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FOREWORD

of the payload system during
light Test Vehicle 1179.

This report details the performan
the operational phase of the Program!

Lockheed Missiles and Space Company has the responsibility for

evaluating payload perform.ance under the Systems Integration and "J'"

System contracts.

This document is the final payload test and performance evaluation

report for Missions 1012-1 and 1012- 2 whxch was launched on
17 October 1864. R
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INTRODUCTION .

This report presents the final performance evaluation of Missions
1012-1 and 1012-2 of the Corona Program. The purpose of this report . -
is to define the performance characteristics of the J-13 payload system, -
to identify the source of in-flight anomahes and recommend the appropriate
corrective action. : ‘

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

The quantitative data used for this report is obtained from govern-
ment organizations. The diffuse density data, visual RES values and
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude -
error values frame correlation times are made at NPIC who also su

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.
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SYSTEM PERFORMANCE

A. MISSION OBJECTIVES L

The payload section of Mission 1012 placed into orbit by Flight Teat
Vehicle #1178 and LV-2A booster #418, consisted of two panoramic . . . .=:.
cameras, two Stellar-Index cameras,’ two Mark 5A 7 recovery capsulea and
a space structure to enclose the cameras and provide mounting surfaces’
for all equipments. Figure 1-1 presents an inboard profile of the J-13~ " -
payload system. This Corona "J" system is designed to acquire search: -
and reconnaissance photography of selected areas of the earth Irom ,,%
orbital altitudes. The planned mission was two, 4 day photographic periodsﬁ
separated by a seven day inactive period. ' v

B. MISSION DESCRIPTION

The payload was launched from Vandenberg .Au' Force Baae (VA
at 2202:23 Z (1502:23 PDT) on 17 October 1964 Ascent an
normal and the achieved orbit was within nominal tolerancea
command support was effected by the Au' Force

consisted of three days operation and was completed by air recovery on .
20 October 1964. The mission was one day shorter than originally planned i
due to a beacon problem that prevented controlled photographic programming. =~ -
Mission 1012-1 was completed with a water recovery on 22 October 1964 .
following two days of photographic operations. Mission 1012-2 was pre-
maturely recovered according to plan because of unstable vehicle attitude
that developed on Pass 72.

AR .

The comparison of the planned and actual orbit parameters 15 tabulated
as follows: : ‘
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| ORBITAL PARAMETERS

| ) et T . Orbit 1 '

Parameter _ ~ Predicted . .. Actuals
Period (Min.) 7T eoer T s0.60
Perigee (N.M.) ' - 10000 o _- g 96. 28
Apogee (N.M.) S ‘337 ' o o 237 *gg;f._;.":'
Inclination (Deg.) . .. TS 00
Perigee Latitude (Deg.N.) :' © 29.99 _
Eccentricity 0.01805

SRV #1 contained 86% of the normal amount of payload. SRV #2 m T :
filled with payload to approximately 50% of full capacity. Lifeboat B
recovery of Mission 1012-2 was successfully initiated on orbit 81. )

C. PANORAMIC CAMERAS - ;_‘ S
: R H EF;' .:15":—'---"'.- - _-:r'- .
‘§_

The Master and Slave panoramic cameras operated throughout
missions with no significant problems and produced excellent photographic
coverage. The cloud cover observed in the photography averaged 50% Ior
the entire flight.

D. STELLAR-INDEX CAMERAS L .
Stellar-Index camera #D-51 used during Mission 1012-1 did not work
in orbit. No stellar or terrain photography was acquired during Mission :
1012-1. Film transport in orbit did not appear to occur except for possibly =~ - .
one or two frames that were left in the camera from pre-launch operations. * %
Stellar-Index camera #D-46 worked well throughout Mission 1012-2, B

E. OTHER SUBSYSTEMS

During Mission 1012-1 the Agena vehicle command verification
transmitter was inconsistent. Commands received could not be verified.
As a result, Mission 1012-1 was terminated after three days.

During Mission 1012-2, beginning with orbit D-72, the type 9 voltage
regulator in the Agena vehicle malfunctioned, adversely affecting the




"Agena guidance system and the stabx.lity of '8 ellite SRV. #2 was > e
recovered prematurely according to plan because of loss of vehicle e S T
stability. Lifeboat recovery was executed successfully on pass D-81. g *
The clock, instrumentatlon. and thermal control' subsystems performed
satisfactorily throughout both miss:.ons. s i s

.r., .

F. CONC LUSIONS

and 1012-2 was of h1gh quality and adequate to meet the seirch and . J_;;:.

surveillance objective cf the "J'" Program. Failure of Stellar-Index ~ = o T
#D-51 to operate during Mission 1012-1 is attributed to loss of unregulated e A
power at the film metering drive motor. The poorly made final splice .- . , - *

joining the S/I D 51 index camera flight film to the leader at the coreof = "'
the take-up spool does not appear to be associated with the failure of SfI '
D-351. &

G. RE COMMENDATIONS

resulted in the following recommendatxons

1. Increase the use of the yaw steering capability in order to
produce sufficient photography to prove the value of yaw
steering control.

. L
e . r4

2. Increase the light level at VAFB to permit rehable inspectl.on " : l
of splicing technique and the final flight splices. o
RS

3. Use a splice alignment fixture to assist in the preparation of
all future flight splices.

nrﬁ
Wb
L T




A. ENVIRONMENTAL TESTING oo s

1.

SECTION?
PRE-FLIGHT SYSTEMS TESTS

oo

Test Objective

As a standard procedure. the J payload systems are aub;ected to
thermal/altitude environmental testing which simulates orbital :°
environment. One of the purposes of this test is to demonstrate
the system susceptability to corona dlscharge "Such discharge j—,
fogs the film thus degrading the operational photography. '

Test Summary ' Sl ar e Y

The J-13 payload system completed a 4-1/2 day orbit simulation
test at the Sunnyvale HIVOS chamber on 1 July 1964. The HIVOS
test consisted of 2-1/2 days of SRV-"A" testing follqwed by one
day of J-13 deactivate, and one day of SRV-"B"" opéfation.” &
Approximately 10, 000 feet of 4404 type flight film was programmc .
thru panoramic cameras #1356 and #157 during altitude testing. '
Stellar-Index cameras were not altitude tested with J-13 system
due to a shortage of double frame units, Minor corona discharge
marks were present on the start up frame of both panoramic :
cameras. Corona is attributed to the input metering roller at ° o
camera start up. -

The electrical and mechanical operation of the system was generally L
acceptable, except for the following: * o

Lo .
LN

(1) The pressure make-up system did not work.

(2) Instrument #157 started up and ran on two occasions
apparently without an "on'' command with the 400 cycle
power off.

(3) The yaw programmer did not operate from orbit 4to8
during the "A'" SRV operation.




(4) Panoramic mstrumenﬁ cycle rates varied from 10%
fast to 6% slow.

(5) During the SRV "A" operatzon the Vlh gine potentxometer
programmer showed a 2-5 aecond Openiug at the top of
the ramp. g L -

Panoramic Camera Performance

Instrument #157 started and ran twice without a planned "on" H- .-

command during the one day deactivate period of the altitude - *
test. In addition, cycle rates varied from 10% fast to 6% slow.
Both the apparent unexplained start-up of the slave camera
and the fast cycle rates of both panoramic cameras coorelate:
with excessively high temperatures experienced in the HIVOS ;-
chamber. Subsequent bench tests conducted using the J-13
system demonstrated that temperatures above 100 F were
responsible for activating certain power transistors that -
caused instrument #157 to operate thhout the " ccnmmmm:l”r
In as much as the in-flight temperatures are not expected to
reach levels high enough to activate the pancramic cameras- "#%
without the ""on'" command, no corrective action was taken.

Cycle rate errors up to 10% faster than normal and 6% slower
than normal are attributed to the wide temperature excursions
to which the system was subjected.

The electrical and mechanical operation of the panoramic cameras
was acceptable with the exception of the anomolies noted above.

Stellar-Iindex Camera Performance

Stellar-Index cameras were not ava11ab1e for altitude testing
w1th J-13 system.

Instrumentation Performance

Instrumentation performance was normal throughout the altitude
test. There were minor indications of dirty electrical contacts
associated with the TM sensor on the 99/101 idlers.
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6.

7.

Temperature Enﬁfoﬁdﬂént S

J-13 system expegienced a wxdeorange of temperatures from
approximately 70 F to over 100 F. - Cycle rate errors were
found to be excessive during pgriods of high instrument
temperature. ; ; -

o oa e B an ! . iy
PN R P AR

Clock Performance - T ',7‘,}_,.7_' -

operation as follows:

Operation Clock Time Span - Clock Error (Seconds)

SRV "A"  Orbit 8 Day 1 T e
to 0.016 .
‘Orbit 14 Day”.zm s g
SRV "B" Orbit 1 Day 1
to.

Orbit 14 Day 1

Clock performance was rated excellent and was accepted for - e
flight. : g
B

Yaw Prg&rammer

Operation was satisfactory except during orbits 4 thru 8 when the* -
yaw programmer failed to operate. Yaw programmer failure was

investigated. The cause of failure was attributed to broken wires ee T
in cabling used for test purposes only. :

Pressure Environment

Although the gas pressure make-up system was in good operating
condition, the gas release nozzle was left capped thrwghout the
altitude test. Make-up gas could not escape from the gas container
due to the capped nozzle. x



Typical mternal payload pressures in mlcrons of mercury ag
recorded during the altitude test are as follows:

i

.. Alphatron Alphatron,%;; - Pressure A
Orbit  Master Camera Slave Camera  Make-up System
ON OFF QN .. OFF i~ : =

Rt

1 26 60 26 60 OFF

6 24 59 26 680 .  OFF
12 22 3 22 40 OFF
18 15 29 16 . 30 . OFF
24 11 32 12 3¢ . ~OFF
30 10 30 12 32 OFF
36 6 24 10 27 OFF
56 1.4 4.2 =« . =~ . LOFF
62 .6 7 LI 5 2 OFF o
68 .8 5.4 - - - OFF
72test .86 2.8 - - OFF

End

No corona discharge marks were observed on altitude test film
from orbit 1 thru orbit 36. Orbit 1 thru 36 represents SRV "A"
operation with internal camera pressures ranging between 6 to
more than 60 microns of mercury. '

Minor start up corona marks were observed for most master and
slave camera starts during the SRV "'B" operation. Marking was
confined to the film frame in contact with the input metering roller
at camera start. Pressure ranged from 4.2 to 0.6 microns of
mercury from the beginning to the end of SRV "B operation. J-13
system corona marking met J Program requirements for flight.

RESOLUTION TEST

The dynamic resolution test of the J-13 payload system was per-

formed at the A/P facility on 23 July 1964. Each panoramic camera
photographed high and low contrast resolution targets. The result-

ing through focus resolution data is shown in Figure 2-1 for the
Master camera and in Figure 2-2 for the Slave camera. -

- . L
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' 17! LIGHT LEAK TEST -

& -

B

The examination of the film threaded in the J-13 system during the -
light leak test determined that no film fogging was present. The '
light tight integrity of the system was considered acceptable for

.!'” -
T .

flight. - e T T
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FLIGHT omzmnou;

a4

INSTRUMENTATION AND COMMAND PERFORMANCE :
T /M data md1cated no mstrumemation problems on exther the
continuous or the commutated channels.: During Mission 1012~ 1
the Agena vehicle command verification transmitter was incon-
sistent and commands received could not be verified.” As a
consequence, Mission 1012-1 was terminated after three days.

During Orbit 72 of Mission 1012-2 the Type 9 voltage regulator in R L
the Agena vehicle malfunctioned, and the Agena vehicle guidance - '
system was adversely affected. With the loss of vehicle stability
Mission 1012-2 was terminated, and a lifeboat next orbit recovery
mode was initiated for a recovery on Orbit 81,

PANORAMIC CAMERA PERFORM.ANCE

Both panoramlc irs truments operated properly througho
mission. T/M da m the engineering passes over the
Tracking Station ﬂwere monitored to provide informa
the panoramic ca performance. No data were acquired from
tne first engineering pass on Orbit 9. This omission was due to the
vehicle T/M transmitter having been commanded off. The second - - - _
engineering pass acquired was on Orbit 25. The T/M data from =~ = .
Orbit 25 indicated there was erratic rotation of the instrument #1 '

i Cew

H t id =
input idler. ) : K &
T/) data from subsequent engineering passes indicated an improveme.nt _ i __

in the input idler, and on Orbit 57 T/M data indicated nor~ma1 operatlon S
of the input idler. N S
Analysis of the panoramic camera's film showed normal metering,. = v~ 4°
I+ would appear that the anomaly was probably caused by the T/M e
wiper exerting excessive pressure on the input idler contacts. This o ,;

would re.egate the anomaly to a T/M malfunction rather than a
panoramic malfunction.




Significant items of operation obaerved wefe as follows:

1. A total of 2436 frames were taken on both i.nstrumenta during
Mission 1012-1 and 1458 frames during Mission 1012 3as S
_ indxcated by the cycle counters. .. - .ol GBile o 5
. R Y =
2. Below is a tabulation of cycle rate hiltory of actun.l vs. _-pr
of all operations observed dnrlng the active mjnions.

SR R

CYCLE PERIOD DATA IR
Master Shve e
Orbit Time Up Ra_p Nominal Actual % Error Actual ; Error
9 370 secs 4.269 - 4.380 2.5  4.3715 2.4S- :
25 320 secs 4.353 4. 300 1.2 F 4.262 2. 1._F, i

41 360 secs . 4.293 . 4.253 1.0F . 4.230 1,
41 19l4secs . 2.208  2.210 0,38 _f.:e-:g;._zie;g

57 397 secs 4.235 4197 0.9 P~ 4.175%%ry:
63 1925 secs 2.202 2.214 0.58 2,202

*Nominal cycle periods are based on the average of the number one
and number two predicted cycle periods.

F = Fast
S »Slow

3. The cut and wrap operation performed properly. The inetrumente
operated for 4 cycles and stopped in the stow poaition.

C. STELLAR/INDEX CAMERA PERFORMANCE ‘_ DI X e

Telemetry data indicated the Mission 1012-1 camera did not operate.
The S/I operation on the first engineering pass (Orbit 9) was not
monitored. This non-acquisition was a result of the T/M transmitter
being commanded off. T/M static levels indicated an index idler
positional change between Orbits 2 and 25. The engineering operati.on
of Orbit 25 indicated no S/I metering. The engineering operation ot



b1

Orbit 47 was the first daylizht operation, and hence, the first
cpportunity to observe the S/1 shutter pulse. The first S/I shutter
culse of this operation was observed, but the subsequent S/I

puises were noi observed. Part one of the mission was terminated
on Orbit 49 and no other engineering operations data were available,
Tre Mission 1012-2 camera performed satisfactorily; this eliminates
the possibility of the S/I programmer as a possible failure mode.

Analysis of the films from phase one indicated: the S/I smear pulse
on the master camera film was present and in proper sequence.
Film analysis showed approximately 1 frame of stellar film metered
after launch; and approximately 4 frames of index film metered after
iaunch.

CLOCK PERFORMANCE

Digital T/M data from thq’l‘rackmg Station indicated ..
satisfactory clock performa.ice able 3-1 presents the clock/
system's time correlation data. : - - '

CRZITAL SINE FUNCTION GENERATOR PERFORMANCE (YAW
PRCGRAMMER)

T /Ml Caia indicated the Yaw Programmer performed satisfactorily
for ie mission. T/M data from the racking Station indicated
no insiances in which the Yaw Programmer output voltage deviated
mare inan one percent from the anticipated output voltage.

Tihe Yaw Programmer oulput volitage was enabled to the Agena vehicle
On.y Luming oroits two o eight inclusive.

PRZS3TURE MA h -UP SYSTEM PERFORMANCE

N ‘;'.; -m::’or::'.ance of tne pressure make-up system (PMU) was
sunnliored by two functions: & monitor that indicated the pressure
-;:: i.¢ supply boiitle, and a pirani gage that indicated the absolute
Lrouisure inthe vicinity of the panoramic instruments. Figure 3-1
soeas L@ pressure in the supply bottle as a function of panoramic
cumeras oo time. Figures 3-2 and 3-3 show the representative
scezsures atiained during engineering operations over the

-

L rocking Station.

The T/M data rom the two monitors 1nd1cated satisfacotry performance
by ‘ne PMU system.
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TEMPERATURE ENVIRONMENT = - = owid

All thermal data from thmPracking Station are presented - i )
in Tables 3-2 and 3-3. The pa camera temperature sensors - L

are corrected for self-heating, all other payload temperature sensors
are not corrected for self-heatin ng.. :

Figures 3-4, 3-5, and 3-6 show the in-flight predicted and actual
temperatures. Predicted temperatures for the ihstrument scan arm .
sensors, drum sensors, and lens assembly sensors are bued on the )
scan arm in line with the center of format. FER '
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SRV #5651 was received at A/P on 3 December 1963. The receiving
weight was 151 pounds. The following major modifications were made
to SRV # 631 during the pre-flight test phase at A/P.

1.

-
w o

- B) Iacorporated Engineering Order 318663 on the Thrust

SECTION 4

MISSION 1012-1 RECOVERY SYSTEM

FEDR V 3801 dated 8-19-64

During the Vandenberg weight and balance test phase the cassette

rolier and end plate assembly was found to have a dent. The unit a
was returned to A/P for replacement of the dented assembly. LR

The repair was made and the unit returned to VAFB on ’ SRR
G-25-64

clectmcal ground support equipment were changed td
with the above retrofit. : o

Other action completed by A/P during the test operations which
ure covered in the Log of Non-Major Reportable Discrepancies.

A) Flow coated all exposcd terminals on the Thrust Cone a L
with a dielectric couiing.

Cone main harness. {Jumpered pin small w to pin large
N of W1J1 connector).

C; HRe-routed harness in aoblative shield.

J; Re-potted stress relici grooves of ablative shield
Gue to bubbling and s¢paration.

E) Incorporated E.O. 11872 on the main cassette.

[
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F) Ejection Programmer was replaced because it caused
telemetry readout errors.

G) Cracks were found in the ablative shield. They were
minor in nature and the system was flown without repair.

A successful air catch of the capsule was made on Orbit 49. The
impact point was within normal tolerances. All capsule re-entry events
occurred within tolerance. Table 4-1 lists the sequence of monitored
re-entry and recovery event times.

The condition of the recovered capsule was satisfactory with damage
limited to normal peint blistering. Figures 4-1 through 4-3 are diagrams
of re-entry temperatures. Post flight inspection and test showed no
anomalies. '
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MISSION 1012-1
RECOVERY SEQUENCE OF EVENTS

Eveat Delta Time (Seconds) _' -~ :E
Actual Nominal ot
Events + /AT
1 Transfer ¥
o 3 + 0.430 “
2 Electrical Disconnect 0.75 +0.900 _ 0_430 .
3 Separation 1.99 +2.0+0.250 o
G Soin 3.37 +3.4+0.30
3 Retro 7.56 +7.55+0.45 L
6 Despin 10. 73 +10.75+ 0.54 .
7 T/C Separation 1.51 +1.5 + O.A_15_ =
8 V/)\ Close N/A +104.0 + 44
9 V/M Open N/A +110 + 25
.l "G Switch Open
11 Parachute Cover Oif 34.08 +34.0+ 1.5
2 Drogue Chute Deployed 0.65 +0.75 +0.08
12 Drogsue Chute Release 10.01 +10.05+ 1.0
s Mawn Crhute Deployed 0. 44 +0.52 + 0.12
23 Mo Chale Disreefed 4.59 +4.0 + 1.7
# "rom Transfer
=» 'om Electrical Disconnect
z2in Rate 66.6 RPM
=t ..‘_‘:3'.‘ \-:L_ L& 10. 6 RPM
R.iru Velocities: 1048 Ft/Sec.
TABLE 4-1

-28~
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SECTION 5
MISSION 1012-2 RECOVERY SYSTEM

SRV #645 was received at A/P on 11/13/63 The receivmg weight was
154 lbs.

The following major modifications were made during the pre- ﬂight
test operations at A/P. s B

1. FEDR #V3776 -- found water seals to be leaking air pressure. -- v
An exchange was made with a cover from another capsule -
(J-15a, #656).

2. FEDR #1331 -- found large crack in nose of ablative shell.
{Cratk was 10" long 1/8" side, and covered the depth of
the ablative material. The unit was returned to General
Electric and replaced.

3. FEDR #1314 -- re-work of capsule cover was requu'ed due.c,
to burrs and sharp edges.

o

4. FEDR #1251 -- the cassette was found to be operating slow. ¥
Disassembly revealed a dented armature segment caused by
an interference of a shop aid. Replaced components and used
assembly. ?

5. Incorporated retrofit kits ADB-004, ADA-023 and ADA- 025 :
which is a signal redundancy modification. . -

6. Other work accomplished by A/P were those listed in the
Non-MR discrepancies section of the Q. C. log book. They are
as follows:

'%H‘F’v‘ e

A) Re-worked parachute cover to eliminate mechanical

B :
A*h B R 4

interference.

B) The ejection programmer was returned to G. E. for X-ray
ingpection to determine if the potentiometers were of an 3
acceptable design. The unit was replaced by a programmer %
which had been X-rayed and through an oven-cured cycle. ‘ i
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C) D;electncally coated all exposed terminals on the
Thrust Cone. ;

D) Incorporated A)P E.Q. #318663.

E) Re-routed ablative shell hai'ness. R S
F) Replaced ia_rok,en cap on vent gseal assembly. |
G) Re-painted forebody magnesium ring. _ .

H) Found cracks in nose of ablative shell. Determined
as repairable. Unit repaired and accepted. The
unit later cracked even further after being exposed to
the vacuum chamber tests. Cracks were too large
for safe repair, unit was returned to GE and replaced.
(Old unit was not cracked bad enough to preclude the
possibility of safe recovery if the cracks had developed
on orbit.

-

I) The replacement shield was found to have minor cracks. - = °
Unit was accepted for flight without a requirement for
repair.

J) Found cassette T/M readings to be out of spec. Deviation
was accepted without need for repair.

K) Battery connection was damaged. A spring had become
unseated. The exposed spring was removed, the connector
safety wired and accepted for flight.

L) Found a nick in the water seal gasket which was accepted.

The capsules were delivered to VAFB 31 July 1964. No testing
problems were encountered at VAFB.

The second recovery unit was successfully recovered in the water.
SRV #645 was recovered on Pass 81. Poor weather visibility prevented
attempts at air recovery. The impact point was within normal tolerances.
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Table 5-1 is a tabulation of the sequence of monitored re-entry and

recovery event times.

Post flight inspections and tests showed all events to be normal.
Damage to the recovery system was limited to normal blistering of
paint. Temperatures encountered during re-entry are shown in Figures

5-1 through 5-3.
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Event Delta Time (Seconds) -
Actual Nominal
"Events + AT

1 Transfer

2 Electrical Disconnect 1.13 +0. 900 tg :gg ch
*3 Separation 2.52 +2.0  +0.250 - N

**4 Spin 3.37 +3.4 +0.30 ‘

5 Retro 7.54 +7.55 +0.45

6 Despin 10.65 +10.75+ 0.54

7 T/C Separation 1.52 -+ 1:5 .+0.15 . ... S

8 V/M Close : 71.03 +104.0 + 44 -

9 V/M Open N/A +#110  + 25
10 "G" Switch Open

11 Parachute Cover Off 34.19 +34.0 + 1.5

12 Drogue Chute Deployed 0.62 +0.75 +0.08

13 Drogue Chute Release 9. 96 +10.05 +1.0

14 Main Chute Deployed 0.60 +0.52 +0.12
15 Main Chute Disreefed 4.41 +4.0 +1.7

* From Transfer
** From Electrical Disconnect

Spin Rate: N/A

Despin Rate: N/A

Retro Velocity: 1120 Ft/Sec.

TABLE 5-1
-35-
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SECTION 6

MASTER PANORAMIC CAMERA

A. COMPONENT ASSIGNMENT

Component S Serial Number

Main Camera ' 156

Main Camera Lens 1342435
Supply Horizon Camera 128 B -
Supply Horizon Camera Lens ' 812265
Take~up Horizon Camera 128 A
Take-up Horizon Camera L.ens 814019
Supply Cassette ‘ : B .SC-S '

CAMERA DATA AND FLIGHT SETTINGS

Main Camera:

Lens 24" £/3.5

Slit Width 0. 225"

Filter Type Wratten 21

Film Type i Eastman Type 4404

Supply (Port) Horizon Camera:

Lens - ' 55 mm £/6.8

Aperture Setting f/6.8

Exposure Time 1/100 second

Filter Type Wratten 25
-39-
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Take-up (Starboard) Horizon Camera:

Lens 55 mm £/6.8
Aperture Setting £/8.0
Exposure Time 1/100 second
Filter Type Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION

The quality of the photography produced by the Master camera was
good throughout both missions. The information content of the photo-
graphy was considered good. The missions were considered comparable

to Mission 1008,

The electro-mechanical operation of the camera system was normal s

during both missions. : ¢
A total of 2436 frames of photography were recovered durmg
Mission 1012-1; 2500 frames were predicted based on T/M data
accumulation. The photographic quality was good throughtout the
mission where weather permitted low haze conditions to prevail.
Photography was comparable to mission 1008. The MIP frame was

rated 85.

Very minor coantinuous minus density streaks were present through-
out the entire mission and correlate with field flattener motion. Minus
density streaks are attributed to foreign material in the optical path.

Light leak patterns were present at the start and end of most
camera operations. These light leak patterns are attributed to very
minor light leaks around the camera drum and/or horizon boots. The
structural interface between Instrument #1 Barrel and the Recovery
Barrel may also contain a minor light leak. Degradation of parts of three
frames per pass was minor.
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The camera timing track, center of format switch, horizon camera
and fiducials, end of pass mark and camera number operated normally
throughout the mission. N , : I,

No corona discharge or dendritic static marking was observed.
Several data block lamp failures were noticed. Binary lamps #1, 2
12, 16, 17 and 19 failed during flight. Analysis is underway to correct

this problem.

A total of 1458 frames (3871 feet) of photography were recovered .-
from Mission 1012-2. This represents approximately 50% of the normal - -
amount expected. Photographic quality was the same as in Mission _
1012-1. The attitude of the vehicle became very umstable during Pass 72 -~ - <%
and threatened the success of the second recovery. Consequently, ; o,

recovery was affected without delay on Pass D-8l1. Lifeboat recovery was
used.

Vehicle attitude became so abnormal that some of the maater panoramic
frames of Pass D-73 contained earth horizon photography imaged thru |
main lens. Due to vehicle attitude problems on D-73 some terrain imagery
was recorded at abnormal angles. Vehicle attitude deviated by sucha = -
large degree that the last 19 frames of Pass 73 contained no terrestrial

imagery.

i
.
3

The comments of the camera operation in Mission 1012-1 apply in
entirety to this mission. -
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 SECTION7

SLAVE PANORAMIC CAMERA

A, COMPONENT ASSIGNMENT

Component

Main Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon Camera Lens
Take-up Horizon Camera
Take-up Horizon Camera Lens |

Supply Cassette
B. CAMERA DATA AND FLIGHT SETTINGS - -

Main Camera:

Lens

Slit Width
Filter Type
Film Type

Supply (Starboard) Horizon Camera: °*

Lens
Aperture Setting
Exposure Time .
Filter Type

-42-

Serial Number

157 ¢
1232435 - -
139 B
. 812292 e
1394 LTE
814009 |
SC-5

DR SRR LIS F el

24" £/3.5
0. 225" B
Wratten 21 ' s
Eastman Type 4404 - T

55 mm {/6. 8

t/8.0 | -
1/100 second |
Wratten 25




Take-up (Port) Horizon Camera:

L.ens 55 mm £/6.8
Aperture Setting 1/6.8 ,
Exposure Time 1/100 second
Filter Type Wratten 25

€. POST FLIGHT PERFORMANCE EVALUATION

The photographic quality and information content of the imagery
produced by the Slave camera during both missions was comparable to
the Master camera photography. The photography was degraded only
by the minor effects of the usual light leaks and minus density streaks.

The Slave camera produced 2464 frarmes {6946 feet) of photography
during Mission 1012-1. 2497 frames were expected based on T/M data
accumulation. Photographic quality was the same as in Misaion 1012- 1'

The MIP frame was rated 85. Minus density streaks were present u#.

throughout the mission photography and tend to follow the movements of
the field flattener. Streaks are attributed to foreign material in the
optical path. Streaks were minor and appeared to have little or no affect
on the detail of ground imagery.

A scratch was observed down the center of most photography
generated during pass D-25. Time frequency marks were entirely
inside the format area throughout the mission.

Binary lamps #12 and 23 failed during flight. The camera center
of format switch, horizon camera and fiducials, end of pass mark and
camera number operated normally throughout the mission.

No corona discharge marking was observed. Minor, intermittent
dendritic static was present along the film edge but did not affect
terrain imagery. Minor light leaks affected parts of two to three frames
at the start and end of most camera operations. L.ight leak patterns
are attributed to very minor light leaks around the camera drum and/or

-43-
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horizon boots. A light lesk may be present at the structural interface
between instrument #1 Barrel and the Recovery Barrel. Degradation of
ground imagery by system. light leaks was very minor. '

A total of 1461 frames (3872 feet) of photography were recovered from . ¢
Mission 1012-2. This represents approximately 50% of full film capacity in ™~ i}
SRV #2. Early recovery during pass D-73 was necessitated by unstable =

vehicle attitude observed in pass D-72 and D-73. Lifeboat recovery was .., ~-5f
used. Photographic quality is comparable to the master instrument, RS {%
Mission 1012~-2 and both are similar to Mission 1012-1, The MIP frame . ,,,3“ &-g
was rated at 85, . - S ,_;
- e

%

The comments of the camera operation in Missjon 1012-1 apply in e

entirety to this mission except the scratch noted in pass D-25. There
were no scratches observed in Mission 1012-2.
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" SECTION 8
PANORAMIC CAMERA EXPOSURE

The exposure condition for both the panoramic cameras were the
normal 0. 225 inch wide slit and Wratten 21 {ilter. These conditions

place the nominal exposure betwee te and full level
processing curves as published b or 4404 emulsion.

The illumination conditions during the mission were relatively
constant. The frequency distributions of the solar elevations and
solar azimuths encountered during the photographic operations are
shown in Figures 8-1 to 8-4.

The nominal exposure times are shown as a function of latitude for
passes D-1, D-49, and D-81 in Figures 8-5 to 8-7. The predicted level
of processing for the original negative is based on the in-flight perfor-

mance estimate and is tabulated below with the processing levels
reported b

Mission Camera Primary Intermediate

1612-1 FWD Predicted 0 64 36
Reported 7 56 37
1012-1 AFT Predicted 0 64 36
Reported 0 33 67
1012-2 FWD Predicted 0 77 23
Reported 6 ! 44 50
1012-2 AFT Predicted 0 77 23
Reported 3 15 | 82

The variation in the predicted and reported processing levels is

generally consistent with the data observed from recent missions. The

use of significantly greater percentages of full processing has been

experienced throughout the Corona program. Further analysis and cal-
culations are in process to attempt to ascertain the optimum exposure-

processing conditions.
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DIFFUSE DENSITY MEASUREMENTS

Tables 9-1 and 9-2 list mission data supplied by AFSPPL. This data
includes the visual Reciprocal Edge Spread (RES) values, the area on the

format in which the value was obtained and the general characteristics of . : 2
the edge ag shown on the data key page. The densitometric measurements N
.of the base plus fog,. minimum and maximum terrain densities and the e
maximum cloud densities are also listed with other general data such as S, R
solar elevation, latitude and overlap. . Ny o e ?5
L ' BETRUN T
The columns are arranged in the following order: e
COLUMN B . S B,
1 - CoL - ~ Ascending or Deacending pass -
2-4 - . ' Pas Nbr Pass Number : S
s - S - FWD or AFT camera
6-8 '. ;1 T “_ .FrmNor . Frame Number
0-17 - . ArealRES RES data in area 1
p-11 - o WWW " With flight RES value L
12-14 | | . AAA Across flight RES value e
15 . . - s Subject - see key
16 C | T Terrain - see key
17 PR - .. Qualifiers - see key
18-26 o o . Area 2 RES RES data in area 2 T ‘V;'-' .
27-35 SR Area 3 RES RES data inarea3d : - o *
36-44 - | . Area 4 RES  RES data in area 4
45-53 | Area SRES  RES data in area §
54-56 . s D min Terrain minimum density :
57-59 Co D max Terrain maximum density "
60-62 : D B+F Base plus fog density .
63-65 - | " LIM max - Clowd maximum density
AL ."%
-53- :
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. . . : ";1 I
- . :l.‘ :
b te . R . [ o [ . I.
COLUMN [ N . . - -, } Lo 4 L:_-a. ' ?
HEADING - DATA. e ;

NUMBE
66-68 '

68

69-71
73-74
75-76

Latitude

0 = North, 1 = South
Solar Elevation -
Percent cloud cover
Perdong qverhp

The data key for the listings of the "Subject", "'rorrm"
is shown below. )

I SUBJECT '

1. Buildings

2. Roads, runways

3. Tanks, A/C, other man-made.

4. Non-cultural ' . o
O TERRAIN ) : e

1. Flat

2. Hilly

3. Mountains A

4. Flat and snow

5. Hilly and snow ‘

6. Mountains and snow
I EDGE QUALIFIERS .

1. Clear |

2. Snow

3. Hazy B

4. Shadow B

5. Snow and Haze

8. Snow and Shadow

’ 7. Haze and Shadow ,
8. Suow, Haze and Shadow :

".Qual.incr-”- |
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* NMCO1FCO5 59067412 03807502310175N+ 20209
+ *' MCOLFCL2 : 04506702315574N=- 20359
"' _LCC2FCOS C12C67412 044100021162T4N+_50400
* CCC2FCLS 07611402016272N+ 60607
CCC2FC25 T 019153TIN+ 71006
_CCC2FC35 02021270N+_9100$%
CCO2FC4l 067067412 08510501918669N+1Q0955
CCC2FC48 - 07416201820068N+110906
-_LCC3FCO5 67063411 0622060170006208+156000C
CCO3FC15 : 0882220200006 IN410000%
CCC3FC25C59063411 07021601821060N+190059
_CCO3FC3l 01B20459N+190509
CCC3FC4l 01822654N+221009
CCO3FCS1 01922653N+241006
_ECCAFCO1 01822851N+251009
CCO3FC68 02023250N+261009
CCC4FCOS €78075411 09317102020359N+18075¢
_CCO4FC1S i 04919602019858N+200059
CCC4FC25 €85090412 04922702000056N+21000C
CCO4FC35 03818401917654N+220059
_CCO4F048 £94104411 03607702019250N+250Q5L
CCC4FCS8 04723902021649N+2606Q9
CCC4FC68 €72075422 - 07222302121 TATNS2 30
_CCCSFCOS 59055412 0%10760132145 #2309
CCCSFCLS 05311402120452N+25045%
CCCSFC25 085082112 096 15502017150N+260209
_CCC5FC35 07814602000C48N+2T00C9
CCOSFC49 €90¢90111 07515902000042N+300000
CCCSFCS9 05317001914541N+310059%
_CCOSFC69 010075111 08316601900039N+3200CS
CCCSFCT9 06014802122538N+33G039
CCCS5FC89 ' 02022836N+340209
_CCO6FCOS 02020156N+21100QY
CCCOHFCLY 07206142210118401620855N+220909
CCC6F025 . : 08110701419354N+23090¢%
_CCC6FC3S 104099111 04815101400040N+31000C
CCC6FC4S : 03922101300039N+32000%
CCC6FCSS €99090431 03314601222436N+340200
_CCCOFC6S 05214301722534N+350609
CCCGFCTS 99094121 U3913201922833N+36010C
CCCOFC8S 03622301923031N+370509
_CCO6FC99 090085463212315001922329N+380959
LCC6F109 06818101923228N+39095%
CCOTECCS 01618268N+111009
w_CCCTFCLS 01219067TN+12100¢
nw CCCTFC25 01217665N+13100%
o CCCTFC3S 072065412 05008601219864N+150939
» LCOTFC45 __..01221063N+1610Q$
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The diffuse density measurements made by AFSPPL were computer
gorted at A/P to permit analysis of the density ranges encountered at the
three processing levels. A study of sorting techniques showed that no
absolute method was available to separa ity values as the accuracy
of the Processing History published by%ppears rather low
and processing transition phases are not accounted for. The sorting technique —
selected uses the base plus fog density values where measurements up to
0.09 density are considered as having received Primary processing, 0.10
to 0.17 as Intermediate and above 0. 17 density as Full. The percentage of
original negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported processing per-
centages. ’

A

Mission Camera Primary Intermediate Full
1012-1 FWD Predicted 0 _ 64 36
Reported 7
Computed 0
1012-1 AFT  Predicted 0
Renorted
Computed 0 49 51
1012-2 FWD Predicted 0 77 23 :
Reported 6 44 50 gy
Computed 0 49 51
1012-2 AFT Predicted 0 77 23 ‘i
Reported 3 15 82
Computed 0 10 90 _ g
The tabulations of density frequency distributions for Missions 1012-1 ;_j
and 1012-2 are shown in Tables 9-3 through 9-6. The graphical presgentation kS
of the density distribution are computer plotted in Figures 9-1 through 9-38.
Analysis of these plots and the associated mean and median density values
show that no significant variation in density was present in Mission 1012-1 :
and 1012-2. .
- -72- 3
3
2
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Table 9-7 shows the distribution of the minimum terrain density measure-
ments that are within and outside of the desired control range of 0.40 to 0. 90
density. The percentage of values below 0. 40 is noticeable but essentially
all of these values are above 0.30 density. The percentage of under and
over processed film is significant and cause for concern. It strongly -_—
indicates that processing should have been more consistent with the predicted

levels.

