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FOREWORD

Thie report details the performance of the payload éystem
during the operational phase of the Progra.m-Flight Test
Vehicle 1631.

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

This document is the final payload test and performance

evaluation report for Missions 1036~1 and 1036~2 which was
launched on 9 August 1966.
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APEP-GECRET

INTRODUCTION

This report presents the final performence evaluation of Migsions
1036~1 and 1036-2 of the Corons Progrem. The purpcse of this report is
to define the performance characteristice of the J-32 payload aystem and
to identify the source of in-flight anomelies.

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

The quantitative date used for this report 1s obtained from govern-
ment organizstions. The diffuke density dats, and MTF/AIM resolution
are produced by AFSFFF. The vehicle attitude error values, frame corre-
lation times are made at NFIC who also supply the Processing Summary
reports published by '

Computer programs developed by A/P are utilized to calculate and plot
the frequency distribution of the various contributors to image smear to
permit analysis and correlation of the conditione of photography to the
information content and quality of the acguired pletures. Computer analysis
of the exposure, processing and illumination data provides the necessary
date to analyze the exposure criteria selected for the miesion.
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SECTICN 1

SYSTEM PERFORMANCE

A, MISEION OBJECTIVES

The payload section of Mission 1036, placed into orbit by Flight
Test Vechicle #163) and THORAD Booster #506, consisted of two panoramic
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and
a space gtructure to enclose the cameras and provide mounting surfaces
for all equipment. Figure 1-1 presents an inboard profile of the J-32
payload system. This Corona "J" eystem is designed to acquire search
and reconnaissance photography of selected areas of the earth from
orbital altitudes. A 8ix day -1 mission and a seven day -2 mission
vag planned.

B. MISSION DESCRIPTION

The payload was launched from Vandenberg Alr Force Base {VAFB) at
2046:03 2 (1346:03 PUT) on 9 August 1966. Ascent and injection were
normal snd the schieved orbit wes within nominal tolerances. Tracking
and command support was effected by the Air Force Satellite Control
Facility consisting of tracking and command stations &

under
central control of the Satellite Test Center at Bunnyvale, Californie.
Mission 1036~-1 consisted of a T day operation and was completed by air
recovery on 16 August 1966, Miseion 10362 was completed with an air
recovery on 22 August 1966 following a €& day photographic cperatiom.

The comparison of the planned and actual orbit parameters is
tabulated ag follows:

cor-cscecs-< [
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ORBITAL PARAMETERS

Orbit 56
Parameter Predicted Actuals
Period (Min.) 89.48 89.323
Perigee (N.M.) 105.1 102.399
Apogee (N.M.) 164.9 159.830
Inclination (Deg.) 100.2 100.114
Perigee Latitude (Deg. N.) 14,025 22.919

Eccentricity 0.008362 0.00804

C. PANORAMIC CAMERAS

The Master instrument produced good imemge quality. The image
quality was better on the -2 mission due to less atmospheric haze.

The Slave instrument operated satisfactorily and produced slightly
better imagery than the Master.

D. BTELLAR-INGEX CAMERAS

The "A" 8/1 operated satisfactorily and most Btellar imagee appear
as points rather than the usual odd shaped stars.

The "B" §/1 operated normally.

The base plus fog density of the -1 and -2 Stellar film was unusually
high at 0.54 density units. ’

E. OTHER SUB-SYSTEMS

The clock, lnstrumentation, pressure meke-up, command and thermal
control subsystems performed satisfactorily.

~er-erere o [
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BECTION 2

PRE-FLIGHT SYSTEMS TEBTS

A. ENVIRONMENTAL TESTING

1.

Test Objective

As 8 gtandard procedure, the J payload systems are subjected to
thermel/altitude environmental testing which simulates ortital
environment. One of the purposes of this test is to demonstrate
the system susceptability to corona discharge. Buch discharge
fogs the f1lm thus degrading the cperational photography.

Tes_t Summery
The J-32 payload system wae subjected to an environmentsl TASC
Chamber test from January 7 through January 14, 1966.

Performance of the payload system was genersally satisfactory except
for excessive corona marking on the peyload of the Master and Slave
instyuments. The input and cutput metering rollers were replaced
and the eystem was returned to the test chamber on 9 February.

Five orbits of dynamic instrument operations were conducted in the
"A" mode only. There were 1200 cycles of peyload exposed during
the test. The ccrons markings met specificat':tons.

The panoramic ingtruments operated agtisfactorily. Instrument cycle
periods varied from 2.8¢ fast to 2.5% slow. Cycle period data are
tabulated in Teble 2-1. The new DYMEC cycle period equipment was
utilized for the first time and it compered closely (¥0.54) with the
Sanborn records. This equipment produces a continuous record of cyecle
pericd and V/h voltage. Analysis of the DYMEC data revealed that the
panoramic cameras increased their rate by approximately 1% between
the tenth and fortieth cycle.

e -
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The shutter in Stellar camers #106 falled to open during the first
TASC run. The shutter was replaeed and the 5/I cameras operated
satisfactorily during TABC test 2.

The clock accuracy was satisfactory. The clock/IRIG time correlation
is shown in Teble 2-2.

The pressure make-up system opereted normally. Average gas
consumption was 4.9 1bs/min.

The command system functioned properly for both bucket tests with
no evidence of any malfunctions.

Cut/wrap and switchover to the "B" recovery sequence was normal.

B. RESCLUTION TEST

Resolution and theodolite tests were performed on 24 January 1966. Results
of the thru-focus resolution tests of pan instruments 190 and 191 ghow the
following characteristica:

Master Fan Instrument No. 190

Maximum high contrast resolution 168 lines/mm &t ¥.0C1
focal position.

Maximum lov contrast resclution 106 lines/mm &t ~.001
focal poslition.

Slave Instiument No, 191
Meximum high contrast resolution 172 lines/mm at 0.000
focal positien.
Maximum low contrast resolution 112 lines/mm at 0.000

focal poaition.

The test data for both instruments ie shown in Figures 2-1 and 2-2. Both
instruments met the gystem requiremenits specifieation.

6.



