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This report details the perfo ce of the payload system during
the operational phase of the m&nmt Test Vehicle 161k. -

Lockheed Migsiles and Space Company has the responsidility for
evaluating payload performance under the Level-of-Effort and "J"

System Contracts. o ‘ : ; I
This document 1s the final paylead test and performance evaluation
report for Missions 1019~1 and 1019-2 vhich wvas launched on 23 April :

1965.
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This report presents the fihal performance evaluation of Missions
1019-1 end 1019-2 or the Corona Prosran The purpeae of this report :la
to define the performance characteristics of the J-04 payload system - .-
and identify the source of in-flight anomalies.
The performance evaluation was Jointly conducted by representatives .
of Lockheed Missiles and Space Company (IMSC) and ITEX at the facilitles -
of NPIC a.nd AFSPFF. Thas off-line evaluation using Corona engineering o
photography acquired over the United States was performed at the Mvidml
contractors plants, ' B
The quantitative data used for this reporb is obta.inad from gavern-
ment organizations. The diffuse density data and H}.‘F/AIM resolution are
produced by AFSPPF. The vehicle attitude error values, freme correlafion
times are made at NPIC who also supply the Proceseing Summary and MTF/AIM
resolution reports published by
Camputer programs developed by A/P are utilized to calcula.to and_plot P
the frequency distribution of the various contri‘butorn to hu_c: monr .
permit analysip and correlation of. the contl:l.t:lons of phatomphr;o X
information content and quality of the acquired pictures. Computer m; '
s of the exposure, processing and illumination date provides the neceuary R
data to analyze the exposure criteria selected for the mission. C
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A. MISSION OBJECTIVES

The payload section of Mission 1019, placed into orbit by Flight Test;
Vehicle #1614 and SLV-2A booster #437, consisted of two panoramic cameras,. - :---
two Stellar-Index cameras, two Mark 5A recovery ‘_capsules and a space stmctu:_'o'
to enclose the cameras and provide mounting surfaces for all eguipments. -
Figure 1-1 presents an inboard profile on the J-bk payloed system. This
Corona "J" eystem is designed to acquire search and reconnaisgance photo-
graphy of selected areas of the earth from orbital altitudes. The mission
consisted of a 5 day apd a 4 day photographic operation with no deactivate/
reactivate. ' '

X4

B. MI'SSION DESCRIPTION

.. The payload was launched from Vandenberg Air Foree Bage (W'B) ;
2104:57 2 (LiAb:5T FDE) on 29 ApeLl 1965.  Apéeny wd m Nﬂ“ﬁﬁ vars:
and the achieved orbit ‘within naniml tolamoes. :

.under central control of the Sa
-Test Center at Sunnyvale, California. Mission 1019-1 consisted of five days

operation and.was completed by ait recovery on 4 May 1965, Misgsion 1019-2 . U
followed immediately, with no deactivate, and consisted of four days Opera.tion ,
terminating with an unsuccessful recovery attempt on 8 May 1965, - e e e

The comparison of thae pla.nnod and actusl orbit parameters is tabulated
as follows: _ , R

ORBITAL PARAMETERS - o orbit 1
Parameter , Predicted Actuals
Period (Min.) b 91.06 91.12
Perigee (N.M.) 99.98 99,08
Apogee (N.M.) 255.05 259.73
Inclination (Deg.) 85.00 85.03
Perigee Latitude (mg N.) 21.72 27.1%

Eccentricity 0.02145 0.02219 A,
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C. PANORAMIC CAMERAS

The Master and Slave penoramic camerss operated throughout both missions’
with no significant problems and Miuion 1019-1 produced good photographic .
coverage. The cloud cover and utmospheria haze observed in the phctograpby\
wag nominal. - ¢

D,. GTELIAR-INDEX CAMERAS

The M:lsaion 1019 Stellar-Index cameras operated properly th:rwgm:t both
misaions.

. E. OTHER SUB-SYSTEMS

The telemetry and command ‘system performance was satisfactory thrmghaut
. the £light with the following exceptions: ‘
1. The film footage pot on the slave 1nstnmnt take-up ca.ssette e
' became erratic on orbit 110 during -2 mission: '
. 2. Three programmed stereo oyeration; eonq'sﬁn?ﬂ 131“:_ ; '5_ 57 .
o misaed on orbit 53 descending. - - -iip Vo P e e AT TR
Syyr ‘. 3. The instr\ments operated for 1l cycles when inadvertently tumed
‘on during orbit 76, .acquisition.
The clock performance was aatisfactory throughout the flight. 'I'he
presgure makeup system fugctionad properly during both missions, Gu cone\mp-
tion was normal.

The thermal enviromment for both instrmuments waas within toleranco for
the emtire flight.

.The -1 SRV unit was air recovered successfully. The impact point was
within tolerance, . .

The -2 SRV unit was not recovered. Restarting of the recovery timar
caused the retro events to occur with the capsule in the wrong sattitude. The
retro rocket imposed a velocity component on the capsule in the direction of
flight causing it to continue in a changed orbit.
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F. CONCLUSIONS

Mission 1019-1 achieved the objactive of acquiring high quality soa.rch
and reconnaissance photog-aphy rran orbim altit\xlea.
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A.

ENVIRONMENTAL TESTING

n

2.

' Both indtruments ran to2.5% fast. in the “A“ usucn'dn .

‘exception of tape recorder channel #l. This channel read out-of= - é

"SECTION 2 A SR

Test Objective - . _ e e 'fn
As a standard procedure, the J payload systems are subject to
thermal/altitude envirommental testing which simulates orbital
environment. One of the purposes of this test is to demonstrate
the system susceptability to Corona discharge. 'Such.d.iacha_rgq
fogs the film thus degrading the operatiomal photography.
Test Summary . ' .
The envirommental test for the J-Oh payload system was conducted 1n
the TASC chamber at Sunnyvale fram 15 December to 20 December 1961&
The test consisted of three days of operation in the "A" mod.e, one
day soak period and two days of cperation in the "B" mode, .

The panoramic camera operation was satisfactory thrwghout tha tei

~ A

s.i . ¥

-

slow in the "B" mission. -Tha "A" stellar 1nda: opera.fa& _ :
throughout the "A" mission. The "B" stellar index failed to metér from .
orbit 8 to the end of the test. -
Both the "A" and "B" recovery sequences operated properly with the |

band high during the cut end wrap sequence. Both instruments stowed. . iy
properly and transfer to the "B" mode was normal. _ ‘
This payload system does not have the provisions foxr dmtiva:tion.- Qv%}
The instruments were operated for 30 seconds at the bottcom of Ramp 8 Lk
Amplitude 2 and the stow position was attained., R

LT

The clock performance was satisfactory. R Y
: 1‘!—7_
Panoramic Cgmera Performance : o
e
The panorsmic instrment S/K ]_1.8 (Master) performance was satise~ wor

factory throughout the enviromental test. The cycle rate predict-’
ability errors varied from 2.5% fast to 1.5% slow. The instrument , ~*
cycle rates were an aversge of 1.5% fast throughout the "A" mission
vhere the similated 73" angle wvas 53°. 1In the "B" missfon'the * -}
instrument cycle rates were an aversge of 1$ alow where the aimla.ted L
"s" angle vas 0°. '_ . : L



5.

6.

‘Just prior to the end of a stéereo ingtrument operation. Inapection

- the’ env:l.romntal test. . ,,;.1-. " i

The panoramic mtment 8/!! 119 (Slan) perfomnce vas utis- o “
factory through orbdit 15 of the "B" mission. Fail-gafe occurred . 5_,',

revealed that the instrument had depleted the psyloed supply.
Cycle rates for the slave panoramic instrument varied from 1% fast

to 0.7% slow for the "A" mission and 0.5% fast to 2.0% slov in the

"B" mission. The aversge, ﬂeviation was o.'ri fast in the "A" mission
and 1.4% slov in the ""5" mission. : . SR
Tables 2-1, 2-2, 2-3, and 2-h are a tabulstion of cycle rate com- . '
parison made during the entire environmental test. -
Evaluation of the test film showed that both cameras produced |
minor start-up Corona marking which was well within the acceptance
criteria. The J-O4 system was recommended for flight. "
Stellar-Inderx Camera Performance

The "A" gtellar index §/K D/39 orpera.tion vas accepta‘ble thrmm &f

The "B" stellar index s/r b/19 ra.ilqd to mw; mfin“'%%u ok~ N
failed ocmpletely in orbit 8. The failure vas caused by a faulty tlke- '
up clutch. This take-up unit was replaced with a flight certified - .
unit and faulty unit was returned to ITEX for repair. L
Instrument Perroma.nce. » . - SIS ;ni
The instrumentation system performed satisfactory thn'mghout the teltgf ;,,
Temperature Enviromment R
Two temperature sensor self heating calibrations were eonducted Ch- zwﬁv,{*
in the "A" mode and one in the "B" mode. Results of the "A" mode . ] t
calibration is included as Teble 2-5. The "B" mode test was m&ted
because the start of the test was improperly recordad. ) i )_..ff.
The simulated temperature conditions were for a 8" angle of 53° dunng '
the "A" mission and a "/3" angle of 0° for the "B" mission.

