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FOREWORD

This report details the performance of the payload system

during the operational phase of the Program"light Test -

Vehicle 16k2,

YIockheed Missiles and Space Company has the responsibility
for evaluating payload performance under the Ievel of Effort and

"J" System contracts,

This document is the final payload test and performance
evaluation report for Missions 1102-1 and 1102-2, which was

launched on 9 December 1967.
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INTRODUCTION

This report presents the final performance evaluation of Missions
1102-1 and 1102-.2 of the Corona Program., The plrpc;se of this rei:ort is
to define the perfonhance characteristics of the CR-2 payload system‘and
to identify the source ;af in-flight anomalies,

'.'L'h;a performance evaluation was jointly conducted by repr\;asentatives
of Lockheed Missiles and Space Company (IMSC) and ITEK at the facilities
of NPIC end AFSPPF. The off-line evaluation using Corona engineering:
rhotography acquired over the United States was performed at the individual
contracters plants,

The quantitative data used for this report is obtained from govern-
ment organizations, The diffuse density data, and MTF/ATM resolution are
produced by AFSPPF, The vehicle attitude error values_, frame correlation
times are made at NPIC who also supply the Processing Summary reports pub-
lished by—

Computer programs developed by A/ P are utilized to calculate and plet
the frequency distribution of the various contributors to image smear to
permit analysis and correlation of the conditions of photography to the
information content and quality of the acouired pictures. Computer analysis
of the expocure, processing and illuminetion data provides the necessary

data to analyze the exposure criteria selected for the mission.
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SECTION 1

SYSTEM PERFORMANCE

A, MISSION OBJECTIVES

The payload section of Mission 1102, placed into orbit by Flight
Test Vehicle #1642 and the THORAD Booster, consisted of two panoramic
cameras, one DISIC Camera, two Mark 5A recovery capsules and a. space
structure to enclose the cameras and provide mounting surfaces for
all equipment. Figure 1-1 presents an inboard profile of the CR-2
payload system, This Corong "J" system was designed to acquire search
and reconnaissance photography of selected areas 5f the earth from
orbital altitudes. A seven day -1 mission and a seven day -2 mission

was planned.

B, MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB) at
22207 on 9 December 1367. ccent and injection were nomal and the
achieved orbit was within pominal tolerances, Tracking and command

suppert was effected by the Air Force Satellite Control Facility con-

sinsting of tracking and command stations at

under central control of

the Satellite Toest Center at funuyvale, Celifornia, Mission 1102-1 con-
sisted of a 6-day operation and was completed by air recovery on 14 Dec,

1967. Mission 1102-2 was completed with an air recovery on 22 Dec, 1967’
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following an 8.day photographic operation.

The comparison of the planned and actual orbit parameters is shown in

Table 1-1,
TABLE 1-1
‘ORBITAL PARAMETERS

Parameter Predicted Actual (Rev,1)
Period (Min) 88.66 - 88.56
Perigee (N.M,) 84,7 : 86,4
Apogee (.M, ) 141.8 135.3
Eccentricity 0.0080 0,0070
Inclination {Deg.) 81.5 ' 81,64
Arg of Perigee (Deg.) 161 ' 161

c. PANORAMIC CAMERAS

Both cameras demonstrated exceptionally high resolutioﬁ performance

in Missions 1102-1 and -2. EFach mission was given an MIP rating of 100,

the highest rating in the history of the Corona program. However, image

- smear principally in the scan direction was apparent In some of the photo-
graphy from both cameras, Image smear in the scan direction Wa3 more

noticeable in photography from the forward looking camera. Program

objectives were attained,

s D
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D, DISIC CAMERA

Imege detail recorded by the terrain camers during Mission 3102.1

and -2 was noticeably better than that recorded dufing Mission 1101.1

and -2, Stars through 6.5 magnitude were recorded. Stellar format
flare fog was significantly less on Mission 1102-1 and -2 relative to
Missions 1101-1 and -2, 'The reduction of flare fog on Mission 1102
stellar photography is attributed to improved stellar baffles, The‘

basic terrain and stellar program objectives were atiained

E. OTHER SUB-SYSTEMS

The clock, instrumentation, pressure meke-up, command and

thermal control subsystems performed satisfactorily.

—
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TARLE 1-2 COMPONENT IDENTIFICATION AND ASSOCTATED DATA

1, GENERAL FLIGHT DATA
MISSION NO,
VEHICLE NO,
SYSTEM NO,
FORWARD LOOKING CAMERA SERIAL NO,
AFT LOCKING CAMERA SERIAL NO.

DISIC CAMERA SERTAL NO,
2. LENS DATA

FORWARD LOOKING CAMERA (MAIN LENS)
LENS SERTAL NO. '
NOMINAL SLIT WIDTH {INCHES
POSITION 1
POSITION 2
POSITION 3
POSTTION 4
FAILSAFE
OPTICS FILTER TYPE
PRIMARY

ALTERNATE

E.O, FOCAL LENGTH { INCHES)
RESOLUTION/FIL! TYFE
STATIC (LINES/MILLIMETER)
FILTER
'HIGH CONTRAST

LOW CONTRAST

6

1102
1642
CR-2

305
304

305
I-181

W-25 (GELATIN)

SFO9 FOLARIZER
+20° GLASS

2h,000

W-21
256
156



DYNAMIC (LINES/MILLIMETER)

ITEK POST-VIBRATION

FILTER W-21 GELATIN
HIGH CONTRAST 213 at 0,000 °
LOW CONTRAST , 139 at 0,000
A/P TEST
FILTER W-21 GELATIN
EIGH CONTRAST 205 at-0.002
LOW CONTRAST 137 at-0.002

DISTORTION/ PINCUSHION (MICRONS)

ANGLE OF AXIS, DEG,

3 0
2 0
1 0
0 0
359 | 0
358 - 1
357 1
AFT LOOKING CAMERA (MAIN ﬁms) 304
LENS SERIAL NO. I-165

OPTICS SLIT WIDTH (INCH)

POSITION I .13k

POSITION 2 . 170

POSITION 3 .215

POSITION k4 .270

FATLSAFE .250
T

e
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OPTICS FILTER TYFE
PRIMARY
ALTERNATE
E,0, FOCAL LENGTH (INCH)
RESOLUTION (LINES/MM)
STATIC
FILTER
HIGH CONTRAST
LOW CONTRAST
DYNAMIC (LINES/MM)
ITEK POST-VIBRATION |
FILTER
HIGH CONTRAST
LOW CONTRAST
A/P TEST
FILTER
HIGH CONTRAST
LOW CONTRAST |
DISTORTION/PINCUSHION (MICRONS)

ANGLE OFF AXIS DEG,

359
358
357

W-21 GELATIN
SFO5 GLASS

24,001

W-21 GELATIN
248
11}9

W-21 GELATIN
198 at 0,000

128 at 0,000

W-21 GELATIN
185 at -0,002
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2. LENS DATA (Cont'd)
HORIZON OPTICS
FORWARD LOOKTHG CAMERA
mmcé-UP ( STARBOARD)
LENS SERIAL KO,
EXPOSURE TIME (SEC)
APERTURE
FILTER TYPB
OPERATIONAL FOCAL LENGTH MM
RADTAL DISTORTION (MM)
10 DEG, OFF AXIS
20 DEG. OFF AXIS
TANGENTIAL DISTORTION
RESOIUTION (LINES/MILLIMETER)
ANGLE OFF AXIS (DEG,} O 5 10
(RADIAL) 187 208 206
(TANGENTIAL) 187 207 181
SUPPLY {PORT)
LENS SERIAL NO,
EXPOSURE TIME (SEC)
APERTURE

FILTER TYPE
OPERATIONAL FOCAL LENGTH MM
RADIAL DISTORTION (M)

10 DBG, OFF AXIS

20 DEG, OFF AXIS
TANGENTIAL DISTORTION

9

e

15
181
155

305

E23793
1/100
F/8.,0
W-25

55

25

162 150

130

121

E237Th
1/100
F[6.3

W-25
55

30
T2
62
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RESOLUTION (LINES/MILLIMETERS)

ANGLE OFF AXIS (DEG.) O 5 10

(RADIAL) 166 186 18% 143 78 119

15 20 25

(TANGENTIAL) 148 164 161 123 103 96

AFT LOCKING CAMERA
TAKE-UP ( PORT)
LENS SERIAL NO,
FXPOSURE TIME (SEC)
APERTURE
FILTER TYPE
OPERATIONAL FOCAL LENGTH MM
RADIAL DISTORTION (M)
10 DEG, OFF AXIS
20 DEG, OFF AXIS
TANGENTIAL DISTORTION
RESOLUTION (LINES/MILLIMETER)
ANGIE OFF AXIS (DEG.) © 5 ‘10

(rADIAL) 187 186

[

304

8k 160 139 139

( TANGENTTIAL) 166 185 161 123 130 96

SUPPLY ( STARBOARED)
LENS SERIAL NO,
EXPOSURE TTME (SEC)
APERTURE

FILTER TYPE

OPERATIONAL FOCAL LENGTH MM

10

—

E23785
1/100

F/8.0

W-25

29

30
81

62

30
L3
52



RADIAL DISTORTION (M)
10 DEG, OFF AXIS
20 DEG, OFF AXIS
TANGENTIAL DISTORTION
RESOIUTION (LINES/MILLIMETER)
ANGLE OFF AXIS (DEG,) 0 5
(RADIAL) 209 208
( TANGENTTIAL) 187 185
2.4 DISIC CAMERA |
PORT STELLAR CAMERA
LENS SERIAL NO,
RESEAU SERIAL NO,
APERTURE
EXPOSURE TIME (SEC)
NOMINAL FOCAL LENGTH (INCHES)
FILTER
STARBOARD STELLAR CAMERA
LENS SERTAL NO.
RESEAU SERIAL NO,
APERTURE
EXPOSURE TIME (SEC)
NOMINAL FOCAL LENGTH (INCHES)

FILTER

10
184

161

15
181
155

110 150 ST
130 96 62

kp
Lp
F/2.8
1.5
3.0

NONE

F/2.8
1.5
3.0

NONE
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TERRATN CAMERA

LENS SERIAL NO, 101
RESEAU SERIAL NO, 101
FILTER TYPE W-12
APFRTURE F/4.5
EXPOSURE TIME (SEC) 1/500
NOMINAL FOCAL LENGTH (INCHES) 3.0
RESOLUTION (HIGH CONTRAST LINES/MILLIMETER)
ANGLE OFF AXTS (DEG.) o 17 34
RADIAL 78 76 69
TANGENTTAL T7 68 51
FIIM TYFE 3400
FILTER W-12
FIIM TYPES
FORWARD LOOKING CAMERA NO, 305
SPLIT LOAD YES
FIIM TYPE 3404 (50-230)
LENGTH (FT.) | 16, 300
SPLICES 5
LENGTH BETWEEN SPLICES (FT.) 2000-630-5815-5855-( 2000)

BEMULSION DATA

PAYLOAD WEIGHT (LBS)
SPOOL HNO,

BCX SERIAL NO.

3404-401-1-11-7
(S0-230-11-1-11-T)

88 [] 3 -83 - 8
1687
30

mc_



AFT LOOKING CAMERA ' . NO, 30k
SPLIT LOAD | | ¥ES
FIIM TYPE 3404 ( S0-230)
LENGTH (FT.) 16, 300
SPLICES , 5
1ENGTH BETWEEN SPLICES (FT,) 3300-1;175_'2322-&003-(2500)
EMULSION DATA 3404-405-4-1-3-11-T

(S0-230-11-1-11-T)
PAYLOAD WEIGHT (IBS) 87.5 - 80,1
SPOOL NO, ' ' 215B
BOX SERTAL NO, 30
DISIC CAMERA

STELLAR CAMERA

SPLIT LOAD YES
FIIM TYPE . 3401(3400)
LENGTH (FT) 1800/(200)
SPLICES . 1
LENGTH BETWEEN SPLICES (FT) ' 1800-200

EMULSION DATA | 3401-238-5

(3400-227-8-11-7)
PAYLOAD WEIGHT (LBS) T.1 - LT

TERRATN CAMERA

SPLIT LOAD NO
FIIM TYPE 3400
LENGTH (FT) 2000
SPLICES _ 0
LENGTH BETWEEN SPLICES (FT) N/A
EMULSION DATA . 156-8-7-T
TOTAL FIIM WEIGHT (LBS. , 20.1-2.4

Y.
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SECTION 2

.PRE-FLIGHT SYSTEMS TEST

As a standard procedure, the J payload systems are sﬁbjected to a
series of tests with flight type film which demonstrates that the systems
will perform as required in their respective missions., The principal
tests include the following.

A, Exposure of the J payload to a thenma}/altitude environment

that approximates flight conditions.

B. System light leak test.

C. Dynamic Resolution determination that shows the high and low

contrast resolution capability of each panoramic camera.

D, Flight Readiness.

E. Flight Certification.

A, ENVIROMN. AL TEST

The CR-2 syctem wac exposed to the firsti HIVOS environment from
20 Septerber to 5 October 1967 and again from ?8 October thru 1 November
19567. The primary purpose of the environmental tesis was to determine
the corones diccharge marking characteristiecs of the panoramic and DISIC

cameracs with flight type film during dynamic operation,

Tue Tirst HIVOS test was interrupted at the end of the A bucket
operation during the normal DISIC cut and splice sequence. Inter-

ruption of the cut and cplice sequence was caused by a New York hand

1k
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splice that separated, Splice separation prevented normal take-up of
Stellar film into the B bucket. The system was returned to A/P to cor-

rect the DISIC film/splice anomaly.

While the CR-2 system was being readied for return to the chamber
to complete the B bucket portion of the first HIVOS test, the films from
the A bucket were retrieved, processed, and evaluated. Minor acceptable
corona fog was present on film from Instrument 305. Corona fog was present
on the film up to approrximately 40 inches from the start of pass mark
toward the take-up. Eight operations were affected by corona fog to a
density of 0,08 abcove the base level, Instrument'30h contained no corona

fog in the A bucket material,

Stellar film from the A bucket contained several kinds of fog marks
in the film sample. Acceptable skew bead fog marks were present near both
edges of the film, Skew marks were located outside the active star record-
ing format area, Minor plus density fog spots were present in the active
format area of the majority of port and starboard Stellar formmats, TFog
spots were assoclated with the reseau pattern, Fog spots may be caused
by static discharge between the reseau plate and the film. Many star-
board fromes contain ong'low density metering roller mark per frame. The
metering roller mark in the starboard format is not expected to interfere
with star imsgery because of the low plus density feature of the mark., Minor

dendritic static was present at rendom locations throughout the Stellar film,

15
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Dendritic static was attributed to the film retrievgl operation. . large
areas of heavy Corona fog, to a density of approximately 0.9 above the

base level, affect approximately 22 percent of the Stellar formats, The
percentage is based upcn Stellar frame count., Stellar corona fog exceeds
the CR system acceptance criteria and therefore is unacceptable, Corons
fog was present on many frames that did not have the benefit of the gas
pressure mske-up system, IMU correlation with Stellar photography revealed
that corcna fog was usually not present during normal operations when the
internal-camera pressure exceeded approximately 50 microns. However, during
the pressure sweep low density corona marking was observed at all pressures
between 25 and 90 microns, The cause of the anomaly is unknown.

DISIC terrain photography was relatively free of corona discharge fog.
Approximately 3.5 percent of the DISIC terrain frames recovered from the A
bucket contained corona fog marks to a density less than 0,4 above the base
plus fog level, Minor retrieval static was occasionally present, Qccasion-
ally a plus density streak was present at the edge of ﬁhé format active area
1/16 inch wide end parallel to the edge of the film, The cause of this
anomaly is unknown,

The recorded binary time word was frequently unacceptable in Instrument
304 and 305 photography. Incorrect time words were characterized by either
all bits present, the index row was missing, or 3 bits were present in some
of the rows of the A bucket material, Occasicnally the A,0, fiducials were

not present., One FG trace of Instrument 304 was faint and unacceptable,

16
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The DISIC splice separation was corrected at A/P and the CR-2 System
' returned to the HIVOS chamber to complete the B bucket operations of the
first HIVOS test.

Auxiliary recording imagery produced in the B bucket films from both
pan cameras and the DISIC camera was comparable to the imagery reported for
the A bucket, However, unacceptable continuous type corona was observed in
Instrument 305 f£ilm during the two pressure sweeps; one during 340k type
film operations and the other during 80-230 type film operation from
Instrument 305. Contimuous type corona marks spaced at 6.25 inches were
present when internal camera pressure ranged between approximately i6 to 39
microns for 340k type film and 14 to 28 microns for S0-230 type film, Corona
density reached a maximum of 0.65 for S0-230 £ilm and 0.52 for 3404 type film.
No continuous corona marks were observed whén internal.camera pressure ranged
between 50 and 110 microns, the highest pressure attained with the PMU system
on.

Prior to subjecting the CR-2 system to a second enviroﬂmental test
the metering rollers of Instrument 305 were removed and replaced with a new
set from Boston. The new metering rollers were certified by Boston to be
corona free. The binary time vord circuit was examined and modified. The
DISIC camera was reworked to minimize the corona discharge and statiec fog
marks in the Stellar and terrain film.

The system was returned to the HIVOS chamber from 28 October thru
" 1 November 1967 for B bucket operation. Internal camera pressures ranged
between 1 and 100 microns during van camera operation. Although more
than 2000 feet of 340L type film was programméd through each pan camera,

no corona discharge fog was precent on the processed film exhibits,

T
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Tﬁe percentage of incorrect time words preoduced on Instrument 305 f£ilm
was reduced from approximately 25 percent during the first HIVOS test %o 1.5
percent during the second test. The percentage of incorrect time words pro-
duced on Instrument 304 film remained at approximately 5 percent. Incorrect
time words were characterized by either double exposures resulting in incor-
rect time, or the index row was missing. Time words containing the missing
index row are expected to be misread by the automatic reader.~ However, the
magnetic fape recorded time words will provide a secondary source of time

data for each panoramic camera,

Examination of processed films from the DISIC camera revealed a signi-
Ticant reduction in the frequency and magnitude of corona fog marks in the
Stellar film, However, 30 percent of the terrain frames were affected by
corona fog to a maximum density of 0.39 above the base level., The Stellar
and terrain corona exceeds the acceptance criteria that stetes in part,

"less than 10 percent of the frames shall be affected by corona fog mérks“.

Telemetry recording of the A,0, idler roller of Iﬁstrument 304 during
HIVOS No. 2, Rev 3, Operate 1 revealed a violent upset in the rotation of the
idler roller, A manufacturcr's film splice bzcame suspect, Fxamirmation of
the processed HIVOS film revealed the presence of a manufacturer's splice
that correlated with the telemetry disturbance. The manufacturer's splice
contained significant amounts of adhesive pressed out beyond the splice
anl attached to the adjacent film wraps. It is believed that the manufacturer's
splice stuck momentarily to the adjacent film wrap during off spooling from
the supply causing a severe transient in the film path that upset the rotation

of the A,0, idler roller on the supply side of Instrument 304 platen.

18
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B, LIGHT LEAX TEST

The system Light Leak test using type 3401 film in Instruments 304 and
305 was completed on 8 November 1967, per Test Procedure CR 240301, The
test £ilm was processed.to the full level and evaluated on 3 November 1967,

Film from Instrument 304 contained minor light fogging to 0,09 density
above the base level, Fog was confined to the input A,0, énd of the format
that remained in the platen during the light soask. Film from Instrument 305
contained a light fog band 1/8 inch wide and perpendicular to the longitudinal
axis of tﬁe film. Fog density was 0.05 above the base level, The band was
located approximately 82 inches toward the film take-up end of the system in
the platen area of Imstrument 304, Photomultiplier tests revealed noticeable
light leakage past the drum of Tnstrument 304, Instrument 304 drum light
leakage is considered the source of minor light fog on film exhibits from
both pan cameras, While the drum leak from Instrument 304 was significantly
reduced by correctivé applications of RIV, the leak was not entirely eliminated,
The present drum light leak is considered acceptable and is expected to have &
minor degrading effect on flight imagery when the non-operate period in flight
approaches four orbits or more,

The DISIC camera light leak discovered in CR-1 Stellar flight £ilm was
corrected on DISIC camera #., The light leak occurred between the DISIC
terrain lens and the camera body, RTV was applied at this interface to
seal off the light leak, A special light leak test of DISIC camera #

demonstrated that the light leak had been eliminated,
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C. RESOLUTION TESTS

Standard resoluticn tests of the CR-2 system were performed on 12 and \
16 October 1967. The final thru focus resolution test of Instruments 304
and 305 demonstrated acéeptable performance,

Instrument 304 produced a final peak low contrast resolution value of
126 lines per millimeter at a collimator focus position of.-0.002 inches,
Instrument 305 produced a similar peak resolution value of 134 lines per
millimeter at a collimator position of -0.001 inches, Film Type 3404 was
used for all resolution tests with a Wratten 21 gelatin filter and a 0,140
inch camera slit. Table 2-1 shows the CR-2 system thru focus low contrast
resolution for instruments 304 and 305,

All througﬁ-focus low contrast resolntion data for Instrument 304 and
305 are shown in the attached table, Resolution values shown are for Boston
and A/P collimator focus positions set to compensate for a vacuum focus
shift of 0,015 inches., After the first A/P test and before the final resolu-
tion test, the scan head of Instrument 304 was shimmed +0,001 inches and the
scan head of Instrument 305 was shimmed +0,002 inches, The through focus
resolution data from the first A/P test of Instrument 305 is shown adjusted
for an A/P collimztor bias of +0,001 inches relative to the Boston collimator,
as reported by Beston personnel, The collimatoxr setting difference between
Hoston and A/P has been corrected so that future A/P resolution tests are
expected to have zero bias relative to the Boston collimator,

Tne system was considered acceptable for flight with Wratten 21 gelatin

filters,
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TABLE 2-1

CR-2 THRJ FOCUS LOW CONTRAST RESOLUTION (Li/mm)

INSTRIMENT 304

Collimator Boson 1st A/P Test Final A/P Test 10-16-6T
Focus Position East 10.12-67 Performance.
(Inches) Coast Boston Boston Evaluation

~0.00k - 81 9
-0.003 - 63 1k 109
-0,002 92 88 122 P 126 P
-0.001 102 119 P 110 115
0,000 128 P 117 104 108
+0.001 102 104 1 110
+0,002 . 117 .- 112 11k
+0,003 119 ——- - -—
40,00k 114 —- 8k 78
+0,005 97 - — -—

-0.004 - 83 : 81
-0.003 -—- 18 112
-0.,002 73 -—- i 133
-0.001 111 82 131 134 P
0.000 139 P 131 127 130
40.001 135 139 P 123 124
+0,002 127 136 106 104
+0.003 , 125 - _— —
+0,004 101 - 63 62
+0,005 97 -— - -

Fach resolution value shown is the average of 5 scan plus 5 FMC targets
using the 120 inch collimator. The peak resolution value for each thru
focus test is shown in the Table above underlined and followed by letter P,
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D. 1. DISIC #+ FLIGHT READINESS TEST RESULTS

The Flight Readiness Test was completed on 16 November 1967. Film type
3401 was used in the Stellar cameras and film type 3400 was used in the
Terrain camera,

Processed test films were evaluated on 17 November ﬁith the following
results., Examination of the Stellar and Terrain film revealed acceptable
reseau, time word, and serial numbers, The two Stellar shutters (modified
to operate only at 1/500 sec., per New York ECN BO 564) and Terrain shutter
appeared to operate throughout the £ilm test.' The Stellar and Terrain‘active
format areas were free of static marking, Minor skew roller marks were
present along both edges of the Stellar film outside the active format area,
Skew roller marks are not expected to interfere wiéh the Stellar time word
recording.

