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FOREWQORD

This report details the performance of the payload system during
the operational phase of the Program- Flight Test Vehicle 1608,

Lockheed Missiles and Space Company has the responsibility for
evaluating payload performance under the Systems Integration and "J"
System contracts.

This document is the final payload test and performance evaluation
report for Missions 1016-1 and 1016-2 which was launched on
15 January 19865.
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INTRODUCTION

This report presents the final performance evaluation of Missions
1016-1 and 1016-2 of the Corona Program. The purpose of this report
is to deiine the performance characteristics of the J-18 payload system
and to identify the source of in-flight anomalies,

The performance evaluation was jointly conducted by representatives
of Lockheed Missiles and Space Company (LMSC) and ITEK at the
facilities of NPIC and AFSPPF. The off-line evaluation using Corona
engineering photography acquired over the United States was performed
at the individual contractors plants.

The quantitative data used for this report is obtained from govern-
ment organizations. The diffuse density data, and MTF/AIM resolution
are produced by AFSPPF. The vehicle attitude error values, frame

correlation times are made at NPIC who also supply the Processin
Summary and MTF/AIM resolution reports published by—

Computer programs developed by A/P are utilized to calculate and
plot 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 acquired pictures., Computer
analysis of the exposure, processing and illumination data provides the
necessary data to analyze the exposure criteria selected for the mission,



SECTION I

SYSTEM PERFORMANCE

A, MISSION OBJECTIVES

The payload section of Mission 1016, placed into orbit by Flight Test
Vehiclie # 1608 and L.V-2A booster # 414, consisted of two panoramic
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and
a space siruciure to enclose the cameras and provide mounting surfaces
for all equipments, Figure 1-1 presents an inboard profile of the J-18
payload system, This Corona "J" system is designed to acquire search
and reconnaissance photography of selected areas of the earth irom
orbital aliitudes. The planned mission was a 5 and a 6 day photographic
period with no deactivate period.

3. MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VAFB)
at 2100:44 Z (1300:44 PST) on 15 January 1965. Ascent and injection were
normal and the achieved orbit was within nominal tolerances. Tracking
and command support was effected by the Air Force Satellite Control
Facility consisting of tracking and command stations a

under ceniral control of the Satellite Test Center at Sunnyvale, C ornia.
Mission 1016-1 consisted of a 5 day operation and was completed by air
recovery on 20 January 1965. Mission 1016-2 was completed with air
recovery on 25 January 1965 following a 5 day photographic operation,

The comparison of the planned and actual orbit parameters is
tabulated as follows:
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ORBITAL PARAMETERS

Orbit 32
Parameier Predicted Actuals

Period {(Min, ), 90. 67 90, 77
Perigee (N, M.) 99.3 ‘ 95, 12
Apogee (N.M.) 235.8 240.6
Inclination (Deg.) 75.00 ) 74,98
Argument of Perigee 157 148,54
Eccentricity 0.0190 0.0189

C. PANORAMIC CAMERAS

Both instruments operated normally throughout both missions.
The information content of the photography was considered excellent
by the photo interpreters. The Master camera was rated better than the
Slave, The 40% cloud cover and atmospheric haze produced the normal
quality variations. :
D. STELLAR-INDEX CAMERAS

The ""A" S/I produced excellent photo data,

The stellar shutter malfunctioned throughout the ""B'" mission
causing gross over-exposure,
E. OTHER SUBSYSTEMS

The clock, instrumentation, command and pressure make-up

subsystems performed satisfactorily, The average instrument temperature
decreased from 75°F to 57°F during the 159 orbits. ~

4
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SECTION 2

PRE-FLIGHT SYSTEMS TEST

A, ENVIRONMENTAL TESTING

1. Test Objective

As a standard procedure, the J payload systems are subjected to
thermal/altitude environmental testing which simulates orbital
environmeni. One of the purposes of this test is to demonstrate
the sysiem susceptability to corona discharge. Such discharge
fogs the {ilm thus degrading the operational photography.

2. Test Summary

The J-18 system contained a flight pressure make-up system and
it operated satisfactorily, Telemetry data indicated the following
abnormalities during the TASC test:

SRV-A Stellar/Index shutter fire pulse did not appear
during the eight (8) orbits of the test.

SRV-B Stellar/Index indicated noise from the index idler
at the initial contact of the T/M wiper with the long
commutator segment of the index idler.

Telemetry data indicated a presence of noise on the

supply idler of Instrument #1. The noise was predominant
with faster cycle rates and more acute during the SRV-B
Bucket operation,

The last center-of-format pulse before instrument shut-
down on Instrument #2 had practically no pulse width
{less than 40 milliseconds). '

During Orbit #15, first day of the SRV-B operation,
there was an unusual high noise level on Channel 13 -
Pts. 34 and 44 during instrument operation. These points

are the drive motor armature voltage monitors for
Insiruments 1 and 2 respectively.

6}
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During the SRV-B recovery sequence Channel 13 - Pt. 54
(continuity loop and water seal) changed voltage from

5.2 VDC to 2.16 VDC at the arm signal, However, at
transfer signal Pt, 54 remained at 2,18 VDC rather than
switching to 0,75 VDC. This indicates the S/I water
seal was not activated,

Thermal Environment

The TASC chamber thermal environment was programmed to
simulate the on-orbital temperature conditions that the J-18
payload system would experience in flight,

Average instrument temperatures during various times through-
out the test are shown below., They are not corrected for
self-heating characteristics.

SRV-A SRV-B
Orbit #1  Orbit #5 Orhbit #10  Orbit #13 _
Instrument #1 79, 7° 71.7¢© 81.1° 89, 8°
Instrument #2 81,9 78,9 89.7 97.90

Pressure Environment

Telemetry pressure data were reduced.” All operations were
listed chronologically with each operation's starting and
maximum pressure, The reduced data were tabulated, and
presented to payload analysis for evaluation,

Pressures recorded on the SRV-B mission were two microns
prior to operate command with a one micron increase with
gas off. A forty micron increase was observed with gas on.

Instrument Performance

The instrument systera operation was normal throughout the
test, with the exception that the last center-of-format pulse
before shutdown on Instrument #2 had practically no pulse
width, At fastest cycle period this pulse width was recorded
at less than 40 milliseconds.

6
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Cycle rate errors were within normal tolerances, except
for the first operation of the SRV-B mission. This first

operation occurred after a twelve hour soak period. This
condition after a ''soak' period has been witnessed before.

Instrument #1 averaged 0. 2% fast, and Instrument #2
averaged 0.5% fast. Table 2-1 shows cycle rate errors
and averages,

Max., Fast Max, Slow
* Instrument #1 2,6% 1,4%
Instrument #2 4. 0% 1.3%

*Does not include first operate of the SRV-B mission.

Stellar/Index Performance

The SRV-A mission stellar index operated satisfactorily,
with the exception that the shutter fire pulse did not
appear during the eight (8) orbits of the test, This ab-
normality will be corrected.

The SRV-B mission stellar index operation was satisfactory,
with the exception that telemetry data indicated the pre-
sence of T/M noise on the index idler at the initial contact
of the T/M wiper with the long commutator segment of the
index idler. The processed film did not indicate any
metering anomalies nor shutter failures,

Clock Performance

The clock operated throughout both SRV-A and SRV-B
missions. The console power was turned off during the
SRV-A mission. This prevented any clock correlation
due to unscheduled clock restart. Three readings were
taken from the SRV-B mission commencing with Orbit 9,
Day 1. The second and third readings were taken at
Orbit 16, Day 1; and Orbit 8, Day 2. They indicated the
clock was running slow by . 014 and . 037 milliseconds
respectively.

Instrumentation & Commanding System Performance

Telemetry data indicated that all brush commands were

-
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acknowledged. On Orbit 15 of the SRV-B mission, data
indicated that the drive motor armature voltage monitors
{13 - 34 & 44) experienced an unusual high-noise level,

During the SRV-B recovery sequence telemetry data
indicated that the S/I water seal was not activated. Water
seal and telemetry monitors were tested by A/P Bucket
Personnel and no abnormalities or failures were found.
However, from the time of the failure 10 further tests,

the bucket was jostled in removal from the chamber and

in transportation to A/P., The seal or the TLM switch may
have been freed during transportation.

9. Corona

The J-1 System was altitude tested from 6 thru 11
November 1964. Internal system pressures ranged

from 0. 3 to 50 microns during instrument operations.
Approximately 2000 feet of 3404 type film was programmed
into SRV #1 and 8000 feet into SRV #2. The test film

was pre-dried 7 days to assist in achieving low pressures
during the TASC testing. S/I #59 and #55 were also
operated in the TASC environment. Examination of the
film indicated that the system met the specifications for
corona marking.

B. RESOLUTION TEST

Resolution and theodolite tests were performed on 17 November
1964. Results of the thru-focus resolution tests of pan instrurments 132
and 133 show the following characteristics:

Master Pan Instrument No., 132

Maximum high contrast resolution 189 lines/mm at 0. 000
focal position.

Maximum low contrast resolution 119 lines/mm at 0, 00C
focal position. '

8
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Slave Instrument No. 133

Maximum high contrast resolution 198 lines/mm at 0, 000
focal position. :

Maximum low contrast resolution 126 lines/mm at 0.000
focal position,

The test data for both instruments is shown in Figures 2-1 and 2-2.
Roth instruments met the system requirements specification.

C. LIGHT LEAK TEST

The examination of the film threaded in the J-18 system during
the light leak test determined that the light tight integrity of the system
was acceptable for flight.

D. FLIGHT LOADING AND CERTIFICATION

J-18 system was loaded with flight film on 12 January 1965. J-18
flight loading operations went well,” Several faint minus density streaks
were observed in the processed payload from both main instruments.

The cassette loading phase of the operation took 68 minutes. Green
light was used for approximately the first 45 minutes of the cassette
loading operation up to but not including the mating operation. Flight
spools were protected from exposure to direct green light when not in
use, Thnis action reduced the exposure of the flight spools to direct green

‘light to approximartely 15 minutes. It is expected that only the outer
wrap of flight film will be light fogged appreciably when exposed 15
minutes. The outer film wrap from each flight spool along with the
adjacent 3 wraps were removed and used for film evaluation purposes.

Actual cassette mating and alignment functions were performed
under bright yellow light over a period of 20 minutes. Actual direct
yellow light exposure of the supply spools was 5 minutes. Direct yellow
light exposure of the supply film is expected to fog the outer two to three
film layers. Since approximately 16 layers of film are removed in the
L Building subsequent to cassette loading, flight film is expected to
contain no light fog.

9

rorsecno- S



The fifal J-18 system flight splices were made using white light
according to the new procedure and based upon recommendations made
by Performance Evaluation. Since approximately 30 layers of main
supply fiim is removed subsequent to the 5 - 10 minute final splicing
operation, flight film is expected to contain no light fog, J-18 system
was certified for flight.
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SECTION 3
FLIGHT OPERATIONS NS
U
A. SYSTEMS PERFORMANCE SUMMARY ,

Performance of the J-18 system was acceptable throughout the
flight. Cycle rate errors ranged from 1% slow during the "A" operation,
to 2% slow during the "B" operation. Both panoramic instruments
operated satisfactorily during both "A'" and ''B" operations.

. Stellar/Index camera operation was satisfak:tory as indicated
by shutter pulse and payload metering monitors on TLM.

Agerage instrument temperature environment decreased from
750 to 57" during the ten days (159 orbits) of both missions.

Clock performance was satisfactory, Good clock-system time ' :jﬁfﬁ
correlation was obtained throughout the flight, : - 143&4&-
L SR

The pressure make-up system (PMU) also performed satisfactorily - ;33 :
throughout the flight. , . "& &

Both ""A" and "B'" SRV units were recovered sugcessfully. The
"A'" capsule contained 2879 cycles of the master camera payload and 2865
cycles of the slave camera payload. The "B' capsule contained 3020
cycles of ''Master" payload and 3022 cycles of ''Slave” payload.

The impact points for both the "A'" SRV and the "B'" SRV were
within tolerance.