The following is a tabulation of the average instrument tunperatures‘
recorded at various times during the test.

' AVERAGE INSTRUMENT.TEMPERATURES == T
A Mode - Obit Orbit A3- - .o

,,_, x'

Master Instrument 65 _ T

Slave Instrument - ) B e
PoP-SRIRTE - _ B o ’ ;:;‘:

g
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D.

R & S S . I
- ,“ "-

B Mode S bt S . Orbit 15 ‘
‘Master Instrument 67 - 58 S
Slave Instrument 70 61 et

SEENPTLI N ) . 5
7. Pressure Make-up System Performance . B
The pressure make-up system produced an internal pressure that -
varied from 15 microns to 45 microns. The internal pressure vas
stable once a pressure level was reached, The alphatron pressure
gauge viring in the TASC chasber vas found to be defective, = ° e
The pressure make-up system supply pressure depletion rate vas 9.8 - '

PSIA per minute of instrument operation, This rate is slightly
higher than normal. The pressure regulator was found to have a
high flow rate and was changed. The pressure depletion 1s gra.phically
illustrated in Figure 2-1,
The dynamic resolution test of the J‘-Olt m].ond syatel m_ per e
the A/P facility on 8 Jamuary 1965. Each pano:ml:[c caue_;a. zhotop 2 wy
high and lov contrast resolution targets, The resulting th::ough rocus"' I
resolution data 1s ghown in Figure 2-2 for the Master camera and in Figure
2-3 for the Slave camera. * A
LIGHT LEAX TEST : ‘ T e
The examination of the film threaded in the J-oh system du.rlng the o {
light leak test determined only m:lno? fogging was present. The nght 1eak s
integrity of the system was considered acceptah_la_ for flight, . - . - e
FLIGHT LOADING CERTIFICATION ' i
The J-O4 flight readiness test was completed on 23 April 1965.
Processed film exhibits from instrument 118 contained no anomolies. All
date recording was present and acceptable. No density banding was evidenced.
Processed film exhibits from instrument 119 contained multiple scratches
and in some areas the emulsion coating was torn avay from the Estar support
The multiple scratches on the emulsion lide of the film proved to be from
the take-up cassette retrieval operation. The torm amlsioz} coating defect
vas attributed to VAFB processing. The emulsion scratches and the torn
emulsion effect present in the film exhibit from instrument 119 are attributed

»
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- ' J=04 gystem perfomancé. All {nsEriment 19 data ‘r?c.d:ding vas L
‘accepteble With no density banding evidenced in the test film .~ ©
exhibit. Processed readiness test £ilm exhibits indicate that
J-0h gystem is acceptable for flight. '
The J-Oli supply cassette was loaded with flight film on 23 . April «.
1965. Supply cassette loading was completed without imcident im - .
k2 minutes. Cassette mate and final aystem cperations were com=  , =
pleted in 8 hours on 24 April 1965. J-Oh systea was certified for -
£1ight. : : .

to improper £ilm handling and are corsidered not to represent .
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4204 1187119 ENVIRONHENTAL TCST CYCLE RATES d2-15-68 ' i .
C O INST 118 . ¢ INST 119 118/119
REV/MODE RAMP ToU.Re . ACT. NOM.. DEVe - ACT. NUK. ' DEV.: OIFF, .
T A T 1T 35 3.510'3.§04;go.17,:3.539'3.505 ~0.71  0.57
r S _.fo T 1423‘“‘2“‘7‘3‘271‘3‘# U5 — -
2 A 4 1 1593 L 2.173-2.186 -0.33 ¢ .
2 A 4 1 +2128 - 2.140 2.158 o. 85 2.160}2.169 "0.02 6,93?,"i
B R B 7 B LR AL L1 B 1) ¢.avs-ﬁ:ﬁ34;4b§t§§j%f‘
3 A 5 8 1548  2.430 2 .442 0451 2,440 2,437 -0.14 0.41
& A T 1 2275 2.546 2.570 0.92 2,550 2.565 0,57 0.16'.
K — 375 5‘:‘6@‘5.rz3 TR E B TS I BCTR £ W L '.vi.éa_'.k
5 A 8 2 0 5.410 5. 523 2.04. - 5,470 5.533 1.13. oll.1ia3d .,
6 A 11 -1 1450 _;l2:§quzqoas 22502, ‘t T e
— =TT wuocouu 4-;00_5.?1-31 i-izi-{ 2 S LY Degs -
T A5 8 1075 2,660 2.702 1.54 2,683 2.698 0.)4 ?-o.baﬁ; 7
T A 5 8 1625 . 2.465 2.496 1.23 2.480 2.490 0.40 0.61.
8 A LA § ‘1175 : . Lrma ‘. N
8° A 7 T 1600  2.533 2.563 1.16  2.550 2.588 - 0.3b% 70,67 VN
8 A 7 7 2525  2.703 2.731 1,03 2;gzo;z;zzy'o;zf Q.an;gﬁé
¥ A 4 1 1000 Z.TI3 Z. 758 Y37 4.!45.[. %7 U- ur —0.31 :
9 A 4 1. ‘1745  2.138 2.158 ° 0,92 . S e ée;igk
9 A 4 1 2600 2.320 2.295 -1.10 '-:“'f{flé
vy A & [ 3205 33TV 37932 1.80 :.m 1.19 &Eﬁ{
10 A 11 1 875  4.420 4.483 1.40  4.475 4.489  0.31 1426 <
10 A 11 1 1885  2.265 2,299 1.49  2.275 2.292 - 0.T6 - 0s44 . F
3 Table 2-1 ,
' . ‘.‘:;.;‘,f
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. TNot 113
ACT. NUHQ

DEV.

ACT. NiM.

