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FOREWQIRKD

Tz repors details the perforimgnee o the paylozd system during

the ¢oretiona? paasce of the Progrm‘r‘?light Test Vehicle 1628,
Loechkinad Rissiles aud Fhaee Ceompany has the responsibility for

LY Uny B loa” perforimancy veder the "Level-oi-Effort" and V3"

Vol Lont nein,

L

This dnownrnt ie the finad payload test and performance cvaluation
rone sy fos Mtesiens 10801 200 1233-0 which was launched on 26 Septomber
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INTRONDUCTION

_ This report presents the finzd performance evaluation of Missions
1045-1 and 1035-2 of the Coronx Program. The purpose of this repon
i 10 define the performence characteristics of the J-36 payload system
and 1o ity the source of in-flight znomalics.

The performance eveluaiion wes jointly conducied by representatives
ol J.ovhiced Missiles and Space Company (LAMSC) and ITEK at the
facilices of NDIC and ATSPPF. The off-line evaluation using Corona
eng.rc cring photegraphy sequired over the United Siates was performed

a* 1w trechoidead contrzctors plants,

The quaniitative data uscd for this repoc! is obtained from govern-
e oranicrtions, The diffuee density data, and MTF/AIM resolution
ove preducea by A'EPTED Ghe vehicle attitude error values, frare
coridiorion tinres are nede at NPIC w s0 supply the Processing

Sumnary coperte publisied by

Computer programes develeped by A/P are utilized to calculate and
plot the freguency distribution of the various contributors to image smear
10 pormit anzlveis and correlztion of the conditions of photography io tnc
inforsnaiion content and quality of the acquired pictures, Computer
znolvaie of 1he expasure, processing 2nd illumination data provides the
nocessary dote to analyvze the exposur e eriteria sclected for the mission,
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SECTION 1

SYSTEM PERFORMANCE

A, MISSION OLJLECTIVES

The puyload scctlion of Mission 1035, placed into orbit by Flizht Test
Vehicle #1820 and LV22A booster £477, consisted of two panoramic cameras,
two Steliuv=-Iudex cunveras, two Mark A recovery capsules and a space
siruciure to enclose the cameras and provide mounting surfaces for all
equipmoing,  Figure 1-1 presents an inboard profile of the J-36 payload
syster.. This Corone )" system is designed 1o acquire search and recon-
naissence photoprantyy of selecied areas of the earth from orbital shiltedes,
The pleened mission wos two, D dey photographic periods vith no deaciivate

period.

B. MISSZTON DESCRIPTION

The puyiozd was launched from Vandenberg Air Force Basc (VATE)
ar 2hooonh 7 (1414:05 PDT) on 20 Septernber 1966, Ascent and injection were

normsl and the achieved orbit was within nominal tolerances. Tracking
“and commaeaad support was cffected by the Air F 2 Satollite Cor e

conti-tins ol irpelipe Sto 1o oo

under central control

enter at sunnyvale, Caliornia. Mission 1035-1 con-
sisied of o & dov operation and was completed by air recovery on 25 September
1966, Niis=ion 1035-2 was complcted with an air recovery on 30 September
1236 1oilowing a & day photogreptuc operatioi,

)

The comparicen of tise planned and actual orbit parameters is tabuiaied
as folltows:

ORBITAL PARAMETERS

Orbit 1 Orbit 120

Parameier . . Predicted Actuals
Pericd (Min.) 91. 086 90, 601
Perigrec (NLM,) 99.6 - 100.718
Aposee (NUM,) 254.9 238.820
Inclination (Do) 85. 00 85. 054
Pc:icac Latitude (Deg. N,) 18 | 48,780
Yorepiriohy 0.0215 | 0.01915

o



C. PANORAMIC CAMERAS

The instruments operated normally througiiout both rmissions, The
photo quelity ves exccllent, The average cloud cover was 30% on the -1 mission
and 407 on the -2,

The horivon camera vvas not veiled, but roported as slightly over-
exposcd on the sun side of the vehicle,

D. STE}.LAR-INDEN CAMERAS

Loth units operuted satisfaclorily. Each stellar {orinal contuined at
leasy 15 ztar huages, The index camncera produced good pholo quulity,

[ OTIII SURSYSTLAMS

The clock insiramentotlion, commmand, pressure make-up and therinal
conti o s Sony periormed salisfeciorily,
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SECTION 2 .

PRE-FLIGHT SYSTEMS TESTS

A S ERVIRONMNENTAL TESTIRNG

1. Teast Ohjeative

As a standard proccdure, ihe J payload sysiems arc subjecied to
thermal/altituds environmental testing which simulates orbital
environment, One of the purposes of this test is to demonstrate
the syslem susceptibility 1o corona discharge. Such discharge
fogs the film thus deg ading tne operatiohial photography.

2. Test Suminary

The J- 35 eysien. wes wesicd in the HIVOS chamber during the
period 12-21 April, Nearly 16, 00C feet of payload was cycled
throust ezch system in simulated cemplete "A" and "B miscions,
Internzl system presgsures as low as 1.0 microns were recorded
and provided adequate demonstrations of Corona characteristics,

The J-36 sysiem 15 ihe first with "pan-gecmetry” modifications
to be tested ai A/P. The main features ol these modifications an
ihe payload arc small reference or fiducial spoic exposed through
holes in the rails, and three lines expesed through collimaters
on the mzin cclls indicating IMC displacement.