An extensive study is in process to ascertain the inter-relationship of
the conditions of illumination, resulting densities and exposure-processing

parameters.
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2-09-64

« INSTRUVMENY @ FWD

KISSICN » 1012-1

CIL ey % P TTNE L S e att S R AR L ETIT R R SRR oL U
m#» e ._.M . o /3 .rw“. o, p._ " ”,. _.mw : oo T ... T4, IR .... : f.ﬂ&\hw “{f!ﬂm..“.t_,a.nm.ﬂig..s
o ..\; . ‘.k:... . A. ot _.., e T o “...x“ ww
o TR RN S S : e A S0
;UH@GOOOOOOOOOOOOO 300000 Tl
“s , | %,

w2 A
-
we .
- )
- E . _ . : . :
H4Z 0000000000 OTOOO0O000 OO Mt (1O N QP8 O OME N OO F & F
AM oy 3. “ @
kR .
. . __Lv o [ -
I 0000000000 00000000N000O0000C000R000000A00000000000
= . R .
% 00000000000O0OCVAOOOCCOIGOOOO00VV0COTOOACACOO0
2x ) ‘ Lo _
Z 00000000000 0VO0ODOOOOOOVGOOT~OCNO OMONMN~ONCON ~FMOTOD i
[ . TR : ~N ’ ;
. ...rw.._H .J.w., .
WX QOC000000OQ0O0A0O000O0C0O0GNOOTDOCOC000O0O00000A00O0D
=il _T%% . ™
- o f
OUX QOOOVULVOOVOODLODDVOTVRCADCOUNOOVVOOIVINOTOVIOIVOD x» .
weq o
Y , <
[- 4
Wiet cccocccccsccccocccccccollcOIZIBG-zc..-.:ﬂﬁszﬂcc-lq“.aﬂ.c‘..ﬁ B '
[y " <
u.l. W T
X 00000000000000000C000ROCIRC00000000000000C000000030
[ ] B
».d ) :
of
-y EEcccccccCCCCCCCCEEECCCCCCCEECCEccccccccc
A=
-y, .
- ,
[ 3 ccccccccccccccccccccccccccccccccccccr\f\ccccccccccccc
el
x
- -l
- -< .
- ) 1234567890123&.55789012345678909123455789012345673901
L g ) ccccccccc.llalll.al111122222222223333333333&-4.ﬁ.-ﬁ.:ﬁﬁ..ﬁ.ﬁ‘;ﬁ.sc .
P-4 % ..0.-tc0.c.................O..-..-................Q..C...Tl
Q
: v



DENSITY FREQ DISTR
FULL '

2=09-64

« INSTRUFMENT o FWD

KISSICN « 1012-1

=

hi

o

JM.\
2000000000 TOVV~HO0O0IVO~OON
v ,

OQO~~OQ000~00Q 010012020209‘_{120200120201 A QI O NQOT N
- O -

L L

264325310124004301340323220522211530030212110201004

S )
000000000000 000O00000000000A0O0OC0C0OC0A0HOC~

. . -y

Qe Q et i Q md QO QO NN = N~ONONNNO ~O QO Q~NNOO~NQ O~ 1~OO0~NOO 00N
m

(~leleloielelolelelalalelolelslelala 00000000000000000 (=lelelolotalololalolslelalele P
(Sl=lelololdlalsislolélelslelels) 01010101020202001102001100111010&3“

NN N NQOOMN T O OMNNOW O =N sl O OO T NN N QMO OO N ONGQ A O i)~ QD el ) O @
. w

prdrisdeleielelelele lvie lolelalelebelalelolalole l=lalelalelalelslolelolslotalelelolelotalelotoYaTaTu T, ]
WUAIWUIOU DIV UOOO QOO QWD O DO WO U QU DLW UM DA

LVOVOULOLLULUUUVULQUUUIVOUVUVOULVUOUVULDULDOUOOWU~OULOLUILQ QUL A e

/

-4

: -«
1234567890123&-567896123456789012345678901234567890'

WHAUWDO N A UNNND W D 0 0 W N0 O N P = o e e P e = = P 00 Q0 00 Q0 W G G0 W GO UM U WP U AP AR MU O
AR L A A IR B DY R M AN L B AN N B B N Y R B B A B B NI A AR N A PR T
YOUUUOOQUULLOUOLLULLVULLUWUOUUUULUOLLQUVLLUUULLUOUVOV ~D
ps
v




R Y % (R0 S RN
[ ,.,mx mw,._ L ..rg..m.
' [ERRrHE Y L

%:’* o
e

ML ~OO~~HOO OO0 O00C0O0COCOOTEREN
W : Y.

OENSITY FREQ OISTR
€
X

2-09-64
FULL

PR .zwﬁ., h

s
WY O000~0000000000000C00AARONC00O00A00OROOOCOO O~~~
<3 o
m“ 00021031111IC01100OZOOOWFLOIOBO0140203021314230112”
x B i
H& OO ~OQG~HOOU~OO0UOLLOLDRIOOLOOL~UUDULOUOUOOUUG ULV

e

X 000000 000000000000000ooooooooooooooooooooooo jeloleielelal

o INSTRUFMENT ¢ FWD
M
[

Li VUQUUUUOUOLUUWGIUUL AN IUNIULI WU O LI QOO DU UV LS, VLV

[
]
'
1

. . - R
gt E1 ' -
) 1234557301234557890123‘-567890123&.5678901231—.561’83T
QO OOOQ QUL Irtmd rd g ot ot — ORI TN NN NN N MM T N MMM N AT N T N LA A QL")

&g ..Ic...-.‘.0........-.....t...........C..C....-........"
Q : s 4
i, ! v

~ _FISSICN o 1Cl2=1
S
L

kN
1
!




o

2=09-64 DENSITY FREQ DISTR

s INSTRUNMENT « FWOD

FISSICN « 1012=~]

FULL

-

" o B oty
O M 4Ot 4 QNN O~ N Ol = QDN O 4 O QN et I NI O 10N orb o OO NN 7t~ QU et P 1Y

310311222203010211OZIIILJWW_10140402010101111101012
LI L5 '

()

A .
.@fﬁ.
. ﬁ JW

ONHOQ~OOQOQO~NONQOO MO O~OO~O 02011..106 o0 000110,1.001000 QONOQ~D

..hx.,. ¥ . .
’ A
0000000000000V OOPRACO0OTV0OCCO0O0IOTOOI00D
o

R
J\wﬁ ,.1 ] Y hd

OHOOQO A Attt Q4 4 O 0D OO Q et = N O 0 © Mt ~ N NN (N OO O T NI~ it O 1) 6“

Ceany)

w ¥
t,_um.
.,...,.

00000000 OO~O00000VO00COQOVOO00ORCOIEOOAOOQOLOOOVOO~

LVOULOOL0OUUUOULOULWUOUVO UL QLLUO O QWO IO QWU URD

wd
-
SO N0 PG PO —ONM T N0 QOO N MG N 00 0O ~ N M J WD OO =N M T 0O O O
D ANVHIDHINN O 000 0 U O L OO PP P o PP e P P 00 00 THD ) MWW O U A P PP A UL
L L L L L L L A O I B O B B I N B B B RE YR R AN M B A NI NN N I R R R R R e
At A A e e S e 8 e e e P e ot ot e e = el ol ) et e ettt =0 N (T

-
vy

e e e em e e g




]

DENSITY FREQ DISTR

2-09-64

s INSTRUMENT o FWD

FISSICN = 1012-1

FULL
MIN MAX LIM

TN = Ot VO N T T NN o tomt = 250205010010100000000000%

O~OONONQON=~CN~OO O =il falelelelelolelolel=lelal lalelolalelslnlalelels]a)

~N

000000000000 000OROT000BO00CO0S0000000A0000C0000000
R

e . )

i
]

00~000000~00O00ONQOOOQ=NOOOHOOLAQOOOOOO~NOODOOOOCOON

(wlolelolelaleiolalolelafels] 00000000000000000 jelelefalaleleolslolelofalelalelalelslels]

0N F NN OV DT N AONNO T OO MO ~ OO 0000000100000000000”

JE
O~NO0ONONQOOQON~~QO~000~0Q0000L0V0000VVOVLURLVUOQVVORODO
* -l

LVOVLOOVLOLLLULVLOLOVLULOVUOOLLUVVLLOVULOLOVLLOLLLOVOUVVOWY

(2pndleletalelelololeicfolalslolvlolelalelolalolelalolelololatalelalsfolelelolelaleTulotealetalotor e 1o )

LULLOUUUUOUULLUVLOLUVULVLDUUIO U WO LD U O O OOV OO WO LD UWAID

VOLULOLULLLLOLUULLVOOVULVULULDOUWUOOLOUOULOUWOULOOWOOUUOLOUVLY

wld
‘ -
~SNM VDR CEO—NM T DO QPQNMTUNO OO ~NNMAT N0 DR Q~NM VOGO
L OLOLOOUD et rfrd mdrd bttt NN OO DI TN NN O M Y MM MMM T T T W 3 PN
L L L L L I L N R O I I B B B B O B B O I R BN B B I Y B N B R NE R B A R Y S
22222222222222222-‘22222222222222222222222222222222“
vy



. rd Tt e N gl b Al
Ry ' 3w PRPP#EE
e < >
S \ =z Q0. 0000 00
F} of < a, .
v k. w w
- i [ 4
o N =
L =) [ :
< N Q
w a XA VLIV
oL el -] » W aaaa
w 0 w >
i g o Q0o
b3 ." o w -
b -] 4 Q
— [ - L4 (=}
v . -l -4
- i 9 a.
w T -4
o el e
x 000000000000080088. + Vi =L QOUUVY
- r~ v OO acaaaa
-4 . W wa
U O OeIo
L L el = lalelelalelolele olalelalelalelel~ TN Q €+ Qa9
O I - o A ~
3 2= R
n.v £ 0000000000000 QOO0OO000 W
- R -
~ x s
.% - QA QUUY
1 .ﬂu ww aaaan,
. owv
WYX 000000000 OOODORLUOOOQO O > ZV OVOM
Q b= .. N o Dw N
xz <. Y el ] [ ]
U = P ~N LS ]
OxX OOOVVOOUOOQOVOQOUROQLOD N X
* W : i~ [- 9
XX -~y
f W VOUOUVOROOOLOODOULVOLOLOOY ™~ QO xQ LULY
W e - ~ £ W att.o
X £& -t . LWV
2 v LI QU0
- -
eha E QOO0OO00OQOQOO0Q000Q0V00000 m w
—
Lo I | vi
(. 4 £
P uX WOOULULUWUWULWIOUIIIILULHIAIND ™ L BTV
. ® adfd Y
- LW ] N
o 2w -4
.ﬂ Gl LVUILUVOUULLVUOOUUOOLUOVODWUY =~ -
td v
~N xn ~
-4 T
L= ] ~N
, - . -~ w
v > -l Q. b
L I ) - ~4 -« v
H D ~SANMTNORCO~NMSTNU-O0O o) Lo |
. Z Jd O muninnnino W ooowoourt-yy <« & i o w
+ O 49 R I R R A A I B I A A A I T ™ W vl >u >
- W 2222222222222222222.‘“ w - W X W
w ™y v LW Qo .2
v i VI U 2wl
-a - o —— )y
x a o [ g g™ =]

*
i

L e N - - L T T
] <



. By « on . ks . : L ] .
AT T . M . M J s s » ’ ’ ’
o . . . “ . . . . ﬁv ok . 00 ’ ’ ’ N . '
] » [ L] L] ] [ [ T, O L ’ . 4 . ' ' . .
p p : ' . ' . . . ; o u .m '} Y ‘. 0 .. '
" o s ’ ' ' ' ’ ’ ’ e ’ .w u " " " ". "
' . ' ’ ’ ' ' ' . ’ ' "O : ' : : : :
' . . " " i " " " " s ," " 0 ’ ’ ' . . ’
E-S-SUUUU- SRRV YRS SUUIU SRSt bt +~ +m ulnlnwllllnluaunlsltuilllw o€
. " : . : " " ' " ¥ v ' "D . . ’ ’ " . i |
s . ’ . ’ » ] ’ ' ’ Y ' ' 2 ¢ . : . " : ]
TR . . " " u " ” p". ," " o0 . ) ’ e . . ) J
PR S YR SO -SSR Pt +|||l¢|:||+W|t|vln||”||||"||l|"||||"||||” Sy w
' s ' ’ ’ (] ' ’ ’ XE ' ’ " " . ¢ ' . .
. o " u " " " " " "_ ." " .m . ’ » . » ' w
. ] ;
u:., . ’ ’ " . ' . ) . nllllullianllinlllunllllnrnllnllalnlllln 09
..IlFl.vlllltllil.n....lll.".llllﬂllll.-—ll.llﬂlllln .ll.lu.‘,..._ : . . .m . . ] . [ ’ “
. fa ;
S A A
' . . gk ] s ’ » ® ’
. o i e ' . ', o
llllullllullllhtllunl!tlultL:ulllIn|l||¢illl¢J1|t+|lllvIIII+W|1|¢||||"||||"|||snllllﬂl " sL ¥
. . . " u u " " u”,J " " "Q u » » » » ) d
“ ) " " » ] ’ ’ ' " : : .W » " " n ﬂ " '
. ’ » » ’ s . ' ' ' lll.lllanIIlnllllv|ll|o||l|v|||t¢llll¢ 06
T Ty T Ty T T T T Ty T YT YT VYT S I S S S X
. ’ ’
L O T T A T T A
. . " ' ' : N
» . . 20 . (] ’ " ’ .
ll;iuululnlallnlllunlrllnrlnenlilaulilanllllosttlv||||¢|||a¢|||u¢||onulutuulnounaaatnuunlu no—w
» . ' ’ . » [ ’ . ’ ’ ’ : : . . ’ 3
» ’ ’ ' s ' » ’ ] [ » » ] " : . ' ' ’ ]
Y . . : “ " " .“ " " " " " ’ ' ’ . .. » 4
w “llllua|||u||||"||:|¢ulu|¢atll+|t||+||||¢scll+sili¢|i|s¢||x|+|l||vl|||ullluw||||uo|||nnlu|w 021
“ . ' ’ ' ’ ' » ’ ' ’ ' ’ u " ' ' ’ 4 .
0 - s . ] . ’ (] ] . (] [ ’ : . ' ' ‘ . '
s . N ] (1 ] » s (] » [ ] : : : ' ' ¢ :
. u lﬂllltﬂllaln!lllwllllwllilullllw||l|n|lllnllllﬂllll¢llllv||l|vlllnvllilvilltoilllv SEl
nllll. ' ' 0 ' ’ ’ » . ’ ’ " " " " " ". "
. s ’ . ’ ’ ' ’ ’ ’ ’ s : : : : . ' ;
' : . . Y e . S e 0 e ' . ..
ullllunatlnlunlﬂlln|+i|t|+vlun+sr||+i|||¢||:|+lll|¢||||+||||¢||||¢1|||oillu.lsl:.llllouuano om-
SITINVYS 1 H1IM SB°0 O1 S8°0 # 3ONVY & 00°0 » AJT OLS » S8°0 o NVIIId » 33°0 » NVI4 HIIYR

AdVYHIYd » ONISSIOJYd  NIVHYIL = NI4 O d40 101d 9%9-60-2 & QO%d » YiISNI »

[~2131 ¢ N9

FIGURE 9-1

i
!
i
I
f




nﬁa . bod >*hv 3 4 :
L*2 . 24 LS 4 g1 s*1 = o 6°0 30 £*) 0o°o0
e At e e B Bl el e a1, i ittt Tt D e e it L b Lty Tt iy’
’ ’ ’ ’ ' . ’ s Oy ’ ’ ] . ’ ’ ’ ]
’ » ' ] ’ ' ] » s D7 P ' ] ] ) N ’ " ’
» ’ ’ » ’ ’ ’ . s 0 gt ' ’ » N » ’ » '
» . ’ ) ' . . » s O W% ) . . ' 0 ' ’ ’
e b B e e e e Anta e Bt B e R e S el St S el Tl T S - |
N ’ » » . ' . N + 0 . ) 4 N * ) ’ ’ ]
. ’ N N E . » ’ 0 . » . [ . » » .
s ' N ’ ' (] ] . e O ’ . ’ . . . » .
' ’ » » . ’ ] N s+ 0 » ' ' ’ ] ] » .
e e At Bt e et et L R el St St St et LT T G S, 1 -
' ’ ’ ’ . ] . . : 0 o e N . ’ ' ’ ’ . ’
. ’ ’ . ’ ’ ’ ] e 0 2 L ' ] ' ’ ’ ] ' ] 3
» ’ . » ’ ’ ] ’ e O <8 . ’ ' ’ ’ » . . | 4
’ ' . ] ’ ' ' ’ e D o » ' ’ ’ ’ ’ ’ . b
e D i et e e i i T § L e e ittt Sntattet Tl Tadet T TETE oY TAPRE SRR S W
. ’ . 0 e » . L9 s O e ’ ] » ) ] ] s “ s ']
' » ’ . ’ ] . ' o 0 . ] ’ . ' ] ’ . ’
’ . . . -0 ’ » ' e 0 o . N » ’ ’ . . ’ . 3
P » ' ’ » ) ’ ] s O ’ ’ ) ’ ' . . . ’ J
I e e D et e e L R ) L S R ol e Sttt et Tl DT Sy GUISEpy-Su—" SR | Y -
0 ' * . N ’ 0 ’ s 0 ’ . . ’ » » ’ . ] N 4
’ ’ ’ . ’ s e » 0 o . ’ ’ ’ . ] ’ . s N
' M . ] ’ . » e 0 ] » . ’. . ] ’ ] . 3
) . . ’ . . » s 0 » M . » . . . ' . 3
et B At l e D et T e 1 S e Tt e S S ] DT Tr Y SRy ¥ S v
. . . . » ’ ’ s 0 » ’ ’ » N . . . . ’ 3
. ’ ' () . : ’ s 0 . ' » . » ' . . ’
' » . ’ . . ’ s O . ’ . » ' ’ ] » *
. . . ' . ] . o O » . s * . ’ » . » »
e e et D e S 1 e e R al il Sty PRI S D SNPGRS, Y §
’ » » . ' ' ' v 0 ’ f ' . ) » ] ’ . X
" . ' ' ’ ’ ’ s O ’ ' ’ ' ’ . ' " . ]
'S ’ ’ ] ’ ’ ] . s O o . ’ ’ ] ’ ) ] ] ’ b |
. » ’ . ’ . ] N s O ] ) . . ’ '] ’ . ] 3
e R e St Dl e e Dt e Rl e e e O atat Slatd Tt Y TOT PP SRR Sy Sy £ T ¥ 1
T . . . . » » . ’ . . . ’ ] N [ . ’ ’ b ]
}- 8 . “» (] ] ’ . ’ [] (] » ’ (] » (] ] . . . |
, . . ’ ’ [) (] » ] ] s ] ’ s s . [ [} .. » ]
' ' ’ . . » ' ’ ’ ] I » s . ] . ’ ’ ] 3
) i e D e i Dt e e e S et B bl DL T S TP SEPRY R T T 4 ¢
" . » . . ] ’ ’ . . ’ (] . . " ’ . s .
M M . ' » ’ ’ " ] M ' M ’ ’ ’ s (] ’. .
. ' . ’ ’ ] s . N 'y ) » ’ N ' » » » .
» ) . . ’ ’ ’ . ’ . ’ . ’ ' » » ’ ) .
et et e D e e e e Sarete e B S T LT iy QRN SRR SRY -T |
N N . ’ . ] N . ' ’ . ’ » ' ’ ' ] . .
. ' e ) ' . ’ ' ' » ' ’ ’ ’ . ’ ’ . '
. . ’ ] ’ ] [ s ’ . ’ ) ’ ¢ . [ . IR |
' ] . » ’ N . » ’ ’ . . ] ’ ' ’ ’ ’ ’
e R e e e S e e R o i Rl Tl Cre QUIS SUpNY SR YL
SITdHYS 1 HAIM ¥%°T1T 0L %%°1 » 39NVY & 00°0 » A30 QIS » %%°1 o NVIJ3A o %%°1 o NV3IN HIJYW

AYVYWIYd » ONISS3O0Yd ¢ NIvyd3ILl » Xvd Q J0 L01d 992-60-2 * Q44 = YISN] »

FIGURE 9-2

LR TR N L

- . m oe

A

1
H
]
[}
'
.




a o ;o Wt I A
L2 - 92 12 8°1 °1 760 § 90 €°9 - o*d . i,
i . (Y ' ﬁ ] ] 0 B LY I N DA | (] ] ] .

B . ’ (] { ] ] ] Al ’ . R w» | I | ’ » . l
TR LIRS T ’ . . ’ ] _ : X e | SO B 19, » .0 s . ] o

O N I A T ’ ) o8 o0 , o 'S T R ) ] ' &
Y ... 0 . . ’ ’ 20 s X ’ -w B ’ (] [ ’ ’ A .

A ’ s L e ’ ’ ' ] i ’ « ¥ .. ' . . ] . [+
X ’ v ' P e (] . . N A . ' ) ’ ’ =2
e ¢ 7 . ’ ’ ' X . . ' . ’ ’ .. . Q.
s e T T T TR T B ey S s y R e S R T Tt DU T L - T .mu“

] ] ] ] . ’ ’ s ] L ] ’ ] s . (] t
R . ' ' .. ] ’ ’ ’ . . ] ’ ] ] [ ’ 1 1
5 'Y e s (] (' » (] ] . ' » 2 . e ] ’ | .
Lo e . ' ' . . . : ’ ’ ’ ’ ' ’ ’ 0 ’ ) 8

e g LT -+ -+ ettt ! R? St e e . St St SEE PR L - L I |

R o (] ] ] ] ] ’ ' 8 ) [} (I » .. )

" . ' [ . ’ ] ) . ’ ’ ) ] [ . (]

[ Pcis ] ’ ’ ] ] . ’ ’ ) ] . ] N . ’

B A ) » s -0 [ ) ) 4 ’ . 'y ) . ’ . s

Y e S S Al St { ' el et St e N e l Lt TP S S R 1 1 |

E LA » » (] ' ] o . . ] ] ] s . [

A TEANEI ’ ’ ] . . s 8 ' 3 ] ] » . . (]

& . . ’ » » ] W, o » ] [ . [ ’ [ .
. ) ] [ ’ . LAY ] . ', ' ) ’ . '
B LT T T R el Dl T I T ommndumnted bl L LR S T L P L e S e T LI S LY T S 4 1
; . . ’ (] ) [ s (] (] ] (] ] » (] (]
e e . » ] ] ] (] ] . ] (] . . ’
T ] . " [ ’ . . ] [} (] » ’ .
] (] ] . ' 1 ’ e ] . ' ’ . " ] *
e S L e e L L 4 ! Bl Sttt R et At R g ) L O 1 1
. ’ » . . ’ 10 ’ . » » » . ’ ’ (] . K
’ . ’ . N ' 0 . ' ] . ) ) ’ » . ’ b |
M ’ ’ . ’ ' +0 . ’ ’ . ’ . ' ' ' . N
’ » . " ’ 20 ’ ’ . » ' .8 » ’ . ’ m
Illl+|lll+llll¢llll+ll|l+|lilvll|l+llll¢llll+ﬂlli¢l + + it bl Bt e L Y T O 111 ¢
. ’ » ) . ’ ' 'y Rl ) . * . » . .. . )
o . ] ] . ' ¢ ] ’ T | ’ ] ’ ’ ] ) ' . 3

‘e (1 » ' ] ] ] (] s pmwhh. ] » ] ’ . ] s . -

e " N . 1 ) . ’ ] COEFLT e » ’ s ’ ’ ] ) ] 3

: +lll|+llll¢|rll¢|li|+i|ll+l|ilolill+lalt+illl¢!ﬂﬂl+llll+||ll+ll|l4|||iollllollltv|l|l¢illl¢ 02t

Y ] ] » . ’ ] ) ] LA | [ (] ’ ] ] [ ] Y '

$ ] ' . ] [ [} s ] ’ ] . [} ] . s .. ’ : :
' [ » ] ’ ] ) ’ ’ ’ ’ ’ ' ] ’ ] » ’

: . . ’ . ' ’ ' . » . ’ ’ ’ » . ’ M ¢
T et S e T + -4 Lttt B it St DL ST L S T T L P T T S N S 1 3 §

» ' ’ ’ ) . ’ ’ ’ . I | ’ . . () ’ .
Y ", ] (] » [ ] ] ] | R ] [ (] (] [] (] (] [ *y

’ . ’ ’ . » ] ’ ] » . ’ s ) . ’ ] ] Y '
' . ’ ] ] ) ’ ] . ] ' ' (] ' (] ] . " '
Rt e At et et e A o e e i B e Lt B P P e T S T4 A

S3dWvs 1 HLIM T9°T 0L T9°1 » 3ONVY & DO°0 » AJ0 OLS & T19°1 o NVIIIAd » [7°1 o W34 HIIYE:
AYVHIYd e ONISSID0YUd « ONDTI + XVYW O JO L0V  %9-60-2 » (044 » YLSN]I » [-21017 o NOIGHIR

: ,“,..... “
. . O




1,. . . . . ) » }.F ’
e :

- - e

e .
. , . .
vllll+ltllnlll|"l|||nl llullllﬂllllﬂllll" uu 32:023323)3132) . ’ <«
SO TR EE L A .
T T 03792:0002300 & 4, g
e ' ' . ) ’ ’ ’ J13) ;32033 uUUu ] .
. I T S T 32333:31:233331333 ' 5
- T - 332¢2:324023373333 o+ 2
R . n ’ . . ’ ’ 322+42°3):330243)) 2 § H v i
NS SRS U S-S S-S |u:¢4WW¢wwuu+wWwwvulruna == .
b v e e e e BB DR
TS - 0. 30200, ¢ ¢
M . . . " " ' ' SR Is B 1 ] . ] ] i
O SV S-S SN SIS -V S SR e e e L } i
S . . ’ ' . ' ’ ) ' 93 3¢ 3 w. s . |
A T A SRR T S
. . . N ’ . . . . e . A . . 3
P . . ’ e ’ ’ » '] nllllnllluvlullvl||l¢lll:¢ e
o v o o i o e o o e e e J4-3--t : . R
wo » ] s ] ) . .. Y ] . . s u. ] . ’ :
e v v s+ e a2 . 1 3
" " " . ’ ) ] . ' ] llwllllullllnlull“llllulllln o1 &
Mt mmm—prm—m—pmm—m e ——f——f e —— - T e w . . ’ -
B . . . . . " " u .". " u u u " b . . |
S I R A T e
S S-S S H - S et -- ?.|||+|..||T.....!.".....!.nlluan..i..i" Zt X
N ’ (] [ ] ] ] L] [ R | (] [ ] L] ’ : : h : 3
T . . . . _u " " " Nu " “ " " ] (] ’ [ b
. " " u ". " ] ) ) » . _ lll"llllnllllnllll"lrllnllll”lllln bl w
vlillollil+|lll+||||¢l|l|¢llll¢||ll¢ll|l¢llll¢ll1l¢ll| PO ' ' . . a
8 ' * . ’ ’ . ] PR . ' " " ' . .. J
hé!m:; ’ . . ’ ’ ‘ . ’ ' .8 ’ ’ ; ' . : 3
R S ’ ' ’ ’ . . ' ¥ N ’ . . ’ ' ' ' J Y
e ’ ' ’ . ' ' ' ' .Illlnllllnllllnllll"llll¢t|lsvllllollllv o
e e e ) e} SRy JENES- SRS ' : ¢ : ¢
ﬂ- R ' . . ) ’ ’ ¢ . ) ’ v * ' ' ¢ . :
L T T T S S S S Y R
p p . p . ; .. ’ :
S L i S s A S S SR
e ' ' ’ Y ’ . ’ v e ’ ’ * ' " " . ¢ ) .
A ’ ’ . ’ ’ ’ ’ .o . ’ " " J . v
’ ' N ’ ’ ’ ’ ’ ’ ’ s . s ¢ ’ . |
SRS R SN SO U SN SR S S A SN S SO SO SR SN S SO S
+ T it St S S e e t St

$31dWVS 221 HLIM 0€°1 0L $2°0 ¢ muz<¢ * g2 o ® A30 QLS » 2S°3 » NYII34 o 33°0 » NV3IA HilUY®
%9-60-C o Q%4 & HISN] » I-2101 o NJISSIN

L]
4
0
! .
A




IR TR e R I GO S o R RO o N ) T ,
‘.N.‘J., i . . Oto ﬂoo M!Uv. . °¢°
" * . s ot i e - ot . s ._r._ . i, i s s A o n ff  wm  rn o e o - - I ° ,
oomooomam , 0000230902333203) 229 &+ s 8. . - 8
W 00920032 umcouuooouuuauuu J00 . o ] e 8
000 oonw 0 Oooucoouuwuuuu J00 ’ s ' 8 =
0 Wm 000J00000700 000J2330003213J3023 2J00 . I
0 000 Ocoauwo 000333000)12)3))==))0=~¢~cw=pmvnapoca=s T o
0od:: 0 00000002000 0009 0 032)234) ] ’ ) ] . Doy
037 .0 100 Doowooa oowu 0 auuwu.w ’ ’ ’ LR | A
) 0 200333003000 002) 0 023)))., ' . ’ » [ I .
0 0 ' 00000003000 Domu 0 0333349 ' ' ’ . ]
* 0 + +00-00003900 00))~=—~#==-Qt=co-pmm—prmcmpmmnnponacp T
' 0 ’ 100 0000JD00 00329 . 0, ’ ’ ] ) ’
s O ’ +«00 00003000 0022 ' Da ) ’ u . ] 3
s 700 ’ +00 00203000 00232 » D . ’ ’ s ¢
. . D « 0 000 pO . 0, . (1 . ' . . 3 3
+ - e a]) § e e =) = WDOIQQ (1 RSt T L i D T Sk ST T P Y Sy A m
’ ) ’ + O 00 00 0. a Do . ' 2 ’ .
' » D + O D000 0O 0. . O ’ » (] .. . -
» » 9 » 100 00 . s . » ’ ] . » L |
» ’ ' ’ 00 00 . » . . ' ' . » J
I e B s T Lo (s oo ) et Bt S ] Tt Ty .S *
N A ’ . «0D GO ' ’ . ’ Y . . ' u
T o . ’ ¢ 0 ’ s ’ . ’ . . ’
'R [ 3 ' s 0 ’ . s ] ' ] . 3
' ] . ’ s 0 o » . . ’ ’ ’ .. » J
) ] ) ’ ’ ’ s 0 o » ’ ’ . ’ ' . . ’ 3
S . » t . 9 ’ s 0 ’ ’ ’ ’ » . » s (] d
" ’ ’ PO e ' e 0 o . . . . . ' ’ s ™
. . . e - » . ’ ' m . s 0 ' . ) 0 ] (] ' ]
) . R ) s ] » 0 ’ ’ » ’ ] ] ’ .. ’ I |
.9 M . ) ’ ' ] e 0 o ' ' ’ ' (] P 0 . 0 |
s ' . ’ ] ] ' t+ 0 v ' ’ » ' ] ’ . ’ ¥
4 ’ ' < ' » ’ ’ . . ’ . . N ' ’ . . 3
pommmmprmrm b p o ——— + + -4 e et e e D el R L S LT T LT P S A |
» N . ' 0 . ] ) [} » “n » ’ * » » .. . J
’ ’ . » ' * s ' » ’ ’ . ' N ’ » ’ . 3
» (] . . (] . » ' [ (] ] ] ’ ' ’ . [] s 3
R ’ ] ] » ] ) ) ] ’ ' " ’ ) (] ’ ’ . 4
s S B R e B T e e R i S o U Y- S-SR
s . » ® . » ) » . N ’ ’ ’ ’ a . . '
TR ) . ’ (] . [ ] . [} » ] ’ (] ’ (] . ) [
e » ’ » ’ ’ ’ . s ’ ’ ’ » ] ’ ’ . ’
n ] . . . - ’ » ) ' . ’ ' ' ’ > Y M
et e e e B e et et S ] T T S pRpoly-SUNUIEY- SR |
M (] . ] (] ) » ' ] ] . ] ' ] . 's ] »
» - » ’ ’ ’ . ’ ’ ’ ’ ’ . ' . » 'R ’
. e ’ ’ s . @ (] ’ . ' ’ s ' ’ ’ ) .. . 0
b . 0 '] . . . . ] ’ » ’ [ . ’ ’ . . '
e et e e e Rt e B R S Ly guesr- Sy Y

j '$37dWVS 22T HLIN 12°Z 01 %S°0 » IONVY o 26°0 » AJQ O1S » 297 o NVI2IA ¢ S
.= 3LVIOIWYIANT » ONISS3IIDUd # NIV¥YIL » XvW O 40 101d %9~60-Z » Q%4 » YISVl » [

*T o+ NV3I4 HLlY¥Y

-Z190 = NJISSIA

URE 935

1G

)

o F

Al T

-



L ]
+
0 R S N K 3
o
[

o. H U .
[ . 0 (] Y TR T s - -8
Wmm D ' . ' ’ . » s '
, ) . . ] .. ¢ . ' .
DoOoN- cmlo ¥ e et R T S LY O Oy 4
,W cm - 03000 K ' ' . ’ e ’ s .
020 s -0 . . e ’ a e . Y e
Q300 e 0 . . * ’ ] ] . ’ .
0) 0 e -0 e . s . ’ e » ’ ’
0J-0 et | e e s At e e b L R e s T S
02 0 8 m 'y ’ » e ’ . ' ’ . ’ I
mmu D o 0 ' 8 a0 ' ’ ’ » . » . .
‘090 s 0 9 . L T ' [ . ' v ' .
[4]1] ‘s 0« ’ ' ’ : ¢ . . ' ’ .. »
(1)1 8 L T . s s . ' ' ’ . ’ ’ ’
3 I ' 0 » . N ' ’ ’ ’ ’ . .
20 9! ' ’ ' ’ . N » ’ ’ ’ ’ . ]
,wm TR } ' . ' . ' 1 ' ’ . ] ' ’
- + + * Prmemfrme—f e mmfmw e h et e p e} mm -~ ———
e | [ ] ] ’ ’ » (] . ] ' . ')
. (Y . » . 'Y ’ . ’ ’ ] » . .
. . [ ] . . . s ’ . . ] . . .
. . . ) s ’ ’ ’ (] ¢ (] 'Y . .
‘+"l'¢“" "i'*"ll*"'!*""#"""-l"'II"""*I"'#l"l’l"l*"‘l""'*l""
. . ) . » . . ’ . . ’ ] 9 (] .
) 0 ’. ’ . » ’ " . . # ’ ) (] . ]
) . .0, . [} ) ’ s » 0 " . ’ ] ) F |
1 s '] R T Y [ ] ('} » ’ [ ] » . » ] ’ .. .
SRR ) ] ’ . ’ . L] ] ] ] ] ] ] . ’ o ]
. . ] ' ) s (] . s ] ’ . ’ s . 0 » ]
] ] ] ) ' ] ] (] ’ ’ ’ ' s » . . (]
[ T [ s (] ] s [] ’ (] [ ] ] » [ [ » [ ] [] »
d ammakened Dl T e D e s Rt g Dl Lt btt BT Tty e upOu Uy G
» » (] N » . (] » . ’ » ’ . ’ (. . '
| N | [ I ’ ] ] ] . ’ (] ] (] " B I s ’
. . . . . » ’ ’ . . . . ’ ’ . .
e Y . . ' ] ) ) ' » )
L T et o e ral Tl ol Sty u—-S
. s . ) » . . [y ] . .
» ’ » s » s . [ ’ . )
' . ] ’ . ’ . ] ’ ] ] ) .
- (] . » . . ’ ’ . . . . " . ’ . .
ettt At e e g e e it R ) it Sl il ] T T Sl Gy~ 4
7 . . » . s ’ ] ' ) ’ . . i (] » [}
" » [ (] » (] ] ] (] . ('} ’ (] . [} [} ’ »
e . ' ] s ' ’ ’ ’ N ’ ] ’ ] ' " .
R I . ] » ’ ’ ' ’ » . ] ’ ' ’ * )

ll‘l’l'll*l"'*-"l*l'll+llll*"li"ll""ll’llll*I:ll‘l‘l'*'lll'l'll*ll""l".""'