B. INSTRUMENTATION AND COMMAND PERFORMANCE

The telemetry and command system performed satisfactorily R £
throughout the flight. However, three spurious commands were received,
U4 and Ul commands were received on orbit 92, demobilizing the beacon.
On Orbit 93 the beacon was recommanded on. During Orbit 109 another
U4 was received and the beacon was again turned off. On Orbit 110 the
beacon was again re-commanded and no further spurious commands were .

sIreceived.

- - 14 -
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No.

The cycle counters functioned properly. The payload consumption,
as corre.ated with the counters, agreed closely with the payload weight
figures obtained after recovery of both buckets. The film footage pot data
read low throughout the flight by approximately 50 cycles except for the
master instrument during ''A" operation which read high by approximately
30 cycles.

The cut and wrap sequence performed satisfactorily between the
"A" mission - "B'" mission switchover.

C. PANORAMIC CAMERA PERFORMANCE

Insirumem operations were observed on orbits listed in Table 3-1.
Telemetry monitors for center-of-format, lens rotation, and payload
movement indicated smooth instrument dynamics and film movement
during each operation observed.

Table 3-1 contains cycle period data of operations observed on
TLM. The master and slave instruments ran approximately 1% and 2%
. slow respectively during the "A" mission. During the "B'" mission both
instruments ran approximately 2% .slow. The difference in operating
rates between instruments was within + 1%,

Payload consumption for the flight was as follows:

"A" MISSION
Master Slave
Cycles 2879 2865
Feet 7950 ' 7887
"B" MISSION
Cycles 3020 3022
Feet 7977 8005
- 15 -
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FAMC Match

The FMC match was well within specifications during the flight with
the exception of one operation on orbit 89; V/H programmer start times had
been programmed with a transition after orbit 88 to allow for possible de-
activation. Since the vehicle was not de-activated, there should have been
a change in the nominal start time selector switch setting after Rev. 88,
The change was not initiated until orbit 95 which instigated a slightly higher
FMC mismatch than desirable., The only significant error occurring during
this period was on Rev., 89 when the estimated error in matching the cali-
brated ramp to the actual orbit was about 12-13% on the slow side. This

_anomaly also should have resulted in loss of endlap for this one operation.

D. CLOCK PERFORMANCE

Satisiactory clock correlation was obtained for both operations,
Taple 3-2 contains clock/system time correlation data for both
operaiions, The smoothed system time values are computed from the
equationy = Ag X 2 + Ay x +* Ay, where y = smoothed system time and
x = clock time. The data from both operations were best fitted to this
second order equation by an IBM 7040 digital computer using double pre-
cision. The coefficients Ap, A;, and Ay are included in Tables 3-2.

E. STELLAR/INDEX CAMERA PERFORMANCE

Normal payload metering was observed on TLM for both "A" and
"B'" S/I cameras during all operations listed in Table 3-1. Metering
ratios were 8/3, 6/3 for the "A" S/I; and 6/3, 8/2 for the "B" S/L.

‘The shutter pulse was observed at proper sequence for all daytime
operations over VAFB tracking station, These occurred during orbits
16, 32, 47, 63, 79, 94, 110, 126, 142, and 158,
F. THERMAL ENVIRONMENT

The temperatures monitored on TLM during the flight are listed in

Table 3-3. Predicted and actual flight temperatures are compared in
Figures 3-1 to 3-3.

- 16 -
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FOP-SECRET
No.

. _
Average instrument temperatures decreased approximately 18° F

from orbit 9 to orbit 158 due to normal orbit plane precession. Instru-
ment temperatured dropped below the 70° F + 10° by 5° durlng the "B". -
operation.

G. PRESSURE MAKE-UP SYSTEM PERFORMANCE

The PMU system operated satisfactorily throughout both missions
of tne flight. The supply pressure history for the PMU system is shown
on Iigure 3-4, where the supply pressure decay is plotted as a function
of total instrument operate time. The pressure values plotted were ob-
tained fro acquisitions, ’

The irregular slope of the curve indicates that gas was passing
through the PMU system when the instruments were inoperative,




J-18/1608 FLIGHT CYCLE RATE DATA INSTS. 132/133
[NST 132 INST 133
REV/MODE RAMP T.U.R. ACT. NOM. UDEV. ACT. NOM. DEV.
9 A T 4 212 4.920 6,947 0.55 4.920 4.956 0.72
16 A 7 4 1714 24202 2,249 -0.58 2.250 2.239 -0.50

32 A 7 4 1745 2.270 2.235 =1.56 2.285
47 A T 4 1774 2.250 2.224 ~1.16 2.2170

63 A T & 1835 24249 2,214 ~1.60 2.280

79 A T 4 1870 2.260 2.213 -2.13 2.280
94 B 7 4 2157 2.320 2.265 =-2.42 2.320

110 B 7 4 1923 2.252 2.212 -1.79  2.274

126 8 6 5 1935  2.230 2.211 -0.87 2.270

142 8 6 5 1974  2.260 2.211 -2.21  2.280

158 B 6 5 2009  2.310 2.212 -4.44  2.300
DEV. AND DIFF. ARE IN PERCENT

THE (=) SIGN INDICATES THAT THE INST 1S SLOWER
PREDICTED OR THAT [NST 1 IS SLOWER THAN INST 2

2.229 -2.52
2.227 -1.91
24225 =2445

« 225 =2.48
4.587 =1.15
2.255 ~2.87

2.224 -2.23

20223 -2-13

2223 =2.56
2.224 -3.ﬁ3

THAN

13271%
DIFF.

~-0.
=-0.53
0.66

0.84

1.79
0.88

-00~3



SYS TIME /P

CLOCK/SYSTEM TIME CURRLCLATION

PAYLOAD J-18  VEH 1608
° DRDER FIT 1
CL TIME I/° COMP SYS TH
215619.B2390 36932.0%390

36932.055
76481.012
37537.861
77078.281
3R125.745
72224.753
33263.768
727B6.64%2
338l6.371
73347.239

25516R.79190
302625.64590
342166.06590
389613.53890
423712.54790
471151.560830
510674.45990

21233.20390

60T64.13590

AD=-0,1T868775470 06

SIGMA=0,00217 NO.

76411.01320
37537.86270
T7T07R.27900
38125.74750
712224.75330
332¢3.76980
T2786.65710
33816.36860
73347.23690

POINTS= 10

MISSION 1016-1

peLra ST
0.00183
~0.00042
-0.00075
0.00218
-0.00213
-0.00003
-0.00117
-0.00476
0.00306
0.00220

Al= 0.9999999057330 00

RATIO OF CLOCK TIME TO SYS TIHF= 0.1000000094270

SYS TIME /P
36932.055
76481.012
37537.861
77078.261
38125.745
T2224.753
33263.768
72786.652
33816.371
713347.239

ORDER FIT

CL TINE /P
215617.R28790
255168.79130
302625.64590
342166.06590
389613.53890
423712.541790
471151.56890
510674.45990

21233.26390

60764.13590

A02~0.1786877417D 06

5IGMA=0.00187 NO.

2

COMP SYS TM
306932.05580
76481.01390
37537.86230
77078.278040
38125.74620
72224,75200
33263,.,706890
12786.65670
33816.36930
73347.23870

POINTS= 10

DELTA ST
-0.00003
-0.00111
-0.00040
0.00311
-0.00086
0.0012¢6
-0-0002“
~0.004%1
0.00236
0.00034

Al= 0.9999998355130 00
A2= 0.8634339171105D-113

REV STA

k6
25
32
41
47
56
63
72
79

Pt Pt pet s et ot it pet -t P

01

REV S5TA

16
25
32
41
47
56
63
T2

pur Pt P bt et Pt s Pt gt Pt



PAYLOAD J-18

SYS TIME 1/P
34356.1067
68521.208
34875.804
69034,.484
29946.130
30422 .24
6987 .
30880.u21
70364.352

CLOCK/SYSTEM TIME CORRELATION

VEH 160H
ORDER FIT 1
CL TIME /P COMp SYS TH

100173.07190
1L42338.122.90
195092.RB06490
229251.401390
216563.059490
363437.17790
402912.14890
450297.R7T290
489781.30390

AQ=-0.,73816896340 U5

SIGMA=0.00209

NO .

34156.16260
60521.20950
34B875.06710
69034,48500
29)46,1 3040
304/22.23790
6989%.20420
3088n.,92250
T0304.34R70

MISSION 1016-2

OELTA ST
0.004%40
=-0.00139
-0.00261
-0.00059
0.00005
-0.00065
-0.00114
0.00337

Al= 0.9999998797480 00

POLNTS= 9

REV STA

88

94
104
110
119
135
142
151
158

RAT}D OF CLOCK TIME TO SYS TIME= 0.100000012025D0 01

SYS TIME /P
34356.167
68521.208
34875.8H4
69034 .7
29740 L 0L
30422.2306
69895.203
30880.921
70364.352

ORDER FI¥

Ct TIrE
108173.07190
142338,12290
195092 .8B0690
229251 .4089%0
276563.05990
363439.11790
402912.14890
450297.R7290
489781.30390

AQ=~0,.73816887T1D 05

A2=

SIGMA=0.00150

NO.

/e

Al=

0.11866760166740-12

2

COMP SYS TM
34356.16490
60521.21040
34875.88640
6£69034,48360
29746,12840
3J0422.23640
64895,20340
30880.92320
70364.35100

DELTA ST
0.00206
~-0.,00232
0.00082
-0.00198
0.00007
0.00007
-0.00185
0.00106

0.9999998087150 00

POINTS= 9

REV

a8

94
104
110
119
135
&2
151
158

ST

P et Pt et et et e Bt e

A

Pl ot s oot gt et s i g
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SECTION 4

MISSION 1016-1 RECOVERY SYSTEM

SRV #865 was received at A/P on 10 June 1964, The receiving
weight was 148, 98 pounds. After modifications and incorporation of
outstanding E, O, 's, the SRV was delivered to Systems Test for
incorporation into the J-18 system,

The capsule was shipped to VAFB on 24 November 1984,

The -1 recovery system was successfully recovered by air catch
from orbit 81 at 1557 PST on 20 January 1965. The impact point was
within tolerance,

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

Event times are shown in Table 4-1,

- 27 -



MISSION 1016-1

RECOVERY SEQUENCE OF EVENTS

Delta Time (Seconds)

E vent Actual Nominal
Transfer -- -
Electrical Disconnect 1,08 ' 0.900 fg :gg

*Separation 2.00 2,0+0,25
**Spin 3.40 3.4 + 0,30
Retro 7.54 7.55 +0.45
Despin | 10,74 10.75 + 0.54

T /C Separation | 1.51 1.5+0.15

~ Parachute Cover Off ' 34.76 34.0+1.5

Drogue Chute Deployed 0.64 0.63 +0,08
Main Chute Bag Separate 10,19 10,14 + 0,48
. -0.40
Main Chuie Deployed 0.57 . 0,52 +0.13
Main Chute Disreef 4, 60 4,46 +0, 49
-0, 29

* From Transfer
**F'rom Electrical Disconnect

Spin Rate 66 RPM
Despin Rate 8,8 RPM
Retro Velocity 1022, 4 ft. /sec.

TABLE 4-1

- 28 -
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SECTION 5

MISSION 1016-2 RECOVERY SYSTEM

"SRV #8666 was received at A/P on 10 June 1964, The receiving
weight was 151. 24 pounds. After modifications and incorporation of
outstanding E, O,'s the unit was delivered to Systems Test for mating
10 the J-18 sysiem.

The capsule was shipped to VAFB on 24 Novembher 1964,

The -2 recovery system was successfully recovered by air
catcn from orbit 159 at 1331 PST on 25 January 1965, The impact
point was within tolerance,.

Event times are shown in Table 5-1,

The condition of the recovered capsule indicated no abnormal
re-entry effects.

- 29 -
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RECOVERY SEQUENCE OF EVENTS

Event
Transier

Electrical Disconnect

Separaiion

Spin

Retro

Despin

T/C Separation
Parachute Cover Off
Drogue Chute Deployed
Main Chute Bag Separate

Main Chute Deployed
Main Chute Disreef

* From Transfer

¥*% From Electrical Disconnect

Spin Rate 70.5 RPM
Despin Rate 6,6 RPM
Retro Velocity 968 ft. /sec.

