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. FOREWORD ,=

This report details the performance of the payload system during
the operational phase of the Program.Flight Test Vehicle 1627.

Lockheed Missiles and Space Company has the responsibility for
evaluating payload performance under the Level-of-Effort and ''J"
System contracts.,

" This document is the final payload test and performance evaluation

P report for Missions 1031-1 and 1081<2 which was launched on 7 April ;
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So ‘ o " INTRODUCTION
E_v . - This report presents the final performance evaluation of Missions
2 " 1031-1 and 1031-2 of the Corona Program. The purpose of this report
A is to define the performance characteristics of the J-30 payload system
S and to identify the source of in-flight anomalies.
; The performance evaluation was jointly conducted by rdpresentatives
: . of Lockheed Missiles and Space Company (LMSC) and ITEK at the
‘ facilities of NPIC and AFSPPF. The off-line evaluation using Corona

engineering photography acquired over the United States was performed

#, . ﬁ_, at the mdwxdual contractors plants. N i

The quantxtatwe data used for this report is obtained from govern-
ment organizations. The diffuse density data, and MTF/AIM resolution
r., +.;, * are produced by AESPPF. The vehicle attitude error values, frame

} L7557 correlation times ai-e made at NPIC who also supply the Pr
_ Sﬂ"- y and MTF/AIM resolution reports published b&

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 ctriteria selected for the mission.
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SECTION 1
: SYSTEM PERFORMANCE
A.  MISSION OBJECTIVES

The payload section of Mission 1031, placed into orbit by Flight Test
Vehicle #1627 and LV-~2A booster #474, consisted of two panoramic

' careras, two Stellar-Index cameras, two Mark 5A recovery capsules and

a space structure to enclose the cameras and provide mounting surfaces
for all equipments, Figure l1-1 presents an inboard profile of the J-30
payload system. This Corona "J' system is designed to acquire search

.and.yeconnaissance photography of selected areas of the earth from

orbital altitudes. The planned mission was a six day photographic period
followed by a five day photographic period.-

B. ’ MISSION . DESCRIPTION i} '

_ The payload was launched from Vandenberg Air Force Base (VAFB)
at 2202:55 Z (1402:55 PST) on 7 April 1966. Ascent and injection were
normal and the achieved orbit within nominal tolerances, Tracking and ‘
cemmand support was effected by thé Air Force Satellite Contr
consisting of tra i

under central /

control of the Satellite Test Center at Sunnyvale, California. Mission 1031-1
consisted of seven days operation and was completed by air recovery on .
14 April 1966, . Mission 1031-2 followed immediately with no deactivate period

- and consisted of four days operation and was completed by air recovery on

18 Apr11 1966.

~
.

The compar:.son of the planned and actual orbit parameters is tabulated

as follows: ‘ A
-+ - ORBITAL PARAMETERS
Parameter : Predicted e Orbit 52 Actuals

. Period {Min, ) e 89.87 L. ’ - 89.55

Perigee (N.M.) 107.7 ' 104.55

Apogee (N.M.) 184. 4 | 170. 39
: Inclmatlon (Deg- ) R '-75- 0 " ' C '. T . ’ L 75. 072

Perigee Latitude (Deg.N ) S 21,0 s 23,303

Eccentncxty g 0.0107 o 0.00819
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wf - @] - PANORAMIC CAMERAS

The photographic quality of the forward looking camera was exceptionally
. good and judged to be superior to the aft instrument, The slave camera failed

T © " during the cut and wrap sequence.

€, D. STELLAR-INDEX CAMERAS

._ The D-83 camera functioned properly throughout the -1 mission and
‘ produced good imagery.

The D-86 camera produced usable stellar imagery and good index

W“"W photography., There was heavy flare fog on the stellar film and 16 frames
. were lost due to the early activation of the hot wire cutter,

OTHER SUB SYSTEMS

B '—'f ,.._ .

The command, .control and instrumentation systems operated normally.
The clock accuracy was satisfactory, the pressure make-up system operation
was normal, the thermal environment was within tolerance and both recovery

~ . Bystems performed successfully.




2 SECTION 2
Fves
PRE-FLIGHT SYSTEMS TEST
A. ENVIRONMENTAL TESTING. |
1.  Test Objective
As a standard procedure, the J payload systems are subjected to
thermal/altitude environmental testing which simulates orbital
- environment. ‘One of the purposes of this test is to demonstrate
@s;-;;;x..‘-,-..,:__,.;‘» _zw".. . . the system susceptibility to corona discharge. Such discharge

fogs the film thus degrading the operational photography.

. 2. Test Summary
e e N
A I The J-30 TASC test was conducted at Sunnyvale from 11-16-65
through 11-24-65. The test was a basic chamber program

: modified to perform a special high and low temperature test
~ on the -1 take-up cassette,

-

Performance of the payload system was generally satisfactory.

Instrument cycle periods varied from 3.4% fast to 2, 6% slow.
Cycle period data are tabulated in Table 2-1, A plot of % error
versus instrument thermocouple temperature is included and
indicates a possible correlation between temperature and cycle
period error. See Figure 2-3.

Excessive coasting was observed for the master instrument at
fast cycle rates. The instrument coasted to approximately the
s center of format monitor 'make’ position. (The center of
format closure was the first step noted at start-up on the next
operation., )
The -1 Stellar-Index métering occurred in . 6 second during the
first portion of the test., Metering time was normal 1, 6 seconds
by the end of the test, The -2 Stellar-Index operation was satis-
factory. o< E I A :, .

- -
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2. . Test Summary (continued)

T,
= W
F
[3
s

o o - ‘I‘hé clock accuracy was satisfactory. -However, spurious
: T _ serial 'readouts occurred during the;test. See Table 2-2,

» .
L ™ . - -

"

i - The pressure make-up system operated normally. Average
a .gas consumption wag 8,0 lbs/min. . ,

Y " The comma.nd'system functioned properly for both missions
L - with no evidence of any malfunctions,

S a e Transfer was given prior to arm in the -1 recovery sequence.
£ . The system was reset and the sequence was reinitiated. Cut
1’*‘*""1 & L L 58T ghd Vrrap and-switchover to the -2 recovery system was normal.
The -2 recovery sequence was normal.

i: . The horizon idlers for both irstruments were noisy. The
e« olens rotation rmonitor for the slave instrument was intermittent,

Both film foota.gd pots for both take-up cassettes were in

error from the calibration data. Post test evaluation indicates
R .. the pots were calibrated using a 200K shunt simulating the vol-
T - tage control oscillator load. The normal shunt is 1 meg.
Recalibration was accomplished.

Instrument #184 exhibited excessive corona. The film metering
rollers were replaced and in retest the system met the specifi-
cations for corona marking.
. ¥
Temperature data at various times were taken and compared
with the thermocouple data for the master and slave instruments.
These data indicate good correlation. The average instrument
_ temperatures are an average of all temp sensors on the instru-
o LT . ment, See 'I‘a.ble 2-3.
The thermal obJectxves of the high and low temperature tests
“were not fully met. Nd adverse effect was evident on the payload
system with the exception of the posmble effect on the cycle
perxods as noted above. "

v 1‘ * B R o :




B. RESOLUTION TEST

‘Resolution and theodolite tests were performed on 7 December 1965,
Results of the thru-focus resolution tests of pan instruments 184 and 185
show the following characteristics:

. L)

Master Pan Instrument No, 184

Maximum high contrast resolution 157 lines/mm at +, 000
focal position.

Maximum low contrast resolution 95 lines/mm at + ., 000
focal position.

Slave Instrument No. 185

Maximum high contrast resolution 167 lines/mm at + . 001

Tl - focal position.

- '

‘Maximum low contrast resolution 108 lines/mm at +.001
focal position.

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

C. LIGHT LEAK TEST

The new light boardy T5-6310, was used for the first time to flood
light the J-30 system during the scheduled light leak test, The test was
performed January 12, and tl_me exhibit analyzed January 13, 19686..

v
The soak period was extended from 30 minutes to 1 hour for J-30
system and up. The illumination level at the barrel surfaces was approxi-
mately 1250 foot candles. -

The light fog patterns encountered in both master and slave film
exhibits are attributed to minor camera drum-felt seal leaks associated
with basic camera design. The density of the fogged areas ranged from
0.2 to 1,3 above the 0. 18 base plus fog level, .The total area affected was
not more than 6 square inches on each instrument. , ¢
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ITEK personnel performed the usual rework steps taken when leaks

are found. The affected areas are restricted to startup and shutdown

frames. It was recommended that the results of this test be accepted,

The duration and intensity of light employed in this test using 3401
type film approximates the exposure of the system to two ninety minute
orbits of non-operation around the éarth allowing 45 minutes of solar
illumination per orbit. The light leak fog marks on the test film exhibits
approach the appearance of in-flight results.

D. FLIGHT LOADING AND CERTIFICATION

Film from the flight readiness operation was examined on 4/1/686,

2£%* The 200 pps’ tifhing track was missing in both master and slave. Sub-

sequent investigation disclosed the source of the problem to be low voltage
at the 400 cycle power supply in the console. This was corrected and the

. operation re-run. All data was present and acceptable on the film from the

£5E 4 re-run, S

During flight loadin'g, the primary spool, #136 designated for the
slave, was found to be defective. The flanges pinched the film on one side
and had a . 2 inch gap on the opposite side, indicating a possible deformed
flange, Whether this was die to faulty spooling (side loading) or actual
bent spool flange, has not been determined.

The secondary spool #130B was loaded. J-30 system audit was con-
ducted and the system certified for flight on 3 April 1966.
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-
;?ﬂ J-30 1847185 TASC CYCLE RATES 11/29/65

R , ) INST 166 . TNST 185 1647165
S - REV/MODE RAMP T.U.Re . ACT. CAL. DEV.  ACT. CAL. DOEV. DIFF.

T . ) A 7T 7 . 39 3,493 3.518 0.70F 3.468 3.505 1.04F =0.72
| T 2215 2528 20334 0.24F _2.313 2.526 0.44F =0,59

L

1 1550 2,183 24215 l.44F

S 7Y P ‘ 2,183 2.208 1.11F ~

1 2150 2.155 24204 2.24F 2,168 24208 1.82F 0,60
L8 T35 2,837 2.887 1.73F  2.827 2.876 1.TIF =0.35
—8 1355 2.393 Z.446 Z.16F  £.393 2.436 T1.76F =0.00

v 2274 0 2.513 2,561 1.86F 2.500 2.551 1.98F ~0.52

2 261 5.230 5.406 3.22F  $.193 5.379 3.46F ~0.71

T 1862 2.683 2.653 1.145 2663 2.643-0.7851'70175 -

: 11 1 1940  2.303 2,263 1.79S 2,283 2.254 1.30S -0.87
| 1095  2.760 2.694 2.45S 2.750 2.684 2.47S =0.36

8
8 1845 2.530 2,492 1.52§  2.507 2.482 1.005 =0.91
_ 111 -0 . 2.330 2,28) 2,155 _ 2,303 2.271 1.405 =1.16 _
T =0 24330 2.281 2,155  2.300 2.271 1.275 -1.29
"1 11 -0 - 2.335 2.281 7,378 T 2.305 2.271 1.495 -1.28

131 "';:g?" 2.343 2.281 2.725 20305 2,271 1,498 =1.62 _
LT 7Toun 2,900?-031:5.4zsf"z.93! ?-oro.z:&ssi.4¥;&1¥7"
:fi.l-*’?‘;: -??€?{\2?’9’ 2,655 2.600 2.555 2005 =0-95

..
"
* --A . - - 7 - - -
e It b - - e = e n . a—t—e o 0y =
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7 . INST 184 INST 185 1847185
A REV/MODE RAMP T.U.Re  ACT. CAL. DOEV. ACT. CAL. DEV. DIFF.
E??QZ_ v A T T 2428 T 2.743 2,652 3.425  2.720 2.642 2,955 -0.84
5 on a4 1 877 3,000 3000 2.31S_ 3.087 2.989_2.595_=i.0b__
o A 890 44645 4511 2.9TS  4.665 40493 3.835 0443

1660  2.320 2.268 2.31S  2.283 2.258 1.105 <~1.59
2970 4,520 4,447 1,665 €,455 4,629 Q.585 -l.44
340  3.625 3.544 20295 3.580 3.531 1.395 -1.24
1910 2.487 2.479 0.345  2.467 2.469 0.07F =0.80

1157

. Z421Q_2;11k_l411§___Z;2§Q_2;§2§_1;215__:Q;12__.

2 968 3.000 1 06F 2948 2.989 1.36F =0.67

.. 853

39_Q_

3.658 3.723 L.T4F 34625 3.709 2.26F <0.90

S Y T T T

2385

3,490 3,517 0.78F : : 465 3 ﬁgﬁ-] L2F _lez-_'.r

2.627 2.623 0,145  2.620 2.613 0.265 =0.27
, TI0  4.350 4,429 1.T6F %.350 #4110 1.39F =000
02 8 - 5 8 T27  2.880 2,891 Q.38F 2,060 2.880 0.TOF =0.69 -
03 8 5 § 1590 20400 2.433 1.37F 2.390 2.62¢ 1.38F ~0.62
03 B 5 8 O  3.120 3,102 0.585  3.100 3.091 0.305 <=0.6% |
08 B 7 7 2200 | 2.590 2,564 1035  2.600 24553 1825 0,39
06 B. 8 2 445  4.960 4,914 0,945 - 4.925 4.893 0,655 '=0,71
: 05 8 8 2. 1930  2.245 2.233 0.525 :
TT- _0s_ a- s 2 2es0 7 2,510 2,492 0,765 :
T 06 B .11 1 1460 ' 2.655 2,656 0.05F 2.665 2.646 0.0F  ~0.38 , |
6. 8 11 1 2180 . 2.330 2.329 0,085  2.325 2.319.0.265 ao.zi_;gé
Tt et o . i
N g " - Table z-1 - A i«
e e o Tl
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' INST l84 INST 185 184/18S

.06 B 111, -0 2.300 2.28] 0.84S 2,290 2.271 0.835 =0.43

06 8 1 11 =0 | 2.300 2.281 0.84S  2.290 2.271 0.83S =0,43

DEV. AND OIFF. ARE IN PERCENT

FsFAST AND S-SLOH

__THE (~) SIGN INDICATES THAY _INST 1 IS _SLOWER THAN [NST 2
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£  _J=30 CLOCK/IRIG TIME GHEGK

- IRIG IRIG cLacK DELTA DELTA

. RV DAY=HR=MIN=SEC SECCNDS SECONDS  IRIG . CLOCK _ ERROA.
. i 0L 321 8 16 34,683 27764194.683 499404.071 — —

- }_91_11L_LZ_LQ_12;l21_2111A21!;121__111311;111__139Qﬂa&&ﬁ.&&ﬂb&s&ﬁl_.ﬂ,002_
oo 0 3 54 24,444-DELTA TIME TOTAL ACCUM. ERROR ~0.002
. T08 324 9 52 54.175 28029174175 504931.663 == — pg.