0

X

S WS

i

02

i} © 7$37dWVS 62T HLIN 6€°Z DL 06°0 » 3ONVY » %Z°0 » A3Q OLS » 00°Z » NVIIIA » ¥$°T » NV3IA HI
LUUIIYIGINYIANT ¢ INISSII0Ud » ONOTII » XVW G 40 1014 %9-60-Z » Q44 » HISNI o [=2TOT » NIISSIN

1§14

PP e o ma -

e DRSS

H



ST LT e

LN 4

ﬁ;.'

. | yc0 T ey ey
2 B [ ] ] | I
Ty 000)) 02J33) wwwaMwuwww_m .. .
¥ 3 ; 00012 0233)) J932)31)))) » ]
0 PR T S TR & I Os 00022 03213)) wouuHuuuuuu ] ’
s PR SR “.. e ’ w.ow wawu uwwWWUUUuu. . '
. - s [ N - ] (3 e [] ’ N [ ] ] (]
: o B . ’ (N ' T e . .o-wu WUUuw.wuuuuwwwww. ’ ]
ity : e . : » ’ ' e . D« 3 0221) » 001332 ’ '
iry f:_¢|ttt+t|su+lnru+|;1:+us|l+|n|t+q|s|¢n|||¢a:||¢||n|+||ao+|uaouUuuu-louuuuuwspnult+:t|l+
| : L ’ . 1 ’ ’ . ‘ ' Ds ) 033)) o« 03I ’ '
' e s ' ' ’ N : 0« J 03J3)) » 0012]1)) p . ’ |
v e ' . » .. 8 . . 0 » 003s 2 . 3
s ' . ’ ' N . ’ . g e 0720 ) . .
e m—— -~ + -+ e ' Reaalatel Tt 1o s £ T D SRR Sy S
» ’ » ’ e » K ’ . 4] e 00)e ) o ] .
» ’ . . ’ o a ' . . e D2 s ) » » o]
-0 ’ ’ . ’ » . » . ' e O w. J ». » N
. ’ ' . . o ’ M N ' e 3 e D . .
¥ TN TR SRR e e ’ ’ . . * ' [ J ’ ’ . ) 4
; S T T s . . s ’ ’ ’ e . . ’ N
T ’ ] ’ . ) ’ ) ’ ’ . . ’ p ’ ' . 3
R ' ’ . ’ . ’ ' . ’ . . ' b ’ ' ’ a |
e R e e B e B B D ittt LoD T SRS, ¥ SUCHI PR SUSMS-S 3 S
{ ’ ’ ' e ’ ’ " . ’ ' ’ » Jo ' .. ’ 3
s ' P ] ’ ’ ’ ’ » » s ] Js ’ ] . d
' " .. » o » ' ' . ’ M ' ’ . . .. ¢
s » M o ) » ’ ’ ' ’ ’ . . ' N ’ »
A | ’ ’ ] ] ] ’ ] » ] [ . 2 (] ] . s - F |
e ] ’ . ’ . . . ’ ’ ’ . ] ’ . ’ ] J
» » " ’ » . ’ . » . (] ’ . . . .. » b |
. ’ . ’ . . ] » . ’ ' ’ ’ ’ . ' . 3
- s o e + * A Rt e e e e e Ly e e T 2 O )
. ’ ’ . ’ . ' ’ . ’ ' ’ ’ . . ) . ]
i . . ’ ’ » ] ’ ’ N ’ ’ ’ . ] . a . 3
- . ] » ] » [ ] . ] ) » ] ] ’ » » ] - |
SR . ’ ] ] ’ ] » ' . . ] ’ ) . ] . 3
————— + - tm———t -t -3 R e D g L e DY LU L P O 1 |
. TR ] » . ] ’ ] . N ’ ’ N ] (] [ . . o
’ ’ ’ s ’ ' ’ * » ’ s s ’ ' . . » o,
" ' ' ' ' ’ ’ [ e ’ ' . ) ’ » P
» . ’ s . ’ ’ . ' ’ » . ) v . . . !
et Sttt e e et g D e e B T s e Y Lt T SUPVRPS-SR |
» 0 ’ ’ ] ’ . N N N . » e ' ’ ” ’ ¢
’ ’ ' ’ ' ' ' ’ » . ' ' ' ’ . ’. »
' ’ . . ] ' . ’ ’ » . ' . . ’ s . .
oy (] . » . ' N . ’ ’ ’ . ’ ] ) ' . )
e i At e e e e B e B S il Dttt et Y T LT TR -SSR Sy} )

SITAWVS $9 HLIIM €Z°1 01 0€°0 » 3IONVY » 0Z°0 « A3Q QIS » %S°0 » NVIIIA » J3°) » NV3IA HilYwm .
FINA » ONISSIO0Yd » NIVUY3l » NIA Q 40 1074 %9-60-T = QM3 » YLISNI @ (-2101 o wIISSIN '



PRI Q. 2 SRR

D) zh ‘ L

.ll..l..vt.lllll."""l.‘..l.‘.'ll
03232 s o8 e
; EIm T
: . SR
a,,., cmoco 08838333 L
Wﬂ 5 DDW 3=00=)~0J)))-tr—mmtmcnrtoanntmuas
3 : 290008 295838333 e e
, ' . | . .
88 13823830 gIam o
% ‘ 9° 0) ’ ’
| ln_ . 29 1] 0J)) : »
. 1298 99 0J) » n
im B 1899 99 m 0)) . .
3 . 1909 00 0 0) R »
. Q I. : o oa Ol||‘°UW|'¢ """'-."l"""" .
B |w | 1885708 h 0 0J) ’ . 1 (R
- m +000 00 ’ 2 0 ' ' . ' ¢
: . .m " 0 ) . ] ’ . ’-
Y ,.” . H 0 ’ ’ . . ’ ’ .
& - ' N . .o ‘» L4 .lll.ll*lll"ll‘ll""l-"-l"'-‘ll’ ' .
- . lw +OIII+ RN S ’ ] ' ’ [ S | ’
. .m . . 0 ’ * . . R | L
e O -O ’ . 2 ' ' : ' . '
' +0 20 . ’ g .o . ’ : v
' . o0 0 ’ ’ Oilllnlillcllllvllilollrlvllllv ¢
H . ' . l*llllo ' . » . .. N
e N : . . 0 . ] . ] . »
. . " " n 0 » ’ ) ’ (] "
e 0. s n . " v » S UV SRy S SR ¢ 9
P .“.' ll."_lllu".’ e ap oty e e e e v v vt v [ - ——— ' ' ' ¢
llllﬂlllinllll. [+ I o ’ [ . u m " " : : . .
! * . ‘ . ) . .
. . . p " " . ) i (] . ’ " " ‘ '
. ’ s ’ ’ . ’ . . [ ltlnlllunlllovllllvlillvllllv v A
O SR | “lulI-.;!i-T-lT!i"I!.na : . S . . :
) : : . » [
s . p p . u ’ . ' ] [ . ’ . . : u
» . ’ L . ' ' ' . ’ - |
» (] L] " " " " . ’ -ll.l.l"llll"llll"llllnllllﬂllllv '] 4
w nl liullli¢I|Ii+llll¢llll¢llll+llll”llllﬂ ] » [ » " ’ N
I . . ] ’ . .
’ : : . . " ] 0 ’ » ] ’ ) . .
. p : ' " » . N ’ » ’ ' " " . ' :
- ] . s " . . » . ’ nllllnllllnllllvllllvlllloliilv o i
9 s ’ llul!ll#llll*llllvllllvllllvlltl¢llll ‘ . ' 4 ' ¢ y i
el N R Y [] [ " s : . . . . , : : : ; ] o u
e . . . ’ ] (] ’ . ’ ' ' ' ’ ' :
O T | " " ' ’ ’ ’ . lnllllnlllanllllo||s|¢|a|1v||||v|»llv 01. u



] . 9

é _

HOODO
gen

00 . ) ’ ’ e . ' ]
.0.N0 0 N ] o ) ’ A ] N * -9
"D 00 0D " e ' ’ - ’ . . . '
000 0. e - D 0:0 s e » . ’ ’ ’ ’ 2 ’
"0 D0 0 .+ 0 30 060 90 1 . ' . ’ P s
0 Os 0OJe: TR | I ’ ’ SO TS | . o . ' ’ ;" . '
0 0« 0Is e 7 O ] TN TR | . ’ ] ’ ’ ) ¢ et
0 0s 0. s . 0 ] . I | » » » ’ ' s . '
s 0 O e s .0 ’ . s . ’ » ' ’ ' ’ ’ .0
e O O ' ’ ) B ] ’ [P | ’ ’ . . ’ ’ ’ |
.o O O ’ ’ 0 ’ ’ P . ’ s : . ’ ’ ® s
e 0 Do ’ » -0 » . . ’ ] ] ) . ] ] » s
O Qo s . 1] ' ’ s . » » . » . . .. ’
0 Qe " . Q (] ’ ' ] ' [ ’ ] ) . '} .,
LR e O e s 0 ’ ’ ’ ’ . ’ ., ] ' ’ (Y .
B O+ ' . 0 . . ’ ’ ' . (] ' ’ » ’ »
o e Do (O ’. * . ’ ’ ’ . [ I | . ’ ’ . . .
S Qs ] . v ) . » ] ’ Y ] (] ’ ] ’ '
e o Os 0. ’ ] . ’ s - s ’ N ' ' ’ ] . ]
" D T T ’ ’ s . . ] . s . ] ’ (] .. ]
s o [} ] s s ’ . » ’ 0 . s ] * ] N ’
‘2 e ] [ ] ] (] [ ) » (] » [ | [] [] [} [ ]
(] E ] (] ] ] . (] ] ) ’ . s » ’ [ ’ (1
. i . N [} : . (] . ’ . » ) . [ » N »
e e T e Bt e e il e Lt Tl ToT Tty WU PRSI 1
N . ’ . : ’ . ’ . (] ' ) [ » ’ ] . ]
s . . * () . ] . s N . . ] . . . " »
» e 9 ’ . (] . ] » ’ ’ 5 [} ’ » N * »
[ (] ] ] [ ] (] » ] ] (] (] » [ ] ’ [ ] [ [ ] (]
’ .. ] s ] ' ’ . [ . . . » ] . ® .
» . ] (] * » ' » ' . . s . ] () ) »
. . [ ' ] ] . ) . . . ’ N ’ » ) ]
. . » ] ’ . » . ' ’ . (] ’ [} ] . »
e A et e S e e At e e B R Sl LT Yoy SIS € |
. ] ’ . ® . . . ) . ’ . . ] » . ’ ’
' ’ ’ . . ' ' s . ’ ) ’ ’ . [} . . ’ .
’ ' ' ' . ' ] ] ' ’ ] ] ’ ’ ’ (] * . .
o ’ ] ] ] (] ' ' ] ] ' ' * ] ' ] N ) ] » o
R B e Dkt e e St ? T LSS SR SV PR eVt gy -ty - 4 02 !

S37dWVS %YL HLIM Le*Z 0L 86°0 » 3ONVY & H€°0 ¢ A3Q OLS » 10°2 » NVIII4 o Z5°1 » \VIA ALIYA
1904 o ONISSII0¥d #« ONOTI » XVW @ 40 107d %9-60-Z & QM3 » HISNI & 1-2101 » NDJIS



5

T ALAANG

- b

NETEEE - SRR *1 ; 6°0 90
T e 002370002322373133993333333
b e e
el Ty wfﬂ. Sk :moouuuououuuuwwuuuuUUUuwwwaw .
.. s a0 F 0, D00D900002223321112222332)13) 3
. s 8 e Q00 0002J33232123223))1))))) et
e tmmmmp e =0 ~00-~0003223337333993323)33) M
. . ¢ o« 0 00 00022223J32)300323))))) . ot
o : PR ’ occuuuuuuuuu.QUUUHuuuuw =k
' s T » o 030I3)1222))13).:3232133)) .
g Y ’ ' . ') ' ' [1]0] uuuuuuuu.uuuUuuuuuw m*
B e D it dt e e A L B et Lt St S e S AR P R D 5 h L TRy CINEEr-Suy 4 :
. ' M M ' . p S « 00 13333313.H5333331302 " ' o
. ’ ’ ’ ' ’ ’ -0 ’ 0 313)) uu.uuuuuuuuw. N » I
. » . ’ ) . ) T ’ 0 332J) 11423233333, ’ . 4 s
. ' . s ’ ’ . s ’ 0 J3222) 23.4332213))), . . a8
.a|+||11¢||:|+‘|||+:|||+||||+||||+||||+|cll¢1|tl¢||||oil|l¢iuuuwu|uu¢coouuuuu Lt Lt T i
s e ’ . ’ ‘. ’ ’ ’ ’ ’ e JJJJ) 13433333133 ’ ’ | BsE
» ’ . ' ’ ’ ' . ' . ¢ 307 3 00332+3)2D0 ' ’
’ ' .8 . ’ ’ . ' ’ ' e D 33) 3 203234132 '} ' 3
LAY ' . » ) . . » . ’ ’ s 3 333 3 4931334211 » 2 ]
ettt Attt B e e B e St ittt Al R L I L B LR DI b I Rttt -y 1
EEE N | ] ' . ’ ’ . . N » » ' .uuuU.uuuw- ’ .
_ ’ . . ’ ’ ' ’ . ’ ' s v 1333)4)3)) . ’
e . . ’ ) . » . ’ ’ . ’ ., .ouuu.uwuw. (] .
" ’ ' ’ ’ ’ ] . . ’ . ’ 03333:13)J ) ' ’
e L e et D] * T S R T DTy SRR %, & T T 3% P TPt QU Gy
® . . . ] . . . . s ’ 103330 )} Do .. .
’ . : » . ’ . ' ’ ' N 1323Ys ) . :
’ ’ ’ ’ ’ . . ' ’ . ' v 0 Js ) .. ’
. » e ’ . ’ ’ ’ » ’ ’ s 0 3¢ ) » .
—pm——p—— tm——t + e B e e et et Sl Lot T LT Lty Trurty Uy S Y
] ' ’ (] ’ . » s ’ ’ . ’ s 0 Je ) . ’
’ (] ] . . . ] ’ ’ ’ . ’ * D Js ) ) ’
_ ’ » . ' ’ ’ . . ’ ) . ' s 0 Xs ) » .
. ' ' ] . ) : N . ’ ’ » ’ s 0 v ) .. ’
...ll.l.l.—..lll.l.v.ll.l.lfll.l.l.-.ll.ll#l.ll.l#l.lll*.l..-ll.-.|||-Io.||||¢||.l|+l.lll+IllllelU-.I.W'lvlilltvlll.l’ F 1]
» ’ ’ » ] : » ’ ' 0 » ’ ’ h 1 . :
s » * » » ’ ' ’ ' ’ ’ . ' Je ) o ’. (]
’ ’ » ¢ . ) ’ . [ . » 1 # Je ) » .
’ " s . . 0 ’ ' ’ . ’ » . ’ e ) ’ '
ll.vll.ll#ll.ll.-....ll.l.vlllla.llll+ll|l¢..lll.lvllll.vl.ll.lvllllvllll#llll#llllvlllw—.lWllvllllvllll’ ]
. : ' . ] ’ ' ’ . . ’ ’ ’ ' ’ ’ ') .
' * s ’ ’ . ) ’ ’ ' " ' ’ ’ Joa ) . N
e . ’ ] . [ ) . ' ' . » ’ . w. w . . .
: ' » ' » » 1 ’ ’ ’ ' M ' ' ' " M M
e e et S B e B e e e Y Lty TP R R LR T ST T-gueuvivty uur
. . ' ’ ] . ) ’ s . . Je ) » » .
. M » ’ ’ 'y » ' ’ » ) Je ) » ’
’ ' » » ] ) » ’ » ' ' Je ) s s - b A
. ' . ' N ' ' ’ ’ ' ' ' 0 ’ . ¢
e ettt D e B i Lt Sttt LY SRRy SIS SR QORI S 3 ( .




] L SR PR it o i ol
i G 6°0 »*0 "
i'l"#""*fl"’ = ummnn ) mmme) - -
02 mmauuaoowoooouuuu 229 4t e
020 =000000220003232) 300 7,
0l ; &doououuuowouuuuu JOO s
0J3a002306:.000303)23030313232) » ..
m QQO,Qf 00003030000222) et - - ———
(#]v 0] Wr.oooowucoccuwuuo » » . . [
00000 G.D00J02) O 09 R P ]
y NO00D O 0000Q0D m 0 03 [} ] . » ’
PR : T a;omo;:,. 0092) s % ’ » ’ . .
31 RO N . . ’ » . ’ 2 ’
ﬁw.s; », Om Q00 - » 002 m O ] ’ . ’
o 00 0D -+ Q03 O O s vl s e
. 00 moo s 000 0 Do . s . . '
00 Q0D » N a ' » » ’ . .
00 e s » . . ’ ' .. .
g0 » » . ’ ¢ ’ ' ’ .
. » ’ ' ’ 00 o ’ ' . ’ ' . ’ ’ ’
K R . ] ’ 00 o ’ . ' ' ’ ' ’ » .
. PR TR | » . ’ ’ 00 o ’ . . ’ ' ’ ’ . '
’ ’ ' ] s ] 0 o ’ ' ' ' » . ] '} '
0 & ’ ’ ’ s " ’ . . .
=t~ mmprmmc e cnnprmr e e fmm e m - ——
e ’ . ® e ] 0 o ’ : ’ ' » » s .. ’
. ’ . ) (] ] 0 o . ’ . (] ] ) . ’ .
_ " ’ s . ’ . . s 9 » 'y [ ' ] s '
) ] 3 L ’ 7 ’ ) s ) ] ] ’ s ’ ] . ’ )
. . ’ ’ ] ’ » ’ ’ . ] ] ] [ . s ] 'l
N 'Y [ ] ([ » ] [] (] s [ ('R »_ [ (] [] [} »
A Y . ] (] 3 (] ] ) 'y » (] . (] s . » ] (]
) » » (] ’ s ’ ' » ’ . » 1 . ’ . . .
ad ettt e e e L e L e Bt B et Dby I T T (i U Y
. . ] » ] L I | » ] ] . [ ] . . ] s
» N . . . ’ ’ ] s ’ . . ] . ] [ »
. ' » ’ . ’ ] » ] ) » ) (] . . [ (]
T Y . ] (] (] (] [} ’ ’ (] ] . (] ’ . (] ’ ]
e e et S Bttt ST SR S RTat QU -RRp S S
%A . ’ ’ . ’ ’ ’ . ’ ' ’ ' ’ ’ . ’ .
{5 . ] ] ’ » » . ] a s » ' ] . . ’ .
» » . s s s ’ ] ’ ] ’ . ] ] . (] .
s - ] s . ] ] s ’ ’ . . ’ (] ) . .
B e R T e Bt e it St o e e Tyl Sy
’ . » ) s, e ’ N » . ] . » ’ ’ * . »
. e . 0 s ’ (] ] . ' ’ ' ’ . ) ’ ’ . »
SN RIS % ’ . ’ ’ ] . ] ] ] ’ . : » ] [ .. . 0
N m M Y ’ ] . (] ’ ’ [ ’ (] » s » (] » ¥ [
et Sttt e B D e R e R L Sttt Skt S S L ol oy

R SITAWYS 88T HLIM 6€°Z 0L %$°0 = JONVY » €%°0 » A30 OIS » 2%°1 » NVII3Ad » I¥°1 o Ny3d 4P

9-60-2 » G4d o YISNI » [-2101 » NJ

ot.

BEWITIWEWIN ¢ LVEWVWSW

2] 4

+
]
]
[
!
.
1
'
t



0S|

occom

6358

D R f “ et e

oo28

]
&ﬂm : : [P A Y SN
} , T A . .....».... » ', e ’ v

e,
00000080y

O2300a00

e
’ - -
0 R B Y - . - » ’ . » .
20 el . . ' » . . . .
.m L B 2 ’ " .8 (] 18 ' .
8 LI T | ] . - » ] ] ' 'l
‘.o + & + At bl L LD Lo b e Lo T X e
0 S R | . » ' S T | ' ’ ]
.«0 T ’ . . [ ) » » [
Y] s e . ] . ) Y 0 ’ ’
b . N A (] » . ’ . ] ] .
1 ' ’ . 3 ’ ’ ’ . (] s ' ’
0 » N Y . . ’ . ’ . . .
Q- ’ ’ ' » . . » . ' . . ’
0 ’ ) ’ . s » ’, ’ ' » ’ '
0 e e B S . Dt ] Dt Tt T GEy-gus—"
8 S . . » ’ ) . ’ ’ . .. »
B . . . ’ » ' ’ ’ ' s (] e
’ » . . . ’ N ’ ' ’ ’ ) .
» ' ] ’ . ’ . . ’ ' . . ’
e e Dt A e e Dl R T LT S U S-S
[ Y | ’ [ ] ’ ’ ] ’ ] [ .. (]
’ » . ’ N ) ] ) : ’ » 'y .
» » ’ . » ’ ’ ’ . . ’ ’ .
] » ' ’ ' . ® . . ) ' . )
e T L e et Tt LT AR ROy GRS Y- G4
3 " . e ' ’ ' » ’ . . ' . .
. ’ ‘9 . M ' . ’ ] . " . ’
’ 'Y ’ . ’ ’ . . ) . . ’ .
. ) . . ' ’ s s ' ’ . . .
cwmepmre ot f e m— p e —— + L R Delalal? Ll Tt Yeway4
’ » . . ’ ’ ’ . ] ’ ' ' ’ s .
M ' ’ ’ ) N ' ’ ' : > ' ’ ’ . . "
’ ) ’ ’ " ’ ’ (] . ’ ’ . ’ ’ ’ ' .
’ . ' . ' ’ ' » M ' » . . » ' Y » ¢
P At e e e e e Akl e T R S R Sl it ittt T SUNIIN S 3 !
ST T " . ' (O | . ’ ’ ’ ’ ’ ’ ’ . . !
) . ’ » ’ . s ’ . N ’ . . . '3 ’
» ' ’ ’ . » ’ » ' » » ’ . ’ . »
"y M . . ’ . ' » ’ . ’ ’ ' . ' .o !
et S e e e e i T e e i D Dl T TUON- Sy SN S |

Sy ,...__..._,ww._,._zqm %02 HLIM 6€£°Z D1 06°0 » 3IONVY © §2°0 » AIQ OIS » 00°Z » NVII3d ¢ E5°T » NvIN HiT¥w |
_rm_"amuu>mag44< e ONISS3O0¥d #= QONDIY & XYW 0 40 1074 %9-60-2 & Q44 * YISVI o 1-210T » NODISSIN

' L]
.

[ '



: :;‘i.'-FUt;L' .
MIN MAX LIM:

PNISSIGN o 1012-1

. A H PR o
e . R - .
L1 P T .
LSPRNEIT I O T . .t L B -
PR . wy ' A . L
hal . i

" ..|....r.l At .M.md 1.“ ..L .: L J._. AR
' L i ' .

00000000000080000000080101}. 601130425160233382318’

OO00000000000C000000000000000000000000 i=lelelalelolalelelel=lolel ]

OOCO0QOVOAOCVVBOROOCOVTV0LOICO00CO000O0OC0IOOOAT~4—~SON

‘000000000000LO00GO0000O00VAGOONOIOSOM MO MO NN NN

N AR ! g -
or S . L

i

. -
EY

‘ 00800000000000000000 0000000000000 [alalelelelelolelele]elelal

\_ ’_

cccugcnvccooc cooocoocc cccococococc COOVO0000OVVLOOOO00

o1
i

. CECCCCCCC&CC@GE QOO At it F (Ot md (N ) et o (N ot (NI e =8 (V) et P D T 3 WY g

-

COVO0000000QO0O0O000UVOOOOLO000O0C0ROCOORTOROO0000O0 .

f..-.r.z WA GNNINI WD MWW LA N A NN WO LW L W W A U WU OIS

VIO OO0 U UL WU D WL IO O OO WO WU O OO U DU

I
:
™ |

‘
12345678901’-345&7890123‘.567890123&.56789 QNN -F NV OO Qb

ccccccccc.....1111111112222522221.333333333444444_&‘44&.5-&
LR RRE ARSI NI I I RN I B R I AN Y B I I A A B R R R R AN T
CCCCCCCCCccCCCCCCCGCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC“

e

TABLE 9-4




DENSITY FREQ DISTR =

- 2=09-64

"« INSTRUFMENT © AFT

T FULL
MIN MAX LIM

NISSICN = 1C12-1

©O00000000 00000000 00~OCOPOCAO~OO0NRO0~OO~IOOO~OOIN
o L X el ey . n"...t .

" P
. ..._ vy

. |

Lo : ;

vt
; § LT e S

001100OO000000000001000001010102001002100102030104&
_ S

R

- 4
L.

11031505161205020506121202050215010302020013031000”

> '
0000000000000 LOA0D000000A0L00ONO0OCOOO~NONOOOTOODOON

QO~O000QO000000000000OO0OOCDO~NO~NUDOOO~~NO0O 01020003“

Q= OMONOMNAN~TOMO~ONDNHNOQ~ONQMOO MO~ wd Omt OHOOONO=~M~O000
.. . wy

0000000000000 0000000~OO0C00000000RO0DOOOO~MOODO~DOOM

(1= Liefo sl e lefolilelaldlatelals PoloTale 13 T TTa TS T TS PT &) OO0 ~0QO~0O~NQ O~
-

$-93-

HOOOQ~MOQMNOT QNN UL~ N 4D QLI NN NI IO D = i T md D NI LI ot
-

CO000OO0CO0000000O000OULON0VOCOO0ODOUNOVO00VOQOICOOO0

LWL L NP R LY ) CcccccCCCcccccccccccccoccccccccccccccc W

VDUV LDOVLLLULULLULULUWUULOVUOUOLUO U OLUOLUW O OUWOUIL QIO

-

. ‘ L]
OIS O P OO~ N P DO P QP O it DN W U O P G0 G O O WO T O O N P O 00 UG
LAMMALLALALALAL AR SR T E iR R R R VE L S D il et ol el ad o o S-S T30 o T T TS0 UL WP TN AT T RTINS RO ST e
LI LI A I A R I N B I N R B R R I R R R A R N A R A A A A R N A e
CCCCCcccccccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC].%
v



) I

. RULL
MIN BAX LIM =

W

2-09-64

ERMECIATE

o INSTRUFENT ® AFT =

c 2 WLSSICN ® 1012-

'+

PRIVARY
MIN MAX LINM

CENSITY
VALUE

N MAX LIN

I M
S P SN
PRI APIRRT R Y e
[ L -

: s e y : . .._,. ) # _1.... .«. -
-000001200020001011201“

~NOF NMANMOT NI GO OO i g (Y

~
hd

LI

.-A.._.._. - i H 0,_.A

| MNO~0QOOOCHNOOO~OOOOO-OQOO

0000000000010000000000“

i

e r
R L5

Q000CO0VOVOO~~OCO~OOO~O~O~OOM
S _ S U AN IRe

i

OIOOL101020001000103021101021201031301140000010311“.

120100000040000100000000600000000000000&00000000007

¥

o
o

000&0000001400000000020100000000000100010OOOOOIIOIN

0‘0°¢U010100000003020‘010000030320100313020c0311219
. . ~ . . ™ -

NOOQLLULLOOLLNOULODLVOOLO—LULOVOCLLLVOLLLOLIILOULIOOUI I

0000000000000 O0O0000C000O0OCOOO00000O0000000000O0000O

ccccccccccccccccccccccccccccccccccccccccccccccccccc

VIV LI QUL OO LU O MO I O L WU O LU GO DU D

. 1

-’

L1
1234567890123456789C12345678901234567890123456789CT
CCCCCCCCCIIIIIllll12222222222333333333344ﬁ4444‘&45:

..OOQQOQQOQODOQOQOOQQo...o....c.........‘.........0..‘

b
v




coen SRS N Ly
N woi. ! t [Ra

i S
Py : ‘!

% OZONDIIZOZOBO6010304l30212050702161212171201120312%
,04031405130400020001110L00120404000003020024010400” B TR R
<4Z O00O0O00CONOO0OOO0Q0OO000COON00O0000000000O000ACO0O00D

N e )

DENSITY FREQ DISTR =
E
X

..H.. 01000114000102010002 1202.—1_0010302140101011100100100”
. - . : .
3 2= |
n.v m 00000000000 ODOOO0 OQUVOHOV000O000000OOORO0000000000Q
~N x

EH O~Q00QO~HOMONOTYOOOM 02010002040400021111160101020212“
=

QX ONOOrM~OM~MOMOVOD~OIUO~D~OOO000VONOTROOLVOMOVO QMNNOQO~OMNOCO~
W ”

-95-

Wi VOVO0LLOVUVOLOLLUVYOLUOLUOULLUOULOUOLLUOOLGOOWUO LLUOOLY

x 000000000000000000000000000000000000000000000000000

¢ INSTRUNENT « AFT °
A
»

AR LULLILLUVDOLIIOIOWI LD QU QLU I U LU LWIIUOVUUIOWUOLOVOLOUOW

Ll VUVULVLLDLVUULOLLOULOLOUIOUL WUOLLLULVUOUUUUQLUOLOUOQUUOUOW

, 2 .
[od ! ] L. |
- 1234567890123“567890123&.56789012345&789012345678907
55555555566&66&66657777777777aaeeeeeaeeqqngqggqgcc
“ 4.-.-..oo-oo..o.coc..oooo-oo.oc.-oc-.-.o-.-c.o.oa-vl
w> 111111111111111111111111111111111111111111111111128
Q 2
i

NISSION s 1012-1
s
L




o .«" o ....m.%_..w. ._w\ ‘ m.. . _.”..w .
AL NGDP NN E PN o AN e G O M
Vo : RN

AR

L . o
8120401000OOOOOOOOOOOOOOOH

_ 3 RS
S ok
WX OOMAtO0O~HOMOOO OO~ Nmt ~mOOO

0000000000000 003000000M
e

HEa A .

