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FORFWORD

This report details the performance of the peyload system

during the operational phase of the Program Flight Test

Vehicle 16Lb. #R025X J(5he 30

Lockheed Missiles and Space Company has the responsibility
for evaluating pavlicad performance under the Level of Effort

and "J" System contracts.

This document is the final paylead test and performance
[' evaluation report for Missions 110k-1 and 110k-2 which were

launched on 7 August 1968.
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INTRODUCTION

This report presents the final performance evaluation of Missions
110L-1 and 110L4-2 of the Corona Program. The purpose of this report is
to define the performance charazcteristics of the (R-4 payload system and
to identify the source of inufiight ancmalies.

The performance svaluation was jointly conducted by representatives
of Lockheed Missiles and Space Company {IMSC) and ITEK at the facilities
of NPIC ana AFSPFF., The off-line evaluation using Corona engineering
photography acquired over the United States was performed at the individusl
contractors plants.

The guantitative data used for this report is obtained from goverh-
ment organizations. The diffuse density data, and MIF/ATM resolution
are produced by AFSPPF. The vehicle sttitude error values, frame correla-

tion times are made at NPIC who also supply the Processing Summary reports

P e
nnnzﬁﬁ;ngiilﬁi'a &

Computer programs developed by A/P are utilized to calculate and plot
the frequency digtribution of the wvarious contribubors to image smear to
permit analysis and correlation of the conditions of photography to the
information content and quality of the acgquired pictures. Computer analysis

of the exposure, processing and illumination data provides the necessary

data 1o analyze the exposure criteria selected for the mission. RRO25X ;ﬁr}éf3£)¢

This report contains certain data summarized from

Processing Summary, C-38-200613, and from AFSPPF TERO Report, 101-1-116.
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SECTION 1

MISSTION SUMMARY

A, MISSION OBJECTIVES

' The payload section of Mission 110k, placed into orbit by Flight
Test Vehicle #1644 and THORAD Booster #522, consisted of two panoramic
cameras, one DISIC camers, two Mark 54 recovery capsules and & space
gtructure to enclose the cameras and provide mounting surfaces for all
equipment. Figure 1-1 presents an inboard profile of the CR=4 payload
system. The Corons "J" system is designed to acquire search and recon-
nzissance photography of selecied areas of the earth from ocrbital =lti-
tudes. A seven day -1 missicn and an eight day -2 mission was plammed.
B. MISSION DESCRIPTICN

The payload was launched from Vandenberg Air Force Base {VAFB) at

2136:55Z (1436:55 PDT)} on 7 August 1968. Ascent and injection were nor-
mal and the achieved orbiit was within nominal tolerances. Tracking and

command support was effected by the Alr Force Satellite Control Facility

under central

control of the Satellite Test Center at Sunnyvale, California. Mission
1104-1 consisted of a 7 day operation and was completed by alr recovery
on 14 August 1968. Mission 110k-2 was completed with an air recovery
on 22 August 1968 following an 8 day photographic operation.

The comparison of the planned and actual orbit parameters.is tabu~-

lated as follows:

NROZEXIAA (1)@ -
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QRBITAL PARAMETERS

Parsmeter Planned
Period {Min.) 88.67
Perigee {N.M.) 84.96
Apogee (N.M.) 142.83
Inclination (Deg.) 82.0
Perigee Latitude (Deg. XN) 20.56
Becentricity 0.008175

Orbit 2
Actuals

88.72
84.3
143.7
82.11
5.70
0.0084

Three drag make-up rockets were fired during Mission 110L-1, and seven

during 1104-2. An eleventh rocket was fired after the second recovery.

C. PANORAMIC CAMERAS

Both instruments operated satisfactorily throughout both missions, and

préduced very good image quality except where degraded by atmospheric

sttenuation. This was considered to be the best of any Corona system to date.

R_@Rﬁzﬁx sl X
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D. TESIC CAMERA -

The DIBIC camera operated satisfactorily throughout both the -1 end -2-
missions. Most Stellar imeges sppear as pointas rather than the common odd
shaped starsf A minor light lesk caused a féw Instences of obscured imsgery.

E. OTHER SUB-SYSTEMS

The clock, command and thermsl control subsystemg performed satisfactorily.
The 1104-2 SRV tape recorder failed after only one instrument cperate. The
pressure make-qp system functioned erratically and was dissbled from Rev. 12k
tc Rev. 200. The failure permitted sigﬁificant degradation of the gpecial
color film imagery from the panoramic instruments.

F. COMPONENT IDENTIFICATIONS AND SETTINGS

1. TYorwerd Looking Panorsmic Csmera

&. Component Assignnment

Component Serial Number
-Mgin Cameras 309
Main Camera Lens I205
Supply Horizon Camera Lens E23759
Take~-up Horizon Camera Lens E23779

b. Camers Tata and Flight Settings
Main Camera:
Lens 24"r /3.5

8lit Widths

sl 0.199
5, 0.232" .
33 0.298

s L i y
R L
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F/s ' 0.238"
Filter Types
Primary Wratten 25
Becondary Wratten 15 + 0.9 N, D.
File Types
Primery Bastman Type 3404 (15,200 Ft.)
Secondary Eastman Type S0-180 {800 P4, )}
Supply {Pori) Horizon Csmera:
Lens 55 mm £/6.3
Aperture Setting /6.3
Exposure Time 1/100 second
Filter Tvpe Wratten 25 (NG-3 Auxiliary)

Take-up {Starboard) Horizon Camera:
Lens 55 rm /6.3
Aperture Setting £/8.0
Exposure Time 1/100 second
Filter Type Wratten 25 (NG-3 Auxiliary)

2. Af{ Iocking Panoramic Camera

&, Component Assignment

Component, Serial Number
Main Camera 308
Main Camera Lens _ T 183
Supply Horizon Camera Lens 23766
Take-up Horizon Camera lens E 23786
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b. Camera Data and Flighti Settings
Mzin Camers;
Lens sh'r/3.5

51it Widths

8, 0.151"
5, 0.163"
8, 0.205"
8y, 0.256"
F/s  p.210"

Filter Types

Primary Wratten 21
Secondary 8¥F05
Film Type Eastman Type 3404 (16,300 Ft)

Supply {Starbosrd) Horizon Camera:
Lens 55 mm‘f/6-3
Aperture Setting /8.0
Exposure Time 1/100 second
Filter Type Wratten 25

Take-up {Port) Horizon Camera:

Lens 55 mm £/6.3
Aperture Setting £/6.3
Exposure Time | 1/100 second

Filter Type Wratten 29

Approved for Release: 2020/08/17 C05129997
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3. DISIC Camera
a. (omponent Assignment

Component Serisl Number

{Camers o7

‘Index Reseau 107

84tellar Hegeaus
Port 10F
Starboard 8

b. Cauera Data and Flight Setiings

Stellar Cemeras:

Lens 3 in. /2.8

Exposure Tims 1.5 gecond

Filter Type Nene

Film Type Bastman Type 3401 (2000 f4.)

Index Camera:

Lens 3 in. £/k.5

Exposure Time 1/500 second

Filter Type Wratten 12

Film Type Bastman Type 3400 (2000 £t.)

