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FOREWORD

- This report details the performance of the payload system
during the operational phase of the Program .Fligh‘b Test

Vehicle 16k1.

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

and "J" System contracts.

This document is the final payload test and performance
evaluation report for Mission 1101, System CR-1 which was

launched on 15 September 1967.
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INTRODUCTION

Tﬁis report presents the final performance evaluation of CORONA
Mission 1101. The purpose of this report is to define the performance
characteristics of the CR-1 payload system and to evaluate the technical
-éhaiacteristics of the Mission, including énalysis of any inflight anomalies.
The payload system was assembled, tested, and certified for flight
at the Advanced Projects (A/P) facility of Lockheed Missiles and Space
Company (IMSC). A/P also provided services including preflight mission
parameter and configuration planning, flight program preparation, inflight
“operations support énd telemetry analysis, and mission reports to the
community. The initial evaluation of the recovered film was made by NPIC
personnel at the processing facility. The full Performance Lvaluation
Team (PET) meeting at NPIC included representatives of IMSC, ITEK Corporation,
Fairchild Camera Company , Eastman.Kodak Company, and cognizant government
organizations. Off-line evaluation, using engineering photography acquired
over the United States, was performed at facilities of individual contractors.
The quantitative data summarized in this report is obtained from
gseveral organizations. The Diffuse Density measurements and MTF/AIM reso-
lution data are produced by the Air Force Special Projects Production

Facility. Vehicle attitude readings and frame correlation times are provided

by NPIC. The Prpcessing Summary report is published by—

These quantitative data are used by A/P computer programs to provide

processed information allowing correlation of operaticnal photographic
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conditions with image quality. Analyses are made of image smear

components and limiting ground resolution, and also of illumination/

exposure/processing components in order to investigate exposure criteria.



SECTION 1

MISSION SUMMARY

A. MISSION OBJECTIVES

The CORONA/J3 payload .CR1 was designed and programmed to provide improved
search, cartographic, and reconnaissance photography of selected arezs of the
earth; f;om orbital altitudes. Two seven-day mission segments were planned,
each nominally to return over 5900 panoramic frames of photography covering
approximately 1130 square nautical miles apiece.

The payload section was the first of the new J3 configuration, consisting
of a space structure containing two "Constant-Rotating" (CR) ﬁanoramic camersas
and associated control/support equipment, a "Dual Improved Stellar~-Index Camera"
(DISIC), and recovery subsystems for each mission segment. Figure 1-1 presents
an inboard prdfile of the CR1 conf'iguration, and Table 1-1 provides a record
of component assignments gnd performance.

On-orbit suppbr‘t was provided by the Agena satellite vehicle. These functions
included real-time command and telemetry links, elecirical power, stored payload
program timer, atfitude stabilization and control, and a Drag Makeup rocket
system. In contrast to the normal J1 flight, the J3 systems are operated in a
nosefirst on-orbit configuration.

B. MISSION DESCRIPTION

The payloa@ was launched from Vandenberg Air Force Base at 1941Z on
15 September 1967, on a THORAD booster. All launch, ascent, and injectidn evenis
occurred as programmed. The orbit parameters achieved were well within the

three sigma predicted dispersions.
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Both panoramic cameras operated satisfactorily throughout the flight.
Average cycle periods for both cameras were within 1 percent of the pre-flight
calibrations.

The DISIC system operated normally throughout the flight.

The FMC and exposure control systems were sensitive to noise generated by
the command system during the "time;out" portions of their cycles. Cormand re-
strictions imposed during the flight precluded early time-out during the
ﬁajority of the flight. ,

The command system operated normally with correct responses to all Analog
and Uncle commands issued with the exception of a single tracking station
problem when 26 transmissions of a command were required for 12 verifications.

éhe clock system serial output was normal and good clock/system time
cprrelation was obtained.

The pressure make-up (PMU) system operated normally throughout the flight.
The total consumption was 9.98 APSI/min. with a supply of 900 PSIA remaining
at the énd of the flight.

The instrumentation system operated normally with the exception of the
horizon camera platen position monitor on the No. 2 unit which indicated an
intermittent unclamped_ponditiOn.

Ascent vibration data appeared normal and within qualification levels.

The thermal environment was approximately 20°F lower than nominal and 10°F
lower than predicted for the flight.

Pancramic film switchover from first to second recovery system was commanded
on Rev. 86. Cut and wrap, and transfer from the first to the second recovery
system occurred normally. DISIC Camera Switchover was commanded on Rev. 838.

Cut and splice, and switchover to the second recovery system was normal.

s S
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The tape recorder systems in both SRV's operated normally and all re-
corded data was retrieved.
Al sig IMU rockets were fired and maintained the orbital period within
'5 seconds of nominal.
Tracking and control support was effected by the Air Force Satellite Control
Facility, under central control of the Satellite Test Center at Sunnyvale,

Califérnia. Tracking and command stations are located at

Mission segment 1101-1 consisted of a six-day operation followed by air

recovery of the capsule. Mission segment 1101-2 was completed with an air

recoﬁery following a seven-day photographic operation.



A —————

Lot

oo N/ <ot

3SSYY ATddNS W4

LFY)
-

1008 NivA

v e
o —— l

163 LSNI
JINQD 21810

oz E/S USIVNDOud HOoIINS

9ty /S ¥0OTO

T0¢ N/$ BUIVL0Nd ZZ07TS

T00T - /9 md

IYITTL JLOET
1-40 *ON WIISXS

¢ N/s '
YHIRVD 2ISIa

N/

)
f
Liovumavio senssaug Novy

| I AN

INYD NV Y2
JUNLINYLS &.._uo.\

..__II\.!\I\.!\ ..//
Hlvd SV

SEEEMN TYINIS QXY TITH0¥ QYOTAVL

/umtumm,a dN-3NyL z_<.>_%

ASSY 43N0 ILVIOIANYILIND Nivn



For-SHERPY

‘S
TABLE 1-1
COMPONENT ASSIGNMENT

Mission No.
Agena Vehicle No. (SSOL1B)
THORAD Booster No. (SLV~2G)

Payload System No.

-Forward Looking Camera Serial No.

Aft Ioocking Camera Serial No.

DISIC Camera Serial No.

PANORAMIC CAMERAS

L;ns Serial No.

Slitt Width (Inches),
Position 1 '
Position 2
Position 3
Position 4
Failsafe

Optics Filter Type
Primary
Alternate

E.0. Focal ILength (Inches)

Resolution/film Type
Static (Lines/Millimeter)

Filter

High Contrast

Low Contrast

1101
1641
512
CR-1
303
302

Fwd. Looking
Unit 303

I1.172

Nom. Meas.

.150  .150
171 .157
218 .220
272 .268
.250 .26

W-23A (Gelatin)
W-25 (Gelatin)

24.001

W=21 (Gelatin)
Not Available

1k5

Aft Looking
Unit 302

I-167

Nom. Meas.

34 .135
.13% :132
175 170
.225  .208
200 .192

W-21 (Gelatin)
W-23A (Gelatin)

24.000

W-21 (Gelatin)
263

150



Dynamic (Lines/Millimeter)
ITEK Post-Vibration

Filter W-21 (Gelatin)
| High Contrast 209
Low Contrast 130
A/P Test
Filter W-21/W-23A
High Contrast 213 (W-21)
Iow Contrast 118 (w-23A)
Distortion/Pincushion (Millimeters)
Angle Off Axis, Degrees
3 .001
2 .000
1 .000
0 .000
359 .000
358 .002
357 -003
HORIZON OPTICS
Forward Looking Camera 303
Takeup
(starboard)
Lens Serial No. BE23764
Exposure Time (Sec.) 1/100
Aperture F/8.0
Filter Type W=25
Operational Focal Length MM 55

ror-ecerer SN
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W-21 (Gelatin)

195
122

W-21 (Gelatin)
207

118

002
.001
.000
.000
. 000
000

.001

Supply

!Pbrt!
E2378L

1/100
F/6.3
W-25

22



Radial Distortion (MM)
10 Degrees Off Axis
20 Degrees Off Axis
Tangentiai Distortion
Resolution (Lines/Millimeter)
.Angle Off Axis (Degrée)
Takeup (Radial)
(Tangential)
Supply (Radial)
{Tangential)

Aft Looking Camers

Lens Serial To.
Exposure Time (Sec.)
Aﬁerture
Filter Type
Operational Focal Length(MM)
Radial Distortion (MM) |
10 Degrees Off Axis
20 Degrees Off Axis
Tangential Distortion
Resolution (Lines/Millimeter)
Angle Off Axis (Degree)
Takeup (Radial)

(Téngential)

ORGSR clIIIIIIIIIIIIIIIII’
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209
187
209

166

e

208 206
207 181
200 206
185 181
302

Takeup

!Port!
E23806

1/100
F/6.3

W-25

.02
loh

017

2 10

202

155
143

138

2

.02
.05
.03
2 25 30
175 150 45
116 96 62
139 150 81
103 96 62
Supply
(Starboard)
E23788
1/100
F/6.3
W-25
55
.02
.0k
.018
20 2 3

187 186 18k 143 139 150 64

187 164 181 109 103

9% 62



Angle Off Axis (Degree)
Supply (Radial)

(Tangential)

DISIC CAMERA
| Stellar Cameras
LeFS Serial No.
-TReseaﬁ Serial No.
Aperture
Exposure Time (Sec.)
Nominal Focal Length (Inches)
. Filter
Térrain Camers
Lens Serisl No.
Reseau Serial No.
Filter Type

Aperture

Exposure Time (Sec.) Commandable

Nominal Focal Length (Inches)

°o 2 1 1
187 186 184 101
166 164 14k 88

£3

Port

F/2.8
1.5

3.0

None

102
102
W-12
f'/h. 5

3.0

Resolution (High Contrast Lines/Millimeter)

Angle Off-Axis (Deg.)
Radial
Tangential
Film Type’
Filter
FILM TYPES . )
Forward Lboking Camera,

Split Losad

0 A 3
7 19 Tf
T2 Th 5T

3400
W-12
No. 303
NO

—

1/250 or 1/500

|3

93
73

150 81
96 62

Starboard

1
1
¥/2.8
1.5
3.0

None



-

Filn Type 30k
Length (Ft.) . 16000
Splices ' 2

Length Between Splices (Ft.) 5555=4640-5805

Emulsion Data 292-2-8-7
- Payload Weight (Lbs.) 85.8-79.2
—Spool No. 1317
Box Serial No. 30
Aft Looking Camera , - No. 302
Split Load NO
"Film Type 340l
Length (Ft.) 16000
Splices 3

Length Between Splices (Ft.) 2970-5300-5910~1820

Emulsion Data ' 292-2-8-7

Payload Weight (Lbs.) 88.3-79.8

Spool No. : . 50B

Box Serial No. 30
DISIC Camera l. No. 3

Stellar Camera

Split Load NO
Film Type 3401
Length (Ft.) 2000
Splices 0
Length Betwéen'Spiices (Ft.) 0
Emulsion Data 231-9-7~7

v (ND
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Terrain Camera

Split Load - YES

Fiim Types 3400/80-230

Length (Ft.) 1800/200

Splices 1

;Length Between Splices (Ft.) 1800-200

Fmlsion Data 3400-156-9-8-7/50-230-6-1
Total Film Weight (Ibs.) 20.0/2.4

-12-



SECTION 2

PREFLIGHT SYSTEM TESTS

ENVIRONMENTAL TESTING

1. Test Objectives

As a standard procedure, the "J" payload systems are subjected to
tﬁérmél/altitude testing to simulate the orbital environment. The purpose
is to demonstrate proper electrical and mechanical function under
operational conditions, and to provide confidénce in system capability to
produce acceptable data throughout a mission. One of the test objectives
is to determine susceptibility of the system to corona discharge, which
fogs the film and would degrade operational photography.

2. Testing Summary

CR-1 was the first J-3 system to be tested in the thermal/altitude
chamber. Three tests were necessary because of corona fogging manifested
on bo£h Panoramic and DISIC record. These tests on 8-16 June, 14-17 July,
and 2-6 August 1967, were alternated with similar chamber tests of the J-3
gualification system, designated QR-2.

The major environmental problem encountered in these tests was corona
marking. Problems not directly related to enviromment included erratic
‘Panoramic time word recording and irregular 200-cycle time trace, extensivé
emulsion buildup clogging rail holes and fiducial apertures, and DISIC
system transﬁort mismetering. Resolution of these problems was satisfactorily

achieved either between, or subsequent to the tests.

-13-
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3. Panoramic Cameras

CORONA, during the first test, occurred principally on the #2 unit at'
the frame metering roller, which marked along one edge of the film at
pressures from 16 to 35 microns. Post-test inspection indicated s mechanical
restraint of the pressure roller on the frame metering unit, which caused
it_tq exert uneven pressure on the film. The assembly was modified and no
further marking problems were found due to this cause. Corona marking was
light on the #1 unit, occurring only during the pressure sweeps between 40
and 48 microns.

Major corona fogging during the second test occurred on the #1 unit during
operaticns with the Pressure Makeup System (PMU) enabled, at pressures from
25 to 30 microns. Minor marking was also noted between U4 and 48 microns.

'~ Because of these markings, and data from QR-2 system gualification tests, the
orifice of the PMU was modified to maintain a 50 micron steady-state level
for the third test.

The only ¢orona marking noted on the third test record was a light startup
type at the #l unit. From the torona aspect, the system was considered as
acceptable. Some fery minor corona occurred inflight along the edge of the
material from the #1 camera.

TIME recording was not acceptable on all three tests due to saveral prob-
lems with the Silicon Light Pulser (SLP) clamps, the SLP signal condi%ioner,
and the Dual Data Signal Conditioner (DDSC).

The time word éppearance was not satisfactory for both units during the
first test and for the #2 unit on the second test. The imagery was "soft"
in various- areas of the word, because of improper clamping of the film to
the SLP héad. These clamps were reworked, and the third test demonstrated the

#1 word imagery as good, and #2 as adequate although not as sharp as #1.

a0 szorze N
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The times indicated by the SLP were grossly irregular during the first
two tests. Comparison of time words recorded on the film and on the recover-
able tape recorder indicated unacceptable diserepancies, with the apparcntly
correct‘words on the tape recorder. Investigation revealed the SLP condi-
tioner to be excessively sensitive to noise; the circuitry was modified for
the third test.

Time recording on the third test presented a good appearance, but minor
irregularities were noted when the words were reduced in order to verify camera
cycle period. It became evident that the DDSC was not synchronizing the time
word with the 200 PPS time trace. This also accounted for the small, nonincre-
mental varlations in the tape-recorded time words from all three tests; these
vériations had been previously blamed on the fape recording system.

Time words were missing on the last two frames of every operation thruout
the tests. This was a characteristic of early CR systems, where the time
recording was disabled by the turnoff command.

The 200 PPS time trace of the #1 unit appeared consistently good, while
that of the #2 unit was intermittently erratic during the first and third
tests. Its display ranged from no trace, to the normal 200 cycles, to 800
PE3, to a solid linef This problem was also traced to the DDSC, which was
reworked extensively by the camera contractor and returned for further, more

successful tests.

AUXILIARY DATA recording was generally adequate thruout the tests, ex-
cepting rail holes and horizon camera fiducials which tended to f£ill with
emulsion particles.

The slur pulge was mislocated or missing on several frames in each test.
This was inays coiﬁbidént with missing fiducials, But seldom with an
anomalous time word.

sz SR
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The start-of-pass mark was sensitive to power supply voltage during the
first test, not appearing below 2h volts. Performance was adequate during
the last two tests, and no further problems were experienced.

The serial number appeared adequate thruout the tests. There was & char-
acteristic dimming on alternate frames, with horizon data. The serial number
vas occasionally multiple-printed during transport, especially at instrument
s“té.rt‘up .

| The horizon camera fiducials were marginally acceptable thruout the tests.
However, they showed a tendency to fill with emulsion particles during each
test, but imagery was always visible.

The lens scan lines weré generally adequate thruout the tests. A double
image was noted on the #2 unit during tﬁe first test. The assembly was adjusted,
and subsequent tests demonstrated satisfactory performance.

An excessive number of rail hole images were unacceptable on all three
tests, as the holes in all four rails tended to become Plugged with emulsion
particles. Infensive cleaning subseqﬁent to the third test produced more
acceptable images, but the problem continued thruout the test seguence.

PHYSICAL MARKING of the test film was not considered severe. Horizon

camera clamp marks were evident on both units, the heavier marks being from the
#1 unit. Rail scratching ranged from light to heavy, with several changes in
magnitude evident on some single frames, especially at startup. Numerous
scratches and abrasions weré noted in the format areas on all material from
the tests, afparently caused primarily by the scan head rollers. It was anti-
cipated that most of this marking would be reduced with instrument cleaning
after the third test, however some scratching in the format area was noted in

the flight material.

OPERATIONS during the tests proceeded, for the most part, according to

woe-srcrer SN
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procedures. Some operational problems did develcp, invélving camera controls,
exposure control, and the ;nstrumentation system.

A "runaway" of the #1 unit occurred during the first test; the unit failed
to shut down at the commaﬁd to end an operation. A power-dowm sequence was
required to stop the instrument. After the test chamber returned to ambient
pressure, a confidence operation indicated normal function. The chamber was
rEJevécuated, and the unit functioned normally for the remainder of the test.
Inépection later revealed a misaligned scan switch, which was corrected.