DEV. « DIFF., -

+
=ooloe

5.«6 _L.ri_i.i:
0.40 Q.71 ¢ %

11 _A T T 215 - 3.515 3.553 1.66 ' 3.540 3.554
1L A T T 2055 24655 2,497 1,70 ' 2.475 2.492 0.67 0.8L_ 0.
17 7370 Z 566 27622 ‘L--;;.- Z-50T ".‘ — Y s "
12 <A -8 2 1150  2.940 2.985 1.51 2,970 2.983 0.43 1,02 .
12 A 8 2 1751 o 2.180 2.192 0.56 .
i3 . . 4 o4l 5-50').).-(&]1 FAYE] 3+0%U 3.7UD | PN UeP i
13 A 4 1 2625  2.345 2.342 -0.13 . 2.330 2.335 0.22  =0.84 .
14 A 11 1 1975 2.270 2.299 1.28 2,280 2.292 0.54 O.44
TG X 11T 1 3075 L BHU & TR TR % 028 T -
15 A 5 8 1931‘-112.350'2,369gwo.31'~~z 355.2.363. o.zggf Sl
1S A 5 B 3095  2.840 2.867° 0.93 2,883 2% R4 "0, 37r ¥E Lo i
CH—A———F— 20— %7650 5T 5232 30— ST TI0STI3I =3 201505
1 B 7 7. 385  3.465 3.498 0.96 3.480 3.499 0.56 0.43
2 8 4 1 1430 2.150 2.184 1.55 T
— 2B "% 1 1810 - - 2 IO Z 6 T I 7 “4
2 B 4 1 2130 2.125.2.158 1.56  2.135 2.160  1.18. 0,47 ik
3 B 5 8 730  2.860 2.885 0.85 2.870 2.882 0.41 0.35
3BT ST B ISES e %0 ZvAS UsIS  Zs%30 25438 OTIT=UET o
6 B T 7 .2580  2.770 2.777 0426 2.780 2.7T4 =0.23 G.36 °
5 8 8 2 336  5.080 5.097 0.33 5,100 5,105 0.10 0,39 -, .:
I ZE - SRS : S 4 1730 2+ 18822006 - , -
£ v "
‘ Table 2-2 .
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_ " _ - I‘Nbf ¥ ¥ B —INST 119.‘ L}HILI; ‘
. REV/MODE RAMP .T.U.Re ~  ACT. NuUM. DE¥. - ACT. HUM. DEVe . DIFF.
—"‘5‘—3""'3 ~Z 2450 T.?as 2.261 o.zij_= . i
6 8 11 1 1450 2.680 2,685 0.20 - 24673 2.681 0.30 l0.26
6 8 11 1° 2035 2.310“2.5;3 0.15 2.310 2.306 ~C.15 =0e __
8 5 8 —I0S0 Z-TIG é. = . s . T35 ;J.lt
1 8 B 1450  2.512 2,484 =1.14  2.512 2.478 =1.37 =0..
8 8 T T 1180  2.887 2.069 =C.63  2.893 2.866 -0.95 0.21
T T IS5 ZTSET2T5ES TR 2.593"2'.'5'6'0“-'—1729"_"673'9'_
8 B 7 T 2530  2.763 2.735 -1.02 - 2.766 2.731 =1.27 0.11.'
9 B 4 1 1015  2.733 2.725 =0.30  2.733 2.721 =0.44 =0.
¥ B & 1 T7%5 2138 2,158 Ueadd
R I . 1. 2608 BT
a9 B 41 3200 3.4653.421 =070 3
~—0—B—TIT—T CB8U T %.480 G.%61 -U.52 » ‘t.m.‘ibf -U;bc ._ Je33
10 B 11 1 1865  2.295 2.303 0.3%  2.300 2.296 ~0.18" 0.22-
10 8 11 1 2960  4.420 4,377 =0.99 .4.440'§;332“—1.§2’*fﬁziii“wﬁf
¥ S ) [ [ 4 [¢) Ja - Y- - ) - o- - - ) - o“ — \;o“‘l )#jml _‘,
1n_s =;rkf 140 3.615 3.596 =0.53 ;?3.645 3.§gg=;1 3z«r»o.a$sﬂ;&£
11 B 7 7 1910  2.500 2.487 —0.54 - 2.505 2.481 =0.97  0.20
IT—8——T—T—22B0 Zs596 2512 =0°93 Z:393 4.$ST‘FF:UI_SDTI‘Z_'T'
12 8 8 1850 2.183 2.189 0.25 -
13 8 8 2 845 3.7453.689 -1.51 . 3.755 3.692 ~1.72 0.27 3
AN ¥ JEMNE - BN - S SR 4 £ 14 2+ 350 :.WQ 23320 e.:TS"‘I.‘USB' IZ33 - 1..65 ‘x_,
Table 2-3 .



REV/MODE RANP

TeUcRe

915

[ .

———i 11

14

11

3
Y

1

3065

4.920 4.848-

1N‘$1_m—
ACT. NOM.

1935

2.400 2;3§9

[

2

IS

1735

2132877

2.213 2.201

. i. i :;. ':
.
) A
T INST L1 TI6711Y A
) ) - . Uté [ § .
=1.49 - 4,930 4.855 =1.54 ' 0.20
=1.30  2.413 2.363 -2.13 0.54
=125 93UZ BTG =195 0TSE" "

=-0.55 .

2.188 2.193 0.24

DEV.

AND

DIFF.

ARE IN PERCENT :
THE (—) SIGN INDICATES THAT THE 'INST IS SLOHER THAN .
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VERICLE

161 PAYLOAD

.d=04 < SELF HEATING TEST .

SUMNARY OF SELF HEATING CORRECTION CURVES

39 TC2 37 TC1 31
53 BAT 21 S$S$1 2

10 146

R0 85Z aAL°

L&
03

';63"§3'204'35 205 28 113 S0 211-

110 41 207 44 CAI 55 213 23 111

103

15
109

4
!

L3

3¢

43

107
206

210

15
25

T 43

109

112 .

208

74
05
46

rve

104
209

TIME NO. T NUO. 2

NG 3 RU. & NOUTT5 NU.

0.10 -0.1 C.8 l.0 . 204 203_ 7__2." L
K w13 0.0 1.0 2«5 = 27 2eb
hrre B PY § R ¢ P bek
S 0.2 0.2 T1.3°
} . _" . 0025 . 0.3 =~ los . ey &7
032 U3 1.9 22 3.5 E X hed 0.5
0-40 006 2-2 207 ‘9-0 4.2 4-8 12.8 b Ag
0.50 0.9 2.7 ‘3.3 4.5 4.8 | 5.7 15.7
.63 T.0 ry:3 3.5 4.8 5.1 5.1 1b.5 -
0.79 1.1 3.0 3.8 5.1 5.5 6.7 17.8 . " _-"' ,.2
1.00 1.2 3.2 4.2 5.5 5.9 T4 "19.3 < T
2% T3 Tk Teh ST 6.2 T8 20T . 4253
1.58 l.4 3.5 4.7 6.1 6.5 8.4 21.1° i
2.00 1.6 - 3.7 5e1 6.5 T.2 9.1 22.3.- . o
Ze 31 T8 - Fe8 5.3 Oaf Ta? Yebir R P M T P ]
3. lﬁ lc? 3 3.9 5.5 6.9 ?.9 9-3 2305 ’ . o T
3.98 1.8 451 5.8 7.3 8.3 10.4 Z24.3 -
.Ul csU fold Gal el Y.0 LlsV €23 ]
6,31 2.0 4.4 6.3 7.9 9.3 113 25.7 . S
T+9% 201 4.5 8.5 8.1 908 11.7 26.1 e
O RY r {4 &7 6.8 8% 10§ 2.1 26.7 )
12.59 2.3 4.8 7.0 ‘Bebd 10.9 12.4% 27.0 .- x
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1795 L% Ded Te o 9T P § 1Z+0 Y
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3981 20 Bl 7.9 g5 137 12.8 278 : ot
50.12 2.6 éel 8.1 . 9.7 l4.9% 12.8 27.8 - LT
63.10 2.7 64 8,2 9.8 15.1 12.86 27.7 U oo
A L MEE Y SR T | 33 T 158 LT 2l
"' .160.00°" L '2.8 7.1 Be5 ¢ 9.9 16,7  11.9 2753 ‘.'.:.'f K2
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A, INSTRUMENTATION AND COMMAND PERFORMANCE .- | |
The telemetry instrumentation was satisfactory throughout the flight. -
The cnly exception was the film footage pot for the slave instrument payload 2
on the -2 SRV take-up cassette unit. Erratic TIM voltage levels vere o‘tiscmd
on both Auggle and-nicrowave 'aata from orbit 110 throughout the remainder
of the flight, or to orbit 142. The pot voltage menitor (13-1-31) read 2.7
volts which was the proper level corresponding to the eycle counter data.
At instrument "on" command for the orbit 1.10,- Engineering Operation, the
pot voltage level stepped down to 1.5-volts. After 45 seconds the level
changed to 2.1v and remainded at this level for § seconds. The level changed to
1.5v for another 28 seconds and then back to 2,1v until fade. During subsequent
acquisitions stable voltage levels from 2.0 to 3. ks volta vere :l.ndiel.tgg.. '
orbit 133 the level remained at approximtehr 3.0 volts. :

2ig ,.r_v"" ER Lﬁ

-
v

except for the loss of three stereo opera.tions (1 cyaclea} progrumdl on
orbit 53 and an inadvertent instrument turn-on during arbit T6 over 4
The three programmed stereo operstions comsisting of 23, 76, and 32 cycles were

missed on orbit 53 descending. The RTC settings were: -

RRC 6 8 9 10 1 12 15
"POs. 8 3 6 & T 8 1

With the real time command switches in the above position, thtinstmnt "
should have turned on with a brush 40 comand. Analysis disclosal the folloﬂn::
1. The,RTC command settings were verified by Auggie data on orbits
53 and Sk and the tracking data fram orbit 53-acqu.ts1t'1m... AL
RTC settings were in the_proper position. ‘ o

2. The E-timer brush 40 which turns the instruments "on" when RIC-9
is in program 6 functioned properly for operations during orbits .
3, &, 56, T1, 80 through 85, 103, 128 and 132.