The port and starboard Stellar format fog levels for four consecutive
pairs of exposures for Mode 1 and 2 are shown in Table 2-2, Density values
inelude the baseplus fog level., Five density values were obtained from each
Stellar format, One density measurement was made in each corner Plus one in

the format center,

TABLE 2-2

STELLAR FORMAT DENSITY VAIUES
MODE 1 ( SLAVE)

PCRT STARBOARD
FRAME DENSTTY DENSITY
NUMBER 1 2 Center(3) & 5 1 2 Center{3) & 5

235 .3 .39 3 .31 .35 .33 .39 3+ .33
3% .37 .39 «35 W37 .33 .32 .39 .35 .33
35 .37 Wbo 3+ .36 .35 .33 ko 35 .33

.33 .37 .40 .35 .36 <35 .35 .38 .34 .33
Base Plus Fog Value 0.19

o —
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TABLE 2-2

STELLAR FORMAT DENSITY VALUES

MODE 2 (INDEPENDENT) -

PORT STARBOARD
DENSITY DENSITY
FRAME
NUMBER 1 2 Center{(3) &4 5 1 2 Center(3) &4 5
1 .32 .35 .38 3 .39 .32 .32 .37 .32 .32
2 .35 .bo L2 .35 .36 .33 .33 .39 .33 . .34
3 3,35 .38 .33 .35 34 .33 .37 .33 .31
L .33 .35 .37 34 L3k .35 .33 .38 3 .31
Base Plus Fog Value 0.19 '

These Stellar format fog densities demonstrate acceptable compliance with

the requirement that density values shall be approximately 0,2 above the

base plus fog level,

This density value has been established for the CR-2

system only, and is not the value stated in the System Requirement Specifi-

cation,

The time word associated with the start of pass frame contained ghost bit

imagery in addition to the normal time word., Ghosting was attributed to

test conditions only and 25 not expected to occur in flight.

DISIC #% wac considered acceptzble for flight.

D. 2, CR-2 SYSTLM FLIGHT READINESS TEST

The final Flight Readiness Test of CR-2 System, Instruments #304 and

#305, was completed on 20 lovember 1967. The Flight Readiness Test of

DISiC camera {) was completed on 17 November 1967 with test results de-

tailed in the referenced document,

~PoR-SRORET-
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Instruments #304 and #305 were Readiness tested with flight type 3404
film, Test film was processed to the A/P intermediate process level,

The final Readiness test of Instruments #304 and #305 revealed accept-
able imagery for the 200 PPS timing track including the slur pulse. Horizon
camera fiducials were all present. Horizon camera shutters appear to open ‘
and close properly as evidenced by the presence of exposure lamp imagery on
each horizon camera format, Imagery of all the rail holes, pan geometry
traces, and start of pass mark were excellent at all cycle rates tested
ranging from 2 through L seconds per cycle for each pan camerasa,

The final Readiness test film exhibits for Instrument 304 and 305 were
free of image degrading scratches, static fog and minus density streaks. Rail
scratches in the final Flight Readiness test £ilms were multiple and moderately
heavy on thc_film exhibits from both cameras, Moderately heavy rail scratching
is not expected té degrade flight imagery,

One ghosted time word was observed in the final Readiness test o° Instru-
ment #304 out of & total of 20 Tormats. The incorrect time wérd contazined
ghosti bit imagery in addition to the nommal time word. Associated with the
ghosted time word was & double instrument serizl number with images slightly
dicplaced,

All of the other nineteen time words produced by Instrument #304 appeared
corrcet,  Time words with ghost bit imagery wifh density less than 0.3 above
the bLuse rlus Tog level were crponied to be read correctly by the automatic

dute reader,
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Oné incorrect time word containing 3 bits in several rows of low order
bits was present out of the 20 cycles of the final readiness test from Instru.
ment #305. All other time words appeared correct. Correlation of incorrect
time words of this type on the film with the tape recorded time revealed that
the subject incorrect time word was actually two different time words super-
imposed upon one another, The tape recorder consistently demonstrated‘fhat
one of the time word exposures was early plus one time word that is correct.
The correct time for the double exposed frame was recoverable from the tape
recorder data. |

Incorrect time words with the index row missing did not afpear on film
from either pan camera during any readiness test possibly because the cycle
rate during readiness testing is of necessity slow and is approximately L
seconds per cycle. Prior to recadiness testing and specifically in HIVOS
test films, less than 1 percent to 3 percent of the formats from Imnstrument
#305 and #304 respectively contained incorrect time words with the index

‘rov missing. It has been established that the tape reco;ded time data may
be used to determine the correct time to within 10 milliseconds for incor-
‘rect timo words roccorded in film with the indéx row missing.

Anomzlies observed in one or more of the first three readiness tests
but vhich were not present in the fourth and finel readiness test included:

INSTRILEDT #3530k

Intemittent 200 PP3 timing track, minus density streaks, heavy rail
scratchoz,  All were corrected by ramoving emulsion buildup from the rails,
replacing the primary flight filters, end cleaning the field flattener.

Occacionully the time word showed compliment row only.




INSTRUMENTS #30L4 and #305

1, Processing streaks in £film exhibits from both instruments were
eliminated by cleaning the rollers in the first four racks of
the RT-12 film processor prior to the final readiness test.

2. Minor variation in bit density and sharpness,

3. Time word contained all ones due to planned ones jumperrverifica-

tion,

INSTRUMENT #305

Heavy rail scratches, Heavy rail scratches were alieviated by
removing emulsion buildup from both instrument rails,

Nominal slit widths intended for CR-2 flight use were certified
by direct measurement of slit imagery produced by -strobe light exposure for
Instrument #30k and #305. The time word appeared normal with the ones jumper and
30th bit complement. However, index row and compliment row are all present
at lower density., Slit image measurements vs the nominal cam slit size

are shown in Table 2-3,
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TABLE 2-3
SLIT IMAGE MEASURRMENTS vs NOMINAL, CAM SLIT SIZE

INSTRUMENT #304

Cycle Rate: L Sec/Cycle
Filter : Primary W-21 Gelatin

Frame Slit Image Nominal Cam
Mumber width (Inches) §1lit Width (Inches)

0.273 + 270
oo 275

. 273

0273

0273

. 220 .215
. 217
. 215

<175 . .170
.173
<175
173
. 170

. 137 .13k
o125
127
«125

«213 «215 Failsafe
.213
. 211
.212
.210
.210
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TABLE 2-3 (Cont'd)
SLIT IMAGE MEASUREMENTS VS NOMINAL CAM SLIT SIZE

INSTRUMENT #305

Cycle Rate: L Sec/Cycle
Filter : Primary W-25 Gzlatin

Frame Slit Image Foninal Cam
Number Width {Inches) §lit Width {Inches)

<335 340
333

. 33}"'

.334 ,
.334 340
333

335

. 33J+

. 265 270
. 265
. 264
.263
. 265

.21k 215
.212
.210
. 208

.333 +340 Failsafe
.340
«337
.335
-335
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Correlation of the slit settings sﬂown with cam positions verified
that the cams were constructed in a sequence opposite to that required
for CR-2 flight (Mission 1102},
The alternate solutions to correct this error were:
(l) Modification of the stored flight program commands to create
a reverse timing sequence,
(2) Fabrication and installation of cams having the proper slitA
change sequence,
The latter alternative was selected since it would eliminate potential
human errors in flight &nd data reduction operations,

D.3. FINAL CR-2 FLIGHT READINESS AND FILM LOADING

The final CR-2 System Flight Readiness Test.was rerun on 27 November
1967, to verify the functioning of new corrected exposure cams for both main
instruments.

Evaluation of the processcd 3404 type film exhibits from the final
Readincss test of Instruments 304 and 305 revealed that the new cams did
provide cpeeified exposure slit widths in the correct sequence.

Measurements of procecced slit images produced on successive frames by
strobe light exposure are shown in Teble 1. These measurements, when com-
pared with the Flight Rszadiness test procedure, demonstrate that the functional
scquence is correct. The measured slit values are considered to be within

accepuible tolerances for the epecified values,

.
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TABLE 2-4

CORRELATION OF EXPOSURE SLIT WIDTH SEQUENCE,
CAM POSITION AND STEPPER SWITCH POSITION

INSTRUMENT RUMBER 304

Frame Measured Stepper Cam Position Nominal Slit

Number Width (Inches) Switch Position Number Width {Inches)
1 .139
2 136
3 2136 2 1 .134
L . 134 :
5 .134
6 157
7 . 164
8 .163 3 2 170
9 . 164
10 .225
n .223
12 . 220 L 3 .215
13 .215
14 .220
15 .218
16 . 268
17 277
18 27k 5 L .270
19 279 _
20 .278
21 .228
22 .23k
23 .233
24 229 8 Failsafe . 250
25 .235
26 .230

INSTRUMENT NUMBER 305

Frane Measured Stepper Cam Fosition Komina} Slit
Number  Width (Inches) Switch Position Number Width (Inches)
1 . 204 |
2 . 200
3 . 200 2 1 .215
L . 200
5 .200
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INSTRUMENT NUMBER 305 (Continued)

Frame Measured . Stepper Cam Position Nominal S1it
Murber  Width {Inches) Switch Position Number width (Inches)
1 . 204
2 . 200
3 . 200 2 1 .215
L . 200
5 . 200
6 . 256
T .258 _ .
8 .258 3 2 .270
9 . 260
10 «331
11 334
12 .335 L 3 340
13 .330 :
14 «333
15 .33k
16 «330
17 .333
18 .335 p] L . 340
19 <337
20 .330
21 .33
22 «335
23 .331 8 Failsafe .3k0
24 .331
25 «335

Acceptable euxiliary data recording imagery was present on the film
samples from Instruments 30% and 305, Acceptable imagery included the 200
pps track, PG traces, start of pass mark, A,0, fiducials, PG rail holes,

and inctrumeoent serial number.

Time vord imasmery complicd with MIL-STD 782 relative to microdensi-
tometer measurcments, Bit diameters ranged between 6.3 and T.k mils at the

50 percent density level., Bits are considered acceptable vhen bit diameter
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is between 6.0 and 10,5 mils with bit density greater than 0.3 above thé-
base plué fog level,

Most time words produced on Instrument 304 and 305 film samples
appeared to be correct. However, 4,8 percent of the time words produced
on Instrument 304 film have the Index row missing as well as an abnormally
low density time word row. The complement row appears correct, The auto-
matic data reader is expected to misread all time words containing the miss-
ing index rov, Examination of Instrument 305 film samples revealed that
3 percent of the time words had multiple intérrogates resulting in
incorrect binary time,

All of the Flight Readiness film exhibits were examined for image
degrading scratches, None were found, Rail scratches were severe on film
from both pan cameras, |

DISIC Camera No, bk and Instrﬁments 304 and 305 were loaded on 29 November

1957 with flight film without incident, Al1l Flight splices were acceptable,

E. CR-2 FLIGIHT CERTIFICATION

Final loading of flight film for the CR-2 system was completed on
27 lovamber 1967. Scnsitometric measurements made on éamples of this flight
supply film for the pan cameras and the DISIC Terrain and Stellar cameras
demonstrated satisfactory photographic characteristics, Film types 3&0&,
3400, and 3%01 were evaluated,

During dynamic operations film tracking appeared acceptable, One
scratch vac observed on the backing side of film from Instrument 304, The

scratch was approximately 1/8 inch in from the film edge., The scratch was
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jntermittent and was first observed after the film exited the constant
tension roller assembly at the supply cassette. The cause of the scratch

is unknown. The scratch occurred outside the active format area beyond the
PG rail holes and time yord imagery and was not expected to interfere in any
way with Mission 1102 performance.

The rubber boot of Instrument 305 Port Horizon caméra_touched lightly
on the corner of the platen light shield extension during camera operation.

It was concluded that the boot would not be damaged in flight by light con-
tact with the platen light shield extension.

Rail scratches were heavy on the emulsion side of the film from both
pan cameras 304 and 305.

Horizon format vignetting was expected to be minimal. The Horizon
shutters sppeared to open and close in the center of each fiber glass boot.
One steel ring was installed in each rubber boot near the interface of the
boot with each horizon camera. The steel ring was expected to prevent the
possibility of the rubber boot getting into the field of view of the horizon
camera. Controlled exposures of both Stellar formats were programmed into
the "A" bucket for possible base line use when evaluating Mission 1102 Stellar
photography. Five pzirs of Stellar formats were fogged at each of the follow-

ing three brightnesc levels, measured in foot lamberts.

*

Actual Desired
1. 0.08 0.015
2. | 0.3 0.15
3. 1.5 ' 1.5
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A final photometer check for light leakage showed that the system was
free of such leaks except at the main camera drums, The previous live pay-
iload light leak test showed that leakage from this source produced only very
minor fogging effects.

The photographic performance of the CR-.E system was certified for

flight on 2 December 1967,




programmed. The orbit achieved was well within the 3 sigma predicted dis-
.persions.

Both panoramic cameras operated satisfactorily throughout the flight,
Average cycle periods for both cameras were within 1% of the pre-flight
calibrations, '

The DISIC system operated normally throughout the flight as indicated
by the telemetry monitors,

The FMC, exposure control, ciock, pressure make-up, instrumentation,
and command systems operated satisfactorily throughout the flight.

Accent vibration appeared normal and was within the qualification levels,

The thermal environment of the panoramic camera was within the pre-
dicted tolerances and ranged from an average high of 65°F for the -1 mission
to an averege low of 53°F for the -2 mission for both panoramic cameras,

The temperature of the MC programmer was higher than predicted and ranged
from a high of 115°F to a low of 9OCF, Table 3-2 presents the temperature
. summary for T/M sensors located as shown throughoup the CR-2 systenm,

KTK-ZORRO 38 (Panoramic camera -1 to -2 switchover) was commanded on
rev, 76, Cut, wrap, and transfer from the first to the second recovery
system occurred normally. KIK-ZORRO 39 (DISIiC camera -1 to -2 switchover)
was commanded on rev, 8l. Cut and splice and transfer td the second

recovery system occurred norm=lly.

Both recovery systems were successfully recovered by air-catch with
all recovcry events occurring on time and as programmed. Impact was within
tolerance for both systems,

The SRV tape recorder sycstems operated sstisfactorily throughout the

flight and all recorded data was retrieved.
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SECTION 3

FLIGHT OPERATIONS

A, INTRODUCTION

FIV 1642 Mission 1102 was an Agena vehicle (5501-B) and & Thorad Booster
(SLv-2G)S/N 514, The Agena fiew nose first in orbit and included the follow-
ing special features., .

1. Twelve rocket IMU Systems with boost and de-boost capability,

2. Three Control gas spheres for attitude control.

3. UNCLE UHF digital command system,

L. Pyro-diode by-pass by Uncle 110 command,

5. Special telemetry Link IV (A/P).

6. -3 A/ P payload,-

7. Five 1H batteries, one Type VI.

The payload system consisted of a CR dual recovery reconnaissance
camerz system (CR-2) consisting of panoramic cameras 304 and 305 and DISIC
Camera No, %,

The nominal dual mission was programmed for 15 days, The actual mission
length was 13 days with a 5 day -1 mission and an 8 day -2 mission, Both
recoveries were successful air catches with all of the film supply being
recovered with the exception of the stellar film which was in excess of the
flight programming.

B. SUMAARY
Lift-off occurred at 14:26 psp (System Time 80741,2) on 9 December 1967

from SLC-1, west pad, All launch ascent and injection events occurred as
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stopped for 16 revs., This did not adversely effect the rayload system except
.to delay the Post recovery testing by one day (16 revs). The post recovery _
testing consisted of: exercizing the command system to assure that a1l
commands not used in-flight were operational; operating the ranoramic cam.-
€ras in mono to evaluate Agena response; and to accumulate as much on-orbit
running time on the panoramic cameras as possible,

All test objectives were met;however, the_Nb. 2 panorsmic camersg,
failed after 1130 cycles of operation, The No. 1 panoramic ca.me&ra com_-.

pleted 3941 cycles before the end of the programmeq tape.

C. ASCENT PERFORMANCE

All ascent events were normal with in-flight reset (Door ejection),
A/P to Orbit Mode, Instrumentation Switchover, ang banoramic camera to orbit
mode occurred on time and as Programmed, There was no evidence or Panoramic

camera rotation during ascent,

Attachments ang the Instrumant Barrel/DISICONIC Interface,

Random vibration data from flight indicated all excitation frequencies
a&re higher thanp the payléad Tresonant frequencies obtained during Qualifica-
tion Tests, The actual input levels during flight were approximately 0.5 g RMS
in any 50 H, bandwidth, The qualification levels in any 50 H, bandwidth were
1.5 ¢ longitudinally (minimum) ang 1.0 g laterally (minimum),

Table T list or excltation frequencies are noted for information only,

They were observed along the Y-axis during launch and transonic ang lie out-

side the Tange of concern of the system,
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Longitudinal vibration during ascent -Levei_Ls) are listed in

Table 3~1 and are compared with CR-1. The frequency was 18.2 cps, and the

maximum value occurred 10.2 seconds before main engine cut-off ( THORA.D).

TABLE 3-1

RANDOM VIBRATTON EXCITATIONS

LOCATION LAUNCH TRANSONIC

' (G's Freq.) . (G's Freg.)

Sta. 86 7.2/615 H, .8/520 H,

Left Delta/Barrel 3.7/680 H, _ .84/40 H
Attachment 1.49/1060 H,
Right Delta/Barrel 2.22/750 H_ 2.05/1435 H,
Attachuent | . ~ 1.148/1650 5,

'IIIIILEVEES

(X-axis only)

CR-1 (G) CR-2 (G
Sta. 85 2.4 1.35
Left Delta/Barrel 3.5 1.60
Attachment
Right Delta/Barrel 2.45 ' 1.35
Attzchment

38




] i i i 9 - I aaa T -
.—.‘._. [ * - & ) [ ! - " - 3 -
___ __ S ,_ Lol 18 T8 Vel TR TO (e T T o TS o __
! bog B ong o ag P S na R e e s :
: | __ | e 106 o5 TeE U RN DA S
.“ ! ﬁ I m o 1 . . o - - e (e J g I.l._l...ll.ll!l-_ - ! } |
| : SN N L i e T e ."
) ) —— ¥ - ——— . 1, H -
! ! { o “r ol oomer - i " ;TR - e : ! i i
% i _ | ST evyoenr | oo | ST S1T 4 ot f oot PETT L T st b o/ :
| I i w1, TN Fea N R e SN U N e i ;
“ ] L E L b G T T TS T e 2
ﬁ i ) e { - ,, e ..l.“ H : 7 _ u.t.llnl..vw.l.lln! '
_ _ ' __ _ s “...w _ N“ } i N __ HT m i - * [l . umn oAy P
. iy B . ] - 1 ; ) H
| | | 3 £ 160 sl L n [in | F o “ “ M
N ) ¥ N (0 N i d Vol
LA e s e e P SOURTRAIG ]
£e cc e | AU e -
<4 ....cm 1 T8 oS G o g “ | 0% _ LIV g,
s P ] ~ 5 - . ; !
oS 178 1 65 ] 68 | s 165 et | fon | anaiesmy A
i 1 T o ﬂ (e ) .
1 | 't ' | - .
| i 04 ‘ Of 0% 04 0% bre 0 e | o _ i — =
— _ , m | f __ __ 04 _ ) _ cG _ 1% | an _ o]9 _ 26 _ i r.r.-uqﬂm.w.._....»..
. i ! 5 ] ¢ 1 1 T om ey ’ -
- ! _ ! I | ! __ I i “ _ GOTRL uedy
g X - ! =] hon ] i - - t T,
m _- * - ' NnL — T Cm _. C:ﬂ n\m “_ r\\m m Qnﬂ “ Nm “_ Nﬂ _ 1 .ﬂ — mu‘.m _ .u._ __..d..u.u ...:f.ﬂ Liﬁ_n..
! _ , - - i i e ; i ; ! J ! .
: ! i ST i - “ ' - . [ | e ! i
i “ “ [ og {06 105 foS yoc |og L os o6 vol | oeg g T e ey &
j U 12 ) - - \ ; ' jo— L — ]
L _ i _ R L 04 “ S m & oSy} ooc m o) T R A s _ 2 P eusg _.
; _ T A e L S AR SV IS |
T T 1 ! - . " - oy .. .
: ¢ | A I T I I B LT s g e
. : A B R e e e o e ;
_‘ ; : __ R L T R P0G g __ A P N Gy AROTSTIE E,
“ - H - . " : — : ' 1 ;
! | i ! | Sy 1 oay _ I B T A My i ataarpemat] TG e |
M. i _ i _ ! . ] v b R P “ K IV A oL R R AT ¢ _
: B oo, § T HE ' - 1 - - — ‘ .
— ! ! ! i B T T U G S ST S T SR RV Rs T B v ]
__ .— . “ — _ — ‘_ - ._ J.. ..— 1 .. f ._ [ .Il.-.,.ll. a | M| . b ._ . ml L _ dn r.a.“.s <Cm..’rdvﬂ m
— H ! _ AR R N N R R | u |9 ey __
! { N |m . ! - \ P . i ' — - .
. _ ! " . P €% 08 oof } oon P * _ ; C m
i T ; N 3 .
i _ | R A “ “ |
B ] f ; ! et i .lu_ - i ! {
m _ 1 _ “ I C m At * (SR m ,.h.v.u_. bl u_. " o “ : h
- + ; . . y ‘ ? I { N
m | i | S | Ja i T ) T |
. . _ ] .. _ ..m _. -._ﬂ “ b . \__w __ : m “
i . s . } .
; R T A T AR T !
- ” _ _ 1 _ ! m " : o1 ._ W HE “ a... -n.....n C..".,.,.m
H ! o (3yten | o b e d .
— i | R R R “cc.-..r poUack LoV LT0Y Aultiog )
——— |

.._.m.:.mm.l aTomms | (0/1) 440 I4IT WOMd SaNOES

atiie:

’ . N e, .. e - e
VO Livir (Sq) AQVZAS TEANMTIL, INZISV



e —— s -

_ S T R T T e e sy s S
f ! : ! A ]
* —_\.ﬁ 1) Y E] | w I — —w 1 B
1 Tl 1! ] ! PR e ’ ‘
__ _ m _ Lkt et L IRt R j 5T 1 21 L | oo ﬁxlw ‘
{ “ * . .\-.l _ e ] S Y A ” R i W VoLl = ) :
| e [N AN eV~ P | L. ~ } - 3 : s h
: Lt {2t . m Lo 04e P S0T ool nD o 6l R P * 1
L [T w1 2 o T ] SN M A w
‘ _ i h L ST ; { O#C « HiHe! 11000 ” ) _ U_qm“ { < ! = _ P e i
t - ] ; i f HE i o] s [ YR ¢
b s PR R ! . ! : ] ] ;
! — HREY: _ eI N i “_ ST /.2 _ :\_.W : e m R “ o m - i : _”
: | H HEE Fy— - - : — ro.r- | I O [ 2 m !
! i | i neT m A I A S R4 S I }oEGr ! T T e . m“
: s . e SV IS T RS -~ v
| . N B ey may e B L RS S SN A TN 45y |
‘[ , S I B L I L T A B L edt 1 b a1 gg J il ;
0! { e . [ - [ - LI
! AT TaTy g 0% 1 Py b e Y o IR . . !
! ! s __ ti e o6z 1 1o by | w2 iyttlmy jai ey (€ |
t T-T s i b opas U e T IET N R ; - y i '
m. W m .\o_\ _ LG i v m At U ¢ e m I _.O n— .\\.(_.u ! _”_”._n_a M 1 f‘. ." J,:.‘ “ N m _
| [ et VT o)) It ot ; SR : S .
_ | T MR W DT 0Ly ThT o o b s T g
f _ ; — : ! _ T T LT L A A B Al TOTLTYY DITaT
i L TR O 1 S At R TEAt BOY S P ' : ” ; nr
! i : ; s ! e _?..rl.. o) N A B PohT =80 #.ﬂ voCi o1 ]
_ _ _. “ p._._”N * H.Nr“ ! LT “ Teyne ! ey h i -y ! “ . m . _ " _ _ - ...
i i ; ; : bl 4 _ L ” S e Voo | SA m T Loy “ c i
i i e olzl ot ool cap ooy (P , , :
m _ e N | & M thi“ MLy r(.~.._ et ” Dol cr ._ 40 m NE _.
- i . 3 P A [ T N S S . !
: | E2 | DT VOASEY Gk Ty CoEly e | T e T e
T I A St il M R L S AL BN G N L
| } ! i S oggft o€ nt o poc oo e e Pt —_..!
i : : o L :..m AR S AR AR R
: ! ! PTGy CAg i T b e bl I Rt
1 m : LA LRGN WL IR IR B I IO R SIWoTeg
H Y R P ; . : - . o
; _ w Rl I e T N R TN
i { N S _-l..l.im ) - -— U S | : .
i | i @Il We, OB ey tet! G Gei UL 1 iy il
' M ' (s e s s, el - = H
. i i i JTIE P cect pou T T o s R
h : m RALY Ok I LA I O RPN SO SR o B S A TR
i H i bonel _ Tac !y AT ! o e _ } : - S PR L
m ; ; __ jooel TRy heei do Vil Sl Gy | e s Jo i TN
H i H | _\.,\.l_ j~o ) _). [l ~ \..L N ] ) H “_
o ' ! aL ) S de - R R e - 1 . i ; r—
:w ; m m u w “ 4 nl_..lluu L i st ™M : :«OO P . A Poon ] 2
- “ ! * ¢ 4ty GE G SR s T ! e
_ i : " s i Meyp ey oekz ] g PEL T e T . LutIIns
— : H A (A IS S T R R R ! e _
_ ! T 3 ! - II_. ! " ) K U- W m v [ _._.nu ' “m. : w_.) ~ S ! :
' ! f 9] 10 P N I o o S ! et :
1 n “ _ | | - mﬂ [P L bl S Coboen _ ) S P * v AT
‘ o = o —m—— i ] . =0
m w m “ ws _ =0 o6 _ G m i " - ._ o _ ol AT P ; o -
. | I y ! [ | '
_ H i H H e e 1 ! HO ! 't N . ] - ] > i
“ m m m (W] “ ] &...ﬂ. “ o m /oy _ &. | m L { _m ﬁ..ﬂ " H._. m .h ... mﬂ .” “ .“-..-..Hmuﬂu\.J noeTIT “
- ] o+ st e ! = i A T : ; ~ o
. | : _ I N { Cuitp+ R 063 P VLT 0T womﬁ... LLITHE Sk o H _.;.r“ UDLawhLf dghel
b ———— : ! ‘
ohotl GTOTIEA :
, (0/T) 430 LJIT WOMJ SANODJIS : . .
e e — .
¢t TOIRV (&) REANOS AR



FOP-~FRSRET |
L

D. MISSION DESCRIPTION SUMMARY

Programmed Mission

Programmed éﬂlﬂ
Leunch Time . PM PST 1:30 - 2:30 2:26
Mission length - Total (Days) 15 13
-1 N/A : 5
-2 N/A 8

TABLE 3-3

FIIM CONSUMPTION - CYCLES

Pan 304  Pan 305 Stellar Terrain

Port Stbd ‘
Sample - Off Spooling 19 19 - - -
Pre-launch 148 W6 326 331 115
-1 Mission 2926 2918 3656 3662 2360
-2 Mission 3069 3074 3gk2 3948 2430
Total 6162 6157 7924 7931 4790
']
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TABLE 3-4
DMU ROCKET PERFORMANCE

MU NO, Rev, No, Velocity Change (FPS) Period Change (Sec,)
1 14 14.8 | 9.2
2 L6 15.3 ‘ 9.6
3 T1 15.8 9.9
4 97 16.7 _ 10.4
5 120 17.1 : 10,7
6 139 16.8 10.5
7 163 7.1 _ 10.7
8 182 17,1 - 10,7
9 201 16.85 10.8
10 233 16.55 10,k

*11 239 19,8 12,4 .
iz Not Fired
*De-Bost

Figure 3-1 shows the ground track and period error profiles for the
flight. Figures 3.2 and 3-3 show the mean altitude and operations

densities for the flight,
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V/h Match
The V/h ramp to orbit match generally was within 214
Tor Mission 1102-1 and within 4% for Mission 1102-2 over the area

of interest.

DMU Operation

Nine of the 12 IMU rockets were utilized during the
active portion of the flight. Two rockets were fired after
the second recovery. The last rocket was not fired due to
power dépletion. My operatién was normal in all casges.

Table 3% is = summary of DMU rocket performance.
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E. PANORAMIC CAMFRA PERFORMANCE

Both panoramic cameras operated normally throughout the flight. Camera
system dynamic operation, 99/101 percent clutch operation, start-up, shut-
dovn, and transport functions were normal for all passes with telemetry data
available. Cycle periods were within 1 percent of the pre-flight calibration.
Cut and wrap was cormanded on Rev. 76, all switchover and transfef functions
vere satisfactory. ‘

F. DISIC PERFORIMANCE

Telemetry monitors indicated the DISIC system operated normélly throughout
the flight. All trensport and internal camers control monitors indicsted
normal operation, however the processed film indicated a failure of the terrain
capping shutter. Cut and splice and transfer to the second recovery system
wac initiated on Rev. 81. All events occurred as programmed and were very
satisfactory.

The exposure control change mechanism in the DISIC was disabled prior
to the flight so that only the 1/500 second exposure time was operative.

The telemetry moniter for exposure conlrol was not disabled and indicated
‘correct response to the switeh rrogrammer output.

C. ILOTRITENTATION AID COLAITY SYSTE PERFORIANCE

The instrumentation systen operated satisfactorily throughout the flight.
However, the DISIC shutter monitor failed to indicate shutter operation on

Trames 2, 3, erd L on Rev. 81,

b7




The command system operated normally throughout the flight with no

evidence of missed or unexecuted commands., Several echo alarms occurred

at various stations due to station problems and/or anomalies,

H, EXPOSURE CONTROL SYSTEM PERFORMANCE

The exposure control system operated normally throughout the flight
with all slit width changes occurring as programmead,

I, CILOCK SYSTEM PERFORMANCE

The clock system operated normally throughout the flight. Good cor-
relation Between the clock time and system time was obtained. The correla-
tion equations are as follows:

First Order Fit

System Time = A, + Al Clock Time

vhere

Ao = -26132h.13347 Ay = 0,9999999619416

J. PRESSURE MAKE-UP SYSTEM PERFORMANCE

The pressure make-up system performance was normmal with an average gas
consumption of 11,49 PSI per minute, The total operate time was 193,87
minutes and there were 108 BT operations, There was a pressure of 540 PSI
ranzining at the end of the flight,

Two pressure gages were instslled in the system to monitor internal
syotenm pressures,  These gages confirmed correct opsration of the BPMU System

by irdicating en inercase of the internal rressure of the system during PWU

op-ration. Tuble 3-5 gives a tebulation of the internal pressure from the-

or .tracking stations during non-operate times.

48
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TABLE 3-5

INTERNAL PRESSURE (MICRONS) WITH PMU OFF -

Rev. Pressure Gage
2 56
18 21
34 17
50 14
66 13
75 . 13
83 12
99 9
115 9
131 T
140 9
159 T
168 T
182 0
198 0

During instrument operations the gage indicated as follows:’

(pressure in microns)

Rev. High Pressure Gage

On Peak off
9 a7 67 67
210 1 T2 275

K. THERMAL ENVIRONMENT

Temperature data for the-cking station acquisitions are

included as Table 3-6. These data indicate the payload system temperatures

were very near the pre-flight predictions. Data from two orbital profiles

k9
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vere reduced and includéd as Tables 3-7 and 3-8, These data are from Revs 24
and 202 respectively. TFigures 3-14 and 3-5 show actual vs predicted tempera-
tures, These figures indicate that the temperature change from Beta angle was

more severe than predicted,

L. RECOVERY SYSTEM PERFORMANCE

The recovery capsules were recovered by air-éatch on Revs 83 and
212 for -1 and -2 respectively, All re-entry events occurred as programmed
and within tolerance, The condition of recovered capsules was satisfactory,
The predicted versus actual impact points are as follows:
Predicted Impact  23° 1,4'N/168° 51.h'W  18° 59,5'N/163° 12.8'W

Actual Impect 23% 11'5/268° 391y 19° 5'N/162° 59w

A sequence of events and event times are given in Teble #3«9%

50

—



A s N - H ! ’ R | —_— . - HE - ) —
|Gh ber P sy 8p U {93 g 14 Jen L Tun | a7 LESEN
! m T L e “ LAt m U e _“ oL N m_ <. __ <, m _ nfs A3
: T TanTTTi i == _ moe— Y et e : —
| == = 1 1w 9 %9 b | e IR DY) ENEEE
T . . ", s o : D \ . | '
- aa - 1 - i ' ! S : 3o own Lo (e
__ | _ m vag A [ o6 : 6 ) oo | He “ 54 | T 1 =0 ) CA m £ m D\r..n
: | [ ’ ! ! i
H pe Ay - iy 7 ; Y; T—— nee
R { €5 | 16 gq oG HFS A m IR R st
! ! : i 1 . I ' :
i ¥ . i H ' . 1 H H - f s - - p— odmn
| == b == | == |45 ! VA 1 N T A IR S T P LS ] s g w 5D [} €TV i
H i ; i } - . I | ' H i '
R R R D T I U A s it A T T R P SN
. J 1, 1
: ! [ - A ot T LT PP . [P e S S Tt [y Tty ittt
_ ! | el GUT | Sut | 5ot m R A A B A S S G S U W ST LT [ TREELILGLT Dao(s
' H H ) t 1 4 H H 1 .
: H . T _ . Y oy _ e
j m IERE o | | 98 105 [ oc 1es Lo 9 en [Se T wmteq ozt don |
- A - T = 5 (e ¥ - — e ! . - em
| 26 | B p e B lw iy te TH.iw m Tm W D e
5 ' t ' '
! ' s : o o - - , : e
m ! a6 | o _ | Plo f s g ! e o Db o o }
| f 1 _ H ) ; i ] : - d 3.|._
| o e o e e T
e - - : i , . ! ! - B ] SR
RN R ERE ERERAREEE: DI BN IVHE K
: \ H ! H ' ” - | ) T ! T X H 1 '
. B H | [} " o (Y A v ¥ o v - o H [ .
LA T A o B 5 T I A ) IR N T L AV B U0 A B T DY AR wﬁmmuq SR
g, - ey K ¥ s v - X X ; i k . - !
" — . - S—— T A T = T T T ey e
R RN bag | e m 19 | &S L9 e e | P s W “ GO TR ey
- R j - . : ! ; ; ! )
. . P ' - H— - L - i " i 1 i N - - |y .-
R R T TR ) S B S A I A TR I X | 3 rTo0 5von
. " - . - — : . : : et : e S
iTh 2 [ 2 M [ L ) [} A \_. " v | L PRSP L /) Vo " g L%
Lo | e | g , B89 e Aoy e b e |k YT s g
y : ‘ ! H - iy . i ] 1 . —_
, . . - 1 . [ con H - . [ | Tre.r . .
A m RES] _ 3R f) _ L) 1), 1w il a3 i o _ Jo _ to m Ja “ “ m ot _ W _ i * w o TE T _
- 1 " p m py . " ” e . * : | .-
K Sy ; ol 0g o S I VL on €9 “ S _ S “ o w 53 m Coh s i m podang wesd po
[ ] . ; : ] | !
Ve ; o~ | . I o - -, S d e ey b bt i y . o ] ) mﬁ
| wals _ La i) A m.n N 19 W <1 W o _ ), “ .\\ | W | iy __ vl u na . _ 0 _ i SOVETAV “
P R ) : { P ) . T T P e e g Ry d )
La i7G G e Y ! P S n D m o m SRR 10 _ B A " O R, " 5 a E i
JARRE ; ‘ - i — o A — . i . '
S m JES | G vy " sS m . | I m a0 ! LTI A K R ) i AN e m v b L _ ) u_ PR m o _ m
el } H i ' ! H Y d
. a, e oos . . I . B . o . : . T - . . laee T '
m; _ % S BT g _! ﬂ; _ n: _ I _ L _ SN A _ i ” Lroh s _ &.... " o B ﬂ L _m DY oweg i
— _ - = — e e e e —~ e e ——— :
LG m 4 M o q% “ 0 _ a9 W [ 79 el “ [ o m SEE T AU B e B VA I RN “
Nt . - § b R, 1 N | - i O i - e
A B ) o b | oo R R A A A B R Y B AR oo v v ) @ iTen swen ;
_ T =t cor R H Ve . . B : . . [} - " H “ ' - u-.‘l -~ - e rrmy - i
N6 | o o oloke b b A by ) i) N LT%D 0uT T ol R __
. H H 1 i ! J
.t ) . [ [ e . - . [ i P - [ i i [ ' K . Ll [P
Cetloe oserd STY | ooty As b ool L RPN S N A I I B K ~|m e WOVALBLOT X9ITpE
. H 1 i . &
— MRt
- dd b by A
Zhot TICTIEN _ . .
- f- AT SATA S ey T
— -l.!N Il.m.-U'll g.”\.ﬂcﬂ;‘.uh \ .L.OU FATRINCHEIC IO r....Hl-. it

¢~cOTT pus

T-20TT NOISSIW 9~ FTavL




T _ - .- h o- h - | - _ -] - m-.. ....H _I...lu, .m..”.:: - .m!..... M g _ T3 “ _
L N P O IO T R R T NN :
IR L “ 2 m o | iz 1o ot oy m iL _ e 1 IE . ol lon |Gk SR " ﬁ _

Gl _ i _ o) o “ =) _ ) co _ 92 1 af * 69 ~ R o wm_.v w = . - “ T “ m
e ._ AR L S BTN __ ST * LT _ GET _ el “u | st momw foeT __.&.p e ‘ T ~ __M
- N R T A L et (e i 50T B T TonITr Agy ~_ E
Lk Nk -l R R R P Cim (9= | @im fues | fem e | b iy i e
R N N N T N TN E N 128§ &€ 1gf jgE {E ”

i LA LY _ 53 6 m o w o9 _ 5), < _ ) _ 2). m =) _ _W .mrL. _ 5 m e m = m . .“ u
N N ECN N Lot Jeo (T el E a6 oell Gn [T | Teaang paoaz
Q bty beoher b g {4 Joe () et PR R ml.m = _“ — __

; IR | i . . _ |

S Su Ee en JE TR Tee o [ i Lo o o o o T
A I A N e O O R A O FUO R TR e
L S I TR N N NN RN
= _ S _ el B m St mim.., , vt m UL | W9T | i ot foer __ e ~ S F_..mm R “ < .
ot orT : rs m QT i &g ~ 6Tt w Lo W ney a_ )= m ge m Y m G .” c i oot w = m e _mlln4__ ”IMI__ S— C”"r?
A N N R R O R T T
ool BT IR I T T RPN T ERETEEE “
H - A e U e o ERERPEE PR K
<l i ot 15 ol it v “ ° |4 Jn . T m ST I mm _ "
AT oL Tl s TR we oar oo RN B TR Iz “ 7| ,_..,,:Im T _.
Ty SN I ol by Lot oot R _ el .w ‘o _ Jo _ i m_,..n.ﬁ _ G _ Golf Q1 w ; SusaTvg _
BRI IERES ERERNERERE R EEE R T
wm... m )t e gn “ Wi m_ Lo m b m Cl _“ =4 _ B _ .. ._ 2 __ T m R “ TN _IL. . ronsr — ”
e e [ e | e MLTTETD EREE I M
Le — ng e _ J.e m eyl | e _ )L W L _ e/, ““l.r:.. vz, Q. ) m g A _ = N “

R T N N N A N R R R R M
' -
2H9T  LTOLNA P : .

TTEWE T ewTg . (&) Imvons seesvwrciEs .



“ _ i ] ;o i . i T

; i “, “ __ _ ! m R TRy R

. = 4 H ! - : f v N .y

; ! | _“ i _ j ) R Ty _. ol | Lh ool Lokl I AYS

L : : f ! ! ] - :

i i | i k ; i I R ST i i i |

| ! ! i i | h i ;e ] ! | | m | | i

i ; ; i ; | , . | ; , ;
I ! 1 i H ' - -—- - - i ' }

: , ! i w | ﬁ | ! | ! ; “ , | ; _“

. f . ; . { ; ;

AN S S NN N T Y D R B I R

! | _ | ! i * _ R m ; ; ; w v

: : ! ! ! . : : i : ! i g ; !

! ; | i m m R IR T R - N ) ;o L
, ” " m . - T T T T T e = -
| “ __ _ m_ | _ | oS m AT I O “ Sy o b s 95 U6 =
¢ i ! ! 1 ! —_—— ' . - T — —
i _ | _ “ ! | e _ o e m ge | ooy oe€ | gy g R T

H H i . - _ . ! _ : ! :
i “ _ | “ : __ PoTs e - X B A T A 73 (86 eq dnnsueng A
: ; ' ' _ e :
! M_ _ | m | "mem_mmmmmhmmmmmwmmmkmg
P _ | _ 4 | | I N v be o o e
' " ! ' H 1 | i - : ! ) ! i o
v . ' 1 H AN } H ~ H ; H - .
N i m i | “ & TR T A B T P56
L | “ i bES i m e 66 % o
h v ; ; ; ' : ! ! T i iy .
: ! | _ m “ R T s A - T I A )4
) . ] i H H ' . | - i : H .|.....
: { ! i __ f i LT R C N B s [ r 1§ i on LTS, 08
i ; | T P | T
m - h " _ i _ _ 6 4 G5 | 45 450 of IR I
i o | 1 ! ! .o I j : ] . ,
! { _ ! ﬁ ! L s | a9 o P o o g
1 ; . i ] ¥ | H f fTT T N
| | _ w L I x6 b o wn s i S 4w | og g0y
. B | i P N w1 e i
i | | j | _ m R T A “
: i ; i . ; e i | - . e
| ! i _ i ! N S A A4 L R | a9 _ e PO
+ ¢ ) ! | ....|..r.|. ) ~e - -~ i . | I B H !
N N R A I A A AR

_ ; i i . ! ; v, o e i P T e A e A e

| ! ! | ! ! | ! r | Ak S e Doy 1dy o T ov e

m ! ! _, i | ! _ oSl s en | gq eg el R | od T g o

M | H ] “ | | i oo docxl oo b ool o T o | o L e e o

4 . i | { . . H - ' . — :

| { i . ] | 1 ) | . - ; e | ~ _ - ! \ H . m .... mwou Arvmew = . 'rﬂ.n...”

! _ " _ . w | M | =6 w Mm i Poan SR o6 i \n _ .nllq o -t :

: i | _ _ ] _ PoOtSi e UL N VR .m..i_ Girhopeoe TAaINRLT a0Tety

; ' ) t | i ! : _ _ . : e -

JR— - Sload
ShoT muorima : : ’ .

TUs e AT gy
Y Vol aa Watlt Aa._ﬁp.lnlrru

L
Fr
|

o

L

S avoTavE



- R da ' T : “ : _
T T - -— L e a- - - ol :
. ! | N e R R e N R R m
! _ i | “ | touk IS P Lot oy o IR mw i A%
: . ! .
-~ . N R b A s .
“ 1 on | € b ot Pen T pon bee fgE iy w :
: * ~ A A (o - [ { e _ .;
| | YIRS R w me _m
i : { - [P P [ v - ¢ PR
— " __ |25 _ Gu 1ot oo “ iy [EHE M 41T Ple _ 3 _
j : { ; i M P s \ N !
| ! * ) “ Lokt st To 1 iy P “ e 11 N
H h 1 » ’ T ; . e / ) “
| m m h L e T TR R AR AT SR TN !
I i i ‘ ; : e : “..m
L | g 1 ge wmmmcmmm“mjmaﬁwnc 9z 1%}
¥ h _ s e AT ! e * 4 ; M.— ¢ T \n\_ " o “
L L L e s Tt g e bt A6 e
[—— [ a—— P A e TOIIDT PINAIOS
| m 06 L o6 1 x> e L ocl gy b oog BRIk _ o 2
; ] ' _ oy ! , o “0_ .
_ | “. N io el 19
f i i g T S e T AP e cC iC
N L SRR R RO N R
LY ) " f ) ~ N P
A | ERREEA N RN
! : : _ e (o e ——— ra
; _ _ | m 90 _ ca n cl _ ti * sl | oy oL ojoer ool A
i ! H \ ! ! N . =+
I | i | AR R i) v b ety es o pette o
_ T ) o PO TeranTarr o)
3 [ 00 ¢ 12 6T _ o “ TS ! UH .h... ' o { : B T .\.u..lr(Ol.u - i
1 O_.“.. i H ] ; g | ! !
i _ | o i %~} sl ECVEITEG o0 [T g (5 :
! ! . i - (— T - ; — p t
I | KT T T O B W I N i
b " T = o o ¥ o )
b ! | - A I -2 & B _,_mmrm ¢ ottt TG _T.. “_
) ] i ' y ! ' } "
. Y 20 O A A A B ;
m | _ m | RN E i
— vy Y - T ¥ P . [ 1
m. “ _ _w _w.\:. _ _\J._. \ﬁ._.m m \Q m 13 W C\.,. “ u_.p__ i m . \L m mo . m c .- m
] e T = on i A -, ITITCT
! , “ .J_ﬁ,_.“ | O.Lrw ,J m .uﬂur_ ¥ _ HE “ Ti _ - mm ' mﬁ.:. 7 M :
: e h ! . ) ) . - . H
= S A N I A Gl et TIR) st i
* - _ & r—..\ — e * - “ 7 u i * ) ! i ._ _. ; B . . - A "
T . m R I N I A D A R
_ IR SO N WU L N :
m | N R R R R R R
. ! o i , : : ! ! H
| i i i = P I T ; R DTN cogper )
| _ _ | Tet; Wb DAoh A D06 e m Lil | he m (1.1 “ < DTOTHES S5 m
3 e e e e T D T N G T LoTINALT LAy
m * 1_ ._ _frﬂ_ 0_‘.0_ q .._ ..\Crw i _ .\_h .---Hw Frm AR *C.r_q v w
1 1 o : A
— SIEX0 ’

Shot
c-dl

T AVO'IAVE

TIOTHIA

go)

L,y
LTINS

e AR T i dhd

PO

i ald



T ! _ ; _ . — ; —
o o5 jon log 16y léa | o [ 98 1 12 1 Ly 1 90 193 et om :
v iy [ Y Y T N v — e e T - :
_ RO __ o Ly j Ly “ 1) | ” 15 “ LU - R A O R O “.r _ S0 ToANT
o ! oen e a 1o I e b oo ! T T i — i e .
82} oY EREERERERES) o I B B A DI ) Vi DR 3
B ie T e e e EEENENEEEE R 3
I= H P ||.m.., [ ' - i — / . ; “ _ . m d LT ke e
RN ENERNEEERNEES IR R s
a¢ L oag i ol U i i i ; - ; R R Ty w g F
R RN Y RN AR AT
S e e = o A N i T -
8 {1 T 10k B 00 | 06 | 20| IERESEES R T
— l.lin o — '.htll m.l'l'li ..lv‘..l “.lll.lql “ " L - i A|— V b ' i-II\ ELETT T -t - -
CTT} 47T 00 iU | €T} et STy €T T ATE G qIT) qUT ] ORMSLeRD G
I e et o bt ; T i i i .
ol i ..ww:._. ol 1os L | ) IR BT B R N O
ERE AR L 0nr TR0 T8 b eI A
e e i i ! , ! - H - - ! - - ) .. -
89 185 1 g9 gy y o T o9 1 99! | RN OV
‘ | ; ; ., : : i . T ; " _, i CNTTE Lt
SR SN S _ i m _ m | _ R
0 o Gm.l: o0 0y ¢ oo ] T ; T e gat
S0 R O R AL 11 B £ 1 89 ( OL € 0 oD eg | LT eanTy
) W 4 2 b 8. e s o o et e ot X b} — i [