8. ;ﬁ@ﬁiﬁlﬁﬁ{i}@

Approved for Release: 2020/08/17 C05129997



el e py
._aﬂmmuaty@

feaSKiAd(1) 0

“SECTION 2

- PRE-FLIGHT SYSTEMS TESTS

As a standard procedure, the CR paylosd systems sre subjected to a
-—geries of tesis which demonstrzies a satisfactory level of confidence that
the systems will indesd perform as required in their respective missions.
The tests Include an operational-type exposure to simulate thermalfaltitude
environment, s light-lesk evaluaticn, and a dynemic umeasure of the photo~
_graphic performance capabilities. 2Significant baseline Jlevels and anomalies
experienced with thig system dwring the pre-flight testing sre as follows:
A.  ENVIRONMENTAL TEST

The CR-k payload system was subjected to an environmentel HIVOS chamber
test from 27 April through 2 May 1968. Payload performance, from instru-
mentation analysis, was satisfactory throughout the "A" and "8" missions.

The test film consisted of three types of material for each camera for
the purpose of adding further dimension intc the corona éarking evaluations.
During the "B" mission the automatic film change detector switched the No. 1
and 2 instrument filters 4o the alternate filter each time the alternate
material was detected. The MCD units operaied with no anomaliss. Instru-
ment 308 contained film types 340k, 3400 (1600 ft.) and S0-340 (1600'ft.),
and Instrument 30% contained 340k, 3401 (1600 £t.) and 80-180 {1600 ft.).

The primary 3404 film showed no evidence of corona induced marking
throughout the test. However; the other four; more sensitive materisls
exbibited & very distinct, repeatsble corone marking presgure profile.  The

3400, 3401, 80-180 and 80-3k0 films recorded virtually identical patbterns

=J= D e ABE AT
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of marking, differing only in extent and magnitude in direct proportion

$o thelr relative emulsion sensitivities. ZEach of the materials experi-
enced objectionable marking over the full range of pressure (0 to 200 x

JD“B Torr) except for the region approximately 10 to 20 x 10“3

Tory. The
80-340 exhibited a relatively minor level of marking in this region alsog,
which is suspected %o be a result of the combined influences of & very much
more sensitive emulsion and a much thicker material overall. The very high
sensitivity of the S0-340 materisl also revealed minor system Llight trans-
mission characteristics, which can be degrading to S0-340 photography, but
ere undetectable with the more conventional filmg. There are some instances
of continucus density streaks glong the film {very distinet on the S0-340),
most probably associated with the tske-up puck srm.

The DISIC terrain cemera experlenced only minor coronsz marking through-
out the tesgt. Very few frames were affected, snd density levels were sccept-
able. 7The stellar record exhibvited random corona marking throughout, with
approximately 15 to 20% of the frames affected. However, the extent and
density level of the marking is very minor and would not destroy the utility
of stellar Imagery. This test appeared to exhibit the least amount of corons
marking 1ln any DISIC unit to date.

The high pressure valve Iin the pressure make-up system (PMU) falled to
open periodically throughcut the portions of the test in which the PMU was
enabled. The consumption rate averaged 10.3 lbs./min., which is syproximately
EO-percent lower than nominal. BSubsequent testing of the PMU components at
various environmental conditions failed to identify the anomaly, and the
sysiem was éccepted for flight. The apparent anomaly experienced in the

chamber test is opposite to the performance characteristics evident during

~10~  snesmwe
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in & very high gas consumption rate. (Ref, Section 3)

Poth the Switch and Slope Programmers operated satisfactorily through-
out the test. No ancmalies were reported. -

The Conmand System operated satisfactorily except for UNCLE 101 commands.
The time restriction of 3 seconds belween commanding from Position 11 to
Position 1 was not observed. This problem occurréd two times in the "A"
mission and one time in the "B" mission.

Payload Tape Recorder dasia was processed and computer outputs analyzed.
Ail T/M anomalies, snalyzed from Sanborn records, were reverified using tape
recorder dats.

Temperature profiles indicate that thermal limitetions were not exceeded
at any time during altitude testing. Special thermocouples installed on the
rail of No. 2 instrument were recorded at 5 minute intervals during the 20
minute operstes at Beta +65 and at T0° soak. The instrumentation indicated
insignificant levels of thermal gradient across the rail and of thermal rise
during camera operation.

During the switching functions of KZ-38, KZ-39, Arm, Transfer and
_ Klectricsl Disconnect, T/M indicated no anomalies cceurred except for the
"B" SRV water seal. During "B" Arm Command, T/M indicated the water seal
did not close. Post inspeciion verified the seal did close and, due to a
sticky switch, T/M indication was in error.

| As & result of the corona marking characteristics observed in this
environmentsal test, the CR-4 pressure make-up system was modified to provide

3

s nominal pressure of 16 x 107 Torr during the portion of the 1104 mission
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in which 80-180 film would be used. The standard 50 x 10-3 Torr pressure

regulation was retained for use with the 340h film.
B. RESOLUTION TEST

Initial resolution and thecdolite teste were performed on 29 April
1968. Results of the thru-focus resclution tests of pan.instruments 308 and
309 show the following characteristics:

Aft-Tooking Instrument No. 308

Maximum high contrast resolution 234 lines/mm at 0.000
focal position.
Maximum low contrast resolution 136 lines/mm at +0.001
foeal position.

Fwd-Looking Instrument No. 309
. Meximum high contrast resolution 248 lines/rm &t 0.000

focal position.
Maximum low contrast resoluticn 168 lines/wmm at 0.000
focal position.

Additional Boston investigations of the film dynamics in the CR~b
cameré system {Dr. "A" tests) induced an excessive shift in the peak focus
position for Instrument 309. A 0.001" shim was removed and a final resolu-
tion run performed on 6 June 1958, demonstrating the following results:

Aft-ILooking Instrument No. 308

Maxiwum high contrast resolution 212 lines/mm at ©.000
focal position.
Maximuwn low contrast resolution 141 1ines/mm at 0.000 focal

position.

Approved for Release: 2020/08/17 C05129997
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Fwd~Loocking Tastrument No. 309

Maximm high contrist resoclution 25% lines/mm at -0.00L
focal position.
Maximum low contrast resolution 172 lines/mm at -0.001
focel position.
The final test date for both instruments is shown in Figures 2-1 and

2.2, Both instruments met the gysiem requirements specification.