"‘m‘“_ ]



3. The’ H-timer tape verification list verified that the brush = - o
40 punches were on the tape. , '
b, ‘A LOO cycle power failure would have caused a 1 cycle instrument
operation when power resumed. This did not occur. 7
5. A + 28v regulated power failure would have caused a clock time
" aiscontinuity. The clock time was contimuous throughout the entire” ™
flight. | |
6. A 2hv unregulated power failure cannot be determined. _
T. The possibility of a stepper switch failure for either RIC 9, 11, 12
or 15 is discounted because identical settings were used on orbit
Tl Engineering Operation and the instruments responded properly.
8. This malfunction was not repeated for any other programmed opera.tionw
during the remainder of the flight. '
During orbit TG.acquisition, the instruments were inadvertently 1
camanded "on". An error made in converting htitude to eystem time rea‘u.'l.}'-od.

which vas the stored command to turn the instrument orf. 'rhe" "pedundant ori" ' " y
. brush 28 command wvas then required for instrument off. The instruments opern.tad

“for 11 cycles before shut-down. |
. o - : . —— = r#”"fe@
B. PANORAMIC CAMERA FERFORMANCE o
- Engineering operations were observed on TIM for several orbits acquired B
Tracking Station. Table 3-1 presents the cycle rate asts " R

*e

by th
for these trument operations. ) 4
Instrument dynamics were good for each of the operations observeé. a.s - *ff',_ ﬁ,
-indicated by the center-of-format, lens rotation, film supply, and film take-up 'é
monitors. Payload transport was emooth. Instrument start-up and ahut-dm g
vas normal for each operation obgerved. s P
The master instrument operatbd approximately 1.54 faster then the slavo o7
throughout both missions., Cycle rates obtained for the Engineering Operations
indicated that the instruments were operating within + 3% of the nominal cycls -
rate data. Average 99/101 clutch ratios were 7/6 and 6/6 for master and g By
slave, respectively. ) : G

= . N o » . B
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Film consumption for the rlight vas as rollo;ws:

Migsion 1019-1 .,
‘ Master ~ _Slave *
Cycles A . 2955 2953
Feet 7816 7811 e -
Mission 1019-2%
. >
Cycles ' 3085 3094
Feet 8160 8184 )
*The values given for the 1019-2 mission represent the amount
of payload in the capsule at the time that recovery was attempted.
All of the payload was used up during the flight. Payload depletion
for the slave instrument was observed by TIM during the lhgineering Op ;

on orbit 142. The master instrument ran orut o:I.‘ puloud during ﬁgb_j} Phs s
The above consumptim value for the master Instrusent. durihg 2 u '. LEY £
estimated since the payload was already depleted when the instrument opera.tion
was observed on TIM during orbit 1h2.
The V/H remp setting of Ramp 8, Amplitude 3 provided a satisfactory FMC
match for the entire flight. The V/H ramp start delay selector, RTC-10 vas -
changed from position 6 to position 4 at orbit 5 to adjust the V/H ramp nta.rt g
time to compensate for the difference in predicted and actual perigee latitude _
(See Orbital Parameters, Section 1). y o SRR
Payload consumptlion was up to 3. 75$ slower than nominal for the ma.star '
instrument during the -1 mission and .2% slower during the -2 mission. The
slave instrument consumption was 5. 5% and 1.5$ slover for the -1 and -2 m:lsaiona P v
respectively.
C. STELLAR-INDEX PERFORMANCE -
Both -1 and -2 stellar-index units operated normally during the tligh‘b.
All of the S/I programmer commands occurred in their proper sequence, S/I -
metering was obsei'ved on TIM for all of the Engineering Operations acquired at
Shutter pulses were observed during orbits 16, 31, k7, 63, 79, 9%, 110, _
, and 142 vhich were daytime passes av Metering ratios were T/3 and B
8/3 for both units. The index payload was out prior to Rev 142 which vas the |
. last time the 5/I was observed on TIM prior to -2 recovery attempt. '

r

2




D. CLOCK PERFORMANCE

Satisfactory clock correlation was obtained for both missions. Glock/ _
System time correlation dats is contained in Table 3-2. The eystem-time is , - ’
fitted to a bt f£it curve of clock versus system times which is represented -
by a second order equation in this case. The table includes the amounts, Lok
that the recorded values of eystem time deviste from the corrected values. . - -

The corrected aystem time va.lues are computed from the equation - ’ ’
azx alx + 8y, where y = corrected system time and x = clock time. _
E. PRESSURE MAKE-UP SYSTEM PERFORMANCE B '
The PMU system operated satisfactorily throughout both missions of the 7
flight. .

The supply pressure decay history is shown on Figure 3-1 where tha auprp];
bottle pressure is plotted es a function of total instrument operate time Thc

pressure values plotted were obtained tnn-TIM acquisitions.
gas consumption rate far the fligh:b s 6.9 psi/min ;
F. TEMPERATURE mvmnnm N :_-~'f'f.:; o

The temperature data obtalned on -TIH e.cquisitions are auumrized on
Table 3-3. Predicted and actual flight temperu.tures are c¢ompared in Figures
3-2 to 3-h. -

The average instrument tempanturas wers trithin tolernn.ce, TO -F 10°1" O
for the entire flight. : o S wT Tiigh

T n,;.;:':v



Table 3-

e

) 90671614 HISSION 1oto-cvcte IAlE sunnnnv-eusn. OPERAthNS '

: \".'-

LR A i
L3 b '..-“
-1.60 lcﬁsigéﬁ@
--_‘. Tt

1003 oo
lo?‘ ‘
lo!’

g

1030_‘
0-3"-

L T CINST M8 INST 119
1 REV/NODE RANP T.U.Re  ACT.. NON... ,pgv. - ACTs NOM. DEV, -
L. 8 A B 3 259 . A.750 4,866 2.38 - 4.030 4,874 0.89
} 16 A 8 3 1le2l 2,226 2,236 0.52 2,272 2.228 “l.97
% . ZQ‘ A ‘. 3 316 4,710 ‘70117‘ .l 1.34 _ . ‘o?bo ‘o?'l O.QS e
£ 30 A 8 3 - 1963 2,215 2.223 . 0.37 - 2,251 2.216
I AT A 8 3 1936 2.237 2.222 -0.67  2.278 2.214 -z.or
P56 A 8 3 432 4,495 4,549 1.19 4,573 4.556 -0.30,_
; 63) A 8 3 2012  2.230 2,230 <0.01 2,260 2.222 1,70
@ . < o o
' “TL, A s 3 485 4,397 4,434 .0.08¢ - '

:~l;ﬂ SUNSEERE zoasgg{mz.zsq‘g.zso.ep.lq_b,
) ..: S . ' .-_- -‘;‘:‘,“T - - + .a- -‘." _,1 £ _: )

FUar 8 8 3 sA1T a.24q 4,308 1436
| (:)94 8 8 3 2162  2.215 2.274 ~0.05 2,267 .-1.73
S THeT B 83 2126 2,289 2.265 ~1.04 2,298 2.258 -1.76 -
] : ' . .
. 126 8 8 3 2159 2,317 2.283 ~1.50 2,330 2.276 -2.31 T
b .142 8 & 3 2223 - 2.321.2.322 -0.21 z.saofz.sls -1.9&
i " 'OEVe AND DIFF, ARE [N PERCEMT T SRy i7€%;

~ 'THE (=) SIGN INDICATES THAT THE INST IS SLONER THANM - .

"PREDICTED OR THAT INST t IS SLOVWER THAN INST 2
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SYS TiIME (/P
78731.5%859

34318.2709
79578.5859
35372.6629
152641.9979

36408.9899 -

76179.4699
37425.3289
77270.8509
3129549.9229
78225.5179
33944.10%9
73771.6809
34907.0829
14720.48%9

30386.8779 .
75558.8179 ,

36762.0259
76491.2229

CLOCK CORRELATION =

R N
.