MISSION 1016-2

Delta Time (Seconds)

Actual

0.98

2.00
3.37
7.51
10.77
1,43
N/A
N/A
N/A

N/A
N/A

TABLE 5-1

-30

Nominal

+ 0,430
~0,400

2,0+0.25
3.4 +0.30
7.55 + 0,45
10,75 + 0,54
1.5 + 0.15
34,0+1.5

0.63 + 0. 08

+0. 48
-0.40

0.52 + 0,13
+0. 49
4.46 ' o0

0.900

10,14
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SECTION 6

MASTER PANORAMIC CAMERA

A, COMPONENT ASSIGNMENT
Component Serial Number
Main Camera 132
Main Camera Lens 1082435
Supply Horizon Camera 167-B
Supply Horizon Camera Lens 814012
Take-up Horizon Camera 168A
Take-up Horizon Camera Lens 813551
Supply Cassette SC-23 _
B. CAMERA DATA AND FLIGHT SETTINGS
Main Camera:
Lens 24"'£/3.5
Slit Width 0,250"
Filter Type Wratten 25
Film Type Eastman Type 3404
Supply (Port) Horizon Camera: |
Lens | 55 mm £/6,8
Aperture Setting £/6.8
Exposure Time , 1/100 second
Filter Type Wratten 25
Take-up (Starboard) Horizon Camera:
Lens 55 mm /6.8
Aperture Setting £/8.0
Exposure Time 1/100 second
Filter Type Wratten 25
- 31 -
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No

C. POS:I‘ FLIGHT PERFORMANCE EVALUATION (Master Instrument)

The camera generated 2379 frames of panoramic photography during
Mission 1016-1 and 3020 frames dw ing Mission 1016-2, The aggregate
in-flight frame count from telemetry was outside of prediction, by approxi-
mately + 0, 4%,

The photographic quality was judged to be somewhat inferior to
Mission 1015. The quality was limited by film grain. The information
contenti of the photography was considered excellent by the photo inter-
preters and comparable to Mission 1015. They felt that the stereo quality
of the mission was the best that has been obtained from a Corona system.

The grain observed in the duplicate positive photography is apparently
unique to this generation. Examination of the original negative by AFSPPF
personnel showed no unusual grain was present.

The usual, minor light leaks were present in the first and last
few frames of photography of essentially all operations. An unusual
light leak started during pass D25 which fogged an area in the sixth frame
from itne end of each operation for the remainder of Mission 1016-1 and was
not present during Mission 1016-2. Since only the Master camera film
was fogged the leak must have been located on the top of the space
structure near the interface of the fairing and first recovery system as
the Master camera film is emulsion up at this point while the Slave camera
film is emulsion down. The cause of the leak is unknown and determination
is considered improbable.

The horizon cameras and fiducials, time track, binary data block
and end-of-pass mark operated properly throughout the mission. The
time track was located outside of the format area and no data lamp failures
were observed, :

The apparent smearing of highly reflective objects was quite severe
however the occurrence of this anomaly was very low. A non-vignetting
field stop has been designed to eliminate this problem and is incorporated
on all systems after J-21.

- 32 -
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SECTION 7

SLAVE PANORAMIC CAMERA

A, COMPONENT ASSIGNMENT

Component Serial Number
Main Camera 133
Main Camera Lens ' 1102435
Supply Horizon Camera 170-B
Supply Horizon Camera Lens 814020
Take-up Horizon Camera 170-A
Take-up Horizon Camera Lens 819030
Supply Cassette - SC-23
B. CAMERA DATA AND FLIGHT SETTINGS
Main Camera:
Lens 24"£/3.5
Slit Width 0.175"
Filter Type | Wratten 21
Film Type . Eastman Type 3404
Supply {Starboard) Horizon Camer a
Lens 55 mm £/6.8
Aperture Setting £/8.0
Exposure Time : 1/100 second
Filter Type Wratten 25

Take-up (Port) Horizon Camera:

Lens 55 mm £/6.8
Aperture Setting £/6.8
Exposure Time 1/100 second
Filter Type Wratten 25

- 33 -



C. POST FLIGHT PERFORMANCE EVALUATION (Slave Instrument)

The camera exposed 2865 panoramic frames during Mission 1016-1
and 3022 irames during Mission 1016-2, The frame count from in-flight
telemetry was outside of prediction by approximately -0, 3%.

The photographic quality and information content were equal o the
Master Camera. General preference was given to the Master camera,
however atmospheric variations produce the normal qual ity variations in
Doth cameras.

The fog patterns produced by light leaks were much less frequent
and of lower intensity than observed on previous missions, This is '
tiributed to the wider band of low reflective paint that was added to the

surfaces at the drum and stove arm interface.

A narrow, intermittent band of static was noted along the data
block edge during the first half of Mission 1016-1, The general appear-
ance indicated that it was caused by a slight edge abrasion. A similar
fogged band was noted during system environmental testing and was
attributed to a film manufacturing defect as it started at a splice and
ended at the following splice. Comparison of a film sample generated
during the environmental test and the flight film showed that the anomalies
were not produced by the same source.

Small minus density spots were inside the format near the data
block edge during passes D131 to D135, They were probably caused by
foreign material on the frame metering pressure roller. The resulting
degradation was minimal. -

The camera number, index lamps and horizon camera fiducials
were either very faint or not present in the last frame of most passes.
This was cgused by a timing sequence problem between the center of
format switch and the camera off switch, The anomaly was observed
during pre-flight testing and not repaired as the extensive disassembly
was not warranted considering the very minor data loss. Except for
the last frame anomaly, the data block, horizon cameras and time mark
operated properly.
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SECTION 8

PANORAMIC CAMERA EXPOSURE

"The Master camera contained a 0. 250 inch slit and a Wratten 25
filter, The Slave camera had a 0,175 inch slit and a Wratten 21 filter.
These conditions placed the nominal exposure between the full and
intermediate processing curve.

The frequency distributions of the solar elevations and solar
azimuths encountered during the photographic operations are shown in
Figures 8-1 t0 8-4, .

The nominal exposure times of the Master and Slave cameras are
shown as a function of latitude for passes D-8, D-56, D-104 and D-152
in Figures 8-5 to 8-12, The predicted level of processing for the original
negaiive is based on the in-flight performance estimate and is tabulated
below with the processing levels reported by )

Mission Camera Primary Iniermediate Full
1016-1 FWD Predicted 0 7 83
Reported 1 41 58
1016-1 AFT Predicted 0 27 73
Reported 0 26 74
1016-2 FWD Predicted 0 8 92
Reported 0 31 69
1016-2 AFT Predicted 0 19 81
Reported 1 27 12

Analysis of the exposure conditions at low solar elevations showed
that significant information could be extracted from the photography at
5 degrees.
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SOLAR ELEVATION FRSQUENCY DISTRIRUTION
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

Tne diffuse density measurements made by AFSPPF were computer
sorted at A/P to permit analysis of the density ranges encountered at the
three processing levels. A siudy of sorting techniques showed that no
absolute method was available 10 separate the density values as the accuracy
of the Processing History published by (MY :rrears rather low

nd processing transition phases are not accounted for. The sorting technique
selected uses ihe base plus fog density values where measurements up to
0. 09 density are considered as having received Primary processing, 0,10
10 0.17 as Intermediaie and above 0. 17 density as Full. The percentage
of original negative that was processed at each level, based on the computer
sori, is tabulated below with the predicted and reported processing per-
centages. -

Mission Camera , Primary Intermediate Full
1016-1 FWD Predicied 0 ) 7 93
Reported 1 a1 58
Computed 0 59 41
1016-1 AFT Predicted 0 27 73
Reported 0 28 74
Computed 0 42 58
1016-2 FWD Predicted 0 8 92
Reported 0 31 69
Computed v 48 52
1016-2 AFT Predicied 0 19 81
Reported 1 27 72
Computed 0 40 60

The tabulations of ders ity frequency distributions for Missions 1016-1
and 1016-2 are included in Appendix A, Table A-1 thru A-4. The graphical
presentation of the density distribution are computer plotted in Appendix A
Figures A-1 thru A-36.
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No.

A summary of the processing and exposure analysis is shown in
Table 9-1, The terrain D-Min criteria, (range) for proper exposure and
processing is 0,40 to 0. 90 density units. The area measured for D-Min
is selected subjectively and is not necessarily the absolute D-Min in the

pnotography.
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SECTION 10

PERFORMANCE MEASUREMENTS

The photography acquired by both panoramic cameras during
Missions 1016-1 and 1016-2 received a MIP rating of 85, A summary
is tabulated below of the MTF/AIM resol.tion values measured by AFSPPF
and The microdensitometer slit used by AFSPPF and
was 1 micron by 80 microns.

. Mission Camera AFSPPF —

1016-1 FWD 56 81
101i6-1 AFT 61 94
1016-2 FWD 55 92
1016-2 AFT _ 26 91

The details of the measurement and computing techniques,
targets measured and target locations are fully reported in the evaluation
report published by AFSPPF and are not normally included in this
report.

The resolution values are notably lower for the AFSPPF team.
A probable reason for this discrepancy lies in the type of subjects
selected for microdensitometer, Thei subjects were mainly
buildings whereas the AFSPPF team traced mainly runways.

-
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SECTION 11

OBSERVED DATA

Objects that could be detected and identified by the Evaluation Team
were larger than detected and identified in Mission 10153, Vehicles were
usualiy detected and differentiation between trucks and automobiles
generally possible. Alrcraft engine nacelles were usually not detectable.

Ground Targets

The photographic operations conducted over the United States and
the resoiuiion targets acquired are:

Pass : Target

200' edge and ""T" bar portables

P
w

Ha
-]

Indian Springs and Parumph, Nevada
61 Webster Field NAS, Maryland

62 200' edge and ""T" bar portables

No targets - all cloud cover

93 No targets observed

9= No targets observed

110 Indian Springs and Parumph, Nevada

U o U U o uoowe
<)
w

126 No targets observed

The largest group on the portable "T' bar resolution targets observed
in passes D 15 and D 62 could no: be resolved however the space between
groups was detected on the D 62 photography. This spacing and the target
panel outline did not match any of the portable targets described in the
CORN Manual hence the target bar sizes are unknown,

The 200 foo: edge target photographed in pass D 62 appeared to have
narrow plus density bands across the white panels parallel to the adjacent
edge of the dark panel.

The 200 foot edge and "'"T'" bar resolution targets were reportedly dis-
played during Pass D 110 however they could not be located.

-52 -
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The largest group, 13'8" ground resolution, on the Indian Springs
target could not be resolved in the pass D 47 photography and was ob-
scured by clouds in pass D 110. The 13'8" ground resolution group could
be resolved on the Parumph target in pass D47 in both the along track
and cross track direction by the Master camera. The S.ave camera was
turned off before the targetl was reached. The Mastes camera resolved
the 9'8" group along track but could not resolve the largest group cross
track in pass D110. The Slave camera resolved the 9'8" group along
track and the 12'2" group cross track in pass D 110,

The fixed targets at Webster Field were covered by snow,
The abnormal grain noted in the duplicate positive material had
a significant effect on the targets analyzed by the Evaluation Team. It

is expected that examination of better duplicate positives on the original
negative will improve the targets and resolution values,
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SECTION 12

MISSION 1016-1 STELLAR-INDEX CAMERA

A, COMPONENT ASSIGNMENT
Component Serial Number
Camera D-55
Index Reseau 55
Stellar Reseau 50
B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens 85 mm /1.8
Exposure Time 2 seconds

Filter Type None

Film Type ' - Eastman Type 3401

Index Camera:

Lens , 38 mm £/4.5

Exposure Time 1/500 second

Filter Type Wratten 21

rilm Type Eastman Type 3400
C. POST FLIGHT EVALUATION

The Stellar and Index cameras both produced 411 frames of
photography. The resulting quality was excellent with no observed camera
problems.

Approximately 55% of the Stellar format was flared, as predicted,

since a short baffle had to be used to avoid sun impingement on the baffle,
The pin head size dense spot reported in all frames was the planet Jupiter,
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TORSECRET
No.