=13~ : |
e\&-;.&-,i,-&ﬂq' ;’I}'@

Approved for Release: 2020/08/17 C05129997



O IS0l (SeyouT) SINTGHONT SHOOE HONOWHI

-3

go6T *umf 9

nonE tedfL wTTd

THT  :95RJIU0S AOT

ZL2  *45Bajuo) 21§

AEE\HV UOANTOSH

§=85 :ON peorded [T

Approved for Release: 2020/08/17 C05129997

g0t T OSON wwmsmo

1998 9595

100" 0+

0G0*0

200 0t

T

AR

200°0+

Ty

00O

rees

060

—r

Y T

b g b p—

olr)tvry

e
i

e,

it

B DINIVEDOLO

LLYIOSE

{FeqeuiTTIR Jod sauyi) NO

Approved for Release: 2020/08/17 C05129997



Approved for Release: 2020/08/17 C05129997

2
o 2
T o
- 8l 5
of I = g 3
o) o g . &
(329 [&] . Py ” o
~ @ 4>
Vgt 7 in
5 g 8 &
Py e o oy
g 2 8% £ E i
o o+ L O (o]
s ¥ o5 Z S & 4
oy o S B = p” et
g » £ Z2 3 4 &8
€ (W = s =t

] Ly
& ¢
L) B
* g
£
E
-t
O
<
?
m :
F [+
e
: L N
L o _;
o )

0,002

0.000
THROUGH FOCUS INCREMENTS {Inches)

=0,00h

. H o
|- =t s g

. _...”l,rl_ .“ Creg e

-Q.OO{S

i
o O
5]

{ ae20uITTIR Jad soUlT) NOTINGOSEN JTHIVEDOLOHI -15
Approved for Release: 2020/08/17 C05129997



Approved for Release: 2020/08/17 C05120997~+—

NROZSXI&A,( I)g HRO2SYIAL (X0
C. LIGHP LEAK TEST

A live film light leak test of the CR-4 system was performed on
& June 1968, revealing heavy density marks on the records from both in-
struments in the vicinity of the "A" SRV capsule cover. These marks were
similar to forebody lesk problems experienced in recent systems. No other
leaks were detected.

Extensive testing of the forebody failed to detect sny source of light
fogging. Subseguent examination of the fairing revealed an apparent lesk
st a teardrop fitting near the forebédy interface. The leak was pluggéd
and verified by photomultiplier light search. For lack of supporting evi-
denée to the contrary, it was assumed that this apparent leak was the cause
of the merking in the live film test. The flight resulis indicate that

__there was Indeed a forebody lesk thai escaped detection {ref. Section 4).

Testing procedures have been implemented to reduce the possibility of flying
g system with & potential light-leaking forebody on future missions.
D. FLIGHT LOADING AND CERTIFICATION

Loading of flight film was accomplished on 29 July 1968, and final pre-
flight acceptance tests performed 1 August 1968. All functicns were normal,
with no indications of light lesks {using photomultiplier sensing techniques)

or other sources of performance degradstion.

Approved for Release: 2020/08/17 C05129997
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SECTION 3

FLIGHT CPERATIONS

A.  SUMMARY

Lift-off occurred at 1436:55 PIT {system time 77B61L.70) on 7 August 1968
from the 8IL4-3, West launch pad. ALl launch, ascent, and injection events
occurred as programmed. The orbit achieved was within the predicted 3 Sigma
dispersions.

Both Pasnoramlc camerss operated satisfactorily.throughout the flight.
Average cycle perlods for both cameras were within 1% of the pre-flight cali-
brations.

Telemetry monitors indicasted the DISIC aystemloperated normally through-
out the flight.

The clock and A/P command sysitems operated satisfactorily throughout
the flight.

The FMC programmer and exposure control programmer operated satisfac-
torily throughout the flight.

A malfunction of the PMU high pressure regulsbtor resulted in excess
consumption and the PMU was disabled from Rev. 12k 1o Rev. 200.

Ascent vibrations appeared normal and were within gualificstion levels.
The thermal envircrnment of the Panorsmic cemerss was within predicted toler-
ances and ranged from an average high of 75°F for the -1 mission to an
average low of 56°F for the -2 mission. The No. 1 DISIC temperature sensor
was biased by en approximate +27 degrees throughout the flight.

KIK~ZORRO 38 (Pancramic camera take-up switchover) was commanded during

Rev. 103. Cut, wrap, and transfer from the -1 to the -2 recovery system

' -L17- G2 R e T
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occurred normally. However, the No. Z Instrument digd not stow; this problem
is presented in detzil in Parsgraph B, below.

KIK=ZORRO 39 {DISIC camers take-up switchover) was commanded during
Rev. 104, Cut, splice, and transfer to the -2 recovery system occurred
normally.

Both recovery systems were successfully recovered by sir-catch with
ali events occurring as programmed. The impact point was within predicted
limits for both systems.

Eleven (11) dreg make-up rocksts were utilized during the active
portion of the flight. Three (3) rockets were fired during the -1 mission
for period recovery snd seven (T) rockets were fired during the -2 mission.
The eleventh rocket was fired after the second recovery. Rocket number 12
was not fired. The following is a summary of IMU rocket performance:

DMU ROCKET PFRFORMANCE

MU Rev. No. Velocity Change (FPS)  Period Change {Sec.)
1 b6 14.8 9,2
2 69 15.3 9.6
3 99 15.0 9.3
b 117 17.2 10.7
5 139 16.2 10.3
6 150 17.0 10.6
7 17k 17.0 10.6
8 19k 16.6 10,3
9 211 16.8 10.4

10 23k 17.2 0.7

11 2LL 19.2 12,0

iz Not used

Figures 3-1 and 3-2 are plots of orbit history and operation
distribution dsts.

~PoP-8ECRETT

-18- LB IR ING
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The «1 SRV tape recorder system functioned satisfactorily throughout
the mission. The =2 tape recorder recorded only the first operate sfter
Xz-38; this problem is presented in detail in Paragraph D, below.

There were no post-mission test reguirements for this flight.

B,  PANORAMIC CAMERA FPERFORMANCE

| Botthanoramic caﬁeras opergted normally throughdut the flight. Camera
system dynamic operation, 99/101 percent cluteh oyerﬁtion, start-up, and trans-
port functions were normsl for all passes indicsted by avallable telemetry
data. Telemetry anslysis indicated the Slave camera lens failed to stow on
three(3) operations during the fl1ight. However, the failure to stow on the
X7~38 operation was the only instance which produced detrimental effects on
the £ilm,

Instrument vibratione repeated the pattern recorded in Mission 1103.

The greatest disturbance was agein ceused by the clamping and capping shutter
functions. The A.0. solenold firing was noticeable, but not prominent.

The average vibration level during scan was 0.1 g at 800-1000 cops.

Maximum "g" values during the scan portion of a typical imstrument cycle were

as follows: p
Peak g'e
A.0. clamp C.33 (pesk) 0.33 {pesk)
Capping shutter open C.33 (pesk) 0.33 {pesak)
_A.O. solenoid actuate - .15
5.0. gsolenold release e . 0.13
Capping shuttesr closed 0.16 e

A.0. unclsmp

Approved for Release: 2020/08/17 C05129997
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Power Spectiral Density {%SD) plots of the instrument vibration through

the scan srea of insirument rotation produced the following peak "g's" at

the indicaited frequenciles:

AXES (g's)
X 4 b4

Freq. {cps) Mono Stereo Mono Stereo Mono Stereo

395 . 0037

brs .0135

520 0134

560 026

580 0185 L0076

645 .00k48

T80 L0173 L021

795 .0136 L0187 .0129

800 : L0032k

935 . 017 .O0LL

960 L0261

985 L0167 .0123 0063

1050 013

1055 L0097 .013

The general resonance build-ups cccurred between 500 and 1100 cps.
These values are well below the levels that would induce detectable degra~-
detion to the photographic guality of current sysiems.