Also during the first test, the slit position programmer in the exposure
control was noted to step spontaneously. Data from the second test confirmed
adequate function after circuit modification, but revealed an intermittent
tiﬁer malfunction. This was corrected prior to the third test; no further ex-
posure contreol anomalies were indicated.

Cycle rates of both units were consistently one to two percent slow relative
to the calibrated values, thruout the tests. This was attributed to a noisy
trim ﬁotentiometer, which was discovered after the third test. Subsequent
calibration data indicated proper operation.

Some difficulty was experienced in analysis of the test data because of in-
strumentation system noise and various sensor malfunctions; Most problems were
eventually adequately resolved.

4. DISIC Cameras

CORONA was evident on material from all three tests, exceeding the maximum
specified allbwable incidence and magnitude.(l) Improvement was noted, however,
on the third test, both in general appearance of the record and in its projected

utility.

(1) not more than 104 of the formats marked; none to a net density greater than 0.4.

S—
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Stellar Corona marking, during the third test, was first noted at ambient

pressure during a confidence run prior to chamber pumpdown where the metering
roller caused static marking. During the test proper;, metering roller corona
affected 15 percent of the legal formats, marking only the starboard side, to
8 maximum net density of 0.4b1. This marking occurred at internal pressures
from 20 to 69 microns; it had not been observed on materisl from the two pre-
vious;tests.

Corona from other sources affected 9 percent of the formats to a maximum
net density of 0.68. These corona forms, which were similar to the first two
tests, were noted only at pressures less than 45 microns.

Skew bead marking between the active format and film edges affected 99 per-
cént of the frames. Light dendritic static, noted only at 45-47 microns, occa-~
sionally extended into the format area from the film edges. It should be
noted that frequency of corona marking tended to increase as the test pro-

gressed, suggesting a film environmental conditioning factor.

Terrain Corona marking, during the third test, affected 14 percent of the

formats to a maximum net density iess than 0.h4; one-third of this was considered
minor. This marking, also typical of previous testing, consisted of two bands
parallel to the film“edges extendipé thru the formats of operations also showing
a high incidence of stellar corona marking. Correlation with FPMU operation
appears good; this marking occurred only at pressures less than 36 microns.

Very light marking, along the edges outside the format, affected most frames;
these marks Eave been attributed to the skew beads. Dendritic static was noted
occasionally at 25 to 47 microns, often associated with the termination of a

corona display.

¥ECHANICAL problems affected all three tests. A metering cycle was missed

mc-
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at a change from slave to independent mode during the first test, resulting
in & short frame on both Stellar and Terrain. A few frames of two operations
.early in the second test were severely mismetered because of a short-duration
clutch command. A microswitch controlling the function was replaced, and no
subsequent problems were encountered.

A Stellar capping shutter malfunction was noted during the third test on
cne independent operation. This operation started properly, with the star-
béard unit commanded to be capped; this commznd remained on throughout the
operation. The last active port frame (before two shutdown frames) was noted
to have a corresponding normal-appearing starboard format. This was Tollowed
by two normal shutdown frames with both sides capped. The source of the appar-

ent uncapping signal was not determined.

TIME RECORDING appeared adequate during the first two tests, although

spurious "ghost" bits appeared frequently in the Stellar time word; these were
of much less density than the resl time bits, and easily detectable. Accuracy
of the time words was verified for the second test, because of the problem
with the pan time words. |

Similar harness connectors to the Terrain and Stellar SLP blocks were inad-
vertently reversed during assembly for the third test. This caused the Stellar
time words to recordnon the Terrain film, and vice versa. These connectors
were subsequently color-coded on this and other DISIC units, so as to help pre-
vent improper time word recording on future operations.

There were two missing time words on material from both the Stellar and
Terrain units during the second test. One each on the pretest confidence runs
did not correlate, and occurred independently. One each on the test material
did occur ;imultanebhsl&, indicating an intermittent clock interrogate problem.

This anomaly was not observed during subsequent testing, or in flight.

ror-cosnan D



FOP-SRCRM™

AUXILIARY DATA was generally good thruout the testing. Fogging lamps

were too bright during the first two tests, making evaluation of the format
areas difficult. The Stellar reseau illumination level was dissimilar for the
two units. The port side was measured at a typical net density of 0.32-0.38,
and the starboard side at 0.46-0.56. The specified range is 0.2 to 0.4%. A
contributing factor to the excessive density on the starboard side may be pre-
sensitization by the pressure pads, as described below.

PHYSICAL MARKING was slight on most material from the tests. Excessive

pressure marking and film scratches were noted throughout the Stellar material

from the sec&nd test. The source was determ;ned by New York to be improper

threadup; a guide roller had been missed, allowing the film to drag against the

cﬁute. Correct threading was verified prior to the third test, and scratching
was significantly reduced.

During the third test, most Stellar formats were affected by a density
variation which conformed to the texture of the platen pressure pads. This mot-
tliné involved between 40% and 100% of the format area, and appeared accentuated
on the starboard formats. Usually only the format area was involved; however,
the pattern extended beyond the format area on a few startup frames. The mot-
tling, which is caused by mechanical or electro-static sensitization of the
film, did not appear to be associated with internal pressure; it has progres-
sively less effect during the test. While the density variation was usually
less than 0.1, it could produce difficulty in timely automatic data reduction.
This was the'first'time this anomaly had been observed during A/P testing.

QFERATIONS were generally normal thruout-the testing, except for the short
clutch command. Minor problems were experienced in analysis of data from the

second and third tests because of some inoperative instrumentation sensors.

ror-ssers AN
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RESOLUTION

Resolution tests at A/P demonstrated a variety of CR1 optical performance

anomalies. Because of this, an intensive study was conducted to define the

causes of performance variability and to determine\the optical acceptability

of the panoramic cameras.

- 1. Resolution Criteria

The sole requirement at the time of testing was that each camera should

demonstrate a minimum dynamiec resclution of 110 lines per millimeter, uti-
lizing low contrast (0.30 A Density) targets under standard conditions. HNo
criterion was stated concerning location of the peak focus.

In flight, the peak focal position would be expected to vary from the
film plane in & manner partially predictable with tenperature changes. The
"zero" focus position, at that time, represented the best estimate of opti-
mum flight performance with normal temperatures (70° + 30°).

2. Test History

Acceptancé testing of panoramic camere resolution was performed at ITEK-
Boston on the 120-inch collimator. Both-cameras used Wratten 21 gelatin
filters and 0:1&0 inch slits. The resulting high and low-contrast data
were typical for a J-type system, demonstrating unguesticnably acceptable
performance. The low-contrast data showed a wide range of focal positions
where resolution exceeded the requirement.

There were fourAseries of resolution tests at A/P. The first was run
after the first environmentsl test in a similar configuration to the Boston
Acceptance Test, with Wratten 21 filters and 0.134 inch slits. The results
showed comparable resolution, but there was an apparent peak focal position
displacement of apéroximately one mil, for both cameras.

roroeerer
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The second A/P test was conducted after the second environmental test.
At this time, the eight drum rollers in front of each scan head had been
raised, although the scan heads were not shimmed. Both cameras used 0.134
inch slits and gelatin filters; a Wraften 21 was on #302 and a Wratten 23A
on #303. Again resolution values were comparable to previous tests, but
both‘cameras showed an additional peak position shift of approximately one
mil. The resulting peaks were at plus one-half mil for #302 and at plus
two mils for #303 ("plus" designates behind the emulsion).

The third A/P resolution test was run after the last environmental.test.
A two mil shim bad been added to #303 scan head to compensate the appafent
focal shift. Glass equivalents to Wratten gelatin filters were instalied
for the first time: A type 21 in #302 and a type 23A in #303. In general,
the resulting data showed #302 as marginally acceptable and #303 as definitely
unacceptable.

By theAtime of the fourth A/P test se:ies, the flight plan had been
defined, specifying types 21 and 23A filters in #302, and types 23A and 25
in #303. Therefore, both glass and gelatin filter types were tested in the
appropriate cameras. Preliminary data indicated unacceptable performance in
sgme cases, as well as extensive variation between data readers.

3. Data Analysis

The results of the fourth A/P test were reanalyzed with rigorous appli- )
cation of MIL-STD-150, and with controls to minimize variability among the
readers. Some factors tending to degrade the test results included lack of
target image sharpness, target underexposure, and defective target strips;
these were compeénsated, insofar as possible, and are not significant factors
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in the overall results. Smear, target drive irregularities, image motion
matching, and camera vibration were not noted as degrading elements. One
factor which partially accounted for réader variability was the presence
of spurious target resglution. There were numerous instances where a large

target would be unresolved, but several smaller targets in the group were

I resolvable; this did not appear to be caused by defective targets.

Results of the evaluation indicated adeguate system performance with
geiatin filters. The glass filters produced uniformly unacceptable results,
and were returned to the contractor for re-evaluation. Camera #302 produced
the better resolution values using the Wratten 21, with a 118 1ines/milii-
meter peak near the estimated optimum location. Camera #303 met the_minimum
requirement, but was predicted to produce poorer inflight resultsl -

4. Conclusions

As 8 result of the study, it was concluded that the panoramic camera

resolution was acceptable for flight only witih gelatin filters. All tests

in that configuration were substantially satisfactory according to established

criteria.
5. Sequel

Subsequent'to the CR-1 flight, additional information available to the
ITEK company for certain lens systems, including CR-1, indicated that focal
shift in vacuum, and the back focus, was less than previously computed. As
a result, the scan heads of remaining systems were shimmed, and resolution
was retested to verify the peak focus location. A

Inflight optical performance is discussed in detail in Section U
(Photographic Performance). In general, performance of #303 was very good,
despite preflight predietions. Performance of #302 was poor because it was

out of focus.
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As a result of the CR-1 resolution problems, the J3 collimators have been
adjusted to reflect the changes in focal sﬁift. Performance criteria have beep-
revised to include the location of peak focus.

C. LIGHT LEAK TESTING

The CR~1 system was given a preliminary light leak test on o May 1967.
Evaluation indicated one major and two more minor leaks at the horizon camera
boots. The #1 unit input side had a small leak. The #2 unit input side had a
severé leak, which marked the film in several places. There was also a small
leak on the output side. The horizon camera boots were repaired, and no further
leaking at that location was noted during test.

The second live~film light leak test indicated =z small ieag only affecting
film from the #1 unit. This leak was probably located in the main door seal area,
near the #2 unit. Correction was verified by photomultiplier tests. Although the
photomultipliers showed substantial instrument leaks, the payload was generally
unaffected.

Lighf search testing was conducted as part of the final loading procedure.
Special photomultiplier sensors wefe installed in the top of the conic structure
and at the aft of the barrel, as well as in both port and starboard access doors.
All aspects of the search were considered normal and acceptable.

D. SPECIAL TESTS -

Extensive special testing was necessary with CR-1, in order to clarify certain
component problems. These problems included time word recording and 200-cycle time
trace irregularities on the panoramic record.

l1.. SLP Tests

Thruout component testing, problems had been encountered with the quality

of the time words as recorded by the pancramic cameras. Poor payload contact

|
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was responsible for movement during exposure, variable density, size, and
sharpness. The clamps also caused physical damage to the mylar coveringrof
both SLP heads. Spurious bits were probably caused by current leakage within
the SLP.

The clamps were redesigned and replaced by ITEK, during early system testing.
The new design yielded improved images, with good apparent payload contact,
but additional damage to the SLP heads was apparent.

- During the first and second environmental tests, some variation in dot
density was observed, again related to payload contact problems. Continuing
physical damage to the heads necessitated replacement, and a subseguent lamp
verification test. This material had dots of gcod size and density, but varia-
tions in sharpness demonstrated obviously poor contact.

Samples from the lamp verification test were sent to the Fairchild Company
for evaluation using the new Multiformat Data Block Reader. Several problems
were found; the original negatives were readable, but the duplicate positives
were ﬁnreadable because of dot size variafion in the duplicated material, and
because of tracking difficulties in the reader. Missing time words (typically,
for the first and last frames of each operaticn) caused the reader to stop,
forcing a complete restart sequence.

The clamps were readjusted for the third environmental test, and time word
appearance was improved. Film samples from this and a subsequent special test,
. taken at various exposures on each instrument, were sent to the—
for flight-tjpe processing at the three standard levels. The negatives were
- returned to A/P for evaluation of conformance to specification, while duplicate
positives were sent for further testing on the Data Block Reader. ‘

A special test,‘boiﬁcident with the second light leak test, verified the
exposure settings and established that clamping was adequate.

-
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2. Time Tests

Many of the problems associated with time word accuracy have been reviewed
in the environmental tést section of this report. Numerous additional special
tests were necessary, both to isolate the problems in the SLP conditioner and
DDSC, and to verify the hardware modifications. Cloek accuracy was consis-
tently good thruout all testing.
PREFLIGHT FREPARATION

1. Flight Readiness

The Flighﬁ Readiness Test was the first performed on a J=-3 systeﬁ, and
consisted of several separate operations.

Verification of flight settings to the SILP Signal Conditioner was performed
on 25 August. Test payload was processed to both "full" and "intermediate"
levels. Microdensitometer records of samples from both main cameras at both
processing levels showed that all SLP images met the requirements of MIT,-STD
T82C. Except for the microdensitometer samples, the entire test film was
forwarded to the processing facility to provide duplicates for ad justment of
the automatic data reader. This material provides approximately ten cycles
at each proceséing level for each instrument.

The main camera ;eadihess test was run on 29 August. The test film showed
acceptable data recording. The following anomalies were considered within
acceptable levels: Both cameras produced a narrow low-density band of fog
near the time word edge of the main formats due to stray light from the rail
hole lamps; énd instrument 303 showed oné instance of a spurious slur pulse
and one instance of a spurious serial image, both occurring on startup. Both
of the instrument 303 anomalles were traced to the Dual Data Signel Conditioner.
DhsC synchronlzation of time words with 200 cycle marks was verified and found

correct throughout the test.

—
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An exposure slit measurement test was also conducted on 29 August. The
test method, consisting of measuring slit silhouettes imaged on film by
extremely short stoboscope flashes, had not been fully validated for accuracy.
However; the test did show that the correct control cams were installed and
all widths were within ten percent of the specified nominal values.

The DISIC readiness test was run on 30 August. Both Stellar and Terrain
films' showed acceptable data recording with two exceptions. One exception was
mﬁltiple columns of SLP time words affecting both stellar and terrain records
at starts of operates. This anomaly is caused by bench test conditions and
is never observed in system tests. The second exception was excessive fogging
density on the starboard Stellar unit durihg independent mode operation. After
adJusting the lamp controls, a second Stellar readiness run showed acceptable
density valugs.

2. Loading Sequence and Acceptance

Loading of DISIC flight film was accomplished without incident on 1 September.
Sensitometric samples of both the type 3400 Terrain film and the type 3401
Stellar film showed normal characteristics. The Terrain flight load contained
200. feet of S0~230 film at the supply core and no sensitometric sample or data
was available for this material.

Loading of the m;in camera supply cassette was accomplished on 5 September.
Although new J-3 fixtures were used, the loading procedure was essentially the
same as for J-1 systems and was completed in a routine manner. Sensitometric
samples of type 340k film for both main cameras showed normal characteristics.

‘The final loading procedure was completed on 7 September. During these
operations emulsion scratches on film from both main cameras was noted. 'The

extent ofhécratches ‘on instrument 303 film was very slight and well within

oreecrie (D
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normal levels. Scratches on instrument 302 Tilm were larger and more exten-
sive. While appearing continuously for several cycles, they did not affect
all frames. The source.of scratching could not be determined under the con-
ditions of this test. While the scratches may have been sufficient in some
cases to produce slight plus and/or minus density marks in processed film,
it was decided that no further attempts to correct the condition were warranted.
Aii o%her aspects of final loading including light leak search were normal
and acceptable.
Customer review and acceptance of the system was completed on 8 September.

3. Final Operations

The system was transported by van to Vandenberg AFB, where a premate
receiving inspection operation and functional checkout indicated no problems.
The system was then taken to the west pad of Satellite Launch Complex 1.

After mating the system to the Agena, a successful confidence operation
was run, and repeated on launch day as a routine sequence in the countd;wn

procedure.