/- S

C. LIGET LEAX TEST

The J-32 system wvas tested for light lesks on 2 March and 4 March 1966.
The reascn for the second test was & light leak in & H.0. boot of both
instruments. The second light lesak test proved that the system was L/L
acceptable.

D. FLIGHT LOADING AND CERTIFICATION

J-32 system was shipped by trailer truck f£rom A/P to VAFB, 1 August 1966,
as the first Interim Phase III Factory to PAD delivery. '

On 2 August, the system was savallable in the shipping trailer for
inspecticn at the I Building. All sccess &nd camers doors were removed
and the Master and Slave camera film paths examined. It was ncted that the
Magter camera film was normelly taut from eupply to take-up cassette with
the film riding over each roller in an aceeptn.ﬁle manner. The Slave camers
film wvas noticeably loose between the supply cassette and the input metering
roller, but normelly taut between the input metering roller and the take-up
cassette. It appears that appraximately 1 to 2 inches of film were pulled
from the Slave supply spool during shipment to VAFB. The loose £ilm in the
Slave camers necessitated a rigorous examination, through sccess doors, of
the entire film path to assure acoeptable film thread-up before and during
camera operation. Both the Master and Blave film tracked properly through-
out the film peth during camera coperation. ¥No special corrective action wvas
necessary -

The shutters of the four horizon camerms and the two Stellar/Index cameras
appeared to open and close normmliy. .

The four horizen camera boots, stellar bafflies, and stellar hoots were all
painted dull blaek at A/P and rated acceptable for flight when examined for
the last time at VAFB.

Interrcgation of J-32 telemetry points demonstrated that no significant
change cccurred in system performance during camera operation at VAFB compered
to camers operation at A/P.

7
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536453.388
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CELTA JELTA
IRIG CLOCK

56455.693  9455.665
7390.630 7395.5354
1729.495  T1729.504
©5385.375 652488.544
G9LZ2.4E85 GG9l2.674
703533.025 70588.682
20115007 10115.160
Ta633.075%8 7c450.723%
10524.510 13524.523
J63Te6l5 3507.6C7
659504564 65955.419
2630.138 S535CU.199
5450,13 5455,131
758424600 75542.4607
9915.092 9915.091
13207.290 13207.281
TOTAL ACCUM. ERROR

TABLE 2-2

0.005
~G6.01¢4
0.0C9
-C.031
=0.011
C.058
~G,011
=0.035
0.0:15
-5.018
G.C55

L
Vel

~6.00s

C.007
-0.C01
-0.0C9

0.009



SBECTION 3

FLIGHT OPERATIONS

A. SUMMARY _

' Al} launch, ucent,' end-in,jection events occcurred as programmed which
resulted in achieving the desired orbit. The Agena tape recorder was used
to record sscent thcrml. environment but failed 127 seconds intc the ascent
phase. R - .

Both panoramic cameras opersted satisfactorily throughout the flight.
Average cycle rates on both instrumén’cs devinted from pre-flight calibrations
by less than 2 per cent. : _

The pressure make-up system operated satlsfactorily throughout the
fiignt ending with 340 PSIA supply remaining.

The -1 snd -2 Btellar/Index cameres, the clock, and the command system
operated properly '_throﬁghout the flight.

The instrumentation system operated properly throughout the flight
except an intermittent accelercmeter on ascent and the effects of the Agena
tape recorder on commutated channels 1! and 13.

The internal en'vironmnt was within tolerance throughout the flight.

An ascent fairing temperature profile was obtained.

Both recovery systems operated properly. However 7 to 8 amps of current
was present on the regulated return for 0.8 seconds from "A" buckei tranafer to
electrical disconnect.

B.  PANORAMIC CAMERA PERFORMANCE

The cemera system dynamics were normal on all englneering operations
observed throughout the mission. The f1ilm transport system was smooth and
‘had 99/101 clutch vatios of 6/6 for both instrumente. Cycle rate data (Table
3-1) was ‘less than 2 per cent from the pre-flight calibrations. The indi-
'7 vidual instrument rates matched to less than .0.5*,(. This close mateh of the
individual rates was reflected in the overall consumption depleting the
supply only 10 frames apart. The film supply was depleted on orbit 211, the
last operate prior to the second recovery.
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AL

Pancramic F4lm Consuiption:

Actunl
Haster Slave
SBample - Off Spooling 19 19
Pre-Launch 147 1k2
-1 Mission _ | £905 2904
-2 Missicn : 2996 3001

Total 6067 6066

FMC Metch .

The V/H ramp to orbit match was acceptable ‘hroughout the flight. The
following settings of RTC 6, 8 and 10 vere used to atsein the best match
during the mission: )

RIC 6 8 10 Remarks
€6 7 6 Leunch settings for nominal ortit. -
& 6 6 Changed at Rev. & ,- to compensate for
orbit dispersions at launch.

5 7 6. , Changed at Rev. 1k, This change was
| based on more optimum orbital elements than

o L was c_wailgble for the icus change.

5 6 T _ Changed at Rev. 30,i Required to

compensate for orbit decay. This setting
was satisfactory for rest of flight.
C.  STELLAR/INDEX CAMFRA PERFORMANCE
The -1 Stellar/Index camera operetion was normal throughout the mission
‘with telemetry indicsting proper shutter, meter, programmer, and slew functions.
The -2 Stellar/Index operation wae normal throughout the mission. Telemetry
indicated proper shutter, meter, programmer and slewing functions. A post £light
report indicafed that the recovered length of the mlewed index material was short

——



D.  INSTRUMENTATION AND. COMMAND SYSTEM PERFORMANCE

Tha :_lnltrunentn.tion system cperated properly throughout the flight
except for one ascent accelercmeter and the Agena tape recorder. The
Agena tape recordsr failed and lost power 126 seconds efter liftwoff.
Thie eaused severe loading to data connected to the input. Channel 11,
temperature data, was affected on launch and seversl orbits for short
periods of time. Channel 13, payload status ves arfected from orbit 115
thru orbit 118 and required command selector position verification from
the Link IT backup channel. This condition for channel 13 occurred again
on orbit 212 and remained until orbit £15. '

The redial accelerometer mounted on the transfer bax cover became
intérmittent on ascent. and produced unreliable data.

