro-mechanical operation
of the cameras was normal throughout the mission. The Stellar photography
was excellent while the Index photography was fair to good.
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The flare in the Stellar formats was the lowest seen to date. Generally
no flare was present from the extended baffle and the only flare was from
the baffle side curtains. A narrow, fog streak was present throughout the
mission approximately 0.1 inches from the correlation lamp film edge. It
was not possible to ascertain whether the streak was the result of a pressure
mark or static discharge and whether it was camera associated. Some static
discharge was observed intermittently during the mission from frame 220 to
the mission end. Frame 387 was completely obliterated by a static burst.

The resolution in all corners of the Index photography was noticeably
lower than near the center of format. This occurs in all Index cameras
to a certain extent however the particular lens used in this camera did display
a greater degree of astigmatism at the edge of the field than normally observed.
The pre-flight camera resolution was within specifications.

e
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SECTION 14

VEHICLE ATTITUDE

The vehicle attitude errors for Mission 1021-1 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 1021-1 and Figures 14-7 through 14-10
for Mission 1021-2.

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 errorg . -

and rates. e
Mission 1021-1 Mission 2021-2 e

Value 890% Range 90% Range

Pitch Error (©) 0.55 -0.50to+1.05 0.59 -0.85to+1.00

Roll Error (°) 0.37 -0.65 to +0. 85 0.65 -1.00 to +0.60

Yaw Error () 0.81 -0.95to +1.25 - - ‘

Pitch Rate (°/hr) 34.9  -70 to +65 44.7  -95to +95 oo

Roll Rate (°/hr) 32.6 -5410+70 50.6  -95to+100 e

Yaw Rate (olhr) 26.2 -42 to +44

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

The attitude error data for Mission 1021-2 was obtained [rom asricus
camera imagery. The Stellar camera functioned properiy however the mal-
function of the Master camera film transport precluded the time correlation of
the stellar photography. If the S/I slew pulse were also recorded on the Slave
camera time track the stellar photography would have been usable.
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