—
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SECTION 3

FLIGHT OPERATIONS

A. SUMMARY

Mission 1101 utilized AGENA satellite vehicle No. 1641, boosted by THORAD
launch vehicle No. 512. The AGENA, the first of a series, was programmed for
nosefirst on-orbit configuration, and had the following additional features:

Low altitude capability (85 N.M. perigee)

6 drag makeup rockets

Fourth telemetry link for payload data

"UNCLE" command system (additional UHF link)

Pyro battery diode bypass (by real-time command)

Additional control gas sphere (3 total)

Augmented battery configuration (5 type 1H, 2 type VI, and
' 2 type 1H for pyros)

The payload was the first J3 camera system flown, consisting of ITEK stereo
panoramic cameras and Fairchild terrain/indexing and dual stellar cameras. Major
payload components were ?dentified in Table 1-1. Special payload features
included:

Constant-Rotating (CR) panoramic cameras

CR Exposure Control with commandable slits (4) and filters (2)
CR FMC pfogrammer with eccentricity and oblateness control
DiSIC system for stellar and index data

Cut and splice device to transfer DISIC film between SRV's

Tape recorder in each SRV to monitor functions during camera operations

wersacr: S
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Ascent instrumentation for vibration and temperature
Bixteen real-time commands (RTC) for system control (8 analog and 8 UHF)
Seven dgys operation wés planned for each mission segment. The first mission
actually operated for six days, and the second for seven. Both recoveries termi-
nated in air catches, with all of the film supply successfully transferred.
B. ASCENT
Lifto}f occurred on 15 September 1967 at 12h1 PIT (system time 76875). All
ascent events were normal with In-Flight Reset (door ejection), A/P to Orbit Mode,
instrumentation switchover, and panoramié camera transfer to orbit mode occurring
on time and as programmed. There was no indication of panoramic camera rotation
during ascent; this was considered possible becsuse of rotation observed during
preflight vibration tests. The pyro current monitor showed a maximum of 18 amps
at the time of door ejection.
Ascent vibration was monitored by 8 sensors, reading out on telemetry link k.

Observed vibration levels were within the qualification levels:

ASCENT VIBRATION

Accelerometer Location Station G's (0-P)
Instrument Fwd Barrel Ring 86 2.6
Instrument Delta, Mounting Fitting 114 3.4
Instrument Delta, Plus Y Apex 114 2.5
Agena IRP 255 2.2

A maximum 1ohgitudinal ("pogo") frequency of 17.5 CPS occurred during the

last 10 seconds of THORAD main engine burn.
Ascent temperatures were monitored by 49 sensors, also reading out on telemetry

link 4. The observed teﬁperature ranges were within predicted limits:

roreee N
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ASCENT TEMPERATURES (deg. F.)

Ares, # Sensors Range °F .

CR units: camera #1; lens, rails, head, AO, motor 5 63-69
camera #2; lens, rails, head, AQ, motor 6 66-73

delta structure 2 . 63-79

supply cassette 1 T7~78

FMé programmer, MMU, Main elect. unit 3 69-73
DISIC _ 2 61;-6'9
A SRV; skin and battery 2 ' gk-109
takeup and retro ' 2 67-78

B SRV; takeup and retro 2 T1-101
Blast shield 2 66-83
: Structure*; barrel ' 10 68+320
conic 6 60~1437

fairing ‘ 6 60-486

* peaking 225-250 seconds after launch

Camera system operation during-station acquisition on rev. 1 indicated
normal functions. Recoﬁnaissance operation commenced on rev. 5.
C. ORBIT CONTROL

The orbit parameters achieved were very close to nominal. Planned and actual

Parameters are compared in the following table:
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REV. 2 ORBIT PARAMCTERS

Predicted Actual
Period 90.0L 90.04
Perigee (N.M.) 84.8 84.8
Apogee (N.M.) 215.1 213.8
Eccentricity 0.0182 0.0180
. Inclination 80.00 80.08
Argument of Perigee 162 174.3

The DMU rockets were used to maintain the desired ground track throughout
the flight. Five of the six rockets were utilized during the photographic mission.
The last rocket was used for AGENA deboost after the second recovery. Operation

of the DMU rockets was normal, for all firings:

DMU ROCKET OPERATION

Rev. Rocket No. Velocity Change (FPS) Period Change (Sec)
66 1. +15.35 + 9.8
98 2 +16.8 +10.7

112 3. +17.6 +11.2

162 v 417.6 1.2

192 5 i +17.45 +11.1

230 6 (Deboost) -20.5 -13.0

Figure 3-1 shows the period variations and ground track deviations for the
mission.
D. PANORAMIC CAMERA PERFORMANCE

Both panoramic cameras operated normally throughout the flight. Camera systenm
dynamic operation, 99/101 percent cluﬁch operation, start-up, shut-down, and trans-
port functions were normal for all passes with telemetry data available. Response

ree-cecrer- [
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to the exposure control system commands appeared normal, however Pan No. 1

response to slit width commands was not as rapid as Pan No. 2. Response to filter
change commands was comparable. Cycle period data for the eleven engineering
operations ﬁithin range of- tracking station indicated both units
cycling within 0.9 percent of preflight calibration, and within 0.5 percent of
each other.

1.  Film Consumption

The £ilm supply was exhausted by both cameras during operation on rev. 200.

Frames
Unit #1 Unit #2
Preflight samples 19 19
" Prelaunch operations 165 164
First mission 2848 2836
Second mission 3034 3042
Total _ 6066 6061

2. FMC Programmer Operation

The FMC Programmer settings were generally good throughout the mission.
Early in the flight, unexpected difficulty was experienced; the programmer
started from 200 to ?OO seconds earlier to the time anticipated according to
the command settings. Correlation of apparent start times, telemetered power
data, and flight command history revealéd early starts to occur only on those
revs. when real-time commands were transmitted during the interval the Delay
Timer was opérating, between the timer start brush command from the Orbit Timer
and the actual programmer start. Real-time commanding was immediately re-
stricted during that interval. Subsequent checks on non-photographic revs.

demonstrated that the programmer was started by severe EMI noise on the
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unregulated 28 volt D.C. buss, which occurred at the time of commang
transmission. Tests at A/P with identical hardware duplicated the problem,
showing noise spikes up to 180 volts causing premature shutdown of the Delay
Timer. Cirecuit modifications to prevent recurrence of this problem have been
incorporated for all subsequent CR systems.

Operations during revs. 1, 5, 6, 8, 9, and 22 were affected by the FMC

begrémmer start anomaly. Resulting FMC errors ranged as high as 29 percent.

3. FMC Match to Orbit

The FMC rate match to the orbit was generally adequate thruout the flight.
During the first mission, over 73 percent of the frames from both cameras were
'taken with FMC. rate errors of one percent or less. If the frames affected by
tﬁe FMC Programmer delay start anomaly are disregarded, that value would rise
~ to over 85 percent.

For the second mission, somewhat fewer frames were taken at FMC errors of
One percent or less; over L2 percent of the forward- looking photography and
65 percent of the aft were within that limit. The lower trend is largely the
result of operations near the equator or below. FMC match is normally cptimized
for coverage of the primary northern areas, and for perigee. As perigee rotated
northwards, northernﬂarea coverage was not compromised by attempting to optimize
southern area FMC match.

The difference between the two cameras during the second mission, as noted
above, resulted from s slight reduetion in the peak data values and a slight
spreading of the values about the peak. However the 1.65 sigma level for the
forward camera (2.12 percent) indicates a comparable data dispersion to the
level for the aft (2.15 percent). The cause of the irregularities in the opera-

ting rates of the forward-looklng camera are not yet known

POrTSECRET C‘IIIIIIIIIIIIII"
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Plots of the V/H match, arrayed by camera and mission segment, are pre-

sented in figures 3-2 to 3-5.

4.  Exposure Control

The exposure control programmer operated normelly until rev. 159. opn
rev. 159 a command was issued during the time~out of the delay timer. 'This
resulted in the delay timing out k3 seconds early. The sanme thing occurred
again on rev. 175 resulting in a 23 second early time-out of the delay. These
were the only two passes where the command was issued during the time~out or
where an apparent anomaly occurred during the flight.
E.  DISIC CAMERA PERFORMANCE
The DISIC system operated normally throughout the flight. All transport and
internal camera control monitors indicated normal bperation. Response to the ex-
posure control and mode select commands were normal. Cut and splice and transfer

to the second mission configuration was successfully commanded on rev. 88.

1. Film Consumption
The Terrain film sSupply was exhausted during the Stateside engineering
operation (northbound) on rev. 200. Approximately 150 feet of film remained

on the Stellar suppiy at the end of the second mission.

Stellar Frames Terrain
Prelaunch operationsg 153
First mission 3572 3578 2098
Second mission 3800 | 3805 2446

Total 7372 7383 k697

sonsrcre - AR
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2. Exposure Control

The DISIC timers T2 and T5 were reversed pre~flight. Therefore, the
switch to 1/500 second exposure time occurred 320 seconds late and switch to
1/250 second exposure time occurred 320 seconds early. This was a setup error;
the programmer operated correctly as programmed. Setup procedures have been
changed so as to help prevent recurrence of this problem.
F. RECOVERY SYSTEM PERFORMANCE

Both capsules were successfully recovered by air catch; the first on rev. 97
and the second during rev. 208. A1l re-entry events occurred as brogrammed and
within tolerance; system operation appeared normal. No extensive damage due to
the re-entry environment was noted.

The predicted and actual impact points are as follows:

First Mission Second Mission
Predicted Impact 21°00'N/154° 121y 21°h1'N/147°53y

Actual Impact 20°56'N/154°07 W 21°48'N/147° 51y
G. SUBSYSTEM PERFORMANCE '

l. Instrumentstion and Command

The instrumentation system operated normally with the exception of:
1) The Pan No. 1 A.0. platen position monitor which indicateqd
an intermittent unclamped platen;
2) One missed shutter monitor on the DISIC terrain camera.
3) Uncertainty in the bressure gage calibrations.
The comménd system opefated normally throughout the flight with all commands
received being executed by the payload command system. There was one case of

numerous Analog 9 commands not being executed during a-a.cquisition indi-

cating probable grouhd station troubile.

——
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2. Clock

The clock system operated normally throughout the flight. Good correla-

tion between the clock and-tracking station system time was obtained.

3. Pressure Makeup

The pressure makeup system performance was normal. Average gas consumption
was 9.98 APSI per minute with a total operate time of 192.25 minutes in 126
operations. There was a pressure of 900 PSIA remaining at the end of the flight.

k. Thermal Control

Changes to the standard thermal configuration consisted of adding
aluminized tape to several areas to increase reflection gqualities. The tape
was applied to 50% of the white areas of the external skin. It was also
applied to the interior side of the horizon camera boéts, with a layer of foil
insulation, to decrease absorptive effects of the large black external sur-
faces of the boots.

Temperaturf_e data for the-tracking station acquisitions indicate
the system was approximately 20°F_10wer than the TO°F nominal and about 10°F
lower than the predicted temperatures for the launch time and beta angle for
the flight. Temperatures generally ranged within the specified 70° + 30°.

5. Capsule Tape Recorders

The tape recorder data was generally of good quality and accuracy.

The center-of-format data from Digital Dafa 2 indicated occasional pulses
* that were not at the center-of-format position. These pulses would occur

200 to 300 ms early with relation to the proper pulse position. This problem
was also present on CR-2 and has been investigated, and appeared related to

horizon camera platgp clamps causing a nolse pulse, triggering the DDSC.

FOT SECRH C!!IIIIIIIIIIIIIIIII'
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Digital Data 2 also had indications of long pulses at recorder shutdown.
Occasionai spurious pulses were present at recorder start-up. These pulses
presented no problems in processing the flight data unless they appeared with
the same pulse widths as either instrument No. 1 or No. 2 and occurred before
the first two center-of-format pulses for each instrument after turnon.
The.commutator/multiplexer data was good with no apparent malfunctions.
01d data still on the SRV recorders would appear for epproximately 50 milli-~
seconds during tape recorder shut-down coast. This problem will be eliminated
on future flights by removing old data prior to launch.
The first mission recorder recorded all operational data from 1lift off
to panoramic s&stem A to B Transfer (Kz-38) for a total of 98.5 minutes. The
sécond mission recorder recorded all operational data after panoramic film
_ transfer to the second capsule for a total of 93.5 minutes. The playback
monitor indicated this recorder did not return to start-of-tape for pre-launch.
Post-recovery data revealed the recorder was at start-of-tape indicating a
fauléy monitor.
H. POST-MISSION TESTING

Post-mission testing of the flight system included functional verification of
all Analog and UHF commapds including those not utilized during the active mission,
operation of the Panoramic and DISIC camera systems in stereo, mono, slave and
independent modes, and evaluation of the FMC and exposure control time-out problems
experienced during the flight.

No command s&stem ancmalies occurred with the exception of early time-out of the
FMC programmer as & result of issuing a UHF command during the FMC programmer delay

period on rev. 217. No cause of early time-out other than being sensitive to noise

was evident in the data.

So————
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Panoramic camera No. 1 operated a total of 3327 ¢ycles and panoramic camera
No. 2 operated a total of 3284 cycles after second recovery, prior to the end of
the orbital.programmer tape; Several monoscopic operations were run using both
operation and brush advance modes of programming. No anomalies were observed in
the data available. Agena gas valve data during the mono operates indicated
excessive roll correction was required to stabilize the vehicle. At start-up on a
mono éﬁer;tion the vehicle roll rate was 4500 degrees per hour reaching a maximum
roll angle of 8.5 degrees in 10 seconds. The rate then reversed sharply and re-
turned to zero rqll angle by 45 seconds after the on command. The off command
was given at 47 seconds. The roll rate due to shut-down was 3270 degrees per hour
with a maximum roll of 5.5 degfees in 10 seconds. The vehicle was stabilized
again U5 seconds after the off command.

The DISIC camera operated for only 10 cycle% during the post-mission testing
before failing. Failure occurred during the first cycle of an operate on rev. 224.
However, ﬁata indicated one additional cycle was completed between revs. 224 and
227. Failure was épparently due to Stellar film jam up in the system and resulted

in a continuous 3 ampere load on the vehicle buss.
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SECTION L

PHOTOGRAPHIC PERFORMANCE

A. PANORAMIC CAMERAS

The best panoramic¢ photography of this mission, obtained with the forward-
looki?g cgmera, was equal to or better than any previous Corona photography.
Photoiﬁterpretabilit& of the forward record generally ranged from fair to good
for the first half of the mission, and generally good thruout the remainder. The
aft-looking record is considered poor to fair thruout for photo interpretation,
because of a focus problem.

S;veral anomalies contributed in some degree to degradation of the panoramic
photography. Resolution was affected by focal position and scan head disturbances.
Photogrammetric utility was lessened by partial loss of rail hole images, inter-
mittent scan lines, and minor time word problems. General quality was affected
to a leséer degree'by seratches, light leaks, and corona.

1. Resolution

As noted above, the resolution performance of the forward-looking camera

was generally good, while the aft-look;ng imagery appeared soft; the art

camera was not correctly focused. An analysis by ITEK of lens fabrication

data showed a back focus shift of 0.001 inch less than anticipated. Additionally,

tests showed an additional vacuum shift of approximately 0.0005 inches. The
forward—looking camera was focused so that these changes were permitted with-

out a resolution loss, while the aft camera original focal position was such

that these shifts would significantly degrade the product.

As & result of thls focus problem, several tests were rlanned, relating

s < [
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to determination of optimum flight focus settings, and to the relationship
of resolution testing at ITEK and A/P.

The focus situation was well demonstrated by readings of Controlled Range
Network (CORN) targets photographed during the flight. The best targets ob-
served yielded approximately six foot ground resolution in the FMC direction
for the forward-looking-camera, and twelve feet fpr the aft. The best ground
resolution in the scan direction was ten feet for the forward, and sixteen
feet for the aft.

The above difference in target resolution values in the FMC and scan
directions is attributed to a phencmenon cobserved during testing at TTEK
When the film is lifted by the scan head during the active photcgraphic scan,
a 'differential film velocity is produced in the scan direction. This velocity
is proportional to lift. As 1lift is increased, the apparent film velocity at
the scan head is also increased. The loss of resolution, as observed, is a
function of both the 1ift and the slit width. Iaboratory tests with the
narrowest slits exhibit one-target variation in the scan and FMC directions.
The lower temperatures were considered as contributory to the 1lift problem; it
was estimated the 1ift increased 0.00L4 inch as a result, by ITEK.

Another scanniné problem developed in the form of a narrow lateral smeared
band near the start-;can format end from both. cameras. It was caused as the
t;ailing scan head roller impacted the film, causing relative film motion in

the slit area.

2. Performance Measurements
The photography acquired by both panoramic cameras during Missions 1101-~1
and 1101-2 received an MIP rating of 95. A summary is tabulated below of the

MIF/AIM resolution values measured by AFSPFF and reported in cycles/mm. The

rer-seerse-o [ N
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microdensitometer slit used was 1 micron by 80 microns.

Mission  Camera  Cycles/mm Avg. Standard Deviation

1101-1 Fwd -31-113 69 21
1101-2 Fwd 29-107 63 19
1101-1 Aft 29-102 50 19
1101-2 ATt 20-75 b5 15

The details of the measurement and computing techmniques, targets
measured and target locations are fully reported in the evaluation report
published by AFSFPF and are not included in this report. These values were
determined by using the "Interim MIF/AIM Program" technique.

3. Photogrammetric Data

- Rail heole images progressively became faint or unusable during the mission
as g result of the holes becoming filled with scraped emulsion particles. This
problem, common with 31 Panoramic Geometry systems, was not expected ta recur
egain with CR systems. Subsequent CR fails are filled with a transparent
substance, which significantly reduces the possibility of lost hole images.

Emilsion buildup on the rail edges was also responsible for breaks in the
scan trace imagery, starting midway thru the second mission. As the emulsion
deposit increased, it extended into the projected scan trace.

The reported problems with time word recording on the film were resolved
by use of the tape recorded data, which was processed by A/P and transmitted
to the users. No information loss was reported to be caused by the few
anomalous time words on the film.