The general conirast of the index photography was much greater
than the contrast obtained during the last few missions. This indicates
a lower level of atmospheric haze during camera operations.

The stellar photography contained many frames that had double
star images. The magnitude of image separation was comparable to
the separation observed in prior missions. The image separation
appeared to be cyclic throughout the mission,

A plus density streak, in line with the correlation lamp, was
present during the last 44 frames of stellar photography. The streak
widih was narrower than the lamp diameter and uniform in density
between programmed lamp exposures. Since a partially illuminated
lamp would show a density variation at all frames, the streak is
attributed 10 a pressure mark.



SECTION 13

MISSION 1016-2 STELLAR-INDEX CAMERA

A.  COMPONENT ASSIGNMENT
Component Serial Number
Camera | D-59
- Index Reseau ' 50
Stellar Reseau 59
B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:,

Lens 85 mm /1.8
Exposure Time 2 seconds

Filter Type None _
Film Type ' Eastman Type 3401

Index Camera:

Lens 38 mm /4.5

Exposure Time : 1/500 second

Filter Type Wratten 21

Film Type Eastman Type 3400
C. POST FLIGHT EVALUATION

The Stellar and Index cameras produced 433 photographic frames
during the mission. The index photography was the same as acquired
from Mission 1016-1, displaying the same high quality and higher con-
trast.

The Stellar camera shutter malfunctioned throughout the entire
mission resulting in an exposure time estimated to be 4 seconds. The
Stellar photography was severely overexposed to a point that only 35%
of the frames were satisfactory for attitude reduction. Vehicle attitude
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for the remainder of the mission will have to be obtained from horizon
camera and index camera photography. The cause of the shutter
malfunction has been isclated and all faulty shutters removed from
future operational systems.
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- SECTION 14

VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1016-1 and 1016-2
were derived from the reduction of the Stellar camera photography. This
attitude data is supplied to A/P by NPIC.

The attitude errors for each frame and the attitude control rates
are calculated at the A/P computer facility, The computer also plots the
frequency distribution of the rates and errors. Figures 14-1 through 14-6
show these distributions for Mission 1016+-1 and Figures 14-7 through
14-12 for Mission 1016-2,

The summary iable below lists the maximum attitude errors and
rates that were experienced during 90% of the FWD camera photographic
operations, excluding the first six frames of each operation, and the total
range of the errors and rates.

Mission 1016-1 Mission 1016-2
Value 50% Range 90% Range

Pitch Error (°) 0.72 -1,50 to +0.70  0.83 -1.60 to +1.00
Roli Error () 0.83  -1.05t0+0.35 0,93  -1.15to +1,25
Yaw Error () 2,01  -2.30t0 +0.70 2,19  -2,50 to +0, 90
Pitch Rate (°/hr.) 48.89  -80 to +95 42,20  -95 to +100
Roll Rate (°/hr.) 30,20  -70 to +90 27.21  -90 to +100
Yaw Rate (°/nr.) 40.40  -95 to +65 39.94 -85 to 455

The performance of the attitude control system is comparable to the
control systems used on recent missions, The panoramic photogrs hy was
not degraded by the attitude control system.
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SECTION 15

IMAGE SMEAR ANALYSIS

The frame correlation tape supplied to A/P by NPIC contains the
binary time word of each frame of photography., A computer program
has been assembled at A/P which calculates the exposure time of each
irame and compares the camera cycle rate with the ephemeris to
calculate the V/h mismatch. This data is combined with the vehicle
attitude error and rate values of each frame and the crab error caused
by earth rotation at the latitude of each frame. The program outputs the
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 V/h error induced by camera start-up is not representative of the
overall system operations. The frequency distribut ion of the V/h errors
and resolution limits are computer plotted and are shown in Figures 15-1
through 15-12, '

The summary table 15-1 presents the maximum V/h ratio errors

and resolution limits that existed during 90% of the photographic operations
and the total range of values during all operations that were computed.
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SECTION 16

RADIATION DOSAGE

Each recovery system flown on a Corona mission contains a sealed
packet of Eastman Type 3401 and Royal X Pan emulsions to determine
the total radiation received at the take-up cassette. Both film types have
been irradiated by LMSC at various levels 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 sample of the same film type and sensito-
metric control film. The resulting base plus fog density measurement of
the dosimeter strips is used to ascertain the total radiation level. The
table below presents the base plus fog readings for the dosimeter strips
and the radiarion level equivalents.

Mission 1016-1 Mission 1016-2
B+F B+F
Emulsion Density Radiation Density Radiation
Type 3401 0. 17 0.5R 0.20 0.7R
Royal X Pan 0.19 0.4 R 0.25 0.5R

These levels are below that which will degrade the photography.
It does not appear that the recent atmospheric contamination from atomic
testing had any effect at higher elevations.
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c | SECTION 17
SYSTEM RELIABILITY

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

The reliability estimates of this section deal exclusively with
the payload, Failures to achieve orbit or vehicle induced fallures
are thereby excluded. Recoveries before a complete mission has been
completed are considered as full missions providing that early termi-
nation was caused by reasons not connected with payload operation.
Film quality is not considered in the reliability estimat e calculation.
Hence, only electrical and mechanical functioning &re 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 recording, and stellar-index
camera operation. A summary of estimated reliability is shown in
Tablzs 17-1.

Panoramic Camera Reliability

Sample Size - 90 opportunities to operate.

One failure - capping shuiter on slave instrument on
System M-7. '

Assume - 3000 cycles per camera per mission,

Estimated Reliability = 98. 1% at 50% confidence level.

Main Camera Door Reliability
Sample Size - 34 vehicles x 2 doors = 68 opportunities

10 operate
Estimated Reliability = 99, 0% at 50% confidence level.
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Payload Command and Control

Sample Size - 4560 hours operation in sample
One failure
Estimated Reliability = 96.5% at 50% confidence level

Payload Clock Reliability

Sample Size - 4560 hours operation in sample
No failures ‘
Estimated Reliability = 98.5% at 50% confidence level

Estimated Reliability of Payload Functioning on orbit = 96. 4%
at 50% confidence level

Recovery System Reliability

34 opportunities to recover

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

Estimated Reliability = 95, 2% at 50% confidence level

Stellar-Index Carnera Reliability

Sample begins with J5

Sample size = 7650 cycles

1 failure

Estimated Reliability = 91. 0 at 50% confidence level

Horizon Camera Reliability

Sample (begins with J5) - 34,500 cycles.

Estimated Reliability of Single Camera = 97. 0% at 50%
confidence level.

Estimated Reliability for Four Horizon Cameras at a
Parallel Redundant System = 98, 9% at 50% confidence
level.
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SECTION 18

SUMMARY DATA

The comparison of the operating parameters and the periormance
achleved by previous missions has been difficult due to the large volume
of data tha: results irom each mission. Some of the pertinent character-
istics irom prior missions have been summarized in Tables 18-1 through
18-3.

The summary data was started with Mission 1004 as the J-05
camera system was the first to incorporate the major modifications of the
titanium drum and scan arm, [our rolier scan head and Corona J
capabilities, Only those missions that culminated in the recovery of
some phoiography have been listed, therefore Missions 1003 and 10035
are deleted.
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ARITH MEAN » 1.90 o MEDIAN ® 1.92 » STD DEV ¢ 0.34 & RANGE » 0.98 TO 2.46 WITH 276 SAMPLES

PRt T =ZMOIMY ¢ <OETMCOMAN

10

e T T St CalaTret TETPIPRY VPN SRR GRPIP GRS UV U G S U Y GE
] [ ] [ ] L] L} L] L} M ) ’ L} ] ] [ [ ] ? [ | ] L}
L} [} ] ] [ ] [ L [] " ] ¢ ) L} ) L ] [ ] ] )
[ ] ] » | ] [ ] ] L} ] L] ) ] [ ] ] | § [ ] ] | ]
[ ] [ ] L ] ] [ ] L L L} ] L] | ] L} ] ? ] | ] | ]
Bt Gt e Lok T USSRy S g i Qg QU G SN S Y
[ ] [ ] [ | ] ] [} ] ’ L} ] [} [ ) [ ] ] ] ] ) ]
] ¢ | ] ’ L] ] L} L} ] [ ] 9 L} [ 9 [ ] » ] ]
’ | } |} [ ] | | . | ] [ ] | ] ] [ ] [ [ ] [ § ? | ) [ § ]
| ] [ ] |} * ] [ L} ] L} [ ] ] [} L] ] ¢ [} | ]
e B T et ST TPy WPPRE RSSOy VRV U QUSSP QUYL S I GE
L [ [} ] | [ ] L] ] L} [ ] [ ] L L] [ ] [ ] . ) L} L)
’ [ ] [ ] L} ] L ] [ ] [ ] [ ] [ | ] ] [} [ [ ] [
] ] L] | ] ) ] . [ ] [ ] ) L] [ ] [ § ® [} ) ] [ ] [ ]
L ] ] ] L] ’ L 9 L} [ ] " ] v [ ] ] L [ »
e T T ST IRy SRy S S SIS U S QU SIS IO S
] ] ] [ ] ] ] [} L} " ] L) [ ] L [ ] | [} [ ] [ ]
) ] L ] L) L ] ] L} | [ ] | ] L ] [ ] L] L] ]
¢ ® ] * [} ‘ ] L] ] [ ] [ L} [} ] [ ] [ ] ] ] ¢
L] ] L} ] ] ] L] L] ’ [ ] ] [ ] L [ ] . [ ] ) ] L)
e T S il i et Dl T Tt TRCIEE Y SRS SHONPLY UV SUNpEUY SUNLUY GNP CHY S SIS
? [ ] e  § ] ] [ ] ’ ] L] L} ] L] ] [ ] ] L] [ ] [}
[ ] |} L] [} L ] ] L ] L] [ ] [ ] ] ° [ ] ] [ [ ] ] L]
L) ] L} ] ] 4 ) ] ] [ ] . ] ] n ] L} * [ ] ] ]
L ] ¢ ] 9 ] | " | ] [ [ ] ] c [ ] L | [ L L]
e S T e Ty WP Y TSP QUSROS U JP SN UV QU SEUE QU ¢
[} [ ] ] ] ] ] v ] ¢ | | ] [ ] ] ] [ ] L} [} .
. ) ) ' ] " ) ] ) ] ] ’ ’ m ) ) ) v ] ¢
] [ ] ] ] L [ ] ] * L] " L] ] ] ° e L ] .o ] [ ] L
[ ] [ ] ] [ ] ] L} ] L] q ] ] [ ] [ ] n ] ° c .o ] ] ’
¢a|||¢||||+1|s|+||||¢|l||¢||||+;:ts+a1||+|aa|¢||||¢i|||¢l||c+||OM¢|o||0||u|+au PSP
L [ ] [ [ ] ] ] L} 1 [ ] | | [ ] [} oo- n o o-o u L] L | | §
[ ] ] ] [} [ ] [ ] [ 9 [ ] L cc- ° o °.° o [ . [ ]
] | ] ] [ ] ] L ] L] [ L ] [ ] o Dccooo a o.oocc. | ]
L 9 L ] L} [ ] [ ] L » ¢ ] ° ooccoo o o [} oooo- L] L
#om et pom b bmmmmt o e $mmm e fmmmm p e m e b= mmm o m o e G~ 0000000 -~ 0000000~ === $ ==+
e ¢+ s« s Te e w s @ g goopgo O 0000000 ¢ ¢
e « ¢ 4+ ¢ ¢ & s+ &+ pgepgg @ 0OODOD 00 0000QDO ¢ ¢
e * s+ (000 O 0Q00QC 00 _ 00OODDD ’
e e+ ¢ s+ e s+« %« eg * Q000D 00 QOOQOC 0O O OUOOQOD @ ¢
#ommmom e bon g oo fomom e e g mmmm bm e $=mmm 4 0--0+~0000000000000000-00 -0~ 0000000 -~~~ —~—= +
¢ SR S ‘ * eg Q' 00000QO0O00O000CO0 00 O 0000000 ¢ '
R S v e * g 00 00000000000000000000000000G00 ¢ ¢
. e . ’ ’ ’ ' ’ ' '0 00 00000000000000000000000000000 y ’
. . . s ’ ’ ¢ 0 N 00 00 g000000000U00000LLO00000V00A00 ¢ '
st b — bt m e e e =) = === (0 ~~00-00000000000000000000000000000~= == 4 ===— 4
' ‘ ' ' ' ' * 000 00 000 0000000000GUOV00000N00U00000000U00D '
’ . M M ' M M 00 0 0 0 0G0 pO000VCUD00000L0VN0V00VOoVULOUD000D °* N
’ e ¢ . ’ . ' 000 00 O OQOOOMQCOOOOOOQDGGOCOCGWOQQQQCOCDCCOCCQDQ ' '
v . ’ ' ¢ ’ * 000 00 O 000O0D0000000000G000000000000000000006000 ¢ '
°0°| 0.3 0.6 0.9 1.2 ﬁou —.QO 2.1 2.4 2.7

i



DENSITY FREQ DISTR

03718765

e INSTRUMENT ® FRND

MISSION » 1016-2

FULL

PRIMARY
MIN MAX LIM

[oYelalololalalalelalololalolelelelalelolelelelaleleletnlaleolele lololellolelolelotalalalela e tate ol
000CO0000OO0O00OOO000COO00CO0~OO000000000O~OO—~~ONOOWY