SIGMA=0,00584 NU. POINTS=

.23

ORVER FIT 1 e
CL TIPE /7P COMP SYS TM ' DELTA ST ,aev*~StAv
21453.4939 78731.5973 =0.011373 | I
69440.1899  34318.2000 =0,0U09026 - 8 i’
1167€0.5139 79578,5896 «0.003639 .. 101 3
156R94.5029 - 35372,6652 -0,002226 24 - {
1967¢3.9399 - 75241.989% 0.008448 "3} l'
2644330,9099 356400,7844 0.005%68 - -40 <1
2841C1,.4439 76179.,4657 0.0042i1 . a7 1 °
331747.3209 3742%.3276 0.,001356 56 -, 1
3T1592.8479 . 77270.8419 0.009022 63 ‘N1~
4136£1.9399 32957.9205 0.002402 T 1
458947,.5429 78225.5092 0.008791 . 719 "}
© 5010¢6,1519 33944,1048 0.001180 . ,aT 1
4022.8289 13771.6791 0.001840 - - 9% 1%,
51558.2429 34907.0800 - -
- 91371.8639 4
\?~13343a.0539:m_“30306. 1507:%: %
178610.0209 - 79536,.82%6 ;. _
226213.,2519 °  36762,033%
AO= 0,5127811210D 05 Alx 0.999999682118D 00 5
RATIO OF CLUCK TINE 70 SYS TEIME= 0.10000003076880 O). i ..} hlgs
¥ o
Table 3-2 SR
TS
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. SYS TIME /P
78731.58%9
34318.2709
T9578,5059
A5372.6629
75241.9979
36408.9899
T6179.4699
3742%.3289
77270.8509
'32959.9229
78225%.5179
33944,1059
T3771.6809
34907.0829
76720.4859
30386.8779
T5558.8179

A0= 0.51278100420 05 Ale 0.9999167652550'00

CLOCK CURRELATION
OROER FIT ‘2

36762.0259
76‘9?.3229_,

CL TIvE /P
27653.4939
. 69440.1899 -
1147€0.5139
156894, 6029
1967¢3,9399
244330.9499 -
2061C1.4439
331747,3209
371592.8479
413621.9399
458947,5429
5C1066.1519
4022.8269
51558, 2429
91371.6639
133438.0639
170610.0289
226213.2519

;<2¢594n.ssav}fj

A22-0.100]4459003910~-12

SIGMA=0.00325 WO, POINTS»
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" CONP SYS M

18731.5878

- 34310.27%6
2 79378.5961

383712,6061
75241.9903

. 36408.9870

76119.4596
37425.332%
17270.8473
32959,9261

78225.5145
33944.1096-

T3771.6831
34907.00826
T4720.4894

. 30386.8740 -
Vrssse.azzl“*‘

DELTA Sf
«0,00189¢6

-0.002633 -
-0.000174
- =QvAe1121

0.007650

0.002917 -

0.000358

U =0.003919
 0.0036817- &
~0.003169

0.00341%

=0.003651"

-0.002145
0.000389
~0.003414
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SENSCR

Master

»
n Eg agﬁﬁsomqo\\nnw
>4 ) :

8 bo 7 36 68 1L 19 & 9_.._3110113126_321_
72 63 69 63 65 63 67 63 68 6L 66 57 6L 56 59 57 60 55 ﬁ
75 67 73 6b 71 65 T2 66 7O & T0 60 66 59 63 60 63 58 ﬁ
8L 74 79 73 T4 TL 76 TL T6 70 75 66 70 64 67 63 686 63 ¥
8 T7 82 T7 B0 76 78 76 T8 75 76 70 70 68 71 65 70 66- ™
80 Th TT Th T3 T3 75 TH T3 TL 13 61 73 66 68 6T 67T &4,
83 75 80 75 79 ™4 79 TL T6 TL 76 €8 T3 67 70 68 TO 65

85 76 80 75 79 T+ 79 T3 T7 73 75 68 72 67 70 67 69 64~

8h 71 T2 T0 69 TO 69 TO TO 69 67 64 63 63 62 &4 61 62

79 68 T4 73 77 70 68 72 73 69 & 64 61 60 64 59 65 58

76 67 73 6T T2 671 T2 67 73 66 69 61 67 61 671 62 66 €0

82 12 78 73 77 72 73 72 76 71 T1 65 €5 23

o+
=
(=)
n
&=
e

HEERBERRSEB 10

hed

7

66 75 66

671 76 69

65_TT 69

66~ 78 T3

65 T3 65

65 71 65 70 65 69 65 69 65 TO 64 65 59 63 58 63
71 :
66
T2
T
69

L
L4

66 T3
971 69
72 T2
T T5

75

‘\ h
'

Iy

sasgaamgss
;.

ﬁ\?

BEOUOEEF PORG YL
RRRSYE VR L DRD Dk

Lot

k9 k9 4T A9
ko 50 47 51

&&
&&

58

63 55 5% 55 55 55 S5 ;g 55 55 5k
61 59 55 58 S5 S8 S5 58 54

L3

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

. 4B;%i.saaﬂll!!lllllllllli,. _



C Table 3-3
J-oh TEMPERATURE anmm

SENSOR ORBITS ACQUIRED

hi ("A“) ' ‘ . ) 7 . e .
Barrel #1 (") O 8 16 2 31 ko A7 56 63 TL 79 BT 9 103 110 118 126 135 ke
1 OBH 27 65 U5 T4 92 65 27 Th 30 TL 29 S5 23 52 23 49- 23 k5
2 OBH 3. 3 2 6 3* 3 -1 6 3 6 57T 64 51 70 S1 64 sk 67
-3 227 3 19 6 22 3 19 0 19 3 19 61 14T 55152 55136 55136
4 231 48 57 4B 61 45 ST b5 6L 48 57T 39 92 33 8 30 T7T 30 71
5 OBH 60 67 64 67 57 64 54 67 Sk ST 37 62 31 56 31 S0 31 47
6 OBE 48 93 48 99 48 83 k4 91 L8 82 -- - e wo am ao oo o
Berrel #2 | | ’
1 160 53 75 53 75 S50 75 S0 72 50 65 Lo 62 33 56
2 - 153 56 112: 56 115 46 106 43 109 k6101 4o 98 36 98
3 239 sk 137 61 148 61 139 61 150 61 1ks 61 148 5T 150 !
b 220 50 50 50 60 S0 56 50 60 53 63 S50 63 LT 66
5 195 50 €6 50 72 50 69 k6 69 50 66 Lo 62 36 59 36
. mc . LN ) ) a . L ”...
1 169 49 62 K6 62 45 59 h3 59 u6?"5é'39"3§ 30 36*—
Clock ' | _ . _
1 93 TL 64 T1L 66 69 66 66 66 69 66 58 56 56 Sk 56 Sk S2 Sk
2 9T TL 66 73 69 TL 68 69 69 TL.69 58 56 56 56 56 54 s5h sk
Thrust Cone "A" - | . T
to "B" SRV . Tt T RAREEE
1 110 b1 35 37 35 35 34-35 35 36 4o 59 57 57 56 58 59 56056
‘ 2 - B0 63 53 5T 53 Sk 51 53 S50 5350 68 66 66 65 & 61636!?
Stellar/Index o
ﬂaﬂ to an R i . |
1 87 65 59 59 59 59 59 56 59 59 59 67 6k 61 61 61 61 58 .58
2 B2 67 61 64 61 64 60 64 61 64 61 T2 65 68 65 68 65 65 6
Recovery ) -
Battery
"B" SRV ?
1 TL 66 67 66 671 66 66 66 67 65 671 T7T 8 719 78 80 79 84 83
Master
Cassette
2 995&50&5%#1&5&1&6&1&80---—ooOoj"g

m Only Thrust Cone Dsta corrected. for Self-leating
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MISSION 1019-1 RECOVERY SYSTEM | | o
: | S

SRV #626 vae received at A/P on 9 May 1963. The receiving veight wvas ..
152 pounds. After modifications and incorporstion of outstanding E.0.'s | .
the SRV was delivered to systems test for incorporation into the J-Ob system.

The capsule vas shipped to VAFB on 28 January 1965.

The -1 SRV system was successfully recovered on orbit 80, 5/4/65. The
re-entry sequence of events are listed -.-in Table -1, Only the retro events
are availa.ble. The impact point was within tolerance, Channel 9 of capsule

telemetry did pot change level to 2 volts at Thrust Cone geparation. Level

remained at O volte for rest of retro events. ‘Ihe-?mcking Sta.tion -
capsule telemetry a.cq,uisition mﬂicated the sm 0 volt_lo'vel ;‘(.'hu‘ha i
vere not seen on telemetry, e g .Zv-;-.'.:_I, LR

The condition of the recovered capsule was satisrf"aeto.ry with no damage -_'-t‘.__i_

other than normal paint blistering dde to the re-entry environment.
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MISSION 1019-1

ARM -
TRANSFER
ELECT. DISC.