The mission film supply was exhausted with the exception of the stellar

Pilm, which was in excess of flight programming. '

cEERY L
* .-q,.tﬂiigﬁ@
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Film Consumption - Cycles

Pan 308 Pan 309 Stellar Terrain

Sample Off-Spooling 16 13 T2 43
Pre-Launch 109 109 104 120
~1 Mission 2989 2978 eret 2134
-2 Mission 3056 2962 2588 2h65

Total  eo 662 heer ke
FMC Match

A satisfactory ramp to orbit match was meintained throughout the
entire mission, 90% photogravhy being exposed at less than 1.25% error.
The th match performence is statistically summarized in Figures 3-3

through 3-6.

&YRO??Y ?.«;':Mﬂ LA 3
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C. PISIC PERFORMANCE

Telemetry monitors indiceted the DISIC system operated normally through-
out the flight. Cut, splice, and transfer to second recovery system was
initiated by KZ-39 during Rev. 10k, A1l events occurred as programmed and
were satisfactory.

The DISIC shutier-speed change mechanism (1/250 second exposure control )
end the T2 timer function were disabled prior to flight.
P. INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

The instrumehtation system operated satisfsctorily throughout the flight.
Seversal tracking gtations reported loss of sync of Link 2, Channels 15 and 16
with periodic commutator repetitive rates of 330-350 pulses per second. The
normal rate of the 60 pin commutator is 300 pps or 5 RPM. This anomély was
first noted during pad checkout snd corrective action was not considered
_necessary.

The payload command system operated satisfactorily throughout the flight.
The UNCLE command system was utilized as the primary command link.
E. EXPOSURE CONTROL SYSTEM PERFORMANCE

The exposure control system functioned satisfactorily throughout the
f1ight. There was no indication of a recurring malfunction of the exposure
programmer relay Kh as experienced during Mission 1103.
F. CLOCK SYSTEM PERFPORMANCE
| The clock system operated normally throughout the flight. Satisfactory
correlation between clock time and system time was cbtained. However, a
higher than normal drift rate was noticed throughout the flight. Correlation

equations are ss follows:

BOFSECRET-

@]
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First Order Fit

System time = A, +'A, {clock time)}

where

Ao

Sigmsa

-93019.53281 Al = 0.9999996815
0.00281

fi

Second QOrder Fit

System time = A, + Al {clock time) + A, {clock time)2
where

Ao

#

-93019.55308 A, = 0.9999997127 A, = 0.1882024688939 D-13

1
0.00157

Sigma

PRESSURE MAKE-~-UP SYSTEM PERFORMANCE

The Pressure Make-Up System did not function properly. The malfunction

of the system was first noticed during Rev. 32 vhen pressure dropped 310 psi

in 3.5 minutes of instrument operate time (9 psi/min.).

The observed abnormalities associated with the PMU system vere:

1. Stabilized pressures of 56 microns, 69 microns, and greater than
100 microns weres observed during some operates, even when the lower
range (16 micron) control was supposed to be in effect. Refer to
Pigure 3=-T.

2. Bupply pressurs dropped 1860 péi snd 575 psi on two (2) operates
and 100 to 150 psi per operate on several other Instrument opersates.
Refer to Figure 3-G.

3. Pressurs buildup, on occasion, exceeded 100 microns (gage Limit)
within 2 seconds. Refer to Figure 3-8.

k. Internal pressure fluctuated during instrument operation. During
one such 0pera£e the pressure went to 66 microns, decreased to 62

microns, then inecreased to 70 microns at the "OFF" command.

-2G-
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The problem was attBUREWIEG e faulty high pressure regulator. The

PMU was disabled during Rev. 124, after 130 minutes of operate time, with

& pressuwre of 350 psi remaining. The sysien was re-enabled'during Rev. 200
and remained on for the balance of the flight, with the exception of Rev. 211,
The'supply rressure remaining at the end of the mission was 200 psi. Refer
to Pigure 3-9. The system apparently did not perform as desgired for the
S0-180 film employed in Instrument 309 at the end of Mission 110k-2. This
condition was evidenced by the predominance of corona discharge marking re-
corded on this special material.

H. THERMAL EXNVIRONMENT

The camera system temperaiures were within pre-flight predictions. DISIC
temperatures fell slightly below predictions during the -2 mission. The No. 1
DISIC temperature sensor indicated 20-30 degrees higher than the No. 2 sensor.
Because of the close physical proximity of the two sensors anéd vendor cali-
bration data; it is believed the No. 1 sensor was demaged during installation
and/or testing. Temperature versus Beta Angle shift is graphically presented
in Figures 3~10 t5 3-12.

Thermal date obitained from the Agens tape recorder were analyzed to
provide an estimate of Panoramic camera rail temperstures during any camera
operation. The temperaturs data presented in Figurés 3-~13 and 3-14 were ob-
fained at five (5) minute intervels during selected revs and is plotted
versus vehicle orbital position {quadrant-latitude). The rail temperatures
for any camers operation can be interpolated from these figures.

The rail temperstures receorded during this flight were on the average
slightly {2-5 degrees) higher than those observed during Mission 1103. 'The
accuracy of any absolute temperature value is estimated ot + 5°F, and the

accuracy of a temperature change on a sengor is estimeted at + l%“F.

- ﬁﬁﬂ?sgigy,r
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The re-entry capsules were recovered by alr-caich during Revs. 115 and
ohk, TRev. 115 occurred on 1k August and Rev. 2&4 on 22 Angust 1968. All
re-entry events cccurred as programmed and within tolerance. A sequence of
events and event times are presented in Table VII. Predicted versus actual

impact points are as follows:

=1 Mission -2 Mission
Predicted Tmpact P5°32.7'N  162°23.2'W  18°28.1'N 156°37.2'W
Actual Impact 25°LT'N 162°28'W 18°h2'N 156°27'W

J. SRV TAPE RECORDER PERFORMARCE

The -1 SRV Tape Recorder System functioned satisfactorily throughout the
-1 mission.

The -2 SRV Tape Recorder Syster failed to record after the first two
operations of the -2 mission. The recorded data indicated proper tape re-
corder operstion with normal start-up and shutdown. Post recovery testing
failed to indicate the cause of the in-flight failure. Howevér, 1t appesrs
the tape recorder itsslf did not fail, but the fallure occurred in gither the
peripheral pover or control systems. The prime failure mode is a defective
three {3) amp fuse located in the cperate circultry within the tranzsfer box.
K. POST MISSION TEST RESULTS

There was no requirement for a post-mission test plan. The "H' Timer
tape depleted during Rev. 2k5. The vehicle re-entered during Rev. 312 on
the-E?th of August 1968.

I.. RADIATION DCSAGE
Hach recovery system flown on a Corona missién contains a sealed packet

of Eastman Type 3401 and Royal X Pan emulsions to determine the total radiation

e RER

by ' .I);@
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received at the take-up cassette. Both film types have been irradiated by

IMSC at variocus levels and the base plus fog_densities recorded after con-
trolled processing.