OOO000OCOOORROOOOOMMOOOTMIN~ID Dty DN O+ NDrdrt O D off et =d O~ P et DO
- et et e - -t ol ~
-t

[elelelalelolelvlelelelalalelalalelclelolelelolalaleielalelalelelTololelelelelnleielalalelalelalale ]
OOOO0OLOO0OOO0O0O00OCOOOOOOOO~NO000OOCOOQOONOO~N=~O~OON

00000000000000000000011312370208443224060429071405”
-

(=lalele]lelelelelelelelolalelelalelelololalelelalelelalelalelalololelellelelelelalalolalololele Tale b
lolelelelelelnlelslelslalololelelalelolelalelelnlelelslalelvlolelelalsleolelelale lole o] le la le b fa le T

00000000000000000100032206342426061204150422130513”

elelelelelalalelalelelelolalnlelaleleloleleolelalalalelalolalalalslalelolslalelalalalelslolelelolelel ]
000000000000000000000000000000000000000000000000000

[elelelolalelslolalalalelalslolelolelololelalelelolel=]olelalelolslelolelelnlolelolalelslsleleleleln o)

]
-d

«
OO A DSORO~ANAOF OO PRO~NMIAVLOM OO AN NIOFORO~NMFTN OO Ok

OOOOOCO QOO rdrtmtrmd—drd mt ~d NI NN NN NN M A O MO O MG T 28 N0D
.-..l........-...OCOOQUIIC.ICUI....I.I.l.'...l...‘.T
00000000000000000000000000000000000000000000000000%

Vv

Table 2-3



03718765

WO

& [NSTRUMENT e«

MISSION ¢ 1016-2

DENSITY FREQ DISTR

FULL
MIN MAX LIM

PRIMARY
MIN MAX LIM

01000000011000000002010100000101000001000300000001“

MOOOO DAt OO0 C0OVOCAOODOOO~ON~MNOD OO OO AN~ O ON
~

NP ANOUWNMO O ~INON A= ONQ Q= NmNON=NOTONOVO~CMONONOOQOOOIN
[ -]

OOCO00000O=OO00O0O0OR~O~NO—~00000=O~00000~MO0ONOOOOOOOOMN
mOOQOOQQMm~O 000000000000 0000~MOMROO~O0QO000LO~MOOOO0O~

03200‘210203010301020*0201001001010501000000000000“

O=O0000000~D0000000O=0000000COOO0CO0000000~«0O0000O0O~IN
000000 ~000Q0QO0O00O0COOOOOMOMri~OQOQOOQ~NOMO=~O—tritQmOO =N
-4

NT ~NOQHOVONQrtrd QN0 QOON~OQ-t~NONONO MO ~O~OO00MONONQOOOOOWN
. . L 2

(alelwlelslolalelelalalalelalalelelelaleioleleivlslolololalelelelelalolale]lelela]slalelelole ol tela]..]
(elejolalalelelslalele]lalelelelolalelalielelole olelalalelolelelelelslelalelalelelalelelelelolelelelela

[»lefelelelelelalslolelelelalolelelolelelelalelelelalelololalalalalolalslelolvivlolole lolalolelelelole)

-

b
AN NORRO~NMENOORO~NMTNONOO—~NMF N OO~ NG N OO0 O b=

DNNINNONINNN O OO O L VO OO O PP O DR DDVDODrCT OO0
I N S A R N I N B B R A R R N R A A B R B Y B B R A B N R Y IR B SRR I R R RN Y
00000000000000000000000000000000000000000000000001%

(%}

Tahle A-3




DENSITY FREQ DISTR

03718765

MISSION « 1016~2

_# INSTRUMENT & FRWD

FULL
MIN MAX LIM

00110003011201100002010102021310020001000221010203”
NG Ot O et O 1 D O OO Dt et et N O D NN F et L et D Dt Nt D Ot it P A O O O NNO NN O O
-~

-d
ai=li=lelalelalalelalalalalalels llolelalelofelolaleletole Rlalelelelelalatolelolotu o laTatataTa T YT

QO0~NOOOMOO~=O~~OD0ONOOOCONOCO~NOOO~OOOOOQOMmmtOOO O~k
. . —d

NOCQO~ONOYVOOD &.110103123203020212040005120005010212“

{oletaleleotalele]elelelelnlelolelolalelelatotelolelolalalelelelelalelelalalalals o folalolatelo Yo 0" 1o T )

+

OO~OOOQOOMOD~OO00OCQOOOMO~NMOOON~MN~OO~OOO~MOOO~~NOO~O~O NG
-

OITO~O00~~O0000NOOM=ON~~NON~M~OO F OQdedf Omdrmd F OMOF O N~ Ot =
. [

¢
tanrarielelelolalalalelolalnlalalolelolalaleolelelalalaloleololelelelelalelolalelalalotelelatoto Tute B

lelelalelelelelalalalelelelelolalalelelalalelslelslolelolelolnlalrlolalelaletalelalelelatels feta YT T
2
(=lolalelelelelelelelolelslolelalelelelalelelalalalelalalolrlelelelalelalalelolelalolalolelalelaleYe]-]

t
4
~OMFINOFORO=NMA G NONOPO~NNTN OO ONNAT N OO AN SNO-ONO
OO0O0O0OOOOO Ormtrdrmirt mdemt st el md st (N NN NN DNNIN NI MO M AN O MNMI S S S TS STIND
0.U.l..‘....‘0.0.QOQ.IDOOOC.0...0.-....-...OOOOCQQQT
i el e o el il el el el e o = o b e ol el e el e el el e e el e ol ol kil i ] £ ] ] el ool el el ol ol g ) =l il ] e el =i )

o= |
vh

Tanle A-2




03/18/765 DENSITY FREQ DISTR

# [NSTRUMENT = FRWD

MISSION » 1016-2

FULL
MIN MAX LIM

1222011114011211030304051211061”052304020127030113%

OTOF~NOY 0609130.b..J603132211010104111202031105210203”

[=lelelelslololalelelelelalatalololalalalelofolelalelolelolalololalwlololetelolelaTelate e~ Tala T 20

01100010000001100300010101000517010203010103010000“

OOt r DD NOM O F ONO rtrt O et et O O O 103110202011101110202“
]

(elololalelololaloleolalalofolelolatolelolelalaleololololelolelolatatalelateloTe Tale e le Tatata o Tu Ta T )

11120101140111010003030411110105042101010024020113“

03031103040602023402012100010001001000020004100001“

(wlolafolelelelelelelelelelelslolalelalalslolelelslalelelolelelalolelolalelolelelelelelelololeleTulate )]

000000000000 000000A00COC00O0COO0OV00OCA0CODOA0OC0000
(elelslololelolelslolelalnielelslslalelolelelololololale i clalolole]alrlalslalalelalrlalelslolelatelatle]

(wlelelelelelolelelaslelelelelelnlslelelelslolelolelelelelolalololriolalolels]alalelslelolelelole e Tala)

¥

wd

o
~NMFNOPDFO~=NNT VO OOO~NM TV O DFOC~NNA TN OO QNN SO DO
Lalalialial alalTa Uil -Robalo R ol efobello Dol nd pland pdand ald ok el and aflesdv s T ofe v B s o sl o e ofeoTo Yo o Yo T o Xe Yo ¥o Jo Yo ST ]
L 2L B BN K B AR B L D B D B B D N B AR A LI I B B I I B R B BN B RN RO I R NCE B R R R R R T
it el e e A el e e e el el ot e el el el ] e e et el e el b et e ol el et el el e e e e N OO

=
vy

Taile £-3

.31




03718765 DENSITY FREQ DISTR

& INSTRUMENT = FRWD

MISSION ® 1016-2

FULL
MIN MAX LIM

PRIMARY
MIN MAX LIM

—_ et F N OO (O QO =N Mt (NN ONO M QN Nt st O i QN S et i D M O O OO NO OO~ O
[

—tO 41001020112020100000002000100001000000000000000“

(wlelalvlelolalele]elalelelelelelalalelole]=telelelalelalelafaleleleloletofotalolalaTeTololata wlele] -]

021112050200131122000502-&2010002010300020000010000“
QmON=OO=NONO ~ONONOCOQOOQOOONOOO~NOOOO~OO0O0O000 000000“
r

(a]elelelelolalelelslelalslelelsleielalalelalelolelalelulelelolelaledelelelalalelelaleleTetaYa et e TaTa)

it OO O NAAdr i QO C ONNO O OO NONOQOOO~OD~OMOD rmirdrd cd DO = QD O OO O O ity
[ ]

~OONOQOQOQOOOO~O000~DO0OOCOOOOOOOOOOOOGOLO0OOOOOODOOCON

000000000000000000.000000000000000000000000000000000

(elelelclalalelelelolslelelealalslalelolelalelelolalolelelelelelelelaletalolelalolatlelatetataleTaTa Yo Y. )
[elelelelelelelelolafslalslols]ololelslolelelslolelelalolrlalalololalelalelelslelelalalslolelalelelala)

(wlelelelelelslalelslalalalels]olalelclalelelolalelelolalelolelolalelolelelelalelelalolelelelateTe Y.

-t

N o
1234«.56789012345ﬁ78901231—.5.07.8901234567.8901234567890?..

OCOCOOOQOQOm it rmémd redmd et NN NN NN N NN OO MO OO MG ST T a0
l..l.........Ci...C.......0..........'........O...T
22222222222222222222222222222222222222222222222222%

. v

Tatle £-3




v 2232
> O VOULUY xAQ
- W acoa wWw o0
o SN > ZPEPE
Z 00 0000 Q0O 4«
of -« -8 a
[ » ¥ ~N0
v w w w oM~
— [ 4 s 00
0 WVNE 00LOCOQOOOOOOLOOOQOOO @ = O i o
o N »n :
o wd ~ o S
W > a X0 WILVY o n49 '
Z wWx 00000000000 00O0ROOOO0D Q » ww adan ww "0 "
[T L 4 £ w > 2 | e —
o ~N O O™ OV | —met L
| Q w w 111 ©
- LZ Q0000 OCODOOOO0O0O0000 O z %] Q| e ~
[ 0 - [} Q n9°.
v X o~ [ of e e
4 L a. a 100
M z
: L]
! X O0CCOOOOOO00OO000000000DD ! VI = ULV =D 000
- v OO0 aaaa ubh oo™
- w we wet [N
w . O oo OF~0 oo 000
O X 0000000000000 O0QOOO0 QO x4 NN 2 d .AWW
-~ 4 x 0Oa 08 ©
® >OX a Wx UX S
- L wi [19)
” F il »lelelalalelalelalalolalelolelslolelela e
—
o x

WX OC00O000000000000000000

.UOn!UOnXUOnXUOnXUOAXUOnerD

WwWZ 0000000000000 00O000000

\.