#SEPARATION
**SPIN

RETRO

DESPIN

T/C SEPARATION
V/M CLOSE

#FROM' TRANSFER .
#%FROM ELECT. DISC.

BLOSSOM TELEMETRY SERIAL NO. 138 -

t
- TABLE 4-1

RECOVERY SEQUENCE OF EBVENTS

. P
DELTA TIME
ACTUAT, w0

76.95

1.01-

75.0 + 1.25

.900 + .43 [

- .40
2.0 + .25
3.4+ .30
7.55 + b5

10.75 #+ .5k

ST



V. T z;:,f::!l‘- { -
' SECTION 5 i | 3
MISSION 1019-2 RECOVERY SYSTEM B L

SI;W #6271 was received at A/P on 31 May 1963. The receiving weight
vas 152 pounds. After modifications and lacorporation of outntandiné E.O0.'s
the SRV was delivered to,systems test for incorporation into the J-O4 system.

The capsule was shipped to VAFB on 28 January 1965. B

The -2 SRV aystem was not recovered. Recovery wvas attempted
on orbit 143, 5/8/65. Retro events occurred in the proper sequénce but due
to a restart of the Dian Timer, the vehicle was in an improper attitude at
capsule separation. The re-entry events are listed in Table S-1. The
separation event occurred approximately 175 seconds later than nclninal

ey
. A

g

~L

" retro event oecurred. !I:rscking ot t.ho espaule on m‘baeq%entroﬁig“ owved >
-1t to be still in ordbit although the orbit was cha.nged. » The parsmeters for

the mew orbit are as follows: : . ST
Period, Min. . 96,48 ) i _,hﬁ,

Perigee Height, N.M. “ 8y -;'5

Apogee Height, N.M. 680 - S S
Eccentricity, N.M. ‘ 0.06Th o %é
Inclination, Deg. . 84.85 s

—em -.n ——e - : ‘

33



L . - "'.;f 3.‘-.#7:;"0 :.:-'
) MISSION 1015-2
oot RECOVERY SEQUENCE OF EVENTS
EVENT ¢ - DELTA TDE
ACTUAL, ROMINAL <
ARM ; -- ..
TRANSFER ' #H#155.5 75.041.25
ELECT. DISC., - : 0.97 ©0.90 + .43
- C - oho
*SEPARATION  ° 2.0 2.0 + .25
++SPIN N 3.43 3.4+ .30
RETRO 7.59 T.55 + .45
DESPIN . 10.69 10.75 + .54

T/C SEPARATION

-

*FROM TRANSFER : .
#*FROM ELECT. DISC.
##20UT OF TOLERANCE DUE TO RECOVERY TIMER RESTART.

BLOSSOM TELEMETRY SERTAL NO. 139

. TABLE 5-1
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 SECTTON 6 ,_
. | MASTER (WD) PANRAMIC CAMERA

*

A.  COMPONENT ASSIGNMENT . SN
Component Serial Number S
Main Camera : 118 e

LA e e Raam o

Main Camere Lens - ' | . 0602h35 , 4.
Supply Horizon Camers : ‘ 1B Pl .

Supply Horizon Camera Lens ' ' 812278
Take-up Horizon Canera

Take-up Horizon Camera Lens
Supply Cassette )

B. CAMERA DATA AND HAIGRI' SEI'I'MS

Main Camera: S ,‘J", ;'i‘.,- .
S1it Width
Filter Type
Film Type

Supply (Port) Horlzop Camera! Y
Lens _ e 7 . S55um £/6.8 i 7
Aperture Setting | £/6.8  © ""*f‘
Filter Type Wratten 25 T

Take-up (Starboard) Horizon Camera: | S
Lens . ' Soms £/6.8 . 2
Aperture Setting | /8.0, ok
Exposure Time . 1/100 second e
Filter Type - Wratten 25 . -




< of good quality. Both sets of horizon image fidw al nu'kl ;

C. POST FLIGHT PERFORMANCE EVALUATION . )
This camera produced 2029 frames (1254 teet, 1nc1ud.i.ng pm-ﬂ.ight test t o

footage) of photography during Mission 1019-1. A totel of 2519 fremes had ‘beon '

predicted from telemetry data. ~The overall photographic quality was Julgod tt;

be about equal to the best of the recent Corona missions or, in other vurﬁs, o

L
PR

equal to Mission 1015. Cloud coverage vas estimated to be ULS%.
Image contrast obtained from the master camesra was greater than that -
obtained fram the slave camera. In general, it also appeared that the inrom-
tion content gbtained from the master camera was greater. The MIP frame
for the mission was given a rating qf 85 and was produced by thle n!_a!tax__' egnan.
The master panoramic camera and ite auxiliary equipment operated im
generally satisfactory manner throughout the mission. Lights for tle time
word, serial number, and index marks functioned normally throughout. The end -
of pass mark showed excessive density and bloomed throughout the miasion. _
The 200 cps timing muarks were of acceptable density and location with ﬁéﬁct
to the format. The horizon cameras functioned nom:l.‘l.y and provis lod, inagery.

.

throughout but shoved scme blooming and sortm-ﬁ‘

Longitudinal emulsion scratches occurred near each ‘edge of the :romt" :
most frames. These scratches extend approximately rran the take-up and of the
format to the region under the serial number. Similar scratches have been )
ocbserved on past missions but generally they have not been as prcminentg " Thu: e
vere also two regions of many very small longitudinal scratches in 'u'anaverse ’ s
bands one or two inches wide across the format near the take-up end and untiei' t‘f
the serial mumber. These latter scratches cause relatively n:lnor dmge to the ‘4’#
imagery. Both types of scratches described here are 'believed to be cused duriu :
rilm transport by the scan head rollers as the scan arm is retwning to the start
of scan position. Thus the scratches are actually made just after the film .. '
at the point of the scratches, has entered the platen. The film mtering -
continues and the scratched areas stop near the take~up end of the format. The
scratches appear on most formats except the first of a pass. This is attributed - -
to the slow movement of the system at startup causing less pressure between

the f1lm and scan head rollers. , ' s

£

W

T la
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.
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.
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] A minus density streak occurs 1ntem1§_t_egtly during passes DO-J. a.nd DD-3.
The streaks are near the middle of the film and are appminately pen.uel

+10 the major axis. In some cases the path appears possidly related to the
movement of the field flattenor, but in other cases, it is clearly not so
related. The cause of these streaks is not known and is the subject of further
investigation. -

. It has been observed for some time that there is & highly repetitive pl.ttern
of light leak fogging in pan camera material that is assooiated with shut-down+
periods. An intensive examination was made of the light leaks in Mission
1018. Subsequently revised light leak tests and other studies were conducted . -
at A/P. As a result, the sources of regularly appearing light leaks have been
tdentified. | o

Light leaks appearing on the fifth frame before end of pass on the master,
and sixth frame on the slave, result from light passing through the ablative
plastic forebody on the first, or "A" mission. This fogging does not appear
on the second, or "B" mission bacause the fairing prov:ld:ea surr:lcient shielding:
toreducethe}ightlukbﬁmadetmm#h
remedy this problem for this mission by appmng sdditional black P
inside of tha forebody. The result was not successful 'beca.use aevera.‘l. areas
vere not accessible to a brush. Improved paint application apparently ha.s

eliminated this problem on Mission 102l.

-

All of the rest of the regular 1ight leak fogging results from leaks at .. ..
the drums of the cameras, along the felt seals or at the end of them, Only the

’-"r..-w..a ;

seal at the take-up side is important because the scan arm deflects light laakl,

at the supply side from regions where the film passes. On the slauomn.p, '_. '
this light leak causes fogging orily on film actually in the platen area.. Bow-
ever, this leak on the master causes much more fogging. Not only is 1_'iln in

e

the platen fogged, but also both master and slave films in the vicinity. mvd 3
camera £ilm ¥s typically fogged at the point vhere it emerges through a hole ° ;
in the master camera.mainplate. Then both f1ilms are fogged in an u'ea 'bettreen e
the No. 1 barrel/IR barrel 1nterrace and the IR roller assembly. Thiu\ results’ %
fram light passing upward from the drum leak and striking a large polished
thermal surface in the IR barrel. The light is thus reflected on to the films.
,& -'i
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- . . —— el ameee . -

This fog appears in the second frams from end of pass on the master and '

*third frame from end of pass on the slave. It does not appear possible to
eliminate the drun leaks without redesign of the hardware. However, vit.h' ,
cm in adjusting the felt seals, _11: may. be possible to reduce the fogging to;______
more acceptable levels. '

‘ F
.r'. -.