06 ¢ G o0t In

L

|
|
S S Y R TR

H@mmh
2 Rt . e e g e i e e e

O
“ R R d
I T B T A T T A O S A A A IR T
1 -

g ¢ ono

i
o : “ i Do '

\D

L ey

ICEERNCE

R T R LCRT W

Dt o TV
B ot = e T B R PE ey b+ 4 e e T — e 4 S—— —

6 . :

$5 96 S5 T s L T6 | D | 92imy ;& © €9 en | &g ¢ G 1 g i G0y & | fr nTRTETRET ,
ot oo 1o Vw9 Do | 91 Cn g ¢y 4o et U9 5 A e TR TR R
M9t we € 1 e i@ i | Wit G ! T el e - L) e g TR
o i ie 119 T 19 F Wi 10 g G9! g L g | an e o s |
£9 09 109 1 69 i 82 U9 1 0919 lay | oo i 00 )1 <01 ot o s eo i dp . Lin e :
R L N R R N R R T T R R
2 Teo o0 e Tty an § 919 T 00 100 a0 0w L Jp e e d ey s
R A Y D R R Y R R S R RS L
5 L 36 P T6 | 1§ {8 | T6 | TE L o6 . @& | 16 &6 i et i o el i e TR we T ren s T ey wmr
T T oLy T CLE 9T TR TS mmo”wlw. L_,m“w.“:.m_m..m.mlmo-mm 0 -z LT . v

TP [P : M H —— y - . N el o wnad

.
P S it ¢ 1w R )
. L A0 T Briak )

N.:WH ..Ps,..:.l:
S5 TRV . (7, ) RODITS swnTvETTEL




i o e - K T T : 1 :
. R i
_— . ! ' - rw - ! A . ~ k ¢ \ P m e R H # ray _q_ ,
1.&.!-_?, oy i _ o by Ty “ A RGO T S T A 1S Pt e Ty oy ! |
— i} ._ — - ” . _ P o bowg 1 Jz }oof 1 oog m JE G “ t
- y -2 o i . c 1 ! [ A R f i .
s low 12n 49 o f oo | oo | ag | oy | ] e | w e L ‘m;ml"_ m
- - T - N R TN BN 2000y G5 09 9% oo S R i
15 “ a8 W COL L) AL BT i .- _ = m > “ _ i M 2 m syt | 61 e * h
- L - 3= S car o) 2T et O TIT v gy S cal o ;
oot | wzz boonz | ooyz | Gzl eez] wiz| fegl Set! LT| <ot B N SR T g aid cozseg azy |
Tl o ., = i 1 6T TYTY 4y § oAt ) o- _ 0. 4T oL . = “
Qe e |t e MTE) @@ wIT) ST T m | M § E- | o : AT R |
i - e b 1 e I N H [y .\ T= s O, = r“_ -1 .__- :
P I g- | e-f Ee-l ozl cu-t cu-iove- i e 0 m wa
, _ . - [ Sy i ST i oz | 2t e | sz icz 4ot ) ie (=
SHIERENEENEE S L L R e I s | w
A w0 3 - - n f A — i _ { - ' ", { e ﬂ:,.J n. ’\_J M;_. .
05 | € Lorr § & é | Wi ook bk ol s s e b _ — ToxToR
) . : - : i [ o PN : T by
o e - y o w1 ey o0 s 4 1 oog 29 I
mmﬂ_ JET Voot m Jog 012 502 qovl e2d1| cTty T IR _ :-rlo. ! k. S m
= : | o " § ; ! Gl g
S - < 2. b oo g b odr 0 g- Amod L= 1D o 4/ A R
T _n ce L t m._q £< [ I.lrL.. ' g} _ < wlltll.l_ _ - ” . -~ “ -~ w = m.l.w.lL.
T . P T Ciobofy b e . ST ¢
- “ ac Cﬁ 3 ' rwﬂ n. .._,_: w ﬂ.._,..n — O.h “ O% _ D; ool i i ﬁ:. ! < T n cy oo i i _
o: 1 94 | 0% A ! — —= s e croy o c ot !
- e tw fw Lol mlw el e oy TUE s [ Je | &5 | <S¢ UL | o |4
o= [l H HIR2, ; [ ! A ._ - m ” ‘ m — ot - n O\ : ' < H - N‘ w IS
i . ) N "~ 05 oy ¢ e PR f e - HS o =
.‘.C. 2T | 20T coT CuT oIy B3 1 »° -9 0 _ - : _ * : Parumaluvis ,
—— P =3 2l st ceti Stul ogty 2.t 65 ~oT D STi 0 oue Ol f e ] :
SOT 3 W log ot clep Jogy oz Lo i el At M i = ¢ —— _ arsoazsre B
1 ) n B . Y L H - - anat t
T . R S - L At R e TP B e ¢ IO Sk -
6L | o5 | Jet OEL| DR¢) <03 TOT) olti geni 65 | 6§ @ EOEOEETREE .
: . . i | 0g-i 0g-| ni-) fe-1 ot-] ¢- !
- - . T)o <), il AT, ot-i 02-! 2 R ! :
Ol oz oc 04 _ iy _ ol = _ o ' ! ! - ! s ml.}.‘ “ - i oot Gee 1 G '
et s6 dws pn | oeed v | dn | Su | eyt SEleT e al Vot | ey | 4y | AN . _
c i o - e . ” ; . . . ) - " . i . * ) “..H ! “
S, Lo %5 2 a0 ; i i oolboe _ plodow o gl S A ). £ “
whogoan b . —— - R T B R e Y “
¢ .:\_ “ ¢OT oy 1 oo in .:\.“ “ A M e _m 1S M I _ ey i i ws A T ~ w _ ”
2 : o TR Ea— TR A S R !
aand 3 i R . - = m Tere s NI Wd o | #1v) : <1t ) H _ )
U HOT RO CQU Y AT A3ny Gulj o ontd eht] oSt ot : “ S T s B : Sarrres
1 j - - 3 Al H 2 - '
3 by RS I L B S I B VO B SER L MU
66 | oo | oor g oost) w3 nuz Co“ - et = ! TR R X !
_ T - - I - - T} { o .. o L N f f . m ' .
. ) 2 e B I R I R R IR R I _ _ , -y
m :.\. e { .:\ t L.. ", m\. - ] _ —= - 7 T St ol m .y i ,u\.\. J~ ....‘_.. t w 50 Jolor g U._.ﬂ._:ﬁm i
| <) crobo w ) u..d._ mﬁ_ NM_ o). .”..Ct“ r.\_m el i &l | oL _ oo b Ol m . ! _ q |
,ﬁ : RN R , ; ; ; A I P N P < | _,
RN I N N R el o
| o ~. - o } ] T H ' l.. - " u. ) L - fu r h...u
——- _ = S ; STy 2 A O e A A Y A S ) P~ :
T ) a0 G A ey AL _ On b wlb G 1 ! ! ! ; : - m———
_ T da “ a4, “ i m a | - llqlu,nli..ucl. ~ - -lﬁ-h..‘..\.« !llnl:..N -l._-— =TT - o O N ..\JM l”_ll.l._ . ....L - ) m.- ..l.“ w “..— Il—. mnﬂ.”” ,-.-.\.m.‘.‘.”.....(.r_.,
, = o T ol AcaCl ey 1o -2, wg-el y=3t o ey el AT
,ﬁ Ho=i 1 BTt _mm.\.aq..“ A O 6L o 9% v A 0_ LT _ 4 N._ ! C_q o < <y ’ ¢ ._
, L ee—"
— S ‘ 98 SLaw '
SHOT  AIOILEA

1 . Ly H q 4

. H N - .n...ov .5..”(-.\
2= Qv , . ,. .

a Y e
MO

-~



T

re pawes
FES T

o

P TR )

Gy

S S,
-
—
Lo
%
-

(o
r- Ay

s L5 SN
S0 0SS g Moy deyoge i€} a8 gl o2y g op 0 S

86 X6 1 16y o 1 0§ | 0§ | T8 i-ef i | oL i s | 66 At 6G

WS ES | 26 16 | 06 | TS | 15 9% | &6 €6 i qs f a6 | 4 | o

—— i — QR  ————— L —— = A I e e el o 4w ar wmtmm mr  w—

i A T

:
!
i
i
j
!
) i
_ |
_ )
. ! ,
i o . B el e - r -
R oo_ o | op S Y
i H _
i |
{
]
1
1]
i
i
i

]
|
;
o
]
|—

BETRY #4

|
] t
] :
1 :
m |
w ! M ;
; “ ; : m : ;
Lt |05 ! | il | a
| €5 16 i o$ M ¢« On “ 06 + 06 ; 0t [ m 25 | s m b _ ac _ R FRIELERA Nk
KRR A A AR
iy w try _ A * gt i i o2y _ o _ G4 | < PG ! ooy I B T ~ R Al
NG § @€ 1 0% | o | ood p of i 04 | 2§ | 16 4 uG | J4 4 J6 1 40 | nedremoem
TR A AN AN R
0S| €S 0 S 1 €54 S5 1 @t i 56§61 4§ | 66§ 66 | 6% | 0% fltmep ewan Toeen o
§L-C | 26-C ¢E~CY 0T-T Lo-T) Eu-g4 Ey-T ! 228 - =T 561 DA COT-L ity BT L
. : ; L — : : e o g N T A R et AT
TIOTITA e : .
—mmem e N Vo) FENTDS LIS



—
l
!

=
~
™

i \NO

t ~ T - T T t
_ | . _ ! ! { |
- - - - ] ey . - . R 1 - . F] . N
15 o jor f e o Sl ot gt R EEEREE .
~ - - ~ r oy 1 - : | ' 1 -
Sy S jale ] o Moopen g or ooyt Jed oz oI ng ST
| i . i ! _ m [
- i H Foud - H e - i » " L * i > i Il H [
Q% od n <l RV j T _ o/ _ £J. gl _ b m on !t oag ! Lyl oae ' Jou T A ST I f
- - \ , a— ) i " . ] ” -
S RN S N YY) KR ERGE
e ’ ; ; ! o : ; ) ——)
e e CoT “ e M 9 m Joe | 2oz Lot i R oT-| o i- I I R P TosTeT ary
-y e ' HIEES Y i “ - T R - : T e 1 - 7 r \ PN
Z | J2 youq P 1) _ 2o Tho s _ 9~ 1 03 M Di-f el vt o w:
R R O T S I A R T T2 cep Szl oot o I EEERE
: ; z : f e : )
oMoy 2h el M T iy IR “ 0 M an fle AT B Y w RV M e N S [ & i
R ] g ! X - - . 3 : PR - i P . 1y = v——— -
£ “ Lil M...H i out “ T _ _ O -5 m NS ." L “ e m i m AR i TOIITT PITAIOL
) b t - H .
.. [] -, . ) 1 [ 1 -
CE | Oy | &4 | i i ot | b R :
o = NV BT b.. ¢ c 1 vy T | T i b ¢ 1
TREAEN EN RN N R
” Shoosore b o Fo I o P T T
0.. _t.-ﬁ m ...M_ i ._.M. _ r.p.u ;L_L _,.ﬁ _ aru\. w N m .“m.. m Mn\._ “. A m .w m
T [alY m - ' "~ . - 3 ! .I..l_lll - oy X 3_‘!|...._l2|... -
‘..J.._ . .” r\\. m .h ,\ G u_.b __J.. _ n“-...\. w 1 L ;_._p m .__.ﬁ w _m., m [ “ -
- NS l_ e .- . ey e _ : )\. ! ~ [
A S OTT I 91T Pouel y e w 2o _ A i .G VI ES M - m < m
0> 1 e bR WU e Tl ST P P ot s se b TsIsTT Of
L . 1 . ! .
o - H - .. R H + - ' y p T
e I o9y ooy b boon! it ia 35T | |owen Poei-j T-d "w_“
H . ! t ' .
i - - - - - "- - e _....l .- 1 ™
o m ¢ i ol o Co s PGl i el i bl _“ R N 4“ AT I __
Ty plag’ v T - . - - M “ !
1 I AL s O Rt z e | ! ooe Y ) : T
R A.wﬁlu_m..il.\ R Seiog ) bt : K| _ by ”
i - - ¢ F 1 - ~ e e ol i
IR R R N bz R
v b e o To————— e ~—— " L e
A T SRS A S AT S Aot Lol | 4 P m b m “
1, ] - s H - —_— " N . g _ T H i ' 1S Gt a2l S !
£y . e G 1 S3T TITG GOt soz i oz G- to6- 51 . SrTITIs
' } _ | . ! ] !
e " - - s . B ; :
89 1 2% 1 ud i g [ 3¢ Lot | es §ops | )5 A T TS naT i
o _ A O m 0 | 06 _“ oo R R LINTLD OIS
2 L oF} _. e AR | o “ I O |2 i m el :
SRR ISR _ ST NS B _1 VTITND RewTT
- Y ' i ' . L)
ST R - T T = - T T———— — Y - Y :
WS m;-;m PRI cr-:ﬂ Gl-e _wu-n ek mvﬁ-w | AN R mrnuﬂ poroe=l _; - ﬂcum '
; L ~ | H H . i :
fn " -
+

ghgt  ATULIMA 20¢ JIL0

m Imu Q..B..Hm.qr.rﬂnw

(ACITYAY ™ ey

(&,) Rpens

PAASMTNIYL RIEKONT



! m.;,__f.w_,q
S i _ v __ O VORI T o
P B P N ‘_zr“..-._ el

i RO IS AN I S A N i B EERURY NS S RS O B O
RSN (RIS RINE SO Ol INSETLTTY DT IR IR SO LTS LIS FCTLEAAE HEATeE b ~ | - e s
S P RV NS I 0 (R AR s e mﬁuﬁ%ﬁ.@&ii?i;
o mh .m.\ _ Q\ - QT.. anw. ot ;

_
[0 P RO U A DO N EE JE
F! +!..I-.- _1 Sl Gl T
Ve d h..w&\mhc\k,uﬁ\\.\\h R xu._mxnv.Mv .No\\\u .._ _
S R S BN RN

) ﬁ
iY, ANNNM\Q.‘..&M\ mv..%\\qlxif; O S S S AU S ISP S S
3 .

]
. PRI !
*Illq'l. i.|..,.r!r_Ia.|..|Jl|.|-lvil..l I..wl...l.»..._“ ..ll.l..l_l.. I ....l..pxuwl l.w..r.l...qu\.\...
i
|
!

E...Hl- li_ri -

t
i ,
_ . [
_____ E ST N EE A A I
A m‘. _. rh ! : _ TS




s I.Ti.'l.:r o

s - . A Tl O N . e
T T - . ! ' -
S Lo : - .. e - T A -
. L A A - R o -
EEEI AT TRY FRRASTS N S : . HRNURS IR .
PE——_ - = s 1 tel B
PES B R s IR PR B . A TR L
H DI ..",‘....n.."....-..Z. [ITTTUIN S I
- . _

J e e

_Q.m.kv\ﬁumm\ mv\h\caxﬂ\x%ﬁ ,\\ e iy

BEIETEN _..._
........

FA\..&M\ %\Q@:.!k..ﬁ\&&ﬂx\«&
_.m&@um\ n\QNQﬁmW g

Tt ‘U\W\Q. mv\.ﬁ& \cu..“\n\\ub..w

iyl

77

H

ol
'
.

B

'
1

m
_
h

: o - \.hm“\ _

Jt[llﬁl.l

L

. w

.U\

...... Ao 7 R __” .‘.._w : :_l!wi..,.
¥ o B E T .
! RN m R
, NN

~

f

[
L

..,||l- Ll!i — .LI:._I..
. “% : Pl N
d\\.&&\ V....u@%%ﬂﬁﬁ% h\em by

p PR
PR A e

o -Ll«l_ laﬂv\n\..@\«kw K

I Inslr--..-

— e




|

TABLE 3-9
RE-ENTRY SEQUENCE OF EVENTS

Event Delta Time

No, 1 No., 2

Arm 6.0 N/a
Transfer 80,78 - m/a
Electrical Disconnect 81L.77 N/A
Separation 82.76 N/A
Spin 3.38 N/A
Retro 7.57 N/A
Despin ' 10.71 /A
Thrust Cone Separate 1.50 N/A
G Switch Open 465, 64 N/A
Parachute Cover Off 26,03 25,66
Drogue Chute Deployed «55 .52
Main Parachute Bag Separate 1,00 10,98
Main Parachute Deployed 55 .58
in Parachute Disreef 4.7 L. 37
K-10 Reset 27.73 2.78

61

Nominal
6.0 + .5

81.0 + o5
82,0 + ,5
83.0 +°,5
3.40 + .3
T.55 + U5
10.75 + .54
1.50 + .15

28.0

+ 1.0
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M. SRV _TAPE RECORDER PERFORMANCE

The SRV Tape Recorder performmence was generally satisfactory, There
bere, however, data points that created delays in generating the customer
tape output., The first problem encountered was that the slit width posi-
tion monitors were greater than 5% from 3,5 volts in position 4, The customer
program was rewritten to accept this high voltage error.

Several instances of manual data changing wes necessary because one or
both of the first two CF's at startup were either in error or missing. It
is estimated that erroneous data caused as much as 8 hours delay completing

the customer tape for esch SRY,

N. POST RECOVERY TEST RESULTS

Command System

The command system was exercised during post recovery testing to assure
that all commands not utilized during the flight were operational, Aall com-
mands were executed normally with no anomalies noted,

. Panoramic Camera Operation

The panorapic camera system was activated on Rev 228, Both cameras
operated normally until Rev 232, During 232 the No, 2 panoramic camera
failed. A total of 1190 cycles were completed prior to the failure., The
No. 1 camera continued to operate until the end of the prbgrammed tape
with & total of 3941 cycles.

The followirg is a sequence of events and data summary from the
time of second recovery until the end of the programmel tape,

1) Recovery No. 2 occurred on Rev 212,

62



3)

k)

5)

6)
7)
8)

Payload tape recorder verified film depletion on both pan units

. to Recovery No. 2

Guidance and cycle counter date verified pan No. 2 failed during
the first operation on Rev 232.

The current monitor indicated the system was Eonsuming 16 amps
of povwer continuously from Rev. 232 until Rev, 249, where it
dropped to 6 amps,

Rev. 233 telemetry data indicated the lens cell head was pcsitioned
&t 350 degrees + 10 degrees (center-of-format would be 90 degree
rosition). ‘There wvere no indications that the lens cell moved
after the failure,

Table 3-10 lists available telemetry acquisitions,

Table 3-11 is a temperature history after second recovery.

Guidance data - the following is a time sequenée description of

‘the roll gyro Auring the operation where Pan No. 2 unit S/N 305

failed,

Seconds Event

T-0 Stereo turn on, slight roll to RT (+.25 deg) normai

T+122 Start roll to LT (slow rate)

™1TT End of roll to LT (at approx, -.25 deg), start
fast roll to RT, .

T+182 Peak of RT roll (+1.25 deg.)

™211 Vehicle returned to -.25 deg, start of roll to RT,

T+218 Peak of RT roll (+.5 deg.), start of roll to LT,

T+226 Peak of LT roll (-.25 deg.), start of roll to Ry,

T+231 Peak of RT roll (+1.2 deg.), start of roil to LT,

™276 Vehicle at -.25 deg., start of fast roll to RT.

™286 Peak of RT roll ( 1.3 deg.), start of roll to Lt,
normal vehicle rate.

T+294 Vehicle at O deg., slow roll to LT,

T+338 Vehicle at -.25 deg., start of slow roll to RT,

™346 Vehicle stable at +.L deg. until unfailed unit

shut down at the end of programrmed operation,

NOTE: Right Rolls would indicate an acceleration of the failing unit,

63

S



L

9) Most pertinent data appears to be:
2) Vehicle was experiencing primarily ecceleration
torques during failure,
b) Temperature of drive motor indicates povwer is
being consuméd at motor,
¢) Reverse Drive Motor -Voltage read zerc after
failure, ebnormsl even for a stalled unit,
Voltage later returned to a level noermal for a
stalled unit.
From the data available it was impossible to detgrmine the zctual

cause of the failure,

DISIC Camera Operation

The DISIC camera operated normally during post recovery testing.
A Jem-up occurred as expected resulting from Stellsr wrap-up from film

which remained in the system after the flight.

—mc-



REV
REV
REV
REV

REV

TABLE 3-10

AVATIABLE TELEMETRY ACQUISITIONS

228 (SYSTEM FIRST ACTIVATION AFTER EVENT -2)
231 (SYSTEM APPEARED NORMAL)
233 (PAN #2 IS FAILED - AGENA TAPE RECORDER

DUMP OF GUIDANCE DATA, REV, 228 THRU 233)

235

236

237

239

2ko

oh2

249 , (PAYLOAD UNREG., CURRENT DROPPED FROM

16 AMPS TO 6 AMPS)

251 -
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0. RADIATION DOSAGE

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

Following recovery the film dosimeter packets are removed
at A/P and processed with a pre-flight semple of the same film type
and sensitometric control film., The resulting base plus fog density
measurement of the dosimeter strips is used to ascertain the total
radiatidn level. The table below presents the base plus fog readings

for the dosimeter strips and the radiation level equivalents.

Mission 1102-1 Mission 1102-2
B+ F Radiation B+ F Radiation
Fmulsion Density Density
Type 3401 0.14 0.6R 0.16 0.6R
Royal X Pan 0,18 0.3R 0.20 0.3R

These levels are below that which will degrade the photography.

P. V/H ERROR
Figures 3.6 through 3-9 show the V/H ratic errors for Missions 1102-1,
aft looking, 1102-1 forward looking, 1102-2 aft looking, and 1102-2 forward

looking cameras respectively,
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SECTION 4
PHOTOGRAPHIC PERFORMANCE

A, PANORAMIC CAMERAS

1. Wratten 21/25 Standard Mission Filters

The forward and aft looking cameras operated throughout Mission
1102-1 and -2, Recovered film from Mission 1102-1 consisted of 2918 frames
of photography from the forward looking camera and 2926 frames from the aft
looking camera, Recovered film from Mission 1102-1 included 3074 frames
from the forward looking camera and 3069 frames from the aft locking camera.

Some of the imagery produced by both thelforward and aft cameras
was better ?han the best imasgery produced by any previous mission, Mission
1102-1 and -2 was given an MIP rating of 100, The best imagery from the
forward looking camera was slightly better than the best from the aft look-
ing camera, .

The standard Wratten 25 filter used in the forwerd looking camera pro-
duced the imagery that was given an MIP rating of 100, The MIP frame was
selected from pass IL016, San Diego, California. Imagery produced by the
aft looking camera of the same area in pass D-016 using the Wratten 21 filter
was excellent but not quite as sharp as that ﬁroduced by the forward 160king
camcra. Bar target imagery recorded in rass D-016 is shown in the table 4-1
as ground resolution in feet, Bar target imagery confirms that the forward
looking camera was equal to and often slightly sharper than the aft looking

camera,

T2



The better imagery produced by the forward looking camera may be
gttributéd to the fact that the forward camera used the first of the sacond
generation lenses having a tested bar target peak resolution greater than
any iense flown previously on the Corone program. The tested low coptrast
(2/1), dynamic, peak, bar target resolution of the forward looking camera
was 139 lines per millimeter while that of the aft looking‘camera was 128
lines per millimeter. The average peak low contrast resolution of Corona J-1
systems is approximstely 112 lineé per millimeter,

The ground resolution associated with pass D-0315 was determined
from fixed Type B-2 High Contrast (16/1) Bar targets photographed at'
Edwards Airforce Base, Ground resolution values shown are in feet and
were determined from the original negative and duplicate positive materials
from both cameras in the scan and forward motion directions,

Some of the imagery from the forward and aft looking cameras
appeared to be somewhat degraded by motiom rrincipally in the scan direc-
tion. A more detailed analysis of the affected imagery, suggested that
image degredation in the forward looking camera was caused by abnormal
film motion in the scan direction, film lift that induced additional
film motion in the scan direction, and uncompensated cross track smear,

Aft camera imagery appeared slightly soft and may ha;e béen affected

by film 1lift throughout the format and uncompensated cross track smear.
Forward cemera photography frequently contained double imagery of

cars and planes in the first half of many consecutive frames that sug-

gested a maximum film movement in the scan direction 6f approximately
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eight feet on the ground, The displacement between double images gradually
.diminished to zero in the viecinity of the center of format. No double imagery
was evidenced from the center of format to the end of scan.