The command system operated properly throughout the migssion. The
mono-overla.p delay operated properly at 12.0 seconds.

E. CLOCK SYSTEM PERFORMANCE

The peyload clock system performed satisfactorily throughout the
mission. The clock/system time correlation data obteined from the-
acquisitions are 1nc1uded in Twble 3-2.

F. PRESSURE MAXE-UP SYSTEM PERFOM.HCE'

The pressure make-up system performed satisfectorily throughout the
mission. The mission consumed 2210 PSIA supply pressure for & durstion of
239 ninutes of operate. This relulted‘ in an average conmmption of 9.25
PSIA/minute. '

G. THERMAL ENVIRONMENT _

Temperature data obtained from ‘the -aaquiaitiona are contained in
Table 3-3. Average master instrument temperatures started at T’T°F a.nd
ended at 65°F throu.gh the flight. The average Blave instrument temperature
range was from 73°‘to 61°.

Specific temperature plots vs Betea angle are included in Flgures 3-1,
3-2, and 3-3.

Thermal environment of the fairing and aft barrel were recorded from
Link II during ascent. These temperatures are summrized in Figures 3-U
and 3-5.

15
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J=32 1907191 FLIGHT CYCLE PERIOD DATA 871750 THRU 8722766

REV.
MODE

- 0gA
clé6
03z
048
Cos
081l

105

113

121

129

145
161

178

o]

B

8

DEVe AND OIFF. ARE N

RAMP TUR
R A SELS
6 6 40
5 7 1605
5 6 1540
S 6 1600
5 & 1655
5 6 1700

6 190
5 6 1730
5 &6 230
5 & 1770
5 & 2033
5 61895
5

6 1850

----- NS T,

SYSTEM ACTUAL UNIT

CALIB,
3.590
2.309
2.274
2.243
2.219
2.217

3.387

20216

3.372

2.214
2,213

2.212.
2.212

J. 630
2.342

2.300

2,247

2.257
24250
3.415

2.225

T 34410

2.250

24235

2.232

2,250

_ _PERCE™MT
THE {~) SIGN INDICATES THAT inST 1
F=FAST AND S=SLOW

%MHE13‘1'

TS SLOWER THAN INST 2 .

N

190 === -f~wcon[NST. 19]-n=m- [

SYSF(HFACTUAL UNTT SYerH'l‘Q/l’.

DEV. DEV. DEV. OEv, DIy .
Le49% 14125 34645 1,165 1.545° 0.4)
1.555 1,625 2,365 2.295 2.425 0.098
Le2?S L4165 2,300 1,045 1.165 -0.00
0.305 0.205 2,247 0.105 0.20S -0.00
1.585 1.69S 2,260 1.77S 1.83S 0.13
1a37S 14695 2,260 2.065 1.945 0.44
L.17S 0.915 3.428 0.845 1.205 0.38
0.3GS  0.425 2.225 0.545 0.425 -0.00
14465 1.125 3,413 0.855 1.21S 0.09
Le4SS  1.61S 2,255 1.965 1.84S 0.22

0.855 0.755°2.230 0.44$0.755 -0.22 .
0.775% 0915 2.228 0.R65 0,725 ~0.18
1575 1.705 2.245 1.605 1.47§ =0.22



CLOCK SUMMARY

FI1

‘ . L QuRNER 1 ,

SYS TIMg 1/P CL TIME 12P COMpP SYS T DELYA b1 Reiv
0.24524845D 05 013224382490 2% 2652485490 05 =~0.0097 7
0.763750210 05 0,1823937811) 06 0.74375017RL 05 0.01n3¢ i
0.291198600 05 . 0.2232346370 05 0.29115R7000 05 =0.01lCO Ja
0,T3T762980 05 . 0.26739505%40 06 B.7371762945D 05 0.0Gs> "3
0.28508908D 05  0,307327614D nb N.2850891370L 05 =0.00%7 “)
0.73166640&40 05 0.353460851H00_ 06  0,7316640320 05 G.C0uN" 4
0.278849080 05 023948036060 06 . 0.2748691240 05 =0.0044 Lo

"0,7268:3491D 05 0.4394072380 06 0.T268868790 05 , 0.00131 fore
N.273676980 05 ~ 0vaRO6AKGHID Y% 0.273G770610 05 =0.0001 Ty
0.771492720 05 0.53046H008D 06 0. 77144926500 05 0.0070 Al
0.26716173D0 0% 0.297639950D 05 0.2691616680 05 0.0067 fiq
0.318437930) 05 - 0.3467316160D NY 0.3 A637HB2D 05 0.004F Y
0.766806330 05 Q.795.FR4600D 35 0.76600626470 05 0.0041 97
0.261469430 05  0.115:947620 06 0,2614694050 05 0.0025% i0n
0.757236780 0S5 OsoLba9T1093D 06 0.75723675640 03 0.N02¢6 L1
0.30538896D 05 0.7206186707D 06 0.3053889260 N5 0.0034 1.7
0.749812550 9% G.2506290620 U6 0. 7698125110 0b 0.0037 1.v
0.297657530 05 "0.,291H135570 06 0.297657493D 05 0.C037 137
N.741307500 05 -0,326238550U 06 0.,7419074%60 DY 0.0042 145
0.288316400 0% 0.37727943230 06 0.2983163700 NS, 0.0030 153
0.73381268D 05 .0.421d270650 06 0.733812675D 05 0.0005% 1a1
0.33634924D 05 0.4652827180 06 0.3343432410 05 =0.0001 169
0.778188460 DY 0,512£6066380 06 0.7781884760 0% =-0,0016 178
0.27271406D 05 0.1164828100 05 0,2727140540D 05 0.000&6 185
0.76917506D 05  0.6127438400 05  0,7691751220 05 =-0.0062 194
0.26370479D 05 . 0.971473530D0 05 0.263704840D 0%  =0.0050 201
0. Tszozoaau 05 .0.1467789630 06 0..7620209790 N5 -0.0099 210
0=-0.1077187B44D 26 Al= 0.100000007811D nl
SIhMA:O 00526 NO. POINTS=: 27
RATID OF CLCCK TIME Tu SYS TIME= 0.999999921890D 00
ORLER FIT 2 o