DENSITY_FREQ OISTR-.

X . . PO
o=z 0000000000000 C000000CCO0R00000000000030000000000000
AM . s., ) o
S . o !
| X O ONANM DA F (At F A ANNO At O GO0 QOO0 000000 IGO0
L3 . N . . °
ﬁM =% OO~O00OVONOOCOCONOHOTOGVC~HOOCCOOC0OOCOCOICTAOOCCOOD
3 22
9 Z ©00000C0B00000000000000000000000C00000000G000000000
~. X .

WXL ~NOM~M~NO—AM—A~4OO0O00~NONTOOO~O~O000Q000CQQ000Q000 QOO OWN
o~

b .

OX O0O~OQO~NO~OOVOV-O~HOOOVORUOOYNOLVVILVROIOCOAVIVOIIADOWN

WL OLLVNLUOOLOLLLLUOOVWLLLLVDLOVLLVLOVOLWIOLOLLLOLOUUUOLOOY

X 0000000000000 OR000RO0C0OCO0ROOOCO00OD000COD0000

[
[T
‘ .
.
-
-
us
x,
=]
o
| nd
174
<
>
»

AN QUUQUULOOLLLOLUUULAIUOOOUUOUUNI DU U U DU QUMW WU UL UG MNIWIGS

AL VOLUUULUOUUOLVLLILLUQULWOLLUOOUULLILU OO QUL DI

. < .
) 1234567890123&.5678901234567890&123456789c1234567BC.CT-
Viad CCCCCCTCCIIII\L!..1.....1122222222223331¢331.3334..QG.L.L.L.L.;-.G.L.SC
&< AR A AR AN N R N N N N N N E R R N
wios 222222222—(222222.4222—(2222222222222222222.‘2222222228
9 -3
L)

NISSICN » 1012-1




TNISSICN e 1012-1

%r

s

« INSTRUMEAT o AFT

00000000000000000000
“_

..,& . .._.{,”

R . |
00000000000000000000

L .( .

¥
n Ty
. ‘uuwm:f R o .
i ,wzoaﬂﬁxvﬂaﬁ:uoonX!QOOn:EuO_
;o & . iks
‘. . .M.«.\..,_ L.

0000008008888000

i u_. . .
.
300000.0000000000 (et lu 144

WOV LUTOTOCVVRVVVLVIVVE

(=lelafalolelelalelololalelolelololalelat. )

VIUUOU UL LUV LRIV LIS

-

-

) -

=N VO PR O NN N O =D PO
NNV NN W YO OO W OO UM~0
LN N BN N BN B R R I R I T
PRI NIN S IO N O N OV ONN N (N D

000000000000000000000

PROCESSING AND EXPOSURE .

09-64

87 871 86
-

INSTR = AFT

MISSICN 1Cl2=1

)
vl
wo
wy
(S

LVLL
aaad

T
~~r~

LOOW
aaco

[= elals]
N o~

WL
-9 -N-N- N

IOV
' -4

LIy

QVER
OCESSED

RRECT
+PROC PR

¢
EX

-97-

L ]
Q0O

o,
q33
.
[W1W. & )
1<
ad® Lo

Q4
[ Y]
QDC—e

>
oA '

QW
—p g
LD
O setd,



R ) g7
uu uH DO uw J
. . uw Wu 0-0 w w
5 .m o 0 w J W.Q J
St s 20--20-0-8133333-3333-833333
e . 2000 ) uwuw mwuu b " ., 8
2 & . ' | .. I
L ’ ) .w wuwu auww WM B SRR S
o A T e : e . 2 3320 0))) w : '
_ ’ R 1 ST | ’ 8 ,.,r o . ' ' 32) 033 uw, ) ’
. ’ e .0 . ' . ' : ' 320 0)))) _
S e .: s e ' ’ e » ' ’ 2) J) .
;, - . ’ ’ . ' -0 ’ ’ _! J) 3] :
: . . ' TR . s ’ ) w.
' . . » . ' ' ' J) )
' ' ' s ' ’ ' ) w-
’ . . s 8 * » ’ Je .
+ vemnmtnd L i Satatalet St T EY LT TR, [ ENTY, § ST SN P4
. T e ' ] e . » . w. 1 . .. .
A SO RONY IOV | s ’ . ' ’ h ¥ " . ’
’ RN EAN v 4l ’ ’ ' b I e I ’ . '
’ *- ' » . ’ » ’ 3 s ’ . ]
qa.. ‘s ’ . » 'y . s ' » h . . .
' ’ ’ ’ ’ ’ ' ' 8 ’ Je ) . s
y T . ’ . ’ ] . ’ s Je Y ] ]
. “u . ] . ® ’ ’ » e p Y . .. »
» e (Y [ . ’ ’ » . » M. (] . (]
[ ‘e . (] ] » ’ » ] . » ] N »
» ’ ’ ] » ’ ' . ' ’ w. ’ . a
. ' ’ . Y . ’ . . 'Y ] ' . .
.vllll...llll#.llllOll.lls..lll..lvllil..llllo.llllo.llllv.llluvllllvtlllvllllo
* » . ’ » . ’ ’ ] ’ . s . s
. P ’ ’ . ] s ’ (] » » ] ’ s
(] [ ’ . » . » s ] ’ ] ] * ’
L (] » ] (] ? . ] s » . ’ » » ’
O ] ] ’ ® . ’ . » ] ] . ] ’ ’ L ¢
e . [} (] » 'y ] » . » . . . ’ ] » ]
e . ’ . (] ] ' » ('} » » ’ (] . » . . :
v " ’ . . ' . ’ ’ . ’ ’ ' » » . !
.. ’ ) ’ ’ ' L . ’ ] ] ] ] ] LI [ ] '
S e ] . ] ’ (] ’ ’ [} (] . s (] ’ » ¢ . ] '
Y o » ’ . [ ] .. ’ ] ] * . ' ] . .
¢ e ' . '] ) . ' » ’ . ’ . . . . .. T
,.mlﬂl.il*tl!..?..ll..+|...|..¢|.i..¢.......|+..l|l¢|!.|+||l..v|||........l..v!.nlql....u-|!.i....|..i?......lv.....||- 02 i
mw.?_:<n L8 HLIIM 22°1 01 92°0 = JONVY # 22°0 & A3Q QLS » 9S°0 » NVIJII4 » 53°0 » NVIA Hi1lYe .

Hn31Y Su.:::z. ® ONISSIIOUd » z:&xﬁ » NIH O J0 1074 %9-60-2 = L14¢ » YHISY] » T=2131 & NOISSIN




1VIA3WYIINT » ONISS3II0Yd = NIvdydl » Xvd O J0 101d

%9-60-2 »

137 » ¥iISNI »

[ ]
[ ]
?
]
i e e A Dt B e O [t TEE Y TR QPSS-S <
[ ]
[ ]
]
[ ]

-2t

0 1 LB | " No- 6°0 90 £°? 0° O
m Q.OOOODO Dmm QO 00.,030203) 0.) e D o ’ »- ']
u 00030000 000 00,023003) 0,) s 0 ’ ' ’
o w aaoaaam ﬁwwo 00.0390032 0O W . m ’ e (] .
DO 0'00.. 0oonnoand Qo) 00.,0023033 0. ' N . . .
-00-0-00~00 +o 03320000~000--00+DJ0Q0D0I )~ o+u it ! LY TE AT WP AP S -4
“mo . mo 000.0 o:ocoocwrouo 000200023 DD v 0 ’ . ’
.00 o 0 000303272000 * 09 00 » D ’ ’ . ® .
00 0 00 + 00020000000 00 100 0 ’ ' ' s ’
00 0 00 - 00020009000 00 0 0 D» 0 ’ ’ . ’
00-0-00~=---+000203003000=~00 ~~~—=40-0—#=~=Jt v~ cwpmmecpemvapoacapoman}
00 0 00 » 00000000000 0D 00 Qs ’ ’ ’ s s
. Wo 0 00 o0 OQODUOQD..WU 0 0 Os . ’ I ’ ’
“ s 0 Do o0 00 Q000 . 10 ’ » ’ . ] » s »
0. 0 0y 10 00 0000 0D ’ . ’ ’ . ’ ' ’
m+lo|m+llit+o -00-0000=~0)——=~t——~pmmmpmmmcpemncp e} e —m—m
-~ De: 0 0 00 0000. 0J ' . ’ . . ’ " ’
0s0 D, 00 0dan . 00 . N » . ’ ’ . »
& . 0« O D, 00 0000 - 02 . ’ » ’ . ' . ’
N T . D 009 0 00 » » ’ ’ N ’ ' '
i|n+||l|¢tlll+lllo+llll+MMI| 0~0=40~-0Q0=—=—#rm—mpmmc b mcpomm— e p e ——
R Y Y 00 0 .0 @2 ’ ’ ' » ’ ’ s .
' Ry ’ 00 00 O O DO ' . ' ’ . ' . '
e e De 0 .0 00 ’ ’ " . ' . . s
: ' ’ . ’ o0 ’ 0 O ’ » . ’ . ' ’ .
_ R s ' .m (] 0 ’ » ' . ' ’ .. s
I ) ’ ' s o0 0 ’ » ’ » ’ . .. .
A TR A ’ 0 . 0 0 . ’ ’ » . . .
s I T | ’ » +0 » 0 0 ’ ' . . ) . s .
et At ey e ¢ L 21 L e el Tty (PPN 1Py - U U4
S T . . o0 ’ 0 . . » . » . s ) ]
R e s e . ’ 0 ') 0 . ' » N ' ’ Y . M
R . ’ ' ’ 0 ’ 0 . ’ ' . » ’ . » »
» . ' » ' ) . 10 » s ' ) ' ' ’ ’ s
Bt e e et e e 3 L e £ e B Y T SUy- S S-Sy RN 4
e .. . ' ’ ’ ’ ’ . ’ s . . . - ’ ’
e . . M . ’ ] s . » s N ' . ' . .
RS » . ) ] ’ . » ' ’ . ' ’ ' ’ 0 s
. ' ’ ' ' ’ ' . ’ ' » » ' ’ ’ '

-
i
[}
]
1
>
1
1
]
!
L 4
1
[}
1
i
*
]
i
[}
|
>

L) [ ]
L [}
. LI |
[ [ ]

[y A ) - -

’»

ot

i,
=
- -

_FIGURE 9-14.

W ond

——lp e s Wa m e

1
.
i
L]
]
'

mua&x<w L8 HLIM 81°2 0L %S°0 * 39NVY » 9€°0 = AJQ OLS = 9%°I » NVIJIIA » SH°1 o yy3IA HLIYw




¥

ey

$o - i i i i

y 1 . . T BN+ R , 5 P ded
¢ Y0DODANEO00 TR AR S S
_ YOO Q00 s e ‘. LI R A
: m v..mm : om, :m m.._ .wp [ 1 " " e, !
SO 0oA00 A ob000-000 1 S S S G SO
O Yoy - L kX T e R N T A e —" '
mewwo mohm-.;.- : Wm ?mmo . IW. .W. N e 3 . s
NJ900.:000 Q0. 000 ) BT e 1Y . ’ . » e - . ' g
Ooauo.oom.oo moo Q - s D . ’ ’ ’ - ’ 9 s
03923,000 00 QOO0 0 . » N ’ . ’ ' s ’
: OUWUO+ro|QOIQOD et D E D a1 L e e TS Py T Lty ST T L Ty S S ¢
'003332,0023 .09 Owo 0 v .0 . . . ’ ' ’ (T
0 0,000 00 090 -0 o . s ’ ’ .- . .. "
@m 0.00000 ,000 » .4 Ty . * ', ’ I N
- 03322.000°0 00 N o e ’ ’ » ’ . . » »
030)04000~0-~~000-~=t=mcmpmrmmpo—m—fmmmm st mnce pmmmep e mmp et €
: Qcouo.oom 0 00 R ' a ' ’ s ’ ’. »
22033.,Q00 0.. 00 ] s . . ’ ) ’ ’ » ]
.00020,003: 0 00 ’ ’ . ' ® . ' » . .. ’
0 Qwa.m 00 0 ’ » » ’ " ’ » » . s ’
000,000 O ’ ’ . . ’ . ’ . . ' '
- Q.Owc.w muc. 0 ’ » ’ ’ ) . ] ' ' 5 »
0020 0 .0 s ’ ) » ’ ' ’ ' . .. .
0 030.Q0 0 O 00 ' ' ) . ’ ' ’ ’ ' ' ’
. 00 0 ’ ’ . ] . ] ’ (¥ ’ ' . '
o 0 0 0 ) ’ ’ ’ » . » ' ’ . .. ’
s . D -m m ) . ) ' N » ’ . » . . ]
o O 0 . ’ * ] . ] ' ’ ’ ) .. ]
#IQII#Q.!.II.QIII.I#II!I.I.#.llll.-.l.l.ll'l.l.ll?'l'l.tl.ll.l.—.l.lllvIlll#llllvllll’!l’ 9
s 0 0 ’ ’ * ' ’ . ' ' ' ’ . :
» 10 0 . ’ ’ ’ » ’ ' ' . ’ . ’
' 3] 0 ' * . . “» ’ . . ' . ' .
’ 0 ' 10 0 ’ . » ’ 0 . . . » » ) . -
T e i L e s I e e B e T S R e el T T U gunr- S A
’ :+0 » 20 4] ] (] ’ » ’ ’ ’ ' s » ’ '
. 10 ’ 10 0 ’ ] : ’ . » ' ' ' ' . »
’ 10 s 0 0 ) » » '] : . . . ' . 0 ]
s 1) ) +0 0 ’ . : ' . » ’ . . . [ ]
e R i B R s B B D Sl ol et S L L SEISP SRR SOV -GNy SV SR 1
' 30 » +0 ) ’ ' ' ' ' » ’ » N . ’. ’
’ ' ' ’ 0 ’ . ’ ' (] . ] . ' . . ’
. » . . 0 ’ ’ ’ ' ’ » ’ ’ s Y . N
. . ’ . . 0 ) ) . . . . . ' . [ ’. .
et D e | B B B B e it ST SR SEERY PUSPRINr U AP S T
M » s ’ 0 ) N . ) » s ] ’ (] ’ ’. . !
- » » ) » 0 . ’ . » . ’ ’ ' » » 'Y . _
- s . . ' ’ ’ ’ » ’ . ’ ’ ’ ’ ’ ", .
Ce o8 » » [} [] (] [} [ ] (] (] ’ ’ [ ] [ ] [ [ [
e e e e e e B St B et el i Dt TTusty SUpupu- U, S

g SITIWVS 98 HLIN BZ°Z DL ZL°0 » IINVY e Z€°0 » A0 OLS » £8°1 » NVID3IAd » D3°1 o NV3d HITYE
1:31Y103WYIINT o ONISSIID¥4 » GNOTI » XVW G 40 107d 99-60-Z » 14¢ » WISNI »  [-2107 o NIIYSIN




. 6°0 - 9
T R baan 9233303
0L e e
0 LAY % ouwm ouuuuuuwwu
. ’ 0220 0223)223))
’ ’ 000 ) D4))))
et St S P e Sl L + e ] L R T, P T P TR R R )|
e | ’ ' s ’ . o I | 20 00 ) 0+2)))
N T AT D S R ' ' e ) 0 0 « J 0D
' . ] ’ . ) ’ I ’ Q0 o ) 04J)))
e T ’ ' . ’ N ' ' ' 100 o ) 022N
e Attt et ey S e s S S et SR T B PR B N D)
R ’ ) . ’ ’ ’ s o ' s J 24]2))
o ’ "N Y a ’ . ' .t ' s 0:¢2) )
° e . ' ’ ] ’ ] *» ) . ' 0¢3) J
IR TR T ’ » ’ » ' ’ ' . ' ’ 0:33 )
B S e O Lt e O R T L el ST S O Tt o L
g e e ' ' . ' ' ’ . ’ . . ()
‘o ’ ’ . ’ ' " ’ ' ' P
’ -0 ’ . ’ ’ s ’ - ' . ’
’ ) ] R . ] 4 s 1 . » )
Pommapmmmefmm——f oo ——} -t e e
o [ ] (] ] s ] ’ (] - ] (] »
s . . ’ Y ’ » ’ . ' . '
o ’ s » . N ’ ' ’ ' ' ’ .
3 . ’ » ’ ' ) N ' » »
i e o v gt 2 e e e e e o ) e bt e e e s o e e v e e
oL e » ’ . [ . ] '] (] . (] .
o 'Y ’ . s * » » » [} ’ 1)
. LR . » ' . s ’ . .
. s e ’ » ’ . » . . »
e mn e m——— - r——f m———— e} m——— e mmmmf e m e —m
’ ' » ’ . ’ . . ' ’ .
s ' » » ’ ' ' ’ ' ’ .
' . » . . ’ . » . . ’
' . . ’ ' » . s ' ' '
———— -4 + R it B R et Iaratater Sl t Ty T B
S ’ ) (] ] . ] (] ’ ’ [ ’
» . » ’ . . ' ’ ' s . .
’ N . » : (] ’ . » . ’ ’
" ’ » . . ' a ’ » » ' . '
P o ma e e e o e v v e e ——— e e o ———
Y . . ’ ' ' ’ t » N . . »
_— s ' ' ' ’ . . ’ ’ ' . ’
e ’ s ’ s ’ ¢ ’ ’ ’ ’ » '
' T | ’ ’ ’ ' ’ ’ . s » » ’
e it Dl Dl Sy TSI S G U SEPOT SIS,
1 ] [} ] ] [ ] [ ] [ ] ] ] ] [ ] [ ] »
' ' ’ ’ » » ’ ' . » N . ’
% 'Y s ] [ (] [] ’ ’ s ’ ] »
M ' ' ’ . ' ' ’ ' ’ N ' .

Pammmmad ||||.l.—.I.ll.lo..lll.l*.||.ll¢.l.l|l¢l.l.llt.l.l-.:l*llll'.llll*Illvlt.lll.l’llll

PR

SIVIWYS 16 HLIM 0%°T OL 0€*0 » 3INVY o 12°0 = A3JQ QLS » 09°) v
903 » ONISS3II0Ud » NIVYU3IL * NI4 G JO 107d %9-60-2 & 137 »

*0 £*Y 0D
Jd, \ [ ] [
UOUWuuuuw w, . »
33332231)) ) . .
3222321)) ) . '
337117)) )~ Yo eansp
3032333)) ) . »
J 0233))) « s .
J 00)2))) » . »
) DDHWuuu . . "
J=00))))=~teccnp=aceyp
Y 00)32) . .. .
) DX L . .
) 0)e ' . ]
J 0)s . . ’
i B Dl O QU4
J 0O ’ . s
J D) 2 .. ]
’ b ) ’ » .
" e ' . .
’ e s . .
] Je ’ » .
. b 1 ’ » .
’ Js s . .
i L e ] St t S
. Ja ’ . »
s h . % (]
* p Y . » .
. Je s '} ]
tm——Yprmmmp
’ I . . ’
’ ] . ) .
» ] . » ’
» . . .. )
L e Tt SEPER-S 4
. ’ . . (]
v ’ [} » .
. ' . . .
s ) ] » ]
bommepremep e m———
N ' ’ . .
' ’ ’ . .
) ’ » ». »
] [ ] ] [ [ ]
’ ’ ’ » »
) ’ . . ’
] . » ¢ - »
. ’ N ’ .

pormmc e ncfmemnpmmanf

1T 4
NVEJIA » £9°0 o NVIA HLINWY

YLSNI o (-2101 » NJISSIN



Q¢ e

,_ Band = 23 0 0.
- 0 -
Tia i D INEIENE
1334872 B89 9500 a3 T B F
4.. t-.lo 00 o~ 0 ol ot 00 T T o 1) RET ’ A,...
] QO ’ o ) s | B |
At d A T T
RS S _ .+ 0032 -0~0 =)= h
-000- .9 J 0 e I ] o
HEN BN R T L
]
§ m,Zuwgium . m m 3 m m " SN S-S
" c L ° ."l-mlo m mlmlﬂ M - ) ’ "
...lm.,u,..ull.im s 00O ‘_ 00 s . ' : .
e nmiil A NN
i 4w 0.0 1 00 ~=0-~-Q+0~-~+ e
VTR TR 5 0.0 S
_ : , .
EREEE ﬂ.. 2 ' m m m ¢ . ¢ " s -G S S
" " ] ’ I"lW‘W'lW'"I'I‘I"I\I'*.ll..ll-...l-l.l.l."||l.l" » " [ 3
T TV TN T A
‘"._.h.. " " ] ¢ “ m m AOU " ] " " " ) " » Il.l”.ill.'".lll.l"
,..ym. . [ ] "r.“ " ; " -.Il“l”ll."."'l.l'”ll.ll'||||.¢|l.|nl”l.l|l"l'll" » [} “
B T S S o T S S S S S o
EREREIIEERREREREE
S I S e e A e o
. * . “ N ' ' . . » . " " " ' 't
A ] ) . M s [ ] ’ . » Y M -'.l"‘.-l-'l-.l!-l.ld.-ll-l..l'll"’.l
M v ’ : L G S JUI: SO 4 . . . ' .
. . e prme e o ———— ? ] [ ] L] ¢ . » [ ] ] ’ "
- . . . . . . . N s . . M ’ ] '
e e . 0. ’ . . o 1 ] ’ ’ . . ) * . ————
I T - ---"a-a;"-;-n+----.a---.-,--"----u- :
- e . Y . L ’ » ] . ’ . * ¢ [ ] . . ’ . » N :
. . . s [] . . M s L] . . . ’ [ ]
..,.O 9 » ’ " [ ] . . s » s
.\4..,.. . " M » » [ ]

-60~2 &  $3¢ »
1INd.» INISSII0UD * NIVYY3IL » XVW G 40 1074 %9

[ 3 X ¥ B N N *...-?.‘;_g..

or.

Yi1SNI » [-2101 = NOISSIA



IR T

Sae

-

Apmn
, < [ N p o .
| woc 2 . " %
00900 L ’ ’ ¢ e ’ »
0J 5 o0 ' ’ ' ’ ’ . ' ) %
0ao03l . 00-0 : ' ’ ’ . R . ' m
000002 g .O..,,m ’ . . ’ ’ . ’ ) RN =
~ 0030023 -0 B 'Y ’ . ' v . ’ s ’ iy
- 0000032) 10 0 | ’ . ] ' 1 'l ’ ’ . : m
- 0.,002) ' ' : ' ’ 0 . » ’ . » . , [
- 0,000 s 0 . I ' ’ ' ' ’ M . . I
- -0« 00. B ’ v e ' s ' (] . » . Y r
- 0s 00 B B | ' » . ' . ] ' . . ’ ’ . g
0« O R D . .o e ' . ’ ’ . ’ . . :
0 0O R T | s e ’ e ' . » » s ’ v
O, -0 e e ' ’ e e ’ ' ’ . ' . ’ ’ :
. 0s 0 .8 e ’ ' ’ o 0 . ’ ’ » ' ' ’ .
N+ e S At At e O B Dl St RPN UM SUOUIY S B
O Qe R A » . ' . . . ] . » (] ]
’ _ O T | (] ’ ) ) ] ’ ] ’ [ . »
. k8 . B ' 0 ' ’ . (O | ) . ’ .
. [P ’ ’ ' . ’ ' ’ » » » ’ s '
s ] (] ’ . ’ ] ’ ’ ’ ’ [ ’
’ . ' » . ] ’ ' ) . 0 . .
’ ) ’ » . . ) » ’ » s » .
(] ] . ] ’ ) . ’ ’ » ¢ . ’
- + L R e Rt Sl e L] i Y SRS 1
. ’ (] ’ ' (] ' ’ (] ’ » ' ’
* ) ’ [ ' ' ’ . s . ’ . (]
. ’ ’ ' 2 ’ . . ] ) . ’ .
’ ’ ’ » ’ * » ’ N ’ . N ’
e e et S ey R l UL EY T LTy PRSPPI S S S

. » . ' ’ . ’ ] ’ ' » . ' » . . ’

EUSI » ] ’ s L) ] ] ' ] ] ’ ] . ] . s _
e » ] ) "% 0 ' " . ] ’ » ’ ’ ’ » i
e ’ ' " » » ’ ] ’ N ' » » ’ ’ . .
et e e i e e e S Gttt D B Dl Lt T -SRIy SUPHUVIY- S 1 ;
’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ' N s . .
’ . ) [ » ' » . . ’ ' ] ’ » ' . ’ i
. 0 . ’ ’ ] . ’ ' . ' . ' ’ . ’ ’ »

‘e . ’ ’ ’ . ' » ' ' » ' N v . » ’ ;
mtet et et e e i At e e B e S At Sy G N T T | '
e . ' ’ ) . ’ ’ ’ ' ’ ' ’ ' ’ ' ' !
Ty ) ) ) ] ’ ’ N 0 ’ . : ] 0 » ’ N *

s . . ’ ' ’ ' ' ’ ’ . ’ ’ . » » ‘e !
[} ] ] » [ ] [ ] ] [} [ ] [ ] [ ] ] [ ] ) | ] [ ] ] !

A e e e i S L Tt ety TU T SE Y S S S T .

.

SIVdWYS OTT HLIN 2€°2 01 18°0 » 3INVY ‘e 0E°0 # A3Q OIS » L0°Z » NVIJJIA » 5°7 o NV3d HllYe
JINS » ONISS3I0¥d = 0ONOTI & XYW O JO A0 %9-60-2 » 147 » YISNI » [~2137 o NOISSIN .



R LR A ;M?ﬂ..m R s

; , L - - 6°0 9% 0 T E®) 00" i
.!.'.' f'.’“"‘.l'l'.’lﬂ-r’. ......l-nl.l_.-_ L R il L (LI Ty DTy llvll.' . v
> W .J, W Q00 000000uwwuuuuuuuuuuuuuuuuwu ' s P
* ooo 033000332332323)30922333)3)3)) 'Y ' o
: 10 0 cuuUUuuuuuUUUuuuUHuuw ] ’ &
’ . 0 0 0J13332122)3321))))) ’ '
ll¢|l!l+!1l1vllil¢o 0-03)930232313333)1)))=)~=—=p=e=mup i3
’ ’ N EPERTY 0002 o.uuuuuouuUUUUw . . - -
’ . S D0 ¢« JB¢IIIIII 0III) ’ 0 o
s L 00 o« J 3,23322D0 012))) 'y ’ o
» ' ’ ’ e 0 ¢ J D4) IIID cuuwuu w ' ' N
hadndadedh Sdedabed Jeatndeled Sodedetnt Sttt bl bl St DA DL LIS R I T e s E e L b le BET 1 B B B B e Lo LR SRy ] e Ty
] . . ’ ' ’ e ' ' 3 ) 0))) ) » ’ oy
’ . ’ ’ ’ . .0 ’ ’ o3 22 0212 ) . ’ 1.
s 7 Y ] ‘e Y ' ] J J) 0] . . ¢ | S
T . ' . . . . 33 0 ' . ' P .
+ + l+l|l|vll||¢|||l+|ltl+lc|uw||ouv1|:|v|||tvlcllv 9 J
. : ] . ’ ] " e ’ [ ’ ) b I . . ' | I,
’ . ’ » ’ ’ (] . ' ' ’ wu w. Y . , b
’ 'y » . ' . . . ’ ' s ' ' . ’ . 3
’ ’ ’ oo e ’ N e ’ . ' Js Ja ’ . ' |
* $o——— * + D B e et St i Sa® | et Tt DT Y-Sy S
’ ’ ’ 8 ' ' ’ e ' con ' ’ B I ’ » . g
] . s C e ’ ’ ) Y ' ' ' . b ’ " ’
' . . . » ' ' . ' ’ ’ . ' Js ’ . » 3
' ' ’ 3 ’ ) " ’ ’ ’ . ' h N .. ' 3
Rt e T e e t aunal B e st | Lt LT Sy SRRty S ¥ S
R | ’ ] ’ . . . ' ' ’ . ' ’ w. ) ’ ] 3
P B ' ’ . ® s » s . ' s * » s [} . ' - §
e ' T ’ ’ » ’ s ’ . ’ » o I8 Y ’ .
: . ’ R . » . . . . . : ' Je » ’ ’ [ ]
i e e i e e e B S R R Al D L Dt SN SSNUele SR 7
e ' 2 s - » ' ’ . 0 ) N » ’ e I N . ’ A
’ . N . . 1 . . . ' . ’ ’ p ’ " ¢ J
. ’ . . ' ' . ] ' v ] ' ’ " 1 ’ . .. N
» ’ ’ » . ’ ] » " ’ ’ ’ . ] . 'Y ] 3
-4 -t e D e B et R o Dl DT TENETSrUpE S S S
» . ’ I . ’ Y ' ’ . ’ ’ . . ] ' h |
' ’ ’ . ’ » . ) ’ s » » ’ N . .. ’ 3
' . . ’ ’ . ’ ’ ' . ’ ’ ' ’ ’ [ ’ L}
’ ' ’ ’ s ’ » ’ . ' ] ' [ ’ Y ' » ]
et et e e R e S et Sl St St Sl Tt T TSN QUGS 1 |
N ’ ' . ' ) . ’ ’ 0 . ’ ’ (] ’ N ’
’ ’ ' . ’ ' ’ . » ’ ’ ’ ' (] ’ ’ ’
’ ’ ’ ’ ’ ' ’ ’ . ’ s . » ’ . » .
» . ’ . » ' s ' ’ » . ' ' ’ » . »
it e B B B T Gt S B e el DY TEyUY QU SIS T
I . . ' ' ’ ’ ' ' ’ ' ’ ' ’ '3 ' !
' ' ' . ’ ’ » ' ’ . . ' . ’ ’ . 0
) ] ’ . ] . ) ’ ] ' ' . ’ ] . ’ [ | ”
g M ) ' ' » . ’ ’ ’ ' ' ' » ’ ' .. ' !

atrgentad T Ol otod Lt lobed Siatnind Sudndaied 2utaloded Sl dold Sl bl i By e ey e et e bl Rt LTy Qe 4 1 I 4

$37dWvsS 8LT HLIN O%°1 0L 92°0 #« JONVY » 22°0 « A30 Q1S ¢ 85°) » NVIII4 » [2°0 » VY54 HIlYY '
§$Y3A37 71V s ONISS3IIOUd » NIVUYIL » NIN Q JO L0 %9-50-Z v L3¢ o HISN] » 1-2T21 e NOISSIH



»
Iy
*
&
3
£ 3
is
1
~3

.t
o .

h NE m u
Goc_u ODQOOO
+ 00000

T . 8 20 0%0

00 ooouuuoaouuuo 3 203 » ,..v,

m w m uqu.u v a.m _ o s e
93
Q
33

o',

ST

‘FIGURE 9-20-.

oo
l QODDQQUO

QDQ
QOLOQLOOCROOCQ

[ ] i

! [ ._ - . S

) . 3
s 8

QOO0

QQOQOQOOOOQDQOQDDQQQUCIQQCIQ

w

o
3
0
0
0
0
0
0
Q'

OODU

)
J ¢|na
EERN

. .....
.. -. ..-.,
[ ] [ [ ] (2
' s s
s ' '
) " ' -
» [ )
[ ] [
] L]
(] '
1 ]
[ B ]
[ ]
] L
. ’ [
[ [ ]
] (X
[ B |
» [ ]
] ]
[] ]
] [ ]
[} L
LAt X Rt T 3 h—
LN ’
[ [ ]
[} [ ]
[ ] »
) [ ]
.. [

i
:
m

|
]
]
t
-

CoOQQO000R000

[
DOO000000

&

HIODQOWO W

|
oo QQQOQQDQQQODQOQOOUOQUQOU

i
oo

—

.
[}
]
"'.’ - ey
[}
s
’
[ ]

DQQODQQOODQ QOQ

..-O-...#.-.-*QOQQQOQO

QOoOUODOOOLO0
QOOUO UDQ Q00000

I
!

- - ——

- -

’

ODQQDDQQQDQQOOUQ

QOQOO000V0OVORLOOCOCHE

600@0900

t-.-t---.d--..--r----1-.-.-#.

- e

.

]
o o > e
[ ]

[ ]
]
[} »
L} L]
] [}
[ | ]

[ ] »
———efmmma e m———
L} L] o
] » [ ]

oo porpoee Podav P ove bavaes

- —— Tt e

0
0.
0
0
0-
Q-
0:
0
0
0~
0
0
o
0
=+
0

P i ——

]
(]
L]
[ ] L}

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

- ’ . ’ ' a ' ’

' ] L] [ | ] L} ] | S [ ] L} ]

[ ] [} | L} [} [ ] ] [ ] 1 [ ] ]
0 L S QRS UG Y U G
] ] » ] ] ) ] [ ] [ ] ’ L} ]

] [ ] [ ] L [ [} [ ’ L] L} ) [ ]

[ ] [ [} [ ] ] » L] ] ) ’ ] [} [] []
] [ [ [ ] [ ] L] [ ] [ ] L} ] ] ] ? [ ]
e e B T T s D e ZeTutu S SR JENURP- PP -SUSI SEPU S
» ] ] ] ' » L} [} » L] ] [ ] L] [ ] » [} [ ] ]
B | [} ] L] ] L] ] [ ] [ ] ] ] [ ] ] ] [ B [ ]
’ ’ ’ ' ’ ’ N ’ ’ ’ ' ' ’ ’ ' ' .

SITWYS OLT HLIN £2°2 OL Ly°0 » 39NVH » BED » AIQ OIS » 09" » NVIII4 o yy°[ » NY3d HELuy
13A31 11V _» ONISSII0Ud ¢ NIVYYIL « XVH O 4O 1004 99-60-Z & 147 » WISVl »  [-2101 » NDISSIAN

|

saveesproece e ODDQQQUDQDQQQQOOQUUUDOQQU

LT W T o e X

[ ]
[
- -
]
]
¢
[
-
[ §
]
.
[
+
L}
]
L 28
[ ]
-4
[}
"
L]

sevew dbowe +... - $e QQQ?QQQQQQQOQQ
LE NI I L N R N ‘.'- e« QO0000000L0000000

Sadve PO ad pobogw s e

e e Yoo Eee Ppa

gy

R
J
:
J
3
L
]

- -

e ORPOE SO PN TE PP ET PO TS PO RS PTESS PSS q--.

LA A AL B & B B B B L B B B B 4 B & B N L X XN NZFENFW INF N N N

]
]
]
'
+
]
]
]
’
+

wOweRa -
.
. R
A
e N AP

-

R B



,. ,mo g : ....
o e R i0ons IEEREE &
m 00 0000010 00 GO » C OO O »J . R EESR
00008M09 »". hit .20 ([ SUU - SUVMS UYL SRt SRR SN 3
0003030%033000030 .00 D4 e e
09083303939 038303 "8 N -
_ ’ ’ e 9 ’ . .
0899303099 18950 H ,n||l|n||||+......l+r.......-ltl..v....llvi!....i.!..tv.. z.
mcmamoo 5 +QQmWQ s i ’ ’ ’ ] ’ [} . .
.ocmomwwo.o umﬂoﬁm . IR ’ e N I B .ru;,.mfv
.0 040037080 impmum ERIY v . ¢ R S N
iy s s e fp o bt * a), ,._ . » S p &
: ,m"mmmmmmo‘w"m.m W ’ " ", " " u “ " " " o e
" '0.00300 0 ‘oD 2 m . . [ ’ ,. ’ . ' . .
0:0 008 000 ’ » s ’ ’ ’ ’ ’ . . .. »
. Q.m 0 m m .O 0 s ’ ) ' ’ " » . ’ ’ . .
'+ 00 .O cum ’ ’ e ' . N 'S ’ » . . ’
T .O 0 ’ . . » N . ' ’ ’ . .-
y O+QIIIMEW|I 0 0 . . P e . ’ s . . N ' s
38 . 0 . » » ' . ' ’ . 3 e ’
. m.o. W m . 0 " ’ . ’ ’ ’ ' ' » ’ .. ’
'3 B . 0 : e .9 ’ . . ’ ’ ’ . ’
0.2 ln!m“l.l“llr!l l.lll.".llll:" L ] L ] [ ] + bl el bd ol ot d DA LY Lob Dl X Ty s 4
l+wll mlc ' : m ’- » N . ' . ' . » . .. ’
Vo . 00 ’ . ' ’ ’ » . . [ ™ (] "
' " “ " " . » s ’ . Y N (] . . . u
% . y - ] L » [} ] . (] [] [] ] (] [ ]
. e . m . " ' . s N . ’ . [ [} . (] ]
A . " ’ . ’ . M . . v ' ’ » . .
B . m s ’ ] ' s ' . . ’ ’ ’ . . ’
- S A L .
. . ' p ] ’ ' ' » ] . . ] . s »
M . . . “ ] [] s [ (] ] » [ ] ] [} [ ] [}
- : -+ |"|l||+l||i¢r|r|¢||li+lall¢llltvllliwlualvslnuolllnvltlfvclllvlillv
4= ' » [ ’ ’ a '} ] ’ . s ’ ' ’ ’
. . . ' ’ ’ . (] N . ’ . . ’ ] .. )
- ' " . * ’ (] ’ » ' . .. [ . . £ . @
: “ . . ’ ’ . 0 1 . . ]

ot
S3IdWNYS 961 HLIM 2€°2 01 ZL°0 = JINVY » Z€°0 * A3Q QLS » 96°1 » NVII3IA » S3°1 o NVIA4 HLIIYY

A3T 13V » ONISS3I0¥d #« QNOTI « XVW Q 40 104 99-60-2 » 137 » YISN] » 1-2101 » NOISSIN



*
B
Fox
T

LA S I TR T ..‘w..‘.fﬂ,ﬂ.wéﬁ.n_,.....:f:."_. D
. - PARIR 2N .
. R
' .

LR

g e T A
)

" .
S o
L Lot

v '

i : - S
QOOO0000000000VDOOO0TOAOT00Q

u.ﬁ:. &%ﬁ&ﬁ;ﬂL?,.ﬁ
¥O00 60080 000000DOONK

. ,f.,.:...,_

ot

OO , R

vled - N ! e
C | B Rl . . _ LR
COOHO0COOOVVOVAV0VCOIV 00000000V 0CA00ROIOAOO0 S

. e gig 1
- - A ’ R gw.dy e
Py

.

DENSITY FREQ DISTK -4
LE '
MAX

A-H.n. | ; -
o e ! -
..Hl CO00000CO0000VOOOOLUQOORA0A00I00CO0000COAODOODO00000 : h :
- | '
& T .
~N x -

.

W OCO000000QOCOOORQOO00O0C0OACOO0ONNO0OCOONCO00O0A0000
OX OOQUOOUOLOVLOOLUOOOQUVOVLIVVVUIVOLVIVDIVOOOUVLIOOWOVVBQUWIIY

We QULUOOVUWUWLOVLOOLLOOUIOOLLOIIOIOL~QOMNINM ~—IMNCIMN UM LU N QMM
~

TABLE 9-5
-107

X QOO000000OCLO0U00O00000000OOCOOROORCO00OD0000000O00G0A0D

s INSTRUMEAT # FWD
[
¥

WX QUULULUUWWOWUOULLOULLOWU OOV ULV OO QOO LIV OV OLILGD

e QWUUWIPUUUOLUOUUUWVLOLDOLLLOOUIOL VUV OLOUOQUVUOLLUOUOULLVLILY

TE A -
=) NN DO OGO NN IO P @ P O M WO M= O Qo (N WL 00 U omd O ) o W0 P T P (D e

QOOUOQOUOLUO A et et el r et rd IO O SOOI N N NI M MM M M NPV MG o T o S F F 7 WY . .
o~ -.co...o-oooo.-o-ooo..o..ooooo.-ocoocoooocoo.a.o.oo?l

W2 QUUDUUVULOLLUOUOLOULLOOUUOUWUUOULLOUORUQLUUOULUWUOULOLUULN
Q )

MISSICN « 1012-2
S
L



2=09-64

& INSTRUFNEAT « FwD

NISSICN « 1C12-2

FULL
- MIN RAX LIM

. . L. !
000000000000000010000000000000000000000001000000002

CO0000OOQODOOOOODOOC 0000001101001000010002 HAQOQOOOOe

1

2203320211121211022 —HOOO~MOO-NO—O~NO~D 0000000000001007
; ™M

CO0Q0OO0O0CO00CO0 COO00000COOBO0000 iedeieleleleleleloYa Yo Q0000000

-108-

e i Lol L IS TS TS 15 TETI Y Y CCI-...IIL-II.I.CCCCICCCCOIA VOO~~~ IOY ~OOQON
. . ~

00000000000000000000000000 000000000000000000000 QOO0



2-05~64 <.

* INSTRUMENT & FRD

MISSICN » 10122

- A A
FENCLE . b e
S

SOOGS0~ 402000000010100000&0102&
R £ M .

- . ._‘ Loy .WM, 4

COC00~HO00OOMO000000-10000000OO000000TCIO0000BOTBOOM

Qg.fhxlm.. ﬁ . s ]
. oo N ! ’
00C000TO0V0000OCOOOONCACOOMO~O0O00OOODOQOO~N000000O—OOY
) (ﬁ._a,..,., :,.‘.,. : Y S ,.<.L...,

&mﬁ,. e ) : .

-

[

-4 . ;

L“ OJololl 0LO100000202200000000312010100201100110000“

= N __ _

th s poomn e AP .
_N,00000@000000000000010000000000000000000000000000001
HIE = L PO S R .
b .,... A ur 3.t .F.,r_...
. et TE A .

S w.ﬂm.
wm 000000000000010000000000000002000000010000000000026
- vy . . .
- : BN
ﬂ“;10000001010010Oiﬂ1101000001COZCIIOOOCOUIISGQOICOOOH t
- i : - . -]
= S
: -

WL cccccxccccclccccccccccccccccccccccccccccccgccccccz ]
=

<X
[ ]

x 000000000000000000000000000000000000000000000000000

—

>

o

- CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

- v

WF ‘

=

[+ W4 LWDIRLULUOLVLOLULLUVULVLVOUWLIDU IO OO MU U OIS

-

b

]

b -4

= L4

) 123456789012345678901234567390123456789C123456789OT

Vg CCCOCCGGC11111111112222222222333333333344444444445C

z<1 M A N N N YT Y R N
Wwi> 111\&11111111111111111111111111111111111111111111113

o .

=
L




! ..‘..»\ PR _n m. . -

“ i ' J_.p. Ly ,.._ A . " ..,.”“ Ly

b i’ r03°113°.‘101202130}%.§,

CRTN H . Ce A T

E ,..v " s I V- o - R '

‘ol W ONQ MO =OO~NOO~QQO-O-OQOONT

W, 1ot A v .o ,w.m, X : " RN . " Y

Tpnw OOQﬂOOOOOOOOOOOOOOO00000000000900000000000000000000 o

=] ‘ o : . kL L

W it N LR ) R
A o R woe .o "Ry . ST S

i 00000100000000000001000000010200020200110202011013n PR ?_u

: ‘ BERTEERAT) o A . . g, . ) . ' L
- v Kk .

.l.onv,.‘o.loo.la.uoooo001010080101020200000010000000000000“

000.0000.0“000000..000000000000000000000000000000000000
. R e . Cd ;
B ,,...p. * ' m«__. ' ‘A.:r:

SR agnc e
. KIN MAX LIN.

. TP -

R A A AR L b
s WH.GO 1000101100000001011201000101110210010011000312“
O R |
ir) ) L
,W“ QOO OUNODOOOO~IOMO~C~IIONOHOIOMO~O~NOOAOT~DOQI~OOINN
iy e - ~
zE £ SR

~-110-

W VUUDVUHORDDOLUVVUVWLOWIOLVLLOLVUL VULLVOULOLULKN VOV

LN
[ ] -
" . . : .- :
X ©O0O00000O0000000C0O0000R00000000T00000R000000000R0.
>l o
o .
AR WU L) QNI LW TN O U WG LU WA WA VU U QUGN VAL
aa
=t
-
e VOLUOUOWLLVOUUWUOQOUWUWUOLUOUWOOUUWUOLULWUWLUOVULOLUWUOUOLLWDWLOLOL OO
—
x . e
h ]
= . ) | -t
. ew < .
D ~SONANTVWOO~ANM TN GO ~NM WO~ R0 ~NMF N D QOO NN NSO OOk
& Vid Oidintininiinninw O OO O 0D OO PP PP et P QWU Q DR LRQW RGP ROV C ROV rOw .
) 4 4 0 & 8 0 8 0 8 0 0 000 P 0 80t A PR e RN eSS REN NS
v Q :
v b
-
x




~2209-64" DI

* INSTRUVENT ¢ FWO -

NISSICN « 1€12-2

- - FULL
MIN MAX LIM

i

.¢q frin

Y

PN
LE
P

. .u.,.. u

~.i. w N ,
1 ..\.&-.J:.:,.m. .-.%Ffﬂ N ...,. - }w..n . . ,.‘ o .m

103160#14&6 N O~ i OOM=1
o ”.. ‘.I,.,._r‘....‘.. . “ v : . -

$

ﬂﬂﬂiﬂlozozooooooooOODOOOOOﬂ
oo Ay il L

,.. , .. ., ,,b.. _.. ... . . |
‘0101000000010000040202@002000101000000OOOOOGOOOOOOH
S . BRI I _

. ’ Ll
O000aooooooo0000000000000000000000000000000080080

Va _ . . r h J
00011100010100000102002000010001000000000000000000“

CO0000000C000O0000V0OR0OOOVOLO0OD0ONDO0000OOD00000

O~ ONONO M ONOF ONHM—~NOQ mitONO OO O MO NOOQ DO 000 00000000”

0OU~MOQUOO0V~OVDUOHINMO~NOO0OVCOD~OOLULRVVOOOU QO0LOQOQY

-111-

'

CO0O0000000O000000O000000OI00000COROCOOO0OO00 0GO0000

WD OO VUWUV LU IO U OO LW OO WD WU UL D

LUV ULLLYOOQOUUOLLOLWULUVVLLLVLLLLOLLUUY LUWULOLUVUVUOLUULOWUOVOIUY

.

-
SONT T ANO - @O T O NMIST WO U O N OV U0 P 00 O Lot (N M WD WP~ QPOQ= NN NDO DN

CCCCQCCCCIIllIl.&lll2222222222333333333344444444445:
AT L N R R R B R I A I A A BN A A A R N T A "y A A
22.422222222222222_42.1_2222222222222222222222222222223
i o

i



\en e - U . O Q
AT N A
' . 200 QOO
m . .w.n. G
A w ot w
L —M Pl g .. ot '
mv,.wn oo 00003000000000000& N 2
L g . . T 2 - 5
(o BTN 3 o .. ..ﬁe _ﬂ £ __:, : . ‘r._ ._.ax.o.a‘ o
w > ’ : a O oLy
ad W 000000000000000000 T W aoaa
w Jg . 1 W e
! : ;. . -t QN Ot~
> b (= ] w -4
- JZ 00000000000000000080 o 4 (&
o ’ T T 3 Q
w x S P e of
- 4 ’ ' _a“_ . DR < e 9 -9
s T B : - =
o . . : L —y
E 0000000000000 LOOOORQDO VI 0 UV
=S o D Vi OO acaao
- . o | ’ w woee
, . _ . U xa Coo
. ¥ A4 000000000000 00000QO00 WV ! QO «<+ ~aom
o v Ja . _ ") € wa
; § DX _ a Ux
[+ TN ' N . w
AW Z 0000000000000V OOO0D “ :
i
~N x : :
L 20 UVLL
. _ % ww a.o.aa.
. [ o1V, )
B WE QOQOQOO000Q00Q00000000 > ZV OrO
Q = - [ Q Dw —
= <3 o . [ 'S
X OOQUOQOUOOOVVOVOVRDOR .
s We i " . w o
-
& W QOQUOQUUOLUOVLOULOLLLVO [S RN, 15 SIS ]E )
[TV e n £ Ww aoc.oo
xR LN w v
= LS U
at , | oo
- >
v L Q00000000 OQLOOO0OVOOO0D O m w
h Tl
L I B | vy
ot &<
¥ AX WUYLOUOUWULVOOOVLOUOUOUUOWWIWD O -
a . -t DN O
- a-e M
a aw -t
N G UWOUULLLLUOOULDOODUOLUOVDIY O L
[ ] [ ] wy
o~ xX ™~
<t J
9 o~ * *CD
o . -y (17 Qwre
F . - o [ ¢
s =W «g -4 < v L+ *
=D ~ANOTUWNOFROCO~NMIONIOSSOO Loa S |
& N VONIDNEWNNIONIO G U U O WO QUML) o &£ g QW vy Q
J £ L R 2 B R N LN I I SRR YT Ve WOV =W > W =l
WIS OOV NIV O N O NN OO SN NINN GG ) - WS R W W X
v - VI UW QS J QYW «ag
v v (7 R WP . WYTE Ud 20
- - -y O Ll I |
& A O Al ded o LD

QL < [+l %)



e
: Lo
- g m_fu .
- i . P
408 3 0imy ety
. 0 D WU 033)+1)23):
. 0 J3)) UOWW.Uuuw ;
+ 0 333)-33012)4+))
e ’ .Mwu. UUMMaMM w!
» e ' O ' e
o . " ’ uw ww 1332
0 ' ’ .uuw QOUU.UUUW.
- tom——t])} 0JJ)+11))+
0 ' . 03D 003+ 1) Co
8 ’ . 11)) 00)s) ) ﬂ M.
L ’ ) 0J)) 00).) )
«w- N ’ 22)) 00)e¢e) I g
R RO B S | . e ’ . N 0 ) . s ¢ . BT
A > 5 ) . ’ ') 0 o) w. ’ I
' T ' e v G Y ’ » .w 0 ) * . ’ N |
’ ’ L R " 2. Ty ’ ’ ’ D Jeld Do .. s 3
iR SO WY TSR TR T S ' 0t ' ’ 3 D J¢) ’ . ' ) ]
... 'y . e ' ' s ’ ' P 0 Je«) 0 . . N
P LEF ANEY TN B SR T 1 : . .} ’ N 1), 0 w.w N * s
, S N ] ’ ’ Y ’ N ' . 1) 3 . . '
’ .Q,wclll.vlllltli-ll#n,-l...-l.-.lllla.ll.l.!vll.ll:-..l.r.llvllll:vIlll.-.llllv...—lll e et - ot
] R I P ] ’ s s » ] . ’ L] s
T S ' Yy ' ’ » Y ' s ’ ') a . . .
P T LA . .t& _.~.\ s N . ’ . » . s . ) . ’ .
pt. o Mg e . ] ] . . N ] . ] ’ 'Y . .
R TR . ’ .. - - ) ' . ' ’ ’ ' . . ’ '
’ . .0 ’ . e ' ' ’ M . . . ' ' ’ ’ ’ .
s e ’ » ’ s ’ . . ® . » " (] ’ ’ » s
AN | . ’ ' . . ’ ' ’ ’ ’ . . s ’ ’ .
e Sttt R e e Bt e Rmmad A D e ety DL LY TR PR SIS | |
R . s ’ N . » . (] . ’ ] . ] . ] ’
s e * . ’ ’ ] . ¢ . ) ' (] * ' . . ]
. W8 ’ ] . (] (] ] ) . » ’ s [] ] [ | N ]
" ' s . . ’ ’ ' . ' ' . ' . ' ’ ] . ‘
A | R | ’ ' ’ . ’ . . ] ] ’ ’ » . (]
e . ) ’ ’ ’ ’ ’ ' Y ] ' ’ ’ ’ " »
;e s '] ] ’ (] ’ [ . ] ’ ’ ' ] ’ s ] !
‘0 s ' ' ' . ’ ’ ' ' ' ' ’ ' ¢ ’ N !
e D et e e D e e et Sy TS TP SRR Uy ¥ e
i e ’ ’ ' ’ ' ) ' s ’ . ' ’ ’ ’ . » !
Ve B » » ’ ’ ’ ' ’ ] ’ . ’ . ’ ’ " ’ '
9 ' . ’ . ] ' ' ’ . ' ' . ] » Y
. ’ » ’ ] ] ’ ' ] ] » ’ ) ' ] ' ] !
e e e i e e e e e e e bl S UEST TR T] '

‘mmdm:<w ¥S HIIN Z1°T OL 0€°0 « 3ONVY ¢ [2°0 » AJO QLIS » %5$°D & NVIZ34 # $5°0 o NV3I4 Yrlye
<~Gw:¢mkzu » ONISS3II0Yd # NJVHY3L ¢ NIA O JO L101d %9-60-Z » Q44 o HISVI » 2~ZTIL o NIISSIN



AN
n oy “”.ﬂ .
. 0 02000 _
Y pio bty e T
m, 3.0 18 oowa .md 02303 Ty g
Q0 0-D.000" ’ 0 3J 09 ' » . ..
m m 00,000 ; +0 0 ) 00 . ’ ’ IR
) m ;010,003 DD)- '0 09 09 R TET I S R
DN0000 0.00 .mc 10 m 0 m , ’ * s ’
acmﬂa, D00 0 .w J ' ’ ) N
00000 0+000~00 +0-~-0-1-02 e L T T LT Tt
e m. ' mo .m ] ¢ 3 ] ] » s
. O s 00 «f). ” (] e J ] » ) °
@0 0 » 0040 ’ » 3 e . )y . ’
0 0 G '+ 00 «0 . s J . . ' .
.00 O, o 00 +0 ' s 3 » . .. .
-0:0 Oy e 00 +O ’ s ) s ' ’ ® .
; 0 0o e 00 4«0 . e ) ] . [ ’
STy ' 0 0 s DO W0 » e 3 ) ' .. Y
o e e o o S et 141W+_ +|mll+0|il et e Sl T SR PGy '
KR . 8 .Of_,o., - » 3 -m ’ . ' ’ ’ . 'y » B
a3 | v gaen #0 s o@ e U ] R 11 s L] ] ] ’ ] ] . h
. % !ﬂ%; AR Y TN 1 ¢+ 0 Q0 - ) . ', ’ ’ ] .. ] M
SR ST S n,_lmS 4 SO S 4. S SN SR SRS SN RO S SO S s
wm. ] w o0 ’ ) . ’ ' ] . ] 3
0 '+ s 0. 0. o R . ’ ’ . .. e d
0 O s 0 20 ] ' ] ’ . ] ] . [
’ Os e D » . s ’ . ’ ] ’ » . N
e m. » O ] ’ » ] ' (] . u M %
8 0 s O s ' . [ ] . » ., »
K ) ’ . . D » 0 ’ . ’ . . ' ’ v ] v
o ] ' ’ O ’ m . ’ ’ ’ ' ’ ’ ’ ’ ' 3
s o s e o et e e e v e s () e om o e rrtmen e e e = e - - = ———— r
.. ’ ’ . ’ Os v 0 o » ’ ’ ’ ’ ' . ’ ’
e 3 ] . ’ Oe » 0 ] ' » s ’ ’ . “ ’ 3
) » ' ’ . ’ (s Y « 0O ] . (] ' . ’ » s . “
s, 8 ’-. » ’ ] » + 0 » ’ ’ ’ (] ’ ] . ’
e ’ ’ ’ ’ s+ 0 ' e . ' . ' ] '} ’
oo ’ ’ ’ ] v 0 ] ] 5 e ’ ' ] '3 ’
. » ' . s D s : » ’ N » » » .
I . . v 0 ' . » ' ' . ) o ’
R et ¢ e e Il e e S O Sl Db Dett Y SHCPE- Sy
" ’ . ] '+ D » ’ » » ’ ] (] ’ " s
’ - » s ’ e O ’ ’ . ’ . ] . " (]
. ’ N ' . » . ’ » ' ' ' » 5 . s
. . . ’ ’ ’ » ] » ' ’ ] ’ ’ »
e St S e e e e e et e R i Rl Dl T USR-Sy .

 SIVANYS »S HLIM OE"Z DL €L°0 » 3ONVE o 0%°0 » AIQ QLS » 8G°T » NVIIIA » £3°T1 » N¥Id 417y
JOIWYIINT » ONISSIIO¥d » NIVYYIL » XVW O 30 1074 Y9-60-Z » G4 » ¥ISND s  2-Z10T & NDISSIN

| _l
: . . ‘




T -
3

0 at 0 <0 0
.maa‘ ' Omm 1) vm Wmo o)
00 0390200 +009 0 1] ey o
L R I I S N S S
: - 3 mmm MWWWMWWQ ,emmo;m 2Ogsge O Y] ’ . ’ ’ ’ ' mm
; § 'y ’ Jy . ’ ’ ’ ’ 0 ) ’ PR =
,.y_w;.no 003 omnmwcum .Dow 0 m:.m. 0 ’ ’ . ' ' ’ ’ C 0,
s 8 Q 000 0 0)eD. +0 O 0~y ' ' ' ’ ’ . . 'R ) fel
i e @ J0 0 0)e 0 0 0 20 ’ . s . ’ . '} g . i
2 e W mmm .m._mc. W .W m W e? ' S ’ . ’ » ’ . w R
Sy : . ’ * » s ’ » ’ ’ (] ’ .. '
."L o 0 02201) 0 aw. g .0 ] o) ’ ’ ’ ) ’ ] ’ ) u..h
+=-0-03000 0=-=-00+4=0=~—40~=-(O=v=spJumrp——m—pmmcntmncnpma e} mmacpmccc prmn e pem——d e ot
e 0. mm o 0 20 ' e e ’ ’ ’ ’ . . 0’ ' ity
« 0 v Oia O ’ ] e ’ ' . ’ . ] " . .
e 0 00 » 0+ 0 ' ' » ' . . . ] . . ’
;o0 0 0 ¢+ D.0 0 ’ ’ . ¢ ' ’ '] ' ’ . s
e O 00 s D2 O ’ ’ . ' N ' » » ' ’ .
_ 0: MOW o:: 0 o 0 8 '] (. ’ ' ’ ’ ) . 3 . ’
T w0 » 2 O . s . ' » ' . » s " »» '
0o ’ O » ’ ’ ’ ’ . ' ’ N N " '
o0 Ldmtminand ¢ et B e e e e et B B G el L T oer S
00 ’ o 0O ’ » . ' ' ’ ’ ' ’ ’ '
00 ’ e D0 ' N ' ' . ' ’ . ’ . ’
a0 I s 0 ] ] . ' ] ’ . N s » ’
00 T r 0 * » » N . » ’ ’ . ' »
-00 e S e e e et e R o ba] Tl T uur Sy
09’ » s . » ’ ' ’ ’ . . ’ » . ’
00 . N . ] ' ’ ’ . : . . . ? ’
09 . ] » » » . ] » ’ . ’ . .. .
00 " » ’ » s ’ ’ . ' . ' . s »
00 e it e e e e s Sttt d TR L e e L Dt TP Y-SR |
00 [ » ) . ] . ’ . ’ ’ ’ . . N s
Q ) (] . ] . . N . ’ ’ (] ’ . s
4] . . . 0 ’ . » ' . ] . ’ " . “
m '] [} ' $ ' N ] s (] » ] ] . ] ;
m . ' ’ ' ' ’ ' ’ ’ ’ ’ . N . !
] ] s . (] [ (] . . [ (] ® ] ’ *
0 . N ’ ' . ' ’ ’ ’ ¢ ' . ’ ' "
. (] ’ ’ ) ’ 3 ’ ‘. ] ' . ' . .
i e e i e D e el et SRR TR TR P UL SRR U S-S | i
’ . » ’ . s ’ . » ] ’ ’ » . [ . ’ ' _“
» ' ’ ’ ] ’ s ’ ’ ’ ' ’ ' . ' ’. . !
' ’ ' ) ' . ' . » » ' ' ’ s » » - .
A ’ ’ ’ ’ ’ » ’ N . ' ’ . » ’ ' s ' !

}!I.-.Illl.-.llll.-.l.ll.l*llll.vl.l...l¢llll¢llll+llll+llll—. it Bttt B LY R R R LY X T T Gy (1] §

SIVAHVS TL HIIM %€°2 01 »1°T » 3ONVY # 12°0 » AJQ QLS » 90°2 » NVIJIAd » 75°1 » NvIA HITH®
JOIWYILINT » ONISS3J0Ud » GNOID » XVH Q@ 40 ADId  %92-60~2 » QMJ » UISN] » Z-Z2101 » NIISSIA




2

.Ld | ‘ﬁro ” .nﬁ.%ﬁw

A no.— -4 1 b MQU... _...°., :
el e BN o ) :+ D @ uuuuuuuuwuuuUuuu uw "N R
’ ] “hral + 0 wuuuuuuu 9933113 J) e e
vogor Ty ’ : +m. e 0 uuuuuuuuuquUUu J) (SN A :
e 0. G ‘. ] . ’ . e D 0 J273221221332333123) 1) IR O
had G (I . . [ . : 8 ’ r . IR
%f LIPS SO ’ .6 . e Y | s DO o uuquuuuwuuwuwwu ww, . .
: T e ’ . " ' ' S TR | v 0 23222231233323})) 1)) e .
£ v . . I - ’ 0 -0 v 0 0 23232231332232)) ) ' ’
- ll"']"-"‘*'l-l*"""l"*l'll‘-l"*|||I+'1"""'+"l'*lulo’luUUUUUUUQUU""""""’ “
e ' . ’ ' ' ’ . . ' . w m. wwwwmwwwwww ’ ’ : .
BV | ’ ’ ] - | . [} ] N (1 ’ ] 1 [
L ' . ] . ’ ’ . s . e 3 Js 13J313223)]3) N ' . |
A v e ’ ¢ ’ . » ’ o 3 00 13323222223) ’ . -
ek Al bt Aataladhed Dodot bt o - - + + .v.ll..ll&..lll.l.o.l.lll#ll.ll..vl.wIU?lUUU.-DOUUUUU'I-. - o t J
s S T . ’ ’ Y . ’ 0 1331213302233 . ' ' B
. (] ’ . ’ ’ s - e s a3 D uuuuuuwuuuu (] » »
‘ " ' ' ' ’ PR » e ) e 12X uuwu . ’ ’
. 2 . s * ] » . ' N Je 12723333 » . ’
llliv|l|n+|lr|+ltllollllvllalollnl+ltll¢|l||¢||||+l||m+luuuuoouwvuallvllltvllilo ¥
» ’ . % (] ] ’ ’ N ’ e 133)3)3)4) ' .. '
T I 3 N ' ] . ’ “a N ’ Js 13II1730)4) ' . '
: ' ’ » s » ' . ' ] T wuuUUQUu.u N . .
. . . e ’ ' » . ’ . 0+ 1312333)4) . " .
D et Tt R e e et S SRS SR PO, 3, 5 1, 1 T 1 5 1 35 RS- SUpNS SHN-
. ’ . . ’ ' . ' ’ . ' ' Js 23320233 4) ' . »
P . Y ’ . ) . . s : ' D¢ 13333332 4) » . ’
S ’ Y ’ . ' ’ » ' » . v 333302024 ) ’ ’. )
e . . . . ' . ’ ] . ' » o 33332323.) ’ ] )
L D i e Dbl g Rt il b e e e B I R e E LT T N R 1 e B E I Y T Sy 4 9
.. ’ ' . ' ' ’ * " N : ' ' UUuuuuuu.w ’ » ’
’ ’ ’ ' . . N . M ' ' ’ v 3)32220) ’ . ’
. s ’ ’ ’ ' ' 0 . . . . 0 3333333242 ’ » ' !
fy » ' ’ . ' ’ ’ ' . . ’ y 2233233 » . ’ 3
e e a1 B 3 L R S I
) I S | . . » ’ ’ ’ ’ ’ v 3333222 ' [ ’ h}
oy ' » 8 N » » ] ’ ’ . s . ¢332 . . ’ N
T8 e . . . ’ * . (] . . ’ N ¢0J1)» ’ (3 (]
0 e ’ ] ’ ’ . . ’ ’ » ’ . ' 000 ’ ’ ' 3
et R e e S e bt B L g et L L E ST EY 3 e fo § T DT SRRy Spei- S S
vy . . . . » ' » N ' ' ’ ' [Js 0 a b 1 ’ . s
e v ' ] ’ ' . . ’ ' . ' ' +032)» Y " ’
. ’ v ’ . . * ’ ’ ' ' » 1 1 02])» ) “.
M . . " ' ’ ’ ’ . ) ’ » . + 332 . ’ *
G i o e i ey b e A e - + s emarmf mm—afenecntmen= b)) )t mmcnpeanan) [
: ’ ’ . ' ' N ' ' ’ » ' . ’ . ’ . .
' ’ ’ ’ ' f ' ’ ' ' ’ s . ’ . ' . .
" . » » ’ . . ’ ’ ’ . . N ’ ' ’ . " .
. . * ’ ’ . ] »
[ SATPUN-SUPRN- PRSI UVEVES SENSSIS MY SUPUEIY SRS SO SHPRRU JUCIPRS-JUUY S-SR SRR JUPUUN SN S S

S3TdHYS 9 HLIM 0Z°T DL 0€°0 # 3JINVY = 91°0 & AIQ OIS » 9$°3 » NVIIIA & 35°2 » NV3IA HITHEL
104 = 9NISS3II0Ud « NIVYYIL » NIA4 Q 40 1074 %9-50-2 & Q¥4 = YLSVI » I-2la1

el

s25 3

FIGURE 9

e R

. =



> ..ks_.. 5 AT e Y ...l ‘W\dﬂ SR P ; ) , .

1 ﬂo [ .u OO , ?.0 0 e IR
f*-dl!l‘*l.li.’ -l'll.:’||lf¥&ﬂt?‘rll'0llll¢|‘|3¢l.l._-.wl’.l......f' .ll.all.' ..l'.l.l..-l‘."
OO e 00%.0030 Q¢coouu 000 J)), B ) ..aiw ol ey
: _\ % g ::o.aoowm M 00002 000 JX3de . + a TP B o
T . 000000 mu OUOUU 020 3)]. ’ S IR T ’ (]
oac =. 007 ocooo 300033 000 2122, ’ s ' ’
cll+loll+l et cos:.lcoo4000000llco 00003-000-J))¢ ===t —wewpucrapomccprman)
o oo m {1 .00 0 .D.aWW; () O O ' » ] . (]
P . g . Dy a0 0 20 0 O Qs De + 0 ’ ¢ '
’ o ) 10 O 40 .ow. 0. Os D ’ ' . . ’
y 0 - 20 0 «0..0 1 1 Qe Do ’ ’ ’ ’ ’
et At e 0 Bt B e 1 E L Ll Y Y et Sty TRy G PP S
v+ 0 0 m ’ Qs . ' ’ ’ . .
e 0 0 . Ds ’ . (] ) . ’
» D0 7O . O » . » Iy » .
s 0«0 0 ' Os N ’ ’ .. ». .
it S § L § o i o Lot T IUOUIEY (RIS DU Q- PU 4
' ] .m W . : ’ ’ (] ] .. s
' ' ' R ’ ) (] . ) ]
' ' 0 0 s ® . ’ ] ’ . .
M s 10 . ] » 'l ’ . ' ' |
e it 11 L e O o il Ty SRty —-{
) ' o0 . » » . . . ’ ) '
* ’, (1] . ’ . 2 . . s ’ '
' s ] ' ' . ’ ’ . . a '
' ] 00 ’ ' ’ . . ] ’ ) .
———— o e emar o e et e it m e Jmam e e e rm e m—— - — ——— —
N . N . » ' ’ '0 ' ' . ' ’ ’ . . ’
e ’ M . M ’ ’ s0 . . . ’ . ’ ’ ’ ’
e . e . . ' . ’ . . . . . ' . ’
s [} L] [ ] [ ] [ [ ] » ’ ] ] [ ] ]
Al » ’ . ’ . s ’ ] ’ . ] ’ ] ' ’ .
M M . ' ' [ ' . ’ . ] . ] ') ’. s
» ’ ’ ’ ’ ’ ’ ] . (] ’ . ’ . : ’
PR ’ ’ ’ . . ' . > : ’ ’ ’ ’ ) ) ’
B L T T T e e e el o Ty SHppY
» » » N [ [ ] ) ] [ ] [ ] ’ » [ L) L] »
‘ . . » » ’ [ [ ] ] [ ] ] ) ] [ ] L} | ] [ ) [ ]
M . ’ ' » ] » » [ ] [ [ ] L} » [ [ ] [ ] »
: ’ ’ ’ ’ ’ . ’ . ' ’ ] ]
rnllulntllnnlallnltlnnllll.||||+|n|t+|s||¢|l||¢|l||¢||n|¢|||uvllcaolvusvalalollll¢
3 ’ » 8 [ '] ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] N [ ]
. M ' M . . 0 . ' ' ' » ’ ] . (] [
. . . . ’ ' ’ ] ' ' . ’ » ] . e ]
. ' ' ’ ' s ’ ' ’ ) ’ )
lﬂ‘ lnl nlllloalllvitil¢l|l|+|l|l¢|ll|o|ll|¢l|l|vllllvlsltvtlllvllllv
' ’ ¢ ’ . ) . ' . . ] ] [ . ’
. M s M ] ] ) ] 3 . ’ ] ] ) '
M ' s f ] [ ] ] [ ] [ ] | ] [ ] [ ] [ [ ] | B . [ ]
. . » ' . ' ' ' . N ’ ’ ' ] '

SIVSHYS 95 HLIM Z€E°Z OL £L°0 » JONVY » 55°0 o A3IG ULS » 9¢°U » NVIJIA » by°] o VY34

et

14
41144

19n3 » ONISS3IO0UYd » NIVUWIL » XVA Q 40 1074 %9-60-2 s Q43 » YISNT o  Z-2101 & NDISSIN

!



IO % u’. 4 § - i : A *q . TS Il | TR .y -
Y , - TR K S I B T R TENNEY BRI
anoant: g . .w Q¥ I R T L S S O S A S I S
.0000 202 Gccomm; w_ i 0 e D . w e e e s Tl
‘00nN0 maoa ommma 00’00 0 KET RSN PR T N N P T
~0000-0033J00000=0~=0~+~~0-0-~0 et SR | SRR S, P QUSRI (IREPUN R SIS -G
1ooco.ocounuooocm.w“mg "0 m g ) e 3 e ’ . ’. s
. 0000 3030300000 L0 - 0 (s BN O» s ) " o s . 8.
0000 2022)00D00 0 O s+ 0O O D:,f » 0» s ) 2 S S
DQODIuQQOUUOQMOIO!lO|¢IIQJQIIOI+ Lot R Dt et Lo L ST T LD L T Ly W S+
‘0000 2030230003 0 0 » 00 O o ' Os. » ) ) (] s s
. DO0D 0Q0DJV0OD0 QO O ¢« O 0 0O »: ' Os . w ’ ’ ' . s
_Qamo Ooupmwoooo.o 0O+ OO0 O o ' D . ’ ’ R
-0 20 D000 0 .0 » ’ 'Rt ' . ’ ' . u 'l e
.WJODOW.Q ' e ’ ’ ’ ’ . ’ '
.Q ommo m, ’ L8 ' . ’ ’ ’ ' T
20 ! . el ’ ' . . ' . s
10 muco 0 m_ ’ ' 'y Y Y ' ' » » 1
+0-0000«0~0~~==tpov—mprmm s pms cnJomm s pmm e e m p m e p e = ——
= 200000 m Q- ’ - ' » ’ ' ' ] ..
¢e0 0000 W s (] ’ ’ » . * s . 'Y
+0 0000 O ' ’ 'S . ' ’ ’ ' ’ »
“oQ 0000 0O W . . . ’ » » N ' . .
+0-0000-0~0~==~t-——mpmmcnprmmnJommnpmm e f e pmdhn e p mn e —— - ——
s -0 000 ’ ’ s N ’ » ' ’ Y ' L
+ D000 ] » ' ’ ’ s ’ . ' ’ 'Y

o . s 0 .000 1 ’ ’ ’ ' . ’ Y ’ ’ 5.

SN TN SR 3.5 -+, . S0 SN N VRN JURON SO SR SN U S SR SN S |
.9 . ’ lm .mlw m » » s ' . . " ’ . ] s .
.. ’ s D .w m m ' ’ . » ' ’ ’ » ’ . ' ’
e . e Qo . . Y ® ) . 'y . . ) ’ ]

. » v 0,000 '] » » » » » . . ’ . » ’
llll#llll#llll#ll“l+“l°l°llll’ +- L 2 QIIII#IIII#IIII?I!IIQIlllvlll!vllli#llll?
I . - ' N ' ’ ’ » ' ’ . ’ ' ’ » ’

" ’ s D .0 W W . ’ ’ . '3 ' ’ . ’ . ] .

’ ' s D 0O ’ s ' ’ ’ ’ . ’ ’ [ ’. ’

’ » e O s O » » ' » 3 N . . » . s » .
it At e et B g ) e e e R e e i Y Sy QUSSR
’ M s D s 0 ' ’ ’ ) ' N ’ N . 0 . .

’ " o O s 0 ) . . . . » » s ’ » . »

s ’ e O s O ) . . ’ ’ " ’ ' ' [ [ .

' » v D s 0O ’ ] ’ ’ . » . ’ » . . .
it e At e ! et B B e D Bt S e L] ST Triy QUDRY QUG- SU-4
’ ' » D« 0O ' » ' » ' . ’ : ) . ’ N

' ’ s Do 0O ] ' ’ ’ ' » . ’ ' . » .

™ ) s D« Qo ' . . . ' ’ ' ’ ' » . »

¢ . » O 0 ’ . ' ' . . . . [ ’ s . ¥

llll#llllvlllltIIII#IIII#I!II#llllvllll¢lllltIitl#llll#llll¢illlvllllvllllvllllvllilv

sSe s peosaesPaeng

ot

SITIHYS 1% HIIM Z€°2 OL L9°0 » JONVY ® BE'0 = AJQ QLS ¢ 26°T » NVIJI4 e E€3°1 » NVIA HLIYY
1INd o ONISS3II0Y¥d » OTNOTI = XVW @ 40 L3V %9-50-Z = Q44 » HISN] » 7-2131 » N)ISSIA



: WJuwu

0 733)))

) uuuwuu

0 333)))

0 + -330321)

" Y e 033))

. . ¥ . "032))

.. ’ 9 ’ 2231}

¢ ’ » ' 33J32)

bk A + tmmnmpmcafm——— - e b -0313})

KRR ) s » I TP | . . o.wHu

N SRR . ] e s e ] ’ 0¢31)

s e ’ ' R ’ ey ’ e 0+3))

» . ’ » ’ " a e ' Ju1l))

+ L * -0#)3)

. ) ST ' e e » J¢d))

» ' v e . ’ ’ . 342

e ’ . N . .. ’ ’ J¢2))

'} . ] ’ . N T ' J:s23)

') . ’ F ’ > s ’ . 0J1)

. . ' : . [ . ' . +3))

g ’ ' s . . ’ . » .wuu

» ] . . ’ ] ' ] . )]

ot ot e i e e - * + * pm—— +wuu

» . ] ¢ » . . ’ ’ vJ))

. . » . . ’ ’ . . 0 3))

ey ’ ’ . ’ ' . ’ M 1]))

s » . . ’ N I ’ N +J))

B B e ey S Tt Sy oupE, 1§, P

» i . " . . e ' a vJ1))

» . . Y . ’ . ’ . 13))
» ) ’ » ’ ’ . s ’ ’
. . ' [ [ » ’ ’ ’ ’
g L IR LI SR | ’ . ’ ’ ’
R | ¢ ] ’ ' ’ ’ ] . ] » .
Slaty e . ] . P . ‘ . " . ’
» . ’ ’ . » ’ ’ ’ . . '

e et Rl el G B e T Ty S S
B R 3 L] s . ] ’ . ] ] ) . .
N ] (N ] [ . N ] » ) . (]
e I [ ] » ) N ’ s . '

(B [ [ ] (] ’ s » s ] . » ’
T e S aat et B s T ey SUR
- . . ] s . . ' ’ ) (] )

o " ] 'y . ’ » » . s .

’ . . e ’ » N * . . .

’ ) . N ’ N ' . . . ’
-+ + pm———p * o Rt

s ONISS3II0Yd * NIVY¥3IL » NIW Q 4O 1074 %9-~60-2 »

' .

} o A It |

o R A o o Al o o) b A A i Pl A bl

%

bt d ]

’..ll.ol.l".'

Nl ol A\ el

]
[}
[ ]
» ]
[ ] [}
[ B L
[ ] »
[ ] ]
, ) )
¢ - ]
| (]
[ ] [ ]
[ ] ’
] | |

1 o N el N M o ol N aad el Nl Ve S e el

L W R 1-- LN ) 1-0 L 1-- ces v- UUUUUUUUUUUUHUUUUO\JUUUUUHUUUQ
1 S ol Nl A bl el St Ve e Nl NPt V) b Y N

LLOOLLWOIQLOUVLLOLLLO LOLLHJIIIIOWWIWJILD §
WO L0 O LI ) GHIO) ) W D i) LA WD W O WL W ORI ) I G

s "
s »
[ ] ]
[ ] L]
[} [
8. 1
[} [
[ ] L}
[ ] [ ]
L} [ ] ’
» [ ] |
L] ] . ]
0 ] [}

1
i
St eee PRSP P eI PEE RS 1-.---'-..- Q....U\.pu

b o oo ol Aot bod ol e Sl M o e A M) e el o o o o N Mo s N A A N M b A el e o N el A
LA R R B L E RN EINXEERELELE LR ZIENERYYEN N NI YN NI LEE LY SR ST N

Al o o Vo M S e el Nl ol el o N N o o ol o M A i o o A A Al i o il A i ot (el

!
Qé (=] == lele i o le)

ot

“$27dWYS OTT HLIM 0Z°T 01 OE°0 » IONVY » B1°0 » AJQ OIS » SG°0 o NVIII4 » 33°0 » \V3Id HIT¥e
044 » YISNI & 2-Z10T » NIISSIN

€ ey s vt B, S g ¢ - A =1

- e e w ow tam oW =




Tl o E A
B 'm &:a..: R o i 1 4
% 3 A & £ 34 8 wﬂ, ! o.o , o i ,
’m ll.’-l:lll.'f"'#l-l..llﬁ*ll e e v 'l.—-ll'.ll.....lll-.l’lnll' ‘!.l.l....l’l-'.l-l*.l.l-.l' :
¢100 000020: 000,0000002:01009002 000 0300 & ‘ns s s s ;8
‘e ..mo 000’ coo.cm 0 _mu 090233 020 232D .-A.J«.; A B ey
. +0 500 0000%000.000300J°9303303) 020 J)39 (O Y LI PO
xE Q0+ 0D J0230 000.:000 QW;OU 30023 000 21)) ’ iy [ JT T o
s {00 + 0 0 0. 0 0,000-00%+0 0«03 00 2 0» ' ’ " 'y C o e
. » 00 o+ 00 O;W. o,o.aow» m Qm 0sD 00 2 0o . . . s . o1
B s00 o cw m; »- 0 0,000 °00 *0 3:0 00 ) 0 ’ ' ’ ' e g
b 00 4+ 0 0s 0 B.303° 60 00 00009 00 3 0s ‘ 'HEERE o N
+- +00~—-+~00 0-0+-0-0+000~00--00-000+0--00=-0#====#===vbummcbunect-—cai e
. ’ 100 » O 000 0 00 O O0s ) O . ’ ] . ’ “ard
SR T 100 0 0. 0 ,000 .0 03 0. 0s ) O . ' ; . ’ T
e 00 00« O +000-s0 09 D, 0s ] O ’ ’ ] . ’ 9
Sy 00 o G 0« O +003 .0 09I O 0s 3 O ’ ] ’ ) .
et ettt 1113 S ~wa) b=t =00~ 4= == m— =t e Al el b Y TSy Sp—. i
100 1 ]} s 00 0 "D ’ ’ ’ » ’ . . ’ i
00 o . o e D) 20 O ) ’ : ' ' ) . 3
00 . » O » 00 0 1] ’ ’ ’ ’ . . . .
00 o O » 0D 20 0 ' » . . ’ . . ’
+ -4 et {8 L e 1 s B ) B R ot e T TuON- QU QU S-S, %
’ . , 0 « 00 »0 D ’ ’ . ’ . ’ ] (1 .
’ . Ds ' OW”.O 0 ) s . ] ’ . 'Y ’
' ' O e 00 0 O ' . ’, s ’ ' . '
' - . . Oa » O .0 0 ’ » . . . 0 . »
At Attt A e Dy B e B B 1 L o B o iy ULy Y4 ¢
» ' » s 0 Os y 0 .0 0 ’ » ’ ’ ' ’ ’ »
A ’ ’ . m Qs ' m +0 0O ’ . ’ . ' ’ . '
» » » , . s I ’ o0 0 ’ . ’ . ' . . ’
’ » " ' . 0 . . 10 . ’ ’ . ' s ' .. '
I e e i o et | e a1 F Bl O Ty PRS- SO S-S N 4 ]
’ ’. ’ . . (] ’ 0 ' . ° . ] . * . .
» » ’ ’ » 0 . . 10 . ' . . . N s » ’
» . . . ] ' . ' 0 . ’ . ] ] ’ ' .~ .
’ ’ ] . . : ' . o0 ’ " ’ . ' . ] . .
it Aieieid dnteiint St et e e e TR 2 S VoY P S SR S
'Y e . ’ ] . . ] 0 . ' ' ’ (] . ] (R »
. ' ’ ’ ’ ' ' » o0 s ’ . . ' ] » .
s 0 ’ . ’ ’ s . o0 0 ’ . ’ ’ ' . M
. . ] . ’ (1 " o0 » ’ » ’ ] » * ®
-3 - e mmm et v e e mma B e L e S |
’ (] ] ’ : ] ’ o0 ] . ’ . ] . . . 4
’ ’ ) ] (] ] ] ’ (] s [} ] ’ . ] ’ .
’ ' » ] . » ' » ' » . ) . * ’
’ ’ .

ot q
$3VdHVS OT1 HLIM C€°2 0L €L°0 » 3INVY & 2%°0 » A30 QLS = Z%*1 » NVI2I4d » $%°1 » Nv3I4 MLTug
37 11V * ONISSII0Ud » NIVUHIL « XVWH 0 40 1D7d  %9-560-Z & QM3 » YISV 2-2121 » NDJISSEN




i

i B Y4l SEEEN -6°0
-~ il - ,l"'.’l-l.lw'.’lllnl“l'-.."Ff#"-""tr,tl”’t
J3) m : 0 ’ 0a s
uw - * v 0 ’ ‘D 1 , 2
0: 1000 : ' A0 . D ’ ’ T R P 1Y -
) a0 ' ’ .00 O ’ ’ ’ A R
3) nmc + + NeQe~temm(tmmm—pulecpmuncpecmmp mmmnpmm——p o
9) m 0o " . 1) ' . » (] ’ . R W
R h) ma, [ . o *» . . .8 . . - us HT
) 330 ' 0.0 ' . . ' ’ . ’ Y T
2Y 000 ' 40D » ] . ’ ’ ] ’ . . m..
2) 30 s R ' » (] e ' ] ' 0 T
03 1.0 ' s U ' ’ ' ' ) . o= X
J) DD . T R ' ’ » ’ ’ 3 . " ¥ -
) 09 ’ ' e ’ ' ’ ’ ’ . 1 ' i
73 0-0 et Ly + - e e At DT S ST S I A
3] 00 ‘e v ’ e ' . ’ ] ' ’ . ' »
h 00 . ’ A T | . ' ’ ’ . . . . y
3) 00 s ' . ' ’ ’ : ' . ’ . ' _
uw .0 . ' ’ . ’ ’ . . ’ ’ » ) .
0: -~ + -d L L Al Rl T et A e Ly ) Y ]
wu it ' ’ ’ ’ ) ) ' ' ' . ] 'y .
J 50 . ] ' ’ ’ ’ ’ . ) . » ’ )
JJ s =0 ’ -8 . . ’ ’ . ’ ’ ] . ’ 3
2) 0 . 0 » ’ s . ' ’ N * ' ’ » . J
03 i | e D e e B e el il T Tty SR GUNIY-S -
21 .. m ’ ’ N ’ ’ s ’ ] " . » ] 3
09 Y . . M . ' » » . ) » . . d
g e O ’ ’ » . . . ' ' * » . '

Y W ) ' » » . ) . » s ) » ’ o

Lt B et e Ll Dt LT ST SR RY SUPI A OIS T

s 0 » ’ ’ . » ' ] » » . ’ ]

s O . s ' ' ' » » [ ’ ) . ’

[ ] ) [ ] ] » ] ] ] ] | ] [ ] & [ ]

» ' » . . » . ’ ' ’ » ’ s

e et D D e B D St ettt it Tt LS SRR PRS- UG
’ [ ] » ] (] ] ] ’ ) [ [} ’ ’ s (] )

. ] ) ’ ’ ' ’ ' ] » ’ " ’ ’ 0 » '
» " (] . . ' (1 s . Y ] (] ’ (] (3 » ()

. N ’ ' . . ’ ' » ’ ' . . ' ’ . . ’
et B e At e T Dl Sttt ST T JRURPEY JRTRPRY SETIPIU- QU SR {
el . . ’ ’ ' ’ ’ ' . ’ ’ . ’ ’ » .

2L . ’ ’ . ’ ' » . ’ » . s : . . ’
e ’ . . ] ’ ’ ’ ] ] s ] ’ . ' . .
e ' . . ’ ' ' » . ' » ’ . ' ’ . ’

e S R e e e Al S e il ot SPSPINY SIS UG- :
EA Y . ] ] ] (] [] ] (] ] ] ] ’ » . » ¢
- . (] » ] [} ' ) (1 | ¢ (] ] ] ] ] (] ]

(] (] ] [ (] (] ] ’ ] ] (] ] . . [] | T ® ,
' ’ ' . ' ’ ' ' ] ' ’ e ' . ’ . .
it e e N At e e dntnted B e e R Latata b ST TR ST Y ST SR U S '

% SITIHYS ZIT HIIM YE°Z 0L L9°0 # 3ONVY » 2€°0 # A3JQ QIS » 00°Z o NVIJIA » IS°1 o Y34 HilWy °
. §13A37 TIV_» ONISSII0UL »  ONDID * XYW @ 40 1074 %9-50-2 e Q%3 v HISNI »  Z-Z1OV » NOISSIA



i A

s
nv. h
1, HY
i

! . N
el Sl R ;Amﬁ.__ : o C ,_
oy * DA o RS RIS TR ‘ - 5.
L Y hocﬂaoooaooaoanooooooo 00000000000000000000000000000. )
A [ oL IR B f P g , e
"y ﬂu wm,.._ S f,. _u:mn”..b?.r.x ; i ”n..um.*_,wm ’ a
W > ) ' D e K . R -
O W 000000000000000000000000&00000000000000000000001001 "
W .LHA S e e L e AL ‘ ;
> o S0 Lo . S
Y ¥ 4 00000000000000000000000000000100000021131123351515”
v ox e
L& o
,W _ . Cel |
HtOOOOOOOOOOOOOOOOOO000000000000000000000000000000000
. — . D e
-, . . . .
2= . . . .
w 4 00_.0000000000800000800000000100000021131123351315“—-
oo [ ] ! L. .
~N x

EM”OﬂOO00000000000000000000000000000000000000000000000

| oo .
o o
- - .

ﬂ“ COGCOOCOCCGOGCCOCOCCCGOOCOCCCCCCGCCCCCOOGCGCOCGCOOG &
v ) . 4
. E 98

) o

< W POULLLULOLOVVLLULLLUULLUOLULUOLUULOLWLIQOULIOLUIIOO NI % v
U e A
X LA <
= e
= : . e
(%) x 0000000000000000000000080000000000000000000000080
4 g
L - e |

3

TR VUULUULULUUILICY UL L UL G U UL UL O D DU AU DA U

aa

Lt ™

=

L 4 W VWUWOUVOUOLO VUL OIVUOOUUL LI LI O LI IO D W LU I ML)

> _ : -t

. -
] 12345678901234567890123456789C123456789C1234567890T
cccccCGCCIIII1111112222./—22222332..1-?-1:.:2;314l-.44444“‘:‘.5c
- § ....A....-...-...........l....-..I.....'.....-.l....]
YW§- 5 CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCW
o

vy

MISSICN » 1012-2
S
L



2-09-6¢ ~ DEN

"« INSTRUMENT & AFT

. RULL
MIN MAX LIM

MISSICN « 1012-2

Lo -

felalolelotalilalalElsTololotST4 s Putate IE 2T TS YA TR TSTSTE T OOUOVOV0O0OVOVUOVOLOOLIC

VOVO~~00UL00O0QLOULODVULO~IU—OLOULOIOUQUQVURIQ NN O

a4 ;
. 1

DO 000 OOOD~—MOO~AOOTO~ONN.
i T e e e

041011611L0301r111101000L010013140221“

, . PR B o - .‘ h.“.v_ p. . N i A » . .. '

" ; * " T A- . R . . i-, ,hh ﬁ ..‘_m_mw..“. . ’ . | — . S ..\ . V-

0000000000000 00000~OO0VVCOOOA0OOC000OCOOAOA~HI—HOM
3 .

342133021222[

o ' . “ - .o
00000000000000010000000000001000000001130010000102“ -
I . EE R . \ _ ‘
I\.F.v-,u' Pt YU e wee s aa e [

3&-212202122210 Ot A Ot rt A ONT i O At il A D 1 QO O O O O il = O N O N N i O
’ ., . Wy,

prledelelelolefolololelalslelelalelslslelalolta]olelolelelelole]elololelalaloelelolelolatatuTelele Yal -]

-123-

(ololalelelelolelalelaleialelalalelalelelelololelelalalalals) QO000C0O00ODVIOVCOOCO000D

VI LLLOULUUVLUOUOULULVLUWUWUOUWUO LUV OV OOV LU ULV

vl

- -
M NL P QOO NMAE AN O DO AT N = O UNO OO N T OV NI P U O e O TN e
MINOAN U U D D WO WU N SN M D= 1 P o P o e o o P O G U0 U0 U 80 QU D UM AP U A U O NP UMA Q)
.-..............C...t.....‘I.................‘....1 *

VUULUUIWUUQLUORUOLUUUOULULVUUWULLLOULUOUOLOLLOLLVUULLLY LUV ~m
. S
L)



™ g
e

ALL LEVELS
MIN MAX LIN

-,

. FULL :
NIN MAX LIM

©2-09-64

o INSTRUFEAT o AFT -

MISSICN « 1C12-2

1111.,.13000

: :
ML

i,
Boovii ERRE SR .
il g 3 € s it Cd € 1N W

IQHONAMO OO ~MAHNOT OMO 4O NN

C OOV~ NOO~ANOO~OOOO
m,\mm h?&ﬁ Jf ¥ e : , _
,.,F@Fraﬁﬁqhﬁﬁfﬁ._ IR A AT )

- AR g E A PR i X S
QOQOM~O 0000000100000300,00001010000000100000000028

P

At O M OO Ot it QO A O Dt~ D = DO O NN O O D OINO O OMO e OO NN —OUS
- B o e -
3 o SR ‘
COOOOrrdt MO0 ~NOOOCOOCOCCOH—O00V00000000QACO00C00I0ON Lo
(]

1

COoOQ0O0O00A00DOCONOOOIOODONNOGOO0CO0000ONAT0COO00000

OOOﬁﬂOCGCCCG60000001OOCGOICOOICGOOIOGOCOGCCIOOCOOG6
e - e

-124-.

VLOLOOLUOOLLLUVUL~LUUI OULUOLOLLLLLOULWIOUL LWL LI I I~

pa=dednloioletielalalolelodlalelelalolololelaTolololololatoTolaTatoYaTa taTatotaYaTeYaTolelo Yo tetalmy =] =

WOV IO NIDI U OO DU D LML QO LU D QLW UL

-l

. - .
1234567890123&.567890123&.56789.512345678901234567.390-..!
VOO UOOIOQ et ettt vl et et ot = (YNNI N O N N NN M MMM M P o 8 T TN
o.c.......a...o.....oc.o.-...oooc.-‘.ooooocooooot..o..oul

1111111111111111111\;111111111111111111‘.11111&1\&11113

-5
v



¢ INSTRUNMENT o AFT

NISSIGN = 1C12=2

OENSITY FREQ DISTR = =

2=-09-64

,“..._, [

FULL
MIN MAX LIM

v .%.,. 2 3 .“m.,... ¥ %ﬂﬁw o _.ﬁ.r,\i-“w.i‘ﬁ“?.ﬁ :

A P R T -
z.f.,.,, ,...ﬂ.'f..‘;x;f ..,.4....:.:.
B . . EH

® o

e AL P
[ L A
g, .

s 1

e gl s
TR
B

00010100000100100021000303202102101300203043312145 . R .,.

-~ - ] . ..x‘.. .
i A

ol
Iy e
R T AR

- . @?.;Eﬁh ) . , ﬁ

COO0000000CCCOCo00000000000000000CANORA0O0AO00CI00
L e |

00O..-.010000010010002100000031021020010001020211 OO~

o~

OO ONOHNO OO QOMNONQANG rtrd i O NQ N O O (N i O O 10010100”

iel=deielelelolololole lolafaialelelolelolelalelelelolaloletotoelatalolelatala Yo Yol lolatalale ol rle lole ]

(eiejelelalolelalelolelolmlalalelniolelelrlalelslelelelletalele Yot Tatlol e Yo iR T, AT, 2220013”

OOVOVLVUNQUUPOW~NVOVORTAIOIO~I~IVOO DO (SAS S nlalileldlalalelulslal ;)

~125-

QUL ORIV IOLIINIIIHIVLOIOODUOW VOWLOOWLUWVOOLOOVLRD

o0 000000000000000000000000000000000000000000000 = lale . )

VO QLWULOUVUUWULUUVIUQUUQ OO WU OO DU WU I UL UGS

DOV OVLOVILUDLOULL VUL O UOLIO WU QUL LRI U LIUHILIIIND

p |
-
123&.56739012345.0_..-89C123&.567890123&.56789012345678901
555555555666&66&6&6?777777777EEEEEEE&EEQC.C.GC;C;C.C.Q.C.CC
oooo..-.ooo..oc—.o-ooc.ooo...-o.-.o-co-ocoocco.occoo?l
.11111111.1.111111111111111111111]1\.111111111111111123

-t
vi




2=09-64

MISSICN = 1012-2

DENSITY FREQ

FULL

« INSTRUFENT o AFY

; (AR

e, ot T o U3 s : S
ZF#03061125040Q22.1130121111101000000000000“

AR Wt
' o™

o - 1
qt . P T -
A Y

i
! : Ta
CMODOM~ITHOONO QOO O~V

- . o

~2010200200000000000000000“

00000000000000000000&000000000000000000000000000000
L . . -f

Ot QO NN~ OMO N4 NN O T ONANOQ et =N O md (N i e d = O D 0 QO OO0 O 00000..“

03000111001002000001120002010200200000000000000000“

COO00000000O0000000OO0000C0O0A0O0O0000000ICOICO00

12100100000001000000000210010ooooooooooooooooooooow
Lrarldlele s lels el lelelelilaleloldloldlslalslilololalslilalaldlilalelelilblalelslalalalalateleleT. -]

GDOUOVLO0LWOLVVLLUULLOUUOUVOOULOOQUOOOWUOOUWLOOLUOOOWOOOY

irleleieletelololelelolslalololelelololelalelelelolololelololalelatoleleolelalelolololetolateToleTe ol

VUOQUULIOUVUV WUV OO WO AT DL I W UL U VWLV UV OO

MOV OUOWVOOUUWULL WO UYWL O QWU DU OO OO OO QWL U QU

|

-

-

PO VO P~ N QD et N M N O O O 4 N UV D P G QO NS O @ U NP DO P D O
QOO OO mrtmtrd et it N OO NN NN TN M A S O MU TN ST 8 T 3 8 o8 W N
LN B O B I R R R B L B B R N I A A R R R N A B A I A A A N N N Y NN NN EREE]
PNOVONOI DO ON DN OO O DN OV OO O NI OOV ENTN O I N OV N OV OV N IV DN O NN OO O OO N TN NN NN YN @D
b

L,

~-1268-




Ly

-

. DENSITY FREQ 01

oogo_oﬁoooooooooooooo
e SR

OOOOOOOOOOOOOOOOOOOOOH

CORRECT

" PROCESSING AND EXPOSURE
EXP+PROC PROCE

_';oﬁ':dx

@0000&00&0000000000000_

.!2%99?6{

U&QOOOOOOOOQOOOOOOOOOO

2=09~64

kGGOOOOOOOOOOOOOOOOOG,

12 12 27

Cr:kUGFXkUOr?!uCnR!uCn:!EG_

CO0000000O000000O00Q0

« INSTRUPENT o AFT
0

INSTR = AFT

AHIUMI I NI I A OIS

VLLOLLVUUOULVULOUVOULOWLY

NN O RCO—NMT N ODCO -
WDNIN NN DO DUV YO0 O U)
L I B B B BE B BN B B RN B RN R RN N R AT
.¢7=‘§ﬁ£2§47=47=£3:‘735&52‘7:41

"MISSICK o 1C12-2
JCTAL
MISSICN 1612=2

r

LUV
a.a.aa

QOQO

LUV
.00, 0

LONT

NI O

CORRECT oy
EXP+PROC - PROCESSE!

et

'127*



- [ ]
0 al
0 » o) ‘ '
Q ' UU v '} ..
, ' o . . (Y1 I ’ . .
» D ' 10 Do ’ % -l
4 v 0 o (] +r0 o " 'S .
' s 0 . 10 ' . ]
==t mmma e e mn e — —————
' . s D » ’ ’ " . N (]
e _ e Qo ' ’ ’ ) ? T
.0 Co s 0 » s ’ ] . . ’
. » " ] ’ ’ » . .
’ ’ v O ’ » . ’ . »
. ' s 0 » ] ' ’ s 2 ’
s » s 0 . ’ ’ .. Py .
. . ’ . . s 0D » . . ’ . . ’
’ N ' (] ' s 0 . ] . s .. Y
» ] ) P . . . ] ’ » ] o .
. ’ . . . . » ., . » . . »
] . ] . M » » . . ’ . .. »
+ * —bmmmmf ) e e e e f e n b e - ——
. . s ] ' ’ . . ' 'y . » '
] . ] . . . . ’ (] ’ : .. .
! ' . ’ . ' » ) ’ ) Y . .. .
PEL- ’ ’ ' s ’ . . ’ . ’ » » .
e S e T e e T T Bty B B it Dl el b T SR PR
' " ’ » ' ] ’ N N . ) . ' . . s ]
’ ’ [] (] [ [ ] (] [] [ [] [ [] (] [ M ]
’ . ' (] ' N » ’ ’ ® . ’ .
" ’ ’ . ' . ’ s ' e s ». '
D et Ll R s et el T Ty (PR S-SV SEp—Y
0 ] ’ . ] ¢ . ] ] . ] .. (]
. [ ) . ] ’ . » ' ’ . ’ .
’ ) ’ . . . . ] ] ’ . 'S '
’ ’ ' ' ) ) ] ' » » ’
D e et e S e L Tl LT um—-t
" ’ . (] ’ . ’ (% ’
“@ ] s » [ ' s . . '
e . ] ] | ' ] » ] ] ] ] ’ ’ ' .. ’
s . s . ’ ¢ . . ' ’ ’ » ’ ' ' . ' 9
e ettt e e R et B B ) Ty -4
’ » » ’ . » ' N . ’ v ’ . ’ ’ N N
’ ’ (] ' ’ ’ ’ ’ . ' . . ’ . . » »
’ N ' ’ . . : ’ ’ . . ' ] ) . s . 0
’ ' ' * ' ’ (] ' » ' . ' ' ' ] ™M N

rwpq_amzzmpz_ * ONISSIDJ0¥d » NIV¥Y3L » NIW Q 30 101d Y%9-60-2 » L14¢v » ¥ISNL »  2-210

wwdqum 1 HLIM L1°7 OL B%°0 = JONVY = €2°0 » AJO QLS » %6°) » NVIIIA » SL°D & NVIA HLINE
{ & NDI

R e
-

O
L]
GURE §°

iy

' 1 4

o€

S

e .
g

-128-

oV

- it

0s

09

i

os

0ot

IN



. i " ‘«. _hu“mu..\. . , .
8t s°1 - -o n Y oYy N
’l'..l".llll.'.vl.l!.ll*'l l‘"l-l’-lllnl'.'lul.lnl."-ll-.l’ll‘-llf.ll.ll.l,||I.f-.'nl|lll" ° “ '
'y w O O e ) & e . e f_f.urv.f e~
di Q D ) & . R T
.0 o c c 0 ' v ) e . . . » o
i 00 O. ‘0 . Q 0 ] ’ vt J e ., ’ ' ’
B e Catt TR, I | oTcauT:.. oo...o R e R L L R E L TR R P 4 -
L& M ' e ¢+ 00D, 0 +»0.0 WWO 0 ] v ) e ' ’ ’ . . _ [
e ' ¢ . v 00000 » 00000 (1] " N ’ ] & 8 S
vy . » ’ Qo0o0.0 +0 000D 0 ] * ) ’ ’ .. ’ .ﬁm
V. ’ ’ ’ 0000 +»0 0000 0 * 1) s ’ . ’ AU, 2
L intmtetnd Dbl ol B dn bl R it St s Lo Bt R TR R ) g0 L B B s el e e B R el L DT T S * A !
Y . ’ ' 000,.0 «0Q DOOD 0 ’ 1 ) ] .. .. ] : i
s e . ’ ’ 000Dy 0 0O OO m 0 0 ’ s ) e ¢ g e Ty ’ Li 1
aoe e - ' ’ 000,00 + 0- 00 J 0 Y s ) ’ ’ ' , ¥y. i
. e ' ’ ’ 0000 +0 O0DOO 0 ) s 3 ’ . ] ' 3 )
el DL D R el L ek b D B e R o B o B By B o o Lo o s ey e g By R ey e e | 9 W o
PR e s ’ c000.0 +0 0ODOO 0 » ¢ ) . ’ .. . o i
A I ’ ’ 0000 »0 000D 0 . s J . ] . ’ ot i
v e T | ' 0D 3«0 +0 000D W . ' ) e ’ ] . ’ *:
P e » ’ 000.0 +0 000D » ¢+ 3 . ’ " v
pmdbmnpmme—prnmn pmnacpm—=e (-0 -0 +-0~- ¢+ -0~--00-0=0 =~==D~=w~tmmmwt =)o pemmc e p e pmm—=t ]
o N | ’ 2 000« 0 +0 0000 o . ' 3 . ’ s ’
I (] ) ' 0 . . ] [ ’ » ' ’ [ . ’. ’
R ’ ’ . 0 ’ . ’ » v . ’, . ’ ' " .
O | . ) . 0 ’ ’ . Y . . ] » . ' " s
et e ettt B i B e it St Attt ratatat Setatel Sl Sttt St Tata] s I ) ¢
Y il ’ ’ ] 0 ) v N ] ’ ' ' ' ' . ] .
SR TR | ' ¢ (] 0 ) (] ' ’ ’ ’ ' . ] ’ . ’
CE e " ’ 0 . ’ » ’ . s ’ ’ ] ' ’. »
i el e ’ . % ] aQ ] ] . ] ’ ] ] ' ] . .. '
T e T e 1 B e Tttt 3 S e il Tty TR ORIt SRS S 3
oot ’ ) ’ 0 ‘ s ’ (] ’ s ’ . ] ] ") N
N . ’ ’ 0 » . ] . » . ] ’ s . [} »
’ ) I 0 . . » ] ) ) [} ' ) . . .
. ’ s . Q » ’ . ’ . . ) . ) ) » s
e et T SR S e | Bty e e e e  Srtait St el i Sl STty S ¥
’ ) ] . 0 ’ ] ] s ’ ] ’ ] ] ’ . [
. . ’ ’ 0 ’ ’ ’ ’ . . ’ ’ . . " ’
* g ’ ' s 0 . ’ . ' ' ’ ’ ’ ’ C ’ ’
e e ’ . . 0 . ’ ’ ’ ’ . . ' ’ ' .. »
S "S- SR SENIVLOLY VY NI SIS | PETRU- QUVNLY DU SN S UU- PSSO QU SUU- QU -V 14
-ﬁ.. ] ’ s ] ’ 0 ’ ' ’ ' ’ . ] ’ ] ’ . ’
’ ’ ’ ’ o . 0 ’ ' . . ' . ' ’ ’ ’ " ' .
s ’ . . [ .8 ] ¢ ’ (] [ (] ’ ¢ (] ] [ B (]
PO B | s 8 » ’ ' ' ’ ' ' ’ ’ . ' » ’ ’ !
e S e G ettt et e e e e Gt DL EOD DI LT T ST ] | )
' 4 s . " . ] ' ' ’ ’ ’ ’ ' ' ' s . N '
SR ' ’ ’ ’ ' ' ’ ' ' ' » ' ' ’ . . s
Y * . . ) s s e . ’ ) ' ’ . . » 0 . . ;
[] »- ] L 1 ] L} ] [} [ [} [ ] [} [ ] 0. [ ] N
B e S e ek Gt e e Dttt e T T S o-QUony S, ¥

: S3IdvS 21 HIIM 08°T OL 89°0 ¢ JINVY & €€°0 = A0 QLS » %9°[ » zc_uu; » J¥°1 » NV3A 41l1YY
;Wuduauzxuhz— » ONISS3D0Ud » NIVHH3L » YVA @ JO 1074 %9-50-2 ¢ 13dy o ULISY] » 2=2121 = NIJISSIA



. 1 ] .
LI
. ‘e_om\ 0J Wmﬂmn ’ ; . Yy H
SR ) B .OW 000 . e . ] e ar
00 m 00 0 e il Bk ’ e N ’ ¢ ’ 'Y
- 00 - 1 ] a C e iw R e » . . » . N »
. 0 au ,'oall!aloc."lln!.'l.ll...l..l.lwlwlv - o= on ) oo §rsiee § e o P e P -
0 . 000 N ’ ’ e ’ . ) SO | . B A
Y ) ¥ 020 .. ’ . Se ’ . : ) [ .
.. 0 00 e B . ) . ’ ’ ’ YR
" AR ¢ 2 -3 .0920 ” oy e . . » [ . . e
Jver v s s . ot v el e e w0 mum .. ent 2t - ¥ ) LA DR o IR E T Y Y oy S ey
-y .. <0203 W 8 ’ ’ e [ . . . ’ ’ . .. e
o B 1.,muw L s . S e ’ . ’ ] ] ] ~ .
«»° 00 T e ’ " ’ . . ’ . . . . '
s 020 s e s e N ' ’ ’ ’ . ] % ]
+~00 - o m———p * - L Aadal il il L T Dby D T Ly Tt X ey
e 00 O Y . T 2 . . N . 2 . . .
' ; ’ ] (1 e ’ ] . s (] ] » N »
. ; o . ] ' ) ] . . [] ] ] L] »
.- 91 ‘ H : TR SRS S SN SR : Vot
+ + 2 +* bt il il et g Rl ey Y P ——
-1@&&“‘ s ] v » . 1 » » ' (] . » '
e » 00 O . ' . .8 ’ ’ ' ’ ’ ’ ' .. .
s s 00 D ’ . ' ’ . » » ’ . » . . .
. : .ﬂmolm‘. ' . . . . . . . ’ ’ ’ 3 "y
e T b | + -t $rmm— * + T Ty T A - qu—"S
. » e ’ ’ m D ] . . ’ 0 ' . . . ' . » .
» . e . . 0 ’ ’ . ’ ’ . ' ] ] (] . .. ’
s - e ' «: 0D ] . . . » ’ . ' . » » s ’
. » . v 20 . 0 . . . . » s ’ » ’ . ’
2 S ) ] s 00 s . » ’ ) . . ’ ] ' . R ’
Y TERRR | ] e OO0 ] ] .0 ‘. . ] ) . (] ] . » )
’ . ¢ s 00 ’ . » ’ s ’ ¢ » » N ° . '
. T e ’ s 0 o * ’ ’ . ' N (] ' » [} * .. ]
B T T ToRiry SRR, P 4 + -4 L e B el il Tty YU S, Y-
» 0o ] . ] N I | ] 1 (] » e » [} .
’ m . N 2 ’ o0 » . ’ ] ] ’ ] » ’
' ' .. » N . » ' » . ’ ’ ¢ 'R »
a» 0 ] » . (] » ] . » (] ] ) “ »
¢llm|¢||i|¢|||l¢l|||¢ll|l+lall¢||||¢||||+|t||¢||||vllllvlculvtlntvllllv
) . " ’ ’ e » ’ ’ ' : » ’ . .
s 0 . ’ (] (] ' ’ ’ ' ' ’ ’ (7 ’
s s ] ’ ’ ' ’ ’ s ' » ’ s “ . )
' ' ' ’ ’ ’ ' ' ’ . . ’ » . . .
bt + e LAttt e e N T T oy ¥

SIVAHYS LZ HLIN 82°2 0L BL°T e JONVY & €1°0 » A3Q Q4S » 66°7 & NVIII4 o )I°2 o NY3INW Hilye
Q3W¥IANT » ONISSII0Yd » QNOID = XVH O 40 21014 Y9-60-C » LJV » YLSN] » Z-Z10T » NJI9SIN

+
-4 .



1%

AR i A
A A

vt &%

.. %0 e RrR
’I"'Qlll'.‘.'m.ﬂ—-'W" l.wwoulllm.lf !'t‘""'-"l"’. . sk s
, o Q .a QQ J- o (S o..n I TSR | W . “._.. sg
owu.c 2] UUUQWWWuuuwuwwww w.v 0 TR ey
00a.N3000 3132213)133213)3) ) " e o
- 00003000 J2J33332332191323313) ) ' . b
+ ~003+02330-32023)3)292)))))~~)-=—mpmum=p [ '
- : (R Y » ’ . - 00D« 00 Q J3) 0)3)1391232)) ;. R : q
“e. . » P S s ’ s 003, 00 O J) OuuWuuuuuuUUU ' .. ’ |
R ' ’ . ’ ' ‘s D00, 00 0 J) 032333332333) » .. » .
£ 20 e ' » ' ’ ’ » s 000 G0 O 1) 0212133233312} ¢ N i
e a e o - -4 el B et L e g ¢IOOU+IDOIQtuulcuuuwuuuouuwwllvllitvllllv 4 i
ﬁfu : ' ’ ’ ’ . ¢« .+ 000, 00 « 2D OJ 2)132J7])) ] » ’ i
_ AR A L HEL L R
5 ' ’ ' ’ . - . » ] . » i
NN N SNV S SO, e+ % 1- {0 O mmw uumowu:: bommeteed & & |
- —— e o - s e oy w———— - | L L - i - o i e e - - ,_-
] ] . ] ] s .o O W . .w wwuwuwwwwm ] A | anﬁﬁ.
. ' » ' ' » o 0«0 o vJ J3J1330)3) '} . ’ Ly
s . ” . " . i D+ 0 o 1332323933 - . . ]
' » ’ ' . . » O + 0 o ) J)32J13))) s .. . .
- + tremepomcapmmmnpemmapma) et e penecet4]=])I0I])) ) )t mmmnpmnnny
' N ’ . ] » . ' ' ) 23] 003)) » . .
’ . ’ ’ ’ 2 ' ' » +) ))) 00)I) » M »
» ' . ’ ' » » » ’ 0).3)) 00))) .. " .
’ . ’ . » . . ' ’ 13 1)) 00))) ’ » ’
+ + IQI!le!IllvillltlllloWIUuu!WWWWUIII..lllIleIIv <
; ' ’ [ » ' . s ' . ' . ° ’ ’
“ u " ’ ' ’ N ' . ' . » ') : 093D ] .. s
. (] » ' » . . (] ) ’ . » .w » WWWW s 'y .
: s A N P ] ’ » ’ . ' » . .. '
nrnllnlt||+t|t|+||rr+||l|¢|;|l¢ 4 + = tomm—pmmm—t e wep=]]) )=t —mp .  §
(] ¢ ’ [ . (] . ) . » ' . e ) « 00)) ] .. .
‘e ' ’ . . ’ ’ ’ ’ ’ . . 3 . Qawu ’ ’ .
e » ’ . s ) s ’ M . » » 0] « 02)) » » 0
e . ’ ’ 2 . . 0 . » . . ) o 00)) : . .
.o..lll.l.vl.l.ll.-.llall#Illl#llll#l’ll#lllltIlll.’ll.ll#.Ill.l*.lill.vllll.#Ul-l9llcUWIlll-.lt.ll?l.lll' L
" . . . . ] 0 N ' . ' s ) s 0) Y ’ .
. ’ [ ) ’ . . ' ’ » ’ . .w e D)) [ » .
. . ' » ’ ’ ’ ’ » » ' ’ . ’ ouw . .. '
’ » ’ ' . ’ » ’ . » ’ . ') » D) . N .
R St LT ToTENEES SEN- SR Duybpiyiy JEIN, 1, [ T SUCUIS- R S |
e ’ ’ ’ . ' ’ ’ » ’ ' » ’ s 0o . " ] )
M M s ' . ’ » ’ ' . ' ' . s 0 . . .
» ’ » ' » . * ' » ' ' ' ' v 0 . .. 0
. e ' s s’ ' 1 ' » . [} ' ) ¢ O . . . '
s e ' . . ’ ' ’ . . ’ ' ' ’ ’ ’ v . "
M -a » ' . ' ’ ' ’ ’ » s . . ' » T ’
'Y s ’ ' . . ’ . s . . e . . . » P
’ ' ’ ' ' ' ’ ' ' ’ ' . ' ' ' ’ s ’ 1,
E et el e e e e e e D Y S Sy S e LTI Y & !

waazdm %01 HLIM £2°1 01 0€°0 = JONVY » %2°0 = AJQ Q1S & 19°) » NVIIDAd ® L3i°0 » NV3IZ Yiluy
TINS o ONISSIINYd » NIvHY3Ll # MIA O 30 100d  %9-50-Z = 147 » YESNI » 2-2121 » NJISSIA



L

-5 86 $8 O 6 e o ow e e e P a e P

. ]
OEO0CO0RTIT:.

=

OWOLDCLD
00000200030 03IVY
R=i=1=1=1=}

SoOQOCOODULIOVD

I
t
1

00000000000 O00Q0000 |

Q000000000GVNGT

odocoo

1
OCNND?CNDG
[}

+*

Q000000 0L0OWO0L|
QUJIQOC UL LRI QI I |

-4
4

esees doove Pree jovrev daonee *-.g-EOOOQ

. (] ]

[ ] | ) [}

[ [ ] [ ]

N ] (]

[ [] ’

. ' .

[ ] (]

(] (] s

-4 -4 - -

. ] ]

(] [ (]

- ’ ] .

PN SRR WU [ ] [} ] (]
I g

[
[}
]
]

+...;¢----oooaoaoooaaaaocoacoa

3
J{
i
1
-4

1
4

‘ll'*"l'*lJll*'Il"'l"’l'-l’ll’l"'l‘*l'l"ll-l*lli"l'l""l'

Prmmnpm— e e am e ——f e ——f — -

meo oouuuuuuuwm
0002000223000
uooc.ocoaouoocmcu u
2A303:02332J3223060230))
uumo+ooooooauoocu )
po0nN.0 0 00204000
0303:0 0O 0020303 w
J303.0 0 000223402)"
3020 0 0002340302
0300+0-0- ooucu+ou1oo
00« 00 0O « D o
00y OO0 O 29 5o
00y 00 O.¢ I 7
0o ) w D 0 9
"OQ*.’ '°|'°‘¢lu *
. . s Y
: N . .8
’ . ’ ’
. M » .
e e e e
’ ' ’ ’
' . » ]
’ N ’ ]
’ ' ’ »
+ L - v
' ’ . »
’ ’ » ’
. . . ’
’ N » .
——— - e s 2 i e e
. ' ] »
' . s »
' N . .
’ ’ ’ ’
) ' ’ ’
. ’ » ’
. ’ " ’
N ' ’ .
» ’ » ’

...f:.i?. ST ¢ T

!

=7 6v0

90320320 DO D s I s ’ ]
JOJ00JI2) 00 J « ) o p ’ ’ '
J00072) D0 I+ I s Je . . 8 Co
023322 00 D« D » de ’ Y - :
OQOODQU co'l°l¢-|U"l‘lU"l""'-"ll"’ fq !
0 0039 0 » (] . ’ . s
0 00)) 0 ’ . 'R ’ s '
D 000 0 ’ ' ’ ’ ’ '

D 0019 1] » ' » . . ’
0-00]))~--0-==—t=cvcpovan e v prmnnpemnnt
0.0 0 ’ 1 ] ’ ] [

0.0 0 ' ’ s L . '
0.0 0 ’ . . . ’ ¢ -
0.0 0 » ' : [ » '
cfo °'|l|*||-‘""l*"""l--""" m

0 0 . . ’ . »

(1) 0 ’ . Y . . '

o0 0 » » ’ s . »

o0 1] . . s » s ’
et 8 e o B R R T bl Tpumyue-4 | 2
N 0 . ' (] . . »

' 0 ’ ' » » ™ 0
’ 0 [ | ' ’ . ’

» 0 ] . . . R .
B § B ] Lot U S-S~

N » N . . . ’ s
N . » . . . . ’
’ . 'Y s s ’ . ’
’ » s ' . : ) )
l"l”'ll,'ll'f""’l"""-"""*""’ ”
' . » ' ) 0 .. .
’ . . . . . . s
» . ’ ’ » ’ .. 0
. » . 'l [ ’ [} ]
el e LT S 7
. » . ] ’ . . (]
» » . ' . . ' ’
1 . ’ ’ ' » .. ’
' . ’ N . ’ ' .
D e SE ST TSP SRR S S
» ® ' N ' » 'y -
» ’ . ’ ’ . .. '
’ » ' ' ’ . " »
' . Y . ' ' Y s
e Bt Annt ] e e e Y B Rl LT LT JUNENRDES St
' . ’ ’ ’ . . .
’ ' ’ ' " ’ ’ .
’ ' . ’ » ' s . s
' » ' ' 2 . ' s

e e e e e R Bt B et B B e e i i T upupuol- SRS S Y |
S3IVAWVS %01 HLIM €€°Z N1 8%°0 #» JINVY » P9°0 = AJOQ QLS » 09°1 » NVIIJI4 o L3°T1 = NVI4 HLIYS
SJING » OMISS3I0Yd = NIVYHYIL » XVA O 40 107d  %9-50-2 & Ld4¢ » YLISNI »- 2=21J0 » NJISSIA

bu s
-

" - ..t “FIGURE 9- 35. +1

ol
bl 3

t
'
}
1
.

+




,‘ i
e KL e B T A

AP o AN A
4 .

§ 55

.¢

N0Y7J : 0 0D Q 7 (3 B B e “. " e

sm Ow 5 : 1009 Q4 ) e e .
pNoNIIIL 0000 2000 3 .w ' _ ’ MY
000070 0000 ' Q0 .« ’ e ’ ' ]
n0IN00J03) -0-00~0- + Rt R i ' LR T T Lottt ad Rt 2
00090230 ) 0 00D - J D +D . . ’ N
0oonN0No0NINI 0+ 0 ’ e D . ’ ] ’ .
0090230330) 0+ 0 ' v O ' ' ’ s '
00072000300 s O 8 v 0 ' s ’ ' ’
+00000Q0Q0N100 “0-+-—0-D--=—4Qmrmmpmmmnp =) pmm e p = Ll l
0000030J30) 0 0O 0@ e 1 0 ] ) . ] '
0020009J0) 0. 0O B 1 B v 0 o ’ ’ TR ’
00000002309 a A 3 ’ ' ’ N . N
0n02203J210 3 (1 S ' . . ™ ' 'y . . '
0005000700 R B s S e Dt T s— e Y &
coonn cucm 0 ' T . . ' ’ ' ’ [
0000300329 D ’ e e ’ . . ’ . . ¢
- 0.000.0 ' s » e . 8 ’ ' . N '
W.M o I B s 9 . . ' » ] . . » ’
+003~0 el LTS SRR SR + P pam - me e oom—f
0:.000 0 . ] ’ . . » ’ . . 0 ' ’ »
Q.009 W . ’ ’ . ' . ’ . ’ ‘ . " ’
0.002 ’ ’ ' (] e ’ ’ ’, ’ . ') ’
002 O ’ . ' ' ' ’ . ' v ) . . .
Dollrr—mtmmmm v e b n e e e e —— == —— g L LS
D0 » ] N ’ » ’ . s ’ ' ‘ : » ’
20 '’ . » ) ’ . . . . . : . . s
20 ’ ’ . . ' ’ . 3 . ¢ ‘ . s .
0 0- s ’ ' » ] ’ ’ » . ' . ’ ’
30 . (] » . . » » . » N ' ’ .
00 ’ ] . ’ ) ' ] » [ () ' N ’ .
00 . . . . . ’ ‘ » » » ' v .. .
20 s . » . » ' ' . » ' ' c » ’
1 R e B . Gy Ty GE R UL QU SR e m———
00 ] ’ . N . . ’ . ’ ' ' " .
0 ’ . . " * v ] » . ’ '] - » .
00 . . [ » . ’ . » . ) ' ) . .
20 » ] ’ ] ’ . ’ [ (] ' ' » . ]
it e e e o D e SN GRUy SUU- S —————t e}
. ’ ’ ’ » N ' ’ . . » ' . ’ '
' ' ' ’ . ’ ' . . 2 ' ' . . »
| ] [ ] ] [ ] [ ] | ] [ ] [ ] ] [ ] | » [ ] [ ]
. . ' ' ' . . ' » Y ' ' » ’ '
[ .ll-"'n’l-l'
' . ] .
' - > ’
’ . s . »
. ] '

- —cmon o

. $37dHVS 06 HILIM B8€°Z 01 OL*0 « .3INVY » 9€°0 » A0 OLS » BO°Z » NYI[J3A4
— ONISS3IJ0¥d & QNOTI » XVW Q 30 101d %9-60-2 » 134V s HLISNT

4] 4

2°1T = NV3IA dilYn
=¢101 » NJISSIA

-y -y on

- .-

-—am -



-
'

Q-
(5
f

-
L

<

*

H
: et PN,
f"'l"&.‘lll"-.‘.!‘%‘m&!‘O-Ull.l...llcll’l,.arii-l'e , LI
5 h § 33D . . * ) e 2 3
' om"mwwmm_.,wwww .wwwuww rtEL T R PR v e
" 0 O 223332311337%0)) 3 ' . ﬁ, =45 on
: «33320 233332J122) uuww w ’ 'y e
+0J330-333221231203))) )=y mantnnwp 3 :
s 030, 0 1337 uuuuauwuqu e . .? g :
¢ 000 0 wuuu 3))21233)) w e .. o, R
+ 020 0 3231)1))333J7))) ’ ’ ’ m
v 03D 0 32232323232023)) llnllt n o
-4=03 )¢~ +==3-0)1-11))23)))) ~~p = PR
_... 030 s JO uuuUUWuwuu ’ » ., K
N e ’ voe b e (R B OWVRT I+ 1a ] I s 20 uuuwwuwuuw L ’ ¢ y
R R T e I T T - %3% 98 1 7 83 3130033333 I 2y
‘gt S 3 ' ’ ‘ ' ' 0o e o ' ' 0 wwwuuouuuu . : ', L
8 ) . . . ’ ] . v Qo ' 1] 3333333 . ¢ sl
S R . ' . . . v 0 v 93 ¥PPPPY o v
S-S SAUU S SO SN S + $pmmmep—=( =4 + auuuouauwu -- ||r¢:||;". ¥
S T | (O | ’ . s » ' . . . . uwwwwwwuw . - '
o ' JNEEY RCRY TR T ’ ’ ] . . ] ) ) 33333 " . .
B R b ." T R I
. . . . . . . . ’ 'y ’ ' 3333 " . :
[ I [} [ [ 2 (] ] (] [} » » [ [] DDUU : : -.
. ! . N . . » " " " “ " 093)) ’ . ’
T L S S S . L} S S S
(Y IR T ., . ’ » " W u "M n onu u u. ¢
N ¢ . e N . ’ ’ ’ 8 . . ;
8 . ’ . ’ » '] e D ’ .
" " ' ’ . » ’ » o 0 l.uull"llm ullllnllll”lllln v
» . . » ) . »
: .. . » ] . ’ ) » ’ . . ’ mw" u " "
,w _ : . . . . " u " " n " " 0 . ' »
A ) ] [ - - ——— v o i s e o on e -
rvllrr¢|||lntnsaulll;¢llls¢lt|l¢||||¢tlli+||ilv||||+||ll¢||||¢|| + w" " " n ]
e e » s . ’ ’ ' N ? . .. " " 3 ’ . '
e oot ’ . ’ ' . . . . . . ' . 3 . o '
. Tt ’ ’ ) e . ’ ’ . . . . 3! ; . ' X
» ’ ) . . . ] ] ] ’ ollll"llllvlll bommmbmmnbeet &
e e R et L e et 3 —pem—f : + ' ¢ »
' . (] N ’ ’ . ’ ' . ' ' ' ¢ ¢ '
» . . ' ' ' s ’ ’ . . ) ] . ' : -
» . ' ’ . N ’ ' ' . ' ' " ' . . .
' - e ' ’ ) ’ ' ' ) ' ll.llllnilnlnllln"lllaviuﬁlvornlollllv 2 .
e T A ] LTy FEpRr SUUENIN - JGU Y 1 )

$37dWYS 91T HLTA L2°T 0L 0€°0 » 3INVY « %2°0 o A3Q Q1S » 29° o NYIIId » 37°) o Ny3d 4114¢
¥ .adm>m; 1IV e ONISS3IINYY » NIVHYIL » NIA O 40 101d 99-50-2 » 13¢ » ULSNDI »  2-2[0T » NIISSI4



wd.ﬂ.! ey Ao _.l):. g i ,r I T LR I e H.t::.f . N ‘w....u_.... ' - ,.

DL R 6°0 geo .. E——
Fl*t"l.’.‘lil*i'.—.llll.’ rflll*l'll"lfl-#llhv‘Tll-l-.l'.lll.l...'.l.ll'.ll-nl"
nocmoo mw DDOQUDOW O mouucauu 00 u ’ u ) s I R R )
00000 00010 pAJI0JD0303 00 ' . J, » ’ (]

7). 0000 .QQqucauo w m wouocwwu 00 fl ww [} (] .
J0 cmoo 102022099 32302923 00 ] ’ ] ] ’ ]
N=-0000 g+00000000000)09320700)0-00-=)~#~))~t===Jtwvocposocpomuc} -
(31 3 on 9., Q0 2000 000020030330 0020 g ’ N * ' . (]
' 0 00 0. Q0 2.:000 039730033020 003D 0 ' ' ) ] .. L8
) Q0 0., BD U.WDO 0001030030330 069D 0 ’ : ’ ' Y '
1 0 00 0. DO J.000 039200210 WO 0039 4] ’ . . . '] .
+0~ -(J=-+-00: J+==0~0-00-+0)==D—~=()))~~-Quc=ctmcccpmrmn v mnp v mnpmn——
0 0 » 00 D m 1 00 .muvg .Onog m ' (] ’ ’ s ’
W0 0 +» 00 N 0 Q90 D) . 093) ' ’ . u ’ ’
e g + 00 Js O Q o0 ,0) 003 0 N ¢ ’ ' ’
10 » O Qs s e ¢ 0 ’ . ' ’ . ’
el e et T o?_.l..lv.........T....ll........l+o..!..o!..!..*||||T.!..uvlnllv!...uvl.il..
10 + O ¢ ' s e 0 D ’ ' ’ > ’ ’
10 s O O ’ [ '} o0 0 ' ’ ' » . .
h +0 » O b I ’ . s o0 0 ’ ’ ' . s .
ROATIIT . s O ' s s e ] 0 ’ . ] s ' .
' + 0 . . v S N 0 » . . . . .
’ e 0 ’ ' » ' . 0 ] . » ’ ’ )
s O ’ [ » e ’ ] ' ' . : ’ s
0 O ’ (] » ] ' ’ S ] . » »
}ii.vll.l.ltli.l.ltllll#lmll - + - e Rt e el A L Ll L T T T Y
’ . . [ ] ] [ | . (] ] (] [ ] (] [
. » ’ [ ] » . » ’ . ’ . ’ (]
. (] s ’ (] . » . ’ . . . . ’
e e ’ . [ . ] . ¢ . ] ’ [ .
s ’ . » . . (] [ (] ’ ] ] » ]
s " ’ ’ . . ' ’ ' ] (] ’ .. ’
’ . ’ ' » . . ] ’ . ’ ’ . .
’ " ’ ’ . . . ) . . ' ) " »
T e Sttt Sl DD SRS T S Y + * D i Rattatl S LT PECRNTEY PSR S P
» . . » ’ . . ’ . . [ . . . .
. » . ’ ’ » . ) ] » ’ [ ¢ s )
[ . . ’ N ’ ’ ' . ’ . ’ . s .
] » ’ . ' . . ’ » . ) . . (] »
* + $mmmmpe——p —m———f e e e datab b L L S T e G 4
» » . . ' . 'Y ’ » ’ . » s ’ ’
. » ’ . ’ N . ’ . ’ ’ s . . .
’ (] » . ’ ’ : . ’ ’ ’ ’ [ . .
M 1 ’ s s '] ] s » ' ] ’ » ’ ] » .
: &!hﬁl¢|ill¢llli¢lii|¢|lll+alli¢| e D el B s Marnt T T PO VRS- S 4
; e ’ ’ ] ] ] (K ’ ] ] ’ L] L] ] . ] [
e ' " s ) ] ] ’ ] ’ » ] 0 » . . ’
R ' ] ', s ’ ' . ’ ' . ’ ’ ’ . . -
. ’ . ' ’ N ' ' ’ ’ ' . " ’ ’ . ’ '
il el e St il el et e Dl Ak e A D il ] T T e vy QU4

-135-

oY.

. $37dWYS 91T HLIM €€°Z DL 8%°0 = IINVY » vy°0 « AJQ QLS » BS°T & NVIIIA4 » 35°T » VW34 40140
“$&43A31 1V = SMISSI0UM « NIVYYIL » XVH G 40 100d %9-60-Z » (4¢ » WISNT »  Z<2UD[ » NIISSIN



SRS ——
e e 6°0 i M AR I B O
WUy ’ l_..-.lc..ll Y llrl,-l.’.llll-..l"-l'..l.vl-.._-l,.:lv"‘1."!11""'0","'
5“0 Dw_..u- w“.wmhmhm . 0 g2 8 ’ ) e I T . B
! g0 ] , ’ (30 B | » L e .
uom muo 7010 ;m 29 .w ’ o e »
0nNodnoAo0 2700 ‘D 00 ) N ' . a ’
Dmo 3207 3-=0-0 Q J=) et mmmmp Jrwrprmmc b e mw e n s pmm——
0300320 30 700 0 ' ’ ’ ° ) 0
anNi) I 11! m.m,. ﬂm B T I ' 0 ’ (] [ N 25
Jnooalld 1 R o Q ’ . ] . » ’
00209022 00 » 0 e 0.0 ’ ’ ’ ’ .. .
09 3 0 o ' v ! ' ’ . ’ ' » . s
0000JJ0 g 0 0 N ’ ’ ’ » » " ey
N900130 D:0:» . ’ ’ ’ ' oy . . e
033302 9 . . ' » ’ » ’ ] . 'y
0300) 0 ’ ] [ » ’ . . . . . .
0only0d 0 P ’ B S ) » ] (] ] [ .. :
Qnonod 0 ’ ’ s ' ’ . ’ » ’- ’ .. 1
0020) 0O ] . ) ' . ] ' ' ’ . ’ .
00000 0 ) ' ] ) ' ’ ’ ’ . . (] s
02090 0 ] ] ] ‘e ) ] (] ’ ’ » . ]
100l O ’ ' 'y ‘e ' (] s . 0 ’ (] . '
0o0d) 0 . ' . N ' . ' ' ’ » s ’
Pummenpuw==33)=-0 el Lol il el Bttt Y e e Sl etlte) St Ll
ol 0 ’ » N ‘e . ’ ’ ’ ’ . " ’
v 00 O . . ’ » ] ’ . ’ ’ ] ] .. .
e 09 0 . . " » ' ' » : . . ’ .
s 0D O ' . " . e N ) ' ) . . . '
¢lom|o| L Gt e O et St il L Ty U G-
’ » ] ) ’ . 3 . . . . . . . . .
e O » : » . ] ' ’ . . . ’ . .. ]
s 0O . ’ ’ (] » s . ’ (] ’ ] . . »
s O 9 .8 ") ' ) . (] ' Y ' . ’ ’ ] .
et Bl e D s et R e R ettt allat Tl bl Lty S Sy G-
e ’ . ] » . ’ . ' ’ ’ v ’ . . ’
" . ’ . » ' N ’ » » N » ’ ) 2 M
. » . ' ’ ’ (] ] ] ’ ) ’ ] . ’ )
0 ’ ’ . ’ N ' ’ . ' . . ’ " 8 s .
Enae et e e e i oy e e O Tt T S L iy -
. . ] ’ [ . . . ’ ' s ’ ) . . . »
. N . s . » . s ' N ’ ’ » ' ’ » .
’ ’ » s . . » . . . . » ’ ' . [ ’
’ ' ’ . . » . . . .
e e e R il Saatd Tt tatel ot ST RIS .
. ’ . ] ' » ' 2 (] » ’
' ' . (] s ' » . [ .. .
X ’ . R ' ’ ’ » " . 8
. . » ' ’ ’ (] ' ’ v ’ ) ' ] ] s ] . ’
o e D e B Stk e e T e e Y e L Y Loy

v S3TMWYS LIT HIIM BE°Z OL OL°0 » JONVY & Z€°0 » AJQ QLS o Z0°Z » NVIIIA » 95°1 o NVIN HLIYUW
33A37 7V e ONISS3II0Ud » ONOID « XVW @ 40 107d %9-50-2 » LJ¢ = YISN] » 2-2131 » NIISSIA '




PROC PROCE

PROCESSING AND EXPOSURE ANALYSIS
CRRECT E
P+ E

€
EX

2-09-64
N
S

Fwi
E
(4

INSTR -

Gl Gk

[~ ]
- V'

FISEICN 1012-1
S
L

LI
[-9-N-9-9

QOO0

OOUW
[-N-9-5-9

QOeO
-

WIJIW
-9 -9-9-N

Q@

OO0

WidDd
adaa

(=L 1=
N o

W)
Qo O Che U

[ 528 1)
-y

[ada LAl )
N w
- -

2-09-64

AFT

INSTR -

RISSICN 1012~1)

PROCESSING AND EXPOSURE ANALYSIS

Vi ud
VIl

(S 1
bl

WL
[-9-N-¥- 1

QOO0

IS
[-W-%-4 -1

QON~
o

LOIVO
[-9-N-=-1

(Y=Y 30,
Peper=

WD
- X-9-%-

QOO0
N wa

WD
Qe Qo B Qe

LU

PROCESSING AND EXPOSURE ANALYSIS

CCRRECT
XP+p

2-09-64

FwC

INSTIR ~

KISSICN 1012~-2

ROC PROCE

E

PROCESSING ANC EXPOSURE ANALYSIS
E
€

LIV
[-N-9-¥-%

0000

.

Wi
- -9 -%-9

A
-l

LU
GO C.0.

QOO
~ow

LI
a.0.0.0.

(-1-1-1. 3
-t

e e 4
[-1- - -

Qe

CIATE

LEVELS
MISSICN 1012-2
5
L

=l

-

R o
— ol ok
.
Qi

2-09-64
Ui
S

F1
E
t

INSTIR -~

.

VLY
G B Q. G

o000

WO
0.0. 0. G

QQOMm
neeN

DI
[-N-N-¥.9

QOAN
e

LI

aaaa
000

DD
G G O G

Wi\

e

By
N
Ty

AP

e s

-
.

#f
ﬁ%un




-

PERFORMANCE MEASU’REMENTS

The photography acquired by both panoramic cameras during Missioua &
1012-1 and 1012-2 received a MIP rating of 85.. A summary is, tabulated .
below of the average visual RES vilues and MTF/AIM resolution values
measured by AFSPPL and the MTF/AIM resolution values made by | ..

The length of the microdensimeter slit used by AFS :
was 350 microns whereas—used an 80 micron slit; ‘both
slits were one micron wide. , N

Visual

Mission Camera RES AFSPPL
1012-1 FWD 92 91
1012-1 AFT 91 81
1012-2 FWD 91 89
1012-2 AFT 89 96

Thmata normally contains two readings of the same O
edge. The tabulation shows both the average of all the readings and the A

average of the highest readings of each edge. The value of the average of
all readings is questionable as no valid reason can be ascertained for a
measurement being greater than the resolution recorded however many
factors can reduce the reading.

The details of the measurement and computing techniques, targets
measured and target locations are fully reported in the evaluation report
ublished by AFSPPL and are not normally included in this report. -
H’n‘as recently completed the re-calculation of the MTF/AIM
values Irom Mission 1007-2 and up. Since this data has not been published

in a previous report the corrected measurements for Mission 1012-1 and e :
1012-2 are included in this report. :

-138-




data reduced by eompuur uchnlquel. : - . : _.-' -
T _ Arithmetic Mean o 8.1 Vmm . kK
. " Standard Deviation ' B

8
&
<
B

.., =+ Coefficient of Dispersica % . . .- T
 Number of Edges 04 | S
M.L P, Frame . 120 Ymm
Spread function width at 50% amplitude in microns from edge trace data reduced ﬁy ;ombufot
~° Arithmetic Mean ) 0.1 4 b
[ ] .
' © - Standard Deviation .74 . _
.. Coefficient of Dispersion 36%
. _ .
: . v “.LP. m A ' ‘.7 7y .
: _ TABLE 10-1 '
. . -139- .
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' Mission 1013-1 NS
' tmage modu o curve L
Resolution in lines/mm based on the aerial lation « 4404 from edge trace i

reduced by computer techniques,

FWD . AFT
Camera Camera Alrfields

Arithmetic Mean 84.1 Vmm  66.8 I/mm 83,5 I/mm
Standard Deviation 22,0 Vmm 18.3 V/mm 22.8 V/mm
Coefficient of Dispersion 26% 21% - 31% .
Number of Edges ‘ 51 43 30

' FrE AR
Spread function width at 50% amplitude in microns from edge trace data reduced br%commgr
* techaiques. '

FWD . AFT . e T
Camera =  Camera Alrfields Buildings ;

Arithmetic Mean ‘ 107 .4 u 10.7 4 9.7 & e
Standard Deviation KXY 244 7 4ou 3.3 u '
Coefficient of Dispersion 41% 26% s . 1 2

Number of Edgu . 8l . 43 ) ' . 39 . £ S

TABLE 10-2 e
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. Analysis graphic Imag Y _

£ &

079

of Photo

X358, 6

" Y11.8

‘t b

e to Evaluate System Performance

- raBLETos

‘.

s’

O

L S

. Missioa 10131 - 3
. . s L . .... | y
' . FORWARD CAMERA .
R T :
. Amplitude - e
., Spread .- me
_ ,- _ Function - . - -
- R N Width . ALM.
Pass . Frame Location ‘Orientation *  Subject (Microns) = Resolution -
D-04 057 . X240 Y10.5 - 045 ' Alrfieid T 1.8 . s ]
D-04 057 X24.0 Y10.6 . 045 . Alrfled 5.4 o
D-05 - 014 X42.8° Y121 110 . Bridge 13.6 - - .18 -
D05 04 X428 Y122 - 110~ Bridge 12.3 o
D-05 020 - X20.8 Yi2.8 030 . Buldings .. 1.2 - 65
D-05s ‘029 X20.6 Y12.8 030 - Bulldings . T.6 v . 106 %3
D-05 029 X20.8 Y12,8 . - 030 Bulldings . ' 6,0 o 3297
D-05 029 X20.8 Yi2.8 - 030 .  Dulldngs | 103 (i . 9
D-05 035 X60.0 YI3.0 070 Arfield . . 16,9
D-05 035 X69,0 Y13.0 © 070 CAirfield <7 20,0
D-05 035 . X60.0 Y13.0 070 " Adrfield L3
D05 053 X14.5 Y110 110 CoAfield 28 . .4
D05 053 - X745 YILO 110 . Airfleld .. 12,7 m
D-05 054 . X138 YIL3 110 - Aifield L T4 - 108
D-05 05¢ X138 YIL3 . 110 .7, % Alfield " -t 9,9 e
D-05 054 - X13.8 Y10.8. 120 77" " Butldings 12,8 om ‘
D05 .05 - - XI3.8 Y10.8 - 120 . ' Bulldings - 7.9 .- . 100
D05 066 X16.3 Yil.6 - 125 - Airfield .. .. 11.8 . 68
D05 066 - XI8.3 YILE < 135 . . Alfled - 6.0 121
D05 067~ Xi1 Yi0.6 080 " Artield 8.8 %0 -
D-05 067, | XIO.1 |YI0.6; 080 Airfield " s Y e
D-06 038 X418 Y941 080 Alrfleld . ©- 10,4 0.
D-06 038.  X41.8 Y 0.4 060 . Alrfield 8 T M g
.09 .X86,5 YIL§ - . 050 Buldings 17,4 .. 48

P A



Pass Frame
D-07 087
D-07 087
DT 087
D-07 088
D-07 088
D-07 0838
D-07 005
D-07 095
D-07 095
D-08 . 043
D-08 043
D-25 042
D-25 042
D=37 128
D=37 128
D-37 130
D-37 130
D-37 130
D-47E . 007 -
. D-47E 007
D-47E* 008
D-47E* 008
D-4TE 008
D-47E 008
D-4TE 008 -
D-4TE . 009
*M.LP, Frame

Location Orientation
X41.3 Y12.2 10
X4.3 yizz 110
X41.3 Y12.3 10 -
X51,3 Y10.5 110 _

 XS51.3 Y10.8 110
X513 Y10.5 110
X57.3 Y107 178
X57.3 Y107 178
X57.3 Y10.7 178
X38.6 Yil.4 075
X38.6 Yii.4 075
X80.2 Y13.6 160
X80.2 YI13.6 - 160
X38.0 Y10.0 115
X38.0 Y10.0 115
- X386 Y13.4 110
X38.6 Y13.4 - 110
© X38.6 Y13.4 110
 X45.3 Y12.2 060
X45.3 Y12.2 060
X40.5 Y13.5 135 °
X40.5 Y13.5 135
X40.5 Y14.1 100
X40.5 Yid.1 100
X48.6 Y12,1 020
X43.6 Yi2.1 020

Mission 1012-1
FORWARD CAMERA

Subject
Bulldings

- Buildings

Buildings
Buildings

Buiidings -
Buildings

Buildinge

_ Buildings

Buildings

Buildings
Ajrfield
Airfield
Bridge
Bridge
Bulldings
Bulldings
Buildings
Buildings

Builldings

Alrfield
Airfield
Bulldings
Bulldings

Buildings

Buildings

sk
Amplitude -

Spread
Function

" Width

‘mrom} .

11,5

9.7

12.0

10,3
10.3
8.1

0.7
15.3
7.2
7.6
19.4
10,0

11,0
7.4
9.3
9.6
8.2

6.7' !

10.8
8.1
8,4
.3

»

11,5 -
.88 T
s.a-"{

L e
L

106

S B
s it e




Pass

D-04

D-05
D-05
D-05
" D-05

Frame

D-05 .

D-05
D-05
D-03
D-05
D-05
D-0S
D-05
D-05
D-05
D-05
_D-0
D-05

D-06

185

— -

063
063
03%
035
038
035
041
041
059
059
060
060
060
060
064
064
072

073.

073
073

Location

- X67.8
X67.8-

Xé61,3

' 'x61.3

X61.3
X61.3
X22.7
X323,
X16.8
X16.8
X78.0
X78.0
X70,7
X70.7

- X42,2

X42.2
X73.2

- X73,2

X13.7
X73.7
X49.6
X49.5

. X40,2

X40,2
X40.3

Y13.3
Y13.3
Y10.3

Y10.3

Y10.3
Y10.3
Y10.0
Y10.0

vi2e.

Y12.3
Y12.3
Yi12.5
Y12.§
¥13.3
Y13.3
Yil.5
Y116
Y12.7

Y12.7

Y13.5
Y13, 8
Y13,2
Yi3.2
Yi3.2

~ Orfentation

045

.

048

030
030
030 -

030
055
058

110

110

120
120
090
000

" 080

080
120
120
097
0987
088
065
130
130
130

+

s Mrfield - .

. Bulldings

. Buildings

AR Y S
e . Amplitude T

3~ Spread K
+ Function

e T

“Bubfect” "

Bulldings
Buildings

Alrfield
Airfleld
Alrfield
Alrfield
Buildings °
Bulildings
Buildings’

Alrfield
_Alrfield
Airfield
Alrfield |
Alrfield
Alrfield ‘
Buildings
Bulldings



Pass Frame
D-07 101
D-07 101
D-01 101
D-08 049
D-08 049
D-25 048
D-25 048
D-37 127
D-47E 011
D-4TE 011
D-47E* 012
D-4TE* 012
D-47E* 012
D-47E 013
D-47E 013
D-47E 025
D-472 034
 D47E 034
*M.LP. Frame

Location

X33.9
X33.9
X33.9
X52,3
X52,3
X35.0
X35.0
X22.3
X45.3
X45.3
X49.8
X49.8
X350.5
X41.9
X4l.9

. X44.3

X67.3
X67.3

Yi2.9

Y12.9

Yi2.9
Yi1.0
Yi1.§

Y14, 6

Y11.3
Y11.3
Y10,0

Y10.0

Y 9.8
Yil.§
Yi1.6
Yi4.3
Yi13.3
Y13.3

-7 Mission 1013-1 S |
v oauma T

Orientation

1
L7
178
080
080
030
030
115
- 070

070 .
140
140

020
020
080 *
160
180

":TABLE 10-4
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AR Y B o o,

el i e

R A

o .
Gatow t

oL
e

3

. 50% ,
Amplitude
Spread
Function . s
. Width ALM,
Subject (Microns).  Resoluflon™-:
Bulldings ‘.8 97 U .
| Bufidngs - T4
Bulldings . 10.1
Buildings s .
Bulldings - 11.0
Airfield 13.0
Airfield 13.5
Dam L1000 7 85 ..
Bulldings - 9.6 Y. 110
Bulldings” ' 6,8 T -108
Alrfield " 10.8 a1
Airfield 14.6 ° M4
Buildings 7.3 107
Buildings 8.5 78
Buildings 10,3 95
" Bulldings 6.5 ‘128
Alrfield 34,6 58
Airfield 0.0 (]
RS I



Misslon 10123

Resolution in lines/mm based on the aerial image modulation = 4404 curve from edge trm o
da.u reduced by comp\ucr techniques. ' . .

_ Arithmetic Mean 84.3 /mm o '_ | -
T Standard Deviation 21.6 /mm S
- Coefficient of Dispersion - 26% | - ] L
Number of Edges 101 . .
M.1.P. Frame ooour Vain

Spread function width at 50% amplitude In microns from edge trace data reduced by eompum

techniques. . ' J
Arithmetic Mean 10.1 4 _,
Standard Deviation d2p
Coefficlent of Dispersion 31% | | :
Number of Edges " 101 ' - o
M.ILP, Frame 8.0 u
TABLE 10-5
T 5;3‘
. L ] * "y &



C B aer e e

i

" Analysis of Photographic Image to Evalu . System Pctormmc .

. Missioa 1012-3

Resolution in lines/mm based oa the aerial tmm modulation . £404 cﬁm?from edge
reduced by computer techniques. o - . '
"~ FWD AFT
Camera Camera  Alrfields X
Arithmetic Mean 83.8 I/mm  84.8 /mm 80.6 }/mm
Standard Deviation 24.1 Vmm  18.9 Vmm 22.0 Vmm
Coelficient of Dispersion 20% - 23% 27%

Number of Edges _ 53 49 66 a8

UL SN

-

Spread function width at 50% amplitude in microas from edge trico data rodueodhy
techaiques. . o _ _ .
" FWD AFT o IR

Camera Camera Airtields Buildings -

Arithmetic Mean 10.4 e i 10T 0 8.0u SR
‘Standard Deviation . 3.6 4 2.6k  34u - 23u o O

Coelficient of Dispersion  35% 26%. . 81% - 25% - g
Number of Edges . &3 Y S ' S ' S

L
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D-52
D-53
D-52
D-53
D-%4
D-5§4
D-58
D-56

- D=56

D-56
D-56
D-58
D-56
D-56
D-36
D-58
D-36
D-56
D-88
D-5¢
D-38
D-58
D-34

071
073
073
036
036
047

047 .

- 052
053
054

. 054

061
061
066
066
068
069
070
079
090

050
- 090

a3

Y10.0
Y10.0
Yid. 2
Yid.2

Y12
Yil.3

Y10.7
Y10.7
Y12.3
Y12.3
Yi1.7
Yi1.7
Y13.5

Y13.5

Y10.0
Y10.0
Y10.2
¥Y10.2
Y13.3
Y13.3
¥13.2

Orientatlon ._L. .
089 _mndf..g.
089 :_ Bulldings
093 ‘Alrfield
093 * Airfield
035 . Bulldings
035 Bulidings "
08% . Mrﬂeld_ . :; .
08s . Airfleld 5
165 Airfield
- 165 Airfleld
130 Airfield .-
130 Adrfield
105 Airfleld .
105 Airfleld ..
035 Airfield
035 Alrtield
110 Alrfield
110 Alrtield
080 Airfield
080 Alrfield .
078 Buildings
075 Bulldings
03 ,

' ‘&cr !

12.9
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7.8
6.3

8.1 .8
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50% *
Amplitude B
:  Spread
Function
Pass Frame . . Location Orientation Bubject crons ‘Resolution
. D-56 091 | X28.2°Y¥10.0. 100 Afld 102 - WOEEE
D-56 - 001 X28.2 Y10.0 - 100  Afriteld R N
. D-56 108 X21.9 Y10.9 075 CArfleld 98 T80
D-56_ 106  X21.9 Y10.9 18 . Alrfield 10,6 L 60 e
D-56 106 ° X21.9 Y10.9 075 Airfield 109 &
D-56 106 - X21.9 Y109 - 076 - Alrfield 9.1 88
D-56 107 X17.8 Yi3.1 075 Afrfield .7 - 0m |
D-56 107 - Xi7.8 Yid.1 015 Atrfleld .
D-56 - 111 .° X50.0 YI0.5 089 | Airfield
D-56 111 X59.0 Y10.5 089 - Airfleld
D-63 - 008 X140 Y10.2 085 Atrfield
D-63 008 X14.0 Y103 085 Airfield |
D-63 009 - X46.4 Y14.3 025 Bufldings 10.8 % . .
D-63 009 X46.4 Y14.3 025 Butldings 6.9 1
D-63 010 X35.9 Y12.9 030 _ Bulldings *© 6.6 e
D-63 010 X35.0 Yi12.9 030 - Buldngs © 68 11
D-63 010 X357 Yi1.0 010 Alrfield 58 126
" D-63 010 © X357 YILO 070 . - Airfield 12.5 6 °
* *"D-63* 011 X49.7 Y10.5 - 075  °  Alfield . 5,0 - ur
D-63* o011 X49.7 Y10.5 075 Airfield . 6.1 114 1
D-63* 011 X46.1 Yi1,7 065 Bullings 8.0 - - 412 ..
D-63 014 ©  X13.7 Y13.8 035 Bulldings 7.7 102
D-63 014 . XI3.7 YI3.8 035 ' Bundiogs . 64 130 -
;+ D-63 o1s X50.0 Y12.3 - 028 Bulldings 9.0 @
D-83 o1s X58.0 Y13.3 025 Buildings 8.1 g1 3
D-63 - 017 . X651 YIa% , 6.8 8 .. .
*M.LP. Frame o T %
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IRt \,"_ s 7- ’ .__ 3
S s YRD T Mission 20123 -
. S NS . Amplitude . S
. - oo . Spread = ' o 1

= tE

Pass Frame . Loeation - Oﬂenﬁibn' ‘ Sub]eét
D-52 070 X70.2 Y 9.8,.(a<080 -’ Buildngs - ‘7.7

D52 00 . X102 Y98 . 080 . ' Bulldings - - - 11.0

T,

ps2 o1 X507 WiL3 -7 090 . i Dulldings . 8.8 %
D2 o117 . X507 YiL3 . 080 - Buildings . ' 5.8
D-52 079  X50.0 Y13.8 092 - T - Alsfied .
D-52 079 .  X50.0 Y13.8 - 092 .. - Alrfield
D-54 - 041 X523 Y14.6 . 048 ' - Bulldings .. .
. D-s¢ 041 .. XS2.3 YI4.6- ., 046 - i Bulldings i, :|

- Width

(Microns)

L N
[

D-56 067 °  ° X53.8 Yil.4 .. 130 . Airfield o
D-56 067 X53.8 Yil.4 [ 130 °0 77 Adrfield

D-56 072 - X60.6 Y10.2 - 040 - ° - Airfield
D-56 072 .. . X60.6 Y10.3 = 040 ° . .Alrfleld
D-56 075 - X565 Y13.6.. . 130 . Arfied
D-56 075  X56.5 Y13.6 - 130 Airfield
- D-56 085 - X352 YI3.5 . . 075 -1 . Alrfield
D-56 085 X352 Y35 - 015 . - Alrfield . | o
D56 096 X568 Y10.3 ‘. 080 . .. Buldings . - 9.5 - - T3 _ .
D-$6 097 . X625 Y13.7 . 100 'y  Alrfleld L |
TD-s6 097 ' . X62.6 Y13.7:" 100 0 Atefield L 10.8 o -
D-S¢ 112 X601 Y13,0 . - 088 - Atfield . 10,6 ...
D-s6 112 - X691 YI3.0° + 088 .- .. Arfield . 10.3 .. 88
D-5¢ 114 X703 ViLe - 001 " ¢ fAifild .0 1.7 . 0 6§ .
D-56 14 - X783 YiL.8 091 - Airield .. 1%.3°- " .Jim
U7 . X311 Y18 080 . Aicfield . B I
Yi.5 . 045 Bulldings
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Pass | Frams’
D-63 014
p-63 - 014

. D-63 014
D-63  Ol4 .
D-63 016
D-63 ° 016 .
D-63 - 018
D-63 016
D-63* - 017

' D-63* 017
D-63¢ 017 .
D-63* 017
D-63¢ 017
D-63 021
D-63 021
D-63 022
'D-63 . 022
D-63 072
D-68 - 072
D-68 083
D-8§ 083
D-71 085
D-71 083

© Mission 1083-2.

,
n
Lo

50% f
. ) Amplitude
) Spread SR
' Function . :
S Width R 99 ) S
XT1.5 Y13.4 o 005 ¢ - Alrfield 0.3 ... -8
XTS5 Y134 095 - Alrfleld 15,4 85
X716 Y13.4 005 . Alrfield IR X IURERY ' N
XT1.5 Vid4 - 95 Aemeld - .3 L0 m
X54.8 Y12.6 070 Alrfield 8. 116
X54.8 Yi2.8 - 070 Afrfield 6.6 1ur
| X546 Y10,7 025 Buildings . 8.3 . 84 -
X54.6 Y107 025 Buildings .- 9.8 . £ )
X44.3 YI1.8 045 ;' Buildings -, °- 8,1 %ii.il g8
X44.3 Y11.8 045 < Bulldings - 10,7 o g
X40.5 Y13.5 070 Airfield 11.6 - 70
. X40.5 Y13.5 070 Atrtield 8.3 . ., - 84
X40.5 Y135 070 Airfield 9.3 . R
 X32.5 YiLS 120 Buildings 11,6 5 .
| X325 YiL.S_ - 120 Bulldings© . 16.7 . S4 .
X21.2 Y13,3 055 . Bulldings 107 -, 8.
X202 ¥i3.3. 055 .. Buldngs . 106 . 18
X22.0 Yi4.4 10 - Afleld - 9.6 . %
X22,0 Yid.4 200 Atefietd . 109 . 86
. X42.8 Y110 105 Alrfield - - 63 119 .
X42.8 Yile - 105 Airfield . 8.8 1 . 83 s
X29.0 Y13.0 140 Atrfield v 6.2 © T 128
X20.0 ¥13,0 . 140 Artidd_ - 16,0 Y - s G
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SECTION 11-,

OBSERVED DATA -

Mission 1012 cameras were activated for de'scexiding {daylight) Passes .7
15, 46, 47, and 63. A s
‘ A, i S

On Pass 15, solid cloud cover wagﬂencouMe;e:d.

Pass 46 was over Missouri and Arkansas with léss than 10% cloucf
cover and very little noticeable haze. At Fort Leonard Wood, Missouri;’
6" east of C/F, runway numbers were clearly read, aircraft nacelles .
seen and autos distinguished from trucks. The 2 foot spray from the -+ = . i~ -
rotating arms on sewage disposal tanks could be seen. Springfield, -
Missouri was very clear 8' west of C/F. Individual cars in a parking
lot could be singied out easily. At Little Rock AFB KC 135'a nacells . o e
could not be seen, but their shadow could. ,

Pass 47 covered fixed CORN targets at Indian Springs and Pahrump, .-
At Indian Springs target, the Group 5 was resolved along track and cross -
track in aft photography while the forward photography could riot resol
the largest group. This indicates ground resolution of 7 feet for the aft
camera. A few miles away at Pahrump target, the aft camera resolved

Group 4 and the forward Group 3. This indicates the aft camera perfor- L g
mance at 9 - 10 feet and the forward at 11 - 12 feet. Southwest from e
Hoover Dam, 3 rows of high voltage line towers could be seen clearly, out iy
to the end of the format. B

Pass 63 centered down the San Joaquin Valley of California. The
San Francisco Bay area was covered on the west end of the format and
thus afforded a splendid opportunity for extensive field checking.

The Bay Area had considerable haze or smog that day with ground PR
visability less than 3 miles. The only evidence of this haze in the photo- "=
graphy was a slight softness in the Bay Area compared to a sharp, crisp

£
<F
Y
A

appearance of the Central Valley. However, this did not contribute o2
appreciably to the edge spread or diffusion in this case. =

For example, where the Hetch-Hetchy aqueduct crosses Highway 17 ‘:'—f
east of Newark, it is carried overhead.in a pipe 42 inches in diameter, 23
and has an aluminum paint finish. With the projected scale micrometer, _
it measures slightly more than 6 feet. The 24 inch spray arms at the . Lz

Palo Alto sewage plant measure 5 feet. Several 10 foot wide house trailers . . _
measure 14 feet. The Golden Gate Bridge cables are 36 1/2 inches but C
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measure 6 feet. A Sunnyvale City Water Dept. surge tank 4 feet diameter ~
measures nearly 8 feet. Note that all of these measurements were made
of objects of known dimensions, under haze conditions, and range from ~ - -
4 to 6 feet larger than a known dimension. Compare this with a measure-"" "~
ment made on a B52 at Travis AFB in the San Joaquin Valley under clear Y
conditions, its' 185 foot wingspan measures 189 feet. K

Water surfaces usually look dark (on positives) in aft photography, and - ey
light in foreward in the westward part of a format for a positwe sun azxmuth g
Thie probably accounts for the fact that a 23 foot diameter swimming pool
measured 28 feet in the foreward and 24 feet in the aft. ] LR

IS
. U
atarl i

This pass over the Bay Area has been highly valuable. It has permitted T
many field checks at no cost. It would be equally valuable to have at least
one short burst of the A/P area on each mission for field checks during
mission evaluation. ‘

il

The final report on Mission 1011 noted a consistant discrepancy between i
geodetic coordinates given in the frame ephermis and the actual photograpl;y‘ S
The source of this error was found to be the use of geocentnc latitude and -} ,,,,m % J
longitude in place of geodetic in computer generation of the frame ephemeris.”” - -
This has been corrected and checked against current photography. The .
error was found to be less than one mile without corrections for vehicle B
attitude.

ISR

¢
[ A
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' MISSION 1012-1 STEL

LAR-INDEX CAMERA |

. (.
R ¥

A. COMPONENT ASSIGNMENT

. .
Component
Camera e -

Index Reseau
Stellar_ Reseau

B. CAMERA DATA AND FLIGHT SETTINGS

Stellar Camera:

Lens : 85 mnr{/1.8
Exposure Time - -~ 2 seconds
Filter Type " None <

] Film Type Eastman Type 4401

Index Camera:

Lens 38 mm 1/4.5 S e
Exposure Time 1/500 gecond s :‘“"j
Filter Type Wratten 21 ;:_;7;;"‘5
Film Type Eastman Type 4400 ey
C. POST FLIGHT EVALUATION e 4

A. Stellar Camera

The stellar camera did not appear to work in orbit. No stellar
photographs were present in the 13. 5 feet of stellar material that
was removed from SRV #1 and subsequently proceased. 132.5 feet
of this material was pre-flight leader used to thread up the SRV,

-158-




stellar chute. and stellar camera prior to flight The last one foot
was the only film actually from the flight spool. .
"A quantitative analysis of VAFB pre-flight stellar camera e
operations show that ground operations are responsible for moving o
the recovered film onto the take-up spool in SRV #1 with the possible -
exception of the last 7 inches of film. The last 7-inches of film is" " -.
either 3 to 4 frames of stellar film transported in orbit after wh:lch
failure occurred or represents film transported on the ground and .
not accounted for due to inaccuracies in accounti.n.g for al]. photo- -
graphy generated on the ground. - S _ SRR

B. Index Camera

The index camera, like the stellar camera, does not appear to TR 3
have worked in orbit. No index photography containing terrain : :
imagery was recovered in the 27. 7 feet of index camera material
that was subsequently processed. 21.7 feet of the recovered index
camera material was pre-flight thread up leader. . The last 6 fee
was the only film actually from the flight spool.-. Quantitative a
shows that at least 4 of the 6 feet of index camera film was transport
into SRV #1 prior to launch. The remaining film appears to have .
been transported in orbit prior to failure.

The final splice, jointing the index flight film to the leader ahead
of it, was poorly made.

The film edges at the splice were mis-aligned. Mis-alignment wag - 3
2.1 degrees. Splice fold over occurred during film transport, probably .
when the splice passed the metering roller. No physical damage to the By
remainder of the recovered film is traceable to the poor splice. ’ -
Analysis shows that the poor splice was transported into SRV #1 prior
to launch. Index camera telemetry on the ground indicated normal
film movement and camera operation. The defective splice does not
appear to be associated with the Stellar/Index camera failure.

Minor physical damage along several feet of one of the edges of
recovered index film was traced to mistracking i
processing equipment subsequent to the flight.
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SECTION 13

MISSION 1012-2 STELLAR INDEX CAMERA

A. COMPONENT ASSIGNMENT

Component i " Serial Number -
Camera ~ D-46 ) - :1,.‘ _
Index Reseau o 52 | ’ﬁ SRS
Stellar Reseau ST 53 . iy

B. CAMERA DATA AND FLIGHT SETTINGS

~ e

Stellar Camera:

Lens 85 mm /1.8

Exposure Time 2 seconds ;

Filter Type ~ None _ .,__ :

Film Type " Eastman Type 4401‘.:“ ks
Index Camera:

Lens 38 mm £/4.5

Exposure Time 1/500 second

Filter Type Wratten 21

Film Type Eastman Type 4400

C. POST FLIGHT EVALUATION
A. Stellar Camera
The camera produced 208 frames of stellar photography during
the mission. Approximately 80 stars were recorded in each format
with adequate geometry for vehicle attitude reduction.
Frames 204 thru 208 were grossly overexposed from earth light

due to loss of attitude control. These frames were all black and
contained no stars due to vehicle attitude difficulties that caused

-160-b
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over exposure from earth light. 'I'he camera worked well throughout Ok
the mission. Fiducials and reseau grid recording was good. Emulsion - -
cracks within the stellar formats caused minor degradation during the .
later portion of the mission. _ . L

B. Index Camera s 7 -

The camera produced 208 frames of index photography during the -
mission. Overall quality and information content was good. Resolution
wasg good. The last four frames of photography contained horizon -
imagery due to vehicle attitude difficulties. Correlation lamp record-’
ing was good. No corona discharge or dendritic static was evident.
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The attitude errors for each frame and the attitude oontrol rstes u-e
calculated at the A/P computer facility. -The computer slio plota the{{?'“m
frequency distribution of the rates and errors. - Figures 14-1 through 14-
show these distributions for Mission 1012-1 and E:igures 14-5 through
14-10 for Mission 1012-2,

The summary table below lists the mmmum attitude errors and rates =
that were experienced during 90% of the photographic operations, excluding -
the first six frames of each operation, and the total range of the errorp ~ S
and rates. . - St

| Mission 1012-1 - = . % ;2 Missfon

Value 90%  Range S peg ®
Pitch Error (o) 0.65 -0.65 to +1.10 0.97 -0.90 to +1. 50
Roll Error (%) 0.51  -0.80 to+0.60 0.77  -0.30t0+1.75 -,
Yaw Error (°) Not Available 0.51 -1.45to+ .75
Pitch Rate (°/hr.) 47.06  -95 to+90 45.2  -90 to +60 i ,,
Roll Rate (°/hr.) 33.21 -85 to+65 30.7 -45 to +56 - .-
Yaw Rate (°/br. ) Not Available 20.36 -34 to + 74

The performance of the attitude control system is comparable to the
contro] systems used on recent missions. The panoramic photography was
not degraded by the attitude control system.
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SECTION 15

IMAGE SM‘EAR ANALYSB

The frame correlation tape supplied to AlP by NPIC contains the o
binary time word of each frame of photography. A computer program has
been assembled at A/P which calculates the exposure time of each frame - . -3
and compares the camera cycle rate with the ephemeris to calculate the V/h <55, ..
mismatch. This data is combined with the vehicle attitude error and rate 7' {%
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 : - AER

track IMC error and the limit of ground resolution that can be acquired by & ,, ) ‘—_;
camera regardless of focal length and system capabilities. ~ S

The computer rejects the first six frames of all operations as the hrge PO
V/h error induced by camera start-up is not representative of the overall 7.5 ..
system operations. The frequency distribution of the V/h errors and resolu- * - 2

tion limits are computer plotted and are shown in Figures 15-1 through 15-5.

The summary table below presents the maximum V/h ratio errors and :
resolution limits that existed during 90% of the photographic operations and . . T
the total range of valuea during all operations that were computed

: BT Miuion 1012-1“'-'- -
Value : 90% Ra:g_

V/h Ratio Error (%) 1.5 -5.8t0+2.6 5.8 -8.6t0+3.0 _

Along Track ' ' K
Resolution Limit (ft.) 4.8 0to5.8 3.3 0t09.0

Cross Track S i
Resolution Limit (ft.) N/A N/A 5.9 Oto11.8 -

The V/h ratio errors are attributed to the low orbital altitude attained during

the missions life. The low altitude required the V/h programmer to be operated .-*
at its highest designed voltage limit. The V/h voltage limit was not sufficient .
to cycle the cameras fast enough to stop all image motion at the lowest orbital S
altitudes. . - S e

During portions of Mission 1012, the attitude of the vehicle in the yaw - :. ‘ 3
direction was altered in a controlled way to reduce the image degrading affect
due to earth rotation. It was expected that terrain definition might be improved .
if yaw steering compensated for earth rotational effects. To prove this, identical : -."f~'
terrain photography generated with and without yaw steering was microscOp:lcally
compared. .5




, A ﬁmﬁ cornparison was mad en L€ rame 75. pass I
{with yaw steering) at 47 degrees North latitude, - 104 0.m.’ altitude and
the same terrain area in frame 101, pase 87 (with no ‘yaw steering) at -
96 n. m. both from the forward camera. . These frames were compared
and used for final analysis after many other frame_ combinations were: %
compared and eliminated because of’ obgions ‘weather differences such u o
snow and cloud formations that made analysxs lmpossible., - :

The frame with no yaw steering control appélred to eontein more _' y
ground detail than the frame with yaw steering control.’ Certtin objecta ‘
were detectable and others were sometimes recognizable in the photo- DT
graphy generated with no yaw steering control. The above mentioned .- -~ -
objects were not present in the photography generated with yow control )

operating. °

After examination of orbital parameters" and illumination associated
with the photography selected for determining the effect of yaw steering - . ;~

steering was of better definition because of greater 3cene__,lgrigh;ugaq
range during exposure and a smaller scale.” The scale of photdgra;
generated without yaw steering was approximately 1 to 202, 000 and:

1 to 312, 000 with yaw steering.

During pass D-57, at approximately 10° South latitude, the main
cameras were operated with the Yaw Programmer disabled so that the
vehicle was not yaw steered to compensate for image smear caused by
the earths rotation during exposure.

Photography produced during pass D-57 was extensively examined . PR
for image smear degradation in the cross track direction. - The examlmtion g
revealed no obvious degradation of terrain imagery in the cross track -
direction. Straight edged imagery was difficult to find for this evaluation
since pass D-57 contained no cultural areas. However, further analyshl
left the photo-interpreter with the impression that ground detail was Coal
smeared in the cross track direction. The computed cross track resolution
limit was in excess of 11 feet. The high ground resolution limitation in =~
the cross track direction during pass D-57 is attributed principally
to the combined effect of uncompensated earth rotation of -3. 4 degrees and
yaw errorof -1.4 degrees at & nominal exposure time of 1/274 seconds

~-174-
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SECTION 16

. 1“:

RADIATION DOSAGE .

Each recdvery system ﬂbwn on afCorofxa miaa;.on ‘contains a sealed
packet of Eastman Type 4401 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 procesaing

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 radiation level eqmvalents

Mission £912 -1

- B + P
Emulsion - Density Radiation
Type 4401 0.17 0.5 R 0.19 0.6 R
Royal X Pan 0.19 0.5R 0.21 0.6 R

The mean total radiation seen by the take-up cassettes during both
missions was approximately 0.6 roentgens. This level is somewhat less

than received during recent missions and is below the level that will
degrade the panoramic photography.
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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 consistent with
reliability reporting for the vehicle.

Beginning with Mission 1012, the reliability estimates have been
determined on a basis identical to that incorporated by the Agena vehicle.
The criteria for acceptance cr rejection of samples, and the ¢alculations
of the reliability estxmates are therefore now d.u'ectly correlated mt the - =
vehicle system. ‘ i g

The reliability est1mates of thls sectmn deaI exclusxvely with the pay- '
load. Failures to achieve orbit or vehicle induced failures are thereby
excluded. Recoveries before a complete mission has been completed are
considered as full missions providing that early termination was caused by
reasons not connected with payload operation. Film quality is not considered
in the reliability estimate calculation. 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 recording
and stellar-index camera operation.

Gk
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Panoramic Camera Reliability

Sample Size - 76 opportuniti;éé to operate.
One failure - capping shutter on slave instrument on system M-17.

Assume - 3000 cycles per camera per mission.
Estimated Reliability = 97. 8% at 50% confidence level.

Main Camera Door Reliability

Sample Size - 30 vehicles x 2 doors = 60 opportunities to operate.
Estimated Reliability = 98. 8% at 50% confidence level.

Payload Command and Control

Sample Size - 3720 hours operation in sample

No failures
Estimated Reliability = 98.2% at 50% confidence level

Pa.yload Clock Reliability
- e
, Sample Size - 3720 hourn 6peratioh’ . sampl
No failures TR TR
Estimated Reliability = 98. 2% at 50% confidence level.

Estimated Reliability of Payload Functioning on orbit = 96. 9% at
50% confidence level.

Recovery System Reliability _ sy
26 opportunities to recover e :%3
1 failure - improper separation due to water seal - cutter failure -
Estimated Reliability = 93. 5% at 50% confidence level.

Stellar-Index Camera Reliability
Sample begins with J5 2
Sample size = 6,375 cycles .

No failures
Estimated Reliability = 95. 4% at 50% confidence
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Horizon Camera Reliability

Sample begins with J5 - 16 samples
Estimated Reliability of Singie Camera = 95. 8% at 50% confidence level.
Estimated Reliability of Four Horizon Cameras at a Parallel

Redundant System = 89.8% at 50% confidence level. ~—
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SECTION 18

SUMMARY DATA

The comparison of the operating parameters and the performance
achieved by previous missions has been difficult due to the large volume
of data that results from each mission. Some of the pertinent character-
istics from 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, four roller scan head and Corona J
capabilities.* Only those missions that culminated in the recovery of
some photography have been listed, therefore Missions 1003 and 1005
are deleted. :
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