- » -

-~ s

-

. :
£ - fe

1]
ok
. :":.-'.‘.‘I"h_'—%

]
L]
S
N
-



.:_._‘

A.

B.

. SB’ CTION T ‘ : . W -‘s-" "
SLAVE (AFT) PANORAMIC CAMERA - I
- -

COMPONENT ASSIGNMENT
Camponent

Main Camera
Main Camera Lens
Supply Horizon Camera

Supply Hori_zon Camera Lemns

Take-up Horizon Ceamera

Take-up Horizon Camera Lens

Supply Cassette

0_572'#35 '

812313 IR
812303 L

Dendat, W

CAMERA DATA AND FLIGHT SETTINGS S

Main Camera:
Lens
8lit width
Pliter Type
Film Type

Supply (Starboard) Horizon Camera: .
- | SSmm £/6.8

Iens
Aperture Setting
Exposure Time

Filter Type

Take-up (Port) Forizon Cemera:

- Lens
Aperture Setting
Exposure Fime
Fil: T Type

rr-coe SN

~

th .21.’“" f/.34?5
027575
47,

£/8.0 o

1/100 second "

Wratten 25 4@.7
- im ‘SEa P68 T
£/6.8
1/100 second .
Wratten 25

=
.
>
Y
L
E3

39 . . . ._ .l'- = :-




c.

v’

POST FLIGHT PERFORMANCE EVALUATION

Thie camera produced 2779 frames (7842 feet, :lncluding pre-flight
test footage) of photography during Miseion 1019-1. A total of 2816 o
frames had been predicted from telemetry data. The overall photogra;h!.c
éuality was Judged to be comparable to that of ,the mester camera. As
previously noted, the image contrast and information content of the slave
instrument appeared to be slightly less than that of the master instrument.

The slave panoramic camers and its auwriliary equipment operated in a |
generally satisfactory manner throughout the mission. Except as noted
below, lights for the serial number, index marks, timeword end of pass,
and fiducials operated normally. The 200 cps timing marks were of
acteptable density and location with respect to the format, The fiducial
1ight nearest the format on the supply horizon camera and the index light ,
adjacent to serial number both caused excessive density and blooming. '

Both types of scratches that occurred in the nster cg.nera also % :f.-._;‘ 3
appeared in the slave. These .1nc1udq ‘l'-hl hrga lcntcm g the b i B
of the format and the many small scratches over the’ w lmi: , 8.
take-up end. The cause of these scratches 18 described in the section )

on the master panoramic camera,
Light leak fogging is observed during instrument shut-down periqds. ‘
The location of these light leaks is the same as those observed fram - . .- .«
slave instruments on past missions. - . : N
Transverse banding occurs near the take-up (ste.rt of scan) end of v
frames in pass D-2h, and becomes greater in subsequsnt passes to the end :; .
of the mission. This banding is due to non-linear movement of the séan
head with respect to the film. In the preliminary examination of such
areas, no evidence of loss of image quality was obsarved, No attempt vas
made to gather quantitative data since the original negative material was
not available and the processing conditions of the posit{ve cannot bde
adequately evaluated,

5.
' L
e




'
SECTION 8

PANORAMIC CAMERA EXPOSURE

The exposure parameters of both the panoramic cameras were the normal __
cambinations of a 0.175 inch wide slit with a Wratten 21 filter, and a 0.250 °
inch wide slit with a Wratten 25 filter. These conditions place the nominal
exposure between the intermediate and full level processing curves, as
published b for their 3‘1-01& emalsion.

The frequency distributions of the solar elevations and solar azimuths
encountered during the photographic operations are shown in Figures 8-1 and
8-2. L )

The nominal exposure times are shown as a function of latitude for passes )

D-08, D-40 and D-T2 in Figures 8-3 through 5 for the Master camera and Figures
8-6 through 8-8 for the Slave. The predicted le'vel of processing for' ha

ulated below with the processing levels reported. ‘by

Misgion Camera Primary Intermediate Full »
1019-1 ., FWD Predicted 0 21 9
Reported 22 3 b6 -
» 1019-1 AFT Predicted o 2. .8 i
Reported. 26 55 CR
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SECTION 9

DIFFUSE DENSITY MEASUREMENTS

The diffuse density measurements made by AFSITF 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 L
method was avallable to separate the density values as the accuracy of the
Processing History published by ppears rather low and prr:\ceasing
transition phases are not., accounted for. The sorting technique sélected uses
the base plug fog density values where messurements up to 0.09 density are
;onsidei'ed as having received Primary processing, 0.10 to 0.17 as Intermediate.
and above (.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 proceesing percentages.

Mission = Camera : ﬁ
10091 - BD - Predctetl T 0

‘Reported

Camputed
1019-1 AFT Predicted

Reported . )

Computed 3 87 10 e

The tabulations of density frequency distributions for Mission 1619-1ﬂ“ﬁ

sre included in Appendix A, Teble A-1 and A-2. The graphical presemtation ’ . | L2
of the density distribution sre camputer plotted in Appendix A, Figures A-l ’
through A-36. . ——

A sumary of the processing and exposure analysis is ahown in Table 9-1.
" .The terrain Dyyp Criteria (range) for proper exposure and processing is 0.40
to 0.90 density units. '
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SECTION 10

PERFORMANCE MEASUREMENTS *

The photography acquired by both panoramic cemeras during Mission
1019-1 received an MIP rating of 85. A summary is tabulated below of S~
the average visual RES values and MIF/AIM resolution values measured
by AFSPPF and the MIF/AIM resolution values wade by The
microdensimeter slit used by AFSFFF and microns.

vag 1l x

Visual AFSPFF

Mission Camera RES _
1019-1 FWD 81 76
1019-1 AFT 99 83 )

The details of the measurement and computing tochniquaa, ta.rsets
meagured and target locations are fully nportetl

{ ' . .
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e SECTION 11 -—-= ‘o —

OBSERVED DATA
The fixed displays of ground test targets at Indian Springs and Pahrump,
Nevada, were covered on pass D-47. The target bars were oriented about 20
degrees from the principal vehicle axes and thus are fair measures of along-
track and cross-track perfomance. "The following ground resolutions were

indicated: '
Target Camera J Direction Ground Resolution
Indian Springs Forvard Along Not resolved
, Cross Not resolved
- Aft Along . 10 ft., 10 in,
Cross Not resoclved
Pahrump Forvard Along
FENIY AR | e napCroes -
'-:T:-:‘ ) Aft . A ruom e R
) Cross . 9ft.,, 840,

The largest target at Indian Springs is the 10 foot, 10 inch size. While
not resolved in three cases, 1t was nearly resolved. Thus, it appears reason-
able to describe the average ground resolution achieved as about 10 feet. Tha
general categories of objects that could be detected and mownod. throughout .. f
the mission were comparable with those on the best of the recent J-mten S

4~.-_._ LI Y LT __7:,,,;9

missions. : et
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A. COMPONENT ASSIGNMENT

oy

.

SECTION 12

g

MIBSION 1019-1 STELLAR-INDEX CAMERA . .

Component. , . Serial Number ~
Camera _ D 39 |
Index Reseau ) - 39
Stellar Reseau ) . .35
B. CAMERA DATA AND FLIGHT SETTINGS |
Stellar Camera: - '- _
Lens 85em £/1.8 *
Exposure Time ' ‘ T 2 seconds
Filter Type _ ; None

' ¢. POST FLIGHT EVALUATION “ '_ o

R ST L;l' L Shapt) b‘*e y r
The camera prodnced 401 fremes of stellar a.nd 1ndex photogra.pby. _'mq e

index imagery is considered the best obtained to date. _
contained thirty or more star images and the quality is considerad genera].ly
good. Approximately twenty-four of the stellar images showed evidence of sme .

o

. movement during the two second exposure. The dumbeli-shaped image occurred

most frequently (eight frames). Other disturbed images showed tails and’ elonasted
streaks ranging to an extreme case with a length to width ratio of nine. The - )
dominant motion was most frequen{:]y asgociated vith roll movement. It was noted"f ‘
that the streaked images occurred most frequently when a main camera wvas turned

off.