The moin instruments showed good to excelleni recording of all
da'a, excluding the PG fcatures dascribed above., Horizon camera
functioning appeared normal throughoul, Doth instruments produced
minor Coruna from the input metering rollers at low pressure
starts. The condirion was well within the acceptance standcords,.
Cut and wrap funciions between "A" and "B'' missions produced no
dofeets on the pavload. Scratching from rails and scan head rollers
was within the pormal range en both instruments. Some unidentified
and relatively severe seratches of an apparently random nature
appear on the slzve payload. Since the scratches appear during the
"B'" mis3ion as well as the "A' mission, it is demonsirated that

the often hlamed mein payload chute was not the cause,.

5



All daty recosrding in beth sielar/index units was acceptable.
Doti stellar filmas showed minor Corona iarks that are
acceptabie for fligha. T‘helindc-.x fiimms showed no Coronu
marking., Smezll plus density streaks were noted in some TA"
mission i )ar formats. The c¢aopdition docs not &prear 1o be 2
fliolt hezavd, bui the cause iz not knowy «nd invesiicatien is
contiruing. The "R mission stellar film shows evidence of
soveral instonees of shutter foilure in the opern poszition. This
condition ie not scceptavle for flight, The reseau plate of
this s'ellur unit appeared to have & large number of foreign
purticles and it was cleanad,

The pan gecnetry feaures of the J- 36 system cannot be
adoguarely cvaluated ¢ the basis o data preseniy available,
Jdeo ly, the rail hole imagcs should be circulzs, about 40U
micicas in dinmeter, @nd of high density with sharp edges,
Ir aciudl practice, considerable varigtion may be toleratud if
reference points can be ideniified with °ufi'1c1en' acCUracy.
Frain the defined characieristics of the rail hole images, it
app::ars tho! variations in the pla\ wnient of cross Laivs oh any
image shouvld not ¢uceced five inierons {rom a mcean locution.
This eriterion hos been used to subjectively evaluate the rail
holie imioges of the J-36 camoras,

Images of &1l rail nolis on both instruments were daetecicd on
the teat filin, On master camera No, 188, the nole images on
the data Licck edze were acceptable cxcept for the first two and
last one (counting in the direction of scan), At the timing mark
edge, the first, as well as the lzsi severn hole images are poor,
On slave camera 189, there are very few hole images of good
quality. In general, the dati bloch edge is better than the timing
marl. cdge. It is estinizied that the probable error in placing a
cross hair on some hele imopges would be in the order of 20
microns.

Both cameras recorded codinuous IMC traces. Some variation
in density and width of thesc traces is noted. Slight oscillations
in the traces vere also noted, howcever, therc are no present
means for disvinguiching an instrumentation defect from a system
characierisiic in this case,

6
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It is concluded that basic J sysiem functions were performed
saticfactorily except for the stellar shutter failure on unit

_ No. D-06. To the extent that the PG funciions presently can

he evaluated, it is concluded that master unit No. 188 per-
formud acceptiubly, bul thet reil hole images on Unit No. 1580
had to b= improved for sceeptabie photogrammetric application,
These hole images were adjusied to an acceptable conuruon in
s::'ba,cqucm aumospheric tests,

The pornoceniic camerea operation was normal, The cyele
rates nve shown in Table 2-1.

The clock syetem perfermance was acceptable, Sec Table 2-2,
The pressurce racke-up system operation was sztisfactory.
he ges depletion rate was 7 1bs./min. on the -1 mission and

.1 1bs, /min. on -2 mission,

PRISSULE PROFILE (Microns)

-1 Mission _ PMU ON PNU OFF
Pressure (Pricr to Camera ON) 4 2
Fressure (A: Camera OFF) 44 7

{I.owest point)
-2 Miscion

Pressurce (Prior to Camaera ON) 1 1

Pressure (At Camera OFF) 43 . 6
{l.owest point)
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The therma)l environment was normal:

. O . ‘
Avcrage Panoramic Instrujeent Temperaturces ("F) (Thermocouple)

-1 Mission Master Slave
Day High  Low High  Low  Bcic Angle °

1 100 71 80 71 53
2 86 - 69 16 60 52
3 _ 94 76 B4 69 53
4 77 70 73 62 0

-2 Mission Master Slave

Doy High Low High Low
1 7€ 66 75 64 0
2 80 11 79 70 0
3 76 7215 72
B. RYSOILUTION TEST

Reschtion nnd theodolite tesis were performed on 10 May 1965, Results
of the thrv~tocus resolution testis of pan instruments 188 and 1892 show the
folloving chiirecieristics:

dacster Pan Instrument No, 166

Maximurn high conirast resolution 180 lines/ram at 0. 000
focal position,

Maoximum 1ow contrast resolution 117 lines/mm at 0, 000
focal position, :

Slsve Instrument No. 169

Maximumn high contrast rezoclution 174 lines/mm at 0, 000
focal porition,

Maxitmum Yow contrast resolution 1106 lines/mm at 0. 000
focal position.