Following recovery thé film dosimeter packets are removed at A/P and
processed with a pre-flight semple of the same film type and sensitometric
contrel £film. The resulting base plus fog densiiy measurement ¢f the dosi-
meter strips is used to ascertain the totsl radistion level. The teble below
presents the base plus fog readings for the dosimeter strips and the radia-

tion level eguivalents.

Mission 1104-1 Miegion 110L4-~2
B+¥ B+F
Fmulsion Density Radiation Density Radistion
Type 3401 0.16 0.4 R 0.19 0.6 R
Royal X Pan C.23 0.4 R 0.26 0.5 R

These levels are below that which will degrade the photography.
M.  YAW PROCRAMMER

The vehicle ng FProgramming functicned properly throughout the mission,
However, there is an vnresolved, minor disparity between the vaw sngles
achieved snd those reguired. Efforis are continuing in an attempt to isolate
the source of thiz error and {to perfect the yew prOgramhing performance in

subseguent missions.

=ho- NROZEEIBE [ E1C
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PHOTCGRAPHIC PERFORMANCE

The photographic imagery obiained during Missions 1104-1 and 1104-2
was considered £o be the best of any Corona sysiem to date. The overall
image quality was Judged to be generally very good where not degraded by
atmospheric atitenuation; however, there was e predominance of cloud cover
over the highest priority targets.

A. PANORAMIC INSTRUMENISG

The ¥orward-Looking camera produced 29L& frames (7942 feet) of photo-
graphy during Mission 110hk-1, and 2969 frames (7815 feet) during Mission
1104-2. The Aft-locking camers produced 2984 frames (7968 feet) during
Mission 1104-1, and 3063 frames (8062 feet) during Mission 1104-2, The
Porward-Looking camera used, for the Tirst time, s third generation lens,
gnd resulted in slightly better imesge guality then that obiained by the
Aft-Tooking camera, The mission was given an MIP rating of 115.

Several fixed and mobile resolution targets were recorded throughout
Misgions 110k-1 and 110L-2. The best system resolution performance was
Judged to be five feet for the Forwerd-Ilooking camera and approximabely six
feet for the Af4. |

A malfunction of the starbeoard horizon camers shubter on the Forward-
Looking cemere caused it to remain open during the film metering c¢yele on

one ocecasion during Mission 110k-1 and once during 110L-2. The result was

heavy Fogging In itwo frames for each occurrence of the anomaly. This is the

normal mode of failure for this device, i.e., to fail open for one heriszon
camera shutter-cycle (equal to two main instrument cycles) and thence to

~ PO BECREL..C.

. -3
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clogse on the next H.0. shutter command. No further asction was undertaken.

Fog patterns were present on the seventh from last frame of the Forward-
Tooking camera and on the sixth from last frame on the Af¢-Looking camera for
most operations throughout the 1104-1 mission, attributed to & light lesk in
the vicinity of the 1104-1 recovery system cover. The patterns varied in
density from light to very heavy, commensurate wlth camera éit periods, and in
some instances obscured imagery. This lesk was observed in pre-flight live
film testing, but subsequent attempts o identify the source were unsuccess-
ful {ref. Section 2). A second light leak became noticeable intermittently
during Mission 1104-2, apparently emanating from an sccess cover fitting in
the center of the main barrel structure.

On the take-up end of the first frame on both cameras, a small (one inch
square, maximum) start-up corona mark was occasionally detected. In sll cases
the marking was very minor #ith no loss of imsgery. An entirely new patiern,
which on the G.N. looks like pencil marks that on occasion sepsrate or fork,
was observed on Pass DL6Y starting with Frame 24 and stopping pricr to the
last two frames. The marking did not degrede imsgery. Further investigation
at A/F demonstrated this phenomenon to be & result of the "air twists" in
the camera Tilm path and is very sensitive tc film tension and system pressure.
The ultra thin bese materials are mﬁch more susceptible to this marking behavior.
B. DISIC CAMERA

The DISIC film recovered from the 1104-1 mission consisted of 625 feet
of stellar photography {2118 starboard frames and 2113 port), and 94T feet of
terrain {2122 frames). The 1104-2 mission contained 691 feet of stellar film

{2581 starboard frames and 2588 port), and 1035 feet of terrain (2465 frames).

Approved for Release: 2020/08/17 C05129997
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The ptellar cameras functioned properly throughout the mission and recorded
a full field of stars on both the port and starboard cameras. Most starboard
frames have greeter than 100 star imsges; most port frames contain more than
T0 star imsges. Btars are recorded as point images. The terrain camers image
quality is good and compares favorably with Mission 1103 terrain imagery.

In addition to common, minor anomalies such as skew-bead marks, dendritic
edge siatic marks and dirt paritilcles, there was a light lesk apparently emana-
ting from the "patio-pin"” hole which crested s fog pattern on the stellar
record varying 1ln density from light to very heavy, éommensurate with camera
8it periocds. In some instances stellar imagery wss cbscured. A specifie
check-out of the ”patiowﬁin" hole sealing has been added to written field
test procedures to eliminste this source of degradation in fuiture systems.

fhe terredin SLP dsta varied in density from normel $o non-existent.
Redundsnt data provided on the stellar record were machine readable throughout
the mission. Since terrain data are redundant to stellar data, no stellar-
terrain set is missing time data. This behavior resulted ffcm intermitient
and improper seabing of the BLP head during exposure, most likely caused by
& variation in SLP cable position. Improved SLP cable tie~downs and field
check procedures are being investigated. The DISIC SLP dats recording func-
tionsd properly throughout pre~flight testing.

C. ENGINEERING QOBSERVATIONS

1. BRicolor: ‘Mission 1104 acquired a very 1imited amount of bicolor

photography (4 domestic passes, 1 denied area pass), The photointérn

preters reported that, "the aft camera imagery, exposed through the SF-~05
filter is poor”. The image quelity is poor because of the use of a poor

guelity filter and is not inherent in the bicolor process. Bicolor {SF-05)

Approved for Release: 2020/08/17 C05129997
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photography has been acquired on Missions 1102, 1103 and 110k, Mission

1102, employing & high gquality filter produced imagery which has been

comparable with normal J-l performance. With good SF-05 fllters, this

is the kind of performance thet can be expected from the bicolor mode.

The following points should be made relative to the SF-C5 filter used

on Mission 110h. ‘
(a) This filter was flown because it was the only SF-05 available
at the time. It was determined just prior %o launch that the filter
was poor. For this reason, only minimal bicolor was recomuended,
particularly over denied areass; only cone operational bicolor pass
{Rev. 7) was taken.
{b) Pre-flight tests had indicated that the SF-05 had a loss in
reasolution of approximately 30 percent as compared to previously
psed filters. This was the major problem with the filter on 110k,
{z) The spectral band pass of this filter was not as it should have
been. In particular, the long wavelength cut-off wes 550 milliml-
crons instesd of 610 millimicrons. This has three effects. First,
1% caused the filter factor to be increased from 2.8 to 3.0. This
itself is not a significent problem. Secondly, i% caused & reductlcon
in contrast by eliminating the 590~ 610 millimicron reglon. This also
is only a minor contfibutor to quality degradation. Thirdly, and
more importani, the shift in the Pilter's band pass toward the shorter
wavelengths caused an additional loss in‘resolution due to poorer lens
perforﬁance in that spectral region.

