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This report details the performa Of.th(payload section duririg e ~w~"i
the operational phase of the Progra light Test Vehicle 1609. '

Lockheed Missiles and Space Company has responsibility for
evaluatmg payload performance under the System lntegratmn and
"J" System contracts o

This document is the final payload test and performanée evaluation
report for Missions 1007-1 and 1007-2 whl.ch was launched on 19 June
1964.
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This report presents the final performance evaluation of Missions
1007-1 and 1007-2 of the Corona Program. The pm'pose"of this report
is to define the performance characteristics of the J-07 payload system,

to identify the source of m-ﬂxght anomaues ang rgcoqmend the ‘Decessary . . .
corrective action. CHE IR RN e AR i SR

The performance evaluation was jointly conducted by representatives S >
of Lockheed Missiles and Space Company and Itek at the facilities of NPIC T
and AFSPPL. The off-line evaluation normally performed at the individual .
contractors plant using Corona engineering material was of no value for :: .- -#'{". ‘E%
this mission as essentially no photography was programmed during the o
orbital passes over the United States.

The quantitative data used for this report is obtained from government
organizations. The diffuse density data, visual RES values and MTFIAIM
resolution measurements are produced by AFSPPL.: : The vehlcle attitdde

values and frame correlation times are made at NPIC who also supply the , T
Processing History and MTF/AIM reports published by* L
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SECTION 2

SYSTEM PERFORMANCE

A. MISSION OBJECTIVES

The payload section of Mission 1007, placed into orbit by Flight Test
Vehicle #1609 and Thor booster #1410, 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 2-1 presents an inboard profile of the J-07 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 DESCRIPTION

The payload was launched from Vandenberg Air Force Base {(VAFB)
at 4:18:07 PM PDT on 19 June 1964. Ascent and injection were normal with
the achieved orbit within nomiral tolerances Tracking and command support
was effected by the Air Forc ol Facility consisting of track-
nd command stations

under central control o € oateilite
enter a aliformia. Mission 1007-1 consisted of four days
operation, recovery being effected by air catch on Orbit 65, 23 June 1964.
Mission 1007-2 was accomplished over the following four days without a
deactive phase. Mission 1007-2 was terminated with a successful air catch
recovery on Orbit 128 on 27 June 1964.

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

Parameter Planned Actual (Orbit 1)
Period (Minutes) 91.06 80. 95
Apogee (N. M.} 259. 6 259.6
Perigee (N. M. ) 100. 27 99.2
Eccentricity . 02206 . 02200
Inclination (Deg.) 85 ) ' 85
Perigee Latitude (Deg.} 39.16 41.5
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Both phases of the mission were exeouted in a normal manner The
two air recoveries had impact points within the prediction tolergnoes.

R W o oo e lmmipm, ogecdeegagd T 7 M A A ez .
il kT T %. ST ERE R ke T =T

C. PANORAMIC CAMERAS

The Master and Slave panoramic cameras operated normally throughout
both missions and produced excellent photographic coverage of the pro-
grammed areas. A small area on the Master camera formats was slightly
out of focus during the later portion of Mission, 1007 L Thm soft apot
was not present during Mission 1007-2. ' : ]

D. STELLAR-INDEX CAMERAS | R

normal. The star images and terrain photography were sausfactory for the ™
desired attitude determination and relative orientation. The camera used
during Mission 1007-2 encountered some shutter problems particularly in

the stellar portion. Approximately 40% of the stellar photography was
unusable and 3% of the index photography unusable due to shutter malfunctions

< T - ._.-_'
RS o

The Stellar-Index camera operation during Misgion 1007-1 was cmplete!y ﬁ;_ w§

E. OTHER SUB-SYSTEMS PERFORMANCE

The clock, instrumentation sub-system, and command and thermal

control sub-system performed satlsfactorlly throughout the mi.ssmn 5
: L "-\,“' j,‘. -_"(E."{’?? B

F. CONCLUSIONS

Mission 1007-1 and 1007-2 achieved the prime objective. gizgp DARE A
high quality reconnaissance photography. The expériment using the red T
Wratten 25 filter on the Master camera was successful.

G. RECOMMENDATIONS | L

Evaluation of the results of both missions has produced the following
recommended actions: e

1. Analyze the failure modes of the Stellar-Index camera
shutters and take the necessary action to preclude future
failures.




2. Incorporate a Wratten 25 filter on near noon launch missions L
to improve the normally lower pertormnce of the Master ... . n et o A
camera. ‘ : ' ‘ :

3. Investigate the possibility of using a lower processing gamma
to permit the recording of all imagery on the straight line

portion of the characteristic curve. .
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SECTION 3" =

, PRE FLIGHT SYSTEMS TESTS

T W e e R e SR RS ol SR

A. ENVIRONMENTAL.TESTING

1. Test Objective

As a standard procedure, the J payha@syﬁiem_s are subjected tq
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.

Lo

2. Test Description

The J-07 System was subjected to environmental testing six times
before a valid test resuilted in flight acceptable performance with .
respect to corona resistance. The final system environmental g
test was conducted in the LMSC Thermal AltLLude Simulationes  geg i
Chamber (TASC) from 17 April 1964 to 21 April 19647 The pay-""-
load system was operated for 18 orbits with extended soak periods
between operations. This procedure assures a pressure within

the corona markmg pressure range at the start of each operatlon

SR M
TLodmel e e e e e d e e ¥
N B L -t ‘. 3

P

3. Test Environment

The thermal instrumentation system used in the system is subject
to self-heating errors in the transducers;sdué tg-electrical péwer xafing
dissipation. The magnitude and characteristics of the self-heating ___'-ﬂ__g'
errors have been demonstrated to be a function of time from -
excitation voltage on, the nature of the bond for each individual .
temp sensor, and the thermal mass of the component to which the =~
sensor is bonded. A calibration of the self-heating characteristics .-
of the installed temp sensors was conducted during the J-07 TASC
Test No. 4. Figure 3-1 presents the results of this test. Ddring
the test, the time {rom excitation voltage on cannot be determined ~
with certainty; therefore, accurate self-heating corrections cannot .,
be applied to the TASC temperature data. Changes are in process
to eliminate this problem. Following are representative thermal
data (no self heating corrections applied): S -

]
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Temp Sensor - Orbit 0°  “Orbit 9"

83.0, - 8.9 e e e

Instrument #1 - 74:3 3 ‘

Instrument §2  ~ 16.6  BIEHT HAgpig SeE R

Barrei #1 68. 6 99. 8 o - 85.4 ‘
Barrel #2 69.3 97.4  83.8 o -
Clock 4.2 - 90.0 925 ¢ R
Supply Spool - 89.5 15 R 75,9 -

Thrustcone 67.8 81.0 87.9 .

Thermal Shield 57. 3 110. 4 72.3

Stellar/Index 77.3 85.8.; 095 qu#.”!’_’ i i :
Cassette 76.3 870" 820 T TR S

Figure 3-2 presents representative pressure data obtained during
the test. As indicated, the pressures attained were within the
corona marking range. ;

. Panoramic Camera Performance

In general, the Panoramic Camera System ElectrolMechanicaI g
operation was satisfactory. The following anomalies were note

(1} There were several indications of possible payload movement
during the scan portion of the camera cycle. Whether the payload
actually moved, or whether the telemetry monitor:was sitting on.> i+ icuitvil
the edge of the cam producing this indication cannot be ascertained. ' _
This indicated movement was apparent on both panoramic mstruments
and is frequently observed in ground tests.

(2) A Mono No. 1 operation was conducted on Orbit 7. During this
operation, the Horizon Ildler on the Slave camera indicated possible -
payload take-up for approximately 4 seconds after the Master cameri:
began operation. At this time, the Slave Horizon Idler returned to
its normal inactive state. On the third cycle of the Master camera, -;
one perturbation again occurred on the Slave Horizon Idler.” There -
were no other indications of abnormal performance on the Slave '
camera during this operation.
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The Slave camera operate voltage was oﬁ' durmg the afore-
mentioned permd The take-up cassette rotation monitor gave
no indication of payload take-up. . Therefore, this anomaly wag el
probably caused by the bouncing of the commutator. A Mono ~ . % "
No. 2 confidence run was conducted immediately after the
previously- mentioned anomaly, and all payload system monitors
indicated prqoper operation of the Slave camera.

(3) The T/M data indicated a possible payload, slack loop on the, .. i
Siave camera at the start of the last operation during Orbit 11777 SR
(4) After the 7-second shutdown of the Master camera, the T/M
data exhibited a possible take-up indication or slack during
Orbit 16 of the test.

- R
e T e C AP AR

(5) No valid cycle rate calibration existed, due to replacement
of the V/H programmer and several transistors in the magnetic
amplifier; therefore, cycle rate performance could not be
evaluated.

Examination of the film metered during the’énvirotinsental tegt™=r =
showed that the Master camera displayed a fog pattern from
corona discharge during the start-up frames. No indication
was present of a tendency to produce corona discharge con- ...
tinuously. The Slave camera did not fog the film during_ atarx"""
up. Both cameras were considered acceptable for flight.

Stellar Index Camera Performance

= *’ﬁﬁ J!i":?“
The test instrumentation indicated pr0per electro-mechanical

operation of the S/I cameras throughout the test. Examination
of the film metered during the test showed that both cameras
met the acceptance criteria for corona discharge fogging hence
both cameras were accepted for flight.

Clock Performance _ N

The clock system operation appeared satisfactory. IRIG "C"
was utilized as a standard. There were two time segments for -




the entire TASC test due to a power shutdown on Orbxt 4,
A 38-millisecond offset occurred between Orbit 8 and Orbit 3, -
" and a 79 millisecond offset between Orbit 4 and Orbit 186. a»

7. Instrumentation Performance

All instrumentation monitors indicated proper operation, with

the exception of the Channel 13, Points 45, 51, and 56. These _
points are the minus 28 TLM buss voltage monitor, minug 28, Mﬁ_ ﬂ
volt TLM calibrate for the Master camera, and minus 28" Vveit™ = - et
TLM calibrate for the Slave camera. During Orbit 16, these
monitors increased approximately 1/2 volts, indicating that the
minus 28 voltage had decreased approximately 1 volt. A
Theodolite and Resolution Run was conducted at A/P after. the S
TASC test and this anomaly was not present indicating a test AR
power supply problem. Good correlation was available between )

the film footage pots of both instruments and the corresponding

cycle counters. The recovery sequence for the ''B'" bucket was
satisfactory.

O e R

RESOLUTION TEST

The dynamic resolution test of the J-07 payload system was performed o
at the A/P facility on 24 April 1964. Each panoramic camera phofigs - = tw’
graphed high and low contrast resolution targets. The resulting tBEough. 20,
focus resolution data is shown in Figure 3-3 for the Master camera and
in Figure 3-4 for the Slave camera.

LIGHT LEAK TEST -

The examination of the film threaded in the J-07 system during the light
leak test determined that no film fogging was present. The light tight
integrity of the system was considered acceptable for flight.
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SECTION 4

FLIGHT OPERATIONS

A. INSTRUMENTATION AND COMNAND PERFORMANCE

The instrumentation and ¢.-mmand ; ~rformance was satisfactory.
During the acquisition on Orbit 8t} V M programmery start monitor indicated
that only 11 of the 12 stored prograr mer 1. commands had been executed.
This could have resulted 1n ‘he programm..r ~tarting 50 seconds later than -
nominal. However. all 12 of the stored snmmands were programmed prior
to telemetry acquisition preventing Jetermination of the actual programmer
start time. This anomaly did not re-occuwr »n any other pass monitored
during the {light. On Orbit 24 the hundreds Jdigit cycle counter {or the Master
camera gave an incorrect reading of 8.5 instr ad of 9. The point was reading
correctly on all other pusses.

The film footage pots on both missicas .ndicated less film consumption
than the cvcle counters. This anomaly nas beon attributed to loading «f
these monitors by the low impidance of ine *upe recorder used for recording
on orbit data. This loading is being compensated for in the calibration of
future systems.

On Orbit 49 uver *h Trarking station the instrument system was
started and ran for three ,cles. as a ~e=alt of the sequence of commande
issued. At acgwisition the nstrument =yv=ten, was in intermix OFF o
Program 2. Approximately 70 seconds . fter the programmed O vy o
Program 2, thc system was commandsd to Program 10. There was no
operation on Prog:ram 10 on ‘his p.ss. Thercfore, no OFF command was
programmed until the redundant OFF - ommand 825 seconds after the
Program 2 ON time. This left the instrument systems in an enabled condition,
but in intermix OFF. After commanding from Program 2 1o Program 10
command 12 (intesm:ix select) was 1ssued 5 times. During this commun by
the intermix selector stepped through three ON positions and ended up in an
OFF position. The instrument system received an operate signal through
the intermix selector each time the selector was stepped through an ON
position resulting in the three-cycle »peration. Had the intermix selector
been left in an ON position, the instrumcent system would have run for
approximately 800 seconds. This situation can only occur on passes where
commanding occurs during programmed instrument operations. To prevent
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the recurrence of this tyvpe of inadvertent operation, additionai commanda
restrictions are being piaced on passes with programmed instrument
operations within the range of a tracking station.