I 0000000000000 0O0O00O000

® INSTRUMENT e FRWD
N
M

0
INSTR ~ FRWO
€
E
0
0
0

gx 00000000 OOOCOOCOOO00

v}

[-W- g elololeelnlelalelolele sl loielslolelela)
.

0
A
B
0
0
0

]
L]
> wd
g ] .
D NN OMNOIO~ANMTNON-OO R
VNN O O D VYV OV O VO M~D
- LI I I I I R I BT Y DAY I N TR SR R N )
Mu- OANONON NN N ONIN NN NN NN NN N D
2
%

MISSION ¢ 1016-2
s
L
TOTAL
MISSION 1016-2
s
L

MEDIAT
MAX LI
124 124 115 136 136 109
03/18/65
UNDER
PROCESSED
0 PC
39 PC
0 PC
18 PC
UNDER
PROCESSED
0.14-0.39 0.
0.21-0.39 O.
=33 ‘



YA

T el W 1

l .‘,.a‘.- l

MISSION » 1016-2 ® INSTR » FRWD ® 03/18/65 PLOT OF D MIN ® TERRAIN # PROCESSING » INTERMEDIATE
ARITH MEAN ® 0.50 & MEDIAN ® 0.45 ¢ STO DEV » 0.23 o RANGE ¢ 0.18 TO 1.30 WiTH 124 SAMPLES

| N I el el Sttt Dl e e B e e e P e e e e St T T Sy

[ ] ] ’ [ ] [ ] ] ] [ ] ] » [ ] [ ) [ ] [ ] [ ] | ] ] [ ] [ ]

] ] ] [ ] [ ] [ ] [ ] ] ] - 4 ] [ ] ] | ] [} [ ]

] [ § ] [ ] ] | ] ] [ ] [ ] | ] | ] [ ] » [ ] ] ] ] ]

[ ] ] ] ] [ ] ] ] [ ] ] ] ] ] ] [ ] ’ [ ] ] ] L

9 - bor b em e e m e e me e rcafeme b a e —— e ———

L ] ] ’ [ ] ¥ ] [ ] [ ] ] [ ] ] ] ] | ] ) | ] [ ] ] |

] ] | ] [ ] [ ] [ ] [ ] [ ] [ ] [ | [ ] L ] ] ] ] | ] [ ] | ] [ ]

[ ] [ ) ] [ ] [ ] | | ] [ [ ] | ] [ ] [ ] | J ] | ] ] ]

] ] Q [ ] ] [ ] | ] L ] | ] ] | ] | ] ] [ ] ] [ } ]

I e et e B B e e e Dl e e e R e el Y T e ad 4

ﬂ [ ] [ ] O | ] ] ] [ ] | [ ] ] ] [ ] ] ] ] [ ] ] [ J ]
’ [ } L O | [ ] [ ]  J ] [ ] L ] | [ ] | ] ] [ ] ] ] [ ] L
M ] ] QO .U D. E | ] [ ] [ ] [ ] | } [ | ] [ ] ] [ ] | ] ] [ ]
D ] ] OQ Q Q- [ ] ] ] ] [ ] | ] ] [ ] [ ] ] [ ] [ ] L ] [ ] *
T B e ettt 0L 8 T 8 B 1 e e e D ey e B S e el L et B e T A e 5
M | ] ] QO O D- [] ] ] [ ] | [ ] [ ] ] [ ] [ ] ] [ ] [} ] ]
z L ) | GOQQ O-Q Q ] ] ] [ ] [ B [ ] ] ’ ] ] ] [ ] [ ] [ ]
C . * 0000 0'0 0 L ’ ’ ] . U ¢ ’ . L] ] . . .
Y ¢ . G000 0°'0 0 * ’ . . ’ L v ] . ] . ’ . .
6 4~—=—4——-0000-04+0---(r~m~tpemvutpmmmn e prm e pun e prmmn fmmm - e - e ———

Y [} v QOOQD O-D Q D ] ] | ] [ ] ] [ ] ’ [ ] ] [ ] [ ] [ ] ] [ ]
: [ ] ] OODQO Q.c 0 D ’ [ ] [ ] [ » [ ] [ ] | ] [ ] [ ] ] [ ] ]
‘ [ ] ’ QOQDO Q.D —u ﬁ_ ] | | ] ] | ] [ | ]  § [ ] ] [ ] [ ] [ ] [ ]
m [ ] L ] QOODQ Q-Q Q Q ] ] [ ] [ ] | ] ) ] [ ] ] [ ] ¢ [ ] [ ] L}
R S5 4-——-=4+--00000-0+000-0-—-—¢-~—mtr=vrmpocm e mmpom e fmrrrfmmmn prrm e o na o m e o= G
ﬂ ] ) OODDO D. OOO D [ ] L | ] | ] ] ] | ) [ ] [ ] ] [ ] ] ] [ ]
A . * QQ0C00 0'CD0 O ' ’ ’ ' ] ] ] L] . . . ’ . .
z [ ] [ ] ODOQQ Q-DOQ O ] [ ] ] ] ] [ ] | ] ] ] | [ ] [ ] ] [ ]
ﬂ [ ] ] QOODODQODOQ D ] [ ] ] | ] ] [ ] | [ ] [ ] | [ ] ] [ ]
4 +————+——00000000000-(-——~tm=rcpmcvapucnnprm e pmerat v e pmmr s e m = fr e = mm §

O [ ] ] QDODQGQQCOO O ] [ ] ] | [ [ ] ] ] ] [ ] L} [ ] ’ [ ]
ﬂ L ] ODOOOOOQDOQ O ] [ ] [ ] ] | ] [ ] [ ] | ] ] [ ] [ ] [ ]  § ]
L] * 00000000000 0O * 0 . ’ ’ . . . . . . . . .

T . *  0000QGOQCU0 Q t Q¢ ' . v ’ 4 ' ’ ’ ’ ¢ ’ .
3 ¢--——4--00000000000-0~~~=t—--Q-b=———pocmcposccpoccc o capmcmcpommmpmm e e mmm pomm— = o §

L [ ] OOQQOGQOOOQ 0 ] Q [ ] ] L [ ] ] [ ] ] [ ] ] [ ] ] [ ]

A . * 00000000000 0 Q °*00 O v ’ ' ’ ’ ’ ' . . . ¢ ’
L . ¢ Q00D00C0OCC0D 0 0 *0 00 . ’ ' . . ’ ’ . ¢ ' ’ .
. * Q0000CC0C00 0 0 *0 Q0 0 ¢ ¢ ’ ' . . ¢ . ¢ ’ * .

2 ¢——--+--00000C00000~0-0-~40-0-0-=—=#-=——$rmccdocmmtocrmbrmaa o bmr e n s pmm e o mm ==

. * D0000CCOC00 000 00000 ODD  ° ' ’ ¢ ’ ’ ’ . ' ¢ . ’

’ * 00000000000 000 00000 000 ¢ ¢ ' ' ’ ’ ' . ¢ ¢ ’ ’

. * 00006000000 0OCO 0Q000 QOO ¢ . . ’ . ' . ¢ ’ o . ’

. + 00000600000 000 Q0000 000 ° . . ’ . ¢ . . . ¢ ’ .

1 +----+0-00000C0000000000000000000-0¢-~-04~ p (S St el Sttt S St el St ettt 4

. *0 00000C0000000C0OG000000000 O 0* 00 ' ’ ¢ ’ ’ ' ' ¢

. *0 0000000000000000000000000 Q° 0* 0o* . ' ’ ’ ¢ ’ M M ¢

¢ .m ¢00000000000000000000C000 0 0* Qo¢ ’ ’ . ’ ! ' ¢ ¢ M

¢ *§ 00000C0000000000000000000 O 0* Qo ' ' ’ ' . . ¢ ’ .

o I e St Saate R TP g L L AR L Tl aeaeta e EEEE LEL DL DL IE St Sl et Sdmiatnd Db b Ll DL Db Dl s 2
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4 2.7

Plierips Ao b0



= N ee-

MISSION & 1016-2 ® INSTR & FRWOD » 03/18/65 PLOT OF D MAX ¢ TERRAIN & PROCESSING » I{NTERMEODIAT
ARITH MEAN & 1.43 « MEDIAN * 1.45 » STD DEV » 0.33 » RANGE ® 0.48 TU 2.18 WITH 124 SAMPLES

Y e e e D S oy T Tty YUy SEp I S U S S

’ ¢ L) L e J ¢ L] L L . ’ | ) L * . . ’

. ] ) L] L L] L . ¢ L L] . . L] L] . . ’ L)

L L] L] L L LJ ] . . L] [ . L . ’ ’ L ¢ L]

L L) L L] . L] . ’ . ] [ ] L L. . L L ’ L

e at Satatatad T LTIl ST P S QUG U G U SR S

L . L] L] L L] L] L] * L) L} ’ ] ] ] ¢ ¢ ¢ ¢

L) ) L L L . * s [ ’ " L L . L] L] . L ’

L L] . L * L L] . t L L ’ . ’ L] L L L] .

L) L L e L L L e ’ L] : L] oY . ’ L] L] L] LI [}

I S - duatmt T et DT UGy Y | PSP U SR G S SR

F L ] L} ) L L] ’ L L] L] [ 0+ L] . L} L L] . &
R L] L} L L L] ’ L] " ¢ " L (PR L4 . e L] ) . ’
E L L L L4 . ’ ’ . L e L 0'0 ¢ L ’ . L L] L
L) L) L) 0 L . . ' [ ’ L 0'Q e B L] L L ’ L}

m L e e e e Al L R et il L UM ; 1Y FE P QUL S I Uy R S
E . L] ) L] ¢ L) * L] L] L L] 0'a ’ L] L . . ’ L]
N . . L4 . ¢ ’ " L] L L L 0*'0 . . L L L . L
C . . L] L § . L L) L L L] 0'Q L ' * L " L ¢
Y e ’ L ’ L L] * ’ LS L] L] 00 . L L ' L . L)
I e e e i e e iy Tt Ty SN ; Y { FEP U SR S G GEN SE

® ? L L L L] L . L . L] " 0*'0 ) ] L * e . [}
L L L L} ] L L) L L L L 0*'0 . ’ L L ’ L} ]

i L] L} L ¢ L] . L] L [ L] L 0'0 L ? . . L] L ’
.,m . ¢ . L] L ’ L] * . | L 0'0 e L L . L] L L
"R S i, Stttk btk et Stttk A e dutalald DB L L o By EERCR Yo PR TP 13§ P SR Eyr VR QS Suu e Sy Gy
C . L] L] L} . L L] . 0D '0 L 00 L [ L L] L] L] L
E L L] L4 L . ¢ L] * 00 0 L) 0'0 . . ’ L L ¢ L]
N L ] L L ’ e L ’ 00D *0 L] 0'0 e L . L L . .
T L L L ) L . . (s | 00000 000 OQ'0 L] 0 L] L ] L [
4 tmmbemrebrm bbb me e b m e = (4 === )= 0-000~0-0-0-04 0=t mmcaDomampmm e pmmmm e e

0 L] L L ’ ¢ L] L (VL Q0000 0 0O0Q0Q'0 L] 0 L . ' ’ L
F L] L] L L L L] L 0°* Q0000 D00 O0'0 . 0 L L L] L L]
L * L L ¢ ¢ . (L] 00000 OOODODO'CQCOQ a L e L L] ’

T L L ’ ] L L] L] (L 00000 DOOO'0O0 0O L . L] [ L
0 3 -ttt bt —= =0 4~~~=(0-0-000-0-0-0-040-0- ¢ ~—=—0--—mpocm—boce—pmmmmpmme §
T L] " L . ¢ . ? Qe 0000 0 0CO0OO0*0QCQ 0 ’ L . L ’
A . ’ . . . ’ « QY 0 ¢ 00000000000°C O * 0 o . ’ ’ .
L . ’ . . ’ ' »  Q 0 0 00000000000°*0 @ ° 0 . v ’ ' .
’ ’ . . ’ ' A 0 0O 000000000000 O * 0 ’ . . ' .