2. Engineering Bar Target Data and Flight Experiments

Several photographic experiments were performed during Mission
1102-1 and -2 including the use of a special polarizer filter (SFO9) on
the forward loocking camera, SFO5 green filter for bicolor use on the aft
looking camera, slit width exposure series on both the forward and aft
looking cameras and the use of film type S0-230 for the first time in the
forvard and aft cameras beginning with pass D-161.

Mission 1102-1 and -2 negative and positive materials representing in-
flight experiments covering bicolor, rolarizer, exposure slit series, and
film type 80-230 were evaluated at the NPIC facility, In addition the
engineering experiments programmed over the zone of the interior (2I) were
evaluated at Advanced Projects.

Table 4-1 presents the results of a visual evaluapioh of negative
and positive bar target and terrain imagery from the forward and aft
looking cameras, Camera exposures were made over the ZI during engineering
operations,

Bar target ground resolution presented in Teble 4.1 indicates that some-
times the positive print image detail is noticeably inferior to the corres-
ponding negative imagery. fThe ground resolution loss suffered in the rositive
print appears to be variable and does not correlate well with the magnitude

of negative image ground resolution,
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A preliminary review of Mission 1102-1 and -2 negative and positive
films indicate that terrain image detail and scene contrast are somewhat
‘feduced thru use of the SFO9 polarizer filter and SFOS Bicolor filter.

Terrain imagery produced by the forward looking camera during pass
D-176 is perhaps the best example showing the maximum potential of the
SFO9 polarizer filter, The SFO9 filter was set in the forward camera
filter holder in & fixed position so that the axis of polarization oflthe
filter was set at an angle of 20 degrees from the direction of flight
measured in a clockwise direction as seen by an observer facing in the
direction of flight. The azimuth of the axis of polarization was.a nominal
20 degrees at the center of format position. The actual solar azimuth was
very nearly optimum being approximately 19.6 degrees during the cemera
operation of pass D-176.

Evaluation of negative and positive imagery produced from pass D-176
revealed that:

A. Terrain imagery in the half of the format exposed when the
lens is toward the sun (Polarizer in optimum direction) was
very slightly degraded in fine detail relative to the same
imagery produced by the AFT looking camera using the Wratten
21 filter,

B. TPerrain imagery in the half of the format exposed when the
lens is away from the sun appears noticeably degraded in fine
detail relative to the same imagery produced by the AFT looking
camera using the Wratten 21 filter;

Overall scene contrast as viewed iﬁ either the negative or the positive
appears to be reduced to a lower value by the SFO9 Folarizer filter, Low

light areas eppear tc contain more negative density when the polarizer filter

80
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is used on the forward looking camera compared to the corresponding imagery
. recorded by the AFT looking camera using the Wratten 21 filter. Other
descending passes containing imagery produced with the SFO9 polarizer filter
include 56, 57, 71, 72, 75, 129, and 208,

ALl photography exposed using the SFO5 Bicolor filter on the AFT look-
ing camera was evaluated., Negative and positive material was examined,
Whnere clear weather prevailed and small cultural objects were plentiful at
& size near the resolution limit of the system, terrain imagery exposed
with the SFOS bicolor filter appeared noticeably degraded, with less informa-
tion content, and lower overall scene contrast compared to the same imagery
produced in the forward looking camera with the Wratten 25 filter. Small
cultural objects are more difficult to identify in terrain imagery produced
with the bicolor filter. In many terrain scenes some fine detail is not
prescnt at ali in AFT camera photography.

Engineering passes that employed the SFO5 Bicolor filter in the AFT
looking camera include pssses 48, 6h, 79, 81, 97, 113,_l6i and 210.

A preliminary comparison of terrain detail recorded on film types SO;230
and 340k revealed that recorded imegery appeared roughly similar in regard to
fine detail, However, a further comparison in more detail than was possible

at the PET meeting, is necessary to formm a final ecnelusion,

3. Miscellaneous Observations
The Drag make-up rocket that was fired during panoramic camera
operation on pass D-182 did not appear to éffeet the terrain imagery produced
by either panoremic camera,

Minor very low density light fog was observed on forward looking camera

frapes 3 and 8 and aft looxing camera frames 2 and T from the end of most
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camera operations, The effect on terrain imagery was minimal.
Al]l Horizon camera imagery was sharp with no significant vignetting.
Time word imagery appeared o be good throughout the mission. A few
time words contained missing index and time word rows,

In flight time word imagery was comparable to pre-flight imagery pro-
duced during the altitude and flight readiness tests at Advanced Projects,
Intermittent scratches were present in the forward locking camera
negative, The cause is unknown, However, the clearance between the film
threaded in the film path and flight hardware such as wire bundles, will
be checked and increased where appropriate on future systems at Advanced

Projects., No film scratches were present prior to flight,

The 200 pulse per second timing track recorded by the forward and APT
cameras wasAmissing for approximately three inches at the take-up end of
some frames. Infrequently the timing track was missing on the format of
the forward looking camera. The cause is unknown,

All timing track imagery was present and acceptable prior to flight
_ at Advanced Projects.

Imagery of some of the pzn geometry rail holes was miscing during
Mission 1102-2. Miseing rail hole imagery is attributed to a build-up of
ertilsion dust that blocked light t(ransmission thru the rail holes. Fature
flight systems will have the rail holes filled with transparent plastic
that should minimize emulsion dust blockage.

Lorrelation of panoramic camera photogravhic performance with image

smear anz2lysis is included with Section 8.
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B, DISIC CAMERA #h4

1. Terrain

Terrain imegery, produced on film type 3400 by DISIC camera f
during Missions 1102-1 and -2 thru the first part of pass D-182, vas
noticeably sharper with more detail and information content than comparable
terrain imagery produced by DISIC.Camera #2 during Missions llOl;l and -2,

Peginning with Pass D-182 until the end of Mission 1102-2, the
rotary shutter failed partly open during camera exposure and during film
metering. Up to 25 exposures per frame were present, each slightly displaced
from the adjacent one as a result of normal film metering., Highlight imagery
was totally lost due to overexposure. Midtone and low light imagery was
surprisinzly clear but noticeably degraded in fine detail. No corona fog
was observed in Mission 1102-1 and -2,

A1l Tilm exposed during Missions 1102-1 and -2 was recovered. Recovered
film concisted of 1051 feet of film type 3400 from Mission 1102-1 and 982 feet
from Mission 1102-2., |

2. Stellar

Stars through 6,5 magnitude were recorded throughout Mission 1102-1
and -2 by the port and starboard stellar cameras. Approximately 10 to 20 star
images were recorded in each frame of Port and Starboard photography.

Sun and horizon light flare fog was significantly reduced through use of
the nevw stellaer baffle designed by Advanced Projécts. Minor low density flare

fog affected some port and starboard stellar frames throughout the active
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format area with no apparent degredation to star imaéery. In addition
a separate dense band of fog approximately 1/16 inch wide was present
in most port and starbqard formats. Fog was located along the vertical
format edges, Occasionally the fog extended around to the top side of
the stellar fonmat,

Dense corona fog occurred at infrequent intervals throughout Mission
1102-1 and -2, sometimes degrading star imagery.

Stellar film recovered consisted of 996 feet from Mission 1102-1 and

955 feet from Mission 1102-2, All film was type 3401,
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SECTION 5

PANORAMIC CAMERA EXPOSURE

The aft iooking camera contained an exposure slit series consisting
of a 0.13h, 0,170, 0,215, 0.270, 0,250 inch slits, and a wratten 21 gelatin
filter. The 0,250 inch slit was the failsafe position. The forward looking
camera contained a slit exposure sequence as follows: 0,215, 0. 270, O.3h0,
O.3h0,‘and 0,340 inch failsafe, The wratten 25 gelatin filter was employed

in the primary position during the forward looking camera operation,

The frequency distributions of the solar elevations and solar azimuths
encountered during the photographic operations are shown in Figures 5-1 to

5-4,

The nominal exposure times of the aft and forward looking cameras are
shown as a function of latitude for passes ILB, D-85 and D-173 in Figures
5-5 to 5-10, The predicted level of processing for the original negative

is based on the in-flight performance estimate and is tabulated below with

the processing levels reported by-
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SECTION 6

DIFFUSE DENSITY MEASUREMENTS AND PROCESSING

Mission 1102-1 employed the usual 3404 type film with trenton precess-
ing following the flight, Mission 1102-2 employed a split roll through both
the forward and aft locking panoramic cameras. Film consisted of 6124 feet
of 3404 followed by 2012 feet of 50-230 through .the aft looking camera and
5613 feet of 340k followed by 2509 feet of S0-230 through the forward look-
ing camera,

The diffuse density measurements made by AFSPFF were computer sorted
at A/P to prermit analysis of the density ranges resulting from the three
levels of trenton processing. Terrain D min density frequency distribution
graphical plots for missions 1102-1 and -2 for all lgvels of processing
are shown in the Appendix section of this report on pages A-1 thru A-57. The
sorting technique utilizes the base Plus fog density valpeé for the conven-
tionally trenton processed material where base + fog meaéurements

up to 0,09 density = Primary processing

0.10 to 0,17 density

Intermediate Processing

gbove 0,17 density

It

Full processing

The percentage of Mission 1102-1 and .2 that was processed at each

procecsing level, based on the computer sort, is shown in Table 6-1 along

with the-reported processing percentages,
96
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Mission

Camera

1102-1

1102-1

1102-2

1102-2

Fwd
Iooking

ATt
fooking

Fwd
Iooking

Aft
Locking

The standard process control curves for primary, intermediate, and full

S

Reported
Computed

Reported

Computed

Reported

Computed

Reported

Computed

TABLE 6-1

PROCESS PERCENTAGES

Full

68
85

68

PROCESS LEVEL
Primary Intermediate

3oL 50-230 34Ok S50-230 340k 50-230
1 - 9 - 8L
0 - 13 - 87
1 - 6 - 84
0 - 12 - 88
0 8 7 8 85
0 0 10 15 90
1 14 L 2 - 87
0 0 11 21 89

processing are shown in Figure 6-1,

The extent of under, correct, and over exposure and Irocessing is shown

in Pigure 6-2,

—
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S

SECTION 7

VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1102-1 and 1102-2 were
derived from the reduction of the Stellar camera photograpliy. This atti-

tude data is supplied to A/P by NPIC.

The attitude errors for each frame and the attitude control rates
are calculgted at the A/P computer facility, The computer also Plots
the frequency distribution of the rates and errors, Figures T-1 through
T-6 show these distributions for Mission 1102-1 and Figures T7-7 through

T-12 for Mission 1102-2,

Table 7-1 lists the maximum attitude errors and rates that were
experienced during 90% of the FWD camera photographie operations,
excluding the first six frames of each operation, and the total range
of the errors and rates,

TABLE 7-1 - ATTITUDE ERRORS AND RATES

MISSION 1102-1 MISSION 1102-2

Value 9% Range 0% Range
Pitch Error (°) 0.7 -0.28 to +0.6k 0,61  -0.22 to 40,84
Roll Error (©) 0.31 -0.38 to +0.46 0.29  -0.02 to +0.L40
Yaw Error (°) 0.54 -0,25 to +1,70 0.62  -0,38 to +0.78
Pitch Rate (%°/hr.) 2L 86 -95 to 495 34.75 -80 to +90
Poll Rate (°/hr.) 25.66 -90 to +75 . 25,05 -90 to +85
Yaw Rete - (®°/hr.) 33.51 -80 to +75 39-51; -5 to 495




The performance of the attitude control system is comparable to
the control systems used on recent missions. The banoramic photo-

graphy was not degraded by the attitude control system,
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SECTION 8

IMAGE SMEAR ANALYSIS

The frame correlation tepe supplied to A/P by NPIC contains the
binary time word of each frame of photography, A compater program has'
been assembled at A/P which calculates the exposure time of each frame
and compares the camera cycle rate with the ephemeris to calculate the .
IMC mismateh, This data is combined with.the vehicle attitude error
and rate values of each frame and the crab error caused by eartﬁ
rotation at the latitude of each frame, The program outputs the
total along track and cross 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 six frames of all operations as the
large IMC error induced by camera start-up is not rep;eséntative of the
overall system opcrations. The frequency distribution 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 opera-
tions and the total range of values during all operations that were

computed,
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SECTICN 9

SYSTEM RELIABILITY

Reliability calculations for the payload are based on a sample begin-
ning with M-7. Hence both the major part of the Mural Program and the "J"
Program are covered in the calculation. For certain auxiliaries, i.e,,
.the stellar-index camera and the horizon cameras, the sample size is
changed to recognize incorporation of modified equipment or new designs
vhere reliability was one of the principal reasons for the modification.
However, for primary mission function, the sample size is consistent

with reliability reporting for the vehicle,

The reliability estimates of this section deal exclusively with
the payload, Failures *o achieve orbit or vehicle induced failures are
thereby excluded. Recoveries before & complete mission has been completed
. are considered as full missions providing that eariy termination was
caused by reasons not connected with rayload operation, 'Film quality
is pot considered in the reliability estimate caleculation, Hence, only

electrical and mechanical functioning are considered.

The reliability estimate is also divided into primary and secondary
functions, The primary functions are operation of the panoramic cameras,
main camera door operation, operation of the payload clock, and recovery
operations, The secondary mission functions are horizon camera operation

excluding catastrophic open shutter failure mode, auxiliary data record-
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ing, and stellar-index camers operation, A summary of estimated reliability

is shown in Table 9-1,
Penoramic Camers Relisbility
Semple Size - 199 opportunities to operate
Two failures - S/I Programmer on System J-19
Film Transport on System J-42
Assume - 3000 cycles per camera per mission
Estimated Reliability = 98,7% at 50% confidence level
Main Camera Door Reliability .
Sample Size - 63 vehicles x 2 doors = 126 0pp0rtunitiés to operate
Estimated Reliability = 99,5% at 50% confidence level
Payload Command and Control
' Sample Size - 11,736 hours operation in-sample
Two failures
Estimated Reliability = 96.2% at 50% confidence level
Payload Clock Reliability
Semple Size - 11,736 hours.0peration in sample
No failures
Estimated Relisbility = 99.0% at 50% confidencegievel

Estimated Reliebility of Payload Functioning on orbit = 96,64 at

50% confidence level
Recovery System Reliability
91 orportunities to recover

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

Estimated Reliability = 98,3% at 50% confidence level
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Stellar-Index Camera Reliability
Sample begins with CR-1
Semple size = 17,765 cycles
One failure
Estimated Reliability = 63,5% at 50% confidence level
Horizon Camera Reliability )
Sample begins with J5 - 118,000 cycles
- Estimated Reliability of Single Caméra. - 99.1% at 50% confidence level
Estimated Reliability of Four Horizon Cameras at a Parallel

Redundant System = 99.9% at 50% confidence level
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SECTION 10

SUMMARY DATA

The comparison of the operating parameters and the performénce
achieved by previous missions has been difficult due to the large -
colume of data that results from each mission. Some of the pertinent
charactéristics from prior missions have been summarized in Tﬁbles 10-1

through 10-3,

The summary data was started with Mission 100k as the J-05
camera system was the first to incorporate the mgjor modifications
of the titanium drum and écan arm, four roller scan head and Corons J
capabilities, Only those missions that culminated ih the recovery of
some photography have been listed, therefore Missions 1003, 1005 and

1032 ere deleted,
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PLOT OF D MIN * TERRAIN # PROCESSING & PRIMARY

* 2714768

¥ INSTR = AFT

ARITH MEAN % 0,27 * MEDIAN #* 0,27 %'

MISSION * 1102-1
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1

STD DEV # 0.00 * RANGE % 0,27 TOQ 0.27 WITH
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* 2714768

* INSTR & AFTY
ARITH MEAN * 1,21 & MEOIAN * 1.21 # STD DEY # 0.00 & RANGE * 1,21 TO 1.21 WITH

MISSION #* 1102-1
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* PROCESSING ¢ PRIMARY

PLOT OF D MAX ®= CLOUD

* 2/14/68

* INSTR = AFY
* MEDIAN & 0.00 » STD DEV = 0.0

MISSION *= 1102-1
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* RANGE ®* 2,70 TO 0.00 WITH

ARITE MEAN = 0.0
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PLCT CF D MIN = TFRRAIN & PROCESSING * INTERMEDIATE

* 2714768

* INSTR * AFT
ARITH MEAN * 0.5& & MEDIAN ¢ 0.54 *'STD DEV * 0.18 % RANGE # 0,31 TO 0.95 WITH

MISSION + 1102-1
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* PROCESSING * INTERMEDIATE

PLCT OF D MAX & CLCUD

* 2/14/68

* INSTR = AFY

MISSION = 1102-1

ARITH MEAN * 2.00 # MEDIAN * 2,02 * STD DEV * 0.19 # RANGE = 1.72 TO 2.28 WITH 10 SAMPLES
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PLCT CF D MAX * TERRAIN * PROCESSING & FULL

ARTTH MEAN * 1.45 * MEDIAN ¢ 1.46 * STD DEV # 0.45 % RANGE * 0.3% TO 2.41 WITH 191 SAMPLES
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* PROCESSING *= FULL

CLOUD
ARITH MEAN & 2.01 ¢ MEDIAN ¢ 2.17 # STD DEV * 0.43 ¢ RANGE * 0.68 10O 2.53 WITH 174 SAMPLES
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* 2/14/68
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PLCT OF D MIN * TERRAIN & PROCESSING = ALL LEVELS

* 2/14/68

% INSTR * AFT

MISSION * 1102-1

ARITH MEAN * 0.49 * MEDIAN * 0,45 * STD DEV #

o e e
.

]

T L U DU G,
'

‘e

———
. 1

L]

20 Ammmm e e

fm——
t

L abe T N TV Y,
]

m———— -

i

Y
L

G v e e e e

--..q.--.-‘---.‘-—-.*-.-vﬂ...- X ..‘--.-.‘h.
] ] ' ! I Y
H | | I
] { { | it '
D---q\......h.y.+----q.-...+--- L X .-4.-.-",
t | I g i ]
. A
----4»-.-.1---.l-.--i--...‘-.-. 1- Q.+.--.ll
I ! ' [N
i i i
I ! | i
---.l---—l-...l---.J-.---lo-- 1. -.lo---l
[ ]
...-l---.l.-.-qh...ol...-qb.t. L X ] e e oem P
~N
- = e e --.-1--.--4!----.4}».-.--\---- - - "o o o
{ : i
} Jm
----+-.--+----d---.-<b-.--+--- - - * s s oo g
t I -t
]
..-.dbnbhvd}'.---qb-----ﬂv-.-.lbb. += o b e
' t |
I I I
' |
3}
----qr-..-1...-0---.4-....1------l- - w Porwveow b s
! 1 I -
I ! 1
] |
----4#.----‘-.-..i----ﬁb--.-ﬂ-—-l + - se Powee b
I i '
| l 1
I ' !
i f | o~
.—--1#-..-4---..4-----+.---1h-p.-‘- oo Yo ce d o
1 i -
I ' ow
| |
-.-.4--.---.----—+----dh..--¢--- + = e dbo vew ¢
‘ DCJ
| 000§
] Lot
..--+—--.qp----qp---aq.-..-qr--- -+ - e ohe DU I
1 | 000 | o
! | QUUw
| i couu
| 1 | 1 oww
A SR L L I R R A T i ‘- = DOO0LLIW 4
{ ! | I I ' ovouo
i 1 ) 100D
] CO000CoOLoLOY
1 | COLOOCDOU [
t-.-+.-..+.--.4;.--—‘.‘.-..-+-.-.+---.+UQDQ+.
! I ! QOLO0ODVLUQD O
i ! | | 02000V I0VIDLO0O
' ] 1 Q0000 LUVOUULULLLOD
! leleielelnlele/olelslslblelcle SN oI IS IR IRTETE
Ters o v +'--"DCNJDCKDDDCMMDDCEMJO;KMDOGCEMDU+
I Co0000QWIODI0COIDICCIODOOD
ODDUDDUDDDUUUUUOUUUUUUUUD
{ DCNDCKDOLKDDCKDDCﬁDDCNDOCKDDCMDDCNJG
] ] N | OO0QUODUOCROaQIOID | ™
.""+"'""‘""+'."*'-'-*..QOGUDDDODD::D“'
| t ] I ‘ =laldlelay o)
i 1 | i
{ I !
- oo freen e - - e - o o e oo e L - e
: 4
, ] i i | i
i ] | ' o
! | IS SO S Is
L 3 - e e $eoany - e preee LA Y ] - e oo bpuere [ ]
o
L2 o o @0 0 = o~ ©
-t - -t .
LXWIDLIZU> & AMUXYOUNZ~ Lu g ] o k= G )
FIGURE A-2

A-19

* CENSITY #




*--.-*.--.‘--..*-.--‘-...*.-.-#.p.-+---.‘-.--*--..‘r:
! 1 i ' q ™
| A | '
v o | [ i {
-t ] ) I ! 1 I. 1 H
'y ‘,.---+--.v¢-.-r*--..¢---.¢-...¢---.4-.o.+..--1#--..‘
> | | ] t ! ' I 1
o 4 | | | | | 4 | |
o W ' ]
- | | l 1 l l ' oco )|«
-t O o e e > s dusee - e e L I N Y ) - e ."'.‘“"00040
- X 1 I‘ 1 | ' [ ! , (Y
< < i t { 1 | | 1 Do |
Vi | ! ] 3 ) i 1 1 OC?OOCDl
® [ =] l.o--l---olt---l..-.l--.-l.-..i--o.-l--.-l.-..ooocol
O~ | ! | I | - ! OQCo000 |
£ o i ] i 1 [ COooCDOoC |
- ! 1 ! | | ' = : ggglﬁ-
g E l----l----1--0-10---1----'l-----lb-r---l----DQDOQDD:DDlo
W e | 1 | = DOOOggg:N
=
8 ' I I éODGOI
[ l ] ] I 00000000000 |
O & deoe oo dbrases --qudn--.-#o---ib----v.---#----+-.-.+--..+
. ¢ f ! 00000 |
™~ i ' 1 00002000 22C0O00 |
i ele]=lelalelolelelelslolatelelole TN
Z 0O l { i OCoODOD20LD )™
— e e v empreose o s oo doacr bemnwe beas (=]winloin]elalele]olelolslwlelelalels el PF S
< | 1 DOCO000ICO | ~
a | | ! [mlaleleldl
« ™ | i =]mlelelalelelelelalslalal=]
w * [} I o RCCGLCRDOCCO
- c ‘----.+---.+.—..‘..-.‘-.-—#--.-ﬁ-...+-.--¢QQODDDDQQ¢
‘ 1 1 ( [olalalalslolelelulalsalal Bl=WIT]
®* % | I CoOO0CoDOoOO0O00CoDQOOLCOD
| ] el mlmlm]
> | | 0000 DOO0CCoDoOOURoLO | n
€ O 4 eose drrmocteovroen dtanon btovee L QQUUUUDUUUQUUUUUQUUUU¢ .
X £ i ] | ) I ] U ) e
< i I ] COUoLWLILOW
o o | ] | ] I DOoOOOLOIDICW
1 1 i } CoO00COLOooUUODD
w & o e --—-db---p+-.-.+.---1'..—-ib.---d--t.-DUDDDUDUDDd-
o | | | I ) Co0OCQOCIUCO |
m t ] | QOoOLLULL
- 3 ¢ I COoWoLUUULoOLLOUOD
Qe l i l | ) LOOLLILUULUGU |
- D br eee L SR R ----‘-—--#-—--4#----*--0-DUUC’DOUUUU+'
e 1 I i { i | DO | -
* I [} | § OLOUVOUOLOULOW
| | I ! 1 D000 OWLOoOWOROLLWILW
@ > I ) | | I ' 1 oLOoOCOoOVLLD
s BETT) #--v-*-----#----*--.-4---.-‘0-—-40---+.-.0¢.-OUUUUUU¢
-~ O I I l I I 1 O00COo00oORLOD
K- 4 I 1 Lo0
~ O | l ' 1 LoOow
~ = | i ) P wow o
[ ¥] w ‘.---+....*-'..#.‘--‘-.--‘-...ib-...+---.-*.ﬁ-.+...-4.
! ‘ 1 i | I QOODWoDUJW O
® & | 1 t ! . ovowo
1 I | | t I | O00LLOW
o | i ! I | l | 0000 CODOD00D |
- N BT e G es LS e e e ----“.-.-4.-.-.+.-QODDUOU¢
woe 1 i | i | | oVOGD |
< ~ ] I ! ! I L0009 |
[ i i f i ' oo |
* & ! i | | l | o
‘.--.*.-..#--..+--..*.... .-.._*----*.--.u‘,.-..‘...-‘,.
& £ | | ! 1 | ! | | QLOQO W
- < | t i 1 I I ’ Q00 |
(&) b I I f ' |
< O ! ! 1 ) | oo
-— g ?....T-...i-...‘.--.T...-#....T-.-'T....‘----‘..*.i
« ] ]
L I I ' 1 i | I o0
i 1 f pm
r~ Q-..-¢.-.-q-..-.‘.--.-d-----qh.--.j»--.-*----4.--—.%----"
- N | | | (=]
R R N T |
o
-~ & 1.00-1..--1—-tt-!---b1--..1;---.1----l--..q-popoqp...ol
- 1 | §
. 3 o L :
T l Jv 1 1 :l-o
g : - e & e - =2 o - - o - o v w -.—.q-o---q—oo--1»-.-..;.---.0.--. [
o
-
I - D - <« ol : O n L m o~ -4 o
L
2=
& < L@WUODWIZU>»> 6 AWrOWZ- Ol =Sy

FIGURE A-2

A-20 : .