SYS: TIME /P . CL TIME 1/P COMP SYS TH DELTA ST REV

‘0.24524845D 05  0.1322636290 -06 0.245248470D 0% =0.0020 7
- D.74375021D N%  0.18239378A80 06 0.743750120D 95 0.0090 14
0.291158600 05 0.723344370 06 0.2711586580 05 =0.005% 24
0.737762980 05 N.26779505AD 06 0.737762918D0 05 0.0062 32
0.23508908D 05 0.3090276740 06 0.2B5089123D0 0% =-0,0041% 40
0.731664040 05  -0.3536A51400 06 0.731664031D 0% 0.000% 4“f
0.278847085 05 0.39440360660L 06 0.,278849133D 05 =0.0053 56
. 0.72688491D 05 0.439607¢3FD 04 0. 726884R97D 05 0.0013 64
" 0.273676980 95 0.4806866530 06 0.2736770860D 05 =0.0106 72
0.771492720 05 ° C.5304HBUOKD 05 0.7714926820 05 0.N003% Rl
0.269161730 05 0.297639F500 05 0.2691617040D 05 . - 0.0076 ne
0.318437930 05  0.3469161600 05 0.3114377190 05 0.0011 A9
0.766806330 0S5 0.795206490U 95 ° 0, 1668062870 05 0.0043 97
0.26146942D 05 0.1153947620 06 2014694460 05 =0,0016 106
0.157236718D 05 0.164271465%30 06 Ce757236795D 05 =-0.0015 113
0.3053R8960 05 0.206186707D 054 0.30538A9660 05 =-0.0006a 121
0.7498125%D 05 02506290620 05 o 1498125471 05 0.0003 1/9
0.292657530 0S 0.2918135570 06 .0.297657525Ua08...0.0005 1137
0.741907500 05" 0,33623855%0N 06 0.741907484D 0% 0.0016 165
TATLE -2
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L 37 gy vt il

0.28831640D 035 0.,37727 MU_-I‘ Oh N.cRH3L63RGY 05 . 0.0011 L%3
Q. T133R1 26080 N, G.H210290450 g D.73581264640 CY  =0.00L4 1o
0433434924 05 0.468282711D 04 N.3343472390 05 . cL00ct 1479
O.778138460 QY Ce.o120064 301 0.77081884620 05  «0.0007 1174
0.272714060D 0% O.1164023100 0% 0.2727140280 05 . 0.003%2 145
D.7691715060 05 0.6127034400 05 07691750800 05 <«0.0020° 194
0.206370679N0 0S5 0.,7716735300 an 0.25637047840 05 -0.000¢ 20]
"N, 762020480 0% Celénytavnip 0o D 7620209030 05 ,—0.0023 210
AQ=-0.10771879800 36 A= 0.1000000132540 0}
A2=-0,400T009760564D-13 ‘
‘SIGMA-0.00B‘_I} NO. POINTS= 27
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SECTION L
IV MISSION 1036-1 RECOVERY SYSTRM.
SRV #715 was rece-ivu'ed at A/P on_27 Séﬁt;miaer'l%S. The receiving

veight was 149.69 pounds. After modifications and incorporetion of

outstanding E.0.'s, the SRV was delivered to Systems Test for incorpo-
ration into the J~32 gystem.

The capsule wasg shilﬁped to VAFB on 1 August 1966.

The ~1 mission was successfully terminated by alr-catch on orbit 115

on 16 August 1966. The predicted and actual impect points were as follows:

latitude Longitude
Predicted 23° 4.4 § 168° 6.2" W
Actual 22° 46 § 168° 21 w

Telemetry data indicsted that 7 to 8 amps of current vas present on
the +28v regulated return between transfer a:nd electrical disconnect. The
time duration was 0.80 seconds. The current was supplied by the pyro
battery, Reéwez{v event times are included in Table 4-1,

The condition of the recovered capsule was eatisfactory with no

danﬁge other than normal paint blistering due to the re-entry environment.

26
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RECOVERY SEQUENCE OF EVENTS

Event

*#Arm
*Iransfer
Electricsel Disconnect
Seperation
¥¥5pin -

" Retro

Despin T

T/C Separation

| #%EYGT Suiteh Open
Parachute Cover Off
Drogue -Chute Deployed

. )'h.in Chute Bag Separa-l:e
Mlin "hute Deployed

" Main Chute Digrecs

. * From Separation

** From Flectrical Diuconnect

¢ Prom Retro

—_—

MISSION 1036-1

~ S

Delta Time (Seconds)
Actual Nominel
S T6.91 T7.0 X 1.0
2,0 2.0 ¥ o0.2¢
0.82: 0.900 * G.430
3.3b 3.4 T o.30
7.58" - 7.55 * 0.45
10.68 10.75 ¥ 0.59
. 1.56° 1.5°% 0,15
507.55 + 506.8
33.50 hatis
0.68 0.63 ¥ 0.08
: 12.10". | 10.0 *g'g
0.55 0.52 * 0.13
b 5.5 % 0.80



8ECTION 5

MIBSION 1036~2 RECOVERY SYSTEM

SRV #716 was recelved at A/P on 2;1’ Beptember 1965,
welght was 147.23 pounds.

outstanding E.O.
the J-32 eysten,

The receiving
After modifications and lncorporation of

's the unit was delivered to Systems Test for wating to

The capsule was shipped to VAFB on 1 August 1966,

The -2 mission was nuccesaﬁxliy terminated by air-catch from orbit

212 on 22 August-1966. The impact point was ag foll

OWE:
Lattitude " Longitude
Predicted 22° 31,7 § 165° 55.8' w
Actual 22° 31.0' § 165° 58' w

Event times_a.re shown in Table 5~1.

- The condition of the recovered capeule indicated n

0 abnormal re-entry
effects.