4. General Quality

Scratches were noted intermittently in the aft-looking format area thrucut

the mission, becoming less significant as the flight progressed. Similar
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scratching® was observed on Readiness Test material, prior to flight; they were

not considered sufficiently degrading to delay the mission.

Minor light leak fog patterns were present on the first frame and next

to last frame of some operations. These patterns were very difficult to detect

on duplicated material, meking determination of the source impractical. Be-

cause of the minor nature of the patterns, no loss of intelligence was incurred.
;'Véry minor corona marking was noted thruout the aft-looking record. The
marks vere caused by the frame metering roller, and were located between the
film edge and rail scratch along the time word side. No degradation was caused
by this marking.
B. HORIZON CAMERAS

In‘general, the horizon cameras produced adequate imagery. Some degradation
was apparent as a result of vignetting and a solenoid problem.

All four horizon cameras produced vignetted imagery. From 25 to 40 percent of
the horizon line was obscuréd, but this did not appear to degrade utility of the
photograpﬁy. Testing at A/P has indicated the cause of this vignetting attributéble
to partial collapse of the rubber light shields ("boots") into the field of view,
and to movement of the Velcro door pyrotechnic device covers. On subsequent J3
flights, the pyro covers“have been removed, and the boots reinforced with a steel
ring.

The horizon imagery was not as sharp in appearance as normally expected. The
most probable cause was the shutter solenold reaching the end of travel while the
shutter was stili open, resulting in a jarring motion and minor image or film
movement. The timing of the shutter trip solencid was to be adjusted on future
systems.

C. DISIC - SfﬁLLAR

During the first mission segment, stars up to 6.5 magnitude were recorded by

—



the starboard-loocking Stellar camera. This was adequate for attitude determina-
tion. However, normal orbit precession gradually brought the vehicle into &
position 50 as to cause flare off the camecra baffle to progressively increase.
This decreaéed the quantity of stars detectable, so that attitude determination
was very difficult. The port camera star field was weak thruout the first mission,
and useless during the second. Some of the stellar formats are degraded by light
leaks and electrostatic marking.

1. Baffle Flare

The progressive deterioration of Stellar record utility during the mission
revealed a serious problem in Stellar baffle design. Correlation of all avail;
able data indicated inadequate baffling for some conditions of sun position
rélativa to the Stellar doors. Additional baffling was found to be necessary
within the boot areas, where baffles had not been previously specified. The
boot area was redesigned for subsequent missions.

2. Light Lesk

étellar film was fogged by a light leak at the seal between the Terrain
lens and camera cover during inoperative periods. Degradation ranged from
minor to severe for the 5 or 6 formats lying in that area. Testing at A/P
indicated that final camera installation procedures could be improved so that
a higher degree of light-tightness would be assured for subsequeht systems.

3. Electrostatic Marking

Several forms of corona marking were noted occasionally thruout the Stellar
record. This marking was very similar to that noted during the preflight .
altitude/environmental testing at A/P. However, the marking density appeared
somevhat lightert

The first few ffameé of many port Stellar operations were degraded by a
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waffle-patterned ﬁottling, gimilar to that observed during A/P testing. This

wags caused by the coarse-textured platen pressure pads.
D. DISIC - TERRATN

The imaée quality of the Terrain camera appeared fair. The material was suit-
able to meet minimum customer requirements for attitude determination, relative
orientation, and auxiliary cartography. The imagery lacked sharpness, appearing
somevhat soft. This situation was complicated by an exposure control problem, and
possiﬁly by the lower system temperatures encountered, so as to make isolation
impossible of the_effect of éingle variables.

The DISIC eprsure control command did not cause a switch to the 1/500 second
position at the desired time, as noted in section 3. The timer which controls the
Terrain exposure was improperly set prior to launch because of a misidentification
by personnel qf various time delay functions with the corresponding control hard-
ware assigmments. This resulted in a net reversal of timer functions, with most
northern phoﬁography being taken at 1/250 second exposure time.

Atteﬁp‘ts were ma;ie a.t—to partially compensate this over-
exposure by processing the film from the first mission to a lower gamma than
normal. This resulted in more tolerance to exposure variation. It alsc resulted
in a very flat (low contrast) appearance. Material from the second mission was
processed to a somewhat higher gamma, although not normal, and the contrast appeared

improved. The S0-230 film at the end of the second mission was processed normally.

-
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SECTION 5

PANCRAMIC CAMERA EXPOSURE

A. IAUNCH‘WINDOW

The J3 system is designed to be relatively free from the launch time con-
straints familiar to the Jl system. The double Stellar camera eliminates having
to avoidfflare caused by sunstruck baffles, as either side alone should produce
sufficient attitude data. The panoramic camera exposure control allows additional
exposure flexibility and lens dependence upon launch time to regulate available
i11lumination. The vehicle and payload thermal design allows beta angles from
plus to minus 65 degrees (8.6 hours, including orbital precession).

ﬁission 1101 launch window selection was based upon the criterion that the
system should encounter local noon at the equator, southbound. Because of orbit
plane precession, this yielded a window for a 15 day flight from 19382 {first rev.
at noon) to 22067 (last rev. at noon). Nominal launch time was 204527, when equa-
torial ﬂoon would occur in mid-mission. Absolute limit ("hard cutoff") for the
pans was 1820-22552, and for the Stellar was 1540-2400Z.

Actual launch was at 19412Z.
B. EXPOSURE SETTINGS

Primary filter selections were a Wratten 23A for the forward-lcoking camera,
" and a Wratten 21 for the aft. This was similar to the normal J1 configuration.
Alternate filters were Wratten types 25 and 23A, respectively. The slit selection
was based upon fhese filters, the launch window, and the anticipated orbit para-
meters. It was attempted to maintain exposure within the-processing
tolerances thruout @he mission, but close to the upper limits. The failsafe
settings weré.establisﬁed fo provide proper exposure southwards from the limiting
condition at 60 degrees North.

~57-



POP-INCRTN

C. INFLIGHT EXPOSURE

Frequency distributions of solar elevations and directions encountered
dﬁring photographic operations are shown in Figures 5-1 thru 5-2. The ranges
shown are fypical for this type of mission.

Inflight exposure was very close to that anticipatedﬂ The exposure control
programmer functioned properly, with the two minor exceptions noted in Section 3
(ite{n' D’+) Exposure times for each camera are compared with-processing
tolerances for representative passes in Figures 5-3 thru 5-5.

D. INFLIGHT THRU-EXPOSURE EXPERIMENT

An experiment was conducted during a Stateside engineering operation on
rev. 159. Using the primary filters, the slit selector was commanded to step
thru‘each position at.least once, in order to attempt correlation of image quality
effects with exposure variation.

Material was evaluated from the forward-looking camera only, because of the
soft aft imagery. FMC programmer matching error for this opefation was approxi-
mately éne percent. Total IMC error was less. Sun elevation ranged from 43 to
L8 degrees.

When judged by the 0.4-2.0 density tolerance criterion, all of the frames -
and targets within the frames - were saﬁisfactorily exposed regardless of slit
width. When judged by the 1.2 gradient density tolerance criterion, the frames
taken with the narrowest slit (0.150) were considered underexposed; No frames were

overexposed when judged by either criterion.



W

FREQUENCY (PERCENT)

A9

[ ]

F%QUEN CT (PERCENT)

~ny

-

FICURE §-1
SOLAR ELEVATTION FRECUENCY DISTRIBUTION
l I “M‘" I B B
| i , MISSION 11C3-1
: i :
. 1 :

!
!
i
t
i

SOLAR
NoP-PCTEY

|
|
i - .
0 10 0 Lo 50 60 70 80 90
SOLAR ELSVATIGY (DBAREES)
) T | | ;
i MISSIOH 1101-2
! U |
|
: i B
0 10 20 30 60 90



FIGURE G2

SOLAR DIRECTICN FREQUINCY DISTRIBUTIONH

MISSION 11.Cl-1

T T
L
]
'%*10[ fffff a | - -
& :
2 A
B | |
e T T T T T i
. | | | ‘

SOLAR DIRECTICY

«—— SUN TO PORY

|
|
|
|
|
|

T "0
i (DZORIES)

[

+60 +12C

Suii TO STEp ———>

- p—

w
'
!
i
i
|
|
1
|
1
]

3

FREQUENCY (PERCENT,),

MISSION 11012
| E | |
T T i :
4 ;‘ ; I :
| ; ‘
| |
e — - -
i ! i

A
+180

w60 0

+£0 +120

" SOLAR DIRECTICN (DEGREES)

we-sacc: [

_sh._

+130



FIGURE 5-3
TYPICAL EXPOSUAS CGIIDITICNS
~ REVS 1-80
‘ i P -
. —_ e = e et e - —— -
1/500 % | I Ten 150

RNV | [P T
¢

1/300

Foreward=lcoling Carera
V/23A filter, 3404 £iln

) t
| v

8oy 60N LON oGH 0 205 103 805
IATITUDE (DEGRESS)

Aft-looking Camera
v/21 filter, 3404 £ilm

|
! |

|

| ‘ , i ! 5 | :

o 601 hox 20 0 208 Los 603
' LATITUDE (DBEGREES)

— P —— e mmm e e em = e el i m o Ce - P e e el frm e eme e e .

Relative 1:u:nber_ of Franas




8~ -, } SR e e e S

FIGURE 54

TYPICAL EXPOSURS COIDITICIS
REVS 80-160

I A S -
T E 5 ﬁ ! i | ? t ;
S TR ool o T Pooosi -

2157

Foreward-looking Camara
W/23A filter, 3LOL film

80N 6o LN 200 o 205 S 653
LATITUDE (DEGREES)

bp— — .
1 0232 =
Aft=looking Camera
W/21 £ilter, 3LOL £ilm
. * | !
: : . i ! .
8on 60N Loy 20X 0 203 1,05 633

IATITUDE (DESREES)

i | e : {
6 ; : : Relzative Nurber of Frames |
T
b= r |
| | | !
2 e ks 3 |
% |

I Y,
8oN 60N how 20N

IATTTUDE (DIGREES
 FOR-SESREE. C

=g




e

FIGU.! !-)!

TYPICAL EXPOSURE CUIDITIOLS
REVS 160-208

| Forward-lecking Canera
V/23A filter, 3LOL film

oM &on LON 200 0 208 105 6iE
IATITUDE (DEGREES)

1/700____ .__‘ g — e EI.__ sem e i e B . , -— R “.“ .

— !
——
— .

Aft-lcoking Camara
Y/21 £ilter, 3LOL film

i L | |

|
|
|
|

|

1/109 ' , ' E -
N BoN TN 20N 0 205 LGS B6s
: LATITUDE (DEGREES)

] |
7Relat.i-.'e Number of Framss -

!

i i

|
! \
; 1

b e - ———




POR=HRAREP

SECTION 6

PROCESSING AND DENSITY ANALYSIS

The panoramic film from both mission segments was processed with Trenton
equipment. Sensitometric tests indicated similar characteristics for the control
stock, preflight samples, and mission materials.

p&ffﬁse density measurements made by AFSPFF were computer sorted at A/P to
rermit analysis of the density ranges encountered at the three processing levels.
A study of sorting techniques showed that no absclute method was available to
separate the density values as the accuracy of the processing history published
by-appears rather low and processing transition phases are not
accounted for. The sorting technique selected uses the base-plus-fog density
values where measurements up to 0.09 density are considered as having received
rrimery processing 0.10 to 0.17 as iptermediaté and above 0.17 as full. The per-
centage of original negative that was processed at each level, based on the com-
puter sort, is taﬁulated below with the processing percentages reported by

Percent of Frames Processed
Primary Intermediate Full (Transition)

First Mission Fwd Reported 3 3 8l 10
Computed o} 14 86 -—

Aft Reported 0 8 85 T

Computed 0 26 " -

Second Mission Fwd Reported 3 7 82 8
Computed o} 14 86 -

Aft Reported 3 5 - 82 10

Computed 0 14 86 -
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The tabulations of density frequency distributions for both missions are
included in the Appendix; Table A-1 thru A-4. The graphical presentation of
the density distribution afe computer plotted in the Appendix, pages A-1
thru A-36.

A summary of the pracessing and exposure analysis is shown in Table 6-~1.
The terrain D-Min criteria, (range) for proper exposure and processing is 0.40
to O;éo density units. The area measured for D-Min is selected subjectively
and is not nécessarily the absolute D~Min in the photography.

A density range chart, Figure 6-1, is included in this report. This type
of chart for Missions 1004 to 1041 is included in the A/P final report for
Mission 1041.

‘These charts are produced from the same density measurements previously
mentioned in this section. The computer produced the mean, median and range
figures for the various processing levels used. The chart includes the number
of frames (samples) in which the density measurements were made. These measure-

ments are made on approximately every tenth frame throughout the mission.
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SECTION 7

. VEHICLE ATTITUDE

The #ehicle attitude errors for Mission 1101 were derived primarily
from the reduction of the Stellar camera photography. This attitude date is
supplied-to A/P by NPIC.

-The attitude errors for each frame and the attitude control rates are
calculated at the A/P computer facility. The computer also plots the frequency
distribution of the rates and errors. Figures T7-1 through 7-12 show these
distributions for Mission.llOl-l and Figures T7-13 through 7-24 for Mission 1101-2.

The summary table below lists the maximum attitude errors and rates thet
were experienced during 90% of the Fwd camera photographic operations, excluding
the first three and the last frames of each operation and the total range of

the errors and rates.

Mission 1041-1 Mission 1041-2

2% Range 0% " Range
Pitch Error (°) . 0.23 -0.25 to +0.L4k4 0.37 -0.322 to +0.56
Roll Error (°) 0.28 -C.10 to +0.5k& 0.28 0.08 to +0.92
Yaw Error (°) 0.78 -0.25 to +2.25 1.01 0 to +1.40
Pitch Rate (°/hr.) 30.96 -95 to +100 40.57 -90 to +95
Roll Rate (°/hr.) 26.00 -0 to +80 29.07 -85 to +100
Yaw Rate (°/hr.) 33.62 -8 to +80 kh.ob -95 to +90

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

degraded by the attitude control system.

swievre D
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SECTION 8

" IMAGE SMEAR ANALYSIS

The frame correlation tape supplied to A/P by NPIC contains the
binery time word of each frame of photography. A computer program has
been assembled at A/P which calculates thq exposure time of each frame
and éompares the camera cycle rate with the ephemeris to calculate the
V/H mismatch. This da%a is combined with the vehicle attitude error
and rate values 6f each frame and the crab error caused by earth rotation
at the latitude of each frame. The prcgram outputs the total along-track
and éross-track IMC error and the limit of ground resolution that can be
acquired by a camera regardless of focal length and system capabilities.

The computer rejects the first three frames of all operations as well
as the creep frame, because the large FMC error induced by camera start-up is
not repfesentative of the overall system operations. The frequency dis-
tribution of the IMC errors and resolution limits are computer-plotted and
are shown in Figures 8-1 through 8-12.

The summary table 8-1 presents the maximum IMC ratio errors and

resolution limits that existed during 90% of the photographic operations

and the total range of values during all operations that were computed.



g2 031 S0'0 ot T
$g°e2 0% G0°0 7€' T
0Tt ©°% 2'0 ¢e'e
'S 03 2°'0 191
G ST+ 03 §¢°G- o€-2
9'46+ 03 9-G- 102
aduwsy %06

g~TOTT NOISSIN

T-g ATEVI,

g0 03 G0
¢'9T 0% $'Q
06T+ 03 Q' L=
06T+ 0% G*J-

(€ uotrzosg 298)
swatqoad Jswrq A[ap JouwerBord OWJ Suranp U3B8] SowwIJ SPNTOUT BIBT «

T-TOTT NOISSIW

TOTT NOISSIW

SLIWIT NOILNIOSdY NV OILVH H/A

13V
(s :ELF
13V
pug 1934
IV
LY %
VAWVO SIINN

)

[oaY
JTUTT UOFINTOsSY X
YOBIL, S80I

(@]
}TWY] uotanTOsaYy
HoBal, JuoTy |

Joxxg WI

dNIVA



I N,
Cry

C
[

Jo
pAg W
-
< -
) e

(.
FRAKME

_ ALONG TRACK RESGLUTION LIPITV*
I T I e e et e e e e e e e S Dt T

rigure =1

- T -

MISSION 1101A1

{7}

VeusSUS Fetguracy

i X}

FEET

Y

PERCENT

¥
1
'
'

1
L}
1
]

'
L]
L
L

!
t
]
]

B0 400 —4—=m—d—mm e m e fmm e e — e e — e f e e e mm . ¢

5200 —4—~——f4————t—mmmdmmmm et mmm b e e mm e f e e m e e e

t
1
L]
1

1
L}
L]
1

*
[}
]
]

L
[}
L]
]

1
[}
]
L

1
¢
]
1

48,00 =~ t————frmmmfm— e pmr e fem e p— e —fmmmfmmm e m e m—fm e — e — f o

*

44 (O —4=——mbmmm— b — b ——fm——— e m e —fm e — —f ek f e ——— |

t

T

t

t

t

t

t

[
'
1
!
T
L]
1
'
1

1
1
1
1
1
1
1
1

t
]
]
L]
]
L
1
L]

L 4
L
]
1
L}
t
|
1

‘
*
L
1
L]
]
L)
|

L]
T
1
]
L]
:
1
]

'a
'O
0
'0

T L]
1 L)
t T
t +

4O JC0C === ——fmmm e mm e — e —r—f————pm e — e e e b e dmm e — .
36,00 —4———=d—mmpmm b e e femm e —mmdm e m—fmmme fme e —f e mm b m e — b
. ]
1
[ ]
]

+
& t 1 t 1 t 1 L] 1 1 []
] L] ] L] 1 T * 1 I L] ]
] ] ] i 1 1 ] L] 1 1 t

32000 —4————4————#lmm— b m b e e b e m e e e

'O
'0
D
"

28,00 ~t——v—t——= =40 —#t————t-r b ———mf e rm et mr e e fmmmmf e m— e e m g e

e w o wm oW o ow

L ]
L
]
?

(]
t
L
1

- - oo

- e -

00
'0g
‘00

- o e - o o

24.00 —+—-—-+—-*-+00——+~-‘-t-—--+~---+-—--+---—+———-+———-+—---+--—-+----+7—-—
]
]

00
20.00 —+————+—*—-+Q0—-+~~——t—-—-+-—-—+-—-—+—-—-+——--+--—~+—---+——--+---—+—---

1
’
t
*

L}
J
]
1]

L]
1
1
t

]
]
t
L

]
L}
1
1

1
)
1
t

(0
00
GO
on

1
L]
'
)
]
L ]
L]
]
i
1
1
I
1
1
1

]
1
1
1
1
1
*
L]
t
1
L]
L]
[}
]
'

1
L)
]
¥
[}
L]
1
1
1
1
L
L}
]
1
1

'
]
1
!
L]
L]
L
]
]
1
t
1
'
[}
1]

t
¢
1
1
L]
]
L
L]
L
t
t
L]
]
L
]

L
q
L]
1
'
]
L)
L]
+
L]
]
1
]
t
L]

1
1
1
L]
]
1
t
]
]
1
L]
]
1
t
1

(o]

- e - - ™ - wm '.i,.' - 0
S2o000
CCoCQCoOCoO0Oo0IaC
CCCOoOUcoCoOUSIoaQo0O
OoCcooUuooooolooC
- e w - - - - - - v - v =

- o

Ba00 =t4mmmmde e (v m e e b e e b e e e —
44,00 —4~—=—4=~== 40000 +~———4————t—m e e mm et e e e o s s

1600 —t—r——pm—c 40— b—m b bbb e e e e e —
12,00 =4==—=4————+000-4————#————d-——— b mm e e e ——— &

H

A

R

1 L
[~

D R A e e i e S Y Spup-GUD R S PR PR
20400 '

.
[
"
-
L
O
H
<

(]
L)

gecoccccceceoocec

()
[
o
o
)
0
[
o
O
o
[ [
[
jar i)
o0
Q oL
O |
[w] [
el (¥
[an] [V 2]
o 4
3! g
O oF
[ D o
- L ]
o —
T
—l
C
-
[ g
(] ]
- o —
uhs
v
-3



¥

- I R T I I I L T T T e o= by = oo bk e - e wsow o
— I | | | | ! I | | ! | ] | I | [
1 1 ) i | | I | i I I 1 | I | | =
== 1 | | | I ! { ! ! ! | | | | |
= ! i 1 I f i ] ! ( i ! | ! 1 /
ud e e e e be e te ® e e be e e te e e n bte m e e e e bt Baw e Eme® fe e te e tw e o= be e aw be o may b b
o I 1 I | | [ i | H | | | | | t
al ) t 1 ! | I | ! ! 1 H 1 | 1 t ]
[SUR | f | i 1 | [ ] I | ! 1 | I | |
[~V I 1 ] i | | ! ! ! I I | i | i
e eww te w e m be o e te s ter e e b mmm e aw tw wwr e han s bt w m et mws femww b ow TS e tEw . w b
I | -t 1 I I i 1 | | | I i | | I |
I | ] I ! | | | ] [ | ] i 1 | 1
> I I 1 I | i { t ' 1 | i | | ] |
[ i | ] | i | | | | | t [ | i i
Y L. Yo wm te e e Yoo or teree Te v oee T vroem P menw T n e 8 e e toe wee te o oot rm st to rwe e omwer e - .
- e | | 1 I ! i b ] I ¥ ! | { | | I
L — [} i [} ] ' H | ! I 1 1 | i | | | «
o 1 | ! | 1 i | ' } | 1 1 } | Ne
—d W i i ] | i i | i 1 | | i | | | i
L x o w e = vt e e Fe o s e be e e bt ww e te s m e te Pe e he e n e mee hw e bt e ta e btewes e e teeomw b el
Rl | | ] | ] ] | i i 1 I | | { 1 I o
= 1 I | | ! | ] I 1 i | | i | i T e
< | ] } ] | i 1 ) t | I | | [ ! cl| <
[ S | i ' 1 I I 1 ) I | | i [ I o
[V P S, P L R I B U I T . T T A R S e T L T T R R R R R R R W |
[=¥ | ! | I | ! ] | i 1 ] I | 1 i (=
L. } I ! | | | | 1 | i ] I I | | | i
= 1 I | i | | I | | i | | I | | I
t 1 1 I | | | t 1 | H | | | l [ I ¢
- N R L R I T I R I R T I A R L I T I R SE
» | | f i 1 i | ] t | I 1 | | I [N
-— | b ] I I 1 1 | ] ] | | | 1 1 1
1 ! ! | ] | } I 1 i ] t 1 ! | o
- 1 b | | | i _ ' i ) ! } i | I O |
[ W W e T E W T T RS e e % L E e Y ee R R R TR R L TR L™ EW R E R T hrT e LT e e e ee peww LG
W | I | 1 | i | | ] i 1 t | ! | |
[+ | ' i 1 ] ! ! i ! | | { | 1 I w
1 ! i | ] i ! | i i | | | | | ol
1 | | ] | | 1 1 i I 1 1 | | | | Ly
FoC L R R I B R R A T N e i A I I P I I T B R I R R S T NI N & Y
Land ] | ] | | | | ! t | 1 | | ] | Lo Fan L6 B Y o}
- i i i I I | | | 1 ] I l | COODOOLGLH
x| I 1 I 1 i | i 1 1 h I Rl Al SR T S e T T T
- I | | I | | | ! | O0OCCOCOUOOOCICOCCOoCILCTOUECO |
- Ems e e e e - 0000CQCOOCO0OOCOCOOCOLCOOOLOLOCODCLCLLLOOVIDDLLEODCILOUCQCLOU +
| I | | 1 COCQOOCOoOOLCOCoOOoOOOOOCOCCOOCQUCOCTICIVCIOOCOCTOOOO ) O
- ! | I I | I | COCOCOOCUUOUIUQLUUSCLUIODoLOLOCoOUCW )
C o 1 i I i { i i % i CODOCOOD0SCUIUCIN00OuUDOOCO |1 O
- ) N i i _ | i 1 { COCECOOOCOGLO0OCDOODI0LGNAC | O
o G e m R e e e R E LR bR R R Le TR R Lk ks e ek e R e e R E e e E he e LT R S we e pwT e b
= i ! | 1 | | | | t | ' 1 i | I |1 Q
-~ | 1 | | 1 t | i 1 | | | I | I i ;
O | | | 1 | } | | | I | ] ! ) 1 | 4
Vi | I | | | | [ | | | | | I | |
L B R R TS R B e PR kYT R R LT R R e R RN el TR R RS T GRS E R LW S Ew T W R R ke nEmE e e r L T e e
e | | | 1 | ] 1 i 1 | i { | I I i
i | | 1 | | | i ( t | | | t I 1
LA 1 | | | | | | | | | ] ] i 1 } O
Qo 1 ] ! t | ! ; | | 1 { ] ! | 1 ©
L4 e E e W T W e ke ® s ke T RS LT e dE e e E e Ve R e r e hr R T L Eww - - e e e R e hE T R hE e Ee bW N e o s
— x| 1 ] ! ] I ! ' i i ' { | ! I | N
<t = 1 1 | I | | t | } ] | | 1 | | 1<
— I I i | [ Iy | I | . | I | i | i [
o @ 1 i i t | [ ¢ | I i [ ] l ] 1 <
—4 (%) E T m W W ol R R E TR TR kW R ke & & ke T e E W e R hE SR T W W hEm e fm wE s e T e e - e e e [
oul- 2 DR R AR R A A S A S A A S R AR R
x | | | I | ..
i Q| | | I ) | | | 1 | | | I 1 | | .2
o ! | ! ! i | [ I ] { } ! ! | I I oo
— e wm e ® e he ®wm b wEw e rwTEm fwwmm he e E e wrw ke e r e - hm e b er et en e e e e e e
s I [ I | | i | f i i ! I t | A I
v - %
— o ) o o () < o o o & c o S} o o, o —
2 < Q o (@) o o < o je [®) <O Q9 L] Q Q o X
L] » L L] L L] [ ] . » L] - L] [ ] [ ] . L
o 0 0 & o~ C @ 0 = o o < 0 ~ ~ <
o™ o o~ o~ o~ ~ v — — — — i



&
o

CCrTPCL N
UrITTEC

CUENCY --

FRAVE

PERCENT (X)
30400 ~4——mm bbb m e — e m e m e b m e e — §

Fig
C

MISSION 1101A1

(y)

PERCFNT

[

VERSLS FhE

IMC ERRUR

L

t

]

t

] L] 1 1

* L] ] ]

28,00 — 4t b me e mp e m e m e mm mmfm e m e e = }
[}

26400 =4ommm e e e e e e e e m e m— e e — e —
[}

1

o - e -
t
]
|
|
L N N
|
|
1
|
+"|'
|
]
I
|
e -
|
|
|
1
e - -
I
I
|
I
[ .
!
I
I
|
‘- - -
|
i
1
|
- e
|
|
|
I
*'..-‘
|
|
|
|
- - -
!
|
|
|
.- -
|
|
I
!
- - -
{
|
|
|
L I
I
|
1
|
.f-'..'
1
|
!
|
e e -
|
L]
o
L]
~r
3]

22e00 —4————d——— et m e e b e m e —mf e — = 4
T

)

t

] 1 L} 1
1 1 1 f
] L] ] *
] ] ¥ 1

1 ] 1] 1
t ] 1 1
] | ] t '
1 1 ] L

i e D e i E e S gy S 4
h .
]
1
L

0
g
0
g

L]
t
L]
L]

20,00 —#m———tmmmmbmemm e —

t * t 1 t L] 1 L] ]
L] 1 L] L ] 1 1 t ¢
L} ] ' ] 1 ] t 1 L]
L) 1 1 1 1 ] 1 1 ]

a0

4g '
0o ‘
(10 '

L
]
]
1

- -

t
[}
L]
1

18400 ~4-———4———epom—— b Nt b e e e e e m e — — ¢

16.0C —4————4=——dm—mm— pm— = JJmmm b mmmm e mmpm—m—f mmmm e —— f —— e e fm e m 4.

14,00 —4=—=——4~—m—pme—mdme e Q= m— b mmmm e e e e e e m e ¢

t

caag

t

1
¥
]

t
L]
t

CCO
0Go
oo

! 0ao '

t
t
1

0

G

0Qo :
12.CC —4————d4————t=——mp=e (O]t ——— e ——mf mmm— e e e e m —— ¢

t

oo
acaon

- o e -

10,00 —4————4————4————+——0{00 4= e e b} e —— 4

- . v -

B.00 ~4=——rtm—mc e e b == (000 === —— e mm e e e e —

t

t
]
1
]

640C ~4=~—mtmmmmbm e e e 4= [OUNQ O m b mm b m b m o b e e fm e 4

L
L
L}

000040
QCo00
cOuao
oG G0N0

- o owm e = o= o=

cocs0on

t
]

CoGG0oa

4¢C0 =dmmmmbmm e b m e e 4= Q0000 =t~ —— e pm e e e e e e —

cocaon
ooinco

'Qeoconn
0030060
*8ooGoan

. *6GOGN0N
24,00 =4—mm—tmm e e 4 0C0COD 0= === b mm e oo mmbm e b e pe e 4

- o

1
)
1

cee

Ly

'
tC

ce
ccec C

t 1 1 '
1. * ] 1
1 1 ] G [}

]

'coacanaoc

'C6C00C0n
000 _QU*COOGCGAL0D

t
|
[
i
- -+
|
I
| ¢
I €
-+
140
ey
ol
c
- .
[y | [
(S0 <
G
[N B o2
Ll ol
[Shy I TYad
L] =
[y} <
wou
)+ o
(S
W
]
[SM I |
o+
(Gl |
[ iy |
iy |
[N |
(S
(=
LW
LicC
ol
L4
O
Q|
oy
Q)
Q4+
Q)1 L
It
[ -
OO
D ol
O Ow
o o
oF W
09 v
O+
[ Y
Q9
.U_nUm
.U.”.ﬂ.
o= | .
o B b
= 1<t
(g -
0— [}
- ——
| —
I
| I Ty
1 L)
-
| Ow
-
Lol
o X
»
<
1



>~ P ow T ww rewmoeew Feoweor ow wow o o .Tl'llLullll..T'l"-?'l'-l.fl.l-ll...:‘I".T'.lll. d o = e ke - L O L Y
hd 1 1 | | b i ! ] | P | I 1 H | [

| | 1 | I | ! | i I ! | t I | |

— ] _ f _ I i I | ! ' i I ' [ !

S I | I | | | } } ! t ] ! | t !

| A T T I e e T e e S Yoo b rne b rr e et -

[ I I ] 1 1 ] | t i t i | | | | I
| i I I i | I { i ! t | | i | i
R~ B i I 1 | ] | | .— t ] | I | ] 1<

[S S t | t | | | | t | | | | | | o
Yo w oo tewwe ter oo Yo e te s oo e =wue L R I R T T T e o P o
| § ] } | | | | 1 ! | ! | | ! i 1o
- ) | 1 | | i i | I | | | f | i |
> | I I 1 ¥ I I | i i i I t | | 1
Qo ] I 1 ! I I I I I ! _ f | t |
.r’y s e womw +|l.l+|¢l-|+"||+lll|&-|||l+|'|-+!lll+-ll|+|l|-+l||lnf'lll...f.l'll. e omwr T omoe o= P -
-G | | } | I | i 1 1 t i i I | [
- - 1 ] I 1 1 | I | | t | ! H i | (W | -
ol ! 1 I 1 | ! | I I 1 ! i I | | olo
- = | I | 1 | | 1 I ] | i I I ] QU ) O
[ fusd o m e e e v m be s erw te e b e wm b m e teweww tTeme e tE e oe o Yo v oot e brmrwm e en b vw e beow (D el
e P 1 | 1 | 1 i 1 | I 1 | | I ) 1 Qe
b= i | | | ] | 1 I | f i ! | { I QU | mii—
L Ve 1 t | | | I i | | | | | t 1 Ut <«
i | | I 1 | | | | | i | 1 1 ] | W -
W ¥4 A A R A A R I I I T T T ¥ L U ) e v me b r o bmorw o beow o L (W]
[ R 4 ! 1 } . i | I t | | i | | i | I o
s I | ] i | f 1 I 1 | ] " i | [
> 1 i i | ! f | | i i | | | | i |
; | 1 | H 1 . | | t ! i t 1 I 1 | [
— I R I A I I R A . L. L 2O A I LR R R R o B S R = o e bt~
~ ! | 1 i 1 | ] 1 ! | | | | t (SN
~ | | ! ! H [ ] | l | ! 1 | ! (Sl
1 | | ! I 1 | | | | | i | ] | [y
L | | | i I i i 1 1 | | | | I | (=
L e S o W L S om oW e N +ll.‘+-|l|+llll LK B T T " S e e T EE e EL A - - w -fl-ll.—"'l._l.u..f
ul | i | 1 | | | | | | | ¢ 1 ! ) [y
W I I 1 I | I I | | | 1 I | ] I w2y
| ] ] ! I | 1 i ! 1 | | ] ) 1 (o ¥
I | | I I t I | | | 1 ] | | | ] o
i +I‘i'+l!‘l-1l.l.ll+llll+l!|' e TR e E R R LT e SR LR T o an e L r T L REE T e eew e e *ow (4
- Ll ! | | I ] I ] I | i | | ! t ool
& — | 1 1 1 ! J I ] t I ! i i t L
LT | | | i i ! ! | I | I ] i i i [N
b e I ] 1 | I | ' ] ! | ] ] i ! 0 |
1 = —t +ll!|+llll+lll!+lill..Tllll.fllll.?ll!t.f!..ll.fl!'l+lll|+l|ll+|'||+l!l|+llll+llcr.—.
B u q i I J I \ ] | t ] [ | T I [ L] & Lo [T RS
0 = 1 I I I I | I | ] 1 I OLLCOCUDLCOLOUWO |
fr, Ad & H j H i | 1 | | CCCoOLCOOCOOCOCODCoOLUCUOCOLODLODRWO L ©
— ] i | | COCoOQCOQU0o00CO0CoOS00CCUoCoOQQULCOLooDCOOOUOQCOOoDUO | O
b e W T Ee e +l"'+'l'l e ™ R B LA E R T R RS LB LR TR S Ew e +|Il|+lll.'+|'|l*"|'+ okl
2 | ! I | ) | ) I ] | ! | 1 | P
— | | | | | | i 1 f f I 1 | I t
= I | ! i ¢ I 1 [ ] ! ] | { ! T
v I ! | 1 § | 1 { | ) | | | ) | i
(S 1] +l||l+llll+l'll+lli|+||ll.TII'l-T-'.Il.TI_I'l..Tllll.fll!l+lll|+l|ll+l|l.A.ll.l!..T'lll.f
[ 1 | | | I | I 1 | | i | | ] |
| , | i | ! | | | I | | I I | |
> | ] | ] I | { | 1 | i ! | | 1o
S | ! 1 i I | ! t ' I } ] 1 t | ©
L ad e E o e e e R hEm R R R R RT LR R PR SR B R R W R R T E e hE B W e R R S W Em ke " oe - o v me pwmwow-w o
o~ o) | | i i i | I | t i t | I 1 | e
- = 1 i | i ] ] | 1 | 1 1 i I | ! )<
—t | 1 | | | t 1 | | | | t | | | |
ot S 1 ! | | t | | | | | | ] ! f | &
Land = TEm o E T e T E R W R R E® R R E P E bW Eww e S m e e T R E hw E W hE R ® R hw R R b wE ™ T e —
~ [ | 1 I B [ | ! I | ] | ! ! { I -
o e T L e A B e
= | | | 1 T
o | i | - | | | t | 1 | { | I 1 | <O
— T e e e e e bm e m e T e e e Em b e T e E e e wEe hw e e ET e we e e e -Tl.l'..?-l.l..?nU‘ll
v
cSJ - | | I [ | i | ) I i b | 1 t § _l.S
- © Q < © o w o © o o o < o« = =3 N
x o o o o o o o [ o [ o < < 2 L=} O
. - L] * - - [ [] - . - - L] [ ] [ ] -
o 0 o w ~ o 0 ~N o 1 o 0 o~ [+ o] ~F o
€O n N - < 5 !} L o~ N ™~ -t 4 }