* CENSITY »



L*°¢ y*e 1°2 8°*1 s*

oo e e —— ) ———— —— e st e fp e v . s e o et e . e e s ot i

' 0 000000U000C000NNONNN0N00ON00 O3 00033000
. 0 0u0o0NVVLO00N00N00N00000000 03 0O ,930600
. 0 00000U000000000000000000000 G0 G0 .3N0000

' » 000000000D0UONNO0DO0 000D 0 D,

+====+-000000U0UUO00000DNN+00-00N0==+D=~0+ =D =4 === $ )~ -t —meme

000000000000V00N0D0 .00 0600
N « 0UO00VVOLODOBLOND.GD 0 O
. « 000000Q00VLOANO0D,NOD O O
. + 00000000000000000.00 0 O ) DO
te—e=t -——U000U000000Y 00~ =4 () ~=—t ~J~—4+ 0—~=~0 ¢
’ 000u0000003.00 D s 0 D O,
0000V00A000. 00
60000000000,00
00000LVEAO0L. 0N
- -==0000000000 ~+=-0——+

0000000000 0 .

000000000 0

000 000D 0 0

000 009 0 .
———— ] ~-000~ -0==—+

10 O,

o o w

oemev droee

* ALISN3] =

1

Jd
0)

QQuoo

' JCo 000
» 000 000
s 000 0,0
. 000 0.0
Illl+III|CCGIQ¢OI

o - ————

®* o oo baves oo oo e dorae fhreaee
]
i

DoO0OooDo
4--.-.1...-
e oo n tovoeortoan

LY.

L}
»
]
L]
]
[
[ ]
+
L]
L]
L]
L}
]

(mlerlmlw]o)

- e e 1"'.—01...'1....1-...

————pome (e ()4 ==
. 0
s 9]
’ 0

|
i
]
L
)
|
i

-
I
i
--'.#---v#-..-l

1
I
!
-
l
I
|
1

+
+
4
.

]

- e e s e

=

-
- oo b ee broere hare s bevwa
o = o ooe b o deosea btroen

1
roeee fgumes

L}
[
+
]
L
L]
+
)
]
]
’
¥
[l
]
s
]
+
L]
[
s ’ »
+

i
---.#----1---. *or oo beooe

o me bowves dberer btenesn

1

Ja.0
040
0«0
3
]
]

Qoo

2,0 0300
nfafile]
J«) 0000

| o

0 £°0

+

e o on

o e —— " — w————

Q0OCWwWwO |10

|
!
Lol L A B

- oo e broy

S L

——————

[ ]
]
L}
]
’
L]
L}
— —
L3
]
L}
)
o+ ——

e e e ¢ UURDDOLWUL

— e o o - o e e s s

LB R L

L L A L N
-

.-.-l-.-.

-
L}
L
L
L]
+

L] [ ]
L} L)
L] ]
L} L

- — - ————

e R i Sl S, e R G Yp—

R SR S

[
i
o wv e ‘e
|
-*>
|
i
[
i
+*

LA B B B

R PP -

e oo dereoe daveas

" en e
T e R e e e b B

RPN Y S

"t e RS e AT e o e e

it A et B e ey U Sy

] ] ] ]
L} | » [ ]
] ] [] []
] ] 1] ]
—tom—— e} — ————
[ ] ] [ ] [ ] [}
L] [ ] » ] »
] L] | ] ] [ ]
] [ ] [} ’ [}

- . o

et e D s T g———

- o b e b o e n e P

I|1|¢|I|l+|||l+llll+I||l+!lll+llll+llll+Illl+|l|l4lill+|||i¢llll+l

———— i ————

- e pP e
- o pvaew
- e e e

— B A

SATdWVS %81 HLIM €6°2 0L 89°0 % JINVY = 2%°0 & AJ0 OIS & 91°2 = NVIG3W 3 10°¢ » NV3IW

$13A37 1V » ONISSIINYUd » TN0TD & XVW O 40 101d 69/%1/2 * Ldv = HISNI »

T -

D°0

LA B X B I Y

WXWOIDWTUIr # oW UOWZme O [gen L2 - QU

o1
dlldv

[=Z0TT » NOISSINW

FIGURE A-2

A-21



Il

'
.
L]
]
]
’
.
L]
+
¢
'
'
'
*
.
'
]
'
1
'
’
¢
L
L]
'
*
L
'
.

F A I S L Y <+ + &+ - 'Y P
w 1 ) ' | ' . 1 { "
- [ i ! i . i i {
=4 ( | ] i i I |
— 1 i 1 ] I 1 ] { I | ¢
[ +---.‘....+--,-+.--.¢O-..‘.-.--*.---*---.+..-.‘-.--§
L i I i | | i i
- I ‘: I R
w <4
- ﬂ.'l."‘"*"'""*.'.'*"".'J"""""'..--l'.."l.".‘l‘""l-"'.li
Z X I | | | ) t jo
R I | | i i '
) |
*
w o l.--.l.--"l”"l".‘l“"l....l..'.l-...l....l..’.l
-t ! ) !
=1 L |
t
X
WV b= l...-l....l.....iiﬁ...1'...-l---DQDI...l....l....l.-..lﬂ.
W o ! i i N
g = . i
o ™
a Lo 1'-.--.1.-.-I.y..qp---tdr-.--d--..-q»tntudh.-h.l----dh-.--l
[ ]
+* ~t
Z O ) '
— [ 1--.-.4-----l-.--d--..-1?.-.-d----.4!-—--‘4}-.---qb--.-qhoppoiyuz
Zql | T
)
g m i |
W !
- 0 *-...*h....T....+-.-.T.'-.“....+...-‘“-...¢.-..‘l‘-..-‘
L |
1
Z W |
A (._') -lro--n-db--.-d---'-i.-.-#-..-ir----ﬁc..-i--.-.qn---gp..d».--.#u:
x < | | | l I I I é, ' | -
< | 1 [ ! COLLWLOCODOLODOLDW '
O o J. | l { | ’ | . I |
‘é_) L 3 '-a-.-%----T.---{..-.l.---d----.+-.b-l---vl--.-dh--.-.dl-
| 1 )
LA | i I I
: (=] T--—-+..-.+----4‘-----]---—.1-----‘---.-1----1-.,-1-.-.4-‘\:
' i I | -
& | ! I ! 1
- 1 ! { : U?DOODDODDDDDDDD
< g *....Q-..-+¢—0-+.-b‘-+----+.---'+..-.#.-.ul-.--l.---*
| i
g o i I I O?UDCJD%JDDOD?UGDD
m - | l i | | o
v T..--db-...*-...|.---qh----T---.¢.-..*----+--.-+b-.-qr.
: i ] o
& & | I } | 1 l
i i
™~ I | ] ) f OO0 Oo0OQUOoOLDVDUL |
E ;r: 1—.-.+-..-T¢..-T-t.-+-..-+..--*..--Q.--.‘.--.-+.-.-¢
l !
e C ) 1 = ¢ : l
e o : ! ‘ I I CD%JC)LJCJCJj;C)C:CJ§JCJCDCDCDCD
L
_ GE T E D LTSS e T TA L rE P = v o OOO0O0D e i 1 2 e | QCoOw .
x Z | | | ! CJQDUODDDDC’JODDUUDODDUUDDDUDUGDDDDTO
o :;l < : DD?DCDD?DDODDDOQD?DOD‘D?DDDDDUOODOUUDDDUUDODUOUO I
> — l ' l
z o | I ] ‘ i ) i ] ] |
— ; -:-' - e -:-' bl L il =] = UDDD?DDDD o000 UO0DDOOROLDLOUD +
1
L 2 - : : I ; : ] DL'JDDDD&DDDO&UODD I
i 1 -
| i 1 I
o~ I.S T...t.:b... -, e e e +'°-'-'¢---OC'JDOODéDCJOO ODDD*F:
! l | § o
rL :; : ' : | : ! |
| |
S l
: & %---- -.--%---.1....-1-.--}..--- t-u.l...-‘--.--#t--.*
. | 1 .
cg e
W .
5 = Q..-oi.o--.1-...1»-.--1-..-1.--. -o-.l-.-.q—...-l---- c:
L=
- I
V- O < L -] - ~ o -] 0 7 ~N o
:: ;; o~ - -t -4 . - -t
A < WDWZD> & QUWYOWZ e Ol m=D—dg_y

FIGURE A-3

A-22

& CENSITY ¢



c

PLCT CF D MAX #* TFRRAIN ® PROCESSING. * INTERMEDIATE

3404
ARITH MEAN ® 1.57 « MEDIAN ® 1.61 » STD DEV * 0.13 & RANGE * 1.28 TO 1.76 WITH

&

* INSTR = FWD

MISSICN * 1102-2

16 SAMPLES

+w

e St T R PP P WS §
. L [ ] ] ] 1 L} * ] L 1 t )

e e e o ————

2¢C

- -‘...—.‘.’...‘--.0+.--.¢...-*-...+.-..Q--.-‘r:
i ! ' = - i | 1 (,Y]
] ] i ] ! | §
1 i l ] i i i 1
i 9 | { N i f i ]
o -Q----d.--..40-..1».-..4.-.--4..-..4----.‘-...‘
] ' ! | | ! i
I | | | | | I
| ! l 1 ! l i | -t
‘o - b rwae oo P e e e .-.;4-...*-.--*.
I I | ' | | § o
I ¢ 1 - F { ]
1 ) l | ! [ i !
l. .1-...61..-.*-...l..ﬁ.l....l..-.l....l..-.l
t [ I I b ) i
) ! = | t
1 ' 1 | | I -
l- .I-.-..db...-l-.-.l&...l--..1-.--1....-’--...1.
| { I ! I ! ~
I l | !
| : .
-~ - > e e e e e -+ ...l..--l--o-l-..olo..oi
| i l | i I
| l | 1 i i
| ] { i
} ) 1 | i | l ©
-+ - » he o oo b oo e b v re s eswe boovoee brose dreveae - e oe % 8
: ' I I CN?DCNDO%KDOCRD?CNDDC) —t
| Co00o00COCCO0COODOCDDOCCCDDOCODOD
| i i } COCCOCCCCODOUCOO
t= s we teees 4+ DO00O0D0OO0OO0OCOQODOOQOCDCOUDODICODOD+
DOCCOCOOCDOOCOD00UDCODOO0DLDLUDOOODDOICOCOCCDO |
i ! 1 COOOCOCOOCOCOLED |
] CNJDCNDOCN?DCKDO?HDOCKM?DCHJD?KDOCND?GHDUCJI
4]
l- > e e tre e se oo deeee doees QLULOUROODDWWUOLDDULILD S »
! t I w—t
’ | [ CN%ULMJO&HJUCKJ?&KMJU’
= l O:MDDCMD&CNDDCRDOCNDQ:
* - > e v oo b veo beaseae ceeoe bteveredtaevcondoeerrdbrone
] ! i 1 ) }
E : Dﬁnuocnn?gnch%um:ucu
’ '
I i | LY
- -4.-.--4-.-.dh----+----1>--..¢-.-.¢--.-+-o-c+u
i ] I : § o
| [ ! i
I { ' '
I ! ! i | 1
LN -dbt--.-&-..—-d----.#-t--+--.-¢-..-¢--.-¢.--.4
1
| |
|
I ] ton
o’ - .ih----qb.---+--..Q.---qb.--.qp.---#....+.-q.¢.
| i { |©
| | i
1 | f
ll .*.-..‘.0...4..---1--..i.--.qi--...qy...-+.-o-i
| | i '
I |
| o
* - .*.h..qp....+.--'¢-.--¢.-.-#p.n..*--.-‘b---—#.
I } I | 1 o
I f ‘
. | .
Ly .+....¢-.o-l.---qp.-.-*--..0.--.‘.....#.-..4.
i
I : |
l { I ™
- .»0--.+----¢-.o.qp-.o-4--.-4.-.--q..---q..---“.
| I | | ©
| | .
&> - -db..--+..-.d>‘..-'ﬂ-.--*-...l‘-..ih-..‘iitﬂﬁ.i-
' I
| | .
.
1 [ ! o
- S Sa hEE T e P reooc e deoer bree e Pdr e
[~ ]
© 0 5 ~ o w b4 ~ ™~ o
-d L] -—f L] e

LXUODIWZOU> & AWXYOWZe O Do)

FIGURE A-3

A-23

* CENSITY »



‘.....+-...¢.-.t¢-00-+----‘-..-4---.4.-..‘---..¢--..‘r:
w | i 1 | 1 y 1 | ! e
- ) t | ! ' I ¢
S IO TR S I FUU TR TON
E l...-l--.-*-.--+--¢.<P-.-.¢-t-v¢-.—-Q-'.-v+----+-...1
w | I C I I i 1 | 1
z v | - 1 ]
o oW | I ! 'I I { ] l '
.lt! :'_l.-.&l.’-.l..--*....#-...*.'...+...-l...'-l..q.lt'..i\t
Z X | | | ' | [ ' N
-~ < | | [ ! ! ,
- vi | | | . ' i i I
* o l..-.lf.-.l-..-l--o.l--..l.-.-l..-.10...1—9-.1---.1
s | | | | I | |
Lz | i
- | ! | ] ! 1 -
3 .:.E 4'.-..-l-.--l.--.d-----qp-.--J-.---lo.-.l...-l--q.l--..q..
i = | ! | I ! N
w x| = ODC?DOQD?DDDD?DDOD?DDQD
- |
@ m | i ! { |
[+ o - - - e s e e b e e s e pae e -...+-.-.+.---+.-.-¢
. | t i ] [} ' O000DDIOROoL
# o~ = : : g ' | OOODDDO?OSGD
o 1 ! { i i I ’ | @
O = S ees T- -ew T- "o e b nee b b OQOOQQDO?DODO?DQDD?DQDD1- .
oD L
c o ' ; l '
- n l [
R ) | (Sle]nlalelslalele]e]wl)
—t 1-....+---o-l--u..d------l-o.-.lﬂ---..+-.-.¢----+-..-¢....+
| { I ! | COoLVLODCUDOO
% & l : : l OD?DGCG?QCDO
o w 1 1 - | 1 ' n
< U qh---.q-----d--.-.-»----1---.-«---.-#-.--+--.. - e we " e w % g
z £ | | 1 ' | ' ! -
< | i t i
0 & | : } ! 1 l I
L & l-...+..--4~--..1b----ﬂ--..-i-----l---. - e -.--l.-..db
o ] i ' { i
o | | i {
—_ e ' ' '
o e g i | | ! o
- O 4-.-.4---..‘-..---l-...-'lb.---dh-.-.d--.-.d-.—--‘--——-Il-----qr.
o I i I | ] I § v
L { [ I 3 1
| ! i ' ! |
> | . 1 ) ! | |
W ‘.----+--o-#--..+-.-.¢--v.4#..--#-..--&-..-#--..+.--.+
4 DO l ' !
o ! |
5 O | ! '
- i l I
(7, .;---.q.----q.-o..*-..--.--...q.----4;----—1»-.-- bl B BRI SR S Y
I | i i =
* e ' | |
i !
Lol ! | f | { I '
[ =] P~ ‘..--‘..o--+.-..+....+-.-.‘-..-4,-..-*..--+-...+....+
x e | i 1 1 1 I
w o~ ! l I |
| I 1
& & | ] | i R | 0
‘....+-..'¢-...!b.-..¢.-.'¢.-.. -.--1.00004-.-.“.----"..
x Zz | | | | T @
Loud- S | | i | !
L b | 1 | i I
Z o | | { } [ I
LT VT ] 4-.-.‘o..-q...--+..-t+--..+v.--+----1L—--.¢.-.-+.---“
-
s = | | | |
* | I A
1 ) ~
] e o e 4T 00w .---db.--.db--.-*--..+..--ib...ﬁlh-...ﬂ--..-qpQ
N ® ) i l I I l ; 1<
| * | | i |
N I l 1 1 1 l t
o I
- . ‘--.-l.--- ....1--.. - we - e s w --.-qh-...q--.--ﬁ-.--l
- ) i I 1 I I I
| | !
& < | I |
w l lU
z : L BN Y - » & @ - - .- > v e 0 o e - e w ---—lb-.-.ih.touqnﬁ-t. -
E i Qo
V- O n o "2} Q n o "] (=] L2l o
[ I '3 ) L g L3 (1] ~ ~N (o] vt L) .
bt - ¢
< LOWIDWZI> & QAWxUOWZ- Uk —OFdqo

FIGURE A-3
A-2L

* CENSITY »



C

PLOT OF D MIN # TERRAIN * PROUCESSING * FULL

ARITH MEAN & Q.43 ¢ MEDIAN ®* 0.38 & STD DEV # 0,15 #* RANGE ® 0.27 TO 1l.11 WITH 188 SAMPLES
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PLCY CF D MIN * TERRAIN * PROCESSING ® ALL LEVELS

ARITH MEAN ¢ 0,45 & MEDIAN # 0.39 & STD DEV #* 0.19 ¢ RANGE * 0.27 TO 1l.43 HtTH 204 SAMPLES
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* PROCESSING * ALL LEVELS

cLouo
ARITH MEAN ¢ 1.96 * MEDIAN 2.11 % STC DEV * 0.41 * RANGE % 0.60 TO 2.42 WITH
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PLOT OF C MIN * TERRAIN * PROCESSING * INTERMEDIATE

3ol
ARITH MEAN * (0,7& * MEDIAN * D,.72 2 STD DEV ¢ 0.28 * RANGE #* 0.40 TO 1.31 WITH
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% PROCESSING & INTERMEDIATE

PLGT OF D MAX & CLOUD

os T
ARITH MEAN ® 1.61 * MEDIAN * 1.67 * STD DEV # 0.18 ¢ RANGE # 1.23 TO 1.86 WITH
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# [KSTR & ACT
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PLUT OF D MIN * TERRAIN * PROCESSING * FULL

ARITH MEAN * 0,42 ® MEDIAN * 0.38 * STD DEV * 0.14 & RANGE % 0.26 TO 1.08 WITH 16T SAMPLES
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¢ INSTR # AFY

MISSION * 11C2-2

-

e e e e e e §
| L | [] L} ] L )

s § e v v v e o e e
"

50

e O U WY
. L} ]

— e f m——— e

&
L g
]

O
L

45

LEWODWITU> ¢ LUAOWZE- O D-ay

FIGURE A-5
A-43

A i i e

2.1

[ ]
2.7

1.8

1.5

rTeEME ITY W

+ -t U
0.9 1.2

C.6

L 3

I ™
+ »
1O

PP

C.0

‘*.--.‘-..-‘-?.-.‘D L I T R R B e
. | : - ! |
I ' ' L ’
| i | i i .
+--..+-..-4--.-.4--.--‘-....1».-.-*--.-4.--..
A N R R |
1.--.l-.o-l---—lo---1-—-.-4&.--- l..--l-t--
. 1 !
| | | | .
' I I ! !
l'..-l----’l...'l....l.-..l"-“l'.-.l.-.-
! | ! ) |
l.-..l-...lbb-. l--..q-.--.db---tl----qr--..
I | I |
| | .
.-..ihb-..l-—--qb-..-qb--.-l-t-odn-...d-.o..
! t 1
| | i I
l ! . | I
+-...db....#-..-+--..1--...*-’.-1----.-#-.--
| | } |
| I ! |
l | ' { I
4-.-.d-.-.-d----.#--..6--..*-.-.0-.--*-----
[ i {
l ! i I
E I | |
-0-‘-.-4----.1---..!---.-dh...-#-.o-dr---.ih-.-.
| | ! [ I
A L
! | I ' )
o o eve drovo droanntoeroen boosve bereov dnonetbeoen
! I | ’ ) I
| { l f |
f t {
! | i i
*--.-#--.-ih-..--ﬁ..-.+.o--¢-...¢.--.0----
I I | !
I ! !
| ' 1
1 f ) =]
+.o-.ih--.-4-.----l---v.-+--..4p-.--+----+.-.-
|
| | o
i i
! 1 o
*....*-.-.qh-.-.*-.-.q-.... o & e e e e
| 1 (& ]
i ' o
I t 4
| f I | o
*-90-4...-.‘....*.-..-.w-..-‘.'-..*----‘.ttu
f | |
| 1 oo
{ | g
l.--.+...-Q--..j‘"-.4"""*‘-'.-*.-"“".03
t ) { I QDWW
1 I ' o390
1 QUOoOoO0LV
1 1 ] 00000
+'...¢b-..¢---.1;..--qh.'--*-....qyctacoacoo
l I I 1 COO000OSOLO
(=)= ]elS]s e WWESEE
{ ' 0000DDO00OCOI0USODD0ID0 |
! } 0O0200UDIRLULW
4"."0""".'.-""""+'-"¢.""'+'DQDDQOUD
! { ' 1 1 ' oo
| % | ! | |
l | . ' ' l
.-..1h---.+----qp..--+-...+.'-.+.... - e s e
i !
o | b
] I
e o e e . o e e - e b e e - e e e $b o ew
(=] ['a} o " (=] [Fa} o wn
5 ~m m o~ ~ et -

Rl



C

PLCT OF D MAX * TERRAIN #* PROUCESSING * FULL

1
’

“3kay

ARITH MEAN * 1.4G ¢ MFDIAN ® 1.51 # STD DEV #* 0,38 & RANGE * 0.53 TO 2.27 WITH 16T SAMPLES

STR &« AFT »

'
)

® [t

MISSICN * 1102-2

10

e e il RS SR W——
(]

o e e e o o o e e v
] . '}

t 1 . L} [ ]

it e . o e et e e o e
]