2 bbb m—— 4 == =0+~ ~—- 0~(-00000000000 + 0~ 0- ¢~ == =0~ =~ F—mmm b e fmm = ——— ¢

. . ’ v . ‘00 Q0 0 0' 0 000 000000U0000D000 * Q0 QO ° v . . '

’ ' ' ' . *00 0 0 0' O QU0 00000COOUOD000D * G0 00 ° v e . .

, . . . ’ ‘00 0 0 Q' 0O Q00 0OQ0000000000CD * 00 00 ° . ¢ . .

. ’ . . N *00 0 0 0' 0 000 000000000000000 ¢ 00 0Q ¢ . ¢ ' .

1 #---=t--——4———=+0--0+-~--+00--0000000000000000C000000000000-000-00~00-+0-0=+~—==4=-m—p=eeu @

. ¢ ' ‘g 0 *'00 00000000000000000000000060000 000 00 00 ‘U © ° . ' .

’ ’ ’ ‘0 0' '00 Q0000000000000000000060000000 000 00 Q0 *0 O ° ' ’ '

. . ’ 0 90 100 000000D00D0V0CGOOVO0000000CO0 OUD 0O Y0 0 O * [ & o, ¥

. . ' ‘0 0 *00 000000000000000G0000000000000 000 00 00 *C 0 * [igure Ae '

I il D et e i B et Sty Jufuiuiegromt ey SR - S SRR Pul iy SR G Y
QOQ Oou QIO OOO ﬁtN wou ﬂou N.P 2.4 NQﬁ

a NEMNMCITY

e —— AR



S

RISSION e 1016-2 * INSTR » FRWD # 03/18/65 PLOT OF D MAX » CLOUD # PROCESSING = INTERMEDIATE
ARITH MEAN ® 1.76 ¢ MEDIAN » 1.82 » STO DEV # 0.42 ¢ RANGE « 0.36 TO 2.50 WITH 115 SAMPLES

L I e Gaimbatl e g e e T N S A Y Oy iy P Y QS S S SO

' ] [} ' [ ' ' ’ ) ’ ] . N . . ] '] . n

(] (] (] ] ] ] ] . (] ’ (] ] (] ] (] ] ] . .

' (] ] ] ’ ] ] ’ ] (] ] ] (] ] ) ] ] ] .

. [ ] ’ ] ] ] ) ] : . ] ] ] (] ] [ [ L] ]

I e - At el e e T e Sk e it BTt SRR WEUS Y U

] . . . ' . . ] . ’ ] (] . ' . ] . '] "

(] ] ] ] . ] ] ' . ) . . ] . . ] L] (] (]

] . (] (] (] ] [ . . . N ] ] . ] (] . . (]

. (] [] . ] [ I ] (] (] ) . ¢ " ’ (] . (] ’ ]

I e Gttt el e e et el Tt e el Ly AU AEF QUL WL QS G Gy

F . ] ¢ . . ] (] ’ " ] [ ] . ) . . . ] ]
R ’ v . ) ] ] (] . (] ] ] . . * ¢ ’ » . .

E (] L] (] (] . . | [ (] (] (] . (] ] ] . ’ ] ]
] ] ] (] * ’ . . (] ] [ ] ] ] . . ] . '

m F A e e et e e e R il e St il Lt U S T R S S S Y
E . ] . . . . . '] . ) L) ] ] ) . ] . . ’
N (] ’ (] . ) ] ] . . . [] . (] ] (] (] ) (] .
C (] ] ] . ] L (] . " [ [ ] ] ] . ’ . ] (]

Y . . ] ] ’ * ’ ’ ’ ] [ ’ 0°'0 (] . ] ] [ ’
6 L amiuiaind elelelel Dt e St e e At e I ek Lt § L T 5 DR WS A PR Y Ry W W

Py . » * . ] ] ’ . . ' . ] 0*0 . . . [ . *

. ] ’ . ] ] ] . ] ] (] ] 0g°* 0 ] ’ ] (] . ]

P ] (] (] ] . ] v . ’ ] (] . 0'0 0 ] [ ' . (]

E ] . ’ ’ [ [ ] (] ’ (] (] ] 0°*0 O (] ] ] . *
R I e et e e Bt R . St D LT B e 1 iy Q') RO Ay ; TR ; NRPRCHEF QS S S W GU
' ) . '] '] . ] . . . ’ 'l ) 0°*'0 0O ) t ) . [
€ (] (] (] ] . ] ] . . (] ] (] 00 O [ ] ] ] .
N [ L] (] ] (] (] ] (] . () ) (1L 0'0 00 ] . L ) ’

T . ] ' ] ] . [ ] . . ] 0 000 00 ] . [ (] ]
I e e e b e e e R D e St st 1 § St 1 L2 X019 R 4 B 8 LR R e P WF Uy

’ ’ ] . 1 ] ] ’ . 'l ) QY 0 '00 0O ] . L] . ’

m ) . » ’ . ] ’ ] [ ’ ] L 0*'00 000 * 0o 0O (] . .

] ] L] ’ * . (] ] » . (] 0° 0 *00 000 * 0 D" [ ] (]

T ] . v (] [ [ ’ * . ] ] g O *00 000 *» 0 O ’ ] )
D 3 4ottt b b pmc e pem e pe e b ===+ ==~ + 00~ =0~ 00—+ =-0-0 4~ —— b e pmmmm

T ' ’ ' . 4 . ' ' * Qg 000 Q' 000°'0C0 000000 O O 00! . ’

A . . . ’ . ’ . . *  Q0°* 000 O* 000°*C0 000000 0 O* 0QO* . .
L . . ’ ’ v ’ . d ' Q0* 000 O0* 000'00 000000 O O* 0QO0* . .
] . (] (] ] * (] ’ ’ a0 000 0* 000'00 000000 0 O° 00" . .

2 $mmmmteosgmmeegeme oo be o4 oo — e~ == 4~ 00+ -~ ~-000-0+-000+00--000000-0-0 4~ ~00 4=~ == $=———+

¢ . . M ¢ . e * 00* 0 000000 O00QC00 Q00000 O O* @©00 . '

' . * ¢ ¢ ¢ ’ . * Q0* 0O 000000 00000C 0Q0C000 O O* Q00 . .

’, . . ‘' ’ e . ¢ ¢ Q0* O 000000 0QQOOOD 000000 0 D' 0w0 v *

" ' ’ ’ ’ . * b * 0o* O 000000 0DOOOC 0QO000GO O C* 000 ¢ ¢

1 +-——t-———e-0--t-—0-+0--0¢-—-—+0--00-00- +000000-0000000000000C000000000-0-0+0000000-04~~~-~+

. *Qg * Q0 ‘0 O *0 00 00 '000000 0000000000000C00U00QDV00 O 0*000V00D O* .

’ . *Q * 0 ‘0 O ‘0 00 00 *000000 00000000Q00C00000000C00 O 0°'0U00000 Of .

’ ’ *Q * 0°' 0 *Q Q00 Q0 *000000 00000000000000000000000 O 00000000 0 ’

. ’ * Qg * 0w 0O *0 (00 00 *00U000 0000000000000U000NOU00C O O*000C000 Of .

1 I e e e Atk Dttt D e T e e T e T et taindd TETPO SIS IS S Y
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2«1 2.4 2.7

o DFNST T Vo . ... ittt —



MISSION » 1016-2 ® INSTR = FRWO » 03/18/65 PLOT OF D MIN = TERRAIN # PROCESSING = FULL
ARITH MEAN ® 0.47 ¢ MEDIAN « 0.43 & STD DEV ¢ 0.19 » RANGE # 0.22 TO 1.56 WITH 136 SAMPLES

T e S e e At e R e D e e ettt Ty ey O et et W
. . ’ ’ ' . ) ' ’ ’ v 0 ) ' ' * ’ ] ¢
] [ (] [ (] ] ' " ’ [ [] (] ] [] [] [ . [ ’
() . . . . ] ] (] . . ) . ’ ’ . * ] ’ .
I . ’ . . . (] . . ) . . (] ’ ’ (] (] . .
Y I e antmtadl D e T e T T e S L Ty Tt Sl SRR PO EP Y
. . . . . * ] . ' . * ’ . . » . . . .
] . . . ] . ’ . ) ’ ' . ] ’ ] ) .0 ' ’
. . (] ’ . » (' . . ’ '} . ' . ] ] ] ] ]
. ’ . . () . . . () . * () ] ] ] . ] ’ .
L R D it D e e A e it il S s R SNSRI SR ESVENRY YN SEPIEEP SUI SR §
F v . . . . . v . . M . v . . ' . . ’ ()
R . . ] ) ’ . . . * . . . . (] . . . » v
E . . ' . (] . . ’ . . . . '] . ] t . . N
Q . . . . ' . ] . (] . . ) ] ] '] ’ ) [ .
T O I e . Attt D e e e it T S S A A T Ty SR UNNIT U QU Y
£ s . 0 '] . . . ’ . ] . . * ’ . . H . .
N . v 0 . . v . . . . ’ ' ] . ] ’ . ) '
c . . 0 . ] . ] . ] . ' . . ’ . . . . (]
Y . . 0 . ] . ’ ' ] * ] . . . . . . ] s
B B . et 8 L R e S e el T DRy SRR WSS WESYLPEYF WIS WAV SR QS Y
- . . 0 . . v ) . . ’ . ' . » [ . . . .
] . (1] . ] . . . . ] . ’ (] ] ] . ] . *
P . . 0 (] ’ . ) . . ] . ] . . ] . . * ']
E . (] 0 . ’ ] ] [ . v (] . . . ’ . (] (] ’
R 10 t————prmmermmm e m e e mrmw v mn e e pmcca e cr e e fm e = frm e = e e
'l . " 0 ’ . " . * . v » . M ’ » . . ¢ .
* E ] . 00 'Q ] . . . . . (] . . ] . . (] . .
N ] v 0o *0 ] . S . (] . '] ) (] (] . (] . ] )
T M ’ co 00 * ’ . . ’ ’ . . ] ’ (] . . 3 )
8 ¢-—--4——--00~--00--#4r—r— e e e mm e mn e m e a fm e e —— e
0 . ' g0 000 . ] . . . ] ] . . (] ' '] '] ) .
F (] . 00 Qo0 . . . . . ’ ] ’ ] . . . . ] .
’ ] 000 000 . ] ] '] (] ) ] ’ . ° . [} . ] .
T N N C00 000 ) '] v . * ] ] . . . ) . . . ’
0 6 +=——34—===-000-000~—~t————t——wcpmmnnprrmmfrm s prmmn b mprmm— pem e fm e f - e o —— - §
T . . 000 Q00 ) . ’ ' . v . . . . . . . . v
A ) . 000 QQO0 [ ’ . . . ) . . . . (] » . . (]
L . ' 0060000 Q° a ] . ¥ . ) . * v . ’ . ¢ (]
. . 00000000 Q° Q¢ . . ] ’ ’ <9 . ' . ] . . ¢
4 4--———4+—--000000006000+-—-0+——=0t == —=4— === fpmmcapmro— b mme prm e prmmm fmmm— e e —m e m e
' ' 000000000000 hL 0 ) ') ¢ * . v ] . ] . . .
. *  00000000000C* 0 Q° 0 . » . ] . . ] . v ] " ’
’ ] OQQOQQOGDODO- 0 0¢ Q. [} ] [ L} [} [ ] L] [ ] . .9 ] [ ]
. *  0000Q00000000Q00 O Q! ’ . ’ ’ ¢ ' M ’ ’ ' . ’
2 4=—-=4+-=-000000000000000-04+-——--0¢—=—=fp~~o—drmcmpmama—p——scaprm e o frmmm pmmmm o e m e =
b * 0000000000000C0 00 0O* ' . ’ ’ . ’ . M * by . ’
' *  0000000Qoo0o0uCo 00 QO0¢ ! . ' ’ ¢ ' ' . M . ' '
' *  0000000000U0U000000VCE0 ' ’ * ¢ g ' ‘ ’ ¢ . ' '
. * 000000000000000C0000000 ‘ ' . ‘0 ' * ! ! ' ' '
L I R S e B e o el S St SRy By g R et ittt LoD PR P R SRR 3
0.0 0.3 0.6 0.9 l.2 1.5 1.8 2.1 2.4 2.7
A ..., e DENSITY. » cahdreormas e




[F-

MISSION = 1016-2 * INSTR & FRWD # 03/18/65 PLOT OF D MAX # TERRAIN = PROCESSING ¢ FULL
ARITH MEAN ¢ 1.47 = MEDIAN ® l.44 = STD DEV * 0.44 » RANGE & 0,29 TO 2.35 WITH 136 SAMPLES

L e e Gk e e e e S ST P TP S SONRSUE GNP R Uy S GEP I SR

. . '] '] . . ' ' . . . * ] . ] . . ’ ’

[} (] ] . . ] . ’ ] ] . . . (] ] ’ (] ’ .