B. TIHERMAL ENVIRONMENT

A inbuiation of the rea.-tine temperatures recorded at t'ne—

Tracking Station are presenicd in Tables 4-1 and +-2. These temperatlures
nave been corrected for seif-heating.

C. CLOCK PERFORMANCE

The clock system operat.on was satisiactory. During the fiignt a c.ocs
system time correlation was mide using tie system time ransmiticd via
Cracking Siation 1o STC. This correiation
was inermittently running fasi and siow.  AnRaiog recorys
irom racking Station tapes were used and a betier correiution
was ob.atned, igure 4-1 is a piot snowing ihve oifset noicd in boih sets of
data. The system time at STC had a diiferent format than the system iime
recorded on the telemetry tapes and varieu as much as 250 miliiseconds.
This problem has been discussed with the program oifice for correction on
future flights.

microwave irom

iaLica -

D. PANORAMIC CAMERA PERFORMANCE

Panoramic camera electro/mechanical operation was normai through-
out both phases of the mission. Camera operation was monitored on 8
night-time engineering operations, 4 on each phase of the mission. On page
19 is a tabulation of the cycle period data showing the nominal and actua.
cycie periods and the percent deviation.
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ORBIT TIME UP RAMP NOMINAL ACTUAL %ERROR ACTUAYL" “% ERROR

8 850 3.750 3.745 +0.13 3.80 -1.33
24 915 * 5. 961 5.895 +1.11 6.030  -1.15

40 975 5.368 | 5.37_ . - ‘?9 04 543 . cllds ‘ffi
56 1025 5.1114 5.075  +0.71 5.145  -0.87
71 1080 4.87 4. 86 +0.2 4.925  -1.12

87 1149 4. 547 4.568 -0. 46 4.633  -1.9
103 1200 4.342 4.34  +0.05 4.40 -1:33: "
119 1290 4 022 4.12 -2. 44 4.18 -3.94

No dvnamic camera £ <ten prob.ems were evident in the telemetry
data
DR T e TR ok

E. STELLAR-INDEX CAMFRA PERFORMANCE

The Stellar-Index camera operated normally throughout Mlssxon 1007 -1
with no anomalies evident. A total of 392 frames were metered.” "

A total of 428 frames were metered during Mission 1007-2. Stellar-

Index operation was normal on all engmeermg passes.
LT a:-..-e "“"2&‘*«.@& T L




A. MISSION 1007-1 RECOVERY SYSTEM | e

RV 634 was received at A/P 15 Jul) 1963 welghmg in at 130 pounds. -
Normaul disassembly was comp.eted prior to A/P modlflcatlons After . ... 2343
modirications.and E. O.- incorporations;-testing-was.commpletedfor SR VBT dur+iniin
integratiion to the J-07 system.

The fo..owing items are noteworthy of being above the normal testing
requirea and the rework/mods required, thus effectmg addltlonal AP~
effort in rework and acceptance testmg TR g : g

2 October 1963 the TM ray fuiled by not presenting TM infor-
mation. It was rep.oced wiin a new solid siate type.

i

[ ™

2 June 1v64: the vaaiier valve leased during SRV testing. The -
area round it was primed and potted.which stoppeddeals. & wsdns

%, Tecnnuica. Directive modifications not done at G, E. were
seriormed at A/P.

Cassette torque and motor’ cahbrauons reqmred
remuvais, instaliations, and retest.

:{.

Puyioad Sysiem J-07 went througn two TASC tests. This
involved additional SRV TASC preps and post FASETestmp:

dn.d I'Ltl";.t_\'alb.

(&1}

On 6 May 1964, all A/P testing per procedures J13xxxx, installations,
...0\.-1;&_0.».0-15, alignments, anc cleanups were completed. SRV 634 was '
saipgpec to VAFB on 13 May 196+«. e

VAFZE pre-pad installations and testing functions were *Cdrripleté.d'gr‘l:?@ﬁ
Moy 1984, The Mission 1007, Vehicle 1609, SRV Systems pad run was com-
p.eiec successfully on 30 May 1964. ; ; : e Tt s
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Atter the pad run additionai fiight prepavations were compieiea on
17 June 1964. The entire J-07 pavioad ieft for the launch pad #l, PALC
on 17 June 1964, Launch occurred on il June 140+,

A successiul air catch of the first cupsuie was made on Orvit 85 on
23 June 1964, T and wrap seouence occurred during teiemetry
acquisition at the racing Station. Telemelry datla inGicaied tihc
camera operation and transicr 10 the second recovery sysieinl wWas normal.
The impact point was within the preciciable tolerance. Al re-eniry events

were wiihin toierance and appearca normai. Fouwowing is a tabulation of
the re-entry sequence of eveni= andg event time:

IFIRST RECOVERY SEGULNCE OF EVENTS

Delta Time

Event Svstem: Time Actual Noming.
*  Spin 0v540.6
¥ Retiro Und1y.0 3.00 7.55:
¥ De-Spin 06553.0 10.4 10.75- .5
* T/C Separation 065682. 6 3. 4 1.3 - .1
*  Voit Mon. Closed 06633. 90 70, 4 96.0 -
"G" Switch Open 07070, 97 - -
Parachute Cover Off 07105. 4 = .1 Ja.2 v L1 34.0 1.

¥ Reported via TWX (No telemeiry data available)
hence Actual values are approximale.

SRV 634 was transported by air from Hawaii and arrived at A/P 07453,
2+ June 1064 for {film retrieval. It weighed inat i77.0 pounds. Retrieval
operations proceeded normaliy, Weight of the recovered cassette #1 plus
film was 71.7 pounds. Weight of the cassette #2 pius fiim was 72. 6 pounds.
The cassettes, with film, were pacxaged for shipment and turned over to
AlP security.

Thne condition of the recovered capsuie was saiisfactory with damage
iimited to normal paint biistering. Figures 5-1, 5-2, and 5-3 are diagrams

pEar:
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il ;




A = N0-120-130: 140

1 =190 160-170- 180

L -19020 210 220
8- 230 240-250- 260
4 - 270 280 290-300
K. 310-320 330 30
&- 25030310 380
T+ 30-410. 438- 450
8- /00-/@0-200.380
9-Foo.98e - 400-480

22 | | |
- H-_-.—m,,.—-i., IR

e

9 8
+Z i -
LOOKING FORWARD

USE OF TEMP PLRTES
ON PRRACHUTE SNEOLDS

O /INDICRTOL TYLNEL SIRCK
TEMP RENCHNED OR EXCECDLED
INDICRTED LE&EVEL

Figure 5-1



TEMP-PLATE KEY °F

(LOCRTEL INS/OE
BOrTOM N CAP)

A = N0-120-130- 140

I =180 160-170 180

2-190-200 210 220
3 - 230 240-250- 240
4+ 270 280 290 300
K. M0-320 3% M0
@- 350 30-370 360
7 - 30 410. 435- 450
8- /00-/189 200 2850
D - 500.850-400- 430

EE— CCRDET

LOOKING FORWARD

RLOCATED WNS/1OL Cﬂﬁ’s{/&‘
CANNOSE Wil R

@ /NOICRTOR TIRONEL BIRCK
TEMP LAFRCHED OR EXCEEOLD
NDICRTED LE&VEL :

Figure 5-2
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LOOKING AFT
VEHICLE
(USE OF TEMP-PLATES)

TEMP PLATE KEY ‘E Q/NDICRTOR TURNED SURACK .
A-1I0 120 130 - 140 TEMS £&GCHED R EXCEECLD
1~150- D 170180 INO/CRTOM LE&VEL ~ O
2-190-200-210-220 . L
3-230.240.250-260 : | =
4- 270- 280-240-300 - iy
5-310-320-330-40 - TS
6~ 350-360-370380 - iy B
7~ 390-410.435.450 o E
"”“”O“'“‘ R t‘::

| i




showing the locatlon and re- entry temperatures encountered by temp plates
attached to the capsule. SRV Post flight testing was per A/P procedure #5110,
The beacon, recovery programmer,. and telemetry were with specxﬂcati 3@
Various components of this SRV could possibly be used for flight again.” ‘How- e
ever, this will be at the direction of the customer

B. MISSION 1007-2’ RECOVERY SYSTEM

SRV 633 was received at A/P 3 July 1963, \#eighing in st 144 pound: "“‘t*"""*"?‘”"*
Normal disassembly was completed prior to A/P modifications. After o :
modifications and E. O. incorporations, testing was completed for SRV

633 integration to the J-07 system.

The following items are noteworthy of bemg above the normal testiﬁ’g
required and the rework/mods required, thus effecting additional A/P effort
in rework and acceptance testing.

1. 5 December 1963: the cassettes were removed for installation
into Payload System M-26, requiring addltxonal removal. mstall- .
ation and testing. = SRR -t - -

© 2. 7 February 1964: the TM tray failed by not presenting TM infor-
mation. It was replaced with a new solid state type. e
3. 19 February 1964: the S/I cassette rachet and pawl were in- - i
operative. The entire S/l cassette assembly was replaced. %

4. Technical Directive modifications not done at G. E,. were P”{?ﬂ*eﬂ
at AIP R e r.oT 4'- -

5. Cassette torque and motor calibrations required additionai removals.
installations, and retest.

6. Payload System J-07 went through two TASC tests. This involved
additional SRV TASC preps and post TASC testing and retrievals. /"

On 6 May 1964, all A/P testing per procedures J13xxxx, installations,
modificiations, alignments, and cleanups were completed. SRV 633 was
shipped to VAFB on 13 May 1964,
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VAFB pre-pad installations an&'festin'g'v functions were completed o,
28 May 1964. The Mission 1007, SRV Systems pad run was completed
successfully on 30 May 1964

e -5 RN <ty -”~9—t~ ;,e,,» :,,, R ,f e

" After the pad run, addxtlonal flight preparatxons were completed on
17 June 1964. The entire J-07 payload left for the launch pad 17 June 1964
Launch occurred on 19 June 1964. -

A successful air catch recovery of the second capsule was made on _ .
Orbit 128 on 27 June 1964. Impact was within tolerance and all recovery : Mmﬁ_@
events were normal. Following is a tabulation of the re-entry sequence '
of events.

Delta Time
Event System Time Actual . Nominal .

Transfer 4406.9 et LR ;

Elect. Disconnect 4407. 89 .89
*x  Separation 4408.95 1 2,00
** Spin 1 4411.26 3.37,

Retro 1 4418.79 . U830 9 TR S as Y

De-spin 4429.55 10.76 10.75 + .54

T /C Separation 4431.03 1.48 1.5+ .15

Volt Mon. Closed 4507. 22 76.19 96.0+ 40, %%

Volt Mon. Open - o ~;~«,.—-fr.'-10? -L- 4

"G" Switch Open 5011. 04 503 32 e ‘ﬁ

Parachute Cover Off 5044.75 33.71 34. 0 + 1 3

Drogue Chute Deployed 5045. 39 . 64 63*— 08

Drogue Chute Release 5055.68 10.29 e 1 1-_,_,1‘.‘,;_0‘ e

Main Chute Deployed 5056. 87 B OB U R ¢ B f‘i‘m

Main Chute Disreefed 5060. 88 4.01 4.0 + i.7 s

* - From Transfer
** - From Elect. Disconnect

Spin Rate
Despin Rate
Retro Velocity

68.4 RPM
10.3 RPM
875 + 10 Ft/Sec.




SRV 633 was transported by air from Hawau and arrwed at AI P 0525
28 June 1964 for film retrieval. It weighed in at 183 pounds. Retrieval
operations proceeded normally. Weight ' of the recovered cassette #1.

plus film was 76.5 pounds. Weight of the cassette #2 plus film was 75, ;25-"4 _ _'
pounds. The cassettes, with film, were packaged for shipment and turned

over to A/P security.

SRV Post flight 'testing was per"AI‘P procedure #5110. The beacon,
recovery programmer, and telemetry were within specification. Figures

5-4 to 5-6 present the temperature encountered during recovery. Various

components of this SRV could possible be used for flight again. However,
this will be at the direction of the customer.

-
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TEMP-PLATE KEY °F
A = 10-120-130:140

I =190 160130 |80

2 -190-200 20 220

8 - 230 240-150- 260
4- 210 200 290-300
5. 310-320 330 - M0
& - 350 360-310 380
T~ 30-4i0- 435- 450
8- /00-/80-200. 980
P-Poe Bie-400-480

__-_—i-'u—,-......,.t_-.-.._--.p...

+2Z2

LOOKING FORWARD

USE OF TEMP PIATES
o PRRACHUTE SHROUOS

O INDICRTOL TIoNELD BLACK L
FEMP PERCNED OF EXCELEDLED
INDICATELD LEVel .