.-4..-.-4..'.‘

L AL L A 2 B N B Y R N f:
| | i ' i~
| | | |
| | | | i | | |
+..-.¢----Q...-‘-.-.4....‘---.4;-.--‘....1
] 1 i Tt $ I
| ! . I i |
l i | 1 l 1 |
-, o "o e P oo e e R LR 2% B BE A 3 ) - e oo 4
1 | | I I LY
| 1 ! o | |
| | i ) : DDD'
l.-.-l..--l-.--l.-..-l---'1-..-1-.-°DCCCG¢"
l l 1 DDC‘JQDQ‘
| ‘ cco
' [ DoC |
l l l ! lDDDODODDDlH
L I Y - eee - oo - e P e P e e e+ 0D -
| } ¢ I ! (R
l ' ‘ 1000200020 |
<]=lalalalalclal=tal=l]
| l 1 l . I jmlalsiule el
tracsedsscs v drnee denne dre ODDOOOCODOOD+
t I I i [ 000D 0CD0O
! { 0000000000000
I l i l ! QQOI
| I | 000000 | ®
te s e descndonve boasesr deev e QOOODODODODDIOIODOOS »
: ] i 1 10000200220 | ~
i 000DOOCO0UDCCDD |
i i ] 000000 |
1 1 | ] CLCQLCOOCDDOL |
dr o oo dtroere drove dreses deeees COODCODOCCODCOOD
] COo0DO0DCOCODOLUOLDULLUDOLUOW |
i ) I h Q000000 Oo000a00 |
i I | o 00000CO00000ORDO |}
1 ! | | OO0LOLCCWSOCD | In
[ . s e ow bPreoee e ee deees ODUDUDOLODWUOULULIWWLLDO S o
i ' | 1 UOLOOWWIIW
1 | DOOLLLVEOUOLLUSOLD |
| R=l=]=lslalalzl]=T
e oo tensw brosee oo = QDCOQLOODOLLCDLOWUODC4
1 ' | OLOOSLIOCLDD |
] COOCOLOUOLLDVLWODLLLULDLWCWL §
1 ] | 1 o LDOOWAW |
COLOCOWCLDDOLDLUCLULLOCDUULILLIO | oy
-b--.—#-----.------l-----+.-..¢--.-+--.UDDUDL'¢D
| t I CLCLDUOLULUULIGL | -~
f | ! CULULL |
I { ! P Qoo
! { | { oW
o r o dronre bovae derere derre de e +LUDDULUDLUS
CoOLDBO |
ooLUIU |
) DLULLUDO |
] IOV L) [ e
4---..1-----1}----.4»..--+--p-q-.--.+.-.uuuuuu+.
| | (]2 b 18 [ [ 148 [N6 Lo BN
| OWLOoOULWIW )
i I 1 QO
qb---l'*.--.4#”‘0+.--.*-ﬁ-'db-..-+.t-.‘.-'-+
| | ! l |
I | ] I [
! I 1 i
{ 1 i | | 10
*b--.-¢...-+cnoc .---+..--q).--.-.+..-.+....+.
| { 1 | t 1o
I | 1 { { | oouw
| | ' |
| | | I
1;-.--‘.----#....¢t.--+..-t~+.-..‘..t.-¢----‘
| : i
| o R
| . L
o Pe e e e eSS R e TR e P
| ! | | i ] ! ‘0
i ' | | | 1
o " .
l...-+----+.-..+--..l..--w..-.q.-...*.-—ﬁl
1 ¢
N N |
.1 | L e
o oo - e - o e e LA B LI B A N N T EEE [ ]
(=]
w ~ ) n - m ™ - (-]

WXWIDWZOU»> # OQWxOUWZe Ol

FIGURE A-5

poLl

¥

* FPENTS TTY



R S P LL I R R

*e e 12 g° d a*1 FA | 6°0 g°J £°0 2°D
+ + -t — ———— -4 + + S S e + -+ + fom e e
’ s DOQDDDDOODDDOOD.OOQD DOD S0U023) D9 2 ) DL.D D ’ ’ ' ' ' '
. s Q0Ua00uLoDNoN0D0.D000,000 3JJA22) 00 D 93 J.0 » . ' : s . ’
. ’ CCCDDDCODQQOQDO.:OOO.DDD poooodl) 6o O DO 2.3 Do ' ' ’ ’ ' ’
s . s 0UUA000ONO00N.0 0,000 42 ) D 00 3D . . . : ’ , !
A III¢IIII+ICCCDCGDOOQDOD+GIID+GOD ) Ly T B g Ly B it Lt bl B e 2
. . s« 000D0O0ONO00CD.0 0,000 a0 J Dy an 0. ' s . . ' N .
’ . o 00,0 0O, 0 0.0 D 1 . . ' . » . M N : N
' (R o 000 0. o) 0.0 ad 3 ' . ’ ' Y . ’ ' ' v
. . s 0DOQ«s0 Qs +0 0,0 ') 3 ' ' ' s ’ ’ ' ’ ’ '
b Amdded Lottt ol 0] 01 O+ +0 +0 +0 Do e oo = fmmmaf oo s e ep v e ————
‘. . o 00 0s »0 D +0 0 1y . 2 N . . » . . .
. . « U0 Qs . oD ' : ' ’ ' N ’ . . 'y N ’
s . s+ 00, Oa . +0 ' ' . . ' . ' ’ ' ' ' .
’ s s - U O . .c . 'E s s ' N . . » . . '
. ' s D0 0. ' .D . a ' " a ' ' s N . N .
) N s OO Qs . 0 s s . ' » . ' . A » . .
. . s+ 00, Js . . . . ' . s ' ' . . N 3 .
: s s Ul 11N . Y N . ’ . N ' ’ ' . . . .
tommetrmeey em( et e ———t + - e e § + - + e e ——
) N s 0 s 0, ’ ’ . » ’ ' s » » ' ’ ' N '
. s s O O N . M . s 5 . . s ' ’ ' ' '
N » s 0 (' ' s ' ' a . ' . ’ ' s ' » '
’ s s 0O Qs . N . . s ' ’ ' ' ’ s ’ ' )
Vommm ey —= ()=t 0+ + + + + e it + -+ + o mr b e meemp
. ’ s 0O . . . s . N . N ' » ’ ' N ' .
. ' + O . . . s N . s . . . N N ' ' '
. s : ’ ’ » ’ . ' s N ’ ' ’ ' . ’ . .
I . . N s s ' . . M ' ' ’ ' » ’ ’ f ’
tomm—p e ey + + + + -t e + + -+ + i Sttt et
’ s » . . ’ s s ’ ' ’ ’ ’ ' 2 ' . . ¢
L] L ] ] (1 [} 1 » [ ] » » N 1 [ » s [} [}
» ' ’ s ’ s ' ) . ' ' . N ’ ' . N s .
' ' s 2 2 ) ' . ' N ' N ’ . . ' ' f ’
+ + - -t + -t T, D i e e e e s
. . s . ’ ' Y N ' » Ny . a ’ N ' . . '
. » . ' N . ’ . ' ' » ' ’ . ’ ' . s s
' s . s ' ' ' N ) ' ' ' N ' ' » N ' »
' . . . ' ' s ' . . ’ ' ’ ' ' ’ ) N '
+ - + ———— + -t + += o e L § ———t
. : . ' . ' 1y ' ' s ' N ' . ' ' ' ' ’
1 ' . s . s ' ’ ' ' 1y ' s » . s ' . '
. . s N ' ' ' . . ' ’ ' ' ' ' ' ' ' )
] [ ] [ ] [} ] ] [] ] [} » [ [ ] [] [} ] [} [} [] L]
+- + + L e e + et e S S Sl et et Sl S
» ’ . s ' » . ’ ' ' . ' . ’ . ’ . . ’
s ' s » ' » s ) ' s N . . s ' . ' ' '
. 3 s ’ ’ . ' ' N . ' ' ' ’ . N . ’ .
. . ' » » ' N ' s ' . ' ‘ ' ’ ' ¢ ' ’
et e S S + P m—— + + e —— e et ——— 4

$37dhVS €6 HIIM BE®Z 0L 16°0 » 3JONVY & GE°0 » A30 QIS & 66°1 = NVIGIW # 68°1 » NV3W
TIN3 #» ONISS3I0¥d ¢ 0NDID & XVA Q 40 107d 2 JIONE & L4V & dISND] o Z2~20IT & NO

J TRt

. -
2
Yy
1
y
1
9 0
1
4
3
3
1
¥
j
o1 ¥<
Iy =
a3
&
21 M
A
9
N
b0
B
3
¥
4
91
31
02
H1lyv
1SSIw



1.8

- ~
t-*-...‘....¢.
‘....+..-.+....*.-..7....‘-...‘....*.. i .'N
| i :
| i
o = '--.-ﬂ-.--.qbootolnoooodbo---l..-.l
: ‘-...q-t-.'ﬂ-....’....? II
> i
5 g I . ' ! ! <+
<Y ' ! -‘-.--4-.-'!.
-d a' l---.l--.olb-.-d;-.-o.T---lvql-----l----l-.- "
2 | i ¢ I
q g { ' i l l --.l.-‘..l.,---l.---l
* O l-.--#-..--l.--.%.-..|-.-- - 9w - I
g = | ] |
oz - “y i l _
v ' ' - "o "0 ¢ @
& E l-'--l..-""'-..-l'."{"--'"....1"'.-'1.."*.'.- iN
W e 1 |
(S 2 T | .
2 ' ’ uqh---.4.-..-4--...#...-1
g ; l.-"‘""""""-1"""7"""'--
L | I
o~ I I
- - - o™ - e e oe P
E E ‘----4#----1#--..‘--.-?—o--db.--.%- - e Yoo - - - '
< { H '
x v |
oo l l . ! T EEEES
- L b e d
:‘: C. l----ﬂ-....+-.--db--.-:t..-db.-.--lfb - - -wvee '
! |
_— | | o
» * bYe v oo trome P o
E g QI-.---dbt.-'db--..1I---.-?-...dl----o¢'-r--.l-.-- : 2
*> 2 | | i i
= ! l | i : = 1 l
. . ! - e e d
[FEEY 1----'!-----;--.-l..-.*-.--ib.--.'b---o'.--.0.--. -
© I | I
- La]
S S ] | ! ! ! L3 - - % e
E.Jl D. l..o.4#----1-.--1-----1--...d;-.--#---.-i----aq---.- - .a=—‘
-% i ’ ' gl
L4 ] H S
| ' i | } | . ! el
‘: : -'ﬁ--.-+-...l-.--+.--.¢---.‘.---‘----+--.-Q. - - - - 8
‘ o
g | | | sl
- L AL B I I
ﬂ; l-.t'+---tl--.-q——--.7.-.‘T..t.i'pbbtoih-o.-#--.. Dg o
! ! | H | :
“ o | | ! o
1
! H l cw e e e DG
- z 1.-..‘--.-01.-."l,.-'.",...-7.-—.?-—--#----¢- 08
b B ] 2
< O | 1 ! ! 81
I : : ! ' ..'-'.-#.'-.iﬁ.-.. " e QDDé o
* b SRS TR RS LR R LTS EE e - 4'. ek
x T ! 1 | = : ! ' 908
LOOO
w = | | | 1 | | o
QOO0Oo0W | |
. g E I : : i.. .l --l--—.l---- v o e qp-?c888888¢
- - e = - - -
N N oobB35835555
¢ . I l | I | D00000000303008883888 -
o eeecdee bl b b L BYRRePo885858585888 | -
[*a] l....+....l‘-..T.-..T.--.T.. ' l = 28+ 3
T I | I | | I
y | R 1
< . ‘ ! 7 b LN
2 - 1.-.-l.--—"--o--!-.--l-..-T.---Tt---{..-.{...- -
- ' | ' N ' f
- TS IO A A T O .
. - - e - o o » e - e e % ¢
g % q'-----l--..q--..-¢-..; ----l - - . w o e r o
o
- = y o n o [T o "
I - O n o w Q n e
VI o= 0 ~ < ” m o~
L - 4
x =

LOWOOWXZU» & AWXUWUZre Wh Ded,

FIGURE A-5

2-LE

* CENSITY @



C

PLCT CF D MAX * TERRAIN * PROCESSING * ALL LEVELS

ARITh MEAN * 1,50 * MEDIAN # 1.53 & STD DEV * 0.37 * RANGE * 0.53 TO 2.27 WITH 180 SAMPLES

]
+

3404

*

* [NSTR #= AFT

MISSION & 1102=-?

T L S W S W,

b pmmm— fr e e e — - ——
' ] 1 ] ' ]

el Lo T SRy W Sy Sy S

10

+_-__+._--t-__u+____g

o

] L 1

b m——

.

]
9
L
[ ]

.ﬁ.‘..h.+.0..¢‘.--+.-.-‘ .

| - o

.-.l--'-.qp...-*....*.-.-*

]
|
...“....1....§....1....:§

|
| |
| ! . A coc
1-...1.--.1.--. '-.-J"‘"‘.l""l."ccccool
! | | ! ) Co0OoCo
' ; I i CROo
| ! t R =] =]~
l l l l lCCNDOCKDDCKSI“
o oo -e e LR K -ee e $eeey -weae e e ve SO
{ | ! ' ) o
\ ’ I i |0009903901
| i { l 0C0335C000000 |
1 1 H )] R=i=l=l=l=t=]=]=t=F
e e ow rreeFrrradovsarderves doa OD00DD000D0DD+
I i 003220020 D0000 )
] CO0OOOCOODCLOROCOI0D |
I 1 i I 000020 |
A | o000 | ®
e rratrons v drave drone +00A0000000DEDD+
! | l L QOO DOLOT | ~
l COO0C0D0OCOCOIUTO0 |
i I | CO0OD00DO0O0 |
| 1 I QCOCCOCLOULCO
o e e boereos trovcer bererr dfrone +00COoOCOOCCOUOLSOe
CO0OCOCOUCODDOPOUOULLUCUUODDWOUU |
I ! lcoo:onooocoouul
LOOSOCOoCCoOoLL |y
] ] ] LO0LOCTOLC VO T W
tr e oeNrsese b rnes drerr drenr +LLULUDUUODOUILCIL) S »
I ! ] ! | | I LI |
1 | ] VOO DWW |
i 1 | I OLOCOVULLUOVLCUCDWL ]
1 1 ] COOoOoDoCCO )
*reme dtesens drecre dense CUODODDLODOOOLCUCLUDOUD +
| | i | b | QCOUOLCOCOTO |
I ] { | DDDUUUUQDUDODUUUUUUUUUUl
| i | { ] [ 1 GOOUD0OVULIL |
I ] ] co DCJDDDDUUUUC‘UQUUDLJUUUUUUDUIN
4.---&.-.-i----#—.--#---.+----¢---UUUUUU+i
1 ] 1 { } LOOWLHILIDOUOCRULICUOW |
1 1 1 | ] | 1 Cuuuow |
! | 1 | | ! f I LoD
! | | 1 I ' f I QUL |
4--.-4-----d-t.-.-.-----#-n--d--..-#UDUDUU'\JDU-‘-
i | ] i ooQuLOoLD
! i | (o] Jon [ W] e [ 18]
l | | QOLWCI |
4-.--.¢---.+-...Q-l---lu‘-ocpdhpooottobuul_'uuu-}.
| ; ! { ] OUoCOWUDW | O
I 1 f I DUOLLLULUOW
t | QLW
I i | f | | LOow
+..—.*--..+.--.+b-b-+—--.*...-+..'-¢.--—¢
! | § 1
i t |
’ ] I
) 1 0
*-‘..*.-..+.--.+.-.-¢.---‘.-..*....‘..-.-.,'
| i I 1 ! o
| f ] | 000
! | | .
‘h.-..*--.-’—.-.*-...qp..--+...-+.---+....qb
|
| I | | | | |
| I | | '
i l ”
4--.;*-.-..‘.-0-.4---.4.--. - e ey - e es 48
' | | | | | | °
I ! |
T T N |
u..o.+--.-4--‘..‘.---*-u-.l-.--#b-tt - e e P
i ! ! I
. | I
| 1 o
qu-..'l--.-l-t.- --.-lt.-- - . ;P e - - g §
o
-1 [ d L L 2] b2 ™ ~N -t [=]
WU ODWZLIa» & Qi I e L (= )
FIGURE A-5

LR ad

o POCAME YYY &



C

T

* PROCESSING * ALL LEVFLS

cLoue
ARITH MEAN * 1.F6 * MCDIAN #* 1,90 * STD DEV ¢ 0.37 %= RANGE ¢ 0.91 TO 2.38 HITH 104 'SAMPLES

3405 ' PLCT OF D MAX ¢

*

* INSTR ¢« AFT

MISSION #* 11C2-2

. ~
L A A L L R I L TN R S S A *T e s e prren gy,
I [ | | ' I { : t L
I f I o ‘ i
| ' o d | | P | !
1..--:»--..1'-....1--_.-4.-.-‘0.--‘-..-.+....¢-...¢..-.l
| 1 | | ' ! i { : ! [
I
1--.-1--;- l.-..l.o..l..--l-—--%---.T....%-.-.gggggdp““
| coocdoscotoscotasodbonaadepocborontann 82808EEEES
DOCGCGODDO
1 OCOCo00o OQGOCODOOCDDCODOODDDODDCDDCGOODDOGl
R SR et il el Al i+ 015 5o 5
g | | ! ! CCCO00B0CE
i odoosobeoocdoceodooocSESEBEESES | .
l....q.??????????-o??- #---.Q'--.--T---.#-r..ggggogggggl .
o ; o~
: I 20002000000
] ' QOO0 D000 200
' ] alsl=lst=l=l=l=l=l=}1
o owe b s s e s e e boeone swvoso doosos boren bereon
1 : ?QDQO?OOOD?UODD%%%%%:
1 000D OTOD0O0 |
1 C‘JUDOO?DDDDDDDUQ?OODOLQ
- e 3 - e co o e e b o eas e oo - e - - oo e - e oo o v oo - e ee L 4
1 i. - DOOD?CDOOOUDQO300000308888888{--'
= ?DOQDé DOD?DDOD?DO CEEESP'
()
l-.-.‘l----#t.o-#...-+--.-d~-.--¢-'---4-----1-,---0(_:0;‘04-
T A S ==
: ! ! l O0D0DOCDOo0U |
1 ! l I | I Qo0 | n
Frevce tornretesandrrerr Feoes de e e DUUOCOLULULODUOOLDUUDLOU
| ! ] | ] | 1 LWL IOIL |
1 ' 1 1 I i : J LWL
| ’ I E I I ! 6uoco$ouoon
oo e et was bepe e Peeor s oo e bt e e e teees DOODODG
| : R R R
: I ! I I CLLOW
| ! ] 1 | OUWU | N
+---r+---.¢..-o¢'—-.+.-.-<b...-l.-----‘dv-.-DDUDUDCJUUCJD#0
: : ?\JOUOL"OL-ODI-I
\ !
= | ! 1 ) ; ! DUQUOoOLLULY
¢----d-t---l’------b----&l----#-.--#----#.--.4--—--+---—¢
| = t ?Oocu
i I | i _
i . } | oL o
+---h+-..-¢--.—1}-..-4&-...#--.--&-...#.-.—4---.#.---1&.
I I 1 ' i | o
| | 1 i 1
i | i | |
4.--.-+-.t-¢..--¢.-...¢-.-.+-.-C*.-.-q;..-.*-..-+..--+
I i | 1 i ! I 1
[ i 1 i ! t I !
' I | } i | | o
l.-..+-..-+....+-t..+-—..+--.-+.-.-l.-.-¢----qp.-.-*.
: 1 I H I ! | = : IU
. IR R R R |
! | l | ! |
4-.--4.....*---........4-.---4--..*----*.----ﬁ.---q.---..}
f
| I | | l g | I | |
L] TS T e [
Q-ﬁ-tQ....-4-.-.1».--.+...-+.-.-+n.o- --r-‘v.-.----..‘ou
| | | i |
I R
1-..-1-..-1--..1;-..-‘i---.i..-.l--..l..--+‘...l-...l
| ! | ! ! | | 1
| I — .
(&
l-.-'Q....l----«n.---q’.-n- .--'1...-*----1---—’-.-. L]
Q
L&) o W r~ ) n - m Y] — o
-

LQEWODWZU> & AWXUWZ- Ou m=Orgy
FIGURE A-5

A-L48 ' '

® NENSITY #



+.--.¢..--*--.-Q.....¢--..+--.-¢--—.+.-.-+---.+-...‘.
w | ] | ) ! i ~
- ] | ] ] | 1
< I | ! i 1 1
L t i 1 L | 1 | i
D .‘..--.+..--+...oqh.'tod'---.-?-....'-....pb..--:-.o-.-.:.--.‘
. w I | .
kg L | | .
o ou ' l ] | | - t <
:E a' i-....1....l.-..Q-.-v+.---¢.—.-+.--—dr-.-.l—---#t.-ol.
Zz X I i | I [} 1 o~
Ll - 4 ' I - | ¢
v ) ! | 1 |
* |:n l-..-l-.--l-...lo..-l..-.l..-.l.-..l-..-l-.-.l.-..l
(L . ]
z " | I | I | |
- 1 | | = i
ol
3 E 1--..l-.--l.--.'dr---.u.o.ol--..qbo...#boo.dh-..clo-..l.
[V ] ' o~
[ 5 I
Q " |
E (=] ln-..-----0-41----.d---.-0----{1—--.0-lh----db.---dr---.J--...q,
[ [ |
. ~ | :
l
Z 0O | | @
L +.-.-d»v-.-ib.-..#-...u--u.ip....i;--..dv.---d'----.q-..-.qp.
b § -t
e : | 1
& | 1 |
[Y¥] . ] | i
- D +----*--..+-.--q»-.-.ik--.-d--.-.+--.-1P--.-T---—db----qp
{ !
# & | = l
H
< W ! l 0
Lon I 4. ] e oo n e e .o--"---.0--.-“.--.1--.--1#----4.---4---.-+.
x Zz | { I I ' —t
< | |
o= | | 1
| T +-.--iv.-l-odb--.-dl-.--.dhv--.‘--.vd-.--.#.-.- - e ee - e )
o | |
m | I
- |
o | I ! 1 . ™
-d [ ‘o.-.-1-.--'*-.--4#-.-.*-'--1-’-.-4-.-.-4----.dbv--.d'--..dbc
o 1 1 | | )
% | ] 1 |
1 t 1 |
> | t { 1 )
‘?\w 4-.-.4--..‘.---1#.-.-+.--.4P..-.+---.+..-.+--DDDCDDO+
g1 | | |
o c | ]
wm - i ! ) o
v 4--..-q----....----4--.--+..-.+.-.¢-4)-..-#-.--1>--UU°UUUU+.
I | I I | i ) ! 1o
£ | | : |
™| i | oOoO0CoU |
| aud [Ta) ‘..-.‘t-..‘.-b-‘--..‘..-.-‘..-..‘.-'.‘..-ﬁ‘b.-..*..-.‘.
w « | i t ) | UDUUDO'I
< O | ] I
i ) 1
£ & | f | l.o Lo R
L i L B B A e R RS pTre e e e OO0 COVOOVOOUO 4 o
x Zz | | I 1 | i | 1 | 1o
- « | I ) l Q0D o00CODLDOLID |
Ve l } ! !
< O | i I ) |
[ I 10 ] +.---¢----4.-.-.4--.-+.-.-*t-.-4}.--.-‘--.-.»..--*-—--*
x i 1
- l l ' I , I I DDDD&DDDBQODDD
. | ' ) I I O000DCO00DICRCOIDIOODO |
l i | ] 1 2000000022000 | ™
3 .-.-*-.-.*.---ib.-..*o...1----0+.n--+---o+-...+-.--+.
NNy | i | | 1 l 1 ' jo
! * [ ] I f I ! !
l'o\l L= = : = [ 1 ' | { |
-~ - ‘...-Q-...‘---..d.--..l..-t .-.-l-...l....l..-. o..-l
Tzl R
+ 3 | : | |
H ! ! l o
s E - e -~ e - . e Prens -" e e -—n et dreoen L ) - e e - - e e [ ]
= o
- I
v = O " o n (=] " o] 7 (=] "y =]
E < LEWIDWIZOU» # AWXUOWHZe Ol keDpd

FICURE A-6
A-L9

» CENSITY #



c

PLCT OF D MAX ® TERRAIN # PROCESSING * INTERMEDTIATE

‘S0-230

¢ [NSTR * AFT
2 * MEDIAN * 1.33 & STD DEV ¢

MISSION * 1102~->

15 SAMPLES

0.18 & RANGE #* 1,02 TO l.6T7 WITH

1.2

ARITH MEAN e

] L

bm———¢

P W, o e b ———— e e e e e e e e e o e e e —
* (] ] ) L ] 4 ] ) (] ' 1 ] * ] .