Action has been taken to procure additional SF-05 filters. These

filters will be extensively tested for optical guality snd spectral

N 1Y P
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transmission prior to inclusion in the system. In the future,

only high quality SF-05 filters will be employed.

2, 80-180 Engineering Test: This mission contained 800 feet of type

§0-180, Fktachrome infrared aero color film, on the end of the forward
camera. This test was run as part of the J-3 system capability studies
and had the prime purpose of investigating the Qépability of the Corona
system to handle type S0-180 film. Portions of the 80-180 film exhibited
excellent exposure, color balance and resolution compatible with the
maximun thet could be achieved with this film/camers combination. {The
limiting performance factor was the recognized lower resolution capa-
bility of type S0-180 film compared to 3404.} When the weather condi-
tions were favorable, and there were no degreding effects {i.2., static
marking). It was estimated that the ground re%olyed distance of film
type 50-180 wss approximately 25 feet. It has been reported previously
that significant portions of the test were degraded by electrostatic dis-
charge which recorded as a red image on film type S0-180. There was &
second anomaly that caused a heavy bluish/green cast on film type £§0-180
over the entire forﬁat on the first few frames of each operation. The
corona discharge degradations can be sitributed directly to the failure
of the pressure make-up unit (PMU} (ref. Sectiom 3).

{a) Static Marking: Some of the imagery contains corcna and elec-

trostatic fog which appears red on film type 80-180. This condition
varies from no marking to exiremely severe marking. This condition
seeurs on those operations when the PMU provided system pressures

other than the desired 10 to 20 x 10“3 Tory range.

Approved for Release: 2020/08/17 C05129997



Approved for Release: 2020/08/17 C0512999

3.

i AT
fosils UGt i )

HRG25X1A4{I;@
Ordinarily red imagery on the material is the result of expo-

gure to subjects that have s high near-infrared reflectivity. This
is not necessarily the case with the red corons static marks. All
three emulsion layers of 80-180 are also sensitive to bilue light.
The infrared sensitive layer 1s, however; of & higher sensitivity
than the remsining two layers in the blue spectral region. Corona
stetlic is bluish/green in color and therefore foges the IR leyer be-
fore the other two and results in the red color. The photography
is scquired through a yelldw Wratten No. 15 filter which effectively
eliminates this sensitivity 1in the normel exposure mode. The film
itself though, has no protection from the blue light crested within
the camera system, which causes the red fogging.

{b) Effect of Sit Time: As discussed earlier, the first three and

one-half frames of each operation had a noticeable bluish/green cast
to the imagery. This effect was directly relatable to the sit time
between camera operations. During very long sit periods, the blue/
green cast became heavy and during short sit pericds it is not as
severe. The bluefgreen cast was due to.a loss‘in infrared 1&yér
pensitivity during these sit periods. It is likely that the logs of
moisture, from the IR layer during the sit period; caused s loss in
photographic speed. Further anslysis of this phenomenon is being

pursued.

Third (eneration Lenses: The performance summary reported that the

forward locoking camers Imagery was supericr to that of the aft looking

and that this is directly sttributable to the use of a third generation

p w,_)_:ﬁ, yd,:-s'ﬂ'*_ L
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Petzvel lens in the §i§§z§é§{§éit. The third generaticon lens was de-
signed specifically to be used with the Wratten 25 (Vice Wratten 21)
filter. This provides an improvement in performance for the third gen-
erétion lens of approximately 20 percent (2:1 low contrast resclution
under dynemic conditions) over the second generstion lenses. In the
future all CR systems will have & third generatién lens in the forward
camers, with Unlts CR;IO, 13 and up having thiré generation lenses in
both cameras. Tt should be noted that the improved design of the third
generation lens also provides improved performance {(compared with second

generstion lenses) with the Wratten 21 filter.

4, Dual Gamma Frocessing: The type 3404 Pilm in both 110h-1 and 1104-2

wae processed using the dual gamms process. This was the first mission
vhere the entire black and white film load of the main camera was pro-
cessed with this technique. It is felt that the advantages of this pro-
cess contribvuted to the general good quality of the photographic imsgery.

5. Cross-Track Smear: The level of performance of the forwsrd looking

leﬁs (third generation) was sufficiently high to occasionally enable
detectlion of cross-track smeasr in the imsgery. The most cobvious instance
being the CORN display on Psss DL6 where ground resclution was five feet
along track and eight feet across track. In many operations the aft
camers, performance was also sufflcient to ldentify cross~track smear

contributions. In such instances, it was observed that the cross=track

. smear reccrded in the aft photography was less than that in the forward.

This relationship is directly related to the shorier exposure time of the
aft camera. This is a graphic example of the deslrability to reduce

eross-track smear by reductions in exposure time through use of more
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gensitive Films. The theoretical smear contridbutions presented in

Section 8 correlate diréctly with these observations.

T+ should also be pointed out that the yaw angle error experienced
in this mission {ref. Section 7) provided a contribution to the chserved
sﬁear. This cause of imege smear contribubion will be eliminated as the

ideal yaw performance is achieved.

‘PERFORMANCE MEASUREMENTS

A summary of bﬂ’F/AIM resolution values measured by SPFF is tabulated be~

The microdensitometer s11t used was 1 micron by 80 microns.

Ground
Mission Camers, Cycles/mm Avg Resolution
110h-1 Fud 118
11k >
1104-2 T 109
1104-1 ATY 88
_ 96 9°
1104-2 ATY 103

The details of the measurement and computing techniques, targets

measured and target locations are fully reported in the evaluation report

published by AFSPFF and are not included in this report. These values

were determined by using the "Interim MIF/AIM Program” technigue.
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PANORAMIC CAMERA EXPOSURE

The forward-looking camera contained a Wratten 25 filter for use with
340k film, plus a gspecial Wratten 15 filter, modified in density for proper
exposure with S0-180 film. The corresponding exposure control system pro-
vided s1it widths of 0.199~-, 0.232-, and $.298-inch. The aft-looking camera
utilized a Wratten 21 filiter in the primsry position, snd an SF-05 filter as
an alternate for the purpose of bispectral photography. The aft camera ex-
posure control slits were 0.151-, 0.163-, 0.205-, and 0.256-inch.

The nominal exposure tlmes ¢f the Panoramle gameras sre shown as & func-
tion of latitude for passes D-40, D120, and D=200 in Figures 5-1 to 5-6.
Superimpoéed on these plots are relative distributions of camers operations
for the portion of the mission representsd by each plot.