54



SECTION 13

A. COMPONENT ASSIGNMENT
Component -
Camera
Index Reseau
Stellar Reseau

B. CAMERA DATA AND FLIGRT SETTINGS
' Stellar Camera:

Lens .

Exposure Time

C, PST FLIGHT EVALUATION - -
No recovery. '

25

MISSION 1019-2 STELLAR-INDEX CAMERA

) %,
Serial Number ,
D 19 va -
18 .
19
>

85mm r/1..8
2 seconds
None

Eastman Type 3401

. .
]
A~ ol e d B Lo S

;

-z



reduction of the Stellar camera photography. This attitude data 1s L.
supplied to A/P by NPIC, :

VEXICLE ATTITUDE

-

The vehicle attitude errors for Mission 1019-1 were derived from the

The attitude errors for sach framé and the attitude control rates are o

calculated at the A/P computer fa.ciiity. The computer also plots the Coa

frequercy distribution of the rates and errors. Figures 1k-1 through 1#-6‘

show these distributions for Mission 1019-1.

that vere experienced during 90% of the FWD photographic operations, excluding

The sumsary table below lists the maximum attitule errors and rates .

»

the first six frames of each operation, and the total range of the errors

and rates.

control systems used on recent missions. The panoramic photographar vas not
degraded by the attitude control system.

aligmment bias has not been removed, so that only relative mgnittﬁesfaﬁ* :

Pltch Error (°) SR o3 B

Roll Error (°). 0.36 '-050to+0.'ro o S
o] ' . X

Yaw Error (*) 0.97 -1.5 to +0.65 .0 <

Pitch Rate (°/Hr) 31,56  -80tos0 | o

Roll Rate (°/Hr) - 34.73 -90 to +100 : "."_" i3

Yav Rate (°/Er) . 33.01 . -85 to 490 4. e

The performance of the attitude control system is compareble tq thq.

Figure 14-T ghows roll data from pass D-05. It should de noted tbit‘ Rl

significant. The effect of uncompensated moments in the pan instruments is L

. B 8
clearly evident. It is the same uncompensated movements that cause the '
stellar image disturbances described earlier in this re:port. j o , ;}"- >
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The frame correlation tape mpplied to A/P by HPIC contains the ‘binu-y
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 com= - h...
pares the camera cycle rate with the ephemeries to calculate the V/h nimtch. _;;._W
' This data is combined with the vehicle attitule error and rate values of each
frame and the érab erTor caused by earth rotation at the latitude of each w:
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 reguﬂ.‘l.eaa o:l' foea.l
¢+ length and system capabilities. - cow .-
The computer rejecis the first six frames of all operations as the lu.'go :
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 l:l.n:lta ,

are computer plotted a.nd are showvn in Figu.rea 15-1, through 15-6.r
z S . " “l Al "i‘ ;..;13 fr.
o The summary ta.ble ] 15-1, ‘belalr preuntn the nﬁﬁmn w

xw’:

vt v e oo e SR

.

> .~:?.'w.ﬂf-’f a&«-m«'w ».;'..»

e e

and the total range’'of values during all operations tha.t were cmputbd.

Mission 1019-1

_Yalue Units  Camera _90% Range Y
V/h Ratio Error % FWD - 3.33 5.0 to .6 T
AFT © 3.0 -9.hf‘t6 42, 6"b £
Along Track Feet” FWD 9.32 . 0.2:to 12.6 " FiX
- Resolution Limit AFT a6 .2"1:0 X ”*
Cross Track Feet FWD . 9.13 0.8 to 11.b

Resolution Limit o 651 0.6 %08.0

TABLE 15-1
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of Eastman Type 3401 and Royal X Pan emuslions to determine the total redia- _
tion received at the teke-up c'assette. Both film types have been 1md.iated."*

" by IMSC at various levels and the base plus fog densities recorded after con- »

trolled 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 sensitametric
control film. The resulting bese plus fog density measurement of the dogimeter
strips is used to ascertain the-.total radiation level. The table below presents

the base plug fog readings for the dosimeter strips and the radiatiom level
equivalents.

Fnulsgion

Type 3401
Royal X Fan
This mean total radiation seen by the take-up cassettes during both

missions was approximately 0.5 roentgens. This level is egsentd ally the - -1'?-,;&_,
same as recelved during recent missions and is below the level that will dagrnd‘ ';;
the panoramic photography. . : N

1 S

} . . el ‘;: oy
Each recovery system flown on a Corona mission contains a sealed packet . .. .




SECTION 17

SYSTEM - RELTABILITY
) ‘

Reliahility calculations for the payload are besed on a sample begmm; RN
with M-T. 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- :‘N‘
index camera and the horizon cameras, the sample size is changed to recognise ‘
incorporation of modified equirment or new designs where reliability vas one L
of the principal reasons for the modification. However, for primry niuion
function, the sample gize 1s consistent with reliability reporting for the * '
vehicle, -

The realiability estimates of this section deal exclusively with the w- “
load. Failures to achleve orbit or vehicle induced failures are thereby ex~ R
cluded. Recoveries before a camplete mission has been completed are conamnred S
ag Tull missions prorvid:l.ng that early temination was caused by reasops ng
connected with pa.yload operation. - Film quality is not. con: 1dered
reliability estimate calculation. \nenoc only. electrical
functioning are cons:l.dered. ’ _ ,

The reliability estimate is also divided into primary and secondary'>
“functions. The primary functions are operation of the panoramic cmm, m.i.n
_ camera. door oPeration, operation of the payloa.d. clock, and recovery oporqtim,‘bé &
The seconda.ry migsion functions are horizon canera operation cxclud.ing
,catastrophic open shutter failure mode, aux.iliary data mcorﬂing , and stellar:!*ﬁ
index camera operation. A summary of estimated relisbility is shown m.mu i
17-1. . : : :

Panoramic Camera Relisbility T

Sample Size - 102 opportunities to operate. I

One failure - §/I programming on System J~19

Assume - 3000 cycles per camera per mission. _
Estimated reliability y 98.4% at 50% confidence level

Te : - - _ o E 7.'—‘-,._.;3'



Main Camers Door Reliability ° - .- T+ : _ - ---,é_fj T
Sample Size - 37 vehicles x 3 doors = 'rh opporl:unitiu to opento -
‘Estimated relisbility = 99.1% at 50% confidence level ~~°~ - - x )

Payload Command and Comtrol Relisbility S A
Sample Size ~ 5136 hours aperat:lon | : ' | S *;-_fi-;'
Ons failure S ok
Estimated reliability = 96.9$ at 505 confidence level _ .

Payload Clock Reliability ' ' S m
Sample Size - 5136 hours Opention . : o : ;
No Fdilures : ' : ' o
Estimated Reliability = 98.T% at 50$ coufidence level A

Estimated Reliability of Payload Functioning on orbit = 96.8% at 508"
confidence level

Recovery Syst.an Reliability
39 opportunities to recover
.1 !‘tilum improper separution due to nter sol.!,

Estimated reliability = . 95 Bﬁ at 50$ "'t_'". " noehvu* 5
R RPN
Stellar-Index Camera Reliability ' o,

Sample begina with J=-5 ,
Sample size = 8075 cycles
Number of failures = 1 -

—  Estimated reliability = 91.5% at 50% confidence.level = <

Horizon Camera Reliability | IR “@@é
Sample includes J5A, and up _ _ i .- )

| . | i i s %

Smple Size = 43,500 cycles ,
Estimated reliability of single camers = 97. 6% at 50% confidence level '

Estimated reliability of four horizon cameras at & Parallel - oy
redundant system = 99.9% at 50% confidence level. o
L] ,;‘;‘

73 | I
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The comparison of the cperating paranietera and the performance
achieved by previous missions bas been difficult due to the large volume

of data tha.t results from each mission. Some of the pertinent characteristicl 1-5':_ s

from prior nissiona have been summarized in Tables 18-1 through 18-3.
The sumnary dats was started with Mission 100k as the J-05 camera
system vas the first to incorporate the major modifications of the titanﬁ-
drum and scan arm, four .roller ‘scan head and Corcna J capabilities. Only
those missions that culminated in the recovery of scme photogrephy have
been listed, therefore, Mipsions 1003 and 1005 are deleted. T

“
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