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FOREWORD

. This report details t.he' j:erforman e of the payload system during
the Oper_ational phase of the Progr light Test Vehicle 1632,

_ - Lockheed Migsiles and Space Coinpany has the responsibility for
‘evaluating payload pérformance under the Level-of-Effort and "J" System
contracts, : ST '

This document ts the final pay_ioad test and performance evaiuation
report for Missions 1037-1 and 1037-2 which was launched on 8 Novembkar
. 19668, A _ _ _
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INTRODUCTION

_ This report presents the final pelformance evaluation of Missions

1037-1 and 1037-2 of the Corona Program. The purpose of this report
1s to define the performance characteristics of the J ~38 payload system
and to identify the source of in-flight anomalies.

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

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

correlation times are made at NPIC who also su ly the Processing
Summary reports published byﬂ

} Computer programs developed by A/P are utilized to caleulate 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

~ anaiysis of the exposure, Processing and illumination data provides the
necessary data to analyze the exposure criteria selected for the mission,

L4
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SYSTEM PERFORMANCE

. - |
‘A, =~ MISSION OB.TECTIVES
The payload section of Mission 1037, placed into orbit by Flight Test

Vehicle #1632 and a Thorad booster #507, consisted of two panoramic
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and

'8 Space structure to enclose the cameras and provide mounting surfaces
for all equlpments. ‘Figure 1-1 presents an inboard profile of the J-38 .
. payload system. This Corona "J" system is designed to acquire search
- and reconnaissance photography of selected areas of the earth from

orbit altitudes. The planned mission was 2 seven da)’ -1 mission followed
by a ﬂve day -2 mission, _ ' i

- B.. - MISSION DESCRIPTION

The payload was launched from Vandenberg Air Force Base (VA¥B)
‘at 1957:00 Z (1157:00 PST) or 8 November 1966, Ascent and injection were
normal and the achieved aorbit was within the 3 sigma predicted dispersions.
‘Tracking a.nd command support was effected by the Air FOI'L.P Satellite

- . under central -control ot the Satellite Test Center 2t Sunnyvale, California,
Mission 1037-1 consisted of a 4 day operation and was completed by air
recovery on.12 November 1988. Mjssion 1037-2 was completed with an air
recovery on 20 November 1966 following an 8 day photographic operation.

The compdnson of the pla.nnea a.nd actual orbii parataeters is sabulated
as follows: : '

"
» .
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ORBITAL PARAMETERS

Orbit 32 Orbit 130

P;araméte'r | - ~ Predicted Actualas Actuals
Period-(Min.). .. - . 89.48 " 89,378 89. 239
Perigee (N.M,) - - 98,1 91.785 98. 846

 Apogee (N.M.) . 171, 9 171, 30 166, 83

Inclination (Deg. ) | 100, 0 . 100,074 100,74

: Perigee Latitude fDeg. N,) . 18.0 14,534 45.035
] -Ec_é.gntrieit? o | 0. 0102 ©0.,01112 . 0.00952

€. PANORAMIC CAMERAS

The image quality produced by both cameras wag consistently gond,
The horizon camera imagery was normal and no "veiling", The PG traces
- wWere denser than desired in several frames, :
- D.  STELLAR-INDEX CAMERAS
Both stellar cameras operated satisfactorily and produced imagery
adequate for attitude determination,

~ Both index cameras produced excellent Imagery due in part to
extensive cloud free areas, .

E. ~ OTHER SUBSYSTEMS  °

The c16ck-'i.nsfruméntation, command and thermal control subsystems
performed satisfactorily, . .

FIV 1632 carried 3 Orbit Adjust (OAS) rockets with a boost capability
only. A single OAS waa Successfully fired on orbit 86,

The first 5-1H type battery pack was Successfully utilized on thig
mission, L

- This was the second panoramic camera modified for panoramic
- geometry (PG), ' '

. An Orbital Sine Fu.ﬁéticyn Generator (OSFG) was not flown dye to pre-
. flight predicted pPower limitations, . _

3
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. SECTION 2

" PRE-FLIGHT SYSTEMS TEST

ENVIRONMENTAL TESTING

1.

Test Objeétive

As a sfandard procedure, the J payload systems are subjected
to a thermal/altitude environmental testing which simulates
orbital environment, One of the purposes of this test is to

. demonstrate the system susceptability to corona discharge,

Such discharge fogs the film thus degrading the operational
photography., ' '

' General Test Information

The J-38 payload System was subjected to an environmental
HIVOS chamber test from 15 through 22 September 1966, A
complete "J" mission was simulated with approximately 15, 100
feet (5741 cycles) of.payload through the master instrument

#198 and 13, 350 feet (5838 cycles) through the slave instrument
number 1928, The minimum internal system pressures of 2, 9,;and
1.1 microns were attained during the "A" and "B" operates

' respectively,

Panoramic Camera Performance

' The dyna.mic performaﬁcé of both instruments was satisfactory

for center of format switch, lens rotation, and film transport.
The 89/101 percent cluteh ratios were 5/5 on the master and

- 5/7 on the alave,

Instrument cycle rates were satisfactory except on Revs, 14A
and all Revs in "B" which were 1 to 38 percent slow. The slow
ratey are attributed to low temperatures which averaged 55 to
60 degrees Fahrenheit during the "B" Revs,

Roth i.ns,trurhen‘ts produced unacceptably low density data re-
cording on the film, After correction of the regulated power
supply, adjustment and replacement of lamps, acceptable data

_was produced.’

$
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Panoramic Camera Performance (continued)

The PG rail hole images produced in the HIVOS test were also

".'ot low density or non-existent. Additional tests performed
'~ with the system in a horizontal position produced acceptable

rail hole images. In HIVOS the system is in a vertical posi-

‘tion and on a previous PG system (J-36) a similar condition

was experienced. The J-36 flight results were satisfactory.

Both instruments exhibited an unusually low frequency and de-
gree of corona fog, '

Stellar/Index Performance

Only one unit (D-105) was available and it was operated in the
"B" mission position, The index unit functioned normally and
it was free of corona fog. The stellar unit shutter failed
open-and was returned to Boston for shutter repair and
optical calibration,

Clock f’erformance

The clock accuracy was satisfactory. The clock readouts were

correlated with the IRIG "C"” time and the results are shown in .