Figure 5-4
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JENP PLATE KEY F
A- 110120130 - 140
1=150. LD 170-180
2-190-200-210-220
3-230.240.250-260
4-270-280-290-300
S -310-320-130-340
6~ 350-360-370380
7~ 390-810-435.450
& 700-/90 2oo.pge

* - erpnrr.
TN viune

! \ _
LOOKING AFT :

VEHICLE
(USE OF TEMP-PLATES)

QNOICRTOR TURNED BLRACIK
TEMP C£ACHED oR EXCECOED =
WOICATOR L avEL |

e

k4

Figure 5-5
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YLOCRTEL INSIDE
sorrom oF ¢A”)

TEMP-PLATE KEY °F
A~ 10:120-130 140
1 = 150160170180

R | LOOKING FORWARD A w3
4 - 210 280-290-300 _ - : §
K. 310-320 330 MO WLOCRTED /WNSI10& C'OPSII“ :
6- 350 340-370 380 OMAIOS‘ weie ok
%- 390410 435- 450 ' RS

8- 100-/189-200-280 : ‘ e n

9 - 300-850-400- 450 O/Ala/c4me TLONEL SACE

23
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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 Cassette

‘Main Camera:
Lens
Siit Width
Fiiter Type
Film Type

Supp‘ly (Port) Horizon Camera;
Lens
Aperture Setting
Exposure Time

Filter Type

B. CAMERA DATA AND FLIGHT SETTINGS

Serial Num_ber

1212435
130B
812281
“sP2090A
812277
s/C-9

AR B ‘!'-. SR P, 4 R o 1‘,, gt A
R T T
. - e I &

0.250"
Wratten 25

|t 7 Eabtman Type 440087« 2o

55 mm {/6.8 ,
£/6.8 R
1/100 second
Wratten 25

Rl 4

- 41



Take-up (Starboard Horizon __Cameifa:_ - o o
- R -.'.“‘i_‘f;""‘i : "' ‘:‘:‘1‘: ﬁk"mm f". 8 . “"f

Lens = . 0

Aperture Setting f/8.0
Exposure Time : ~ 1/100 second
Filter Type . Wratten 25

-'A‘\r’vhffr "H.."— T e B R

C. POST FLIGHT PERFORMANCE EVALUATION

The photographic quality of the Master camera film was very good
throughout both missiona. A small soft spot, approximately 1" square,
was present on the data block edge at the supply end of all frames after«,»-.-,;hf.; S
pass D38. This soft area disappeared after the cut and wrap sequence and i ¢
was not present during the second mission.

The information content of the photography was excellent. The photn
interpreters felt that the Master camera photography was essentially equal
to the Aft camera. They did comment about the loss of some informatiog. %
in shadow areas. The cause of the problem is attributed to underprocess
resulting from both the use of excessive intermediate processing rather
than Full and the apparent lack of processing control. This subject is
discussed in detail in Section 9 of this report. =T

There were no significant component malfunctions durmg both missions R
One data block lamp became inoperative during pass D56 however it was a '

high order bit, 1048 seconds, hence no data reductmn problem was encountered. L

g

a

L ,.::
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SECTION 7

. SLAVE (AFT) PANORAMIC CAMERA .. ¢ frel .o

A. COMPONENT ASSIGNMENT

Componer.lt
Main Camera
Main Camera Lens
Supply Horizon Camera
Supply Horizon Camera Lens
Take-up Horizon Camera
Take-up Horizon Camera Lens

Supply Cassette

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

Take-up {Port) Horizon Camera:
Lens '
Aperture Setting
Exposure Time
Filter Type

]
CEhnr-

prones

T T134A

Serial N\_lmber

245

1172435

134B -

812283 N
283 ) s g

812287

S/C -9

24" £/3.5
$0.200" .
Wratten 21 \

Eastman Type 4404

55 mm fIB 8 " 4
/8.0 -
1/100 second o E
Wratten 35 | P V:A '23

55 mm /6.8 - - " J:;p d
f/6.8 o f:_ﬂw
1/100 second S
Wratten 25 _

TS NT A

RS R

4
A N
‘{'l.!"
i e A
) P B
Rt A
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C. POST FLIGHT PERFORMANCE EVALUATION

. The photographic quality and information: content of the Slave ra mgrl W‘éﬁ’iﬁ‘ ;&,@:’
photography was essentially equal to the Master camera. There were no
areas of soft focus observed in the Slave camera formats. The loss of
information in shadow areas was similar to the Master camera and is .
attributed to the same processing problems discussed in Sections 6 and R
9. '
) . : ' SRS SEE NG a e, T g PR
There were no equipment malfucntions or anomalies noted during
both missions.
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The exposure parameters of the panoramic cameras were varied from
normal to ascertain the affect of a red filter on orbital photography. The
FWD camera contained a Wratten 25 filter and operated with a 0. 250 inch
wide slit while the AFT camera carried the usual Wratten 21 filter and .
0. 200 inch wide slit. The wider slit was used in the FWD camera to i = w5 53
partially compensate for the filter factor variation between the two filters.

Missions flown near the winter solstice are normally launched during
the early afternoon from Vandenberg AFB. Evaluation of acquired photo-
graphs has shown that the AFT camera consistently produces superior. ..
photography with greater information content. Analysis of the operatmg
parameters showed that a major difference in exposure conditions of the
panoramic cameras resulted from the fact that the satellite during
descending photography was pointed at or near the sub-solar point. This
results in the FWD camera looking toward the sub-solar point wh11e the
AFT camera looks away from the sub-solar point because of the 15°. tilt- . ;;.-% "*ﬁ
of each camera subsystem. It was therefore postulated that the greater °
reflectance from the surface of the earth's haze layer and the internal
reflectance within the haze layer was reducing the target contrast as
presented to the FWD camera to a greater degree than to the AFT camera,
It was considered possible to reduce the degraded FWD camera imagery - 3. ¢
by installing a red filter which would increase the observed target contrast,

v”f‘

An experiment was proposed by A/P to install a Wratten 25 filter on L
a flight near the summer solstice when the sub-solar. point was to the #{de’ . 2R
of the satellite and essentially common to both cameras. The purpose of SR
the experiment was: 1) to assure that a Wratten 25 filter would not reduce
photographic information content; and 2) to ascertain the degree of contrast
reduction observed at the format ends of each camera that look toward the

sub-solar point. o
The results of the experiment were evaluated by an Ad Hoc group on R |

12-13 October 1964. A summary of the conclusions reached by the group S

are: ) . - 7- V. s:r ‘l;ﬁ

CF
gy

1. The Wratten 25 filter had no significant affect on the photography.

¥
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2. Examples of improved contrast were noted near the frame
ends lookmg toward the sub-solar pomt L L '
e ’Oﬂ e “-a:" ot .'.'_.:"L A‘:‘!" %»&wfé ﬁ%?@q
The group recommanded that a Wratten 25 f1lter be installed on a
flight during November or December 1964 with more complete exposure
compensation.

The illumination conditions during the mission were relatively constant =
as the flight was during the summer solstice.” The frequency distribution-.. <H&& 5
of solar elevation and solar azimuth angles experienced during the flight '
are shown in Figures 8-1 to 8-4. The values of solar azimuth consider the
heading of the payload as 0 with plus values clockwise and negative values
counterclockwise.

The nominal exposure times, as a function of latitude,‘ are Showﬁ}g;.-”"
each panoramic camera for passes D-01, D-63 and D-127 in Figures 8-5
to 8-10.

Photography over the ZI was limited to a very few frames during
pass D-02. This small sample was insufficient to determine any realistig:
variation in exposure time as derived from the binary data block time word -
and the 200 cycies time marks as well as scan rate variations.

The actual and predicted levels of processing used on the mission original ;

negative are tabulated below. All values are in percent. '~ - ©F XGRS EEERT

Mission Camera Primary Intermediate Full

1007-1 FWD = Predicted 0 8 88 o e
Actual 1 o -1 I T

1007-1 AFT Predicted 0 100 0
Actual 10 42 48

1007-2 FWD Predicted 0 25 75
Actuai 3 28 o 69 .

1007-2  AFT Predicted 0 100 o . e
Actual 19 41 0
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is, in general, consistent with the variation noted in receat missions. The

interest. It is indicative of a lower general level of illumination reaching the
AFT camera. Further analysis is being conducted to ascertain whether the
FWD camera is consistently receiving more glumination because of reflec-
tion from the haze layer or because of the 15" camera tilt. Consideration
will be given to varying the exposure parameters of the panoramic cameras
to normalize the density range of the resulting photography. . - . .. .

- e g

eepnry

The variation in the predicted processing levels and the actual processing

;== trendAo use higher levels of processing on AFT camera is of particular. ;. s

i




DIFFUSE DENSITY MEASUREMENTS‘ '

Tables 9-1 and 9-2 list mission data supplied by AFSPPL." This dtta-_
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 kéy page. The densitometric measurements - '°° ;’.?
of the base plus fog,. minimum and maximum terrain densities and the B
maximum cloud densities are also listed with other general data such as e
solar elevation, latitude and overlap. = = . ¢ (@5 osioen %ﬂk

The columns are arranged in the following order:

COLUMN 7 - e
NUMBER HEADING - . DATA - onocosmilgese oy
1 - . Ascending or Descending 'paisé, | l

2-4 Pas Nbr Pass Number

5 - FWD or AFT camera 7 i
6-8 - Frm Nbr ~Frame Number: - - T
9-117 Area 1 RES RES data in area 1

9-11 - WWW With flight RES value =

12-14 - AAA Across flight R' ﬁlug -

15 S Subject - see key e )

16 T Terrain - see key ) N -
17 Q Qualitiera = see ey~ TSIty
18-26 Area 2 RES  RES data in area 2 S e 7
27-35 Area 3 RES  RES data in area 3 L G
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—_'—_x

60-62 D B+F Base plus fog density

63-65 LIM max Cloud maximum density

48
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COLUMN ) ‘
NUMBER L HEADING . DATA L
66-68 R +% LAT - < Latitude- . . . :a»u,g?“qé?j
68 T 0= Ndrth, 1 = South S
69-71 Sun Ele Solar Elevation
73-74 ' CLD Percent cloud cover .
75-76 ' OL ... Percent hverlai: SR e b 3..6“&,,‘_,.;

The data key for the listings of the ''Subject’, "Terrain" and "Qualifiers" o
is shown below. L
t sumsEcr R e

i. Buildings

2. Roads, runways -

3. Tanks, A/C other man-made |

4. Non-cultural R
I TERRAIN

1. Flat

2. Hilly

3. Mountains ‘

4. Flat and snow

5. Hilly and snow

6. Mountains and snow
IIl EDGE QUALIFIERS

1. Clear

2. Snow

3. Hazy

4. Shadow

5. Snow and Haze

6. Snow and Shadow _ L s

7. Haze and Shadow I ,_

8. Snow, Haze and Shadow ' e 3
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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 sorting techniques showed that no
absolute method was available to a h nsity values as accuracy
Processing History published byMappears 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 Ful]. 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
1007-1 FWD  Predicted 0 5 95
Reported 1 20 79
Computed 0 25 75
1007-1 AFT Predicted 0 100 0
Reported 10 42 48
Computed 6 77 17
1007-2 FWD  Predicted 0 . 25 75
Reporied 3 28 69
Computed 0 26 T4
1007-2 AFT Predicted 0 100 0
Reported 19 41 40
Computed 3 88 g

The resulting percentage at each pro [ng 4 i for the FWD camera
approximates the values published b}m}lowever the values’
for the AFT camera showed a gross mismatch in the Intermediate and Full

processing levels. Further analysis showed that the proper percentage
ratios could be achieved with the AFT camera data when the base plus fog
values above 0. 14 were considered as receiving Full processing. The
cause of this variation is not understood at this time however it may have
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a bearing on the fact that the AFT came:r a recels. d much greater Full
processing than predicted.

The tabulations of the density frequency distributions for Missions
1007-1 and 1007-2 are shown in Tables 9-3 through 9-6. The graphical
plots of density distribution are computer plotted in Figures 9-1 through
9-42. No further attempt has been made at this time to re-sort the
density data to other values of base plus fog.

Table 9-7 shows the distribution of minimum terrain densities that .. .. = ... .%
fall within and outside of the desired 0. 4 to 0. 9 density control range.
It is noted that the values tend to have a greater percentage below the 0.4
density point than were observed from Mission 1006 where the bulk of the
values outside of the desired control range were above 0.9 density.
Approximately 85% of the values below 0. 4 densxty in Table 9-7 are within
the 0. 30 to 0. 39 density range.

Analysis of the maximum terrain density values shows that 10% of the
measurements exceeded the desired peak value of 1.90 density for each
camera. The true meaning of the maximum terrain density values is
questionable as it is considered that the terrain highlights are generally ... _ . oy
man-made and therefore relatively small in the range of up to 100 feet in ST R
size such as the width of a runway. Diffuse density measurements are
made with a 0.5 millimeter aperture in the densitometer which represents
a circie on the ground of approximately 500 foot diameter. The reflectivity
of the majority of terrain highlights, such as aircraft, is very highand = = :»3 7y
approximates the reflectivity of clouds. In order to assure that these high- ‘
lights are properly recorded on the original negative it appears that the
maximum density of the clouds should be used as the maximum denstty
control point. : md‘iﬂ@

It is recommended that a study be conducted to further evaluate the use
of cloud density as the maximum density control point and that consideration
be given to reducing the gamma, resulting from the present processing
techniques, {rom approximately 2.2 to 1.5.
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both cameras during Missions 1007-1
and 1007-2 received a MIP rating of 85. A summary is tabulated below of

the visual RES values reported by AFSPPL and the mic itometry 7
MTF/AIM resolution values measured by AFSPPL and
The microdensitometer slit width is shown for each M’] MM columhas .. .

various widths are used. N

Visual AFSPPL AFSPPL EKCo
Mission Camera RES 350 43 ¢ 3204
1007- 1 FWD 80 60 87 82 h
1007-1 AFT 86 83 83 97
1007-2 FWD 79 72 81 82
1007-2 AFT 81 77 82 %0 .