Fig

e e mr b e e e T omw b wrme e rm o Feowwr e maw e omE e tw mrr bt T on e owmmr b tew e e s twmww e
— | | | I I 1, | 1 i . | i I i | | [
| 1 | ! i | ! | i H | ) i ' | !
L { ! i i ] ! ! t ] ! | I | I !
= i | ] j i | ' i ] 1 ' ] | t i
W e m oo towes btoemere Yoo ewe e = ow be bww e e Pl ewew b we e b v b wew bt e e e
2o | 1 [ | | I | | I § 1 | | ) t
S A ] | § ! ! ! | i | - 1 ! 1 ! I
L | | | | f | | t ! i 1 i | } |
a ] I | ! ! | t ] | | t ) i I I I
e rr temew brmem e e tm e tewer ot rrm te e te mmm te e et e te e bt e e ten .-
| | . 1 1 | | i t | H | I | i | i ] @
| | | ] 1 | i I { | | ! | | I |
> | ! i i | ! i i i i N ' | | 1 i
oo i i i ' i ] i | | i ] | | ] |
Py barew Tesmm te oeor tre e Poeoee teeoe voeemwe teeeeterenes te s se tawer tersrw deweedteaoeedereo+ ‘
o | I | ] i | | | | i | I | | | I
> 1 | t 1 i i 1 I ! | i | I 1 | | «
<ol | I | I I | 1 1 I i 1 ] | | b
w | | i | ! 1 I | i I I | I ] | | By
4 o ww=m Froeme e o mr te e ew hem e e bt e b e me b w e bt m e bt rmm trnrw e e rw b= e et oy
L I | i 1 t ] i ] i t 1 I ] 1 § | oo
I | I | ) i I | i I | | 1 | ! I
v | ] | ] | | | | i i i i | | i I -
=2 1 I ! | I 1 1 ] | i I | 1 | ' I«
V] dow oo toewwme bemmm b mme btwrEow hrr e bhwrrw b mem ke P we b wwmow tmww e e et T e et b L
@ | ] 1 | i | ] | I | I t ! | 1 i
— | I t 1 | | | 1 i | I | | 1 ¥ 1
> i i | | | | | i | I ¥ 1 ] t 1 I ¢
| I | | ! ] i f i ) | ] | | . I [ &
- O T T e S T I I I R N I S N R P L L I R R N IR I I S B R B A I S B L o
o t { 1 i t 1 I ) i ' 1 i | [ I 3
- 1 ( i i ] [ 1 t | 1 ] I ] | ' ol
i 1 | 1 ] | i | I 1 | | | | f i
~ | | | 1 I | | I | | | | | | Qf
[ L.llll‘llll..?'lll.fll!l.flil'.fll!l+l!|l+ll1l+l'l|.Tllll+lll!L.Illi+ll!|+l|-l+"ll+
wH t | | 1 | ] 1 ] | | | : I ] | |
w | ! | | | | I [ 1 | I I ] | 1 i
| | I | i ] I | | ! i | { | f |
| { | i | [ I 1 | | | | | b i i [
] TR B LT e e LR R T E e R T e E LmEr e e s e pew +i|i|+l|'l+l'll+’l-|+'|'l+‘|!c+
Lanl ! | | | | ! | | | 1 . ! I I 1 L0
- I | | i [ | | | | | | ! ! |Qcog |
= | | t t [ ! | | | _ i I 1 UOUOLWLOUWU |
Lo ' ! I I | | I ) I COOUCCOOCOUOOCLOUIoW |
Y +|u||+||-|+|-||+||uu+||-|+||--+ncra+||u|+ou|COOCUGUDUDC OLO0LUNUOCCLRLLOCRDLUO+
[S1-y I | | i ﬂ.uUUCCUUGUGDOGGDOP.:Uﬂ\cnFCCCCGCLODGH.CCDCLOO.UUUOLGUGCFUPUOC 1«
[« 1 I i 1 | COOUGLLOOOUUOIUULoLZIUD0OULCLLDUSCOLLECOORLDULUOLDLULUOOL LI
w0 ] ] | | | ] OCOOO0O0OUCCOOCI0UICoOUICOOUUCLIALCULCOWLOCO IS
- I t ] | ] 1 | OOUCDGOUCOCGOUGGUUCOCOOOGOOLUGUUOCUO | OF
— W L e w LR T e ow B e hE R R T e T LT R E e e rw - i - LI S B R - - - - gy, 4+ el
.2 ! I t I | [ I ! 1 | | ] { | | e
—. | I | i ! ] | I | ] I I | | | ¢
. S I | 1 I | | | | | q ] ] | ! oL
v | | I | } | | t | 1 | | | | I*
] .T!l!l+l'...l.?l|ll+llll+ll'l+lil|+!l|l.Tll!l..fllll.fl!.ll.fl"i.flill...'lll+|l!l+ll|l+
x | ! | | ! B i | 1 t ' | 1 { | 1«
: ] | | | | I } I t I | | | | ) | ¢
x| | | | 1 1 | | I | t i | ! i _n.,_
: (ST | | ) ! 1 I ! I | | I ! I | | <
=T e e R L e e b n e bR w b e hE TSR kR eE bw T E T e Ew e S s e - - e e s w e e hE T e o
o~ o | i | | | | | ) | | ! { 1 I 1 | e
<z Lol t { I | | | 1 1 | | I | f | | 1=
- | ! I ] | ] | | I | | ] i I | i -
< v i I | | 1 | .—. | I | | 1 [ 1 |
— [¥s] E w e m e r e ke meE bR T E e o rr e b TR e T W - ks ww +.|i|l.+".l+I.|I‘.T.I||+|ll|+ll.rl+ -
- 2 | I I | ol | ! 1 | I I I | | 't P
x | 1 | | I ] i | | i ] 1 | | ] [
=z [ | | t 1 i I | I t | I i ' | | PO
Q ! | | . ! } | | i t | ! ) | I | | o
— +|!l!+ll'l+'||'+|'ll+I|!l-—.llllafllllflll.l.fl'll+ll.l'.f'.ll|-fl.l.ll+l.lll.Tl"l.fl'll.for
v ] ! ! | | i ! ! ! ! | | ' ! - R
w > v
x (&) o (=] (o] o o [ (&) o o o o o Q o o =
L] L L - L] - * a L ] - L] [ ] L] . L] .
(=] @ 0 ~r 2] o o o ~F o~ <o «© e < ~ (o]
~ o~ o~ o~ o o~ — . sl [ — |



o
T
—
o
—4
y—
=
o]
—
W
v
)
=

VERSLS FREQUEACY ~--

0,00 —4————dmmm—fm b p e p i p e m e f e — e f b b e o —

IMC ERROR -——

(Y}

PERCELT

(X1

PCRCENT

Y

1 ] t L]

t

t ' 1

2B.00 —4————t——mmpummm e fmm—— e m e —fmm e m e mmmmf e m e e m e —
]

26,00 —d4=———dm——mfmm e m e f e mmmr e m e mm e — e f e e . —
]

24,00 —4—~———t————pom——m e —— e pm e mm e mp e Tl e r e p e e e e e — e

1
L

t
L]
s

&

22,00 —4————dmmmmpmm e m— e m pm e —dm e — e e e e — }
]

t

- - w e o wo-
i
|
I
|
- e hE oo ow
|
!
I
1
- te v -
1
|
I
|
- o = e =
|
I
|
I
- o e -
1
1
|
1
- - " e -
|
|
]
|
- e e m e o-
I
|
|
|
- Gwe >
|
|
!
1
- o - e e
1
1
|
|
- W e ™ =y
! -
i
| S
i
CoooQOoo
{
1
t
|
- pwe e
|
|
|
I
- e
|
|
I
I
N I A
|
|
|
|
- o oW aw
|
o
[eo)
-*
<
o

1 T e T T T P S e o

18,00 ~+-

a
0
U

t
t
L]
T

- e

16,00 —4=mm—dmm—mpmm e pme— JJmmmm b mmmmf m b m — e m o f— e m m — e

] , 1 t ] ] L] L) L] 1
] 1 ] ' ] i 1 ] 1
] L L] 1 t L] ] t t
1 L] t ] 1 t 1 1 1

t
[}
[}
L]

. oo
' CGo
' Qoo
: C30
14 .00 —4=———t=—m—m—mdm—r et }——=d————f—— b mmp b m e —— b ——— — ¢

t
L]
L]
L

t

t ] CGU ] L] ' 1 [ ] ] 1 1 ] 1
| ] 1 UGO ] L] L} 1 1 * ] L] ] 1
] [} ODU 1 L] t L) ] L] 1 1 ] ]
t L] t L 1 ] 1 L] 1 L] 1 1

oo , .
—tmm——pmm—mpm e e (b mmm b m—m—d m e e e mm e m e pm e —

12,00

'

] 1
t t
L] ]
L] 1

t
1
]
1

040

10,00 —+——~—+-———+--—-+--0000-——+----+~—-—+————+————+———-+——-—+~-——+————+————+

1
1

t
t

coooQoog
CcoOD020002
COLCo00OCT

t

t

L] 1 t L]
] 1 ¥ t
1 L] L4 ¥
] 1 1 t

t
!
1
)

t ] L
] t 1
L 1 L]
L] T ]

e ST it Sttt B S R R ket S
]
[ ]
1
]

UOO(UUUOF

)
[}
1
L]

- - -

P..UO

8400 =tmmmmtmemmtmmmm b= (]

] 1 ' L] ? L] ¥ t 1
L t L [ ] 1 ] ¢ 1 1
t L) L] L 1 L] L] L] '
] L 1 t 1 t t L ]

LONG0
CONGCooe
'OCaceoo

Jelolalelolele
L S 13 11 12 ] e g e e T e

'Q

t
)
]
L]

6400 —4——mmtome—p———m s~ GOGOC——+-—--+*--—+———-+——~—¥——-—+—--—1—-——+—~—-+~'~—+

)

L

'00000g0

2.00 =4=———t-mmmt-——m 40000
]

e - oo
I
[}
]
]
v -
|
|
I
1
e m-
1
| [
I [
|
o w = O
| O
| L L TN
| [ ]
| [
+ e e LD
1 2
1 [arkes}
| 3 J &
| [
e = o )
| o
I J
| (LN
1 3
e
| &
| J
| -
1 o
- LD
| J
I [
| Q
| Q
o - = )
1 oW
| QO
|
| o0
e - =
=
R==
oo [0 oo Y qu ] o Lo
go0acCoO
QLocCoy
coQu
LSOoCC
cocCo
oQCcw
00CQ
(anle
o
o0
o
o0
oc
c
2
o
- o e )

o'i' )

-~y
. o~

1

15.00

[ ol N e el

n.on

€.00

-

—5.00
T

LSl SR R BN B e

(X}

e PR A e e S e S e e e D St S e e



—
[~a]
—
o
—
—t
-z
Q
ot
V)
%)
—
x

ALONG TRACK RESCLUTICN LINIT -

PeRCERT (YY)

FREQUENCY

(X} VEERSUS

FEFT

Y
3000 —4————t-=——t—m—-

PP I QU DI SEPRPRPY ST MY B b At

prmmmpmmmml m e} mmm— fmm e m e e — e — =~

o o o o e e A e o e = —

28,00 ~4-——-

L}

+

$mmmmpmmmmpmm——fmmmmpmmmmp mmmmfpm mm e fmm == }

S S

26.00 —4-——-

fomm e pm———

YU SENIE BRI A et Sababetel Dttt

24,00 —4——==

t t ] t ] t H L] L] t L] L] L]
L] [] 1 1 1 ] L] t ] L] 1 | ] 1
[ ] L] ] 4 ] ] L] 1 L] L] ] ]
q 1 f L] 1 ] L L) T 1 ] [ ] t

22,00 -4===4=mmm

fmmmefmmm e rmm— e e b = — ¢

e St

]

+

] 1 L] . ¥

fommmfpm e me ——fm e pmm m— b — f—mm— e — e

T ik et Tt

20,00 —+-—--

fom e m e ——m— e} mm e mmf mmmmf— e ———— 4 ————

00 —4—mmmbm e m o —

18

1
1
1
1

|}
)
T
]

t
1
L]
L]

t
1
t
]

L]
+
L]
]

1
1
t
1

]
t
1
]

o = o
|
|
|
|
Fr -
i
|
|
|
- - = -
|
|
]
I
e e o=
1
i
|
|
e .-
]
1
|
)
- o -
I
!
|
|
- -
I
|
i
|
- .- -
I
t
{
|
- -
|
]
|
]
R
|
1
|
t
B
|
|
i
|
- - - =
|
]
|
1000
- .-
|
|
1
|
- =
1
i
]
|
- -
|
o
o
*
0
L}

+
' 1 ' 1
1 t ' 1
‘ ¢ 1 '
' ' ' 1

4=t m——m b mmfm e e e e ——m—pm—m—p —m — e m —mm b o e
IOO L) L L} 1 [ ] [ ] 1
IOO 1 ] ] 1 ] ] t
|00 + T L [ ] 1 ] L]
IOU L) t L} & [} L] [ ]

¢
L)
t
.

t
)
L]
1

14400 = #=———4———=

g
J
\

] t
t f
r 1
1 1

R N
[ ]
1
[}
1

e h et Stttk bbb

-4
t
]
L]
]

1000 |
o0

GO0
— pmmmmdem e e 4 QUOD A —— b e m

L] 100
[
]
1

12.00 ~4+——--4+—-~-+00

fmmrmb e e — e mm m e m——p—mm— b

10.00

i
!
|
|
- e b m»
[
|
!
|
- ow T o=
t
]
'
|
- wnoe e -
|
|
|
|
P N L L
I
]
|
i
- e = e ==
|
)
t
|
- e w W ow
|
|
|
I
- s Lww e
1
1
I
|
- - e s m»
!
I
|
I
‘-"+-'.'
|
1
I
|
- - -
: |
|
| mas
[ e L] &
- 45000
SOCLIDTOO
SoOOSOIC00
COUCLSI20
nununUnUmﬂnUﬁununu
I
I
i
1
- o i e . w
t
|
1

[} t *
] 1 t
[] t 1
] 1] ¥

fmmm—t—m b mm e b mm e p o —— —fm— e m fm— =
1 [} t | ' ]
100000GceLeY ' ' v ' ' '
t t 1 ] 1 1
] ] * ] ] 1

' onucoo0no!