28.
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MISSION 1036-2

RECOVERY SFQUENCE OF EVENTS _

Delta Time { Beconds )

Event
Actusl - + XNominal

*Arm _ 76,92 7.0 X 1.0

*Trangrey ' 2.0 - -+ 2,0 ¥ o.25

Electricgl Disconnect i 0.7 © 0.900 + 0.430

SBeparstion B N
*#Spin 3.3 . - 3.4%o0.30.

Retro 7.56 o 7.55-7 0445

Deapin - 10.72 . 10.75 ¥ 0.59

T/C Beparation 156 - 1.5 *o.as
***"G Switch Open | 504,81 - 506.6 :

Parachuté Cover Off | 34,18 © 3402215

D:!ogue:rchute'i)eﬁloyed 0.66 .. - 0.63 ¥o0.08

mi-z;':(:hute Bag Separate 12,06 - 10.0 : g.g

Main Chute Deployed : 0,55 . © 0.%2 ¥ o.13

Main’ Chute Disreer - 4,33 b.k5 ¥ 0,80

* From. Bepdzttion
** From Electyieal D:lsconnect
ke From Retro
TABLE 5-1

e -



BECTION 6
MASTER PANGRAMIC CAMERA

A. COMPONENT ASSIGNMENT

Cormponent Seriml Number
Main Camere . 190
Main Camera Lens 1842435
Bupply Horizon Camera 287-66
Supply Horizon Camera lens 2893
Tc;.ke-up Horizon Camers ' 287-a5
Take-up Horizon Camera Iens E12891
Bupply Cassette : ' 8C-43 .

B. CAMERA DATA ARD FLIGHT SETTINGS

Main Camera:
Lens . ‘ 2b"t /3.5
Blit Width | 0.200"
Filter Type - Wratten 23A
Film Type | Eastman Type 3404
Bupply (Port) Horizon Camere:
Lens . | 55 mm £/6.3
Aperture Betting £/6.3
Exposure Time " 1/100 second
Filter Type Wratten 25
20
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H

Take-up (Btarboard) Horizon Oamera:

Lens ' 55 mm £/6.3
Apertu.re Sett:lng .‘ t/8.0
Exposure Timé - ' 1/100 seecnd
Tilter Type ) ¥ratien 25

i

C. POST FLIGHT PERFORMARCE EVALUATION (Maater Camers) :

The Master camers produced 2852 fremes (7933 feet) of photography |
- during Mission-1036-1 apd 3009 frames (794§ feet) during Mission 1036-2.
The imge qumity was consis‘tently gpod a.ni rated better than Mission
lo:,h a.nd compereble to Mission 1033,

] Image quality produced by the mater camere vas rated lower ip

_ sha.rpneas than that produced by .the Slave camera for Miasions 1036~1
snd 1036-2. - The comparigon was made by a visual evalustion at 20 to
50 x megnification of oriéina.l negative and Duplicate Positive £ilms. :
Mester camera lmagery is considered of lower quality primarily becsuse

. of the added effect of haze light in the forward looking Mester camera.

The Maater camera aleo used 4 wider exposure slit. The overall image
quality of Mission 1036-2 was judged to be better than Mission 1036-1.
This is sttributed to the lower haze level in Mission 1036-2 as e‘\rid.enced
by viewing the Index eamera photography ’

-

One f:l.xeﬂ ta.rget qf unknown contrast a.nd cond:l.t:l.on vas recordgd at
Pahrump, Nevada. The average resolution from this target was Judged to
~ be.Bomewhgt greater than 12.5 feet. The MIP frames were rated 85.

Auxillary dats recording such ss H.O. fiducials, tiiming trmck,. binary
word, - Serial number; index marks, 8/I.slur pulse, and blanked Pulse vere
operetional throughout Mission 1036-1 and 1036-2. The start of pess mark
failed  after pass D-39 mpparently due to lamp failure. Dendritic
‘ static discha.rge marks were pPresent at random intervals a.long the film
edge in Mission 1036-1 only. Edge static csused no degradaticn of terrein

imegery. 21

—



The scan head roliers caused the usual minor scrateh marks Just
within the format area under the binary word and at the take-up end
of the miseion on every frame of Mission 1036-1 end 1036-2. Normel
heavy rail scratches are present throughovt the mission. The format
edge on the binary word side g:‘admlly became ragged as a result of
emulsion dust accumilated from the rail scratches, No other degrading
effect was observed.

Althcugh extensive effort had been directed to elimination of
light leaks, minor fog marks were present on the first, fifth -and
last frame of most passes. Degradetion from light leaks was minor.
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SECTION T.

' BLAVE PANORAMIC CAMERA

A. COMPONEN; ASSIGNMERT -
.Qmsrr. | ; B Serial Nurber
' Main Camera - lél -
Main Camera Lens . . ’ ) 2022435.
Eﬁlppl:f Horizon Camers 285-06
Supply Horizon Carmera Lens | E1L2904 |
ake-up Horizon -Camers '  eB-g5
.*I'é‘.ke—up Hcriﬁdn Oamem"‘t'.ené | E12905
upply Cassetze sc-43

. B. CAMERA DATA AND FLIGHT SETTINGS

~ Main Camera:

 leng - | . . ; 2472/3.5
e Wiath- . - - . 0.150",
Filter Type - wz_-attéﬁ 21
. Film Type : Eastman Type 3404
Supply (Starboard) Hor:l.‘z‘on Camere: | ) B
- Lems - .. _  ' | 55 mm £/6.3
Aperture Setting ' _ | N £/8.0
Expbsure “Tiue  1/100 second
Filter Type | Wratten 25

33



Take-up (Port) Horizon Camers:

Lens o 55 m £/6.3

‘Aperture Betting - | " £/6.3

Exposure Time ' . " 1/100 second
. - o | Wretten 25

Filter Type
C. POST FLIGHT PERFORMANCE EVALUATION (Slave Camera)

" 'This camers produced 2853 frames (7955 feet) of photography during
Miesion 1036~1 and 3009 frames of photogrephy (7958 feet) during Mission
1035-2. Visual comparison of the MIP frames for Mission 1636-1 and
1036-2 indicate that AFT camera photogrephy 1s sherper than forward.
camere photography. Aft camera imagery is counsidered better primarily
because. of the reduced effect of baze light present in aft camers
photogrmaphy. It 1s a2ls0 noted that ‘the AFT camere used & narroworr slit.
' The overall image-quality of Mission 1036~-2 was judged to be slightly
better than Mission 1036~l. This 1s ettributed to the lower haze level
* 4n Mission 1036-2 as evidenced by viéwing the Index camera photography.