The detailed measurement techniques, targets measured and
MTF/AIM resolution values for each target is reported by AFSPP

and i '
t ore not duplicated in this report. it should be noted that theﬁ ;*; 2
data has been recomputed since the original publication how R

rrected values have not been distributed

The correlation between the various groups of MTF/AIM resolution, R

values appears to be rather poor. It is still recommended that the
measurement program be continued to attempt to attain techniques and
equipment that will provide a true measure of the acquired ground resolutior:.
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SECTION 11

OBSERVED DATA = - : P

The photographic operations during Mission 1007-1 and 1007-2 were
programmed over the denied area with the exception of the last few frames
of pass D02 covering St. Lawrence Island. This precluded the acquisition
of the fixed and portable ground resolution targets hence no quantitative’
performance data is available. The absence of daylight engineering
photography also made detailed performance evaluation at the contractors
plant impossible.

LY

The detection and identification of automobiles and trucks was generally
poussible throughout the missions. .All types of aircraft were identifiable
and engine nacelles could be detected on most bomber and transport tvpe
aircraft.

The most significant observation by the evaluation team was noted
during pass D56. A group of bicycle riders could, by assoclation, be == =~ =
detected in front of a major university.
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SECTION 12

MISSION 1007-1 STELLAR-INDEX CAMERA =~ = ho cficapsesd

A, COMPONENT ASSIGNMENT

Component
Camera
Index Reseau

Stellar Reseau

B. CAMERA DATA AND FLIGHT SETTINGS
Stellar Camera:

Lens

Exposure Time
Filter Type
Film Type

Index Camera:
Lens
Exposure Time
Filter Type
Film Type

C. POST FLIGHT EVALUATION

The camera operated properly during the entire mission with no’
observed equipment malfunctions. Two of the Stellar cgmara fiducials
were bloomed but were still usabie for data gedsctfon.

Approximately 30% of the stellar format was obscured by baffle vignetting
and flare. The magnitude of the flare was the lowest observed.

Serial Number

43
43
85 mm /1.8
- 2 seconds Rt %""’*‘ﬁ“*ﬁ
None

Eastman Type 4401

38 mm /4.5

1/500 second = = . __.
S .o - e ,--,;ga..;‘wzJ

Wratten 21

Eastman Type 4400
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Minor fogging was observed in seven areas of the stellar film, each

area comprised of six to seven frames. Analysis has showed that this
fogging was caused by radiation when the payload passed through the - =

radioactive anomaly over South America. The fogged frames were in the
film chute during the passage through the anomaly. Addxtlonal radiation

protection has been added to the film chute.

The photographﬁ obtained from both the Stellar and Index cameras was

execllent. Vehicle attitude and relative orientation data was derived
without difficulty. :
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SECTION 13

MISSION 1007-2 STELLAR-INDEX CAMERA *. = w50 o

A. COMPONENT ASSIGNMENT

Component ' B Serial Number
Camera . . ’ 5o Ee s e |
Index Reseau A 56
Stellar Reseau , 51

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens 85 mm /1.8
Exposure Time 2 seconds
Filter Type - = None e

Film Type Eastman Type 4401

Index Camera: L .
l.ens 38 mm £/4.5

Exposure Time 1/500 second
_Filter Type : - Wratten 21 . 7 -
Film Type ) Eastman Type 4400

C. POST FLIGHT EVALUATION

The Stellar camera shutter exhibited several failure modes during the
mission resulting in the loss of approximately 35% of the stellar formats.
The shutter failed open during 116 frames and remained open during film
meter, failed open on 21 frames but closed during metering, and failed to

open on 20 frames. There were no associated failures in the Index camera . -

hence the problems appear to be confined to the Stellar shutter.

= et

LR
. =




There were 13 multiple exposures on both the stellar and index film
which, in all cases. occurred simultaneously. This indicates a problem
in the camera programmer as the meter pulse was apparently not
received by the camera.

All stellar formats were effected by a large area of flare from the
baffle side curtain. Approximately 55% of each format was obscured by
baffle vignetting and flare. This excessive flare raised the base plus
fog level of the unobscured format area to a level that degraded the _
recorded star field.

The multitude of problems in the stellar photography precluded the
use of this material for vehicle attitude data. The index photography
was satisfactory however essentially all frames were soft along the
camera number edge. -

U

~T -
SR T
e
o P
A T
'- - ﬂ‘-ﬁ
-

.é&ha T“r
V_J
-
R
-
¥



SECTION 14

VEHICLE ATTITUDE -~ L TR AR e

The vehicle attitude errors for Mission 1007-1 were obtained from
the reduction of the Stellar camera photography. The Stellar photography
of Mission 1007-2 was cons::lered unusable therefore pitch and roll error
data was obtained from the horizon cameras.- Yaw error data is not -~~w=*'-r3?$
available for Mission 1007-2. '

The vehicle attitude error data is supplied to A/P by NPIC. The
attitude rates are derived from the error data at the A/P computer facility.

The computer also plots the frequency distribution of the error and rates. - = é
Figures 14-1 through 14-10 show this distribution for Missions 1007-1and =~ %
1007-2. .

° The summary table below lists the maximum attitude errors and rates
that were experienced during 90% of the photographic operations and the

total range of the errors and rates C- B — RS nsiae dll
Mission 1007-1 Missjon 1007-2
Value 90% Range 90% Range

[ PR

Pitch Error (%) 0.58 -0.80 to +0.90 0.64  -1.40 to +0,70° 7%

Roll Error (V) 0.46 -0.50 1o +0.32 0.47 -0.02 to +0.82

Yaw Error (0) 1,43 -1.90 to +0. 10 - - _ .
Pitch Rate (°/hr)  37.6  -90 to +90 43.0  -90to+ 100 -Lﬂ
Roll Rate (°/hr) 23.9 -52 to +60 25.8 -90 to + 55 s
Yaw Rate (°/hr) 29.9 -64 to +60 - - -

A comparison was made witn the attitudes error data obtained from the
control package by telemetry. A high degree of correlation exists between
the general frequency curve shape and mode for the pitch and roll values.
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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 s
frame and compares the camera cycle rate with the gphemeris to =~ % S
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
totai along track and cross tracik IMC error and the limit of ground
resolution that can be acquired by a camera regardless of focal length e
and system capabilities.