~ Table 2-1,

- Command & Instrumentation Performance

The instrumentation command performance was satisfa ctory,

- A BR 44 command did not get in during Rev. 8B and the operation

failed to go. ' There were several other minor anomalies,

- Pressure Make-up  System Per formance

The average gas consumption for both missions was §.7 psi/min.
The pressure ranged from 48 microns during operates to 1,1
microns during a non-operate,



o Temperature Summary

- NO,

_ .Average._ instrument tempergtures (o F) for several days
' inthe -1 and -2 modes are lsted below:

-1 Mis sion Master , Slave
Day " High Low High Low Beta Angle
o 90 12 51 72 -53
.2 . %9 92 91 88 -53
-8 - 82 74 72 66 -53
4 .86 76 82 13 -53
-2 Mi‘s‘sit‘?n-_' Mast:.er Slave
© Day - High Low High Low Beta Angle
1 15 48 73 a7 0
2 57 51 55 50 0
8 g 52 65 53 0
4 62 55 61 56 0

11.

Yaw Programmer (OSFG) Performance

The OSFG cycled once during each mission. The periods of one
cycle was: 87.5 minutes and the Peak amplitude was plus or minus
20 millivolts. The operations were satisfactory,

Vehicle Déactivate

The main instruments operated for 4 cycles and stowed properly.
The 30 second timer and the S/I operation were satisfactory,
The deactivate capahility was not availakle in flight,

Recovery Exmem Performance

The transfer from the -1 to -2 mission was accomplished by the
secure real time-command (KZ-38) and ali transfer functicns
occurred normally, The instrument operated for 3 cycles during
the cut and wrap sequence and stowed preperly.

_ . R .



B.  RESOLUTION TEST

Resolution and theodolite tests wefe performed on 5 October 1968,
- Results .of the thru-focus resolution tests'of Pan instruments 198 and 199
- show the following characteristics: '

Master Pan Instt*u.n;ent No. 198

Maximum hlgh contrast resolution 169 lines/mm at 0. 000
focal_po_sitiqn‘

Maximum ]‘.‘qw' contrast resolution 106 lines/mm =zt 0. 000
- focal position; :
Slave Instrument No. 199
Maximum high contrast resolution 179 lines/mm at C. 000
focal position. '

Maximum low contrast resolution 104 lines/mm at 0. 009
focal position. - - S

The test data is shown in Figureé 2-1 and 2-2. Both instruments
. et the aystem requirements specification.

" €. LIGHT LEAK TEST

, - The J-38 system was tested for light leaks on 13 September 1956,
Evaluation of the payload material disclosed only one fogged area, It was in
- the forward ead of the fairing section on the master film. RTV rubber was
applied to a tear drop fitting in this area and the leak was eliminated,

D.  FLIGHT LOADING AND CERTIFICATION .

The J-38 readiness tests were evaluated on 26 October 1966, All data
recording was considered acéeptable. The rail hole images were satisfactory
and the PG lens scan lines were conrinuous and well defined. The instruments
operated with no anomalies,

. The loading of the ﬂighf payload into the supply cassette was performed

on 30 October 1966, -After final System assembly payload splices and tracking
were observed to be normal. ' _

8
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HIVCS ClLOCK DATA

IRIG

H43.775 22420983.775

4B.499 22434T68.495 -

56.5h8 22584056.56%
1.280 22587841.260

17.508-DELTA TiME
15.360 22760715.367
15,425 22767135.425
37.290.228467:i7.24G
3,.870 22859131.570

16.210-DELTA TIME

53G1708.385

) CLGCK
SECONDS

102560.500
i06345.20G3

" DELTA . DELTA
IRIG CLUCK.

3784.72C 3784.7C3 =0.C|

255A33.297 149288.06B149288.092

259617.997

“32292.i66
435312.217
5i8294.06])

Table 2-1

4+ - -

3784.715 3784.70G

ERN

.02

_G-OI

TGTAL ACCUM, ERROR -0.00

-~ . - aw

7020.065 17626.051
78961 .81% 78981.843

"'0.0i'
0.G2:

12614.330 12414.324% ~0.0G¢

" TOTAL ACCUM. ERROR

Q.00
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SECTION 3
. FLIGHT OPERATIONS

A.  SUMMARY

Al launch, ascent, ‘and injection events occurred as programmed.
The orbit achieved was within the 3 sigma predicted dispersions.

 Both panoramic cameras operated satisfactorily throughout the flight, ,
Average cycle rates for both cameras deviated from the pre-flight calibrations
by less than 2 per cent.

7 T Both the -1 and -2 Stellar Ind,ek cameras, the clock, and the
command system operated normally throughout the flight,

~ The preasure make-up system operated normally throughout the flight
with 520 PSIA supply remaining, ' ' -

The instrumentation system operated properly with the following
exceptions: .

_ ~ An apparent intermittent accelerometer in the capsule, an inter-
" mittent temperature sensor on the conic adapter and a problem with the in's
- position on the cycle counter for the Slave instrwment.

Ascent vibration data -appéare‘d normal and good data was acquired with
the exception noted above.

The internal temperatures were witkin tolerances for the flight, Asceant
and two orbital profiles were obtained.

‘ Beth recovery aystéms operated nermally, however the - i recovery
~ Bystem impacted approximately 56 miles downrange and 4 miles west of the
predicted impact point.- - - -

| " KIK-Zorro 38 (early A to B switchover) was not utilized on this flight.
B.  PANORAMIC CAMERA PERFORMANCE
Both panoramic ‘éax.n'éras operzted normally thi-cughout the fLlight, Cycle

" period data for the. engihggr_. ng passes monitcred are tabulated in Table 3-1.

L -

- — T -
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Camera system dynamic operation, 99/101 per cent clutch operation, start-up,
. shutdown, and transport functions were normal for all passes monitored,
Cut and wrap and transfer of the -2 System occurred as programmed with the
_‘first recovery arm signal. T L :

-Panoramic Film Cdnsumﬁtibn - Cycles

Actual
Master Slave
Sample - Off-Spooling =~ 19 19
Pre-Launch ‘ ' 148 . 149
-1 Mission | : 2907 2899
-2 Mission | 2963 2982

Total ' S ' 6037 6049
C. FMC MATCH
The V/H ramp to orbit match was acceptable throughout the flight.

The following settings for Real Time Commands (RTC) 6, 8, and 10 were
used to attain the optimum match during the flight:

RT{C Position ' Remarks
8 8 _10
4 6 6 Launch thru Rev. 3°
4 6 b ' Rev-.-ii thru Rev, 13
4 5. -5 .’Rev.‘ 14 thru Rev. 29
4 5 8 Rev. 30 only .,
' 4 3 - 8 . Rev. 31 thru Rev, 61
3 4 7 ‘Rev. 62 thru Rev. 85
4 5 5 Rev. 86 thru Rev. 158
4 5 7 Rev. 159 thru End of Mission



NO,

D.  ORBITAL PARAMETERS AND OAS EFFECTS

Parameter - Rev. 2 | Bredicted  Actual - APF
" Period - Min. . . 7 89.48 89.54
Apogee - N, M. o 1719 179.1
-+ Perigee - N, M, B : 98.1 94,1
Eccentricity ' - '0.0103 0.0117
Inclination - Deg. 100. 0 100, 1 ,
" Argument of Perigee - Deg. 164 172. 38

A single Orbital Adjust ‘éy_stem rocket was fired on Rev,. 86. All telemetry
monitors and subsequent orbital parametetrs confirmed successful operation,
Orbital parameters are given below:

..Pa.rarnet_er“ R Prior 10 OAS - Rev, 82 After OAS - Rev. 89
Period - Min, - - - 89,10 2v. 36
Apogee - N. M. B 165, 4 e T
Perigee - N. M, 7 91.8 88.6
Eccentricity = 0.0102 0. 0101
Inclination - Deg. - 100, 1 100.1
Argumert of Perigee - Deg. °  153.5 145.6

E.  INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

_ The instrumenté.tim and command sysiems operated proper.ly throughout
the flight with the following exceptions: .

1, Mtermlt{ent oﬁtput of accelerometer mounted on the ring of
thrust .cone. (Capsule Telemetry Chanael 18)

2. 'I_ntermitten.t output of temperature sensor mounted on conie adapter,

3.. Ten's digit of Slave cycle counter. (Counter touk 2 cycles to
¢dvance 10's digit from 9 to 0, however resultant count was correct. )

14
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" "There weré no' adverse éffects on the mission due to the ‘above instrumentation
. " apomalies, - : - :

7 .F,. STELLAR/INDEX CAMERA PERFORMANCE

- " Both the -1 and -2 Stellar Index cameras operated normally with no
" anomalies noted in the programmer, shutter monitors, or metering data,

'G.  CLOCK PERFORMANCE

‘ Clock system operation was normal for the flight. Good correlation .
between the clock and( Ml Tracking station time was obtained.
Table 3-2 contains these correlation data.

H. ~ PRESSURE MAKE-UP SYSTEM PERFORMANCE

Pressure Make-up Sysi:em per;forniance was normal. Average gss
consumption was 8,88 1bs/min. for 232 minutes operating time. The system
had a surplus of 520 PSIA at the end of the missiocn.

' I. - THERMAL ENVIRONMENT

‘Temperature data for the (IR T - -king Station acquisitions
are included in Tablé 3-3. The 'average instrument temperaiures ranged from
a high of 85°F on the Master and 82°F on the Slave to a low of 74 and TCOF
on the Master and Slave instruments respectively. Ascent temperature
data for all skin temperature sensors was obtained and is ploited as Figures 3-1
to 3-3. Temperature ‘data for two orbits (23 and 87) were reduced and are
included in Tdble 3-4. -

J. ASCENT VIBRATION ENVIRONMENT
. A total of 11 accelerometers were installed .in the payload system for
- monitoring ascent vibrations, Eight of these were located in the payload
ares and the data transmitted on Link IV during ascent. The other three
were located in the -1 recovery system and transmitted on the capsule
- telemetry. Figure 3-4 shows accelerometer locations and "Pogo'' acceleration
level and frequency. ' - |

15
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. TOD SEGRE® (

y=38  FLiGHT

T o T ey "'_'1---‘.----1'Nsr. 198=cmon [mmmmeINSTe 189~mem=l

- o o y I ) : !
REV._QP..  RAMP TUR _ SYSTEM ACTUAL UNIT. SYSTEM ACTUAL URIT _SYSTEM 198719
MODE R A SECS CALID. PEV. - DEV. DEV. DEV. DiFF.

.8 A_4 6_..80.3.324_ 3.330_D.09F ©£.175 3.335  0.795 _0.32§ D.i5

16 A 4 § 1632 2.221 2.225 0.258 0.208 2.252 1.355 1415 1.21

32 A 4 3 1554 2.212 2,235 L.12§

1.03S 2.250 1.62S 1.7iS 5.67

48 A 4.3 1620.2.2067...2.205 _0.025% .C.08F.2.210_.0.045 _0.155_ 0.23_
64 A 3. 4 171i 2.201 2.210 C.54S 0.42S 2,260 2.565 .695 2.26

- P S h oma s L e

72 B 34 150 3.496 3.500 G.37F 0.125 3.560 0.6iS  0.i2S. ~0.00
coe8l._B _.3._ 4 1707.2.200 ..2.222_ L.08S..0.955 2.235 .1.425 . 1.555. 0.5

13 B A 5 1877 2.212 2.242. 1.47S 1.388 2.232 0.843 G.935 -0.45

(9% B8 4 & 2000 2.212 2.270 0.475 0.388 2.2246  0.475 0D.565 .18
ial 8 4 .5 1942.2.211 .2.245.. 1.625...1.538 2,245 _1.445. _1.535.-3.003

CEV. AND DIFF. ARE IN PERCENT |
CTRE (=1 SIGN INOJCATES THAT_INSI. L IS SLONER_THAN INSTI_ 2. . .o .
FeFAST AND $=SLGW _ | ‘

Table 3-1
16
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LCCK  CORRLLATION SUMMARY
ORSER  FIT  ohE '

LYS TINE /¥ Cu Titg 1/P O COMP BYS TM DELTA ST
D.2122G1800 G5 G.uT777695990 06 0.2:32910020 08 =0.00602
Ce712730232 G5 0.5277h3e460 0o D.7327302310 05 =0.0001
0205587705 05  Q.263B%000480 05 Je2UabATROLD UH 0.0032
0.736255310 Jb G 7HL2He%700D Gb L.7062953580 05 =0.0028
0255049980 U8 0e1179049270 06 G.25%0855855 08 =0.0006

G.70000Z000 €5  0.102400134D Co 073030250k 05 =0.0004
0.243678040 U5 020566776430 Go  Ce2686740680 05 =0.0004
0.6539%6730 05  0.2451996190 06 0.6939967560 05 ~03,0320
0.242282000 05  0.2B9428169D Co  0.2L22525300 05 =0.0040
0.7389v8k00 05 03590997920 Co CeT269G83700 o5 . 0.003C
0.234292760 ub  0.3790292300 Go  0.2342927370 0S5 6.0053
6.732905a880 0%  0.%248%w08520 3o C.7329088660 05 - 0.0014
8.227551690 05  U.4607951390 06  0.2279516630 05 =0.00G63
0.726210080 U5  0.5106209860 0o 0.720210i030 05 =0.0013
nN.274245760 095 0.1495864360 05 027642957420 U5 CeG017
0.718605010 05  0.L941957200 o5 C.7169046790 05 0.G3531
G.207814960 05  0.1007105860 Go 0.2678155695 05 =0.7349
3.713319500 65  0.16450005033D Co  3.7113154300 G5 0,001k
0.259275%310 05  0.1802H60190 Co 5.2592752960 05 G.0014
D. 703754650 05  0.2307065560 00 0.7037546325 U5 040018
0.25107531I0 05 G0.c7i33%66310 0o 0,2510753i20 U5 =0.00C2
0.74766455) 05  0.38214955900 Oo U.747606L8420 05 0.0008
3.242269360 05  G.3573580450 06 0.2422893490 35 0.0011
0.736669000 0S5  G.4%009980190 06 3.7380hG0290 05 =0.0029

AO=~0,49647076110 06 ALS G.999%9987906a850 34

SIGIMAT0.00275 NO. POINTS=Z 24

RATIO OF CLOCK TIME TO SYS TIMEZ 0.1000000120910 01

CROER FIT 7TWQ : : .

SYS TIinMg 1/P CL TIME I/P COMP SYS TH DELTA &T
0.,21329130u G5 0.4777999990 0o C.21329.7630 US J.0GC2
Ge712730230 uUB G.H27T43IBLE0 0o C.T7127i0228D (8 0.0002
C.2C8587700L 05 D.26658068400 €Y G.20853760600 G5 J.003¢%
0.706255310 UH 0.76025%5760 0o (.7C62553360 0% =0.0020
J.2550L5585 .05 0.1179045%270 Go 0L.255045%9870 S =0.u007
G.T70C0020060 65 0.1626001340 Co 0.706006200uD U5 =0.0004
L. 258078040 UD 0.2036067743D0 0o De2L06780450 35 . ~0.0005

2.693990735 05 G.2081990160 96  0.6939967510 05 =0.0021.

J.2822024%00 05 0.2R896281990 Co 0.2422825025 05 =B.00&2
0.7368995400 45 0.3390997927 Go  0.73895837205 05 0.G028
C.254292750 C5 0.3756292300 Co 0.2342G27C6D 05 G.0051
G.7329 L0680 G5 0.42668908520 Co C.732%08369D U5 0.0011
0.22795166D 35 © 0.40U07951390 Do 2275910650 35 =~0,.,0005
0.726214093 G5 0.51062098060 6o 0.72621010%0 05 =0.0015
0.275295700 05  0.149566430D0 0L C.2742957450 305 0.0015
0.715905610 05 05941957200 05 - D.715904946:0 05 0.03529

G.2578140805 05 041507105860 lo C.267815071D 0GS =0.0091.

0.7113155%30 uS 0.1450600330 Co 0.7113154860 05 0.001%
0.25927531u 0% " 0.180256619D U6 0.2562752962 05 0.0014
0.703754850 US G.230704556D C6 ~ 0.7037546320 0S 0.3018
$.251075%310 ub 0.2718260310 06 N.251079311D 05 =0.0001
0.74760435u 05 0.321495590D0 Co . TL766648500 05 3.00i0
0.242289360 (b G.3%7358045D0 06 0.24228935460 0S5 0.0014
0.738689000 05 0.4069980190. C6 0.7306890250 0% =0.G025

AGS=0.4HoLT076320 06 A1 0.9999998839613 00

A2=-0.2589124T09564D-14

STOYA=0. 00275 NO. POINTS'= 24

REV

5 -~

- O
23
.52

fres
56
&b
72
81
a6
o7
105
113
+21
.26
137
145
253
161
109
178
ias
19«
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' J-38 TEMPERATURE SUMMARY REV. 23
' DEGREES - PANR

" latitude No.

1 2

3

4

3

6

T

8

qQ

-

. Time (secs) from

- Ascending Node

8

105 Ob

SENSOR -
Master
3
"
-9
3
T
8
9
11
12
13
Avg. Instr. Temp.
Slave. L
' 3
L
5
6
9
11
12
13 LT
- Avg. Insir. 'Temp
Buppl; ol
1
2
No./latitude System Tire
1 138° 58 20951
2. 175 30 21546
3" 258 57 22142
‘b 219 19 22739
5 320 58 23335
6 360 ‘il 23931
T "% 55 2bs27
8 438 39 . 2512%
9 - 25796

8
92
87
82

87
88
81
9
81
8

&K
FAFIREREE IS

67
T 68

TARIZ 3-4

FBEBRRRERSE

T8

85
83

- 82

T8
85
82
81

79

87
83
81
85
8k
84

T2
87
79
82

67
5
8e
83
82
81
86
76
T4
76
78

€5

66

82
0
85
81
85
86
86
81
91
80
85

68
Tt
83
84
83
84
67
79
T
T
80

67
68

84
93
871
82
8¢
871
88
83
93
80
86

T0
T3
&5
&5
84
86
&g
o)

0
¥

78

81

69
TG

595 1192 1790 2387 2983 3580 4179 utri 78

8L

92
87

=]
=

86
88

89

[a)

[AS -



el oDl

Iatitude No. . 1- 2 3 | g 6 7 '8 9

Time (secs) from . - £ 1
Ascending Node . . 595 1192 1790 2387 2983 3580 4179 L4771 78

1 SR b7 35 18 38 91 135 135 94 67
.2 : b2 22 9 19 58 101 115 89 61
3 I 8 1 -6 8 15 38 W 61 31
Y S b9 39 32 36 45 55 61 65 5%
.5 . B3 36 30 36 43 L9 56 56 A9
6 . -4 29 19 23 43 T2 8 66 .53
rrel No, 2 L : '
' 1 \ : 3 25 22 3% 37 L3 43 37 37
2 < T .9 2 13 29 52 65 58 4g 39
3 o , + 8 68 59 106 165 189 162 123 100
4 - 95 83 71 101 139 158 153 130 111G
5 R T T2 63 69 TS5 %0 9% 56 8
Conic Adapter , , '
1 ' 38 €l 32 38 Ls 43 51 5. 48
-Press. Make-Up Bottle .
.1 _ 57 ST W 65 102 117 99 82 €9
& ' T 64 55 8 129 157 146 116 ol
Cloeck S :
' 1 76 16 0 S ¢ S ( " (1 % 8 82
o . o

Thrust Core "A" to "B"

L (Skirj | o k6. L3 39 . 37 3B 4o M 4§ 48

© 2 (Retro) L b9 kg k8 kT KT 46 4T 49 kY
Master Cassette "A" SRV _ . '

2 . = . 62 62 62 g2 63 62 €2 e 62

Recovery PBatt. "B" SRV i
1 : ' & Ay 6k 63 & €63 €3 63 63




Letitude Yo, 1 2 3 4 s 6 1 8

Time (secs) from
120k 1790 2386 2081 3578 41Tk 4770

Ascending Node 600

23090

SENSOR _
3 Th T3 T1 T0 69 Tl 73 e
" 83 & 79 W T W™ 81 83
5 B0 T8 T 76 T35 16 18 80
6 ™ T 73 73 T2 T2 T3 (3
T 17 ™ 76 716 718 78 T9
8 @ T8 7 15 ™ 16 18 19
9 8 1 T™ TM 5 8 T 81
1 7T 72 10 69 7170 T2 T 715
12 83 81 T8 76 75 79 82 84
.13 o T T 70 T0 69 T0 T1 T2
AVG. INSTR. TEMP. ™ T 15 T 13 715 T 78
SLAVE '
3 63 63 61. 6O 59 60 61 63
th T2 T1 69 68 67 69 70 T2
S .19 78 17 76 15 5 76 78
6 - 77 17 76 ™ 5 Th 76 TT
T e T3 T2 T1 T2 3 Th 75
8 80 T TT 5 Th 75 T7T 19
9 82 8 @8 1T T T8 8 82
11 L .76 6T 66 66 68 71 T1
12 71 69 €T 65 65 68 70 71
13 : . 70 0 68 67 67 68 69 69
~ AVC, INSTR. TEMP. % T3 T1 TO 7 T1 T2 T4
SUPFLY SPOOL '
1 65 . 65 €3 62 61 63 [ 66
2 65 6 63 6L 60 62 63 65
No./tatitude System'Time {Sees.)
1 139% 100 - 182us Co
2 175 uW6 18851 .
3 258 27 19437
h 218 h9 - 20033
5 321 20 Q0628
6 360 21 21225
7 W7k Sk 21821
8 438 k2 22417
9 105 OT.
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J-38 TEMPERATURE SUMMARY REV. 87

TABLE 3-4

DEGREES - FAHR
t
Latitude Fo. _ 1 2 3 4 5 6 T 8 9
Time (secs) from - o
Ascending. Node' 600 120k 1790 2386 2981 3578 Lith L7710 80
. SEFSOR - .- . |
Barrel _
nAﬂ . __"_B" . . .
S . 3 8 2 L 4 61 67 58 Uy
2 L 92 TT 63 8 127 158 155 130 109
3 - 8 69 57 105 111 205 182 135 105
i . 2T 17 10 27T 49 72 65 L9 36
3 '3 16 13 23 29 38 k1 35 29
. Barrel No. 2 B
o1 . B 2 12 9 19 25 34 L3 26 22
2 22 16 6 22 bg 65 61 4s 32
3. - : 80 62! 50 97 157 186 162 123 97
L : - 66 74+ 62 86 121 w7 2 119 101
. 5 .. sk 45 . 39 51 60 T2 78 72 63
- Conic Adapter - - .
R 28 25 22 22 22 28 48 L8 45
- Press. Make-Up Bottle
-1 . : sh L7 38 63 96 111 96 85 63
2 _7& 58 Lo TT 121 149 141 112 88
-';_Clock
1 63 65 61 61 63 65 69 Th T
2 )
Thruet Cone "A” to "B"
1 (Skin) ' 69 66 €5 ek 6 6k £6 68 68
2 (Retro) 61 66 65 €5 £5 65 66 67 66
Becovery Batt, "B" SRY '
1 | T, T T 7T 8 T T T
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Figure 3-4
ACCILIROMETER LOCATIONS AND CALIDIATION LE

UNIAXIAL
Z AXIS CAP. CI1.18 105's
S UL IAOCAL _

Z=Y AXIS CAP. ci 17 lOG'

UNIAXIAL

X Ax.m CAP ca 16 10G's

UNZAXIAL o
X AXIS CH 13 10G'c .

TRINKIAL

X AXIS Cii 15 10G's
YAXIS CHI T 30G'c
2 AXIS CiT ib 10G's
TRIAZIAL

£ AI5 CiH 12 15G's
Y AXIS Ci 10 1i0G'o
2 A5 CH 11 10G's
CLTAL :
RADIAL CH D 30G's

CAP-w Capsule

. ey

ot

AoCI.{Ii'B VIBRAY ON LEVELS MOiZITORED

Littoff (G's Rms) _ *(G's i‘x‘ma) 'Tranoonic (G's Ros) THORAQ Surnout (Ponn)(c'js o-7)

--- ke -—- L i.85 at i7.5 cP8 - °
k.54 . : S.4 ———— o
5.6 o ' 3.8 ———-

- L SRS - o 2.8 at 17.5 CP5
——— | : -——- ' 2.8 at i7.5 CPS

."'"": . . ' hadeded . FE 2-5 at 17-5 CPS

-—- . S cnw P 3.05 at 17.5 CPS . .-

*Betwoon Liftofs and Transonic |
O-P = Zero to Peak '

Fioure 1-4
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"SECTION 4

MISSION 1037-1 RECOVERY SYSTEM

SRV #727 was received at A/P on 10 February 1966, The receiving
weight was 153. 7 pounds, -After modifications and incorporation of out-
standing E, O, 's, the SRV was delivered to Systems Test for incorporation
~into the J"-38 system

The capsule was shipped to’ VAFP. on 13 October 1966,

The 1 recovery capsule was successfully recovered by air- -catch
on Rev, 86. All re-entry sequence of events monitored appeared normal
and otcurred within tolerance. The actual impact point was approxiraztely
- 34 miles down range and 4 miles west of ithe predicted impact point. How-
. ever, the actual impact point was within the pre-flight predicted dispersions.,

i’

Predicted impact * | 25° 07,4'N/155° 55.4'W
Actual impact - 349 14'%/155° so'w

The re-entry sequence of events is contained in Table 4-1, The cause
of the longer than normal downrange dispersions is under investigoiion



| o MISSION 1037-1

RECOVER;{ SEQUENCE OF EVENTS

' l Delta Time {Seconds)

{ Event o | Actual Nominal_
*Arm L 7677 77.0 +1.0
‘#Transfer . B 1.99 2.0+0.25
Flectrical Disconnect . 0.85 0. 900 fg: o ‘
Sep_arat:ic;x.l o | -- --
~ **3pin | o 3.35 3.4 +0.30
~ Retro 7.53 7.55 +0.45
" Despin - | 10. 20 10.75 + 0,58
T/C Separation = ) 1.51 1.5 +0.15
#2#YG" Switch Open | 477.41 4685. 4
Parachute Cover Off . | | 33,99 34.0 +1.5
'Drogue Chute Deployed - 0. 65 0.63 + 0,08
Main Chute Bag Sepgratg ‘ 12,31 10,28 + 1.5
Main Chute Deployed o | 0.50 0.52 +0.13

Main Chute Disreef oo 4,4% 4,5 *+ .80

*From Separatxon
**From Electrical Da.sconnect
. ®%*From Retro

Spin Rate ~ 59.2 RPM
Despin Rate 11,7 RPM-
Retro Velocity 1024 ft. /sec.

- o TABLE 4-1

i ' ' 20 _
ror-seerer— [
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'SECTION 5

MISSION 1037-2 RECOVERY SYSTEM

SRV #728 was received at A/P.on 10 February 1986. The receiving
weight was 151. 6 pounds. After modifications and incorporation of out-
standing E. O, 's the unit was delivered to Systems Test for mating o the
J-38 system,

The capsuie was shipped te VAFB on 13 October 1966.

" The -2 recovery capsule was successfully recovered by air-catch
on Rev. 195. All recovery events monitored occurred within tolerance
and appeared norjnal. Re-entry sequer-ce of event times are included
_‘in Table 5-1,

Predicted impact 21° 52.3'N/148° 59. o'
Actual impact : 22° 03'n/148% 54w
30



MIéSiON 1037-'2

RECOVERY SEQUENCE OF EVENTS

. Event

*Arm
‘*Transfer

Electrical Disconnect

Separation

**Spin

| Retro
Despin
T/C Separation

*#*x+"'G" Switch Open’

| Parachute Cover Off
Drogue Chute Deplox;ed‘
Main Chute Bag Separate
Main Chute DepIOyed
Mam Chute Disreef

From Separation
From Electrical Dlsconnect

«  Spin Rate ‘ 683 RPM
' Despin Rate 10,6 RPM

Retro Velocity

1000 ft. /sec.

TABLE 5-1

31

Delta Time (Seconds)

Actual

76.80

1,98

0.77

3.31
7.45
10,55
1.49
469, 07
33.88
0.59
11.05
0,55
4.45

Nominal

77.0 +1.0
2.0 +0.25

+0,430 .,

0.900 -0. 400

3.4 +0.30
7.55 + 0, 45
10.75 +0.59
3.5 +¢.15
469.7
32,0 + 1.5
0.63 +0.08
10.25 + 1.5
0.52 + 0,13
4.45 + 0.8
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SECTION 6

MISSION 1037 PANORAMIC CAMERAS

A. ' COMPONENT ASSIGNMENT

Component

Main Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon Camera Lens’

Take-up Horizon Camera

Take-up'Hérizon éarﬁe_‘ra Lens

Supply Cassette

Lens

Slit Width-
" Filter Type
Film Type (E.K.)} ~

Supply Horizon Cameras

Lens

Aperture Setting

Exposure.Time
_ Filter Type
Take-up Horizon Cameras

Lens

Aperture Setting

Expdsure Tim_e“
Filter Type

23

|

CAMERA DATA AND FLIGHT SETTINGS

‘Main Camera:

2

55 mm £/6. 2
£/6.3
17100 second

Wratien 25

Starboard

55 rum £/€,3
/8.0

1/106 second
Wratten 25

: ‘.—

'POP—SEGBEQ‘.‘.C

Master (FWD) Slave (AFT)
198 139

2112435 2082435

' 292-G6 295-G6 |

- E12855 E12840
293-G5 303-G5
E12834 12856
"SC-46 SC-486
24"f/3.5 22M1/3.5
c, 225" G, 175
Wraiten 23A Wratten 21
3404 34134

. Port Sturboard

55 mm /6.3
£la. 0

1/:{G zecond
Wrztten 25
Pori

55 rura /6,3
f16.3

1/100 second

Wratien 25



-TOP-SRERET

€. POST FLIGHT PERFORMANCE EVALUATION

_ The image quality produced from both panoramic cameras on this
mission was consistently good and equal to the best obtained from any recent
mission, The image quality is closely comparable to that obtained from
"Mission 1035, which was launched in late September 1966, and was the most
recent Corona mission prior to the present one. Inboth cases the high image
quality is attributed to the usual seasonal improvement in atmospheric
conditions along with uniquely high percentages of cloud free areas. Visual
examination of original negative and duplicate positive films showed the
usual condition of slightly better detail in aft-looking camera imagery, The
.MIP rating for the -1 and -2'missions was 85, and in both cases the selected
- frames were from the aft-looking camera. No Corn targets were recorded
on this mission, - ' ‘

, Mission 1037 was the second Corona J system flown with the phcto-

grammetric configuration, = Photo interpreters indicated that in several
instances the nedal traces interfered with analysis of targets. Also the
traces were found {o be disturbing during rapid scanning of the film. These
- conditions result from aigh density of the traces and are to be corrected in

‘fugure PG systems by reduction of nodal trace light intensity, The quality
of the PG rail hole-images from both instruments was generally poorer than
had been anticipated from pre-flight tests. Photogrammetric evaluation of
this condition is beyond the scope o tais report.

Aside from the photograrnmetric recording conditions noted ahove,
both panoramic cameras were free of significant photegraphic or data re-
.cording anomalies. Light leakage fog produced during non operate pericds
was considered to be of very minor significance,

All horizon camera imagery was normal, without "veiling", and
adequate for attitude measufement, '
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SECTION 7

MISSION 1037 STELLAR-INDEX CAMERAS

COMPONENT ASSIGNMENT

_ -1 Mission ~2 Mission
Component Serial Number Serial Number
Camera D-101 D-1086
' Index Reseau 128 136
Stellar Reseau 124 134
CAMERA DATA AND FLIGHT 3ETTINGS
Stellar Camera: ‘
' Lens 65 mm /1.8 85 mm /1.8

Exposure Time

Filter Type

Film Type (E.¥.)
Index Camera:

Lens

‘Exposure Time

Filter Type

Film Type (E.K.)

POST FLIGHT EVALUATION

_Stell_ar Cameras ‘

»

i second
MNone
3401

38 mm /4.5
1/500 second
Wratten 21

2400

2 secounds
None
3401

38 mm {/4.5
1/500 second
Wratten 21

3400

Both stellar cameras were operational throughout their assigned mission
segments. Although many stellar images were elongated or smeared,

- they were adequatc for attitude determination.

There were three instances of double-exposed stellar and index images.
One of these instances was a normal cycling condition for the first

stellar and index frames of the 1037-2 mi

ssion. The other {wo instances,

one each in the -1 and -2 missions, has been determined to be inherent
in the design of switching of S/I programmer control from forward to

- . . 34 N .
: - . - - e
ror-seer=r-< NN



NO.

aft camera, This switching, used for the first time on this migsion,
will cause double exposures a very small numnber of times in any
mission, and has been determined to be adequate without modification.

Index Catheras o

- Both index cameras were operational throughout their assigned
mission segments. Due to the unusually extensive cloud free areas
recorded, the quality of images from both index carneras appeared
to be particularly good. :

There were three instances of double exposed index camera images,
one in the -1 mission segment, and two in the -2 mission segment.
All three instances are due to normal S/I control conditions which
have been described in the paragraph on stellar cameras.

35



NO,

SECTION 8

PANORAMIC CAMERA EXPOSURE

The Master camera contained a 0. 225 inch slit and a Wratten 234 filter.

" The Slave camera had a 0. 175 inch slit and a Wratten 21 filter, These

conditions placed the nominal exposure on the full processing curve,

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

A ’j.‘-he rominal exposure times of the Master and Slave cameras are
shown as a function of latitude for passes D-23, D-71, D-105 and D-153 in
Figures 8-5 to 8-12. The predicted level of processing for the original

SR negative is based on the in-flight performan dpate and is tabulsted velow
. with the processing levels reported byﬂ

Mission Cam‘eré ' _ Primary % Lﬁtermedia:e T Full %
1037-1 FWD ' Predicted o .29 7]

7 ' _ Reported 3 10 &2

1037-1 AFT Predicted 0 25 7¢
Reported 0 19 81

1037-2  FWD. Predicted 0 25 75

_ - Reported 14 26 80
'1037-2 AFT Predicted 1 24 7€
Reported 11 32 S 14

s
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FORSECRET ¢
. " No. '
- _SECTION 9

DIFFUSE DENSITY MEASUREMEN’I‘S

; , The diffuse density measurements made by AFSPPF were computer

i sourted at A/P to permit analysis of the density ranges encountered at the
three processing levels, A study of sorting techniques showed that no

- absolute method wag available to separate the densit values as the accurzcy

) _of the Processing History published bqppesrs rather low
and processing transition phases are not accounted fcr, The sorting technique

. 8elecled uses the base Plus fog density values where measurements up to
0. 09 density are considered as having received Primary brocessing, 0,10

- t0.0, 17 as Intermediate and above 0. 17 density as Full. The percentage of

- original negative that was processed at each level, based on the computer
sort, is tabulated below with the predicted and reported Processing percentages,

~ Mission Camera . Primary Intermediate Full
1037-1 FWD Predicted 0 29 71
Reparted 8 _ 10 82
] Compu;ed g 0 11 8¢
1037-1 AFT Predicted 0 25 5
L '  Reported n 19 21
| - Cmﬁputed 0 12 68
1757-2 FWD Predicted - g 25 75
Reported 14 2§ GG
. Computed g 12 88
1037-2  AFT Pradicted g : 24 75
Reported 1. 23 | 56
Compiited ¢ 23 77

The tabulations of density frequency distributions for Missicns 1037-1
and 1037-2 are included in Appendix A, Table A-1 through A-4. The graphical -
presentation of the density distribution are computed plotted in Appendix A,
Figures Al through A- 36, '

49
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A summary of the pProcessing and exposure analysis is shown in

" .Table-8-1, The terrain D-Min criteria (range) for proper exposure and
processing is 0,40 to 0. 90 density units, '

: A dezis'ity range chart Figure 9-1 is included in this report. This type
. * of chart for missions 1004 to 1031 is included in the A/P Final Report for
Mission 1031, - : o

.. These chafts-ax*_e produced from ihe same density measuremenis
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 whick the density measure-
‘ments were made. These measurements are rmade on appreximately every
tenth frame throughout the mission,
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SECTION 10

PERFORMANCE MEASUREMENTS

: The photography acquired by both Panoramic cameras during Missions
 1037-1 and 1037-2 received a MIP rating of 85. A summary is tabulated

‘below of the MTF/AIM resolution values measured by AFSPPF, The micro-
- densitometer slit was 1 micron by 80 microns. for the edge scan analysis.

Mission Camera ' Cycles/mm Average Ground Resolution
1037-1 FWD - 71 15. 3
“1037-2 FwWD | 81 77

1037-1 AFT - 88 g5 12. 9
1037-2 AFT 83

The details of the measurement and computing techniques, targets
‘measured and target locations are fully reported in the evaluation report
published by AFSPPF and are not normally included in this report.
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SECTION 11

.VEHICLE ATTITUDE

The vehicle attitude errors for both Mission 1037 -1 and 1037-2 were
. derived from the reduction of the Stellar camera photography. This
attitude. data is supplied to A/P by NPIC,

_ The attitude errors for each frame and the attitude control rates are
calculated at the A/P computer facility, The computer also plots the

- frequency distribution of the rates and errors. Figures 11-1 through 11-6

- 8how these distributions for Mission 1037-1 and Figures 11-7 through

11-12 for Missions 1037-2,

The summary table below lists the maximum attitude errors and rates
that were experienced during 90% of the FWD camera photograpiic cperations,
. excluding the first six frames of each operaticn, and the total range of the
‘errers and rates. o

Mission 1037-1 Mizsion 1027.-2

. Value . - 90% Range - 80% HRange
Pitch Error {°) 0 0.25 -0.38t0+0.40 0,24 -0, 26 <0 +0, 40
Roll Error (%) 0.25 =0.44 io +.38 0. 30 -0, 44 1o +0, 42
Yaw Error (%) 1.50 -0,45 t0 +). 65 i.17 -0, 80 t0 +1.70
Pitch Rate (°/hr.) © 22,80 . .50 to 485 26. 45 -28 to 94
Roll Rate (°/ur.) 39,97 -95 to 475 52.53 -§5 te 450
Yaw Rate (°/nr. ) 29, 29 -50 to +45 26, 16 -85 to +100
54
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SECTION 12

IMAGE SMEARI ANALYSIS

The computer rejects the first six frames of all operatione as the
large V/h error induced by camera start-up is not representative of the
overall system operations.: The frequency distribution of the V/h errors
and resolution limits are Somputer plotted and are shown in Figures 12-1

. through 12-16,

The summafy table 12-1 presents the maximum V/h ratio errors and
resolution limits that existed duving 90% of :he Photographic operations
.and the total range of values during all operations that were computed,
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__ : SECTION 13

RADIATION DOSAGE

- Each recovery system flown on a Corona mission contzins a sealed
. packet of Eastman Type 3401 and Royal X Pan emulsicns to determine
*.the total radiation received at the take ~up cassette. Both film types have
been irradiated by LMSC at various levels and the base plus fog densities
- recorded after controlled processing,

Following recovery the film dosimeter packets are removed at A/P .
and processed with a pre-flight sample of the same film type and sensito-
metric control film. The resuliing base plus fog density measurement of
the dosimeter strips is used to ascertain the total radiation level. The
table below presents the base plus fog readings for the dosimeter strips
and the radiation level equivalents.

Mission 1037-1 ' Miszion 1037-2

| B+F , . B+F
Emul=ion Density Radiation - Pensity Radistion
" Type 3401 0.15 . 0.3R 0. 18 0.ER
Royal XPan 0,18 . 0.2R 0.22 G, 4R
' 85
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SECTION 14

SYSTEM RELIABILITY

Reliability calculations for the payload are based on a sample beginning

with. M-7. Hence both the major part of the Mural Program and the "J"
Program are covered in the calculation. For certain auxiliaries, i, e.,
. the stellar-index camera and the horizon cameras, the gample cize is

' changed to recognize incorporation of modified equipment or new designs
- where reliability was one of the principal reasons for the modification.
'However, for primary mission functicn, the sample size is consistent with

- reliability reporting for the vehicle, -

The reliability estimates of this Section deal exclusively with the pay-
. load. Failures to achieve orbit or vehicle induced failures are thereby
excluded, Recoveries before a complete mission has peen completed are

.« considered as full missions. providing'that early termination was caused

by reasons not connected with payload operation. Film quality is not
.considered in the reliability estimate calculation. Hence, cnly electrical

' -and mechanical functioning are considered.

The reliability estimate is also divided into primary and secondary

functions. The primary functions are operation of the panoramic camnmeras,

. main camera door operation, - operation of the payload clock, and recovery
-operations., The secondsry misgior functions are herizon camera operation
. excluding catastrophic open shutter failure mode, auxiliary data recocding,

" and stellar-index camera operation. A summary of estimated reliability is

shown in Tables 14-1,
Panoramic Camera Reliability.
’ _Sﬁmple Size - 163 opﬁbi'tunities to operate
One failure - - ‘
Assume - 3000 cycles per camera per missicn
- Estimated Reliability = 99, 0% at 50% confidence level.
Main Camera Door Relialﬁility

Sample Size - 54 vg;_hicles x'2 doors = 108 opportunities to operate
Estimated Reliability = 99, 4% at 50% confidence levei

86
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ke NO,

.Payload Command and Conirol -

_Sample Size - 9048 hours operation in sample -
Two failures’ = . :
Estimated Reliability = 97, 29 at 50% confidence level

| Payload Clock Reliability _

Sample Size - 9048 hours operaticn in sample
No failures R
Estimated Reliability = 99. 3% at 50% confidence ievel.

‘Estimated Reliability of Fayload Fuhctioning on orbit = 87, 4% at

50% confidence level
Recovery System Reliability

13 opportunities to recover _
1 failure - improper separation due to water seal - cutter failure
Estimated Reliability = 97 T% at 50% corfidence level

Stel_lar‘-hdex Camera Reliability

' Sample begins with J5
Sample Size = 22,530 tycles
- Four fallures -
Estirnated Reliability = 21,5% at 50% coernfidence level.

L]

Horizon Camera Reliability

Sample begins with J5 - 91, 500 cycles
- Eetimated Reliability of Single Camera = 98, 9% at 50% confidence level
' Estimated Reliability of Four Horizon Cameras at s Paraliel
Redundant System = 9%, 9% at 530% confidence level,
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