S 10 324 13 29 39,140 28042179.140 517936.605 13004.965.13004.942 -0.023
T 214 226 10 11 15,500 28203075.500 141962.059 1608964358160896.366 __ 0,008
- 02 327 9 10 55.526 28285855.526 224742.081 82780.025 82780.021 0,004
borips. 98 327,16 13 44,727 28311224.727 .250111.262. 25369.201 25369.181 -0.020

3 6 20 50.552-DELTA TIME . o TOTAL ACCUM. ERROR =0.039
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SECTION 3

’ FLIGHT OPERATIONS

A. INTRODUCTION
FTV 1627 was an Agena (SS01-B) and an improved Thor booster

"(S/N 474). The vehicle was a dual recovery, D/R capability, tail first
in orbit configuration. This vehicle was the first of the 1625-1635 series
configuration flown, Among the vehicle modifications were: a new life
boat system with redesigned circuitry and relocated gas sphere, a tighter
dead band on the primary guidance system (+ 0.3” vs. + 0.5 on previous
vehlcles) no redundant 3 phase and 1 phase 400 cps type XII A inverter,
“humerous instrumentation changes, type 3C S-band beacon and XIITA
decoder, Vehicle anomalies noted during the flight operation included
failure of the solenoid isolation valve between the primary and life boat
- gas systems allowing both gas systems to supply control gas throughout

-the mission and the usual case of sub-cycle counter monitor skipping.
Vehicle malfunctions did not compromise the primary mission.

The payload system was dual recovery reconnaissance camera
system J-30 consisting of panoramic cameras 184 and 185 and stellar
index cameras D 83/101/89 and D 86/106/886.

Payload modifications included: blossom telemetry radiation on
ascent, increased range of fairing temperature sensors (500 F vs, 250 F),
delay circuit for elimination of mono coverage at start-up and shut~-down
of the camera system, and a panoramic camera film chute attached to the
- parachute cover to eliminate light leaks due to the translucent characteris-
tics of the ablative shield. '

The nominal mission plan was 6 days for -1 and 5 days for -2 with
no deactivation planned, . The actual mission was 7 days for -1 and 4 days
for -2 with no deactivation. Both missions were terminated by successful
air catch recoveries, '

/

B. SUMMARY

- All launch, ascent and mJecuon events occurred as programmed. _
-.The orbit atfained was within 3 sigma dispersion with apogee height and st e
period near the lower lumts. R




- " -

. The master panoramic camera operated normally throughout both
missions of the flight, The slave panoramic camera operated normally
~ for the -1 mission and failed during the cut and wrap sequence due to a
,postulated {ilm hangup on the -1 thrust cone.

-

Both stellar/index cameras oberated normélly. All shutter and
metering fun¢tions occurred as programmed,

The comn:fénd} ‘control, and instrumentation systems operated
, normally including the mono elimination delay.

V‘\.
.
>

v

»
-

o Clock accuracy was satisfactory. However, discontinuities of
Bowo 32.768 seconds occurred between revs 64 and 73 and 143 and 152,
' 1\9& -7 The pressure makeup system operation was normal with pressure
decreasing from 2570 psi at launch to 600 psi at the end of the flight.

P

#'w¥er s> - % » . - The thermal environment was within tolerance. The high range _
' A -.‘.":?-'“’fémgerat&re‘ sensors on the fairing indicated temperatures of approximately -
4007 F at launch + 165 seconds, (fir%t acquisition of temperature data)

and decreased to approximately 300 F at fade.

i 4 : ‘. --.-.. The blossom telemetry radiation experiment on ascent was satis-
C factory with signal strength ranging from -35 DBM at launch to -80 DBM

at fade.: | !

Both recovery systems were successfully recovered by air catch
on revs 113 and 177 respectively., The -1 blossom telemetry system |
-, failed to operate during recovery due to a telemetry battery failure. The :
‘impact point of the -1 system was approximately 83 miles down range as
a result of a postulated hangup of the slave camera film. The impact
point of the -2 system was within tolerance.

C. PANORAMIC CAMERA PERFORMANCE

The master panoramic camera operated normally throughout both  /
the -1 and -2 missions. Cut and wrap and switchover to the -2 mission were
normal. The 99/101% clutch ratios, start-up, shut-down and traansport
functions were normal on the engineering passes. ,

17a
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The slave panoramic camera operated normally throughout the
-1 mission the 99/101% clutch ratios, start-up, shut-down and transport
functions were normal on the engineering passes.

The slave panoramic camera failed during the cut and wrap operation,
An engineering operation was taken on pass 111 at VAFB which was the
last operation prior to cut and wrap. The camera system dynamics were
normal in all respects. The cut and wrap data indicated normal command
sequencing, however, there was little or no slave take-up film motion
during the 7 second reduced torque period or the programmed four cycle
cut and wrap operation. Input metering to the camera was present. The
next engineering pass was rev 120, Approximately 600 cycles were pro-
grammed between cut and wrap and rev 120, The rev 120 engineering

~'pass data indicated the slave camera was still operating, however, - no -

film was being transported and the lens rotation and center-of-format
monitors were phase shifted. Cassette rotation was indicated by
variations in the iilm footage monitor voltage resulting from the puck-arm

. 7. .bouncing over the threading rollers in the hub, The recovered film from
" the -1 mission indicated a clean cut and the proper length of film from the

engineering pass on rev 111, This eliminates two areas as possible

“causes of the failure; (1) malfunctioning of the cutter, and (2) misthreading

of the -2 cassette. The -2 recovery system verified the cassette had

' rotated from the index point,

Analysis of the data has resulted in several firm facts about the
failure.

. {1)- The slave instrument failed due to lack of cassetting, that
‘ is to say, the failure resulted from film accumulating within -
the instrument, The telemetry data indicated that film was
not being removed from the system, resulting in a loss of
tension and the subsequent film wrap-up around the metering
rollers,

(2) The -2 cassette brake and motor were found to be functioning
both in orbit and in the recovered capsule. The telemetry
data on rev 120 indicated the cassette was "free running' with
no film on the hub, The recovered cassette was tested and
found to functxon properIy No film was returned in the
cassette,. . . - i, 4 e




Analysis of telemetry data has developed the following sequence

. resulting in the camera failure. At the "Arm" signal, the low torque
voltage was placed on the take-up cassette, and the -1 capsule film
cutter fired, As the cassette started to rotate, the film end became
- bound in the area of the panoramic film chute (within the thrust cone),

- thus restricting rotation of the slave cassette.

It is believed that the

-glave cassette rotated approximately 90° and "cinched" the film and
cassette, After seven seconds of reduced torque, four frames were
metered into the camera, during the 23 second cut and wrap operation.
"~ None of this film was taken up by the cassette.
camera lost system tension and the film eventually double wrapped about
the frame metering roller.

As a result, the

At the -1 capsule separation the film hang-up was freed, but the

rev 120 the lens rotation monitor and center-of-format monitor had
changed phase by approximately 180

- ) 1'7'}”""5“"?' Itis -beﬁl'ievedrthat the film "hang-up" within the chute area also

"resulted in altering the capsule pitch-down angle and resulted in the
capsule impact point overshoot,

Cycle period data for both cameras are :tabula.ted in Table 3-1.

PANORAMIC FILM CONSUMPTION - FRAMES

Pre-launch
-1 Mission
-2 Mission

TO’I‘AL

B

- C

. . i RS ey e
Moot e e T T AR
N ° . - r B ' :_,’ ° - a

" Nominal

100
3000

2929

6029

-‘*"“”"tensmn loss had already failed the camera. On the enginekring pass on

Actual
139 130
3074 3071
2816 0
6029 3201




FMC MATCH

The FMC match was good throughout the flight. The following
settings of RTC 6, 8 and 10 were used to attain the best FMC match
during the mission;

RTC 6 8 10 COMMENTS
7 6 6 Launch settings
§ 7 8 Changed at Rev 9 to compensate

for orbit dispersions at launch.

e e - 8008 0 T -~ Changed at Rev 64 to compensate

for slow cycle rate.

STELLAR/INDEX CAMERA PERFORMA\ICE

Tt

The stellar- index cameras for both the ~1 and -2 missions
operated normally throughout the flight.

INSTRUMENTATIQON AND COMMAND SYSTEM PERFORMANCE

The instrumentation and command system operated satisfactorily
throughout both missions with no anomalies evident. Mono delay time e
was within tolerance and operated normally.

: /

CLOCK PERFORMANCE

Two discontinuities of 32, 768 seconds occurred during the flight.
The first occurred in the -1 mission between revs 64 and 73 and the
other occurred in the -2 mission between revs 143 and 152, The clock
output was apparently incremented by the 16th bit in both cases. Clock
accuracy was satisfactory with the exception of the above discontinuities.
Table 3-2 is a tabulation of the time correlation data for the flight,

PRESSURE MAKE-UP SYSTEM PERFORMANCE

The pressure make-up system performed normally throughout both

missions, Average gas consumption was 8. 0 1bs/min for a total of 245 & q._ .

minutes of operate time. The gas supply decreased from 2570 PSI at
launch to 600 PSI at the end of the -2 tmssion. :

5 me v T ——— . Y P+ A———————- e 5
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BT No.

T " H. THERMAL ENVIRONMENT

Temperature data for the!acquisitions are included in Table 3-3.
The average i%strument temperatlures ranged from a high of 82 for the
. .master and 83 for the slave at rev 9 to a low of 66 and 57 at the end of

the flight for the master and slave respectively,

-

Data from the fairing temperature sensors (LLaunch + 245 seconds)
show temperatures ranging from 235 to 440°F at acquisition decreasing
to 220 to 330 F om fairing temperature sensors 4 and 2 respectively.
Figure 3-1,

e - -'1
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3=30
REV. CP
9 A

16 A
32 A
“8 A
R
95 A
111 A
1208
127 8
143 8
159 8
Cév.

TRE (~) SIGN INCICATES TRAT IANST 1 IS SLOWEK TrHAN

184/185°
RAMP TuR
R A SECS
6 7 321
& <1 1577
6 7 1611
6 7 1640
6 5 1752
6 5 1756
o 5 1830
6 5 318
6 5 2045
6 5 1960
"6 5 15CC
ANC CiFF.

LR

Je===cINST. 184mme——[occun|NST. 1B5-—mnm

SYSIEM
caLle,

3.351
2e444
2.428

2.415

2.24¢

2.246

2.243
3.732

24242

2,242

2.242

ARE IA

FaFAST ANC $=SLCw

IACTUAL ChIT  SYSTEM ACTUAL LNIT SySTew
Cev. Dav. «oV. Lcv.
2.380 C.87S G.86S 3.360 Ce&5S 0,265
20468 C.28TS  1.30S 2.467 1.165 C.9eS
24452 C.7SS L.COS 2.440 C.7.8 3.56
2420 C.CiF $.195 2.411 C.025 G.1gF
Z.260 T.7SS  C.84S 2.25G6 C.05% 0.19S
2.260 C.76S C.66S 2.250 $.04S  £..9S
24265 1.11S  C.97S 2.260  C.6CS  O.745
2.730  C.24F G.C5F 4,060 $.0CS  3.80S
7.252. C.275  ¢.38% ‘
Z.2¢0 C.S3S  C.79S- |
2.265 1.15§ 1.01S
PERCENT
INST 2
Table 3-1

ig4/la3
CIFF.

-c.sg

-0.Cl4

-0.44

-%.22
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!**‘ , cLocx SUMMARY — ) . — e
= ‘ - ORDER FIT 1§ :
SYS TIME I/P CL TIME I/P  COMP SYS TM DELTA ST REV
0.40099678D0 05___ 01202145860 .06___0.4009967950_05__=0,0015___ 9
0.793107980 05 001594256830 06 0.793107931D 05 0.0049 16
0.397472600 05 0.206262125D0 06 0.397472549D0 05 0.0051 25
0.78933886D0 05 ___ 0.2454487u3D 06  __ 0.7893388950_0S5__=0.0035__3
0.393443780 05  0.2922592210 06 0.393443873D0 05 =0,0093 4}
0.785317280 05  0.3X4465440 06 0.785317268D0 05 0.0012 4g
00389324680 05 __ 0.378247271D 06___ 0.389324736D. 05__=0,0056__ S’
0.78144578D0 05 0O.417u593500 06 0.7818456920 05 - 0.0088 6%
AO==0,80118957300 05 Al= 0.,100000042283D0 01
_SIGMAZ0,00538 NO. ‘POINTS= . 8__ _ . _
RATIO OF CLOCK TIME TO SYS TIME= 0.9999995771710 00

e —— ORDER FIT 8 ___ _ —_
e me ~ SYS TIME I7P -, . CL TIME I/P . COMP SYS TH  OELTA ST REV  STA~
2 0.384801480 0S  0.4642276700 06  0.384801440D 05 0.0060 73
€ 0.72198743D.05___0.4979462500.06___0.7219873980_05__0.0032__ 79
i 0.380225120 05  0.132990830D0 05  0.380225092D 05 0.0028 89
I o, U 04717120830 05  0.4698863600 05 0.7171207790 05 0.0051 95
e 00375371230.05_._049921365600_05___03753712230_05___0,0007__105
Tk 0e712547980 05 001329313400 06  0.7125482200 05 ~0.0240 111
0.31497¢190 05 0.1795743230 06 0.3149782680 05 =0.0078 120
0706742100 05 __0.2187506890_06 . ..0,7067%21110_05__=0,0011_ 127
RRE 0.309566980 05  0.2654331470 06 0.309566909D0 05 0.0071 136
¥ oot 04701101180 05 | 003045945460 06  0.7011810820 05  0.0098 143
A A0Z=0.42574774270 06 Al= 0.1000000866900 01
SIGMA=0.00877 NO. POINTS= 10
RATIO OF CLOCK TIME TO SYS TIME= 0.999999533097D 00

- . — o .

N — - = =it e

ORDER FIT 1 |
;- . . SYS TIME I/P CL TIME I/P COMP SYS TM DELTA ST REV _STA
U e 00.304205690_ 05 __043513297470_06____0.3042057050_05__=0.,0015__152

g "~ 04695179980 05 0.390427157D 06 0+,6951799570 0S 0.0023 159
: 0.298221300 05 0.4371312710 06 0.2982212790 05 0.0021 168

: A0=~0,32090931340 06 A1z 001000000369“&0 01
SIGMAZ0.00205 NO. POINTS: &
RATIO _OF €L

" -“.""
’

T e £ 1 A R N P SR E N ST
. R o - Table 8-2° %7
S e _ o }
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CLOCK SUMMARY . — . - - —
- " OHDER FIT 2
,;f £3 T : SYS TIME 1/P CL TIME I/P COMP SYS TM  DELTA ST REV STA
_______o.uoog%?ao 05___0¢1202145860 .06___0+4009968330_05__=0.0053___ 9
i?“ T 04793107980 05 001594256830 06  0.7931079380 05  0.0042 16
© = 04397472600 05 0.206262125D 06  0.,3974725320 05 0.0068 25
M 00789338860 05 0.2954487430 06___0.7893308670_05__=0.0007___3
F T 0.39304378D 05 0.2922592210 06 0.39344384SD 05 =0.0065 &1
0.785317280 05 0.331446594D 06  0,7853172510 05 0.0029 48
Y 0.389320680 03__ 0.3782472710 06___0.389324743D_05__=0,0063__5
o 0.761445780 05 0.4174593500 06 0.7814457300 0S 0.0050 64
! . A0==0.80114938120 05 Al= 0.1000000258230 01

S _A2= 0,30613204827550-12 .

SIGMA=0,00482 NO. POINTS= 8

L'
‘e

e e ORDER FIT 2 . o e e -
oo SYS TIME 17P . CL TIME 1/P COMP 5YS TM  DELTA ST REV STA.
BEERY S g.384801480 05 0.464227670D0 06  0.384B801529D 05 =0.0049 73
0.721987430..05 _._0+497946250D.06___ 0,7219874370. 05._=0,0007__
00350225120 05 " 0.132990630D 05 0. 3802250720 05 00048 89
0.71712083D0 05 0.469886360D0 05 0.717120734D 05 0.0096 95
e 0e375371230_.05___0.9921365600_05___ 0+3753711590_05___ 0.0073_105
=2 04712547980 05 0.1329313400 06  0.712548157D 05 =0.0177 111
0.314978190 05  0.1795743230 06  0.3149782210 05 =0.0031 120
0.70674210D 05 ... 0.2187506890_06 _ _.0+7067420930_05___.0.000;
0.309566980 05  0.2654331470 06  0.3095669430 05 0,0037 136
0.701161180 05 . 0.3045945460 06 0.701181174D 05 0,0006 143
AO=-0 42574756360 06 A1=.0.9999998975110.00 - °
A2= 0.43681667420650~-12
SIGMA=0.00692 NO. OINTS= 10
T ORDER FIT 2 .
SYS TIME I/P CL TIME I/P COMP SYS TM  DELTA ST REV
— 0¢304205690_05.___0¢351329747D_06___0.3042056880_05__ 0.0002__15
0.695179980 05  0.3908271S70 06 0.6951799850 05 =0,0005 159
c . . 0298221300 05  0.4371312710 06 0.2982212770 05  0,0023 168
e 02352762330 05 . 00482585377 827623990
ADS=0.320909639%D 06 Al= 0.1000002041190 01
A25-0,20731058719910-11 -
£0.00138 NO. POINTSs & : -

_ Table -2 ..
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'SECTION 4

 MISSION 10%1-1 RECOVERY SYSTEM ‘ R

SRV #711 was received at A/P on 30 July 1965. The receiving
- inspection weight was 150.4 pounds, After modifications and incorporation

‘of outstanding E, O, 's, the SRV was delivered to Systems Test for incor-
poration into'the J-30 system,

The capsule was delivered to VAFB on 2 March 1966.

A blossom telemetry radiation experiment on ascent was conducted :
.ﬁgﬁwﬁh the ~1:blossom telemetry. Operation of the telemetry system was - = - -
" normal during ascent with signal strength as plotted in Figure 4-1.

O o The -1 recovery system was successfully recovered by air catch

*—ﬁ‘iﬂﬁ;durmg rev 113 -om 14 April 1966. . _ | ‘3%(
Ty Predicted Impact - 21° 56.6" N/149° 25.2' W e
iﬁ"_*__:.f RN . .. R :
L S The f.ollowmg factors in the recovery dynamics have been cons:.dered
ST . and found to be w1thm tolerance: ;' .
: (1) Event Times: - _
A The velucle event times for D timer start, arm, transfer,

-and separate were verified and found to be within tolerance,
Capsule event times were not monitored due to failure of the
capsule telemetry battery. Event times monitored are tabu-
lated in ‘rable 4-1 ' '

SR S (2) Vetuc:le Attitudc at Separmon: R b
S i T Vehicle attitude wu.dqt :mined to be correct. based 'bnp;tch

- down time, rate, and- magnetometer data,” Soparation!
appeared clean on the teh:lcle contrql lyatem monitor
' ' i




Rgcoﬁry System Weight:

- The computed weight of the separated capsule was based on a
suspended weight of 176, 17 1bs. .The recovered unit was
weighed at 177 1bs when returned to A/P,

" (4) Re-entry Trajectory:

14
The predicted weights were input to a separate re-entry
trajectory computation and found to agree within 2 N. miles
" *  to the operational tkajectory.

f
Rt L Due to the absence of any "Cross’’ track dispersion in conjection
M@gw%ﬂm the intrack dispersion, it is postulated the over shoot was a resuit.
DN " of a film hang-up of the panoramic system within the area of the capsule

" between the film cutter and the back edge of the thru%t cone, This
.. .- , resultedina cap%ule pitch angle of approximately 40 nose down instead
3/ of the Gominal 60 nose down angle required for normal re-entry.

The failure of the capsule telemetry to radiate was conclusively
found to be the result of a battery failure, At the time the battery is
energized, a pyrotechnic device is fired which forces the stored electro-

=:-‘fs'. R L lyte (after rupturing two diaphragms) into a distribution manifold and
“ -*  then into the battery cells, '

The recovered battery was dissected by the manifacturer and found
to have a failed pyro gas generator housing which separated the pyro
e me L from the chamber, This prevented rupture of the second diaphragm pre-
0T e o ¢ cluding actuation of the battery. -

. The present design will be retained, however the structural -
_retention integrity of the gas generator was improved particularly in the
manner in which the pyro is installed and secured.

A ' - C '




A Y -}
[ i <.
e . MISSION 1031-1
Ereoem o " RECOVERY SEQUENCE OF EVENTS
S':".“.‘ é;.' - : 20 ] .
(SR _ . Delta Time (Secqnds)
L Event - ' - Actual Nomiral .
*Arm ‘ . 77.24' 77.0+ 1.0
ssTransfer 2.2 2.0+0,25
‘Electrical Disconnect N/A 0. 900 0430
T I | _ -0.400
Separation ' ' .- -
g .5 .- . **Spin . N/A 0 3.4+0.30
<, 1-__ S . g ’ -
o Retro N/A ' - 7.55 + 0,45
Despin . N/A 10.75 + 0.58
_ T/C Separation N/A 1.5 +0.15
*4x''G'" Switch O;pen _ . N/A 469.7
Parachute Cover Off . N/a 34.0 + 1.5
Drogue Chute D.e;;ioyed v N/A 0.63 +0,08 ;
Main Chute Bag Separate* ' N/A ' 10. 25 i‘1.5
Main Chute Deployed N/A " 0.52+0.13
R - =
Main Chute Disreef . N/A 4.5+0.80
*From Separation
**Prom Electrical Dlsconnect _
**3From Retro © =~ © < "- 7 e T w s iwesgn Gt s
N/A (Not Ava.llable) e e L T
Capsule telemetry battery ;a:.led
= A TABLE4-1 :



ﬂn?.;i?ﬁ_ .
. ~ J-30 ~ 1627 Capsule Telemetry
Signal Strength on Ascent
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SECTION 5

MISSION 1031 2 RECOVERY SYSTEM B

o - ,\5
. "

-a L+ B - - - LS

SRV #712 was received at AIP on 30 July 1965 at a receiving
weight of 150,.0 pounds..jAfter modification and incorporation of
’outstandmg E.O.'s the capsule was delivered to Systems Test for
- incorporation mto the J-30 system

The capsule was delivere;i to VAFB on 2 March 1966,

-‘_

A successful air recovery was executed during orbit 177 on 18

"Table 5-1 lists the sequence of moaitored re-entry and recovery
events. : ]

the actual impact point was 20° 57" N, 152% 12'w.

The condition of the recovered capsule was satisfactory with
damage hm1ted to normal pamt bnstermg due to the re-entry envu-on-

- fofen‘::ﬁ % -1,

“Tment. ° L

‘f “‘fﬁ;?v‘-h, April 1886, The impact point was within nominal dispersion talerances. -

5 The predicted impact p ant was 21 0.38' N, 152° 14.3' W and

[




MISSION 1031-2

5 RECOVERY SEQUENCE OF EVENTS

%“_g:_ - Delta Time (Seconds)
Eo Event - Actual Nominal

B *Arm ~ 77.00 ©T7.04+1.0

O xTransfer 2,00 2,0+0.25

PO Electrical Disconnect 0.96 0.900 rg:gg

s bmeicos < Separationse vk . eem L ae

* Spin | | 3.42 3,4 +0.30

g&:g s . <. Retro -« - . - 7.52 7.55 +0.45

T A e i
Despin 10,75 10,75 +0.59
.~ . T/C Separation 1.50 1.5 + 0,15
¥t _-;‘,f':". - - o ot . = 1
*=x%x "'G" Switch Open 477.94 469.7
Parachute Cover Off 33.89 34.0+ 1.5
Drogue Chute Deployed B 0.61 0.63 +0.08
Main Chute ‘Bag Separate 10. 08 10.25 + 1.5
Main Chute Deployed 0.56 0.52 +0.13
Main Chute Disreef . 4.42 4.45 +0,80
: * From Separation
e *»*  From Electrical Disconnect 7
*** From Retro - . bl
Spin Rate (RPM) 66.0 R S L
©7h: 7 -Despin Rate (RPM) 11.5 - S T PRREIEOETILE

Retro Velocity (Ft/sec.) 1104.0 - T gl-f_'i-:'-'-
IR 'Table 5-1 ISR




. SECTION 6

“7% Al COMPONENT ASSIGNMENT -
M’&(_# ' B | : Component
oo Main Camera
Main Camera Lens
, L - Supply Horizon Camera

#evaiier 2w Supply Horizon Camera Lens

Take-up Horizon Camera

) Take-up Horizon Camera Lens

Supply Casse-i'té

i e ot 7 SR

~ B. CAMERA DATA AND FLIGHT SETTINGS
N Main Camera:

_.g- :‘*; = -;_ A Y Lens - - )

.. Slit Width - "
Filter Type
Film'Type

) Supply (Port) Homzon Camera
Lens
. Aperture Setting .

o Eiposure Timel' » -

R Filter'l‘ype 7 i _

Take-up (Starboa.rd) Horizon Camera: o

o , _ ‘Lens . :
‘ B _ ) .",,_'Aperture Settmg Cin e ;:?‘-"-'»:"‘.i,;'-—-;;i{-f- »
- Exposure Time )

N |
L ETE N N SN ST

MASTER (FWD) PANORAMIC CAMERA

| 55 mmflé .3 V.H.‘.' _-

Serial Numbe:

184
1872435
283-G86

- E128867

283-G5
E12859 _ o
SC 42

24" £/3.5

0,225"

Wratten 23A
Eastman Type 3404
55 mm £/6.3
£/6.3

) 1/100 second L

Wratten 25

' T

1/8,0,, ,i

- -;.\'-"\- & t
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..block.

- D-31 and clear for the remainder of the mission,
- gubsequently eliminated by the application of low reflective paint im the

c. POST FLIGHT PERFORMANCE EVALUATION

The Master camera operated properly through both phases of the
mission. The complete film supply was metered into the take-up cassettes.

The photographic quality of the panoramic pictures was exceptionally
good for a forward lookmg camera. The photography was superior to that
observed from Mission 1030 and among the best from recent missions.

The degradations resulting from system light leaks was the least
to date. A film chute was incorporated at the Mission 1031-1 capsule to
eliminate the fogging from the translucent ablative material., The film
also showed the usual degree of fine scratches in the area of the data

P

The horizon cameras functioned properly through both missions.
The starboard looking camera imagery was veiled from pass D-01 through
(The veiling has been

camera boot,) The fiducials were slightly bloomed but useable for pre-
liminary attitude determination.

. The data block failed to expose on three occasions during Mission
1031-1. . These failures were not in conjunction with a camera start or
stop. There were no comparable failures in the Slave camera, The
cause of this failure is attributed to the extremely random failure of a
switch closure. Bit 29 in the data block was faint on many occasions
during both missions.

.Examination of the processing swnmary showed no correlation
between the occurrence of the faint bit and primary level processing,
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SECTION 7

SLAVE (AFT) PANORAMIC CAMERA

COMPONENT ASSIGNMENT
Cdmponent

Main _Camera
Main Camera Lens

Supply Horizon Camera

""" $upply Horizon Carmera Lens

Take-up Horizon Camera

Take-up Horizon Camera Lens

 Supply Cassette’

CAMERA DATA AND FLIGHT SETTINGS
Main Camera: H

Lens

Slit Width

Filter Type

Film Type

‘Supply (Starboard) Horizon Camera:

Lens
Aperture Setting
Exposure Time
Filter Type
Take-up (Port) Horizon Camera:

Lens

Exposure Time |
" Filter Type

- oo . - . - .
W S T L me,a =
A P ORI . _35-.-- L 1
SR Wmletup T o z .
fuw

) Aperture's ettmg ';,‘N__'_!&:‘;;. SR T A E f,si g8 .- .Q_.- &

Serial Number
185
1452435
288-G6
£12832 T
288-G5 |
E12872
SC-42
24" £/3.5
0, 150
Wratten 21
Eastman Type 3404
55 mm £/6!3
£/8.0
1/100 secoqd
Wratten 25 -
55 mm £/6.3

1/100 second - -

“Wratten 25 .- .- .

kg
Iy

P ,,‘- R
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DTt
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C. POST FLIGHT PERFORMANCE EVALUATION

The slave camera functioned properly during Mission 1031~1 but
failed to meter film during 1031-2, The postulated failure mode is
discussed in Section 3. The camera metered 8133 feet of film during
Mission 1031-1 and produced good, high resolution photography. The’
quality was somewhat inferior but comparable to the Master camera
photography.

The film contained excessive scratches parallel to the major axis.
These scratches were noted in the horizon formats as well as the main
format, This anomaly was attributed to the recovery system film chute
however the absence of film from Mission 1031-2 precludes a definitive

I answer, s

The data block, time track and horizon camera fiducials operated
properly during the mission. Bit 27 was faint on occasiorr however no

7" cause could be determined. It is possible that the intermittent deposition
of foreign material over the lamp caused the reduced intensity. This

phenomenon has occurred during systems test at A/P,

The horizon cameras functioned properly during the mission.

-The starboard camera imagery was clear during pass D-01. All sub-

sequent imagery was veiled,

!
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M SECTION 8
PANORAMIC CAMERA EXPOSURE
The exposure parameters of the panoramic cameras were 0,225

inch wide slit with a Wratten 23A filter on the Master camera and a 0.150
inch wide slit with a Wratten 21 filter on the Slave camera, These conditions

place the nominal exposure between i ediate and full level pro-
cessing curves, as published by for their 3404 emulsion,

The frequency distributions of the solar elevations and solar

' azimuths encountered during the photographic operations are shown in
Figures 8-1 through 8-4.

The nominal exposure times are shown as a function of latitude for
passes D-8, D-41, D-73 and D-105 in Figures 8-5 through 8-8 for the

. Master camera and in Figures 8-8 through 8-12 for the Slave camera, The

predicted level of processing for the original negative is based on the in-
flight performance estimate and is tabulated below with the processing

levels reported by

Mission Camera . " % Primary % Intermediate % Full
1031-1 FWD Predicted 0.0 100 0.0
Reported 18.0 34.0 48.0 °
1031-1 AFT Predicted : 0.0 . 22,2 67.8 ¢
Reported 15.0 . 43.0 42
1031-2 FWD Predicted 0.0 99.0 1.0
Reported 7.6 53.2 39.2

The nominal exposure for both cameras was, in general, half way
between the Intermediate and Full processing curves. The variations between
the predicted and reported values are therefore not considered significant
as small changes in topography, weather and haze would become the predoxm-
nant factors in the choice of processing level,
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS ' ' !

The diffuse density measurements made by AFSPPF were cdmputer

;) .- sarted at A/P to permit analysis of the density ranges encountered at the ,
4_ + .. . three processing lavels. A study of sorting techniques showed that no , :
*s < . absolute method was available to separat de ues as the accuracy

. of the Processing History published byw:mears rather low

DU ‘and processing transition phases are n or. The sorting tech-

T nique selected uses the base plus fog density values where measurements up
#7227 to0.09 density are considered as having received Primary processing, 0.10
Blipcisee . £0.0,:17 as Intermediate and above 0.17 density as Full. _The percentage of ..
omgmal negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported processing per-
s centages

N .'
T

B fiition * Camers 0 0 primery Intermediate  Fan i
1631-1 FWD ]F:redicted 0.0 100 0.0 -
55%.’“3-;;‘!'?‘—“" L oo fevmenyr. Reported . 18.0 3.0 480
- Computed - 0.0 51.0 49.0
AFT Predicted 0.0 22.2 67.8
Reported 15.0 43.0 42,0
S - : '+ Computed * 0.0 47.0 _ 53.0
1031-2 FWD  Predicted - 0.0 99,0 o0
| ' Reported . 7.6 53. 2 392
L Computed 0.0 60.0 40. 0
* o The tabﬁlati'.o:.x"s_‘;gf denslty 'fx?eoi;uency distributions for_ Missions"1031-'1'f_j‘.’"—i"‘ .
"% . and 1031-2 are included in Appendix A, Table A-1 thru A-3." The graphical-
.'%. ' presentation of the density chstnbution are computer plotted in Appendix A .

Figures A-1 thru A-27, . o

e g A summary of the processmg and exposure analysxs is shown in Table.ﬂ.,., .
9 1, The terrain D-Min criteria, (range) for proper exposure and"proee T3

* is 0.40 to 0, 90 density units. The area measured for D-Min is selected - +=*
. sub;ecuvely and is not necessarily the absolute D—Mm in the photography -j‘ _



Density range charts for J missions 1004 to 1031 are included in
. this report. See Figures 9-1 to 9-5, Subsequent reports will only
V. -include the chart containing the data for the mission being reported on.

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

“~

measurements were made. These measurements are made on approxl- .

mately every tenth frame throughout the mission.
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densitometer slit’ used"by‘ b

long, e
Missioxi_

1081417+
1031-1
1031-2

The details of the measurement'a.nd:com
measured and target location# ard

v

The g'rou.nd resoluuon deternuned
resolution was 14.7 feet on the for.wtrd
Te aft looking camera.™ ;
. “:‘ A S Tt~



Photography from engineering operat
suitable for a meaningful evaluation‘d' 8y

between forward and att photogﬂg

Part Two operations were conducted on pasael 113, -127 143 and *

159, all over southern Arizona. No film was recovered from the aft
camera.

The fixed CORN target at Fort Hnactmca uca +
forward camera oa pass 159. The high tootra
to i1 feet along track and 13 feet across track.



Stellar Camera:
Lens s
Exposur Time. .o
Filter Type
Film Type g

Film Type

C.  POST FLIGHT EVALUATION L
The Stellar-Index camera functioned properly throughout the'missl

The stellar formats contained approximately 20 star images in all_trﬁos _
had a low flare from non-image forming light. The majority ‘of the

were slightly smeared as a result of panoramic camera unbalance.



Camera

Index Reseau

Stellar Rea'eau'-f-_f" .

Stellar Camera;
Lens

- -2 RAT NN e e

Exposure 'I‘i.me
Filter Type

Fﬂm Type

T g R s 5
Index Camera-

Lens

F11ter 'I‘ype -
Film Type o Eastzna.n 'I‘ype 34

e
o

C. POST FLIGI-IT EVALUATION ) 1
t

. "" J’t
il

The camera produced 410 Stellar framep and 428 frames dv
mission, Investigation of the cause of the Stellhr camera film to be;
by approximately 18 frames uncovered an er.ror in the. ;Lecovery se se
circuitry. The sequence of events at the "ARM" ) signal _should’in
slewing of the S/I film; at "TRANSFER", nominally 75 seconds 1a
water seal closes and the Back-up hot wire cutter is activated.” Thé 2
caused the hot ‘wire cutter to be activated at the "ARM" ‘signal’thus ij'"fv
the last frames in the camera. The hot wire cutter heats to a péint
becomes incandescent. This accounts for the heavy fog on the la.st' 1

of both films,



The heavy fog pattern has heen tributd‘ to the incompleteas N
of the stellar baifle. It was observed, :during a Subsegfient nt’ assemhlys‘
the neoprene hinge cover was msdng"l _ D

Examination of the photography showed a notxceable fall off in una
quality at the edges. It was concluded that the focal plntne was not' ﬁf
optimum posgition for ‘maximum: AW , 3 -

between the camera serial number and the ﬁlm edge. o)
occurred previously and is considered 0 be an abtaf : ]
caused by the camera *x"This“Probiéhitias neve ;

test, Examination of the camera has not uncovered he’ p;'ﬁiaiem
- da

mvesngauoq does not apgea.r 1’;0 be warranted.

R 2 S




“ad

are calculated at the A/P computer Ia.cihty
.requency distribution of the rafes .and err
show these dmtnbutions “for Miss

«\;_nm o

rates that were experienced during 50% of the FWD caxnera photographic .= . g = y
operations, excluding the first six frames of each operation,_ and the'.tot ;

range of the errors and rates.. o et

Mzssion 1031~ 1 LA
‘Value . 90% Ra.ng_e_~ et

-.."'-._,. =

1'k

Pitch Error (° )*‘*’ 23 :
Roll Error (o) 0.47

Yaw Error (o) .. 0.986
F SRR e

| Pltch Rate (olhr ) 16.23 B

Roll Rate (°/hr.) 17.25  -72to +58 519. '27_,____
Yaw Rate (°lhr.) 26,62 -76to +48' - 15 86 .- '.'

control systems used on recent missions.
not degraded by the attitude control system

f—: o la™ .
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IMAGE SMEAR ANALYSIS

F] . _7_. . _-" .

The frane correlation tape supphed to AIP by NPIC_contains the - a,
binary time word of each frame of photography. A computer program has ™, i
been assembled at A/P which calculates the exposure time of each frame £%: Finss
and compares the camera cycle rate with the ephemeris to calculate the , °
V/h mismatch, This data is combined with the vehicle attitude error and
rate values of each frame and the crab error caused by earth rotationat == -
the latitude of each frame. The program outputs the total along track and ,1.. .
cross track IMC error and the limit of ground resolution that can bc,w-w“fzig,( o ;
acquired by a camera regardless of focal length and system capabilities, E..-

wpe

The computer rejects the first six frames of all operations as the ™ "+
large V/h error induced by camera start-up is not represeqtative of the - -
overall system operations., The frequency distribution of the V/h error _—
and resolution limits are computer plotted and are shown in Flgure’,j.&-
through 15-9, ' i

The variation between the forward and aft camera data is a result‘ﬁ_f:
of the slower exposure time in the forward camera to compensate for "~
filter and slit width differences between instruthents> *&: , Eaiden

The along track resolution was sat1sfactory before pass :64. At

pass 64 an RTC was given to the FMC programmer which over correctad
for a slow camera cycle rate,

o




NTION .~ o'y oZ'0  29°s! 14y x
86°'v  pBOIZ0 g9 . amd ; 1og
T ON™ SPTOIG0 b0zt LAy
6201 0°'S101 g0 08°gr ama way
’ _fV.,..f.. .
e i WTLT ON S+ 0¥ BTI-  g6°g LAV
M " N
8°9+01%'9-  ge's - 0L oIge-  pr°g IMA %
. [ oFmew  9gs o°FuTY %06 VHAWVD  SIINA
*  Z2-1£07 voIssI 1-T€01 UOISSTIN

T1€0T NOISSIW

SIINTT NOLLNTOSHY ANV OLILVY /A

Wi uonnosay
Yoel[ B504D)

MW uornjosay
Hoed | Juory

J0Ja5{ oney H/A

———— e

AN IVA

76



M ]
s b I il v n . .y : . o -
o o eon ..ll""l.ﬁ.&.l.l'.fll‘.. P R L K gﬁﬁt%&‘%‘g"g‘._*,k‘ﬁo
N . ' o P [ t N SN | ©
LA v . * .. 1
sled Lol RN LN iw_ 1 - i i R )
G Vo A bR ! ' el b
Co oA b A | “f. , L
[ ] f...m., L B T A S - "= en ‘.'M. b ee o +*> co.‘.
B I NN ~ " [] ] [] ] ] 3! CCGCEOLCCCCCGCL.
faadi S I N e ' . !t ' ! {E GGCGGGCUOGCGQOUGGCUCCCCECDLC {
E ™ |- N X ] | i Jw ] ] e} [SL0 10 |G LA TU [06 TO [ £ WG N FUS [¥6 NG TN [ OO IO 106 TV U0 U [ON TG O N 0 (WY |
(TR S | . | ] [ Hy ) ' K I 0300 o 1 Wi 2 0 ) QUL QI L ) ) W L S )
W & : “l SEasdbresdoecrnbroasnsdroagetrere te 2 200000000 000000JI0DCVODVOIOD+
o= I LA | S [ | t o 0 0 N DLW OLHIL WO D WL |
w & 1 [ ) [l ) O [} 1 ] ' ' RO WJIIQLIUOIWWOODWO LW W |
a w | . w I , ] ' | I ] i : LWL 2000000000000 0000000 0 )
LA = KR | B X I ' 1 1 ] [ K : i | QLOQWODUIWOLIDICIDOOI |
. QK dmceopPreeoen grave - e ® e e e e * -* - - e e e de s e LI I0DWUDUTLICULDDL e
.oy N oW n i Y | | ) ' 1 1 | (W e T WP & TR SN RN TR TS N[ N N TR (R W T oy | -
T B - VR | ! “ 1 1 | ] N ! ] DAVwJIIIIIIIIUIIID L
D R t t I | 1 t A | | | N D TS PO S | U RIS S T Lo SUO IS U LU o6 [N B Y VR
_ TS ) | | ' S ) ! N ' ] G LSIJ3I0 SO0 302210
' Yd n "y d e e e b s L I R R T A R L T o n oW P s e e te e ww ¢ T30 NI IDD I I d b v
- Y B i ] t ! I ' i ol ' i i i DD IO | T
- iy | _ ! ! I 1 ) | | | TOOIQUILCB0OUVL )
- “ ) t [ ' 1 . I i [ NET T IV NG T WS LIE FAETIN U6y
Bl . . ! ' ] 1 1 i L + ' ! | Db b -
b oo e N er bE et e e T ERe e W - e me = -~ p b s v e e e e T oeeaw UMM+
it ” Az t R ' o | i b | ' ' i DU e |
2 g H i ; i | ' P 1 ] ' | i e i |
y “ _ u | t ‘ ' ' } ' ' : | 302 Jd0 0=t ¢
3 ’ [} | 1 I ) : t | ! t i i P DU LA DU RS Y B
1. f"'l,.’ill'fl'i.“.'llti,.vllﬂt e e e v Pt b -ww b - ® e te e Em e rEmew s we g, D IV 4
e ¥ i “ i T [ { \ ' i | R PR [ NS Q Ny o
R ! | ' [ i | i i QPUIS DERGPINE SR 2 N L0 UL [V '
b 4 | | 1 1 ! ! 1 ' ' 1 i I L DR |
I ! i ' . 1 t $ ! ' § [ O T T P SO T AT |
CE S e PR S T PR R R PR et B Fe b e e E T e e wn b - b amm b onord rr b e i i Wi+
' | | o 1 o 1 -4 | ' [ [ PSRRI U IS SN S 1 SN T oy |
“ : “ “ [ i P | | I | 0 et et mte bl i i I sl f
A ' i } t N { B T I TR o i [ e e
t - 2t f ' i % 1 i ot PSS S TSR THR S P P NI N TS T I
CE % e Ppn e PR P TR dE RS e B R T AR e s temeowow S e ¥ Do e Pt ol dd o et ot oo o roadd At D *
i _ 1 | 1 I NI R FUSINISRPS | 45 PV LW T R PP [ S D PRI NI U VSR S P PSSR LA RO NS I |
] [ ] } 1 P PP Y P - 4w oad e L At L PR RV R DIV IV [P 0 S RPN ) O B LS |
' “ i ] [ ' t e I . T U NPT U [N [ |
' i ' ] : R s N ok it rad - oo P o le.--(l.lllL..Lr.l...L,.
0-l00"lll.§'l‘|0ll..¢l 4T B e " AW W " SR e hwow B oW o L I JSL RS R I P -t kL.lﬂ
] 1 3 1 t t ] 1 * o h — - .......!.l.L.ll..r‘.llltlltn.\l.kl.\rtlllli.k.
1 [] ] ] 1 [] 1 ' ¥ S P PR Y | o e LLllfL.ltl...L|L..\ FNER PR N |
" [} ] t ' ! ] ! ’ ! ] i ! P R PRSNG| N O DO PR DU B
3 k [N [ i 1 t ' ) ' 1 ) ' Ve v ih o 0 s de
r,”zn LN BRI RN I I R e LI N N A I S N T A TN T S P S S I L hlr‘l."l.iv\{f.. + =
I8 17 | 1 [ ! ! ' 1 b } i 1 | LR e P T
x| [ 1 ! ' i . [ ! i i i | S R N BV
uc | i ] J i V f . ) ] ' v | | S W
ot TR N } ] [N ] ' t 1 0 ' i - -
[ o dE - 4 L . R T R I L R . R e S R R N S R R L, L T S R O Y L I R . T T " I 2
L TR (] AR . : i ' 1 ' |
B AT S ' i ' . ' ' ] ' i T
g 7 gt i ] ) ' ‘ y i [} 1 ' ' [} ' 1 P |
5 -l 1 1 . 1 1 t ' H . 1 . — !
Dr I I A L T T R T T P T T T i, - % e e e e d e om > P b a mea® s T B E s awmew LR S R S
- d t ' - i ! ! ' 1 1 ' : ) ) o
_,.3 - O - ] ) 1 ] i 1 1 1 1 1 ' ' ' 1 ' - 1
. R 1 \ 1 | r ! E { . [ H ) [} -t
oot X | t b 1 1 ' 1 i : ' ,. '
o - 0 -, B e owe P omeEe pmE e R odea e BT ST WA e +E o+~ @ ameow B om o ormomeom B 4w owom = " m e s e os mw amee == - = - = = » = 4 = - .
AT e 1 1 : | . l 1 i ' '
. - . . t [} ] ] ) y 1 ( [ . 1 '
- ) s | [ f 1 : 1 ' . 1 1 ! 1
7 54 s Wt ] } i i [ | . [} E . !
-u._‘g..x\. ‘.'!llt—.ll!l’lliu. lllllllll L T T T T T S $P - B E e mE R AE e E e e e g EEE e mwm §
N oY I [} | ' t t ' ' ‘ I ' i ' [
R R _
rovoui- 10 [ & ] [ ¢ ) L. f ‘“ ~— ] [ LS (VN r s L] [
Eooy [ o [ r 2 ~ ) b . [ ] "l [ - v
.1. AR - § * [ ] . [] [ [ . - ] . [ . . L ] L]
: c . P {O - ] Al I I ‘v y “ 4 - ) 2 o
o
3 -
[] .
-



S 4 RPN g basaed 4 K
ev..u toe m e prepe brosan Puse e perVe amasa P ,‘.i....f..f@..t..#%ﬂﬂl ﬁet((tiﬁl?‘llfo
oy | iV, “ , _ I o | | “1 ot S | AL i I
3u. o .. .“a _w : ' “ ._. “ “ “ “ L u — )’ . - “ “ o~
?g ' 2 P . . s 28 NIE IS .
4& ] 1% bl w R ' ' ' ¢y b g e
[} P e e ee PR e b e . e e oo Pe e en P + a-'lllf..ll‘.".lfll.l‘.I!I‘.
) (¥ I ' i i PR t ] | t i | ' [} i
- _ “ ' [ ] [} ' ' 1 1 i I 1 ] 1 t
z w : t i ' | ' { I 1 N ¢ i i
W e , | I ! | ) B | ' | ] | | ' 1 |Ic
[ ] _“.7_...'l!l.f.l.-lt...!lll.vl.!ll#lli,l.vlll!.f & Yo o ow dowve boeveovidoons buowee b
« ¢ ] 1 t [ ) - ] i ] i | ] 1 t PO
wo L ', ' ) ' ' ) i | ' 1 1 ] t ¢
a » “._ i i ¢ i } 1 _ } i 1 ¢ ] i _
[ T | | ] ] t ! ] ) 4 1 ] | |
nJh...“,&.'l'l’.-ll&"ll.fll.i’l-t._.Qtlii’llnilA-ll.l.'!ll*’lll‘.llll.o.'!lld.ill..flll!&-l!ll&.
BT IR TY ¢ ] t ] ' v ' b 1 1 i ] ' i '
o b W ! B 4 { | ] ! i ] [ [} ! ! } i i -
- - - U i | " i ' ' I t b i i N i 1 i wa
- L T ' [ ( o [ “ i it 1 t i ' [ 1 1
- .ﬂ.. e o e e e e e e r e e flll!.’l'll.f'lll...l!ll’ll.'lQOIII&.lill"ll.Ollll L Nb-tofie I S S
QW e _ I, 1 .t I N | | | . | [ S L9 1 {16 [ . FUWRS D00 v [ P s T ) SR8 T 90 SR 1 4 185 DO | o PN WO THE TV PUP RN I
T e ki 8 [} [] b 1 I ]bru...qgcrb L_UOU LDOCO (SRS J G LU ol T | Wy [ JUL ARGS9 T N5 TAPTAN ) W6 PO T [UJUNTT 106 TUS |35 FO0 1O BP0 0
e “ | | 1 ) I | I Lo [on 1 45 U5 VG [INYRE R | o I LT 25 166 JUF JNG 1 40 T NIS DO PRSI TGS YN THE TN T ANOUS THSTUE TUE PTG T8 [ W (NERRI N oy | [
: -t LA - i [} ) ' 1 V. ' o b 1. ot e bt Dl o ) d v md d v e et S o wd b b P DD S |
M .O,lfllQilll%l!ll.‘l!!ldill..villl...l.ll4|lli‘§|!l|*rlll.vllilOOIL((LLLCCCL—LCP..C‘LL!\. .
. ' I ] ' ' | I I b + | A il S
Ve v, Ly [ e [ i 1 ] ook ] 1 . (SO 1N LENLN [GTEPRNY | WP pU Py |
&% S ' ) o ' t ¢ ' ' ¢ | ‘ i _ ] SN ST W N TINTRGT N [ [ 6 1 2500 JND)
', k ' i | ) | ' ' . | 1 1 ' I 1 D de b L
g e an LU B N L R A R R R R I R o I R I R . T T T T R P eV S e PSSR I PV NP PP
_ ! . I - ' ' ' H I | | t ' i RN EPRRN T W TRG USINS TS IS TR I
[ ] 1. ] I J 1 ] ] | t i ] DIy [ S ] S RN SRy |
A I i ' ' ' ' ! | 1 ' ‘ | [ PR TR LI PN N |
Lo A [ 1 H [ b t [l ' ) ' § I T NS O T N W T T I T |
L R I e L I L I L L I T T e R A e N L T LIS PEFIURPYS] UFTUS (45 EUVPEVIS | W6 IS D IR pas I
' | 1 ] b ! i 1 i ) ' L0 S L TP SUEUE TR N T S oY
“ - & 1 ] I } 1 | * ] i [ SO DU B T P VRSE T I ) WP |
- ' { } i ) 1 t 1 ] | P SRR Y VPN I | Y DA I |
w ] (] ] ] ! ' ' i ] ] ! VRS PSS N PR I IPLAPRI [US | SN TEY WY T
S L AC I I 2 R R T I R . L I T . L I o S B P D oroid o o ot oA md b d B e ot Db d b DI
Lo L P | i 1 } 1 1 Vol L sl ) dordice s L L L e v Helis s D D i M) e, |
SR T | m ' 1 s H ! 1 i U - oo P L T N L U N SOV TSR T
Sh p—. 1 ] ¥ ] ' T . ] 1 1 -t - [ R P Y DR N LY e | TR |
it ] 1 ] ' ' . ‘ [ 1 J L Y S SN N
e r LA R L L B L R B R A R R R R I I I I T T PR TR S
‘_.,"r,w_.. ] N | i I i ' ' ' ' ' ) ) 1 ' i o st
A B SN “ ' ' ' ' : i ) I ' ) ) i o vt b
S R t | ' ] : ! t t ' ' ] | G2 Y,
) .”. ) i b i : ' | | : ! i 1 1 Db e Y
_.11..90010 * ®mam e e FErEE br TR e Y Em ke ey T PR P e b R E e fEE SR PR e E T PR R B R fE W RS T e s e P e w4
w3 ] [ ] ' . : ' [ 1 I ! 1 ' ! (R
- P R i ‘ [ N . : I i I t i ' ' 1 !
T I VR | ) ' ' [ ' ' ' ' [ ¢ 1 ! ' ) i
L w 1 ) I ' ' ' T | 1 I ' ) ) 1 )
E Y A R A R R R I T L I I . I e e T T . T T NPy
wom s 1 ! i ‘ : . ' | ! ' ! ! ' i !
« I ' 1 1 ' i ! ' ] ' ' ' ' ! [
.1_...‘*_ t ] ] t 4 ! ' | i ' ' 1 | ¢ [
i MR ) [] [} [} ] . ' ) [} [ ] ' t ' 1 I
R - S A Y ‘ + 8 M T e PF AR e Pe s m R BE e B e e R T o $ e e smmoEmeow s e mE o oam o wowm pw -l 4 m m e e e B T W A e o gE W OE e W o om o o e
a.,l;R o [ [] [} ] ' . ' ! ' b ' . 1 1 [ '
My a s e} ) ' i ¢ ! i 1 [ t ' ' ' ] (I
w0 = ] ] H ] ' i ] ] , ' | . ' '
e o0 &3 i ' t ' : i : L | 1
Vo Dz L R I R I ¢ ® t mw b moE e mA e moE B hw - mos W B oA om o TE L ow e o semomoeeom o e~e - wem o gw v s om ot =omeomeom 4
PSR "R R 1 ' ) ' : ' ' } ' t ' 1
v @ - | 1 ! ' ' , . ) ' ’ . ‘ '
S il | ] i ! [ ! . 1 ' i i ' ' ' ' 1 1
oMW 1 i ' [ ¥ | ' ' t i ' t f '
..,.S_,K . o ar o b aaw ¢n - Y e w g aom o opems o= L R T I R R I T T T R A L T T T P S
ey ' t ' [ ' ! ! ' i ) ' 1 ) ' ' 1
LA D >
b t [ %Y (& 'y w ¢ “ .~ — [ [ \ w [§ 9 L. [}
_..m.w._..a_._ i [} [+ (S ] [ 3 W) [ 2 [ \ %] <. o (& s
[ -5 » . . . - . . . . - . . . . N -
F (a2 ] ~ - _ (W) J4 ~— L3 ] k4 ¥ AY] -4 e
[+ ) — — - - (e
pgt
]
-



» e cww b w * uﬁsﬁ.',dtttw M A Ll A y 4.%!!. » T e
— N T { | Ve i TN Y 'Y B 1 *ﬁ .f i“sr,ﬁ.:_, .!w... ..m?ipv.. i)~
BT | I ! { LR i 1 S AT SRR E
SRk h, ] 1 { ] U BN .m SB ST B )
§ ] R [] ] : . | g & - it I TS . h_ e ' ¥
s e e g oe pypcae $ . ro o e P row -y wbopn b 3 toe o b ansey
AR ) P | [ Y ' AR, ¢ ' RS '
Lol — | \ S s S N t e ' ( '
. o i [} | LR A | ] . el I | [}
el i I ] ] I | [ | [ . ] M [ ] ] i ]
K ..-'.."ll'.’llﬂ'f'l.l‘.‘ . o - ll."’.‘f-..‘*1"'0.".’.").;0
a 1 ' \ 1 i) SR | _ _ e Lyn _ d
& ] ] ] ] ¥ 1 ] ) [] | : “,. | ]
a . _ { N 1 | TR i ' { i ' i
=t i i ] i R 4 I i I | i |
Q' * 4"".’.!!!*'!'.OQ.II.TIQ._.l&.iI 3 ..ll’.l!l*.lllfllll&.'l'lfl'll0
o ¢ t ] 1 ' ! : ) i [ ] t ( ' ' 1 .
o _ ' ' I i ' . 1 rw ' { ' ' t T
to : 1 ] [} t 1 ! b ! 1 1 | ] gy I
i ' V- ' ] i . ' b L | ' ) | ' S
e 10 ‘ o o mr e e P e b raen e e e lll!4.'.!!.Yill.t.filll.?ill!.f!l!l.’l.llaho. .
e ; ¢ i ' v ' 2 b | | 1 1 ' D20
bt | ! ] o ] ! ’ 1 | | | | i S -
N A | l v [ I " i i 1 ' 15 Yo R T
Wt e ' ' T r i X v ' ' ] e DD D
e 1 X e e e e e P e e temen rrpe e yes el ameadeenes Lo OO0 SO0 ODL DU LIL e o
= 13 ) “ | I IR I o k ) e Al el D e Dt
s N . ] F i [} [ [ o ! Q—L.LC,LLF..LLLr...LL.LLL.lLLr..L.l.rL.L.{.LC.L -4 4
- 4 - B ] .w_ [} ) I . | LwulcC A0 Ui b=l CO0QCI0W AL I00UIL0TW |
. AR ¥ ™ X | ' i . 1 A i QDD mdod D et D Db d )
B 4 .ll;.’..‘..l'. FH eSS G S eN PN R R FEr e trg e v e rmgr et baree be v DUJDU DAL Jo ik i I 4
_ A I . ] i | ' ' : I i ' S ToRbpd: LAELE TN 1LY SN PN TR R YISOV TR TR OIS b L6 T IR TR
-y i i I A ', ' 1 ' ' P 1 RN TU RS DS TUP UL RV UV O VPSS LIS Sl JU s BV NS Il U5 TV PRy |
ot o _.n. 1 i ¢! ] t ; ' ) ] ] L P S N P S YIS
d [ I A [} ] | 1 [ : 1 1 [ ! ] I PO WU S PPN RIS S T W Y TS TP PR |
2 e o w e e (A B B RN B L A B B A B At B B O B I B B L N B S R S J SR U SRR | S VORI D TR ) WORe Raaiirl N L TP | i 1 Sy
ﬁ...,. [ “ ] ] ] ] i T H ) e Sl o e i e 0 S | O SPE U I T U g WNSRs | B SRR S NS S U TR B ] o B |
[ ’«, A _ ] ] [} ] e i ot el e el DY v s T e e e et e b e S b i e e et b et |
[N b 1 [ BN W0 NS NS YUPY U IS [ W8 VAU 20 U0 IS RN W A TV Y ARV TS T QEDyur] NS | WSy SPIEFIIPROV I TN PUSRUSTIY UL Y S ) S SOV S L DRI NV SRy LEY TRV ST TAe iy )
g ) ' Wi o WD it o it i o s o S et i o' v et ot i vmd v P ) i A ot e b o o et o d L il o |
10 i #mem e dpomscesremen LIt lddddd DI odid s d b b DN b D IS D d S DD b D d D d dm DA D DIt
-4 x.l i 1. } { L WS S S5 LN DUV DN DU DU IV PO PRV D [V DAL SN [SRNS YR U 1 | o B ISP U [ T ISRV DU SIS PRIPYGR | PR I JUURSE [ [ DU-DI U I LU0 [N SN Y
SO B L] i i I Wbl i i 0 e NI L) S Do il ) D D i D s e e o et bt e T )
v X ) " [ | | [ ' | [I5 W) EPSUVRS L) U PUP I S PR R S L TV SNV | WS LAY Lt I ORPPIIR £ 0 I |
LTV B ] ] ' L) 1 ] ' ' ] + [ L S P s L L R R B o I R Sy |
A ]l TR m S e P s e S e e pe m e $Em e S e +E e e e mr o+ o pm s mw b omw Gl Il Vas S omedmd e i B e e e me ) o e ettt o P
Q. 00 ] | [ | | ! 1 ' ' ' ! PR PN v S i N e |
.Rm.m. ¢ ' 1 ! i ' ' ' ) ' ) ' B S P N S S S
LTI = B . 1 | i ' 1 ' t t ! ' NN RPNV T | Y VRNV DI Ny
L,oor we ] ] ] t V 1 i I ] i ] st vt B o ot v et e awind |
_ ..._..,T LU B B L B B K N B I N . BT R B B R A R L B 2L R BN IR R R R R I T R N N YT U R PP R R FURSID & ) L
(T LT B ' ' ' ' ' , _ i ) ' 1 ) [ T A
x o | [} i | [] ] ] ! ] 1 B | i ] L] | QR L S N RS R |
- tJ ] ] ] ] 1 I ' i ] [] H R RT SR NI P SR P LY P BT IR |
- LTIy $ ' ! ' ' . ' T ' . R N N O T
! L ] (3 ¥} e T PR R TR e P S P S RS T e S W TR B oreE T W sw o e P Pe W Ll e ) e e e s d nd o ot dind i ol e d * B
L L S| 1 ) 4 [ i ) ' . [ ' L B N P S PP POV YUV DS I SR m
B L [ 1 ' ] t + ' ' ' ' Y i F U PSR
, R B I | -t ' ' i 1 1 ' 1 ‘ ) o it i e o ) o et d s |
2L I 2 | N | | 1 i ' | 1 ' ' ' i - e e d e o )
1wt Q6 re o e be e e bem e e e e e R R e R s e P R eT B e b E T fm e E e AR SE B m P e e s b ke e e
Y - A 2 | ¢ | ] ! ' ! -4 ) ' ! L i t t
m o - ] [} i 1 ' [ ' 1 1 t ! 1 ' I |
O £ . ] [} | ' i i ' ' 1 | [ ' ' '
Jl X WM ] [} ] ] ' ' 1 1 ] ] 1 ' .
\ W L R R A . N R R O e R R R N N I L PR T I N T T T T L T T S P Y L Y R
N L = i t i ' , ! ' ! i \ . : _
X -2 t 1 } ' ' ' ' i ¥ 1 1 ) 1 1
BT 'S R I I I 1 ' ' . : I t V ' ' ' 1 1
L7 T~ B | t ] b ' ! i 1 | ' f ' [ [
vy b4 Pmow e B e B e mE B RaEm Eom s bR EE R ST R E e R & L L I L - P W B e m s E W W W e P W o P O e
.y | ) 1 ! ([ 1 ! ' 1 I ' b 1 [ (-
. e e '
[EREL -~ SRR, & | [&] [ &) ' (W 8 [ 1 - o - . . e - «
N N © Y L oY t . e ' [ - [} . - W .
KRS S [} . . . . . . . . . . . ] . . ]
VAL ~ T Y uh I3 ¥ b Bl L} N 4 ~ o w2 ~
o, i
~”
t
—_



¥ bR L
b ’ mf‘.-ll...llltf(llti.lfiwl...ltcc40@10! ; .
g a : m.. o _ ,.,. ! T O | ' ; _,._5
- PR o LER "‘m%“ &A.f ...“... . — . . “ : \ .— " - -1
; 1Y _.ll}.-!lfllll\ .lll'il.....f.vl'.l&. * K4 &
o b ; 1 A ) 1 T ]
_ ' R ' ' i '
| ] LA ] i f te
' i ig ' ' N 'O
+* v @ s e wve oo beoosa P -> * +* =
1 ' E i | 1 1
i t Xt ) t 1 \
' I | 1 ‘ ' I
i ] o [ { | |
e oo 0 b e o b b P o o .Ill'+l..l0'.ll+llll’lfl.ﬁ.|llc.’
1 | R | ' ' i [ Lok Fan JON 1S (e [ un 136 [ o [ ou IVS ) % 148 [ TOOY
” | 4 | ' t P L_.Uru ..b.L LL.LC.L.UL:LLLLLLLLLCLLLLLCLLL-
] ] ] ] .. ) .ﬁ_ (JOOQOQI0O OO I JUIL G JLLDC OV I ) | O
] ) N . Uruﬁnu.ubb.b % im UG L] & T4 178 L6 JUS LIPS I JE5 THE YOS TS TS [ NFRUE 6 G TN OO D B T PN I TN, PTG 108 TV VY
+e e ee DDIVLDCICOLIDILIIIWVGHIIW I NHNI DO DI W) DN D) D) DD DO I ¢ v
] 1 1 y | CCF._L{CFLFLCCGCCLLLC [ 38 L0 LU [V [ [ NELUS TS5 T L0 (W6 [0 156 LA [ [ JSNN 106 [0 [NS 1 00 N6 TR S O NN TT0 O VOO
_ TR R CU{.CCCFCCfGCLQ QLOVLTVLLOLO0TVVCIIYLLULODDOII | -
] - ' i LCL(CCCLCCCCCLCCCCCL_ Lo
: [ i ! 1 _ ' } WilhJduhJdDwid e | -
3 f.'llm“!'i'f {* o o r e 4o pwm tamn , IIQIJ > oo e dtdosaes fllilcpl.lucccr.._[l_crvrccc*
e $- .“:.,.‘ t | 1 3 1 v i ! ] L o) o e e W ) i i e D i D
¢ ) ' o T 1 oo . { [ D e et I et et i S i
b ¢+, , .,‘“ 1 ] | ] ey ' TA0DIVIVCLIVOLL ILVOVSL I
N | ] ' 1 BN ¥ (Y JUUJU N LS DU POTINIFLUN FUE 3 N DI [V TI AT N B PERFLE S Y
.- v e s @t e e e nae e pemm b s D0 CC.LLLII.F: [ QS LUWRUD [N LES B 5 .CCqul_rLL..lrLrL..Lf .
o ' e i T | 1, | ) | L3R Jn 196 1 8 LAV SSNRSAUEYS DI NG JECDON TR L35 [ 4] 5 DEFT.5 P 1 | 351 & TN A REE Y IRRY ol
o ] | ] ¢ | ) r | . - ¢ i ! | SENNIPLIS [35 SN JU SN | W) W N [y |
“L _ I A ] | I : ] [] { | ] 1 W UL B S R LN O |
B B , t ' toa i ) H ' 1 1 ' o i )
] &-.lllu&.l.l'.’.ll"lll.OI-IOfl'l.&l!l'“llll&tlll.1ll|...-ll'l.v.l‘.&-_‘.l..:l‘/|-n,.f
. ; ] . i 1 } 1 i 1 i 1 | | I e
b 4 | { i | ‘ ! ! | { ) ¢ STy
e o ,. B i ! ) i 1 I i ! { ] -l
1. . “ ] I 1 ' ! ' ’ | ) 1 [} ¢ L} ' ! wd |
,“ll'."ll"l'l.ﬁllllOICOIOIlll.v...l.ll4!!-'0!!!!.’!01!&‘..0t|lll “w s E e ra erw e e
' J ) | | ' | ! ' 1 | i ' t ] -k
1 { t ' ' ' t | ! § ) ' t | [
| R | { ’ 1 ' 1 ' i ' ! ) ] | i
t ] ] 1 ] ' ] ' 1 ] i ] ] ' 1
L W WM m e fm s e AR e R B e RE FT R B E T ot R bm W bm s omE R T T B R Ew bW e e aeT e swwerow P I s
] ] i ] ] ' [ ' ' fl . R f ) .
1 1 1 ] ¥ 1 1 { ] ] 1 ' ] ] ] |
ﬂ. .”.-4. ] ! } i t . 1 ] ! i ' ] ' [
iy ' ' ! . ' ) 1 ] ' t t I | [
PO 2 ® B PR e P e R e T A YT R e FE T BT e R W bEE oy e s s e s e B ome T s e r g m e T e T e oeew b
N N | ' 1 ' ' I i ) | l ‘e ] [ ' Ve
“h 4 : ' I i _ i : ( : ' | ' ' booe
¥ [ t 1 ] ! 1 i 1 | ! I I i t -
by ) t 1 ' ' 1 1 ' ] ' 1. v ' [ [
R R L T N T I A LG B R A L B R R R R R K I O S
[} 4 t ] ! [ i ] 1 t ' ' 1 [
(] N | ] [ 1 | d ! ! i 1 ' [ :
[ + ! t i ) ' ! i ] [ ' f | ¢
1 . R ] ] ] ] 1 r 1 [ 1 ] ] ' i
__JS.....I L R L A I R R I L T A N L L L L T T I T T O AP
-, | ) ol ) ' [ ' : ' [ I . ' i ' b
PR - S | I t ' ' ! ' J | t ' 1 I 1 | (I
1 [] | ' ) . ] 0 ' r ' ] i L] t [
N T Y H [ 1 : ! ) l ) . : ' 1 i ] |
RET T o o PR - F ey $T e E R o ymow B owm oW wE 4w~ @ o= + - - . - - o a - . = m e - - e ow owow P P ™
- .m,.,v 1 1 i ¢ ! ' i [ 1 1
. ] 1 + 1 t ' 1 t . H
s - } } | 1 ] i ' 1 . + ' ) i |
Y I ] ] ' | i b i ' I i | .
..,r-,.... L I I I I O . T T I e S A L s w B &2 m e o= - 4 P . T I R e . ™ L L T N L L ]
o 1 ' ) ' { ' | ) 1 | '
™
w o (& [ 8 — L. - - ) [ *- [ i LA [ = -
B _ Q w o ‘2 o . ] v L L= 8 L [ L L
N - S * . L] F] . [ » - '] . . L] . ] L] .
VoA hY < Y "~ - 4 - 1 - i " r n" o - "
- €3 0! ' —t — — - —
"y
]
o



12612

L

b~

ne

Ll -

).~ 90 PERCEN]

o

T

ALCNG TRACK RESCE

vissten 103 1A TR
J=30 A-BUCKET AFT INSTRLFEN

Y

ETIER 4 I EL £ FE
T e e
' " Sl e

+ I [ I ]

e GO

' ’ ’ (] ]
' ] ' . L
B L el Pt B
L]
"

T A

."
’

M
L]

] ]
L L

o1y

14,

< ey
C.!il‘l..l.u*l

X

1 ] ] 1 ] ] ] [} s
' ’ L] ' o ' LI [ t
' ' ] ] [ [] [ . »
L} L} L] L) k € L] ] ]
Bl e T S LR e
L]
[

[
1
1]
1

L}
]
L}
’

—f—m e s pmmr ) mmr mbm—— g —_.."—_-Q-a—-*«..__-_.’.--——f_—-—-—‘.-—.—-‘._--—.’—

12,07

.'..ﬁ..
m..

S ——— -

~ -‘.

1:.

e b s e mpm e m e m o g wwmam  map  mmaram  = m  ———————— i  —

Lel

b f
[ ]

e fm amEm e e = -
] L]

PO S

PR )
’

[

A e 4 - em g mmae e m m— d o o o ——

*

R R e T T

+

¥

RS St . B N J WS TUS SIS LS ) A YUELENE B SN DA G YRR S LS LU [ L T T8 P T AN
R | NS LN U JULIUE DAFLT NS SRS PRS- 06 U5 [ WIS TUE T i '
FOPINIP IS S Y A PV | R PR U | S TR | W |
] s e e e o o o v v d v vl |
IV AR | LY W G S| U L | 5 N | Sy |
A SR S UV L PR D YU | W T T

T 5 .-,L-!. - . e

Y

[ &b T el RSN
LT UPRUS F U5 1 S35 S

- iy -

e e

= m e pmwr e mr o s Y mem A= .-

fen'w o'm reive a4 oo
B R v , ¥ ”5
Y I A Y SRR B 4 ™~
NI g T
1 4. < - * I
dpene - - .o e e P
' ' e | : '
A I b [ ] ]
g | | A [ | )
(it ' ' ' ] | !
- . ..'.'..#l'l..fl.'.,“..."flll‘.‘..lf
| %4 i ' U I I S i
LIy ! | ,“ N L] t
8 | ] ] ! {
P | ) 1 i i 1
- . - e e e, e b ae s e e e P e e P
b | | ' ot ' | .
—? i ' | t L I -
W 1 | t | i 1 oo
1-. ' | | I ] |«
> o e s e s b e b e ter e e e ¢
[ | I ' i ! e -
¥ ! t ] | | . D0~
i ) | | I CA00I00 1~
¥ ' | U oW o Dl eI b |
=r e deaes + LU IQUJILUILL JLDNIOCLOULDLIw .
PRI D D e e e ol ) e i ol o o dmd ) e ) e bd i e e d
) ) bt e et e e kN N e ) i e o o et o M e Nt vd S ol b )
_ el DO M L e v e i ed D) W LI I IS )
e L L B O kLo QU TN TS J U, P [N P

i W

-

Co2yae

i '
e o a5 4o o
§
t
'
'
L N
i
I
- - -
- A - -
- e ymE e e
v
'
¥
P
L A R R
'
B

- —-»—-—‘-.-—-q’-—--+--~-’.——‘—’-—--

lllllllll

s s n a oW omom e

- - —tme

1
t

==
I

e R FEUE | WP | GRS PRUPE R

ot i b d et e ettt |

e vt e b b o e e I
G EPTAFIS NENIFY 451 U 15 I3 4. E N
et vt md et it el M o N Nt o W)
[ A S I P S

[T DI SV L R S R PR 1

LR

L]
--——Q—‘----‘-—-——QL(‘

e =

]
- - .