- One fixed target of unknown contrest and condition was recorded at
Pahrump, Nevada. The average resolution from this target vas judged to
be 8.5 feet on the aft-looking camera, The MIP frames were rated 85.

- ‘1A minor region of sofb-;;.ﬁgezw' encompassing an area c;f approximately
cne squﬁre ineh looatad at ‘the‘eamera number.edge at the supply end of

the format was first observed on peass D-203 and continued until the mission
ended. The exact cause is unknown but may be caused by irregular tracking
tension. Becsuse of the minor signifieance of this anomaly at the end of
the format no action will be taken.

34
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Auxillary data recording such.as H.O. fiduclals, timing track,
bipary word, serial number, index marks, blanked pulse, and stert of
pess mArk were operaticunal throughout Missicrs 1036~1 and 1036-2.

A few minor dendritic etatic discharge marks were noted along the
film edge at random ilutervals. Dendrltic static marke did not degrade
terrain imagery.

mil scratches were heavy and present througheut Misﬁion 1036-1
and 1036-2. Minor scan head roller scratches were cbaerved in eash:
frame of the -1 and -2 missions. Scan head roller scratches were
located inside the forn;at under the binary word and at the take-up
end ¢f each frame. Degradation tc terrain imegery was very minor.

An intermittent emulsion scretch . was found 1.22 inckes into the format
ares measured from the camera number edge, Although this acratch
oceurred intermittently throughout the mission no known cause of the
seratch was detexfuged_. The scratch was very fine and had no signifi-
cant degreding effect upen terrain imagery.

Light leak fog was evidenced on the third from the last frame of
some pesses. Degradation-to terrein imagery was minor.

35
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BECTION 8 -

PANORAMIC CAMERA EXPOSURE

e

The Master ca.um't; eontsined & 0,200 inch slit and e Wratien 234
filter. The Blave camera had a C,150 inch slit and e Wratten 21 filtef.
These conditions placed the nominal exposure between the full end the
intermediate processing curve. '

The frequency distributions of the solar elevations and sclar azimrths

encountered during the photographic cperations are shown in Figures 8-1
to 84,

The nominal exposure times of the Master and Slave cameras are shown
as a function of latitude for passes D-3, D-72, D-127 and D-2C1 in
Figures 8-5 to 8-12. The predicted level of precessing for the criginal
negative is based on the in-flight performance estimate and is tabulated -
below with the processing levels reported by ’

Mission  Cemers % Primary 4 Intermediate ¢ Full
1036-1 °°  FWD Predicted C 66,4 33.6
Reported 8 14 78
1036~1 APT Predicted 0 k.7 95.3
Reported 3 G 88
1036-2 FWD = Predicted 0 1.1 84.0
Reported 1 12 80
1036-2 AFT Predicted 0 3.5 96.5
Reported 3 20 7
36
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SECTION 9
DIFFUSE DENSITY MEASUREMENTS

i Tre d*ffuse dens ueasqrements nade by AFSPFF xere ﬂcmpu*er sorted
at A/P tc permlt anal)sis of the aensit} ranges ené:_rteveﬂ éh t%e three
prccessing levels A study cf sorting uechnlquec' showed that ne absolute
nethod was available to separate the density values as the accuracy of the
Processing History published by appears rather low-:and
precessing transitipn phases are not accounted for.. The sorting.technique
selected uses the base plus fog density values where measfremepts up to
0.0g-densitj are considered &s having recelved Frirary preeessing -0.10 to
G.17 as Inte:mediate and above (.17 density as Full. THe percenhage of
original negetive that was processed at each level, uaseu cn the ﬂcwputer '

scrt, s <ebulated below with the predieted and répcr:ed‘processing'per~

.;! ‘_

centages. - -

Mission Camera Primary Intermediate Full
1036-1 - - FWD  Predicted - = 0 66.5 7 33.6
' ' Reported = - 8 - ik - 78
103-1  AFT  Predleted O k7 95.3
I Reported . 3 9 A - 88

Gomputed O 10 _ 90
1036-2 FWD Predicted , 0- ' 15.1 84.9
Reported 1 19 80
v . Computed 0 18 - 82
1036-2 AFT  Predicted 0 3.5  96.5
. ' Reported 3 20 7T
Computed 0 " 17 83
Lg

¥
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The tabulations of density frequency distributions for Missions
1036-1 and 1036-2 are included in Appendix A, Table A-1 <nru 4-k. The
graphical presentation of the density distributicn are ccmputer plotted

in Appendix A, Pigures A~1 thru A-39.

A summary cf the processing and exposure snalysis is shcwn in Table
G-1. Thne terraln D-Min criteria, (range) for prcper exposure and
rrccessing is G.40 to 0.90 density units. The area measufed for D-Min
is selected-subjectively and is not recessarily the absclute D-Mirn in

the photography.

A density rarge chart Figure 9-1 is included in this repcert. This
type of chart for Missicns 1COk tc 1031 is included in the A/P final

repcrt for Mission 1031..