’ . (] (] . ] ’ ] (] . (] (] . [ ® (] . . .

v . ', ] . (] ] (] (] * . v . ] . (] ] (] *

L et e e St e At e Y N ey T SUNSRELY SEEPIV QUM U YU U U Y

. . ) . . . ' ] . ] . . . . . ’ . . .

. . (] (] . ] ’ v . . . . ] (] ] ] (] ’ .

) (] ' . (] (] . . . . ] [ ] ] ] ] ] . ]

. (] ] (] ] ) (] . ' (] . ) (] ] (] (] . . v

I R il D e D il e e el il Sl tol T O R S USRI WU WU S G SN SU— S

F . . . . . . v » . . . ’ . . . . . . .
f ’ [ ] ) | (] . . . (] ) (] . ] ] (] ] ] (]
E (] ) ] . ] ] (] (] ] ] . . ] ] . . (] . »
Q ’ . . ] [ (] '] (] ’ ) . . ] . ] . ] (] (]
M I e et i Gt B e R s Sl il St TR SR U YRSy YRS DU SEPPI DU SRy
. . . . . ’ ] . ' . . M . . ) . N " .

N~ . . ] * (] . . . " . 1] . (] . . . ] ] (]
c . (] . ] . (] ] . . . ] ’ ] . ) ’ ] . .
Y . N ] ’ ] ’ . (] . " ] [ . . ] (] . ] '
I D Gt o e e e D e . i il TR WIS SE PR S Y S SO

- . . ’ ' '] ’ . . ’ . . v s ) ’ ) ) ] ]
. ) ] ] (] ’ . . '} ] ] . ’ . ) (] L] (] .

P ) (] . (] (] s ' (] ] . ’ . L ] ] (] ] [ ’
E [ ’ ¢ [} [ ] L] [ ] * [ [} . L . [ ’ ] (] )
- T o e B T e B e ettt T S S " AP S
c . . . ) . . '] . . . ") ] ] ) 1] . ] ’ '
m [ ] [ ] ] L ] ] 0 '0 [} [ ] *'0 " L) ) | ] [ ] ]
’ N ’ ] ] '] (] * 0 0 ’ . 0 . (] ] . ’ . .

a . . ] () (] ) * ' 0 ‘0 * . W0 (] L] . ] . . (]
LR L L I L DR STt SRSt DT TR Ty DR 1y Oy SR PR Y § [T YRR YR QU S GUpI G

0 ) ‘e 1] . ] . ’ ' 0 *Q0 0'0 0 O G'0 ’ . ] ] . . "
ﬂ [ ] ) ] L ] ] [ ] ] c -co c-o Q o Q-O L ] [ ] ] [ ] 1 4 [ ]
. . (] ) . ] N LI ] g0 0'G 0 O g'0 ' . . v () ] ]

T . . 1) . . ] ’ ' 0 '00 00 0 O 0'0 ] ] ) (] ] . )
0 3 #omccdmomote b g b4 —— == +-00-000~-000-0-0~-~-040~~=#0-~=t=oce p—Q-— b= — b mm—— = ¢
q [ ]  J | ] L ) [ § ] [} oo OQQ OQQ c o Onc -c ] [ ] ﬂ ] ] [ ]
A s . ] . . (] . * 00 GO0 000 0 O 0'0 0 . « 0 . . ] (]
L . ’ . . [ ’ * 0'000 000 QOOOD O 0Q'C O *'000'0000 !¢ . . .
. . ’ ’ ' m ’ . 0*000 QGO 00000 O 0*00 *CO0C'000Q0 * ' e

2 4---=t-——ut  beeel————t-———4---0+000- 000-00000-0~-~0+0-0-+00-0+0-0~0~0— -4~~~ #——c—t-———4

. v ’ ’ g ’ * 0'000 000 0OQOO O 0'C O *00Q'000Q ¢ ’ ' ’

. ’ ' '‘a 0 ' *  0'000000000000C O O 000000°00000000 0 0 'O ° ’ .

. . . ‘g 0 . *  0*0000000U00D00 O O 000000*00000000 O @ 'O ° . ¢

. . * 'g 0 . ¢ 0'0000000000000 0 O 0000Q0Q0*'00UC0O000 D O 'O ’ ' ’

l ¢~—ep=———p Fle==0e===t e e s~~~ 0+0000000000000-0~0-000000+ 00000000 ~0-0-- 40— —=——pomu=}

' . c .0 0 ‘000 * 0 0'0000000000000000000000000C00000000000 *Q0 OF ’ '

¢ ' g 0 0 '000 * O 0°00000000000000000000000000C0D000U00UE *00 Q° ’ .

’ ¢ C ) 0 *000 * 0 0*000000000C0OCUOC0000U0L000UNNCLO00VLVU0OD *00 O* ¢ .

. ’ C 00 *Ouc * 0 0°'0000000000000000000000000000000000000 *00 Q° ¢ '

0 #4=————t~==—p I Sttt S e e e e B D e Dt R el T

0.0 0. 0.

6 0.9 1.2 1.5 1.8 2.1 2.4 2.7
. . s RENCSTITY » n..... .




. . eme o w

[ UL

MISSION # 1016-2 * INSTR » FRWD « 03/18/65 PLOT OF D MAX ¢ CLOUD & PROCESSING & FULL
ARITH MEAN ® 1,76 » MEDIAN * 1.B6 o STD DEV # 0,48 » RANGE ® 0.34 TO 2.46 WITH 109 SAMPLES

B At e D e T e e itk it STl ST Y SRR SRPEVE P SOOI S SU
] [} L} ’ L} ’ ] . q [ ] ] ] [ ] L} ] L] ] * ]
] [ ] ] [ ] L} [ ] ] ] ) L] [ ] ¢ ] ] L ] ® ]
. [} . L ] [ ] . ] ] ) ] e ] ] [ ] ] ] 9 L ]
[ ] [ ] ] [ ] [ ] ]

L
*
|
]
I
t
*
|
I
!
1
+*
3
t
|
]
L
i
!
|
|
+*
I
|
!
I
+*
i
i
f
|
+*
1
I
|
i
*
|
i
i
|
*
1
1
I
t
*>
|
1
)
]
+*
I
1
|
|
+*
I
!
i
I
>
|
|
|
|
>
|
]
1
)
+*
'
t
|
i
-
!
|
;
]
*»
|
1
]
L}
L d
1
]
i
I
+*

L ] L} L} ] [ L} ] L] L} ] ) ¢ [ ] . L] L} ) .

] [ ] [ L ) ) ' [} L ] ] . ] L ] s L} L} .

L] L} L ] | | . . [ ] ] [} ] L} L} L ] . L} L L

L} [ ] ] ] . [ ] | L} L] L} | ] L} L) ] ] L] R L]

L - St e e e e et L e G S S TLTEr Iy SE I UL SEAIY

F [ ] L) ] L L) L) L ] L] ] L L} q L [} L] 1 ] ]
’ ’ ] v [ L] ’ L L} ] [} L] ] L L) L] ) L) ] ]
m . ’ L] L ] L] L} [ ] L} | ] [ .o_ L] ] | ] L) L
] L L} " L} L e L} ’ [ ] ’ L} 'g L . L L} L} ]

m L e it e e e Gttt e D D R Sttt ). St 4 | el S el DT T Y T PR
m [ ] L ] L] ] L} ] . | ] ’ ] L) Qo L L) L [} ’ ]
z [ ] L} ] . ] L] | ] ] ] L] . .o ] Q . ] ] [}
n ] ] ’ L} L} L} ] L] L} L] L .° L] o L} L} a ]
Y ] L} ] ’ L} L L} [} ] ] ] ] ‘D L] O L ] ] L]
R e L e e R D e el S Y S SRS USRI Y | SIS SR, ; ISR SURpIY I GU,

» ) L L} L] ) 9 ] L] ] ] ] .c L] o L] L ] L) ’
| J ] L) . . ] L L} ] L} ] L) .c [ 0 [} ] v ’

‘ ] L] ) * . L) ] e L] L ] [ (1] ) L} L) ]
R - . ’ . ) ’ ] ' ) ) ’ . ] .m L 0 ¢ ) ’ )
el B B D Rt e e e e e e Dttt TRRESIPY ; SN RS ; FEPRE S S GRS
to ﬂ L] L} ] L e ] | ] ] L] ] . ] no ) Q L] ' [ ] [ § ]
m . ] L} L] [ ] | ] L] L} ¢ L] [ L} QQ L o o °. [ ] [ L
z [ ] [} [ ] L] ] ’ ] [ [} L] °° ] Q Q c- L L] T
. .-. ] ] ] ) ] L) L L ] L [ ] 00 L 00 o- | ] ] .
L I -Gt e e e e e e R e SRy [0 ey S o § o s 1 | Ty VEDEPRY SRy

0 " L] ] ’ * [ L L) ) ] ] ] ao L o 0 000¢* ] L) L}
F ] . ] ] ] L L} L) ] ’ ] L] co ) o (4] ooc. ] [ ]
L] ] ] ) L] L] " L] ] L] [ ] °Q ) o c QQQ. ] ] L)

T ) ] ’ ' ' ' ] ’ LI | ] ) 0 * 0 O 000 ’ (] ’
I T e S e B e e S ] St TOTE SRR ) [; FER RPNy Hy Y Ty [ F Sy SUpOR VR
T . ' ’ ] ' . ' 0 ) st Qg 0 0000 O 000 00000 00! ' '
A M ¢ * . . N ’ '0 ’ ' O0°* ‘g (0000 Q0 OO0 00000 QO° . '
L ’ * . ) ) ) ' 0 ] e 0 '0 0000 O 0QO0C 00000 0QOD* ’ )
¢ v ¢ M ’ ’ ’ '0 ’ ' Q° *Q 0000 O Q00 Q0000 QO0°* ’ ’

2 b e b o¢||||+o|||¢oioaoacll+|aoi001||00|o|000000llooo|occconccolll|¢ll|t¢

. . ’ ’ ' o* 'Q ‘0000 0 00 (00 0 0000QO0 000 00000 000 ¢ .

’ . ¢ ' M 0 '0 '0 c 00 . 0 00 Q0 0 000000 ©O0O 00000 Q000 ’ '

’ o ¢ ‘ ’ o '0 ‘0000 * 00O 00 0 0QOOODDO 000 OUVLOOO Q00 . ¢

¢ . . ¢ ’ Qe '0Q ‘0000 * 000 000 000000 O0QC 00000 000 ' '

1 #——-=t-——-4-0-=#-~=~-0---00-00-00---000000-0-00~--0-00-0~-00-000000000~-000000000~QUQ-0-- +——--+

M ¢ ‘g ¢ 0 000000 000000 0O CO © 0O Q 0O 000000000 CUO000000 VOO O ° '

. ' *Qg Q0 00 00 00 000000 0 DO O 00 O 00 GO0Q000CO0 OOOO000DO Q0Q O '

¢ . '*qQ ! 0 GO 00 Oo Q00000 0 0O O 00 O 00 0000UQ000 00UOQ000C Q00 O  ° '

¢ * e gQ 0 Q00 00 00 OCOO00 O OO O 0O O 0O 0000QCC000 UO0OLCO00D COD O * ¢

[ I et At e e et B e Sttt S O e il St TPy
0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 . 24 2.7

Figure A-74

s NENCITY o




6-2 * INSTR * FRWD ® 03/18/65 PLOT OF D MIN « TERRAIN & PROCESSING » ALL LEVELS
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