] L] L

RPUNE IR PRSI N

et it e e b )

i i e |

T e el D D) e

]

L]

L}

- - - p
]

]

1

]

- - w P
i

'

[}

i

- s = 4
'

1

1

]

- - »
L] v
'

- - .
.
o
L]
+

L]

SRS [ SV RS S P |
Vo i
| o ok |

R I R el L

L}
-y = —-

P

PRSP |
- . = @
i
]
]
- - ® o«
1
1
1
L
- - o= P
*
!
1
]
- - -y
+
'
t
- -
L
1,
L
.
L)

L4

LI ]

£

»

- ) a

. o



N

a—
pt3
-

A N My e o = ' . v
¢ -l -" duoew 4!"'.,5.1!'! i
sﬂ.'ln.myw- ) s bl A L A
O ) R B 5 . — ib | K ' LI *
- B P ¥ ¢ Lo t A H o
. o ! ) - P
W dewen dn IR b “ “ mp i b .
S B ececbaacatanee ' o H 1 a B oy Sud ol yile S-Sl <
xX. i .;. [] H B i 1 -4 .“... “. .~_E_.,.,._ , r» ..:,...Oz
= oW g e 1 H | ' - IR N | - R
”._—.L-a“‘ . -__.. — —_ " — " i ’I..-h'..' - . “. “...- ”
G : i | ! ; - i
af b -l!!l"'ll%.!.!..”.! | " ! | i " | - ‘t!ll#lSl.h
e S Rin ot S o ERE KAt S it
R AR IS N TS AUS SUNU NS O 3
, " tr oo pm | ' 1 | H | —_W : 1 T A g [] w !
L A e e o= b ) ] I i i ) ] - ! [ o n de g e b

" B 3 : ' 1 crT s e b ) § K2 g t | i & b ] |
J.h o ..__._ “ i “ i ' T S A S ﬂw_ i 1 : f .- T “
e . ._-uh. I t ] . ) , - o= e mee [} _ ] H .

o 3 B ' H ] i ) [} ) ; ) ,“— —. Poe o v e bouwe b [ ] ' 4
.,,-._c o } *.-',..‘ em tramn b - } 1 . ' { m N ') —1. i t —l O - []
,.R P 5, by - l"'.ll+.', 1 ] [ ] v | ] - ] -+
! . . : [ e b= 4 1 1 t ] '

B LY i BN i ! I o w bt dee b ] ud i : 1 H .
. & l_.."... . F._.ﬁ ! \ — i . 1 i . —l LR I E T ] 1 " ] H t -
w_ .\— .’;.. G ( [] ' ' | ] . I - — Y ] i 1 L'
* ‘vw -“I!flll! > o o ¢ ] . u | R | ..“ . “ ' 1 seedre ot 10
. TE i - f - oo Oll;‘.i&ll | i ¥ ) o | ] i 1 ] ._f)o,.ll
K 14 i " f - e teme ot A v | i 1 R
v P ' ] ' " T ] i ! ] 1 R
—. “.. “ ] 1 ; t ' “ ..— Q;l.'l te m e be e 1 i " ) -
o AEE TEETE TR ! oo ' _ : I " ! -._T....:...: b
Sy 4 [] l..‘lfll.’-l‘ml_ | 1 o) ] i ) —Ll.ﬂl- )
I 4y } ) ' o .“.l e [ 1 w _L I qu}CGﬂJ.fu i T T - i |
b i ' - I ; ! i MR & B Rt I I [ S VN ST LUCED IV DO o |
. A ' t i s : i - Ty S gD e Hwiahtutetie i tuitusad
cemaw drowe | \ i ' I H T e A R N AT X [AFIST IS (U TS LA LS, L...LC....I\.L_
L .-__ e me $oe o= ] ) ¢ ] . ot D e St Y L) 0% [ Y
| o ! ] E UL A A A i ) ! Cadd o I.LLLFL_LI.-L.I.—[ o WL
v _“_ w i [} I _cilc o m oo dme PYR Y S SO :L.H.”I_lw,lr.:l.‘!_ _tI‘.L...{._L.I._rlrLLrL..rLr.-_
t. } ] n ] S ] | - - ._fl - . - b l.:Jm".U.H!umLCLﬂI. LplgwcrsnlrLu.“uLU_.l!_Lrlwa ¥
R e - e h' [] 1 1 1 “ ] |.-|._. _lLL“ru NE TSR IR It..sm“‘cc-
. b e b e 1 q U [T T .I:.W._ Fon TRl F il S ' .lL[..x.(. E RN L LW | [ R )
{ ' cm. rr - IR . - S TN D R T L LI |
g i 1 d A ; I NS | WPV . PR T ’ n [N L, . vy
.-A i . i t | ' J RS R W OIS O D H T m s o T B TR0.J &5 3TN . B O | [N S5 PIRPY Srran ly |
Sl w | ' ! ; u . 1 T oo R P A R .{.ftlr.r.ftlull.u_ kL L B
4 eevewgemoo ' ' ' v Tt At S R P AN R e s
g u ’ c.ﬂnccu.vu..n.__.... f ‘ ' ' - _H.“...Ll:%L L2 PR S L_U_LLLO
w! e - o - o ' i Pt e e m = - = et g o e = = R
5 - _.',— 1 ' S ot vt e e i Do e b 3 t,._LLL_l. B e R PN RS R .....LL__
Lo . ) [} 1 i d et b ot ad = ) ol e B S S o B e " RN S L Y N e
g . € [] : R [ S R DU LR S SR .L.ilLl.A. et wd e
4 i { ! PN A P I - d - bt
P e 1 . PRI | - - » PR TR a2
."u ¢ e tmemn bmme 1 i ._..ull.l P P TR oL..Ll.._ e - .i» o m Ll..\!l...ll\n e D S Lr...l.,”.LH
cot . ] ' e 1 ' 00 % DR B S T - -t T TN [ NP S
- : I ] i ] ' ql!l! PR d . . ~ - - ,n...LLu_‘.LL, l,l..l......- L,Ll..lt,~LrLLbi..l.*
pzt ! i ) . _ ! SRR L SR R SO ANTIOIT
E.}E - - - ' [} | [] i { | ' ‘lr.l.v.-dl...r ...il..rl_..\“s. o Em - PR | -
aile ) S P S ' _ : ' ! ' L T e TR BRI SUER P
.L..”...w,.. ) 1 ] P R I ] ! . _- 1 W l.._... KR ui-llf!ll.lL,L,lrL.'a.l~ .
, % L] ' , 1 \ - . cem e b= mm \ - .\‘l.r.v.L,O:.L.‘l-.L.L.I D e
=T H | _ _ _ _ _ semede TLON D sl s
1SS S JE SO S S Ty e FiTIRTILsl
i - - - [ - e - e L

(L= ! ' N R | : ! X C e e e e S

I3 P H ! ) ] ' g e e s o 1 ! . G od Do o R S R e . -

AT oI A | I 1 | ! . b ' A A WU - .LL.LUUU.

o W ¥ e ==e ] ) “ ' ' | . i I \ -rw e wm - 00|l|l|.llll..l.l\...-.l_rLl..l..l_"‘,..
e l._c i e - e r e e s ) , . | " f | ] ' wn . .. b am e 4 s
AL B - 4 ' [} | e T ¢ } I [} i J 1
Foteibm ) ! . . ! RICICIE IR PN ' : ' ! . ] i
“_“_.LKL . ) " ! 1 ! ' b,l L . R R aars . “ [] '

i 1 . e e & om eow e
I T R CETEE o R TR

" - > ] i - “ v + e meeem ke ¢ | ] i | 1 ) i
.. o 'S _ ! R e ; | | ! . . ! ' '

i B 3] o [ : A S ! 4 ! ) !

. . 4 . bt —..‘J & - ' v, ' I N . . L s : ' “.
Ko . . ~ .... < - : [ Tttty

N = I ~ w v . . N ..‘ [ , t '

i ”m o N ) ' . . L " . - ! !

r . L L
A% ! < Ll " . .._. { " !
i e . . . Ct
- .
]
-



h;”;+$|
.... w. . -s_ -

L]
L}
t
4

L)
L
’
[

=

=M =

'l meny BB
.-I..»,:.R - e ew

[TTF]

JW
1 - e -

U |

. - 4

[ AH
. - - - »

-

- -

J-30 B-BUCKET FORWARD TAS

R B

N RISSTON 10

'-7..,'“’ ,
I L T O S St

..,.t,..f'.l

O b .
0. - § 3y e
-l A
o) W’y -1
ORI i
. Q. & econesde
: m o M . “
W oo 1
o & T. “
Wl Ol e eade
RRY ~ R - ]
L 0e b o
Lot by hnan |
Ly AL SO R '
quwm-h 4.'...*.'
e S - 1 ), .
Mqu x,w? 11 .;
~ad & o __
; - B b il
5 . ..... uo y . *.:.A .. - -,

’.‘.%"l‘.
BN |
a.r,{m.
) .

e PP e
'
o |

R
LU I B B
' |

|

¢

o - w e e
1 '

1 o |

1 .|

' '
o oo pua
' )
.

| '
o = peoe
] B |

i i

] !

t |
o w ey puow
' o

! |

[ !

' |
oo e b
' }

| [
4 . |

t , i

L I NN R
1 t

1 t

I |

! i
e e -
J |

| t

' [ B
t i
o o v pra
| |

1 !

| i

] ]
- be e
1 t

] !

| t

1 !

- e w e
[] [

! t

' |

! i

+ e v e b
1 1

1 1

§ 1

1 t
e m e e o
i )

o <
o (&)

L) L]
m vl
- e

- o ma— ¢

11.37

L e R L T R R R el it Rt T L gy RS

'

.

B
L]

et
X

L}

.
e A

M :

LR E

' st . v ] ' . ' M
' : ' N ) ] v e L
] ' ] [} ERE R 7‘:-—,.-: ' * B J'i‘.:' V -

’ [] 1 [] ' '] ' T e

L}
L]
L)
[3

et m e a e b e rrm e e Em e e b —— - m—— - ————

———

L}
*
1
T

(]
+
]
’

L
]
1
'

L)
L}
L
L]

e e mrdm e e e mm e m e — e —— - -

- e b e -

O

' ' ' ' . ' ) ' ' ]
’ v g e

t

<

_-_+_~-_4----+-_--0-—~_'_-—-Q--——Q----‘---—J--—U4---‘Q_——-+--a-{

- -

' ' . ' ' ' ' G Cu
. J
L+

1

(9]
ouo -

=2
o
U.
o |
!

—p———— -

7.7

vuo
{1 GLGOD
L oLluu

Ju Guuto

.00 ~4-——- “_-_._*___-.’--__{.-_--Q----’-—u—{—-—--—f—--’--%ﬂﬂ.ﬂ“(}uo_-l?
. R .

G

~ pa ¥ gTiTL.
o

oLuC

GG

] ] ] (] ] ] ]
]

GuLuGG0o

b

iﬁ

oeutugn ‘
‘-“'*-“""'“*""'-““"'**“—CEUUUBGO“““““*“‘?*

I

5.07

e e ’.I.....,&..
. .
o000 TIQ00D
ONOCO0Q
2ePCIILIDIT
QIADC2ISCIDIO
22200 II000IQ
NIV IIIQIDD
COIR22=SC2TID
DIIATVIITAIN
S IGICIIDI0
QUODCVUTO3
33D3ZDH3EOD
] |
) 1
- = e g e bu
] I
| ]
| I
| i
- mw e - . .
1 r
¥ i
i f
] +
- . o w b oo =
i [}
[} 1
1 t
i '
LR L
[] 1
1 |
] ]
1 1
- - e e mom w -
t r
] I
[] ]
i b
i [
| I
1 ]
] ]
- o w e e pw
] i
\ 1
i ]
] '
® e pE moE* s
t 1
1 ]
] ]
] ‘
- m o " s e wmw e
} 3
v ]
' I
1 '
- w e wm b e dm
| 1
~ (4]
O O
. ]
¥ aa ]

JGLULLGuGoaG!
cuyGcucoucgeuor:

*
T

,“,_J. , B o
e i L ]
‘hw LRI S !

S AR I )
e b darona g
f N ¥
] r =N
t 1 Q2Q

1 . i OZ0¢
4o oo Q20
OCLLIDIICO |
QOQLIIDPIIL |
Q0002000
bwcﬂCUUUDUC_
LQAOCOTO0QT T+
WDOoLOD0QC AW .
P III IS Il |
S2JIDI3CDOCCT I
DWOVIIJVIID D
WIIIITIISII+ v
Q020200031 4
020O0SCo2T0IT
(55 Nindler 3 SFRAS J awod T Loy Lad bob Y IS

] L0 L% LUV ' 0 JNS I W6 O |
- s ONCSII0 e

[} bl R TN O s DU |

i e 56 L5 ks | SOl 3y |

1 SIS0

] D I
“ ke = TNV

V NOLLODD

] B 0 LSt R |

| i d e st i §

| [ ] Sl JEE YIS Iy |
e te o e D00 De

1 I TS )

i [ I e Rl By

] 1 OO0 2

' [ JESSRUY 5510 ¥
- s a e e $ IR 00

| DI

! [ o IS T oy |

+ [ TR Wy |

' [N R W
- @ e m e $pwas ) P

i i —d

' | Jus-po iy | .

' | =34 0

] | o Jab 3
- tw o ww b TS )b

t ] [ I

j) I -

] ] ——ad |}

1 ] 4
- e m s e aw L

' ] i

' ] -

| ! [V )

L] [] —r | s
- mm e e peaw D4

1 t e

1 ] I |

. 1 B

] [] gt
- % e B W e W Eswm

] i o

1) i P

1 ] t

' 4 . I
- $W w w  pemoe = .

i i ]

f) [ [ )

199 ] o L

L ] L ] L]