These charts are produced from the same density measurements
previously mentioned in this secticn. 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
neasurenents were made. These measurements are made on approximately

every tenth'frame throughout the mission.

|
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SECTION 10
‘PERFORMARCE MEASUREMENTS

The photography sequired by both pancremic cameras during Missions
1036-1 and 1036-2 recaived e MIP rating of 85. A summary is tabulated
below of the MIF/AIM resolution values measured by AFSPEF and reported
in cycles/mm. fhe microdensitemeter elit used was ) mieron by- 80
merons. T - | |

Mission Ca.mem Cyeles/mm  Avg. = Ground Resolution
1036-1 . FWD 89
L 81 . 15.4¢
1036-2 . FWD 73 '
1036-1 AFT - :
| SR 89 o 139
1036-2 AFT -~ 8k ' :

1

The details.ijLthe‘_‘i_ne:lsurmnf and computing techniques, targets
mesasured and ta.rge‘t locations are fully repor;ted in the evaluation mporti
published by AFSPPF and are not included in this report. These values
were Qetermined by using the "Interim MIF/AIM Program” technique. ;
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.~ BBOTION 11
" MIBSTON 1036~1 STELLAR-TNDEX CAMERA
A, COMPONENT ASSTGNMENT N
| Component : - rial Number

Camers | G - D89
Index Reseau ' 110 '

_Stellar Reseau. . 1
B. CAMERA DATA AND PLIGHT SETTINGS

Stellar :Cameii:

tens - - 85 wmm £/1.8
Exposure Time - | .2 seconds
Filter Type - : None .
Film Type : . Pastman Type 3401
‘Lena : . ° 38 mm t/4.5
Exposure Time - o ' 1/500 second

L Filter Type ' Wratten 21

Film Type . Eastman Type 3400

C. POST FLIGHT EVALUATION

) The Stellar/Index film recovered consisted of hl'jifréma of .

- photograply from sach fill path of §/I D-89-110-111. Stellar rremes 4,
7,9, and 93 contained minus density stremks termed jettimcned fuel
particles in previous yreports. Stellar lmages are present in all frames

. of photogrephy. Appraximately 10 star images appear in each frame &t the
begimming of Mission 1036-1 and gradually increase in number until apprcn:i-—
metely 20 stars are present at the end of Mission 1036-1. Most stellar
images appear as points rather than the odd shaped marks chserved on most
previocus missions., Folint imagery is attributed to & chance condition of the
Master a.nd Slave camera being dynamically balanced dur:l.ng the stellar shutter
open time of 2 secpuds. :

g
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The bage plus rog lanl otthc stcllu' nlnmmusunuy high at
. an average value of 0.5'1. The Normal base plus rog level from previous
missions is appraxinte]y 0.2. The unusually high base plus. fog level
. cauged the loss of all reseau imagery. The uniform high feg level is
attributed to viscous processing used for the £irst time to develop
stellnr photogrl.phy one #top more thlm the usuml “Full" level. Normally
" rull ;n-ocum type 3401 stellar film ing an B.I. of approximately Gh.
One sd4ditional stop of processing would produce an E.I. of approximately
128. Procsesing vas report-ed in control. The film manufacturer has
postulated that-semething in-the flight environment (poseibly tempersture)
has caused the stellar film to be sensitive to viscous processor chemieal
Afogging Future corrective action will consist of & redueticn in viscous
processing by nyproximtely one stop in ordsr to reduce the base plus fog
level to an aecaptable level. The tyye 31&01 film in the ‘redistion pnck
thet flew msnv#l s nottosg.dqmih.ltnomlhne plus fog level
'of 0.15. The rediaticn film pack vas processed by A/P. In flight
. tempermtures of Missim 1036 were in comtrol aud camparsble to recent
prenoue misgiens. - - ‘ o

The mdexma'nmuedsemimedonamllporhionertemin
imagery in each gerner of index photography . Degradation- of terrein imsgery
. wag small. Insuﬂicient masking of the 1nd=x ocamere resedu plate was attrl-

buted as the eause of reseau edge sxposure. Resesu masking procedureg &t
osten wIll be investigated and cerrective mtion taken to prmnt reoce
gurrence of this. poblcu in the future.
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" SPOTION 12
MIBSICN 1036-2 BTELLAR-INDEX CANERA
A. COMPONENT ASSIGRMENT

nent 7 __ Serial Rumber

Index Reseau o 108
Stellar Reseau . = .. 106

E. CAMERA DATA AND FLIGHT SETTINGS
Stellar Camera: | |

Lene . . &S me/1.8

-Bxposure Time .' . C 1 Becohd

Filter Type L . _ None o

Film Type ' : Pastman Type. 3401
"Index Camers: o

Lens : | 38 m £/4.5

Exposure Time ' 1/500 seecnd

Filter Type  Wretten!21

Film Type | Eastman Type 3400

. 56 )

- i'



c. m FLIGHT mnmmv

" 8/1 $#0-88/108/106 opemtod normelly th.roughout Mission 1036=2. The
ttg.u.ar and index caperas each yrodused 432 fremes of photogrephy. Stellar

" - £ilm base plus fog-level was sbnormally high st mn aversge level of 0.60.

-For discussion of high stellar base plus fog see Bection 12C, Paragreph 2.

Approximately 12 stars were recorded in each frame of stellar
photography. Baffle flare fog WS lov. .

" Continuous p.l:uk density merking cccuwrred near the ends of stellar
records 1036-1 and 1036-2, This type marking has been cbserved on previous
missions and is attributed tO static diacl'arg:l.ng Static fog marks occurred
outside the active’ qumt. _ : ‘



BRCTION 13

VEHICLE Amm

-The vnh:lcla cttitudo errors for both Mission 1036-1 and 1036-2
vere derived from the reduction of the Stellar cazera photography.
This attitude dats 18 supplied to A/!' by NPIC.

. The ;tutu;e_ errors for each frame and the sttitude comtrol retes
are calculated at the A/P computer facility.

'.l'he cmputer also plots
the frequency distridution of the rates and errors.

Fisurel 13-1
through 13-6 show thue diltr:lbutim ‘for Mission 1036~1 and- Figuru
13—7 thm.lsh 131P for Mission 1036-2.

‘ The smmp._ryhm.le below lists the maximum attitude errors and

yates. that vere experiensed during 90% of the FWD caxers photographic
operations, excluding the fi.:flt 8ix frames of each operation, and the
total range of the errorl and rates. '

Mission 1036-1

Yaluie | 0%
Pitch Error (°) 0.76
‘Roll Error (°) 0.96
_¥av Error (°) 0.60

Pitch Rate (°/hr.) 31.20
Roll Rate (°/hr.)  25.59
Yav Rate (°/hr.) 29.51

" Bange
+0.22 to 41.32

-0.85 to +0.65

-5 to +6k
' -80 to 495
=70 to +58

Mission 1036-2

0%
0.9%
0.70
0.40
33.00
29.72
23.33

-Bange 4t

=1.40 to +0.35
=0.12 to +0.98
=0.58 to +0.T4
=72 to +52
-85 to +55
-so to +80

The performance of the cttitude corrtrol ayttem is comparable to the
control aystems used .on recent md.uionn The panorsmic photograply vas

not degreded by the attitude control asystem.