2C

S et ot e e e .
[} ) ]

t8

r oo e g
| i

i i

1 3
o o oo g
} |
b
lv.-.l-.
I !

¢ I

i !
1.--.11-.
| |

i

| 1
lt-.-i.-
T

| o

i |

L L I R .

-*....l*-.ﬁ.‘.--.*--..‘.‘.-+-..-.*.
: q 1 I i ™~
| ! ! ]
t i ! ¢
- 1 I ! ! !
LR L Ny ¢o-o-¢-.-.+-.--¢--b-¢..--‘
! = ! 'I
I R B
.4»---.4---.-*.-.-1.---l-..-l-.bolq.’
! i ~
. : :
-l.--.l.--.l...-l.--.l-..-l-.-.l
I | ! I
i i [
! l ! ‘l_
.l.ﬁ-- ..-tdh...-l-..-0--..J-—..-1.
{ o
.4--..-4h-.--4b--.0l-...-1&----1--..-1-

[+ ]
- deoee d-.-.odh.-..db-.--i---..i----—l .
L ]

DDOODDCODCCODCCQO

|
I
i
1---.-#-.——¢-—-.+-.--ib---.‘-.--#--.o'&.-p.+
I[ ; DO?ODDDDODDD?DDQD;
i ‘ .
I l l ] I @
e e e e - .o &e broeow Proees .-.-#.o-.#----‘.
’ 1 1 | ODDUUUODUDUDDUQDUI—t
UDUDUUDDUDUDODDDDDDCUCUUDUDDDUUUGL‘J i
| | | i QOLLOOODLD0ODLLDO )
i 1 ] O00oD0oO0COCCO CoQCo
e e e e s e o btrree ..UDOUQOD?ODUDQDOGQ'.-
i 1 1
] L J: DUOUDDQUDUUOQDDUU
] [} DUUUUUUUUUUUUUUOU ~N
4-..--4!----.¢-.--#-.ocib-.--#--.-‘.--u#.-—-4\-.
I —
| l .
] DUUUUDDDUUUDDUUDD
] ] QCRNUOCHJDCNDDCHDDCHDDI
+.-|..+---.+.-..1b..--+--..+----*..--§-u.-¢
: i DD?DDDOI‘DOODDQDDDD
| | ] o
‘.-...qp---o+-...qp--v-qh--.-+--..+-.--Q---oq-.
| 1 i | | L=
I | r ! |
1 l | 1
i 1 I t ! !
*-.-.‘..-.-*-..-4»—...qp.-..+....+..--+--.-+
{ ! l i 1
! I I | ] [
+----*---.+....¢..'-+-.o.‘.----‘b.-o-*--.-.*.
i : ) : o
| | | | |
| - f l 1 ! i
*-...41--..‘-.-.. e e pvwaae .-.-d--.--ql------b
! ! ! !
l 1 l l I | | ™
o w o w - e ee - o e e .---+.-..*....*-.--4;...-*.
| I | | | |  ©
{ i i
= : | 1 ! ! ]
¢....¢..-.l..--l...-l..-.+-.-.q---.-qp--.-l
i | t l 1
| l ‘ 1 :
|
! I T | 2
LA I BN TN R . LI L e e e e pravadreen [
o
L <) L3 ~ [=] =] L+ < o~ L=
—t — v ot

LEWOOWZU> & AWy OwZee OL +D=qu

FIGURE A-6
A-50

LR I I I a



(&

* PROCESSING ® INTERMEDIATE

cLouD

PLCT OF D MAX *

50-230
ARITH MEAN * 1.58 * MEDIAN # 1,51 * STD DEV # Q.34 # RANGE % 1.14 TO 2.29 WITH

&

* INSTR *= AFT

MISSION * 1102-2

15 SAMPLES
e et T

e e e e e e
* L L 1 L} L

L}

-
)

&
+
L ) L}

fr————— et e ], T WU W
[ ]

2cC

e pm i

————m———
]

e e el L Sy G G

18

e i o o e o ———_—

il B L PR W,
' .

$m———
' ] ] '

o
-t

.‘.---.q-.--.+-.--‘-..-‘.---.Q-.-.‘....":
i ' ) I I | I~
| | 1 ] ) i
' : : | I | i
l..-..h'y---#-..—*.---‘-..--‘.---al...."
| ¢ : 1 | |
| | | | | |
l-.-.l--..l-.-.l.---lt.--l..;-lb.--l#.
| | 3 .' i
I ) I DCOoOCCOCOODCCODO0 |
loonnlcvtolvuoolﬁtbb v eee —.u.l..--
I | ]

! CKNSCCKDC&RDDCﬂDéCEN:Q

q-.-n.lb.t.t(l----l.... -..--{-...#.--OQL

2.1

! 1
tDD%ﬂDOCND%:MNDDEﬁDDQC)

1\-..--0.--.Jh----dh-..-l---.-&...-l--..;p

[- 4]
e s en deonn LT E B I s -l-o--.‘--.-#-.--# .
—y

|
CoOoCCCoDCOCOo

ibDCKDO%KDCCHD?CHDCKDTCNJOCM?DCKDG

i 1 |

i M | ) i
DC“DU&“JDC"JDC":DCxaDCM:DCNDDCNDDCNBDCKMJGCKJ n
b oo tesaedtreee te s QUDOULCOWOOUCWIIOUOS »
i 3 | ) | ; -

DC“:UC"JDCN:UCKDOCRN:D'
l I DC“DQC“JQCHJCLKDDCKNJD'

i
d---.-l-l--. o oo e toeroeow beraeas o ow e thte e

’A

1 | | el loinleleleleloielhlelolelelel]
UDDUDDUUD?DUUU?UUUU ac UDUC'DLJUUUUUL'JDD
I : 1
. | ] } 1 |
4»-..-+o---#.---+-.—-#¢--.+.-y.+-.-.¢o
) [ 1 | { —~
! : : DU?DUDD?DDDD?UDUD
) | - I [ ! | §
¢.-..+---.+---.¢.---d-..-.-l--..-«l-o.-.-b
1 .
| | i
| | | o
4--..-‘-.--qp--—-q—----q»-.--u-r--+--..4L.
i ) v I o
' I |
! |
| I ! 1 i ) i
+.---+-...4---.+--.-4.t-r+.---‘.----+
i | | |
| ' '
A |
] 1 | I 0
> oo ..-.+--.-+----.p....*---.+----¢.
' ' t ! ! e
I | | !
. I I |
oo o prere e a --.oq----.+--..¢.--.-b
\ .
| T T R A .
4-.-.-#-.-.’-&--‘..-. e es s g o
| { I ' i i | ©
! t ! { !
i } } | ) | 1
l..-.4b...-'¢.--t¢-..-l-.--1...-1.-.-
| | | |
| | l
[+ )
l..--tr..-- ----l-..- --o-lo.--lo-oolo
) (=
5 o~ o w© 0 ~ ~ o
L] [ (]

LXWIDWZI> & QU Ze O =gy

FIGURE A-6

A-51

CENSITY »

*



C

PLOT CF D MIN * TERRAIN * PROCESSING * FULL

«43 & 57D DEV * 0.12 = RANGE % 0.23 TO 0.79 WITH S8  SAMPLES

50«230

-]

® INSTR & AF?Y

FISSION & 1102-2

ARITH MEAN & 0.45 & MEDIAN # 0

o e — e
L] ' ] t

4
T
1

;-_ﬁ_4_-__4_.-_4____;-___4____;-.__;
] ] ] * ] . ] ' . t ]

mme e o — o ———

20

————p————
]

o, T S
.

L X

b —— ¢

& an
L L} . L

ek L W S

18

L}
)
L]
L}
+
L]
L)
'
'
*
L]
)
L

-*-..-*-.--* +.—..+ +-...+-..-‘
] Co ! I - ) i i ]
] ! ’ | t f i
: | I f | | | !
-*o.--‘.--o.d-.c--.‘-..-4....-+-.--+-...".....,1
! ) t 1 i { I ! i
! ! | }
I e T I
.J---.-l-..-l----l-..-d..-..+.o--l-..-q‘....-1
i [ ' | ) !
! 1 ] I i
I ¢ ! | I I
-l.-.-l..--l....i-----l--.-lo.--lt-..l----l
| [ . |
§ ! i ) l
{ { | I |
-l..-.ib.--.l--..qn..u—+-.b-d--..-l.-.-l.-..l
' !
| ]
tl-.-.v...-db--..l..-.l -.-4-----‘....1....‘.
1 1
] '
i |
-di—---.db---.d»-..-l.---#---1»-.--#..-.‘-..-#-
{
| | l
| : |
.+----4b---.+--.-¢--.-+...0--.-1#—---#--.-1}
l | !
| .
.- —.c-#---tdh.-u.#.... -.-4-----»-...#-.--0
i i |
' § |
| | P |
l | | |
-d----—h----d»-...lﬂ-----#--.-#-vttﬂ'--t.'ﬁ-.--d'
|
| T
! )
t | l
-db.---*t--.db.---d-—-..#--'. —---ﬁ---.dh..-pqp
l f ! |
| I } 1
! f i i
| | I | | | I
rq-.-..‘----.+.--.+—.-.+ -.--l-.--od----.-l-b----ﬂ.
E
.4;...-‘-.--.1-.-.--.-----q.-..-q..-o-‘.--t-dp--'-—q.
) i I |
I | ! !
| f { =% lalhIE)
.1----1-.-.4-.--l----l.-..l--.-l.-.-l---.+
I t = i ! : :
I ] OCHD&HDOCNJDCHDGCHJDEHDD
| I 6 é oD00OD
LA L L N B T S T-- - w T.. LI Y DDD'QDQD'UDDD?DDJD.‘,
é | ! t LOVLCDDOOO
Qo (DDCKDDCHDDCHJDCHDDLHDDCNDDCMJDCKNJULMJ
| | } | PQ0000CIDL0UDOL
el e I L '-DCDQDOGDDDDQDODDDOODODDDDDD+
CKDOCHDDCNDGCMDDCHDDCHDDCH:DCNDD:MDDCHDDCMDDCHJ:
] IUUUDUUDUDUUUUDUUUUUUUUU
0000000000 CCRDDCKDD:NDDuLJDCKJQ:HDGCKDDuHD
] I 200000002V LLOCRLOU
- drvroav duses -..-*--b-+..-.+.-.-+h-.-+.---
i l i I 4 !
l l ] ] IEDDCMDOCMDDCMDDCMDDI
i }
-1;-.-.*-.-1 .1-..-l'-.‘l".-l.'..l’-..l
| | i I I !
' l l ; H I
-l....l.--. .---l--..*...-q’-..-- .--.*-&.--l

- ~N [=] -] o b o~ o
-t - Ll :

LW OIOWZO> QWL OW e Ow —Dr——-

FIGURE A-6

A-52

1.8 2.1 2.4 2.7.

1.5

RFENSTTY o

C.6

m
o

*



e.m 2t Phugy -

(W)

——— e ——fe——
'

e o —}
[} ' ] ) ] ] ] ’

9

+
. L

e . o o o o o e
'

tmme— e m e fm———¢
(] ] ' ] . * * (]

e e e o o ———

r~

.+....7....¢.-.-T'...¢....T....1....7‘\.,
= | i | f 1
L : o
.g:.-.-oq:----.dlv--.-7---.*-.--7---.7-.--7
) ! )
, I i = l 'l"
V-l--.-l--..l---.l..-.l....l..”-l..--‘--.
y i i I § N
’ : : :CDOD?OOOD:

!
.l-...l.-..l..t.1....1..--lb...l....i‘
| i I i A 1 000COCCO0D )

: ¢ ! = DO‘J?CODD?ODOO?ODCD :
l l l l OC00OCOo0CCoOOQOCO0 )~
- - o oe -e we *> oo e oo ®r b beoveoe bteoaw $ o
| l DDDOéDQDD:
I | :ODDD?DOOD:
-4».---.1-.’.1-...-4»-...1..-.#--..*-...+
1 l ’ lUDOD?'G ODi
] !
1 1000000000 1 @
.d----o—+----<»-..-4-..--0-...?0009?@003?;
i
L [ I
1 CoooODCOOoOSCDOCRCO|
] ] 1 OC0CCODRD |
»heeres 4+ s OCOODOODCOOOODDOOCOODLOOLLOD+
I ] [Jeisisl=l=]=lCT=]
I ] |9G00COCEO |
i { ' DUDO?DOL’D = @
.qp-...l-.---}--..1;..--¢--.-¢UDUQDUDUQ-& L]
| | ! I CLODUOUUDWWIIDLHIILIL |
1 | 1 UOLOUIVODLOODWUOILLU :
} l l | é looocéacoo|
s b s oo bdueoses treone de OO0 (oie]elelalSidldnldlealhETEPS
| | [} | DGDCUQDCCGCDQQQUOU ]
i I i ! 1 000LULUGL |
1 = : : UUQUUDUDL'JUDGU?UUDU : o~
- 1- e e dovosdaeen 4 UDUDUUOODUGQDDG—?QUU-‘» .
! H ! quoo?uou0=~
P | ] i ! i ]
| 1 CO0000D00000OVOLOOODCIOCODURIOC I
QDODDDDGCJDQDUODDDUUDQOUUDDDUUUUUUUDU+
1 | CoOLo0COo0DOLOLODCSIL |
I . . ) | QD00 0oCTO )
Qo : UUDUUUDOU?DD\JO?U(-UUC'JUUQU ] o
.l--..#-.-.#.-.-l....#..-.*----‘---brlQ
| 1 1 OOL00000LLVUUCOLCUOW | O
1 ] | ) } éuugmunguu;u
i 1 4 LOOOWOoOOWOULISLIUVOWL |
{ | | | | OUOTRULDU |
.?----T.--atboov*-.--T-.-.?UUUU?UUUOT
t § ! !
I | l l 1 I lo
R T A R B R
' ]
| ' | |
.T--..7--..7.-..+-..-T-..-.T.-..T....i
[ 1 .
| | | i | | =
.4..--4..-.‘.---4--..‘-.-.*.--.¢---.+°.
1 1 1 1 I
l l 1 ' ] , '
T [T S
- ps e .o r drense fuoseae -.-.-‘--oo.q--c---l
! | | !
L] L]
' ©
.f--..l.-..*.—--1?--..#0--.1--.- . "o e o ¢
L=
P~ L - "] 5 m o~ od o

LOWIDWIZU» # QWElhWUZe O, o D—_y

FIGURE A-6

A.5% .

* DENSITY »

TOP-SEGRET

c/

P S b bm——
oly

2.1

2.7

2

&
L2

1.8

1.5

NENSTTY »

. YA TSR S e e ap wn  ——
C.6 0.9 1.2

0.3

U U

L



¢..--*--..+-.-.¢.--..+....¢...b+-...‘....+.-.-¢‘-..+'.:
. i ! | I ! teN
! : [ { ] , i I t
S | . | I K o | :
z -’-h--.db.-.--i---;.-&-.--Ti---T.-."T-.-.'P’."‘l"."":‘""‘
- > I 1 . L]
(TTR Y I I | I 1 ' | 1
- I } : | =¢
-d : ‘lh-..qh---.l---.l.--.l-.-.l.---é-.--d-.’.b+--.'-1...-‘..
! ¢ i ! I ey
T = | - [ | : : cccoocoo:
v 1 )
|
* Lol l....l.--.l..--l-..-l--..l....l.--.l-..-loaa-énc.céool
| I : ! = ¢
gr | ! | t':cc:ccul:.c:oooc':ocoo:
v I i l l l - COOCCOCO0DCEDCO §w~
V) = l-.-. - e e - e Pe g > - e e P e e --..1---.--:---.7-.-.':‘\:
|
3 ; : : } ] I 00002000 |
o ! ! | : i OSO?ODDO:
E :tf" l--.-l-t--l-t--lw--tl.--.db---.lo-..‘---.l-.-.#----&
. | ! I 00000000 |
- | L oo |
Z O 1 ! ] 1 l LDOD2000 1™
- q--.--4----.#----.4--.--1--.---1}-.---0-.-.7----'-QDODDOOQTO
i —t
a | ] 1 u | i
@ ~ ] | j=icisieislele]lelalalulalelal=]|
[T | I CUUODGDCDCODUC{S I
- O drecoedtrove doven o oo 4'-- oo bte = CCQODCOgggggggggggggggT
t
. % n I | | ODOOODOU |
| I i ODoDOooLo |}
> W ! ] ! jn
g O #----#----1#.-.-#----4----.4-----i'-.--aouat‘aaagggug‘ljss-rO
3 1 1 CODLCwWUQ |5 -
e = l = ’ 6 DDODDODOCJDDQDD!
w & Yo me e deror dtaves trone +o e e e e OO Ococgggggggggggggggﬁr
© o OUCUILCVLLLLLOL
! I K o
S o. dr o ee drace bropss trone L 1--. - e -..DUUDUDQUDDEDHOQ'F .
o : t : ! I = UDDTLJ..JDU:-A
L ] .
| l ¢ ] f 1 Cooowoco )
> i | | locmm:ODme:ccxm:cs:nm:mocnm:ocnxxJu|
I I A R R SRR R e 5151512515 =t e Sl
o b ] o) e
G ! Z 1 | OGOUCo0S |
d o | jel=) D:nuuﬁxJDcnuacnqocnfoLx:U|
Lo o
“ (7] qp..--Q...-qp-.'.Q.--.+--.-ql---..+....¢E,-.o:3écoaa-¢6.r:-1'
] QLo WLOoOOooW IO
* & } = ] | 1 Cowouwuu
} LLLOoODDoUIWOLUOOY
aly ' I | | I COO0VO0W |
Lol 2 b IR N R T ---.41\--.-4‘.-..-+.-.-+--..+-U°UUUUUU¢
! | T ! I 1 |
W .
< - I | ' I i
« & | : | } l b
*’..-.-4;-.-.1&----l-...4>.-..+.—-.+.---¢.h.-¢..-.-+bhnc¢.
e Z | 1 t 1 | ) | ¢ o
-~ | ] I | I
- 8 *'....-‘o-.-1>.---l--.-.‘,-...1----1-.--4-.--»----*.--'.-.
X
S ] T L
»
: L] ] e
P ¢.-t.¢.-..d>-.--¢--.. -..-*i.-..+....*..-..p....+..-.*.
~Nom ! l | | ; 1o
4‘ ¢ ! ! ] | i
o | ! | ' | )
- Q-.t."...jb...ﬁl--..*--..db.... .--pl-.-.q---.-l-o.ol
- { | 1 ! 1 )
z ! I |
- } I I o
= = l---.qroc-- - . e -.--4------1-..--q----q---..«.--- L I .
o T ; (=]
—
Vi = O e L~ ™~ 0 n L 4 m wn -t o
V) em ey
b g - 4
I < LEWTIOLUZU» & QWX LDLUZE Qi =0Og

FIGURE A-6

A-56

 CENSITY #



‘-..a*'u.-d----.‘--- * e X ‘-—bnoq--.--‘-.-.‘---.‘r:
i } 1 ’ { i | I ' ] I~
! | ! | ] | 1 ¢ ' I
L] I | ! t 1 { | I. { I '
-t | ! - ] I I | I ! | !
(YT +-..u+--t-+.-—.¢-.- - -t-+-t--+.-.o¢-.o.+-....+-.-.¢
> | i I : ~ 1 | = f i | I
w v
- W ; l ' I I CD&:CCCC..CODD&CCGD&DODC&CCDC :
[~
-t E, l...-lv.-.l-.t.l-.. l ...4-.--- .¢¢.+—... "'-.lcccol'
- E | 1 ¢ ! ) | I OCoCOoOCOO N
g o | | | -1 10000
T i i i | Dcu:?cxzccu?c¥§ggﬁggs¥§81
* t, l..-.l--.--’-..&-l--- l -.l.--.J-.--.cccoocoocccoaoai
O~ ! l | . ! (=l lelslalolslalalata) I
Z ! ) | DDOODCODDOGDCOOCDD
iy x ! I i i | CDDOCOCEBE% | -
: [ l.-.-l---.lh-.-.l-.- l .-.q---.-l-..- .-..#-.--1--—.1.
w = ] | ! 6 | DSO0D |~
o x| ] I i COD0CO0I300 |
o ! 1 [ 1 ] ;
& 0 | i i 1. i i 1
G +o-.-+.---db.-.-+.-.- Te e bdervoe drosr dunee .o e e n
* 1 1 IDOOOI
* o~ } 1 Q000
I i i alnlelelalolalal]
= 1 J ! ] | ©
D t doas e troee kv oo b ow ---db----h-.--db--.-_i-..--d--.-.d-.
> -t | | t Qo000 |~
o ~ i { ] 1
- O | l ! | 10000 |
[ L | | | 10006
[} 4-.---?.---#-..-1»----1- ---q-----d»-.-.q‘---.-#.CQGDGCDD?
!
* & | f| l l !DOUOI
I | | O0QODUI0L |
x W | | 1 CO0LCLOLOOW ("2
-I g Q..o-'po---db-o-.*-o.-d'- -.-4».-..0-.--»-.-—#----TUDUU-:-C
-y
= Z | ! | i | DU §
c o , | l LooowOwwL )
l ] 1OC00
U ----‘---..0----#-.--4- .--I"ﬁ...*....i'-.'-‘L...."b-'-
O ! | | IQDCQI
[T , ] LOCDLLVL |
- I | | !
O . | | i { { (=l= el onle Tut 3 I N
- o ¢---.1—--.-¢--..-‘---.-d-----#o—-od-—-t.dl---.-4‘--&«.1--..01-Q
a | ) ! I i ) l -t
% | : = : : Qoo o
o > l I i I f I ' ] SO0 |
oy +-.-—+.-.-+--.-+.---d-o---4\--..-+.-.-+..-.+....4DU._)U+
N O , I l | , 5
o c | | ocojccao
a = | | | P ! f o
wy ‘...-‘--..4»..--.&-.-.qp--..*-.-.-‘--.--*u.--+.--.+--.-dp.
l 1 ! . | 1 (=]
‘. | |
i I i l { )
- - -‘....-q..-..q-'...q.-..-4-.-..*---- ".-d'....“"."‘"..ih
wooe 1 1 i )
a N ] |
LA : ! 1 1 b=
+....+-.-.+-.'.1'_.--*.."ib..-.d'--.-ib.---l.." ....‘P.
E 3 / = i i i : i o
52 2| | | 5
— g +'--.-*---u+-..oq'.-...‘--..qp.n.t‘-.---qht...{p...—+t..-4p
- > | | | | | |
| l I | | | e
—t ‘b...*...-+..-.+-.-01L---. .-..1--...+-.--q.--.-qbo---+.
~N ' [} i I I I O
R I j :
g IO U R ] .
-~ o ‘.---.-o..*-.-.+-..-+o..-+-..-1»--.- ------...-#--b.-}
- ! 1 ! | ‘ !
z I I
¢ 3 ' |o
=z x Q-...J--... L K N 3 - e e w . » .l---.qb.'.- --..0-.--1&---. [ ]
= x (=
—
L N - ) w 0 L g Lo o @© L +] < ~N o
L I T ¥ Lol - —4 L)
bl - 4
£ = Ld -4 e e JTYE- G L * QUXIWZ=- Ou O

FIGURE 4-6

A-57



Distribution:




