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" This report detail

.FOREWARD

- s the perfarmance of the paquﬁd system during
ihe operational phase of thb'ught Test Vehicle 1823, :

"7 Lockheed Missiles and Space Company has the responsibility for

contracts .

'

1“6. R

- % :
N B D
) - P
L "-_ -
1
“ - - X * L.,
g . .
-~ ¢
« -
v
. &
[
- i . :
s .2, A
oy K ey
Ti% :
N N " 3
.
'?: ' _ P IS
. RS
R . .
-Ya B .
. e e o

A xe

< . e . .
4 “-.‘, L «
. N N
P . -
N N2 -"' : T
oL v - i :
P b *
g
>
. e
i
= - . L4
. ~
N .
cLt . L !
: R
e ! .
e N
. N .
L. - -
W oang s
N
-
0
. .
ax . L k2 %
»ad . .
N e el s
2 -
I
> . k4
" . e
v Rgt v
e
. R
. R

_.avaluating payload portommco under the Level-of-Effort and "J" Syncin

. - . " . .
~. - . . This document is the final payload test and performanceAevaluation
" report tor stsion 1029 1 and 1029-2 whxch was launched on 2 Februa.ry
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INTRODUCTION

. i.l to define the performance characteristice of the J-27 payload system
. md to identify the source of in- ﬂight a.nomahea
' 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
“:K,t« the 1ndiv1dua1 contractors plants.
k :k.‘r’h:.- kg z—‘i‘.»: i
o The quantitative data used for this report is obtained from govern-
_ ment organizations. The diffuse density data, and MTF/AIM resolution
;are produced by AFSPPF. The vehicle attitude error values, frame

eon‘ehtion times are made at NPIC who also supply the Processing |
v W and MTF/AIM resolution reports_

. Computer programs developed by AlP are utﬂized to calculate and
‘ plot the frequency distribution of the various contributors to image smear
;:L,j' " to permit analysis and correlation of the conditions of photography to the
f“ L " information content and quality of the acquired pictures. ‘Computer
" ‘analysis of the exposure, processing and Mumihation data prowides the
‘necessary data to analyze the expoaure criteria selected for the mission,

J<;_\ .

- -~ - - R -:.\'—4 ,-v P !

. U".
)

.
4
i.‘

-

~




SECTION 1 ‘

SYSTEM PERFORMANCE

v gt . 4 .
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£, .. A, MISSION OBJECTIVES ’
f. ., The payload section of Mission 1028, placed into orbit by Flight Test
iv 7 Vehicle #1623 and SL.V-2A booster #450, consisted of two panqramic

»
-4

- cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and
-e’ - . a space structure to enclose the cameras and provide mounting surfaces
i for all equipments. Figure 1-1 presents an inboard profile of the J-27
payload system. This Corona ''J" system is designed to acquire search
AR " and reconnaissance photography of selected areas of the earth from L
. * . orbital altitudes. The planned mission was two five day photographic periods
 with no inactive period

EeEC 3 :
O 4B MISSION DESCRIPTION
k , The payload was launched from Vandenberg Air Force Base (VAFB)
at 2132:14 Z (1332:14 PST) on 2 February 1866. Ascent and injection were
+-. - ““normal and the achieved orbit was within nominal tolerances Trackmg and
PR command support was éffected by the A.i.r Forc
: g of tracki ‘

: ; - ' : ' Mission 1029-1
e conaiated of ﬁve days operaﬁon and was completéd by air recovery on

7 February 1986, . MHssion 1028-2 was completed with an air recovery on

12 February 1966 followtng five daya of photographic operations.

The comparison of the planned and actual orbit parameters is
tabulated as fonowa-
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" ORBITAL PARAMETERS

- . Orbit 1
Predicted . Actuals
.. ... ,%0.88 - . 90.66 '
~ 99.6 .. 99.48 '
236 _ 235.12
75.00 75.05
20 | 22.52
£ +7 0,018 ., . 0,0188 R
. PANORAMIC ‘CAMERAS - P A

%2 L ' j Both matruments operated normale throughout the flight. The film

aupply was depleted prior to the -2 recovery. The H.O. imagery was
:-. - veiled on the sun side of the vehicle.

Nt » N STELLAR-INDEX CAMERAS s

- The Index camera on -1 mission operated satisfactorily but the Stellar
operation was erratic.

ST |
e ‘3(.' ..o  The "B" S/1 unit didn's operate until pass D-134. 4
Yoy, UrHEB SUBSYS’I‘E‘MS

The clock, instrumentation. command, PMU and thermal control sub-
aystems performed satisfactorﬂy throughout bot.h misaxons

NSLET L S g S
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SECTION 2

- PRE-FLIGHT SYSTEMS TEST

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
. " the system susceptibility to corona discharge. Such discharge
Bl fogs the fllm thus degrading the operational photography.

Summasz

: - The J-217 payload system, consisting of panoramic instruments
* 178 and 179, was in the Sunnyvale TASC chamber for environ-
mental testing from August 18 to 25, 1965. Testing consisted

of 15 orbits of operations in the "A" mode and 12 orbits in the

e ng" . o . _ e

— The lowest internal camera pressure experienced was 0.3
microns. The corona level was acceptable.

Gt , Dynamic operation of both panoramic instruments was satis-
B ;.- factory during both the "A" and "B" operations. Instrument #2 o
7" 7 was over 5% slow during some "B'" mode operations. Generally, =
Instrument #1 ran faster than #2. Differences in cycle rates
‘between instruments ran as high as 2. 5% near the bottom of the
ramp.

7. - Both stenarlindex units permmenatiszactorny
;-

: Clock performance was satiafectory The instrumentation system .
- performance was satiafactory with the exception of some noiay idler ' |
R commutators c' , o '
Ut make-up eyatem perfcrmknee m obeerved
.; from the ‘internal pressure data, ‘The averagg ,gaa consumpﬁnn
tor both "A" md “s" operations was 1. 0 plilmin.




. ’BothSRV "A" and "B" recovery sequences were satisfactory.

A vehicle de'activa.te sequence was normal with both instruments
.. stowing after § cycles.

" Two H.O. units failed.

Pancramic Camera Performance : e

The dynamic performance of both panoi'amic instruments was
satisfactory as observed on the TLM monitors for center of

. format switch, lens rotation, 99/101 clutch, and film trans-
port. ‘

-

N ) The average 99/101 clutch ratios were 8/6 for Instrument #1
S and 7/6 for Instrument #2.

" . The cycle rate data for all of the sterec operations are listed
‘ in Table 2-1. Instrument #2 cycle rates were over 5% slow
near the bottom of the R8-A2 ramp during two '"'B" mode
operations. Instrument #2 was over 3% slow for several other
SO "B" operations. Generally, Instrument #1 ran faster than
R Instrument ' #2. The difference in rates between the instruments
- exceeded 2% for some operations near the bottom of the ramp.

The instruments operated for 5 cycles during the vehicle de-

:;- L ’ . activate sequence. The cycle periods were 6.875 seconds for

. ®,.. 7 ., . Instrument #1 and 7.060 seconds for Instrument #2. y

5% % H.O, Input Unit, Inst. 179, S/N 281G4 !
- ;" This unit started to fail approximately 500' from C&W in the

: "A'" mode. The failure was of a random nature, with the shutter

“.".." " hanging open either on'the opening or on the closing portionof ° . - ¥
’ the operate cycle, causing 8 very obvious increase in density B

growth in the fogging lamp images. Prior to the metering phase

e O the shutter cloged,  as there was no smearing of the'fogging lamp

DA image.  This random mode of failure continued through C&W for

SoU®Y 0 approximately 1500 into the "B" bucket, ‘at which time the shutter

v ALE s tailed ppcgngdremdned open throughout th




e

: i
u.o Output Unit, Inst. #178, S/N 284G3 | o

g

Thia unit failed throughout the entire ’I‘ASC operation in a :

. random manner, similar to the Input unit nulure. but with .
two ezceptions ' ' .
~'This unit did not fail continuouely, that 15 the shutter

"did not remain open for the entire metering cyule

anytime during the "A'" or "B'" operation, but

" The shutter did remain open for approximately 25%
of the metering cycle and when this anomaly occurred,
it was random. -

R ":» '_. A B - DI S

Both unite were removed and returned to Boston for failure
analysis. Two additional units were shipped from Boston,
installed, and a confidence run of 400 main instrument
" cycles was performed under ambient conditions. The results
of this confidence run was satisfactory.

Stellar /Index Performance

' Normal stéllar/index operations wer: observed for both -
"A" and "B'" units. The shutter and platen events occurred '

in proper sequence with each S/I metermf’&yple. Metering

ratios were consistently 7/3 and 8/3 throwghbdt the test,

ClockPerformance _' : : .

b Clock serial readouta were correlated with the IRIG "C"
g : time generator periodically throughout the TASC test.
P : Results are listed on Table 2-2

' The amouht d offset was fairly consistent for both "A" a.nd
"B" readouts, Results are reasonable with no gross clock
2 , " 7 discrepancies being obeerved that would indicate unsatisfactory o
~. st os: 0 .. performance,” - . ‘ T T

- . . . . R . S T

Inatrumentation Performance

Y . 3 - -
- DT & ~. 4 = -.'.‘.s ‘-‘ - : e Rl

Az

'l‘Lll -tnamxmentction performonce throughout the tea was ntiefactory“
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%o Good corre’latien‘ between the film footage pots and cycle
"~ counters were obtained for both instruments for the "A" and
: "B" modes. Results are as follows:

Pressure Make-up System Performance

' by RS ) . Instrument #1 "~ Instrument #2
S ~ Pot cC Pot CC
- "A" Operations 2980 2964 2990 2972
"B" Operations 2945 2966 2849 2919
£ :

- , ‘The presaure make-up system performed aatisfactorﬂy The

ok T CAEE £ """‘ ‘average gas consumption rate was 6.8 psi/min. for the "A" -
: operations and 7. 3 psi/min for the '"B" operationa. ‘

- 8. Temperature Summaxj ot

L el e .

. Average tnstrument temperature for the start and end of each
mode of operations are listed below:

Mo o . .. . .. "A"Mode . "B" Mode

LT o N " Orbit o _g 15 _‘" 1 '.13_

| " strument 1. -n 71 78 70 52 3
s tnstrument #2 e s 0 57 ‘

B. RESOLUTION TEST ‘

: Resolution and theodonte tests of the J-27 syatem were completed on
19 September 1985*“‘8&%: of the thru-focus reeolution tests of pan instru-: ' .-

~ments 178 and 179 show the following characterisﬂcr _ o |
Sl MASTER pmmsramm' NO 178 ,j | | Y

, S Muimum ma:%comm reaolution 178 hneslmm at 000
T e i LTS L s g £

'r’




é}' ' \;‘

£y

i .

gﬁi‘ RN

:" K RS ’

;« R SLAV'E INSTRUMENT NO, 179

gg“f .;.-7.3‘?"" R Maximum high contrast resolution 174 lines/mm at . 000
B e focal position.

Maximum low contrast resolution 113 lines/mm at . 000
focal position. * - , ;

S The resolution test data for both instruments as shown in Figures 2-1
and 2-2, has been reviewed and appears normal in all respects. The
Uiz . demonstrated resolution performance meets the system requirements

5 specificatxon

'*«?’w*c..',MGHTLEAKTEST: : o : \

.
-}

" The system was tested for light leaks on' 28 Octdbor 1966. This vias
the fourth test and only the procedures aimed at checlnng the repan'ed leaks

&
?{%1 - vere psed Lo | - . o
"2 The processed film indicated that the system was light tight except for

T the ever present camera drum leak. This small fogged area had. a density

N . . of only 0. 15 density above base density and would cause go significant loss

BN 5 of mght data. )

. . " FLIGHT LOADING AND CERTIFICATION

: ., The fhght readiness test run was performed January 16. Evaluation )
i of the processed ﬁlm ﬁ-um this. test has disclosed a few very minor anomalies.

' Camert 178 Master

' All H/O fiducials slightly bloomed. :

- . ! - Some slight banding at start of scan (output end) in bonus area only

Zrlaow o - Slight rail scratches on data block edge. outside of the format

‘_;.-" "__, " L Ah Uthe“ dmmeuent .

. o A Camera 179, Shn :

R ' ¢

Z:;; LT R - Slight rail scratches out of the format co

g@,@;’}‘*u‘ .f« Dl .- Stretch msrkkex: on output end was slightly ragged on one side ol tha Ry

wwe 0 77 noteh” & o T
R Aﬂotherdatsexcenent ‘~ ' R R ,' ,’ R
- : ,S’rhia sy:_tem was ceruned for nmght‘on,January 21 1968 e
ARG ST Sl ‘y\ L b4 . et
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. + SECTION 3

FLIGHT OPERATIONS

(oA soMMaRy

All launch, ascent, and injection events occurred as programmed. All

i, - Thor and Agena events were normal which resulted in achieving the desired
f." orbit. ’

?‘ Both panoramic instruments operated satisfactorily throughout the
J “"ﬁ nght “Average cycle rates on both units deviated from pre-flight calibrations.
A, . The master was 1% slow and the slave was 3% slow.

%‘f}*: .- Payload analysis mdicated the 1 stellar/ index camera operation was
l’_" = ported to be normal.

The -2 stella.r/ index camera operation was also abnormal. The stellar/
_ﬁ' ,-;-7 + index camera failed to operate from the start of the secopd mission until

A ‘'Orbit 134. Camera operation was satisfactory throughout the remainder of
. the flight. v -

- R The clock, instrumentaﬁon, command, and the PMU systems functioned
normally throughout the ﬂig'ht.

. A

: Both the -1 and -2 recovery systems were auccessfully recovered by
air catch on Orbits 81 and 160, respectively.

B. PANORAMIC CAMERA PERFORMANCE

o
: LT
- e e
w Yerlx

A “Camera system dynamics were normal throughout the -1 and -2 missions.
. The film transport of both camera systems was normal. Cycle rate data

;. (Table 3-1) indicates that the master instrument was running approximately

.
-

-~

2 1% slower than the unit pre-{light calibration and the slave instrument was
running appraximately 3% slower than the unit pre-flight calibration. The

... . master and slave instruments were approximately 2% apart throughout most

{?z ;‘ 7of the flight. - The average 99/101 clutch ratio for the muter tnltrument was '
-8/7 and for the ulave mu-p.ment was 8/8 0

b .
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P '."Paooramio Film Consumption

- No operational problema were encountered dnring the mght

No.

‘These data are based on cycle counter readings and nominal

., film supply.
Predicted Actual
. | Master Slave
! | Pre-launch 110 1.20 119
-1 Mission - 3000 2931 - 2924
-2 Mission 2935 2993 3002
Total Frames 8045 6044 8045

~ FMC Match

Forward Motion Compensation errors of less than 5% were attained
for most camera operations. The errors in excess of 5% were a
result of the combined effects of relatively wide operational geographic
latitudes; the cycle rates of the cameras being 2 to’2 1/2% apart;

and the ramp generator design limitations.

INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

Instrumentation

1

‘The instrumentation system performed satisfactorily throughout both

missions except for the slave cycle counter. The tens position of
of the cycle counter failed to advance properly on two different
occasions during the -2 mission. However, the appropriate change
was accomplished during the next operation in each instance.

Command System

The payload system reaponded to all stored and real time commands.

L T I ‘. .
+ e meitgins 4o i e bt e b
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R The payload clock pertormance was aatiafactory during both phases
" of the mission. .The clockl system time correlation data obtained from the
cquisitions a.re ’h:cluded in Table 3-2.

;" 'E. PRESSURE MAKE-UP SYSTEM PERFORMANCE

_*  The Pressure Make-up system operated normally throughout the

~ flight. The average gas consumption was 7. 6 psi/min for a total instru-
. ment operate time of 252 minutes. The supply pressure dropped from
2580 psig at launch to 685 psig at the end of the -2 mission,

);. g i - The average gas consumption rate was 6. 7 psi/min for the -1 mission
and 8.4 psi/min for the -2 mission.

F. THERMAL ENVIRONMENT

The temperature data obtalned from th acquisition are contained

27" in Table 3-3. Average panoramic camera temperatures for the master

PRI DI T
i w

camera varied from 929F to 71°F and the slave camera temperatures varied
trom 85°F to 65°F during the mission. The actual system temperature

= ... versus the predicted system temperatures for the major components are

compared ir Figures 3-1 to 3-3.
G. STELLARIINDEX CAMERA PERFORMANCE

_ - The -1 stellar/index camera operation was abnormal. The stellar
camera operation was erratic resulting in numerous double exposures and
‘smear.

The -2 stellnrl index camera failed to operate until Orbit 134. The
stellar/index camera operated properly for the remainder of the flight.

s T e L . . Lt - -
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TABLE 3-
. J=2] TEMPERATURE SUMMARY
ORBITS ACQUIRED
£." gapera 9 16 25 3 Y b7 56 63 12 79 8 g 103 119 126 135 1h2 151 158
G- 3 83 80 8L 79 8 79 7877 79 75 T+ 68 TL TL 67 7L 68 T1L 68
€. . b 88 83 8 83 87 8 83 81 83 78 79 73 76 T5 70 75 69 76 7O
07 "5 96 92 93 91 94 89 91 88 90 8 85 78 8 81 7T 80 75 80 75
;.a, 3 98 93 94 92 92 91 89 88 88 84 82 T6 T9 TT T3 75 T2 75 Tl
5.7 B B6 8 86 8 B4 83 8 83 79 T7T T3 15 73 69 T3 TO T2 €9
5. . 8 9h 90 g2 89 93 86 8 86 8 84 B4 TT 8L B0 T5 T9 T4 T9 Th
55* 9+ 98 9194 50 o4 -89 90 B7 90 84 84 T8 81 80 T4 78 T2 T8 T2
10 - - - - - - - - - - - - - - - - - - -
111 93 B85 92 8 91 86 8 83 86 8L T8 68 715 T3 66 T2 65 TO 65
> © 12 88 8. 86 82 86 8 83 80 84 78 80 T2 T7T TT TO T7T 70 718 7O
el A3 93 91 92 92 92 90 88 By Br 8481 76, 78 74 T2 Th T2 Th T2
SAVG 792 87 90 87 90 85 8 84 86 8L B0 TH T8 TT TL 75 T1 75 T1
- = Slave | |
- Lamera
~ e 3 B9 83 86 83 86 8 81 79 8L 75 Th 68 Tr 68 63 Noisebl 66 60
: k 85 79 82 78 8 T7 79 T T9 72 T4 65 TO 68 61 66 61 66 60
. 5 Bs 80 8 79 8 78 79 78 B0 75 75 68 T2 T1L 67 70 66 TO 67
6 8, 80 81 81 8 8 79 79 80 76 Th 7O T2 71 68 T1 68 T2 68
7 87 83 85 B3 83 8 81 8 82 77 76 71 T4 T3 69 T2 68 T1 68
' 8 88 88 87 83 By 82 B4 B0 B4 79 79 T3 T7T 76 69 715 7L 15 69
c:9 8 80 84 B0 8 8L 8 78 83 78 78 T2 T6 76 TL 75 7O T6 Ti
47710 - = = e e e e e e e e e e e e e e e
i 1 76 T Th T3 75 72 72 TL 73 69 67 65 65 64 63 64 61 64 61
+ 12 92 84 89 B4 B9 B2 8 80 8 77T 79 TL 76 Th 68 73 66 TL 65
13° 8o 79 78 gﬁ 7T 76 TF 76 Th TO €8 68 61 66 66 66 66 65
AVG 8 81 83 80 79 80 77 B0 75 75 66 T3 T1L 66 70 66 TO 65
;7 Bpool : g E o
RN | 58 53 56 456 58 ‘57 56 56 57 Sk 54 b9 k9 L9 LB 4B b7 L8 U7
PRI - T6 T2 T6 TH TT TH TH T2 T5 7O TL 64 66 65 61 64 59 63 60

NOTE: All data corrected for self-heating, except injection.

<« 4
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ORBITS ACQUIFED

("B") 9 16 25 31 Lo 47 56 63 72 79 88 947103 119 126 135 1h2 151 158
o 32 38 32 b2 29 29 29 38 22 24 34 24 271 3B 27 2 27 31
11 -2 8 -2 11 -2 5 -2 11 -10 64 51 67 TL S8 T4 61 T4 64
) -6 -3 -6 -3-14 -3 -6-10 81 98 83 83 92 83 86 81 92
55 49 hbo 45 52 L2 39 42 45 36 kO 53 37 37 4o 30 33 30 26
7S 65 72 59 68 55 52 52 59 42 36 Lo 33 33 30 26 23 23 23
70 70 64 67 6T 58 48 51 58 39 - - - - - - - - .

: 56 75 b9 65 52 62 39 56 43 43 26 33 26 26 26 23 16 16 16
. ...59 90 53,84 53 78 Lo T2 47 €3 37 53 34 34 37 30 27 27 2b

66 53 60 56 66 56 56 56 €9 53 63 53 66 72 60 T2 63 76 &9
56 59 53 59 56 59 46 62 5653 k3 hg 43 46 U9 L6 43 U6 U6

52 52 52 52 52 45 35 39 42 32 29 19 22 22 13 16 9 16 6

s 72 66 68 66 T0 66 63 63 66 61 59 Sk, 5T ST S5b 56 52 57 S2
: 2 T3 65 66 64 65 61 60 59 61 55 Th 71 71 70 Sk sk 50 S6 s0
Thrust Cone "A" - o
to "B" . _ ‘
1 50 45 b7 43 48 42 k2 39 45 39 67 63 65 67 62 64 62 63 61
2 73 65 66 64 65 61 60 69 61 S5 T4 71 TL 70 66 67 65 67 6%
Stellar/Index
NAR to "E"
1 6h5861586155‘t955_55t3585h5&545‘&5hh85151
2 . 56 56 59 53 56 .53 &7 50 53 59 53 53 53 53 53 46 53 S0
Recovery R ;
Battery
1 75 76 76 18 76 78 73 75 7h 72 85 8 81 80 T9 83 83 86 85
Master { i : oL T DR s
?gutte‘_
o2 . Th ,70 717273 n 70 69 n 68 R T R
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SECTION 4

MISSION 1029-1 RECOVERY SYSTEM

~ . SRV # 705 was received at A/P on 8 June 1965. The receiving weight
. was 149.8 pounds. After modifications and incorporation of outstanding

.- 7 E,Q,'s, the BRV was delivered to Systems Test for incorporation into the
Lo J-37 eystem.

o The capsule was delivered for shipment td VAFB on 16 December 1965.

L The Mission 1029-1 recovery system was successfully recovered by
7~ afr catch on rev B1, February 7, 1966, All re-entry sequence events
. monitored were normal and occurred within tolerance. The re-entry se-
quence of events is contained in Table 4-1. The condition of the recovered
ot capsule was satisfactory with no damage other than normal paint blistering
< - due to the re-entry envh‘onment. ;

e
}]
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MISSION 1029-1

RECOVERY SEQUENCE OF EVENTS

M
Actual Nominal
76.80 . 77.0+1.0
. P A
2.00 2.0+0.25
_ , 0.79 .900 + 0.43
S - 0.40
ﬁ‘“‘r Separation S A : -- --
- ”Spin 3.41 3.4 +0.30 -
£ ‘Retro . 7.53 7.55 + 0, 45
" Despin 10.74 10.75 +0.59
% f_”-._'I‘IC Separation o 7 1.49 . 1.5 +0.15
* #*¥%"G" Switch Open ' 492,62 N/A
, ) ) )
" Parachute Cover Off . 33. 67 34.0 +1.5
- : Drogue Chute Deployed 0.686 0.63 +0.08
.. Main Chute Bag Separate 9,86 10.25 +1.5
Main Chute Deployed | 0.51 0.52 +.13
t g Main Chute Disreefed - - 4.77 4.5 +0.80
- T From Separation
PR From Elect. Disc,
A ad From Retro '

k— .J‘%% Bate - N/A R ’ ,':.' '? ‘..:_‘._‘_;:.::"_’. . a‘ LR
Despin Bate - 11 3 RPH : l :
. TABLE 4-1

= aetx-o Velocity - wu 4 mlsec L .o,

\_/ e - .

“r ’, £ - .

k; gy -
R ,‘ ; - .




No.

SECTION 5

MISSION 1029-2 RECOVERY SYSTEM

SRV # 706 was received at A/P on 8 June 1965 at a receiving weight

of 151. 1 pounds, After modification and incorporation of outstanding E. O, 's
- .the eapsule was delivered to Systems Test for ineerperation into the .

E ;,J=-27 system.

' @_,;}.

-
"‘.
5o
l‘.
<

.

The capsule was delivered for shipment to VAFB on 16 December 1965.

I The Mission 1029-2 recovery system was successfully recovered by air
s g #'catch on rev 160, February 12, 1966, All re-entry events monitored were
' normal and occurred within tolerance as listed in Table 5-1,

e The condition of the recovered capsule ‘was satisfactory with damage
Y limited to normal paint blistering due to the re-entry environment.
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No.

MISSION 1029-2

RECOVERY SEQUENCE OF EVENTS

Delta Time
Actual . Nominal
N/A 77.0 +1.0
N/A 2.0 +0.25
* .7 Electrical Disconnect : N/A . 900 + 0,43
gl | . - 0.40
“7. . Separation | N/A
Baraesp to L N/A 3.4 +0.30
"/ Retro N/A 7.55 +0.45
i & Despin | ' N/A 10.75 + 0.59
y2""" T/C Separation -7 N/A 1.50 +0.15
##3 "G" Switch Open | N/A N/A
. Parachute Cover Off | : 33.99 34.0 +1.5
e Dfoéue Chute Deployed 0.70 ] 0.63 + .08
Main Chute Bag Separate 8.48 "10.25 + 1.5
- Main Chute Deployed - 0.47 0.52 +0,13
©  Main Chute Disreefed 4.7 4,50 +0.80

+

*> From Separation .
**  From Elect. Disc. |
*** From Retro o

. . Spin Rate - N/JA
' Despin Rate - N/A | “’
Retro Velocity - N/A ~~

TABLE §-1
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| "~ SECTION 6

7 - MASTER (FWD) PANORAMIC CAMERA

Serial Number

Comggnent
Main Camera . 178

o - Main Camera Lens 1802435
%M*A . . ‘Supply Horizon Camera 274-G4

Supply Horizon Camera Lens 12839

;§ ,é - 5 Take-up Horizon Camera . 285-G5
R Take-up Horizon Camera Lens 12848
Supply Cassette SC-35

¥ B, = CAMERA DATA AND FLIGHI SETTINGS
Main Camera: |
Lens o - 24" £/3.5
Sut Width - 0. 275"
Filter T&pe : Wrattgn 25

Film Type o _ - Eastman Type 3404

Supply CPort) Horizon Clmera.
Lens . 55mmf/6.3 ! .

- : t f/e 3 i

T - a- ‘ .‘ . . ) 4 N

S 1/100 aecond - :r oo

_ - ) " ‘Wratten 25

R TP S = e :
“v;.‘:i:‘,; :l*'f. SRR
:-.5,1“": !
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Take-up (Starboard) Horizon Camera:

Lens : 55 mm /6.3
z " Aperture Setting £/8.0
1.3 7 " Exposure Time 1/100 second
‘* | . Filter. Type | " Wratten 25

~ |
C. POST FLIGHT PERFORMANCE EVALUATION

The forward looking camera produced a total of 5840 frames of

R panoramic photdgraphy; 2896 frames during Migsion 1029-1 and 2944 frames

during Mission 1029-2. The film supply was depleted prior to the recovery
of Mission 1029-2.

& ”’“ L The photographic quality of the Master camera film was essentially

-7 equal to that of the Slave camera. The overall quality was not as good

as acquired during recent missions however the better imagery was

equal to the best observed from prior missions. The reduction in overall
. quality was the result of extensive snow cover, particulgrly blowing snow;
~ low solar elevations; and the degrading contribution of cloud cover and

atmospheric haze.

System light leaks resulted in minor fog patterns in the first and
fifth frame from the start of camera operations and in the last frame of

u  most passes. These fog patterns resulted from light leaks at the camera
"' drum felt seal. A fog pattern was present in the sixth from the last frame

. *. of most passes of Mission 1028-1 and was traced to the 1029-1 ablative
shell. A modified felt seal has been designed by Itek and will be incorporated
~ in future systems. A/P has designed a film chute for the forward ablative
. shell area and will incorporate this chute on the J-30 and up systems.

Severe dendritic static foggi.ng was present along both film edges.

. This static uring the pre-splicing and pre-processing
operations The cause of the abnormal discharging is
tentatively a vironmental conditions to which the film

" was subjected. Further investigaﬁon is being conducted to define the cause

Bt and Preclude re-occ‘lmhc‘~ o ': *

- The starboard horizon camera imagery was veiled from pass D-05 to
pass D-14, ’rhe canae of thia anomaly 15 nnknown and is cumntly under
L Al cl . :
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‘COMPONENT ASSIGNMENT

e
>

Component

oo 6 : .
” o - -~
~ . =

Main Camera

o gr
Y'J Q;V '

gl

L]

]

Main Camera Lens

e o Supply Horizon Camera ‘

- -
a0k, A% z . -
B A ANt e o

O e LU R P

“m( . ‘
A
Ve
£
11

Supply Horizon Ca.mera Lens

-

i

v
¢

= Takg- up Horizon Camera

e HPVLR : S
L Take-up Horizon Camera Lens
s

Supply Cassette
7% 'B, " CAMERA DATA AND FLIGHT SETTINGS
~ Main Camera:

L.ens

Slit Width
Filter Type
Film ’I‘ype

. - . ’\.1; _" B >

Supply (Sta.rboard) Hm'izon Cunera-
- : Y

Lens .
o ' Aperture Setting :
v '. '-.‘.‘: 4..__» . - . . <_'~'*;6,¢:_' ) :

SLAVE (AFT) PANORAMIC CAMERA

Serial Number

179
1812435
275-G6H

12897
279-G3
12899

SC-35

24" £/3.5
0.175"
Wratten 21

Eastman Type 3404

55 mm £/6.3
£/8.0

17100 second v T 0

Wratten 25 .
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‘camera and attributed to the same sources. THe starboard horizon camers

_Take-up (Port) Horizon Camera:

Lens ' © 55mm /6.3
~. ;
Aperture Setting X : /8.3 A :

Exposure Time 1/100 second

Filter Type eratten 25
C. POST FLIGHT PERFORMANCE EVALUATION

The aft looking camera exposed a total of 5926 frames of panorainic

"~ photography; 2918 frames during Mission 1029-1 and 3008 frames during

Mission 1029-2. As was the case with the forward looking camera the
film supply was depleted prior to the second recovery.

The quality of the aft looking camera photography was esaentiany

" the same as: the forward looking camera. It was reported that the exposure

balance between the two panoramic cameras was very good.

The light leak and dendritic static fog was similar to the forward

produced podr imdgery from pass D-03 to the end of Mission 1029-2.
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SECTION 8

PANORAMIC CAMERA EXPOSURE

The Master camera contained a 0. 275 inch wide slit and a Wratten 25

. fflter while the Slave camera had a 0. 175 inch wide 8lit and a Wratten 21

R filter. These conditions placed the nominal exposure between the full
He - processing and intermediate curve“or 3404
- emulsion. : :

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

e " N R . ; ) ;
1 : .
The nominal exposure times of the Master and Slave cameras are
shown as a function of latitude for passes D-1, D-40, D-80, D-120 and

.-~ . D-160 in Figures 8-5 to 8-14. The predicted level of processing for the
-+ ' original negative is based on the in-flight performance estimate and i
- tabulated below with the proceasing levels reported_

Mission Camera Prima.z;x‘ Intermediate Full
1029-1  FWD - Predicted 0 " 8 92
. Reported 1 16 83
1029-1 AFT Predicted 0 20 80
o _ . Reported 0 . 21 79

1029-2 .  FWD ~ Predicted o 4 96
n | Reported 2 28 70
1029-2 AFT Predicted 0 10 ' 80
1 .. - [Reported 2 24 74
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

L The diffuse density measurements made by AFSPPF were computer
" sorted at A/P to permit analysis of the density ranges encountered at the
. three processing levels. A study of sorting techniques showed that no

- 'absolute method was available to se ues as the accuracy
%" of the Processing History published ppears rather low
and processing transition phases are not accounted for. The sorting technique

- selected uses the base plus fog density values where measurements up to
7t 0,00 density are considered as having recéived Primary processing, 0. 10
<10 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.

g-.eﬁa»,;?_,mnion Camera = . Primary Intermediate Full
1029- FWD Predicted 0 8 82

- Reported 1 16 83
S e e - . Computed . 0 * 14 Y
T, 1029-1  AFT Predicted 0 20 80
o Reported - . -0 21 79
TS Computed 0 25 75
7+ 1020-32  FWD " Predicted 0 4 96
T Reported 2 28 70
Computed . 0 20 - 80

' 1029-2  AFT - Predicted 0o .10 90
I': LT UReported” e 2 244 T4
e . | Computed 0 25 TS
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“:* . The tabulations of densify frequency distributions for Missions 1029-1 .
i and 1029-2 are included in Appendix A, Table A-1 through A-4. The
..-graphical presentation of the density distribution are computer plotted in
Appendix A Figures Al through A- 386,

";,fg o summary of the processing and exposure analysis is shown in .
5.5 Table 8-1. The terrain D-Min criteria (range) for proper exposure and
o procelaing is 0.40 to 0. 90 density units. _
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Mission

SECTION 10

. " PERFORMANCE MEASUREMENTS

R §

3 s o
ggﬁ» ’.‘,: L

..~ than those of AFSPPF.
-" AFSPPF as 12 feet and b
difference is not identified, but may be due to microdensitometer calibration.

LI

Camera : AFSPPF
FWD | 91
AFT g5

FWD - 82

e .

The edge scan analysis (MTF/AIM) results fr
age ground resolution is reported by
The reason for this

3 Al 3 ‘ “t

g

’
It

14. 2 feet.

- “The photography acquired by both panoramic cameras during Missions
1029-1 and 1029-2 received a MIP rating of 85. A summary is tabulate

age MTF/AIM resolution values measured by AFSPPF

e length of the microdensitometer slit used by AFSPPF
a8 1 x 80 microns.

7
73

71

_'81

The details of the measurement and computing techniques, targets
measured and target locations are fully reported in the evaluation report
pubuahed by AFSPPF md jare therefore not lncluded in this report.

-



SECTION 11 -

, OBSERVED DATA

Y31 ... Photographic engineering operations were conducted on 7 passes
" over Continental United States on Mission 1029. All passes except

D31 conta.ined'ne?rly 100% clouds and heavy haze.

.+ Pass D31 was a 20 frame operation over the Arizona-New Mexico
Border where there is not sufficient culture to:make a valid determination
- of the system performance capability. However, one area was photo-

7. graphed that has been covered several times on previous missions. 'This
55Y 18 the Phelps-Dodge Mining-Refining complex ht Morenci, Arizona. Here,
" " results compared favorably with those from Mission 1026 which pro- ' *’

duced ground resolution in the range of 7 to 8 feet,

)

RPN



~'A. _ COMPONENT ‘ASSIGNMENT

Component

Camera

Index Camera Lens

Index Beseau '

Stellar Cam;era Lens

Stellar R?seau
Stellar Camera:

23,{3) U Lenst |oee

P | - ‘ExhoAaure Time

| Fﬂter Type |

AL - Fum'rype' 3

Index Camera: o,

i
EY
g

SECTION 12

SR I S SR S L AR i

¢
CAMERA DATA AND FLIGHT SETTINGS

|Eastman Kodak Type 3401 < ; .

MISSION 1029-1 STELLAR-INDEX CAMERA

Serial Number

D-79
819191

94
10578

91

85mm f71.8 . R

2 éeconda

None

38 mm /4.5
1/500 second . e .
Wratten 21~ ' | R

Eutman Kodak Type 3400



POST FLIGHT EVALUATION

_ The operation of the Index camera was norma.l throughout the mission,

" however the Stéllar camera was extremely erratic. The Stellar camera

"' shutter generally remained open for more than the desired two seconds and,”
.. at times, was open after the camera platen was raised. The available ‘

: . Stellar imagery did permit the determination of vehicle attitude with some-
vhat ‘more than normal effort.

The possilility of reducing the Stellar shutter exposure time is under
-investigation in order to improve reliability. Microdensity measurements

&( N - show that the €xposure time can be reduced by one-half without the loss of
;‘2%-,:: - sixth magnitude star unagea.
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' COMPONENT ASSIGNMENT

1
Comgonent

- SECTION 13

. MISSION 1029-2 STELLAR-INDEX CAMERA

Serial Number

Camera
Index Camera Lens

Index Relea.u

A - ?
"‘". e ,:—.‘f’; ;"—" ““‘ "‘"',‘ W B .
- ! e [ -~

Stellar Camera Lens

Fiw - ... . Stellar Beseau

n - > '1"

CAMERA DATA AND FLIGHT SETTINGS

Stellar Came_ra:

R R Lena =~ ¢ "t o
P ‘ '
Exposure Time

..

" Filter Type C .
S oo Ti.o. PR
- “v{‘. B . - . : N . :‘.._‘. ‘;.);_-;; :
Film Type e BRI

Index Camera:

38 mmt/4 5

i-1/.500 oecond

D-718 -
817708
70 )

85 mm f/1.8
2 seconds

None

w -
a
e
N
s
. _ A v .ot
. ‘r DT
T ~ T
- B N
- . b
“
S
. oL
Lent }
. b .
- = ok
.- a
’ i -
3 ' )
L
"t e

Eastman Type 3401 i -




A component failure. relay K702 caused the fmure of the Stellar
d Index camera to function up to pass D-134. The remaining frames,

|, Stellar data was connidered inadequate for the detfrminatim of vehicle .

L . £ g
- e - s -
5 ) K AN
. 2 . et
N "t .
hd -~ 0 P - Tl . 1 [ 4
- . .~ .
> ) -
.
- .
- 1 -
o Lo H
L ~ ey
-~

' through pass D-158, ‘are ‘normal in both cuneru,.‘ The quantity of -
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SECTION 14

VEHICLE ATTITUDE

L The vehicle attitude errors for both Mission 1029-1 and 1029-2 were _
" “derived from the reduction of the Stellar camera phatography. ‘This
attitude data is supplied to A/P by NPIC

R The attitude errors tor each frame and the attitude control rates are
"' - calculated at the A/P computer facility. The computer also plots the

i % frequency distribution of the rates and errors. Figures 14-1 through 14-8
... show these distributions for Mission 1029 1 and Flgurea 14-7 through

14-12 for Mission 1029-2 : -

?F*Z ""*_»\ T e e ‘ﬁ S ; : s

The sumxmry table below lists the maximum attitude errors and rates <
~ .that were experienced during 90% of the FWD camera photographic
. Operations. -excluding the first six Irames of each operation. and the total
S range of the errors and retee. ' . , . :
T i Mission 1028-1 - -~ Mission 1029-2-f
| Value . 90% Range : - 90% Range
TSN R S . Lo
C+ 71T U Piteh Error ©1 s 7 0087 --0.90to40.16 . 0.84 . -0.95t0 +1.05 .
" . Roll Error (9 ' 0.3 -0.86t0+0.38  0.48  -0.88t6+0.38 -
Yaw Error (°) 0.77 . -0.80t0+.55  0.44  -0.50to +0.58 .
" - Pitch Rate (°/hr) 20,07  -60to#70 3877 -95to +90
-~ .‘ ‘(‘ ; . ” i . . ‘ - oy
 Roll Rate (°/1n-) 31.26 - -70 to +so ' 32.48 -90 to. +1oo.~ e
Yaw Rate O/hr) | 34.44  -62to +52 © 25.85  -43to432 i
L The pertouhmce of the attitude control lystem is compa.fable to the
-ain - - control systems used on recent missions. The panoramic pbotograpl\y was
S R not degraded by tlu ettitude control mtem P TR
2N T . 9 - b \\a- » “ " - J ‘?,; "i ’ o -. . ! - "5‘"' " E ."'.r.‘ - > ":—71 ' " ;; “e .
‘:“2%‘.- !*"3 & ) v g
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 and system capabilities.

SECTION 15

IMAGE SMEAR ANALYSIS

The frame correlation tape supplied to A/P by NPIC contains the
binary time word of each frame of photography. A computer program
has been assembled at A/P which calculates the exposure time of each
frame and compares the camera cycle rate with the sphemeris to
calculate the V/h mismatch. This data is combined with the vehicle
attitude error and rate values of each frame and the crab error caused
by earth rotation at the latitude of each frame. The program outputs the
total along track and cross track IMC error and the limit of ground
resolution that can be acquired by a camera regardless of focal length

-

The computer rejects the first six frameg of all operations 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 for each panoramic camera have been calculated and -

- plotted in Figures 15-1 through 15-12, The variation in the data for the

panoramic cameras is the result of the different slit widths used during the
mission and the resulting slower exposure time in the FWD camera.

The summary shown in Table 15-1 presents the maximum V/h ratio
errors and resolution limits that existed during 80% of the photographic

operations and the total range of values during all operations that were
computed.

- oA
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SECTION 186

RADIATION DOSAGE

L - Each recovery system flown on a Corona mission contains a sealed
- . packet of Eastman Type 3401 and Royal X Pan emulsions to determine
*  the total radiation received at the take-up cassette. Both film types
have been irradiated by LMSC st various levels and the base plun fo¢
. densities.recorded after controlled processing.

:*{M L ;;.‘f

Following recovery the fillm dosimeter packets are removed at A/P
<7 . and processed with a pre-flight sample of the same film type and sensito-
...~ metric control film. The resulting base plus fog density measurement of
&A . the dosimeter strips is used to ascertain the total radiation level. The
WHAXE " - table below presents the base plus fog readings for the dosimeter strips

73, - and the radiation level equivalents.
Mission 1029- 1 Mission 1026-3 "
B+F - ¢ B+F
Emulsion ‘ Density Radiation Density Radiation
it Type 3401 0.16 - 0.4R  0.20 0.6R
Royal X Pan ©0.23 0.4R 0.28 "~ 0.5R

_ The mean total radiation seen by the take-up cassettes during both
: {; yek missions was approximately 0.5 roentgens. This level is well below the
'.,‘ ﬂ‘r level that will degrade the panoramic photography :

-




!

P ~ No,

SECTION 17

> > '

¥.oo0

are i : : _ SYSTEM RELIABILITY

P S 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.,

;7. the stellar-index camera and the horizon cameras, the sample size is

. . changed to recognize incorporation of modified equipment or new designs

' where reliability was one of the principal reasons for the modification.

'However, for primary mission function, the sample size is consistent with
reliability reporting for the vehicle.

é;-g “.. » 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 been completed are
7 considered as full missions providing that early termination was caused by
-~ i reasons not connected with payload operation. Film quality is not considered
" ' in the reliability estimate calculation. Hence, only electrical and mechanical
functioning are considered. o :

The reliability estimate is also divided into primary and secondary ‘
functions. The primadary functions are operation of the panoramic cameras, o et
main camera door operation, operation of the payload clock, and recovery -
operations. The secondary mission functions are horizon camera operation .
excluding catastrophic open shutter failure mode, auxiliary data recording, o i
and stellar-index camera operation. A summary of estimated reliability is '
shown in Table 17-1, ' ‘ L

W

Panoramic Camera Reliability

Sample Size - 136 opportunities to operate.

One failure - S/I Programmer on system J-19.

- Assume - 3000 cycles per camera per miasion,
Estimated Reliability - 98 8% at 50% confidence level.

Main Camera Door Reliabmty

Sample Size - 47 vehicles x 2 doors = 94 opportunities to q)erate | ..,'
Eaumatcd Relhhﬂ:lty 8. 3% at 50% cmﬁdence level - P
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1. : -

" Payload Command & Control Reliability

L -

i’? - Sample size: 7200 hours operation

5 Two Failures ‘

& oy Estimated Reliabflity = 96.5% at 50% confidence level
“s . Payload Clock Reliability

3‘& o _' Sample size: 72 hours operation

L No failures

Estimated Reliability = 99. 1% at 50% conﬁdence level.

Estimated Reliability of Payload Functioning on orbit: 96.8% at

b‘,{g:g . 50% conﬁdence level. .
Recovery System Reliability
,; 4:.% -+ . - 59 opportunities to recover
2x-%° 7 .. . 1 faflure - improper separation due to water seal - cutter failure,
f ' Estimated Reliability = 97.1 % at 50% Confidence level.
: Stellar-Index Camera Reliability .
o :.k.;' -?3. § . T B ht
e Sample begins with J-5.
Sample size = 16, 580
Number of failures - 4 - : :
s Estimated Reliability = 88. 7% at 50% confidence level.
; R Horizon Camera Reliabihty
Sample includes J5 and up
Sample size: 70,500
Estimated Reliability of Single Camera = 98.5% at 50% confidence level.
Estimated Reliability of Four Horizon Cameras at a Parallel
: Redundant System’ = 99. 8% at 50% confidence level.
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T ) SECTION 18
T + * . . SUMMARY DATA
"' The comparison of the operating paramefer's ind the perfo'rmanée ‘
’ achieved by previous missions has been difficult due to the large volume

of data that results from each mission. Some of the pertinent character-
* istics from prior missions have been summarized in Tables 18-1 through
. " 18-3.
The summary data was started with Mission 1004 as the J-05 camera
. system was the first to incorporate the major modifications to the titanium
oo .drum and scan arm, four roller scan head and Corona J capabilities. ,
# 5= Only those missions that culminated in the recovery of some photography ~ 3 :.

bave been listed, therefore Missions 1003 and 1005 are deleted.
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Correction: Table A-3 and Figures A-19 to A-27 is Mission
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