Becsuse of combiuned tolerances in the slit cdntrol mechanism and in the
manufacture of the ca%, the actual slits achleved represented noticeable devia-
tions from the desired profiles. The significance of these deviations 1s
apparent from the exposure curves. Instrument 309 experienced an exposure
history very cloge to the desired nominal, whereas Instrument 308 created a
relative slight overexposure. The density data presented in Section 6 verifies
that this, indeéd, was the performance achieved. It should be poihted out that
the desired exposure profile, based on Project Sunny recommendations, was to
maintain averame exposure levels approximately l/h to 1/3 stop less than that
indicated fér the nominal diffuse density based criﬁeria. This latter criterie

is the curve shown in Figures 5-1 to 5-6.
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NRO25X1Ad (1)
DENSITY MEASUREMENTS

Mission 110k wag the first flight in which the viscous, single level,
dual gamms processing was employed on an operational basis. Coincident with
this, the processing agency dilsconiinued reporting of terraln diffuse densi-
ties, and instituted a procedure for systematic reporting of select target
microdensitometer readings. The AFPSPFF will continue to compile terrain d4if-
fuse density messurements, which will be summarized in these finsl reports.

The differences between the previously used full processing charascter-
istics and the new dual gsmma process is graphically depicted in Figure Hel.
The lowered levels of Ih&x values for terrain and cloud densities resulting
from these differences is evident from the frequency distributions presented
in Figures 6-3 through 6-1k.

As illustrated in Secticn 5, the actual exposure achleved was very close
to the nominal desired eriteria used for Mission 110Lk. A sample of fourteen
picrodensitometer measurements of specific targets indicated that the exposure
performance was well controlled at proper levels. The target density analysis

may be summsrized as follows:

Target Target Target* Recommended*
D . D 3] AE
millii max nom v
Forward-Locking Camera

1 0,32 1.26 0.83 ¢

2 0.h44 1.23 C.87 0

3 0.76 1.65 1.03 -1/3

b 0.55 1.46 .83 0

5 0.30 1.65 0.72 0

& 0.% 1.732 0.7k 0

7 0.Lk 1.42 0.82 0

ARy MR IC N, e,

e
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uaozsmﬁnﬁ Target T%rget T;rget* Rezm{;ended*
_min  _max  _nmom v
Aft-Looking Camera
1 0. 46 1.k6 1.17 -2/3
2 0. 70 1.26 1.18 -2/3
3 0.92 1.69 1.25 -1
b 0.57 1.5b5 ¢.81 ¢
5 0,40 1.69 0.65 0
6 0.37 1.57 0.67 0
7 0.68 1.49 0.99 -1/3

¥ The "nominal” target densities and exposure recommendations sre
subjective values provided by the processing sgency,; and do not
necessarily represent the consensus ¢of the community.

The tendency for the aft-looking camera to be over-exposed is readily
spparent from exsmination of the exposure profiles in Bection 5. The short-
comings imposed by the mechanical tolerances exéerienced in the manufacture
and operation of the slit conirol mechanisms significantly contributed to
the cbserved deviations., Additional lead time has been incorporated into
the ordering of flight exposure control cams so as to better assure perform-
snee in keeping with the design criteris.

The terrain density measurements summarized in Table 6-1 and in Figures
6-3 through 6-1% also illustrate the expected resulis of the exfosure rrofiie
differences, as well as providing an example of the disparity between terrain-
density based criteria and Project Sunny type performance results.

The curves illustrated in Figure 6-2 describe an apparent disparity in
the dual~gamms process which has yet to be resolved. Comparison of these

curves with those in Figure 6-1 indicates that the mission material Indeegd

_ﬁiHUE 5‘&&;‘5‘3 ll»t‘:y&

- -
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exhibited sensitometric properties very close to the control standard; how-
ever, the R~2 samples show significant deviaticlans y with the fog level being
much closer 0 the conventional! full process than the higher dusgl-gamma
standard. It ig anticipated that these undesirable performance and control
characteristies will be corrected as the coperational application of this

new process 1s further developed.

aRivEn Tabeb L E 8

Approved for Release: 2020/08/17 C05129997



FIIM TYPE 3404406

18; Lamp #20LT
Deylight Filtexr

: h 1/25 Sec.; log Ell = 1.22

S O R T S O VOO Rl M

atrhatip

P
Gamns, 1.86
27

Fbg h *

'
|
t
I
I
b
A —

Speed Point R ol

.'ill lIIl[

0.6G 1.10
- Gross fog + 0.3 1.1k :

Speed Values

AEI

T

b ) pRRE T AR |

S R DR B R N PR

. |
e —h

. 1

i :

CHEN Y Migsion 1104 .

\--~ Process Contrel Stenderd Curve

't for Dusl Gemma Process ]

il

LOG EXPOSURE

Approved for Release: 2020/08/17 COSTEQFSQ?E 61

RIS ndad X



Approved for Release: 2020/08A1 7

R

34Gh
rr LD R - PN Py PP TR r] Baae | Py S bs g B R
: i : i2d iy Bl
i — 245 el
3
T -

_:1B; Zamp #2017
2 Daylipht Filter

*-*1 25 See.; Log By, = I.22

Smeepn i

FLIGHT SAMPLES

Ganme 1.70 e
0 Fog .28 I rog .20
;f 8peed Foint - ‘§:é; Speed Polnt .
e 0.66 1.08 BE 0.6a 1.12
Gross fog + 0.3 1.13 e Gross fog + 0.3 1.16
s
Speed Values Al Speed Values
b.16 i AEI
11.00 } AFS

-~ Torward Oamera Record

- Mission 1104 Begment 1

I Sensitometric Curve

1

. from Mission Meterial {R=2) —— 1 Tk,

w”Tee

6-2

Approved for Release: 2020/08/17 C05129997, 4 ...

Forward Camers Record s
Mission 1104 Segment 1
—--— Average Heed end Tall
|
Senaltometric Curve
- ]
10G EXPGIUR & ¢



LBBBT 190D £1/80/020Z :9se8|9Y 10} panoiddy

.E_'
i

Lap P
S g e

By

Instrument
110h~1  PFwd
110k=1  Aft
11042  Fwd
110h-2 . At

TABLE 6-1

TERRAIN DENBITY ANALYSIS QF EXPOSURE
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Size (Dmin £ C.h) Expogure
281 53 k0
305 15 T3
ol k8 bt
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VEHICLE ATTITUDE

The vehicle sttitude errors for both Mission 110k-1 and 1104-2 were
derived from the reduction of the Stellsr camers photography. This attitude
data i1s supplied to A/P by NPIC.

The attitude errors for each frame and the atiitude control rates are
calculated at the A/P computer facility. The computer also plots the fre-
guency distribution of the rates and errors. Thess plots are no longer in-
cluded as a part of this report, but are maintained ai A/P and sre availsble
for reference as desired.

The summary table below lists the maximuﬁ attitude errors and rates
that were experienced during 90 percent of the forward camera photographic
operations, excluding the first six frames of each operation, and the total

range of the errors and rates.

Mission 110L~1 Mission 110k-2
Value %% Range 2% Range
Piteh Error (%) 0.33 ~0.60 to + 0.20 0.2k -0.50 to + 0.24
Roll Error (°) 0.21 ~0.50 to + 0.13 0.18 '~0.31 to + 0.25
Yaw Frror (°) 0.83 0.0 to + 1.15 0.75 0.0 to + 0.8k
Pitch Rate (*/hr.) 23.93 50 to + S0 21.61 ~70 to + 90
Roll Rate (?fhr.) 23.38 60 to + 75 23,85 ~50 to +-65
Yaw Rate (°/hr.) 33.37 -80 to + 80 30.43 ~80 to + 60

The yaw angle error represents the difference between the actusl
vehicle yaw sttitude and the 1deal yaw angle that would provide correct

ground image motion. A graphic dsscription of the actual and ideal yaw

Approved for Release: 2020/08/17 C05129997
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angles {Figure T7-1) indicates til&!? the cause of the significant yaw error
is & disparity in the phasing of the yaw programmer. New methods are
being developed o command the complex control relationships in such a

way &s to better achieve the desired performance. The effects of this

mismatch on image guality are discussed in Section 4.

Approved for Release: 2020/08/17 C05129997



Approved for Release: 2020/08/17 C05129997

T~4{ FUNOII

R oA

(STTUDIA) FEALILVT

|
HINOS ﬁi (DNIGNEOSHEC) HINON
og- o1~ 0 031 (474 o€ on cs 09
| _ w | | o _ _ |
-
-
fOTT NOISSIH P -~
FONVHUOIEAd ONISEALS MYA P

FITIOUd FTONV MYX TVEQI

0° T+

L R

{£3Q)
ITONY
i g
O
™
02~ 5
Q
O
~
S
&
o
™
o°€= g
o
O
o
ks
O
0°f- g
=x



mnnzsx1a4;r;¢

Approved for Release:

Amo
¢ u(f;@

SECTION 8

IMAGE SMEAR ANALYSIS

The frame correlation tape supplied to AXP by NPIC contains the
binary time word of each frame of photography. 4 computer program has
been assenbled at A/P which caleulates the exposure time of each frame
and compares the camera cycle rate.with the epﬁemeris to calculate the
V/h mismatch (Section 3), which is then combined with the vehicle atti-
tude error and rate values of each frame and {the crab error cauged by
earth rotation at the latitude of each frame. Tﬁe program cutputs the
net IMC error and the tobal along track and cross track limit of ground
resolution that can be acguired by a camera regardless of focal length
and system capabilities.

The computer rejecte the first three frames of all operations asg
the large th error induced by camera start-up is not representative of
the overall system operations. The computer plotted frequency distribu-
tions of IMC errors snd resolutiom limits are nc longer included in this
report, but are maintained at A/P for reference, as desired.

The suwmmary table 8-1 presents the maximum IMC errors and resclution
limits that existed during 90% of the photographic operations and the
total range of values during all operations that were computed.

The pomewhait high values of the cross track limits reflect the con-
tribution of sn imperfect yaw programming performsnce as discussed in

Section 7. The consistent difference in resolution limit values between

Approved for Release: 2020/08/17 C05129997
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the forward and aft looking instruments is in reality an illustration of

the relative influence of the difference in exposure time when coupled with

smear contributing V/h and attitude errors.

RRVEEEL (5)8
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VALUE

IMC Ratlo Error

Along Track
Resolution Limit

Cross Track
Resolution Limit

UNITS

Feet

Peet

MISSION 110k

IMC RATIO AND RESOLUTION LIMITS

CAMERA
Fwd

Afg

Fud

Aft

Fwd

ATt

MISSION 110k-]1
RANGE

2%

1.30

1026

.17
¢.89

1.49

1.03

TABLE 8-1

«2.2 to

"’106 g 1l]

0.2 to

0.2 to

0.2 to

0.2 to

+2.0

+2.2

2.4
1’6

6!2
128

MIS

904,

1.b1

L+ 19

1.29
0.82

1.35
0.89

STON 1104-2

“208 to

2.2 to

0.2 to

0.2 to

6.2 to

c.2 to

RANGE

+2.h

+1.6

2.5
1.6

2.6

1.3
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SECTION 9

SYSTEM RELIABILITY

_ Reli&bility calculatioﬁs for the payload are based on a sample begin-
ning with M-7. Hence both the major part of the Mursl program ené the "J"
Program are covered in the caleulation. Appropriate adjustments have heen
made to reflect the distinctive aspects of the CR systems; e.g., the stellar-
index camera has been replaced by the new DISIC system. 'The sample size for
the primary misslon function is consistent with reliasbility reporting for
the vehicle. \

The reliabilify estimates of this section deal exclusively with the
payload. Tailures to achieve orbit or vehicle induced fﬁilures are thereby
excluded. Re;overies before a complete mission hﬁs teen completed are con-
sidered as full missions providing that early termination was caused by
reasons not connected with payload operation. Film quality is not considered
in the relisbility estimate calculation. Hence, only electrical snd mechani-
eal functioning are considered.

The rellability estimate 1s also divided into primary and secondar&
functions. The primafy functions are operstion of the pancramic cameras,
main camera door operation, operation of the payload clock, and recovery
operations. The secondary mission functions are horizon camera operation
excluding catastrophic open shutter failure mode, auxiliary data recording,
and DISIC camera cperation. A summary of estimated reliebility is shown in

Table 10-3.

R ‘w«éa..-l, é‘,\.g r “ /lsﬁ
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Eﬁnoramic Camera Reliability

Sample Size - 219 opporitunities-to operate

Two failures - 8/1 Progfammer on System J-19

Film Transport on System J-42

Assume - 3000 cycles per camera per mission,

Estimated Relisbility = 98.8% at 50% confidence level
Mein Camera Door Reliability |

Semple Size ~ 68 vehlcles x 2 doors = 136 opportunities to operate

Estimated Relisbility = 99.5% at 50% confidence level
Payload Command and Control

Sample Size - 13,490 hours operation in sample

Two failures

Estimated Relisbility = 96.7% at 50% confidence level
Peyload Clock Reliability

Sample Size - 13,490 hours operation in sample

¥o feilures

Estimated Reliability -~ 99.1% at 50% confidence level
Estimated Relisbility of Psyload Functioning on orbit = 97.0% gt

504 confidence level
Recovery System Relisbility

101 opportunities to recover

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

Estimated Reliability - 98.3% at 50% confidence level

Approved for Release: 2020/08/17 C05129997
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DISIC Csmera RelRDUSHUBETIC NRD25 (Do

Sample begins with CR-1 {does not include /I units in 1000

series systems)

Sample Size = 27,365 cycles

‘One failure

Estimated Réliability = Th.l 4 gt 50% confidence level
Horizon Camers Relisbility

Sample begins with J-5 - 133,00C

'Estimated Relisbility of Single Camera - 99.2% at 50%

confidence level

Bstimated Relisbility of Four Horizon Cemeras st a Parallel

Redundant System = 99.9% at 50% confidence level

Jr026K184(1)C
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SECTION 10

LY

SUMMARY DATA

The comparison of the operating parsmeters and the performance
achieved by previous missions has been d4ifficult due to the large
volume of date that resulis from each mission. Some of the pertinent
characteristlcs from prior missions have been summarized in Tables
10~1 through 10«3,

The summary data was started with Mission 1004 as the J-05
camera system was the first to incorperate the major modificetions
of the titanium drum and scan zrm, four roller scan head and Corons
J capabilities. Only those missions that culminated in the recovery
of some phobtography have been listed; therefore Missionsz 1003, 1005

and 1032 are deleted.

Rt
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