*QLOCGOu0C !
e 4m == +000CCO00 00—~ = 4= =~ = 4 ===~

Tpgocogun

e 4= = 400NOQOC= ~ ¢ = = ===

pmmm—f——mm b e — e — =
1 t [ ] ] [} t [] t ] !
[ 1

Q0000 CCO020H

T00000CO0000G0
13000000e00000

*Q0O0Conenua0NGo

- ww e m am e e e T ww

8.00 -

6.C0 -

4.CO

2.,0C = 4=———+——==10GCOO0OOOCOOCLO+——~=

FUNEPIFUGRESIY RIS BT PR e e B

drm o wm b
y .
1
1
1
- - e w P
!
|
N e
1 C
-e s G+
|
[y |
(&
|
- e + [
(S ] o
| -
(ol -
b
"--&-OC
324
1+
[ <.
[
- e w b
|
|
S}
(SR
-w e U
i
o
Ly
[y
- w e il
o
i
Qo
ol
-n e Uy
|
o
el
=
- CCOCO+
OCOuUYY W
(S 1A a1 Iy |
oo )2
ouCQ | O«
DULOO + ol
OOC0O | N
Q1 O
DOO0C | 4
Quoo ) v
cQOoO+
QoG | .
20004+ T
COO0 | O
cCooQ o
'.|'+ »
_ | O
] v
} —
P <
- w w —
| -
|
O
| QC
- v ow e P
| NV
|V
o -
Lo -3
»
o
I



T T T T T R I A I A A I R I il
— I | i | 1 ! i i | 1 | | | | !
t | | | i | t | ! | i | 1 | {
- 1 i | | | | t I I | I i | ] | |
| t | | I | ] I i t ! 1 [ i } '
(] [+ 4] e v ww e meaw e e e e we e bt v ewm tm e imhm woww e W e ® bR rw v e rw bem e b oew e tmrw e te - L
<0, i | | 1 i | 1 | ] | | | ! | |
o ] 1 1 i I | 1 | i i | ] 1 | | |
L ARNETY B | ] | ! | | | i 1 ] 1 ] | I 1 1
ooy t t ! ' _ i _ [ I ] b i i ] ]
.Tlll.&.l'l'.fl'll.Tl'l!.fllll+llll+l|ll.1l|ll+llll..T-lll+||li+llll+l|.‘l+ll'l+|l|'.+.
] I 1 ! | I | 1 ! | | I I | 1 I |
I { i | t | I | ! ) | I I 1 | |
> I I I | I 1 1 | [ I | I | I | [y ]
Qo | I | ' I l i 1 | i [ | I | |
* - bavme teweowe Pemer teroewe Foerew bt e we tew e o rww Foeeewe te e *Ptewewre teoes ew ftaewee L e I .
o L I I I I } | | ] | 1 ] 1 1 I (S v
< o] 1 | ] | I I i | 1 ! I 1 1 | t [y} <
(& ] | ] ) I I 1 | 1 ! | ! ] A | (ST I I o’
- S | | | I ! I | ! 1 | | I ] | 1 WD | Cmd
[ Yo Y &3 e e eete cen terae bteovradterer ternew e e on toamer bt o mtes e e bt w e o w e btrrene tmewew e SOOI+ LD
[WrE U Sy ) | 1 1 I | t 1 i 1 | | | i OGO 1 o
- ! | | | | | | I | i [ | | I COoQCOULMI |l =~
b i | | t I | | I 1 i | | 1 | | (SN ESTEN] 5Y 501 & [y Ry
= 2 | | | ! | I | | | ' | | | i LULLCLUV ) L
[ 5- N v T L L T T O R S A R R B R S .Tlll'fl-lln.'ll.l-fi'l-+Cl|l+||ll-f-lr\_ccc_.l.rLCn—- (W]
5 . 4 I | I I i ] § | | ] ! i I CUULUWOLWWOILY )
| W | I | ] | | 1 | i I 1 | t LOuLCLLUULL
b ! | 1 I ) | I | | | 1 I ! L5 LU N [P} SvE S 1 BT W WS UV B [ U6 Iy Ryay
1 ' | | ! | I | | | i 1 | OOV
— +!lll+llll+ltll¥llli+l|ll+ltl|#lill+|lit+Illl+llll+|lll+GCCCDCCGCQCCCCCCCCC+
bad ! 1 ] i i I L | 3 | OOOUUUDOUULUUCLVUCOOULLOLLIID0 )
- I | 1 I | ] | ! i 1 OO UUDNUCULTOUCQLOIOCDUVOED
i 1 1 i | | i CUUrGCULOGCOOOLWOL QLU CCOWHICCUOOQOOOLI0LO S |
- ! | | I | 1 | f CouCLLoOuUOLLUoUOLULULUIIULULWUUL Lo CLOOUUIUGCL |
w ill||+!til+l‘tl+l!|l+l'lt+lill+l!|l+lll!EFCUCCU[CFCKCCCCCCCEGCfCFCEECCCCCCE+
L 1 I | 1 | | ) t uLCULOLCLWUCOLLUCCLUUUOOUOUUILLOUOUOUCOUL
u | | t 1 1 1 UUULLDULUUCUCLDUUOLUDUUOOUU UV LUUDU L UL LI |
I | | ! | | | CUSOOUULUUUOWUDUUOGOUOUOWLOULUOLUOLODLOLUCUOUVOL I
| | i | ] | | | CULUOULLVOLLUCLLUUUOLWOLDULLLWUOLOUOLOULLLUICU |
+I!|l+tl|l+llll+llll+lt|l+|llDGCCECECCCCCCCCCCECCCCCCCCCCCCCCCCCCGCGCECUCCC+
b | 1 | | COVULOLUCUUUULUOULLCIUVLDULOQUUUULULLOUOUULCLLOUODoLLOCUCUIOLH
! v ) | i | | | UOLUOuUCUCULWOLWULLUWUOLSLUECUOULOSOLLLLOLIDDLOOUILW |
% 1 I | ] LULUOULULOULOUOUUULDULOULLULUUCLULLLLLECLLULOWOULLWOWL LWL Y
n L | i | H | | CLCLOWLLOCLUOLULUCLLLLCLCOSCOOLOOCISLLCOOOWCwWwOUJI0 |
L +Ittl+llll+lt!l+|l||+!llUOGCCCUCCCUDGtODGUCGCﬂGCCCUCCUEUUGCCGUQCGCCCDGCDUOQ+
WCA { ] i | ] 1 QUCCoOCOUIUUUCOQUULCILOLUOUCULCOoOLOLICOLUCOURLCROI0] O
o e £ | | | 1 ! i | i ] COOLLOULILULODVYLSSULUUNNIDOWUCO00D0LWLAG |
Ao O I { | I | I 1 | ] | OOUUUCIOCCULOLUCEOLoOoLWCQ | O
e - i ) | 1 i | | ] | OQOoOCUOLOOCCLCDOLUUOOOOOCOLOLO | N
| E e R R R R R R pE TR LR hErE R SR ER LT "R LT e e e "o PO I N I e = DICODOOODSOO0ODOOLLUDU S oL
=2} ] I | ] 1 | i | i | OO oUoOOOCoouOQOQ0 | L
= i I ] | | | 1 | t i 00002 CoCLoOICLOICO20C | W
o | | | | | | | | | 1 | i CLLouolQQQCoQIR ) L
? v | | | ] y ] i | 1 i ] OCcCOCoQUOOQCOOOC YT v
L R E L e e e e T e "W e m e m e e T e bw T e e s e e T = +'.DUOUUOCL“GUO+
x| | | | | | | | 1 | ] | | QoZoVDSOLSo | &
] | ] | 1 I | 1 | | | ! | TCoOAQQDOOCO | m
¥ | i ] | i | [ | I | | | 1 t OOCOoCOQ I ORr
o i ! ] | I | I | | 1 | | COooCcOTCOO 1 O
I +'lll+|l||-T.ul!l..fll'l+ll||+ll.|l+l|l|+ll|l+l'l'+'l!l.fllll+f||l+l'll+||l'+!l.ll+.
o a | 1 ] [ | I 1 { | ! | | | | I | &~
@ Lol | | I | | } | | | | | | I { | I m
- | I } I ] I ] 1 | i | | 1 | ] |
< A ; ; | ] ] ! I | i | | | | 1 P -
— vy +IIII+|III.Tlll'&.Illl.fl!ll.fl!.l.—.'lllf-'l|+l!!l+lll|+|l|l+Clli+'|ll+ltil+l'|'+ —
~ O | | l | -l | | I | | | 1 | ) l P
[~ | i | | I b | I | ] | | i | | I
=z [ | | | i | ) 1 | 1 | | | ! I i | &7
Q I | ] ] 1 | i | 1 | i t I | | jurez
— +'--I+.|l..T"-l.+l.ll|+|.t|-+||l.|+lll-+'|ll+|lll+|‘l|+llll e e w b e P e wwm ke m e e
) | | I | | | I i | § | | ' I g I Cwv
vy > | v
L o [ o o < o] O [ < () o Q w0 [ [ [w S
X Ty o un L) L L) u o n (] uy [ L) o [} Q=
- [ ] * . L L L] L] - » L] * L} L] L} L
r~ T 0 o) n W - e 1 ) m ™~ [3Y] - — S =)



] | QOWLLLCLLOUoLULCUOCOUUOU |
[ e R in | W [NDLEY LA 0 LU0 LA O LU L [N (U U0 06 O O [N ] S I O Iy |

- ~
L] -,
[ - - - - - e - - e - - e m e m e w e eeowow e = e ke w m e ke e w e e EE e - s tmeeE e o e W o +.|h
e | | I | | i 3 | I T
] 1 i i | 1 3 | [
1 1 | | | i | 1 I
, t I I 1 | ( ! ! I
1 - - - - o™ - - - - ww - - - - -- - - !.lll-fl'.ll..fl.l‘l+|ll|+'|ll+l.ll.l.T'Ill.f'!l-lnfllll.f
| i I ] | i ! 1 1
I ! | | | | t I 1
I f i | | 1 I 1 [ .
{ I | I | ! I | 1<
- - v = - - - - e = - - = - - e . - - - 'll'+|-||+|'||+|'.‘l+|l|l.T""nfl."'.f-"l.-fl.'.l-f
- | I i ] | 1 I | 4
-~ § | i ! | | I l t
— | | I t I 1 I I !
! I | | | I i t I
o - - .- - e o - e w - - . - - - w o= - - - mwm te e~ e e rr e T et e te srw temmetaear bt e b .
LU, N \ ] 1 | | ; | | i “
s ] | I | | f 1 | | i <
J | I i I ] ! I | Q1o
- o | | I | ! ) ’ | 1 L b
_—a 0w - - - o= - " . - - o= - - - - - w - - e o lli‘-rll".f"'.l+ll|l+.|I.|'+ll'l+-l|'+|lll+l'l0+ el
W o 1 I I § I | | | | o=
= | 1 | | } | | I |t
R I 1 t I I ! | | 1«
o | I ) 1 ! | | | I w
s - w= - " - = - - - e w - e - - - L L I R R I . . T T L I T T e e U e Ut S 4 [
= ] 1 | i i ! I 1 1
1 | | i I i I i I |
{ | | ] | | 1 i I
i i t | B | | | i ]
Ll B R B BB R R R I I N L I R A . L,
| t t 1 I 1 | i 1
§ 1 t I 1 | | | Ql
{ | | 1 I ] | i [N Fe JUS Iy |
| | i | | | | CLo0CUSa |
L R A L R R R R el R SE R A N A Y O s Tk Yo 1 S0 3 Y S TR 1 I A T S R T
| |
1 |
1

LOLCOoOUOUCOOOOCLOOOO0OLCOIICOOULLULCWILIG |
LLUUOUOQLUCLCOLUCLCOUULUOQULRUUCOWUUQWUWUOOUCOUWO I |
COLUCDLUULOWOOULILCLLODOLLOLCOLLOLOULUULICCLUOLUOUO &
WOoLuLUOLLOVLWLLOLLLDVLLOVLULV Y
| LQUOUOWOLODLLY
| LV

QoC

ure i-i
- AR Lp
(X) VERSULS FREQUEMCY --
LI S o I e el e e ah Rtk Saibak tatere Tl SRSTERSEY ST U N u s P g S Y
L] t ] ]
L] ] ] 1
¢ ] t 1]
] ] ] [}
28400 —4——cmfmrmm e e b e e m e fmm b e mm b e e ¢
[} ) L[] L
¢ L 1 ]
1 ] L 1
1 ] L ]
R A e R D B e et e it T S e el T pay's
1 t ] ]
t 1 | .
[} ] 1 ]
1 1 ] ]
24600 4= omudmr b m bbb mm e mm e e e f e m e — — }
t ) ] 1
L] t ] ]
] ] ’ ]
] 1 L] t
2200 — 4=t — e e mm b m b e e m e e e e 4
] 1 t 1
t ] ] 1
1 L] ] ]
[ ] IG i ]
20600 =4=———dommm e m e b (et e e e e b — b e
1 ] L]
] L] ]
[] L] L}
] L] L] [ ]
1800 = 4—mmmdommm s m e e b (b b m e b e e e
1 ]
1 1
[} 1
] 1

I ] | I
| I | | |
| | | | 1 I
| 1 1 i 1 I 1 | QO
g T B e L om BT L E R L m R T LT e T e W m oo o peow (]
o D I ! i | ! | f ! o] C
fy & = | I | } | | | | QO |
+“ Z [ I i _ ) 1 | cod Q1o
L | _ [ | ) | i I 0O1O0r
i (W ] - - W e - - - - - - - - e - . - l'l'.fl"'-f'l'--fl.'l.+-||'+".. +.l."+||"+'|'0+ ell
- | | | 7 I | | "t O Ve
w I | | | | t | i 11w
o t | I i I | ] . | | w
' I ! | [ i ] | pow
u - o - - " e w - - e = - - o - - o w - " = - "'l+.ll'l+|'.|l+'l.|+'.-|fllll.fl'l.l-T.l'll.f"l.‘-T :
i I t ! ] i i | ] ] w
] | 1 | | ! [ | |
44 I ! 1 ! I | I | | SH
& I ! l | ! { f P 1O
o - - = - - - L) - " - - - . o - " w = R W W b R e e R RS GEw R R R R R E e e e e ko
— =2 | t | I ] | I | ) O
a w i I | 1 t 1 | | p—cs
— ! | ! | i 1 | ] [ My
o v 1 | f ' ] | | 1 [
=l = - v e w - - e - - - e - - e - - - - - - e - - e heEm o e e TR e e R e e P TR T e e kT EEe e w e = o —
— - ] | ! | | | | | [
] t ' | | | ( | |
z I [ | | ) I I I =
o i I ! | f [ | | [
— L - - - - - - oy = - - 5 - - " e = - e = et hm e we e e b T e e e e b s e b T E e bew o e rmm ok S
o1 ! | I I t | ! i ) W
W > —n
- () o o o < o [ o [ 0N Mo
N o Q L& o L&) L& L [ L
Y Y » - L] L] L ] - L ]
0 ~r o~ o @Xx 0 5 o~ <
Laa ) vt =t —i ]



Figure 8-10

164

[ 20 I )

SL l‘\G.
9

TP
TED
VEFSUS FREQUENRCY

N
T

- CT
OMI

J

FRAME

TRACK RESOLUTION LIMIT - FEET

MISSICN 11C1lBZ2

PERCLHT (Y}

(X1 -

ALONG

Y
30,00 —#=———tmumm

fmme e mmm b e p e — o em p e m e ———— = — 4
+ L) L] ] 1 L ] A |

tmm——pm———p————

28.00 —#=——-

26.CC = =———4—=—=

fpmmmmdmr e p e m— e m = —— b= —

o

24400 —t-———4=m==

t

.

L] t

]
|
)

-k - - -
|
t
b
i
- e - -
|
|
]
|
* toe -
i
|
|
I
- e -
t
1
!
1
- %o »w
H
|
|
|
» ke = e
|
i
|
|
- - -
|
I
]
|
L B
|
1
|
I
® = o
!
i
|
1
‘+-"
|
]
1
oooo
.‘0‘-‘
i
|
!
|
L N
|
|
|
|
- hw - -
|
1
|
t
- hw -
A
I
1
|
-—- = w
]
Q
<o
L ]
o
od

fmm— e e ———d———— 4 ———— }
1 1 L 1 * ] 1

fmmm—fmmm—fmm e = (e b — b mm—p - —— e —

20,00 —+-—==

L]
t
L

‘0

'Q

'G
4= ==t (=

t
t
]

- - .

t L 1 L]
L] A ] f
1 L] L f
1 1 t t

fmrmmfpm—m e pm—— e~ ——f— mmm e —f———— }
]
'
L}
]

00
100

f |OG
? IDO
t
1
po——— b=t QC—-

18 -OO - ‘:""'-'—"‘———---l--——__

$r b e m b —— }

pm—mmpmm— e — e ——— e —m—

16,00 —4m—a—d———=

t
t
f
t

LA I B B L B ]

]
t
¥
L

o p b ——f = mmfmwm e mm— b= pmmm — 4

4
t
L]
]

t
]
1
t

14 0G0 = 4——mmtom e bm e e

e e pmm e —f e e mm e m kb m mm— o m—m hmm— =

12,00 —4~——mdmm— o b

W0 — e e

10

- = -
1
|
|
|
- - -
|
b
|
i
L 2
|
|
|
I
toe - ==
i
|
|
|
e = =
I
I
|
|
e - -
§
i
|
!
- - o -
|
i
|
|
- e -
|
1
|
}
+----
|
|
|
|

]
L]
1
*

b mm b me e mpr— e fm e e —— e ——— ¢

80D = 4= mm o e fmm = =

CUULLUULLL
CLCCLLUOROUU I
UL USOULOOAW )

CCUOCDOUTUWO |

o v wm e wewm pbw wm o
| | | |

| | | I

| | i 1

] 1 | |
= wem e wew e e ww

| | i l

| 1 1 |

| I | (1K)

| 1 | |
tr o wve terow bt et

i t ] |

| ] ] |

| | | I

I | I |
o re e dte e et w e +

t i i [
! | ) | -
1 ! i [
| | | I C -
e e e btemwe s bta e+ o...
| 1 I [IRY1E
i i i 1
i ] | Cl o«
1 I 1 [ | .
. L R T ey L
i | i W

i ] | Ol

| I | W

| | | LU
R N L e
[ I ' i

i i 1 o\

1 1 | (|

| I | (o
- - - +||l|+lllc+

| 1 { (S

t ! | ot

I ] | col

I | 1 QOO |
e pe e OOOQDO 4

|

|

|

i

C
CLOUCCOLLULOQUOI+
COCCULOoLLLLCIOTWO | ¢
LCOLUUOQLLOLCO0Q )
LCOOOUOCLCLUCOQQ |
SoOULOoOWoLOC0O00
+'

"'*""L-'l.l

i
+
I

| |

| | I

| ] I

| | !