The test data for both instruments is shown in Figures 2-1 and 2-2,
Boih iustruments mei the sysiem requirements specification.

C. LIGHT LEAL TLST

The live payload light leal: test of the J-36 system v.os compleled on
25 iiwy. lxemination: of the test payload showed material from the master
insirument to be virtually free of light lealk fog defcets. However, material
fro=, 1he slave instrument showed o regions of light lezk fog. One region
ic whoro the pavioad passes the drum side of the sluve muirplate; the other
is where it preses the sopme point on the master instrument, '

A photoriltiplier and visual ciieck verified a suspected leal along
the )3y e instricacnt Jaminated strips which form @ light sezl over the drum
flamzv. It ds believed ihai the RTV seal was broken during installation of
irepeeved £ seals o! the side of the drum. RTV was applied to the
1n-vinse e giripes and o subsequent photomuliiplier cheek verified the lix,

1 vas bodicved that @ similar Jeak on the master camera caused the
govord foe nree on the slave {ilm, However, the visual and phetomultiplier
che ;dicated that much of the fogging light was entering a2t the mainplate
endd of the input felt seal, It was recommended that RTV te applicd to the
ro¢ siring of the mauster instrument and that a photemultiplicr verifi-
¢. o then be attempied. A reduced photomuliiplicr response would indicate
the lentiere hed been reduced below any significant level, while 2 substantizlly
unchangcd respanse would indicaie that the fog producing leakage entered at
the end of the felt sce) where no efieciive remedy is aveilable. The photo-

‘Lo lighit lealage performance of the J- 36 system is therciore con-
sidercd acceplable except for the leal described in the preceding paragraph
for which ¢ wriver is recammended. This leak produced a density of 0. 92
at the edze of the film and a maximura density in the format area of .51,

Jt should be neted J-36 is the first system with the feH seal and drum
modificrolions tested at A/P.  While this test has demonstrated ihat the modi-

ficziions provide a subsiantial huprovement, it is apparent that they are not
a compnlete sotution to the chronic problem of the pan camera light leakage,

g
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D. J-26 {PG-1) FLIGIIT READINESS AND CERTIFICATION

A final flight readiness test, compleied on 15 Seplember, produced pan
instrumen: payload in generally excellent couditien, Al basic data recording
was accepiable and the payload was unusually free of random scrutches and
minus density streaks,

Photograminciric date recording wes acceptable for the speed at which
the gy stem wus operated. On master instrumeni No. 185, rail hole imagc
#40 o1 the duta block side, and hole #10 on the timing mark edge were missing.
On slave instrument #189, all rail hole images were present bui hole image
£14 on the timing mark edge wes of low density and probably will not appear
on flight material, The lens scan lincs of poth instruments appearesd excel-
lent throughout the formet,

Shacing of the 200 eyele ruarks indicated that the cycle period for both
nsioraents was abowt seven seconds,  Thiz rate provides an exposure of the
PG dila thal is about thrree tiimes thut provided at flight specus, Experience
with this svs‘em hes ehown that higher cycle rates also cause dynamic anomalies
tha! desrade PG data recording. Therefore, ihis excellent readiness test
pavlivzd cannol be considercd valid baseline data for fiight evaluation purposes.

[

Loadmg of ihe main insifuments supply cassette was performed on 16
Septoinbor, Sensitomeiric samples of this main payload showed the type 3404
emulsioas 10 have accepizble characteristics. Bands of probable faint backing
scratchos parallel to the mejor axis were detecied in both flight samples,
Simiilar streaks were ohscrved in these films during subsequent tracking tests.
Such sireahs are frequently observed during flight losding tracking tests but
they have not been detected in processed material.  Since this condition causes
no deieciable density and is on the bazeking surface, it is not considered a hazard
to cithor the original flight information or subsequently produced copies.

Sensitornetric samples of stellar and index flight paylcads had been pro-
cessed on 7 September. Resulis on all four fillms were acceptablc.

Tracking and light leak tests were completed on 17 September, Other
than the backing streaks on main payloads noted above, no anomalies were
noted. Tne J-36 system was then certified for flight.
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SECTION 3

FLIGHT OPERATIONS

A. SUMMARY

All l:unch, ascent and injection events occurred as programmed to
achicve orbit., The period was 0. 2 minutes low from predicted and slightly
bclow 3 sigmea tolerance,

Botr punoramic instrumnents opcrated properly throughout the flight. ,
Tie cvele retes were 3. 5% slow from preflight calibrations but the insiruments
worc mmclicd within 0. 75% of the same rate. The V/H programmer failed on
orbit 155 descending or 157 ascending, howe ver this was after the completion
of 1:« zouive missioln.,

Tihe -1 and -2 Steldar/Index cameras, the ciock, and the command
systron operated properly throughout the flioht Early A to B transfer was
successivily exceouted during acquisition el*om orbit 72. The pressure
mahe-up oysiom oporated properly with 49077731 supply remaining at Event 2,

The instrumentation sysiem performed properly throughout the flight
cxcop: for Channels 18 and F Link 2 on ascent and Channel 13 on later orbits.

Boih recovery syvsiems operaied properly during recovery of each
capsule. The -2 telemetry batiery spilled electrolyte into the recovery
capsula, .

B. PANORAMIC CAMERA SYSTEM PIERFORMANCE

Tne camera system dynamics werce normal on all engineering operations
obscrved during the mission. The film transport system operation was smooth
and produced 99/101 ratios of 6/6 to 7/6 for both instruments. Cycle rate
data (Table 3-1) was 0.5 to 3.5% slow compared to preflight calibrations with
a typical error of 1. 6% slow. The individuzl instrument rates matched
gencrelly to less than Oe_”’hEarly A to B transfer, (KZ-38 command) was

isgsuca on orbit 72 &t th the A to B ‘transfer was observed via micro-
vave in real time, All events associated with the command occurred properly.
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T C
NO,

Panoramic Film Consumplion

Actua) |

I Master Slave
Pre-Launch 126 127
-1 Mission 2846 2867
-2 Mission 3073 3057
Total ' 6045 6051

FMC MNiaich

Tnc V/Il ramp tc orbit match wusd acceptable throughout the flight,
The fellowing settings of RTC 6, 8, and 10 were used to attain the
beer mateh during the mission:

RPC 6 & 10 Remarks
8 3 6 Best settings for nominal orbit.
7T 2 5 Changed at Rev, 6. To compensate for orbit

dispersions at launch.

tH 2 5 Changod at Rev, 12, Additional orbital
data permitted improved ramj) selection.

g 2 6 Changed at Rev, 76, To compsansate for
normal orbit decay.

7 3 6 Changed at Rev. 10%. To compensate for
normazal orbitl decay,

The V/H Programmer failed either on orbit 156 descending or 157 |
ascenaing. The start commands siepped through properly and 400
cycle voltage was present a2t the OSFG. The main instruments
indicated the failure was located in the programmer. 7The programmer
stopped at cither 1000 seconds or 2800 seconds. This position of the
prograrnmer produced an outpui voliage level approximating the
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reference level. The programmer did not operate again. The

most probable point of failure was at the 2800 second poini (Ref.
Figure 3-1). This is near thc time that S-202 closcs (approximaicly
2500 seconds) and resets the start relay K-201, - This condition
indicates that S-201 failed to closc .atl the proper time (near 400
scconds into the eycle). The failure indications were identical o
the fuilure experienced on J-32 (Mission 103§). The programmer
scrial numbers were VP43 and VP44 for J-32 and J- 30 respectively.
Rosto: ran & complete qualificalion test on a programmer and ran
enother programmer to failure.

Yav Programmer Performance

This yaw progremmer wos the fifth to be fiewn on the Coronu J
Program and wass the first of & new design. The progranmuner was
enabled on orbit 1 at an« remained enabled throughout the
flighi, A 100 second - enable tes: was conducied on orbit 8
at The test irdicated proper phasing
of the programmcr outpul. ‘Jelemetry indicated proper phasing and
output on all acquisitions during the flight, It has been noted
howevcr, that there is a time delay of epproximately 6 minuties in
operaic from command. Thic causes an incorrect yaw correction
for the vehicle latitude position. This has been corrected on
Missioa 1041,

C. STCELLAR/INDEX CAMERA PERFORMANCE
The -1 Stellar/Index camera operation was normal throughout the
mission with telemetry indicating proper shutter, meter, and programmer

functions,

The -2 Stellar/Index operaiion was normal throughout the mission,
Telemctry indicated proper shutier, meter, programmer and siewing functions,

D, INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

The incstrumentation system operated properly throughout the mission
with two exceptions: '

1. Link II Telemeiry data during launch was not recorded at the-
or STC. S
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2, Link I Channel 13 VCO (AP Status) clipped voltages above
4 volis from orbit 121 for the remainder of the mission.

Link II was reporied by voice to be acquired during ascent but
telemetry tapes from the and STC did not contain any .voliage
control vscillutor (VCO) i,

The VCO of Link I Channel 13 began clipping during orbit 121. The
data below the clipping level remzined linear when 4 volts was used
as a culibraie level. The clipping level became lower with Link 1
operaiing timac per rev, Thc lowest levels of the clipping reached
80%, toward the end of the mission. This did not severely hamper
conimand verification but some orbit command verification was
obtained from the Link II back-up Channel 12-2-00.

The command sysiemn operated properly throughout the mission
and was the first system with the new operations selection control

and tnz real time early A {o B transfer capability.

Clock System Performance

The payload clock system periormed satisfactorily throughout the
mission. The clock/system time correlation data obtained from the
acquisitions are included in Table 3-2,

Pressure Malie-up System Performance

The pressurc rnake-up system operated satisfactorily throughout the
mission. The mission consumed 2035 PSIA supply pressure for a
duration of 284 minutes of operate time. This resulted in an average
supply consumption of 8. 65 PSLA/minute of operate. This system had
temperaturc sensors mountec on the supply botile. A plot of tempera-
tures vs. orbit is included as Figure 3-5. Figure 3-6 describes the
PMU supply pressure vs, operate time. Two points are included for
each acquisition, one the uncorrected pressure indication and the
sccond pressure corrected to 70°F. '

Thermal Environment

Temperature daiz obtained from -acquisitions are contained in
Tablc 3-3. Average master instrument temperatures started with a
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high of 85°F and ended with a low of 69°F. The Slave instrument
temperatures started with a high of 82°F and ended with a low of
67°F. Specific plots of tcmpera'ure vs. Beta angle are included
as Figure 3-2, 3-3 and 3-4.

This system was equipped with the high range fairing temperature

sensors and was 10 be played out on Link II. As noted earlier,
Link II was not rccorded on ascent.
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TO3LCIZRYIC €5 .. 0.1874125840 06 C.31C13886890 05 C.C021. iG3
27034985110 05 C.226945877C 06 0.705463093D0 05 0.CO017 1110
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TABLY 3-3
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SECTION 4 '

MISSION 1035-1 RECOVERY SYSTEM

|

SRV #723 was recccived at A/P on 4 January 1966. The receiving
weight'was 153,50 pounds. After modifications and incorporation of
outstanding E. O.'s, the SRV was delivered to Systems Test for incorporation
into the J-36 system,

The capsule was shipped to VAFB on 21 June 1968,
The -1 recovery system was successfully recovered by air catch

from orbit 81 at 1719 PDT on 25 September 1966. The impect point vras
as follows:

Predicted Impact " 24°-32'8/166%-30'W
L 0 wniives
Actual Impuet 24°-27'N/166%-31'W

The condition of the recovered capsule was satisfactory with no
damage other than normal paint blistering due to the re-entry environment.

Event times are shown in Table 4-1,
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MISSION 103.; 1

RECOVERY SEQUEI\’CE OF CVENTS

_I_’:vcnt

Arm
Transfer

Elecirical Disconnect

Separation

Spin

Laoiro

Desyin

T/C Separation

"G" Switch Open
Parachute Cover Off

Drogue Chute Deploye

Main Chute Ibag Scparate

Main Chute Deployed

Main Chute Disreef

* From Separation
¥k F'rom Elecirical Disconnect
LR Fror Retro

Spin Rate (RPM) 61. 0
Despin Rate (RPM) 8.5
Retro Velocity (Ft/Sec.) 1016

40

_ Delta 1'imc (Sceuiile)

Actual Nominal
76. 90 77.0 + 1.0
2. 00 2.0 +0.25
+0.430
0. &1 0.900 <0
3,38 2.4 +0.30
7.23 7.55 +0.45
110,56 | 10,75 + 0,59
1.50 1.540.15
495. 49 497.7
33.99 34.04 1,5
0.65 0.63 0,08
13.0
12.10 10.0° 5,
0.58 0.52 + 0,13
4.33 4.5 +0.80
TADLE 4-1
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SECTION 5
MISSION 1035-2 RECOVERY SYSTLM

SRV #724 waus received at A/Pon 4 January 1966. The receiving
weight was 152,75 pounds. After modifications and incorporation of
cutstanding E. O, 's the unit was dclivered to Systerns Tesi for mating to
the J-3C system. :

The capsule was shipped to VAFB on 21 June 1966,

The -2 recovery system was successfully recovered by air catch
from evbit 160 at 164] PDT on 30 September 1966, The impact point was
as follovwyg:

. o . O
Predicted Impact 247-05'N/164 -17'W
Actual Impact 23°%-50'N/164%-22'w

Event times are shown in Table 5-1.

Post Night inspection of the -2 recovery system revealed that the
T/ batiery spilled electrolyte into the recovery capsule. The electrolyte
was blown through the vent valve, The fix of adding a vent valve Storage

tube has been issued for all further T/M batteries and is incorporated into
the next flight units,

41
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Fvenl Actual
Arm 76.48
Trensfer 2.00
Llcctrical Disconnect 0.80
Scpzration --
Spin 3.33
Retro 7.40
Doeos 10,61
T/C Scperation 1.44
"G Swiich Open 539.0
Purachute Cover OIf 34,22
Drogzuc Chutc Deployed ' 0.46
Main Chuie Boag Separate 116G
Mzin Chute Deployed 0.59
Miain Chute Disreef 4. 07

From Scparation

we I'rom Electirical Disconnect
==x  lrom Retro

Spin Rate (RPM) 84,2

Despin Rate (RPM) 11,1

Retro Velocity (Fi/Sec.) 1040

Table 5-1

MISSION 1035-2

RECOVERY SEQUENCE OF EVENTS

Delta Time (Seconds)

42
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NommaJ_

77.0 + 1.0
2.040.25

+0, 430

0. ¢
900_4 400

-

L

-4 +0,3G

7.55 +0.45

-

10,75 *+ 6.59
1.5 +0.15
536, 5
34.0 ¢ 1.5
0.63 + 0.08

0.52 + 0,13
4.45 +0.80
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SECTION 6

MISSION 1035 PANORAMIC CAMERA

COMPONENT ASSIGNMINT \
Master (Fwd) Slave (Aft.:

i

Component Serial Numher Serial Numb
Main Camera 168 189
Main Camcra Lens 2072435 2122435
Supply Horizon Camera 289GGII 298G6I1
Supply Horizon Camera Lens £1288%0 12835
Take-up Horizon Camera 296-GHl 289G5H
Talo-up Herizon Camera Lens E12898 E12887
Supnty Cassctle SC-40 SC-40

CAMELA DATA AND FLIGHT SETTINGS

Mair Canieru:

Lens , 24"{/3.5 24"1/3.5
Slit Width 0.225" 0.175
Filter Type Wraticn 24 Wratten 2]
Film Typc {(Kasiman) 3404 3404

Supplv Herizon Cemeras: |

Port Sthrd.

Lens - 55 mrm £/6.3 55 mm {/€
Aperture Setting £/6.3 £/8.0
Exposure Tune . 1/100 second 17100 sect
Filter Type Wratten 25 Weratten 2

Take-up liorizon Cameras: "~ Sthrd. Port
Lens 55 mm {/6.3 53 mm {/¢
Apcriuere Seottling £/8.0 /6.3

) Exposurc Time ' 1/100 sccond  1/100 sec
Fihver Type Wratici 25 Wratten 2
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C. POST FLIGHT PLRFORMA NCE EVALUATION

The image quality on both missions was excellent, The MIP rating
was 85. The high quality is due in part to the unusually clear atmospheric
conditions as noted in a cloud cover analysis from the index camera photo-
graphy. The usc of the yaw programmer,{irst in over a year, provided
an improved image motion compensation,

The aft-looking camera photography produced imagery of botter
deteil than the forward looking camera.. This same quality relationship
hes been observed on most missions and it is attributed to the forward
looking camera being pointed toward the sub solar point which results in
more hize light striking the camera., As a result of this haze light a2
filter with a higher film - filter factor is used on the forward camera, which
reguires @ longer exposure time, ' |

The horizon camera photography was not veiled, however slight
OvsleXposure wes reported on the sun side cameras.

Several minor areas of light leak fog were observed on both pan
films during inactive periods. This is the first System incorporating
improved main camera seals and it is noted that the magnitude of the
light lezks was less than gencrally experienced,

The Jast few feet of -2 pan film was contaminated by spilled
elcetroivie from: 1he recovery battery. A new vent device will be incorporated
on futurc missions to prevent the condition,

Mission 103 is the first "J" system flown with the photogrammetric
configuration. The rail holc images and lens scan lines produced by both
ctameras chowed some defects bul in gererul were equivalent to pre-flight
test results and provided adequate photogrammetric data points,

Of the 73 programmed dots along each format edge, one dot on each
edge was not detected on the master and all the dots on the slave were re-
corded. As the mission progressed several dots failed to record. These
failures are attributed to micro particles of emulsion from the rail surfaces
filling the holes.

The nod of traces on the master came ra failed to appear occasionally
and there were instances of the traces starting after the beginning of the scan.
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Both cameras produced random instances of undulating traces. This
‘condition was noted in pre-flight test and are atiributed to the opcration of
the lens to stove interlock and some imhalance of the main lens z2nd colli-
mator assemblies. These conditions ark to be improved on futurc PG

systems. The nodal traces do not obscure terrain detail as much as had
been anticipated.
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SECTION 7

MISSION 1035~ STELLAR-INDEX CAMERAS

A, COMPONENT ASSIGNMENT

: -1 Mission -2 Mission

Componcent _ Serial Number Serizl Number
Camecera ' D-35 D-96
Index Reseau 112 im
Stellar Rescau 113 116

1. CAMLRA DATA AND FLIGHUT SETTINGS

Steller Cawerea:
Lens 85 mm [/i.8 85 mm £/1,¢
Exposure Time 2 scconds 2 seconds
FFilter Type None None
Film Type (astman) 3401 3401

Index Camera: |
Lens 38 mm /4.5 38 mm {/4.5
Exposure Time 1/500 sccond  1/500 second
Filter T'ype Wratten 21 Wratten 21
Film Type (Eastman) 3400 3400

C.  POST FLIGHT PERFORMANCE IVALUATION

The -1 S/I unit produced 435 frames on each camera. The index imagery
was excellent. The stellar formats contained at least 15 stars per exposure.
Light flare in the stellar formats was minimal. The plus density sireaks that
are being celled "jettisoned fuel particles' were more frequent that usual,



FOP-5EERET C
NO,

The streaked timing pulse on the -1 slave film and the 26 tgprogramrmed
S/1 exposures reported after the master camera off command are the normal
result of a new arrangement which switches control from the master to the
slave when only the slave is operating. This operation will be normal on
future "J-1" missions. :

The -2 sicllar and index cameras each produced 475 frames. FEach
stellar frame contained at least 15 star images for vehicle attitude determi-
nation. Earth flarc was at a minimum, A small foreign particle was located
on the backside of the reseau plate on both stellar cameras causing a focal
out of focus condition,
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FORSEEREF C
NO.
SECTION 8

- PANORAMIC CAMERA EXPOSURE
The Masicr camera contained a 0. 225 inch slit and a Wratien 23A
filter, The Slave camera had a 0,175 inch slit and o Wraiten 21 filter.

These condilions placed the nominal exposure between the full and inter-
mediale processing curve,

The frequency distributions of the solar elevations and solar azimuths
cncountercd during the photographic operations are shown in Figures 8-1
to §-4. : '

The nominzl exposure timces of the Master and Slave cameras are
shovii as & function of latitude for passes D-8, D-56, D-104 and D-152
iIn Figures 6-5 10 8-12, The precicted level of processing for the original

negelive ig based oa the in-flight performance estimate and is tabulaied
beiny with the processing levels reported by

Misz10n _Camera _ : % Primary % Intermediate % Full

1655-1 FWD Predictied 0 17 83
Reporied 0 11 89

10%5-1 APFT Predicted. 0 5 95
Reported 1 14 85

1035-2 I'wD Predicted 0 22 78
Reported 4 18 78

1035-2 AFT Predicted 0 23 77
Reported 0 12
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

The diffuse density measurements made by AFSPPF were computer
sorted a2t A/P to permit analysis of the density ranges encountered at the
three processing levels, A study of sorting techniques showed that no

absolute meihod was available to separate fhe dapcitydalues as the accuracy
of the Processing History published by appears rather low
and proceseing transition phases are note . The sorting technique

sclecied uses the base plus fog density values where measurements up to
0.06 density ave considered as having received Primary processing, 0.10
10 0.17 zs Intermediate and ahove 0. 17 density as Full, The percentage of
origiizl negative that was processec at each level, basced or the computer
sori, is tabulated below with the predicted and reported processing per-
centages. '

Migsion = Camera Primary Intermediate Full
16 5- FWD Predicted 0 i7 83
Reported 0 11 . 89
Computed 0 5 95
1035-1 AFT Predicied 0 5 g5
Reported 1 il 85
Computed 0 9 91
1035-2 FWD Predicied 0 22 78
Reported 4 18 78
Computed 0 18 82
1035-2 AFT Predicted ‘ Y 23 77
Reported | 1 20 79
Computed 0 12 88

The fabulations of density frequency distributions for Missions 1035-1
and 1035-2 arec included in Appendix A, Table A-1 thru A-4. The graphical
prescntation of the density distribution are computer plotied in Appendix A
Figures A-1 thru A-36.



e

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

A density range chart, ‘Figure 9-1 is included in this report. This
typc of chart for missions 1004 to 1031 is included in the A/P Final Report
for Mission 1031,

These charis are produced from (he sarne density measuremenis
previcusly mentioned in this section. "The compuier produced. tlhic mean,
median and range figures for the various processing levels used. The
chari includes the number of frames (swnples) in which the density measure-
menis woere made. These measurernenis are made on approximaiely every
tentl: frau:c throughout the mission.
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' SECTION 10 .

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during Missions
1035-1 and 1035-2 received a MIP rating of 85, A summary is tabulated
below of the MT¥/AIM resolution vaiues measured by AFSPPI. The micro-
densitonicler slit was 1 micron by 80 microns for the edge scan analysis.

Mission Camera Cycles/mm Average Ground Resolution
10035-1 WD 66 16. 6'
74
1035-2 FWD a1
1635-1 AVT 80 _ 14. 7"
-81
1035-2 A¥Y 82

The derails of the measurement and computing techniques, targets
meusured and, target locations are fully reported in the evaluation report
publiched by AFSPPF and are not inciuded in this report.
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SECTION 11

VEHICLE ATTITUDE

- The vehicle attitude errors for both Mission 1035-1 and 1035~2 were
derived from ke reduction of the Sicllar camera photography. This
attitude date is supplied to A/P by NPIC.

The attitude errors for each frame and the attitude control rates are
calculaied at the AJP computicr facility. The computer also plots the
frequency distribution of the rates and errors. Figures 11-1 through 11-6
sliow these distributions for Mission 1035-1 and Figures 11-7 through 11-12
for Mission 1035-2.

The sumimary tuble bilow lists the maximum attitude errors and rates
thz! were experienced during 907 of the FWD camera photographic operations,
excluding the first six framces of cach operation, and the total rangc of the
errovs and rates, '

Mission 1035-1 Mission 1035-2
Volue 90% Range 80% Range

Pitch Error (%) 0.16  -0.421t0+0.40 0.16  -0.42 to +0, 30
Roll Error () 0.55  ~-0.70t0 +0.02 0.50  -0.88 to +0, 02
Yaw Error (*) 2,39 -3,2t0 +0.8 3.02  -3.2t0#1.2
Puch Rete (C/hr.) 18.86 -85 to +65 18.37  -56 to +36
Roil Rate Cfhr.) 27.92  -70 to +80 30.14 -85 to +75
Yaw Rute (°/hr.) 32.95  -60 to +70 27.47 -85 to +70

The performance of the attitude control system is comparable to the
control systems used on recent missions. The panoramic photography was
not degraded by the attitude control system. The yaw programmer caused
the high yaw error. See Section 3-B for discussion,
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SECTION 12

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 asscmbled at A/P which calculates the exposure time of each
frame and compares the camera cycle rate with the ephemeris to
calculate the V/h mismaich. This data is combined with the vehicle
aiiitude error and rate values of each frame and the crab error caused
by eerth rotation atl the latitude of eacli frame. The program ouipuls the
total along track and cross track IMC error and the limit of ground
resvlution that can be acquired by a camera regardless of focal length
and systera ceanabilities.

The computer rejects the first six frames of ali operations as the
lurge V/h error induced by camera stari-up is not representative cf the
overall sysicm operations. The frequency distribulion of the V/h errors
and resolution limnits are computer plotted and are shown in Figures 12-1
throupgh 12-16.

The summary table 12-1 presents the maximum V/h ratio errors ond

resolution limits that exisied during 20% of the photographic operatiorns
and thc total range of values during all operations that were computed.
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TOP-SECRPT
SECTION 183

RADIATION DOSAGE

Each recovery system flown on a Corona mission contains a sealed
packet of Eastman Type 3401 and Royal X Pan emulsions to delermine
the total radiation received at the take-up cassette. Both film types have
been irradiated by 1.MSC at verious levels and the base plus fog densities
recorded after controlled processing.,

Following recovery the film dosimeter packets are removed at AlP
and processcd with a pre-flight sample of the same film type and sensito-
metric control film. The resulting base plus fog density mcasurement of
1he dosimeter sirips ic used o ascertain the total radiation level. The
tablc below presentis the basc pius fog readings for the dosimeter strips
and 1 radiation leve? equivalents,

Mission 1035-1 Mission 1035-2
BE+F B+F
Eraulsion Density Radiation Density Radiation
Type 3401 0.21 0.7TR 0.25 1.2R
Royal X Pan 0.2% 0.5 R 0. 32 0.7TR

These levels are below that which will degrade the photography.
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SECTION 14

SYSTEM RELIABILITY

Reliability calculstions for the payload arc based on a sample beginning
with M-7. Hence both the mzjor part of the Mural Program and the "'J"
Program are covered in the calculation, For certain auxiliaries, i.e,,
the stellar-index camera and the horizon cameras, the sample size is
chanzed to recognize incorporation of modified equipment or new designs
where relinbility was one of the principal reasons for the modification.
Howcver, for primary mission function, the sample size is consistent with
relizbility reporiing for the vehicle.

The reliability estimates of this section deal exclusively with the pay-
load, Failures to achieve orbit or vehicle induced failures arc thereby
excluded. HRecoveries befure a complete mission has been completed are
considered as full missions providing that early termination was caused
by rcasons not coanecied with payload operation. Film quality is not
considered in the reliability estimate calculation. Hence, only electrical
and inechaniczl funciioning are considered,

The reliability cstimate is also divided into primary and secondary
functions. The primary functions are operation of the panoramic cameras,
main camera door operation, cperation of the paylead clock, and recovery
operations, The secondary mission functions are horizon camera operation
excluding catastrophic open shutter failure mode, auxiliary data recording,
and stellar-index camera operation. A summary of estimated reliability is
shown in Tables 14-1,

Pancramic Camera Reliability
Sample Size - 159 opportunities to operate,
One failure - S/ programmer on System J-19,
Assume - 3000 cycles per camera per mission.
Esilimated Reliability = 99. 0% at 50% confidence level.

Main Camera Door Reliability

Sample Size - 53 vehicles x 2 doors = 106 opportunities to operate
Estimaled Reliability = ¢9.4% at 50% confidence level



TOR-SBEREY C
NO.

Payload Command and Control

Sample Size - 8760 hours op':ration in sample
Two failures :
Estimatcd Reliability = 97, 1% at 50% confidence level

Payload Clock Relizbility

Sample Size - 8760 hours operation in sampie
No failurcs :
Esiimated NReliability = 99, 2% at 50% confidence level

I'stimated Neliability of Payload Functioning on orbit = 87.4% at
50% confidcnee level

.

Recovery System Reliabilily

71 oppoiiuniiics to recover
1 failure - improper scparation due to water seal - cutier failure
Estimated Reliability = 97, 6% at 50% conlidence level

Stellar- Index Camera Reliability

Sample begins with J5

Sample size = Z1,880cycles

Four failures

Estimated Reliability = 91, 3 at 50% confidence level

Horizon Camera DReliability
Sample begins with J5 - €8, 500 cycles
Estimated Reliability of Single Caruera = 93, 8% at 50% conflidence level

Esiimated Reliabilily of Four Horizon Cameras at a Parallcl
Redundant System = 98, % ai 50% confidence level.
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SECTION 15

SUMMARY DATA
The comparison of the operaling parameters and the performunce
achicved by previcus missions has been difficull due to the large volume

of du'« that results from each mission. Some of the pertinent characier-
istice from prior missions have been sumuarized in Tables 15-1 through

15-23.

The summary data was started with Mission 1004 as the J-05
camecrs system was the firsi to iacorporate the major modifications of the
titznivw drur and scan arm, four roller scan head and Corona J
eapakilities. Only those raissions thai culminzated in the recovery of
somda p‘notugraphv have been listed, thérelore Mission 1003, 1005 and

1022 arc doletes,
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