N — .3



s ntssxuégiu %

J-30 s—aucser_roaaanualaSI

i

RUME™ FRAMES unxrreo?- 90 PERCENT“S:faiéb

i - P - -;;;,;;: ' o
Yy ALONG TRACK RESCLUTIGN Llntt‘- FE rnenueacv‘*’rsncsns Nii
T.590 -+----f—-——+--—-+—---&--——c—---+----+—-aa4- - 4ﬁ:3_0f $ommr bt}
' N ’ ) t (] . DA B B | ] IR Bt I ]
' s ' ’ ' ' . ' ' B TR ' LI I ’
‘. ' ¢ [ ] ) 2 1] ] ] ] . (] - 8. .
) . ' ' N 2 ' L I D, I r LI e ’__' L '
—tme—— b P B e T i et s Se i
T.00 : : [ ' ] [ ) ' T T ) . M et "i’ﬁ" 'S
' 1 [} (] ' ) (] ] ' ] ] ] [ ] 1
* ] ’ ' ' ' ' . v, ’ ’ . * ' .
v ‘. . [ . [ v ’ LI L} v L] ] . ]
NP Y Y G- VR S QSR Y R . vy I S
e.50 ' i M ' , ' ' M H ' 08 . . N R
] [] ] ] ] ® LI L] L * 00 ¢ ] ] BN IO B |
L} L} L] [} L} [} 1 N [} | ] ()UUI |} L} . [ ] "ﬂ
' ' ' ' . ¢ L T L P Y 173 1L s L S
L Y L T N D e R L el Al St T ) B (1111 L et PEPIRE PRp S e 1
' ’ . 1 ] 1] (] [ ] [] u (] DGO. (] [ ] [ ]
[} [} [ ] L] [ ] 1] L} ¥ LI L ? LUUI [ ] ? L]
' ' » ' ' ' ' ’ ) L ¢ Juo ] ¢ ] ¢
) ' ] L] ] . [ L " L' L] 000! ] ] [ ] L
.50 =4m-cmb-c--pmmrnpmmmnpe et mmgmme cbmnmmp(JmCot =)t mmm b e m b e pmmma
' ' ’ ' ¢ ' ' ¢ ‘UG Co*COognN? ' ¢ ’ ¢
' ' ' ' ' ) * s Q0 COotCanny ' . R R |
' [ ‘ ' ' ' * ] e LEYL0aG? L IR A [ B
[ ' 1 J L] ' * L4 O CGgroout ' . ] .
P L I L e e e I e e A L LT R R N L e e Dy L s 4
' ' ' ’ ' ' ' ! tLOLLY CLOYY ' ¢ ¢ '
. . : ' . ‘ ' . Yol eCCGRCOo ' ¢ ' !
1 ) ] ] ] » [] [} ] 'l-Uu.L.UL.UD(JLJU ] L ] ', ]
' ' ’ ' ' ' ' ' UG (LOCGOCCH ' ' ] '
foHS ~tm-~mesms 4 m—epmm——peemsgmm—mdm—m - - — - U OO LUNO0U b et e e ey
' ) + ' . ' [ ' C udLLUBCGoCUL t ' ]
' ' ' ' ' ' ' t T (JQUOUCH0TUD ¢ =7 Fais 5 Fig s
] . ] ' . Wt 1 [} L}”U l.-LJLCOULL [] + B Rl
' 1 ¢ ' ' ' ' ! JUTGCLOCOUD ! - ' '
6.t N GNP GRS by Sty 0o 1717 S GO G I
’ ' 4 . ¢ ' ' ¢ ity hGeddscu ' ' ' '
' ' ' ' ' ' ' ' ulGLcGCQoLLo ' 5
' ’ ' ' ! . M ' JCoLuuCRGLOu LRI -TE R I
Ll ' ¢ ' ! . 1 ' ..JLl)LfJU[.UUUUU PR - ! :
LY R e it et Il e et ol ) £1 DU Y ULUL;OUL—U—*---" —“*'—!"“'-
' d ' ' ' t ' ' h"LLL Lougouty . » ¢
’ ' ' ' ' ' ' ' e GLCOUGLL M : .
' . ' ' ' ' * ' dourtGluaououie ' s o’
1 ' * ¢ ' ' ' * uiL COCLULLOULGUD * ' b
340N —hecomtomom#o o edoe 4o os e e e m e mm 4 = G000 C000GOU0- 4t e
* * * ' ! ' ! ' SOCoLONEnQgooog e ’
' t ' ' ‘ ' ' ¢ i)J‘C(:u(.flLUUDUUDUU'
[ v [ ' * [ ' ! W I IS I ST B FT LS WL R
' ’ . _l ] ' ' ' NIIE lll t CLOOOUG quice . -
Lot —o=— —4- v ceipemamy '-""""‘""”-“"""Jl.u.“LLLUUULL:UUD“""‘"'-"-“'-""""
' ! M ' ' ! N ' et ocdeoouuug ¢ b ¢
' + ' ! ' ' ' ’ TR RS TR DS ININ VI F v v ' A
' ' ' ' ' ' y ' WL\LHL”LUUUUUUUU' * ' !
! t ’ ! ¢ ! ' ' a.GLuulU3Cuuuub® . .. .
Cald —#tommctoc e mm e e em - b em s — g m = = L SN TN (I EITHSTHE VLUt ~=mmto e pm e
' [ ' ] ' 1 * 1 IR LN I D 1 o aTHIN N1V M .'—_ et
' ' ! ! ! ! ' . LloubuLdCu0JluasadT . e
. ! * ' ' ! ' ! LuUCEU L DL OUULL UL ot XL
L ' ’ . ' * * ¢ coagcuuCduouiuiY oy L L _“‘5’3:‘;;‘,',“
1690 =t tmmmbm e mmp e mm e s mmmp a4 | —l,t.(;uflLl l]rUIJDUUUDO+--—-+--‘—§—-—-‘-
y ' ! ' ' ' ! Yy, LnduuCcCouugeucoo. * S8
' ' ‘ ' ' ! ¢ C1 G LuGUOLCOCNCEEuGUY N ¢
: : ’ ! ! ' C g0 TOUJ0CCELL0aon0GU - M
t ' ' ' ' ‘ ty, gt U GOUDLLILDOeCLLoEG ! ’ L R
LeQ% ‘**""‘-—-*—*-—*“‘**--"*'--—*(-huiluLhLUUUUOLOUDUUDUU*“"*""*‘”“
' ' ’ ! ' foon Lo LUEgENEGOCCO0ULULLD ' ¢ .
' ' ¢ : ' Lol Luangaentieyc i CoNguGou ¢ ¢
' ' ¢ ! ' L U CUS oo CHuuL UL L CLuGOLCY ¢ 0 N
+ . ¢ 4 oLl LE 'JULLL”[“\JL' L UNQLGRLO00C LULSo ' 2 ”
e D) =pemmmtemmc e me e oL L UGG CUDLL UL JUUULuULUUUUUUUUO--"—4——--‘9‘*"'—
' ' * e w dbe e ULt E0NaocuenococHocgoaeuouoyun o 4 e
'_ ' ;" l 1 ‘I LL‘.! [.J! -~ u'—L‘. -.AL'LCL- 'L” ‘ LI lJJJdLLKJLOJOGUUOUUOOO ' -¥ )
ol Lobbilo s Leedulve LuLgeul s Jum.t,u!UUULUULI]UDUUUUUOUOGO' - !
b Crbo et e o dut et LLENGLU GG WL GO GDL8000wu0coouo T - L
P T T T T e R e R S L b T R R s L

O o o ISR P 129 14



!
]
t
|

]
)
|
%
1
'

)
|
1
|
!
!
1
]

P L L T ey

i
]
|
|
'
!
}
e w4 B mowmmh = oww EmY wowowm 4 meomdoadt & omeow

i
!
I
]
1
i
]
L]

]
1
!
i
]

'
L]
]
1

- B B mowm W oW e oam omP W Mmoo P B e E a P B S ou R om s s s W oameom %ok o heom ok oa

]
1

)
t
i
i
]
3
1
[}

]
¥
1
)
'
|
)
]

@ e B as 2EmE ed N et a e e st st E S EE Al B S G Ey S e Bs mwm ey s wmat wam et e e owp e = o o aawa
] 1
]
)
]

+
|
1
i
|
t
i
t
|

_— e e m - -

CAUSS raact RFSGLLfIOﬂ 1!“1?“1

R N N ek b L ----4--—“-‘—--- & - '—-‘-.“”’

L
]

'] L}
] L Q
' ’ 0
' ! 0

L ek T B R R s el il TR el s et § 100
' ' oo
' ' Butle
' ' b * (R
’ SR 8 QOGO

R S S el e T ] -—:—--*UU‘}("‘._---‘»-_—;--1}--;-"-—-

*

._-—-4--—-4—---l|---0—CDCPC H:0000C

§-.;.— -;‘. —--—QJ&-—Q-——;;E“QQ—_S-;

mmmmt e m et m m et [ me et = =0T LLUUUOULD G et — e ey

Pk I A e A Y '.l

__--4----+u*-|lLELJ

L 4
¥y soamt - At
ey R | Lol
| ]
e
e

[
' ¢
I &

Qoo

LR BT IR PR

-“‘-“rf"""‘
¢

v YCLoL ] ] ] . ]
- ' LGLUU ‘ ' e ¢
[ ] LA sTW L [ ] . B | [ ] ]
[} R ITE ] [} ] ' [} ’
e R ke e [0 LR IR B D e e L et 4
) *COGLD ’ ' . + ’
0. - YWOCUoW ' PR A ¢
g acocoog 0 b ﬁ*“él
LB lhuc{ JL L} ] L] ]
B e S R it I L P A ,---4-[); L.u|L.--'-—*“---*-*--f—--‘f'-"--f
'y 'b"LLﬂ.]L ' . o ] B |
vy 'LoulUn ] ' [] ) ] R
o e en ] ] ] ] A
G reheeoC ' . . .

"“"‘b"'"LULL' .._-4-_...—,..-....;.._.-*..-__4

Ju F ' ‘ -
UFU U 0T OC i v

GO0 reLuac ' .
rf_' G L]L'ULL.IL !

m--—4----v—-—uhxtLUUUULLI(—--4—---+-———+4---+~--;0

LU LUULULLGU ' ' TR - SR
U JLLCOOLOGLLAL ! ' Y el
C Gullguuublocc T
G OuLecLOouneudG-

L ULLLcCuuluuud ' '
{ di{Leeuiuluul N ¢
U ouL Lt LUuucoue
LwblLLLOQIUTU

LideL*LUUU(Luu

(I THE R MU NS ' 1
L‘L~Lv_:l.l“‘ldl- 4 Y
Clot LoDouiuel ' .
o h;LLUULJ|Uu[-"*""*“--*""-
SR A 5 P Ry W v ' t
Lot L s DCLCLLd ' * *
T Lo B0 Cuac ’ ¢ '
CubiluenGoCenL ' ' ' o
CLOLCTlU LU=~ =t mmm b mmnctmmcnboma
Covdetuuyoliecuy 0 ' M ;
DTS IRV UL I oTRE afei ST 012 B . J
ELgLfLiUJLULLLLU ‘ ' .
CLOLULlCauuuLetiLg B s |
Ll LD LBUUBCL U U=~ 4 - o — ¢ D
L W S U R T LL()U WLneec * - :
Yoo oo cCURLO LG Lo * ' ¢ Lt
LTSI T Y T W T 6] ?‘lu twLOCLOCo ’ b S
et e SOCULLGG v iyl cocy 0 1 ' .
'--—*-*‘*+(LLILLlLLLCLCQU;LLUUbULLQ(U*‘*““*“'-’--?T*" 
feoon ki ColuClatuaut l’!JudLLCLCU ' L A LRy
YUt LeCeu D Lo vt g 00 0 e . ¢ o
LV U NUR S 9F 51 08 O O 41§ CRTON ORI IR o ¢1WY .al'.UU ’ 4 * 4
Vol LLaLLLLLGOULE FCOCUCiBC00 ¢ ' ' MR
""*"‘-*LLILl[quLUCLDﬂIL UUlLLtSLLU—f-—--f---—+----+:;:d
*ULCLCLCLBLCCCO0CLLLUGEEL (e Cq ! ! b :ﬁg
tLlLleecCoLLicsntcLgourneiuto v ' ' AT
*LucloroCliCuLnuulouiyulecteng ! \ e TR
*ULLCLLLLLLCEORDoLLO000C LsLan ¢ s LR

- ——— e m e - --_—-.-.—-.-0——-4. {--,..--.4-———’——-.—Q----(-——nfn--p-{

ol & . dn"c “. 10-



-1-4

g

Tl .

Eac.h recovery system ﬂowx; on & Corona ‘mission conta.ms a
sealed packet of Eastman Type 3401 and Royal X Pan emulsions to. GRS
determine the total radiation received at the.take-up éassette, " Botﬁ,ﬁlms S
types have been irradiated by LMSC at various levels and the base plus fog * '
densities recorded after controlled processmg. ' \

Following recovery the film dosimeter packets are pemoved at A/P cl
ard processed with a pre-flight sampie of the same film type and ae.nsi;o-’-”:'-’fi"? oL
metric control film, The resulting base plus fog density measuremcnt of L
the dosimeter strips is used to ascertain the total radiation level, The -
table below presents the base plus fog readings for the dosuneter strips
and the radiation level equivalents.

Emuision

- Type 3401 |
Royal X Pan

Type 3401 |
Royal X Pan 0,23

The mean total radiation seen by the take-up cassettes duri.nk both
missions was approximately 0. 3 roentgens. This level is essentially -
the same as received during recent missions and 1s below the level that
‘will degrade the panoramic photography. . R :

+

¥



SECTION 17

- . " ) > T
T ey . e &“-,i—l 41-.,

SYSTEM RELIABILITY

" Reliability calculations for $e.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 R
auxiliaries, i.e,, the stellar-index camera and the horizon cameras,
the sample size is changed to recognize incorporation of modified equip-~
ment 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 relia.bility reporting for the vehicle. _
CRAT

The rehablhty estimates of thxs secnon deal excluswely with
the payload. Failures to achieve orbit or vehicle induced failures are
thereby excluded. Recoveries before a complete mission has been com-
piated are considered as {ull 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, .33
only electrical and mechanical functioning are considered. 5

The reliability estimate is also divided into prima.ry. and secondary
functions. The primary functions are operation of the panoramic cameras; %
main camera door operation, operation of the payload clock, and _retoveryid TR
operations. The secondary missions functions are horizon camera operation g
excluding catastrophic open shutter failure mode, auxlha.ry data recordmg TR

and stellar-index camera operation,

Panoramic Camera Reliability

Sample Size - 143 opportunities to operate.
One failure - S/1 Programmer on System J-19,
Assume - 3000 cycles per camera per mission. DR
Estimated Reliability - 98.8 % at 50% confidence level. 4 L

Main Camera Door Reliability



- Stellar- Index Camera Rellaomty o N

Payload Command & Control Renabihty

T A _‘K,_,‘,.,,.., ;-, ..-....l -w—...' .-1‘ 4’ ,‘:,'-é'aq.;'m‘:". ._

Sample Size - 7'?04 hours operation.
2 failures : '

Estimated- Rehabihty 96 7% at 50% confzdenee 1evel.

: 'E_i 7 1.
Payload Clock Rehabihty el
. ;'J, ' : _‘. A-A,.-:“:n.i,..- _ '-";"': . : - ,- ¥ imn

Sample Szze - 7764 hou:rs 0perat1on. o . S ","
No failures .

Estimated Rehab:.hty 99 1% at 50% conndence level.

Esumated Rehalnhty of Payload Funcuonmg on-orbit:- 96 é% at'
50% confxdence level, -~ L At
¥ ) . Yo er--:

Recovery System Relia.bility

63 OPPOrtumtxes to récover - ; T T T R
1 failure - improper separatxon due to_water .seal cutt_e;; Ladlu e 3
Estimated Rehab:.hty 97 3% at 50% confidence level. ﬁ*

!

Sa_mple fbegins with J-S; Y ‘,.‘- gt

Sample Size = 18,280 - |
. ’\Iumber of faxlures - 4 ;

* . . ‘ o .A' # |~ -’n& *_:'
Horlzon Camera Rehablhtyf :

' Sample includes J5A and up - R
+  Sample Size - 76,500 ' - S | L3
. Estimated Reliability of Smgle Camera 98. B% at 50% conﬁdenc'
level. " . : '
Estimated Reliability of Four Horikon Carneras at a Parall '
Redundant System = 99 9% at 50% confxdence level. .
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The comparison: .of the operatmg parameters and the performanee;;r‘é% o

~ achieved by previous missions has been difficult due to the large volume RLE
of data that results from each mission. Some of the pertinent characteristtca ’

from prior missions have been sum.m ar!.zed in I‘ahles JA8-1 through 18-3 5

.

The surnmary data was started with MJ.ssmn 1004 as the J-Oa camera
system was the first to incorporate the major modifications of the: titanium -
drum and scan arm, fqur roller scan head and Corona J capabmhea. . OnJ,yf
those missions that culminated in the recovery _of some photography have_i;; ",‘
been hsted therefore Missions 1003 and 1005 are deleted ’ g2 2
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