58
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SECTION 1k

IMAGE SMEAR ANALYSIS

" The frame correlation tape supplied to A/P by NPIC contains the
binary time word of: esch freme of photogmpw A computer program has
been assembled &t A/P vhich calculates the axposure time of each frame. -
&nd compares the camera cycle rate with the ephemeric to ecalculate the
V/h mismatch. This data is combined with the vehicle attitude error
and rate values of each frame and thé creb error caused by eerth rbtation
at the latitude of each frame. The program outputs the totu.l along. tra.ak
mdcrou track IMC en'ornndthe limit.ofmpdrewlutionth:t can be .
acquired by & caners regu-dleu of foqa.l ‘length;and system capabilities.

" The computer.rejects the first six framew. of all Gperstions as the
ln.rge V/n error induced by camers stult-up’is not representative of the
éverall aysten operstions. The frequency gistribution of the'V/h errors
‘ n.nd resolution limits are computer plotted and are shown in Figures 1h=1

 throygh 32,

The sumary table 1i-1 presents the maxdmnm V/h ratic errors and
resolution limits that existed Guring 90% or the photographic operations
and the total range of )ralues du:ring all operat:lom that were computed.
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Reliability ce.lculations for tr;h; pa.yload are basedﬂon 8 sa.mple
beginning with M—T “Hence both the mejor part of the Mural Program
and the ".I Pi‘ogxm are*covened +in; the, ealsculetiom .+For -certain-
au.xiliariea, _dae. 2 the stella.r- index camera a.nd the horizon cameras,
the sample gize ig che.ng,e,;i to recogpize imorpomtior;rof modiried.
equlpment ox. new designs where reliability vas one of the" Principal
reasons for the mod.ifioation. However, for Primary mission function,

‘the semple- e'ize iB"’Eonsie‘tent wi‘bh ereliaba.lity nPortmg tor the

-

% -
vehicle, ~ “4'- - As , .
e :..- * . He - . R ) . . . .- 'f. .

The relie.b:u,ity estimtes of _'_this section dea.l esc,cltz?s‘ively with the
payload ‘Failures —to ac,hieve -orbit or vehicle induced fhilu.rea Sre’
;thereby exc.ludea. Recoveries hefore a complete mission has been <com-
pleted a.re considerefa ee full ‘missions providing that early temination
wa.s c.e.useq, bymsons not connecteﬁ,, with payload opera.tion. Fllm quality ’
is not considered ‘in thef relia.bility— estimmte ca,lpulat,ion. ‘Iienge-;“c_q;:lyf.zzs:,~:

slectrical - and meehmlml t\,mctionipg Aare oonsidered. ;.-_;u'-'{'__.“.

.t"

f ¢ . ’

The - reliaﬁ!&ity es'timte 1 al50: dividea into prima.ry and secondary
functions. ) The p,ﬁmry funct‘ion.e are operation of the panoramic Cameras,
main camere. onr ogemtimf, opem‘tdon of the pa.yloa.d clock a.nd. recovery
operations. - The aeepnd&ry mission functions are horizon ca.mera operation
excluding, eamphic gpen phutte; fallure-.mode,- a.tn:i;,iaz;y -data recording,
and stellar-index camera opera.tion. A ‘summary of: estimted relie.bility ie
shown An ‘I‘ahleg 16-1. 5 PR N

SR LT P o

Panora.m:l. : Ca.mera. Reuabnity N

-Sa.mple Size J.55 opp_ortunii.ies xo opesate, -
One f;ail,u.re - S/I hogramne-r on System J-19
Assume » 3000 cy::ies per ca.mera per mission.
Estimated Reliability 98 9% at 50% confidence level



- )
- ot .
- . .

Main Camera Door Reliability

Sample Size - 52 vehicles x 2 docrs = 10k cpporturities +c cperate
Estinﬁted.Rellabilit} - 99, 3% a+ 50% ccnfidenee level.

Paylcad Command and COntrol

Sarmple Size - 8520 hours operaticn in sample
Twe failures

Estimated Reliability = 97.0% at 5C% confidence level
. . . r

Peylcad-Clock Reliability
Sample Size - 8520 hours operation in sample
Ne ‘ailures
Esbimated ReliabiTi+y = 99,2% at 50 ‘confidence level

iEst 1ma*ed Relidbi ity of Payloac thculoning on orbit = 97.139 af
50% confidence Tevel N

Recovery Sys em Reliability

69 opportunitles to recover
1 failure - 1mproper separétion due 40 vater seal - cutter failure
Estimated Reliability 97 6% at 50% confidence level

Stellar-Index Camera Reliability‘

Sample begins with J§

Semple size = 20,830 cycles

Four éailures - _ .
Estimated Reiiapility = 90,9% at 50%_00nfidenc§ level

Horizon Camera Reliability L o .

./ Sample begins with J5 - 85,500 cycles
’ Estimated Réliability of Single Camera = 98. 8% at ‘0% ccnfidence level
Estimated Reliability cf Four Hbrizor Cameras at a Iarallel
Redundant System = 99.9% at 50% confidence level.
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SECTION

SUMMARY DATA

The compafisbn of the'operating parameters and the performance
achieved by previcus missions has been difficult Que to the large
- velume of data that results from each mission. ‘Some of the pertjinent

characteristics from brior missions have beer sumarized ir Tables 17-1

through 173, | :

The sumary date was started with Mission 1004 as the J-05 camera
system was ﬁhe first'to inccrpcrate'the.iajor modificaticns of the
.titaqium.drum'andlsc&n afm, four roller'scén'ﬁeaé and Coroné:J capa-
bilitﬁes: Only'thbse?miss;Ons'tﬁat éulmin&ted'in the‘rgcovexy of scme’
phctography have been list‘ed,’i_:rherefqre Missions 1003, 1005 and 1032

are deleted,
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