The computer rejects the first six frames of all operations as the
iarge V/h error inuuced by camera start-up is not representative of the
overall system operations. The frequency distribution of the V/h errors
and resolution limits are computer plotted and are shown in Figures 15-1 s:raes e
through 15-10. Frequency distribution plots have been made for both
the Master and Slave camera as the cameras contained unequal slit sizes
hence operated at different exposure times.

: . e
Figures 15-1 to 15-3 presents the distribution plots for the Master
camera during Mission 1007-1 and Figures 15-4 to 15-6 are for the Slave
camera. Figures 15-7 and 15-8 are the Master camera plots for Mission
1007-2 and Figures 15-9 and 15-10 are for the Slave camera. - The cross ... :ggésneg
track resolution limit for Mission 1007-2 has not been plotted as the absence
of yaw error data precluded a valid calculation. ‘ '

The summary table below preseats the maximum V/h ratic errors and
resolution limits that existed during 90% of the photographic operations

and the total range of values during all operations that were computed. , %
161 -
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Mission 1007- 1 stsign 1007-2

S T MR s S el e N R IE: ~oI et e |
Value Camera  90% Ragge 90% “Range
V/h Ratio Error (%) FWD 3.6 -7.2to+0.1 3.2 -5.4t0 -0.9
. AFT 4.6 -7.4t0-0.6 4.2 -6.6to-1.4
Along Track S s N ' : n et ‘ﬁ
Resolution Limit (ft.) FWD 3.1 0to5.1 2.4 0 to 4.1
AFT 2.1 0to 4.9 1.8 0to4.1
Cross Track S - . PR
Resolution Limit (ft.) FWD 9.4 2.4to11.2 - o - . 3
AFT 76 2.0t09.0 - -

it 1s pruvable that the Master camera photography was degraded b,g, the i @
excessive cross track IMC error and resulting resolution limits. The  “ "7 "~ %%
information loss was not apparent in the evaluation at NPIC and AFSPPL and :
unfortunately detailed off line evaluation was not possible due to the absence
of engineering photography. It is noteworthy that the edge trace MTFIAIM_ --;; g

resolution values were, with one exception, lower with Master camera
photography.
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§ECTION 16

‘g "iﬁv—.‘d' . o ,5“'«-:-‘..-‘-:,;\1-';. -‘.n";"i.;“-.,' -
RADIATIONDOSAGE’*" il D et

Each recovery system flown on a Corona mission contains a sealed
packet of Eastman Type 4401 and Royal X Pan emulsions to determine
the total radiation inside received at the take-up cassette. Both film type | .
has been irradiated by LMSC at various léveld’and the base plus fog =~~~
densities recorded after controlled processing.

Following recovery the {ilm 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 reading for the dosimetic strips and
the radiation level equivalents

M.ssion 1007-: Mission 1007-2

B+F s B P s S e
Emulsion Density  Radiation Density  Radiation
Type 4401 0.25 1.2 R 0.25 1.2R
Royal X Pan  0.36 0.8 R 034  0.7TR %% :

The mean total radiaticn seen by the take-up cassettes during both
missions was approximately 1.0 roentgens. This level is the same as;. .;icow
received during recent missions and is below the level that will degrade
the panoramic photography.

iy



SECTION 17

SYSTEM RELIABILITY = - o .. 06 dofgr @2

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., i
the stellar-index camera and the horizon cameras, the sample size is.: > R
changed to recognize incorporation of modified equlpment or new desxgns '
where reliability was one of the principal reasons for the modification.

However, for primary mission function, the sample size is consistent with
reliability reporting for the vehicle.

The reliability estimates of this section deal exclusively with the payloa?d S é
Failures to achieve orbit nr vehicle induced failures are thereby excluded.
Recoveries hefore a compiete mission has been completed are considered
as full missions providing that early termination was caused by reasons not
connected with payload operation. Fiim quality is not considered in the
reiiability estimate calculation. Hence. only electrlcal and mecham.cal i e enp s ot
functioning are considered. - REER

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, andrecoﬂ?’gf'gjr:;_iﬁ.ﬁ "
operations. The secondary mission functions are horizon camera opei'at'i'on'
excluding catastrophic open shutter failure mode, auxiliary data recording,
and stellar-index camera operation.

B . T L tm;_&?

Panoramic Camera Reliability

Sample Size - 38 opportunities to operate

One failure - capping shutter on slave instrument on system M-7
Assume - 3000 cycles per camera per mission

Estimated Reliability = 96. 3% at 507 conficence level.

Main Camera Door Reliability

Sample Size - 29 vehicles x 2 doors = 58 opportunities to operate.
1 major malfunction, aoor failed to eject for 7 passes, Mission 9048. ;
I minor malfunction, door failed to eject for 2 passes, Mission 1006.
Estimated Reliability = 97. 1% at 50% confidence level. -

-
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Payload Clock Rehabuny

' ‘% Cage LEn s BT - R e 1Y

Sample size - 30 completed mtssions sample

No failures

Estimated Reliability = 97. 8% at 50% confidence level.
Estimated Reliability of Payload Functioning on orbit

98.3 x 97.8 x 97.1 = 93.3%.
Recovery System Reliability - 0T 00 ) Yok

26 opportunities to recover

1 failure - improper separation due to water seal - “cutter failure.

Estimated Reliability = 93. 4% at 50% confidence level. )
Stellar-Index Camera Reliability

Sample begins with M-13

Sanmiple size = 18

Number of failures = 6 ‘ L

Estimated Reliability = 71. 0% at 50% confiderice ™ =7 =% - ¥ ™ = L 51,
Horizon Camera Reliability

Sample includes M27, J5A, JSB, J9A, J9B, J7A and JB. - ~. : . gEei

1 failure - center of format switch, Mission 1006.
Estimated Reliability of Singie Camera = 86.7% at 50% confidence level.
Estimated Reliabilitv of Four Horizon Cameras at a Parallel

Redundant System = 38.2% at 50% confidence level. . R L e

Horizon Camera Door Reliability

Sampie size = 23 x ¢ = 92 opportunities 1o operate
No failures have occurred
Estimated Reliability - 35 2% reliability at 50% coniidence level.

Stellar-Index Camera Door Reliability

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

Sample s1ze = 18 2 3 = 54 chances to operate.

One failure - stellar baffle failed to deploy.

Estimated Reliability = 96. 8% at 50% confidence level.
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