- = w +l‘.'+||’.' ™

| I | |
| | | |
I | ] =
! I . | | <
A B R I R R
i 1 | | o
i | i It
| | 1 |
f | 1 1
FOr B RO K B L L -+
| | i |
i I ] 1
| | | e
1 1 | | &
e mm ke ww = k= -
1 t | .%
o L) o o
L= < > o
L] L] L] .
0 T o~



¢ 3o
()

N

PERCE..T

-

»

S0

i

C

flgure O-L1L
ME S i P LMITTED

FRA

CROSS TRACK RESOLUTIGN LIMIT -

7050 —#-—=—4mmm b

FOR—SEGRES

MISSICN 110182

VEFSUS FRECUEMCY -

(X}

FEET

Y

e —m—fmm e mmfp e m b mmmm b — b mm b m—mmpm— e p =

L] t 1 t 1 L} ¢ 1 1 L) [}
L] ] 1 t L] t
1

t

+

1 ] t
] L | ]
1 L) L]
] ] L}

1
t
]
)

L]
L
L
L

IO UM U SRR Sy DU A it Sttt 3
L
L}
]
L

1
1
]
1

7000 —#-——=tm—— o

fomm— i mm e —fmmm b mmdm e mm m e m e~ -

6450 =t-———tmmmm b

1
L]
1
1

1
1
'
1

]
t
1
*

IR W S it bttt St e e s

600 —4————dm— e p———T

5450 =#—mmsbmm——bm—mm (==

] [ 1 1 1 1 ' ] ' [
t ] 1 1 ] [ [] t t t
] ] ] 1 1 ] k] t 1 t
] [] ] ] ] ' ] t ] '

Tk e e e e ek Bt

L
L
t
%

'00

- o -

N 1 1§ o B et it e

5.00

o m W e P oo oW
I ]
| |
1 I
| 1
e m e e -
1 |
t |
i |
1 I
o ow ow e tew eow
i I
) |
1 1
| 1
o www e -
i
|
|
i
- e w bt =--
|
|
|
|
- eew T e oo
i
t
i
I
- -
!
1
I
I
L A N )
|
|
!
|
- e e
|
|
|
i
--'.+"--
|
[
“
oCcaoCcoCGOQO
| QLA
0LOo
SO0 ool
LLQUCCVVO
el fovfowTu Jun 10 {5 hou]
coocotad
oQocC
1
|
.l'"-—-.'UU
|
]
|
!
- - e s m oo
[
|
|
I
- o e e s
|
o
n
L]
xS

I L L T R
1 I 1
1 | i
| | |
! ] |
hwowow m e oww e T e -
I 1 i
| ! |
| i |
| ! |
- E e e Peowoeow Paowm e
1 1 i
I i !
1 | 1
i t |
e = teor e bt .-
| i |
| I |
| I b
§ i |
A
i I |
| i I
I | |
1 | I
LN N R N IR B I R R
| i 1
| { !
1 | 1
) i |
- e b= -
| 1 1
H t 1
| | 1
| I |
T e T EE LW oE o
| ! |
| | |
! | I
I | |
+ll'|+"'-+'.|'
I ! i
| | |
| i i
I | !
P i LR i s}
i | |
| ubd it ban [0 1N 1 4B T8 | o | &)
OooOOISCUIIuCual
i oCcoCcooQOOO00
QOO oCINOoOOT0
CouLCLLCCLCQUIT
QoocCcooCCccOoo
SOOOCCOClOCo IO
CLO0OLECCCoOoOQI0
o00QoooSoltCO
COOT000Lo0D20LA0
imlelelelelnlinleisleie]aisfwid)
CD0OQOOQOLCOOO
| COOOOLOCoLOs
oCccooCeooOoQOT
I 1 QOO0 2020
| I oQ0Cco
| ! |
| | |
P e A B R L B B
| I i
| i ]
I | |
| ) i
T ww Pu T e b
I | |
o [ <=
(e un L]
. L L]
A " aa

£

[T
-

- oww w Ym o oo e owm w o e o oweow | " owoe W

1 1 | | 1 |

1 | | | 1 |

| | | | | |

| t I 1 1 |

G e em b e mw rowww e ® ow e

| | | | | |

I i | | | 1

| 1 | | i 1=

t 1 i | i 1 C

e omwm o dhrwnm e rw e - e e

[ 1 | I ] . [

] | | I | 1

! 1 | I 1 [ ]

| 1 | 1 t (Wi

tew s e e r e e e e P L e -

| | | | | Qr o

I ' [ i J (S Ry | <

1 ] | | t il

f | t | | Lo Vg

e e bt o mm bte e e mm ot e e

i i ) ' i SRV

| I { I I O -

| | | I | | SFY 0 R

1 ] | 1 ] [Ny Sy [

e ww b mwr ke e bwsww o LIS [

i I I ) | (WS LWL oy |

I 1 I i | (S | i

| I I ] [ LUN WY By )

) | 1 I i (S LA Ry |

e e e b mem bmmuw hwww e $DIOOS

I I | 1 ’ [ L W 0y

1 1 | | 1 ouid

I | ] 1 cecouocud

I 1 . 1 | Lo )

e e pw e pEmm e e OO0

1 ] ] 1 [ IR S G AN |

1 1 I I [ LU LN L iy |

| i I | 0OOEOUCU )

dmme e pemew tw e TOQOLOWOUWLOL+

| 1 | ﬂntuccccn_r:lucﬁr i

| UULLLLLLULUVOULOOOUWORD )

I CUGFLG”COMFDCCFCDC(CC_

bﬂUﬂLCCLUCOCCanCCEEG DO OUOO +

| OOUDoRCQUUWUoOUUOoOLOCIO0 | [

CLOLUCLLLUOULLLUEOLLUCLOLO0 |

DoOVWOLDUOoOVRQLUOULOCOoOoUO000 | ©

COoUCOCOLODoUULIDOOCLDLOOUQD | OF

OoOUOLCOUCOOISWLCOTOLOOLOD 4+ w1

OCLULSOOUCURLIUCCUCCOCOOVI0 | o

OoDCCQUUOoODODALQOCLOOCOOITO | u

OLoLooCQOCOCulouwoooOoQooG | w

oLULLUCLULLCODCLOUCOLODOOoUI0O | v

ODUoCOOLCCooCLOOOUOUOCCOO+

QoCCUoQLCOCLOCCCROoSCOTICo ] o

OO TOOCoCCOOCOOCooCcooooC |t O

2DOoCOSoDUuCO0oOOoSIOCLOoO0 ) Ok

CoOQOCTCELOCOCOCCOTCoIoQI0 | N

COOCOOSODoOQOROooCTICOIQD0D+ »

DOOOOCoLODOOLoUIISOSoCDoOCOO |1 9N

CoCOooooOCOOOIRooooOOI 1 <

oQOooOoOROICD2oCcOoRooo203 Yy

] COQOCOOSCQCooooI TN <

4= s - S0OO02D0S0LLIOODLISO0LICOSF ~

| DOCOLCOALLCLOCOI0LVILSY T -~

| I moOOCO00Do000Z2Q0G |

| } QOOOOONTOOUOO IS0 | 0.7

- - - - e e w e e me ke e ew e e F

I i 1 | A | ©w
_ v

<2 <9 ] < Q o -

V31 o uL o n o =

* L] * L - *

o ™~ -4 -t Q <



Figure

- +|l!|+|l|l+||||+|!tl+llll+||1l+|cll+l|ll}c|l|L ||||| +0|l|+|sl|+l|||+||||+|||!+.
! | 1 | | ! 1 t | | ! I ¢ I | [
\ | | I | 1 ] | 1 I 1 I | | | | 1
b | | | | 1 | i i | ! i | \ | ]
| ] ¢ | 1 | | ] 1 I [ | i 1 1
it e v e b e w P e e e e .fll-l.f‘lll+'|Cl+ll|l+|l|l&.Illl..flll'..?llll L ) Y E
| | | | | | 1 I | 1 I | | | | 1
! ! ] ! ! ! ! | | ! | | | ] ; 1
] | | l ! | I ! | 1 ! i | | | 17
] ] 1 | i | I | | t 1 | | i | 1<
o ww i bte rm et mes te - wmrm e mme e = wew P - o www tewwm o e = e » e +l||l+llll+||-|+
- | | | | i { I | ] I | | | i i [ &
> | ] | | { | ! | | 1 | | 1 | | cH
- | i I t I ! | i | | [ i ! i i
1 I ! | f | | | ! 1 | ! | [ I cl
..U [N +|lll+||'l+ll|l+l‘l'+llll+|Ill+tl|| e v e o wen te wer tewe e e .- L o weew he v
(e I ] 1 I | I | I I i i | | | | i
< £ | ] ] 1 | | ) | ! 1 } ] 1 1 1 <
o 1 \ | ] J | I 1 | I ] i ! | ] [N W]
-~ (AN | | | t J | | ] | | | 1 | | [ SR R
[l | (- e o ww taenm e P wew e = e B I . T . R B R N e mm te www e e e - +"|'+|U'C+ o
L | I | 1 ! | ! | | i I I | i (SRR
e | _ I _ ) f i _ ! { ; 1 I i b =N
= | ) | | | | | | | | i 1 | | I L
L— | 1 | I i 1 | 1 ) | | | | | ! ] (SRS
o *"Il+I|||L-'Ill+II"+I|||+I|I!+|!|I+|l||+ll'|.flll.ln...lll--fi.lll.flll.l.fl"'.f'..Lcc* [
o> | 1 1 ] 1 | § i 1 | | I | | | [Wela [y
| ) I | | | ! | 1 | 1 | | I I I [ b [ SN ]SS L A0 LAN By | |
R | ] | ] 1 | I | | i 1 | i | Ui laet O
A i | 1 f 1 | t | I | I { | OO
= +llll+llll+|..-.|+lllt+lill.fll...lt.llll+llil+llll+lll|+|ll,l+!|!!+|ltt+!CnUn.unU.l..rLCC+
1= | 1 | | 1 | 1 1 ! | | i OULLOUCULLOOWULIIa Y
wio | | 1 1 | ! I | | 1 | QUUOCUOVLCLLLDOCLVLUD L
= ! | 1 1 | ] i i | ] [ | 1 QUOLLCCLLOLO )
w | i | | i I | | i ) | | CoLouLUCDVOLUD
.-.ll!l.?!Ill+Illl+l|!l+l!l|+l||l+!lll+l|ll+|lll +|lllCCCEECCCCCCr‘CCrGCEFCCCCCU+
v ] | ] | | | | ! 1 ..f.»I...n.LGCCCCCCCCCCCFJCCCCGCCECCCC_LC 1
- 1 | i I ) | 1 | 1 cCrL..L..Lr..ZL..Lccr.ccccccccccccccccr\cccccc |
v | ' | ) 1 1 b UGOCCGGCCOGCOGOOCDUOGCGCOCCOCCGOCCCC“
o ] | | I | | | CCCCCCCCGGCCCDECCccccfrGCCCECCCCCCCCCCECCCC_
] W +l||!+ll||+||!l+|lll+lCECOCCCCDCCCCCGCCGUCCCCGEctECCCCFCCCCEOCCCECCC(COCECC+
- 1 | I t | [ § CGGCCCCUECCCGCCCECCCCCCCCCCGCCCCCCCCC“CCCt_
| ! | } ] t t CCUCUCCCGGCCCCGCCCCCCCCCCGGGOCCCEGCECEGCCCCd
o | I | I | I I i | 1 COULLUULULLULOLULOQUOUDUOUL |
> i 1 I | ] | | | 1 | ! UUOUOUOUOCLUWOILWLERO Y
- — w Em e T wmE e F R e ww W e e = - R A B L B +l|||+|'||+OCCGCDC.CCQCCCO+
<l I | | I | | | ] | ] I i ] CCoouoCOLOo0T O
@w = | i 1 1 i 1 | i | i [ | I [ e Tea 38 | &b J uir WP L Sa Y G0y |
w = | | I I | | | | | | | | | I 1 O3S0 Q
W ! | ) ! | | | | | | 1 | ) | Qoo er
(5] .vllll+llll+lll|+llll.fl||l+.lll|+I|ll.flt‘l.f'll!.fllll+l|ll.fll!l.fltl'.?l‘ll.f!cco.f-_L._
S0 I I l | | | I | i } | | | ] Sl | N
4oy I l ! ! 1 | ! | l | i I | [ o Jan ] s Ry RS
a 1 i | | | i l ] i i | I | | | L
I ] [ _ ] [ [ | | I ] ] ! ] { oo v
| P N B L R R B L I Rl o +I|||+ll|‘+.‘l||+lll'+"|l+'|ll+|.'l - - - +||l|+|||l+lloc+
I b I b | | ] | | | i ] 1 } i H o
| 1 1 1 ] | ] | 1 1 | | i | t (miw N m
,oox | I | 1 I | | I I i I I | [ o<
a o | i i | | | | ] | i t | | 1 1 &
o o B R +||l|+l|-l+ll|l+ll.|lo+l.|l|L..lll.l F A A R B tw - - PN L RaE N
~ x | | N 1 | 1 | 1 | | | | | I | fuehon Y B
=2 ¢ 1 ) | I i I | | 1 ! 1 ] | | cle
~ 1 b ] I ! [ ' { | 1 I | i i ' o1 -~
< [ | | | | | | | | 1 h | | i | QF <
el o +"|I+|‘-‘+"ll +l'|l+ill'+'lll+'lll =" e e ww T e - - W en W D oW W EE e - wow -
- e | i ! a I I ! } | ' [ ! ) I S~
| | l i I ! | | ! | | } 1 | | ol
Z ! | 1 | | | 1 | | | b | | | i Qe
Q | t ) t H | | | I i | | | | I | L
— v ww b e e e e - e R R e mwm e = w . ke v e- N A A L o e -- dm e e bm o w R
v | I 1 | } 1 I 1 | | | 1 | I | | LV
e > | v
- o Qo Q Cr (o] (er} j) < j= ) & ] o (=) o < o -
* [ o o o [ o L] L (=] o L= < o < o o >
* . L] L] Ld * * L] L L] [ ] [ ] L] [ L] L]
'a) L2 Ll o - o L w ~ 0 o ~ L o~ — <
— -t i ~4 — —



SECTION 9

SYSTEM RELIABILITY

CORONA system reliability data are based upon a sample beginning
with M-T. Hence, twenty Mural program systems and all of the "J" program
to date are included in several calculations. The sample origin is changed
only when system modifications or new designs are introduced because re-
liability was one of the principal reasons for the change, as the Horizon
.cameyras and DISIC. The sa.mplé size is consistent with reliability report-
ing for the wvehicle, for primry mission functions. |

These reliability estimates deal exclusively with the electrieal
and mechanical functions of the payload. Vehicle-induced failures are ex-
cluded, such as not achieving .6rbit. Film quality is not considered in the
computations. Recoveries prior to completion of & full mission are considered
as complete missions, providing that paylocad operations problems did not cause
the early termination.

The reliability data are divided into two categories. The primary
section considers those elements which contribute to retrieval of the more
signifiecant information, such as pancremic imagery and time data. The sec-
ondary section considers auxiliary camera functions,.excluding those affect-
ing primary information. The followin_g data summarize system reliability,

estimated to & fifty per cent confidence level:
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FUNCTTONS:
Opportunities Estimated
- Primary (M7 and Up) To Qperate Failures Reliability
Panoramic Cameras 191 2 98.6%
Main Doors 122 ' 0 99.4%
Command and Control 11208 (hrs) 2 96.1%
Clock 11208 (hrs) 0 98.9%
Total Payload Functions - - 96.5%
Recovery System 87 1 98.1%
Se;:onda;[
Horizon Cameras (J5 & Up)
Single Camera 112000 0 99.1%
4 units, parallel redundant - - 99.9%
DISIC Camera 12965 o] T7.2%
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SECTION 10

SUMMARY DATA

The comparison of the operating parameters and the performance
achiéﬁed‘by previous missions has been difficult due to the large
volumé of data that results from each mission. Some of the pertinent
characteristics from prior missions have been summarized in Tables
10~1 through 10-3.

The summary data was started with Mission 110k as the J-5 camera
syst;ﬁ was the first to incorporate the major modifications of the
titanium drum and scan arm, four roller scan head and Corona J capa-
bilities. Only those missions that culminated in the recovery of some

photography have been listed, therefore Missions 1003, 1005 and 1032

are deleted.
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