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This Feport details the ormange of the: payloaé“syd'tem duri.ng
the operationa_l phase of the light‘ Teat Vehicle 1620."
Lockheed Mmsﬂes and Space Company‘hﬂs th'e respon&zbzhty for..

evaluating payload performance under the Systems Integrat:.on and "J"
System contracts. o

| 3
*!’»* 1::’ This docnmem is the final plyloaa teai
s .- .. report for Miuxons 1028-1 and 1028 -2 which
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¥ are produced by AFSPPF. “The vehiéle attftud Y
.-z, correlation times are made at NPIC. who also . uppy' ba
i “;nary and MTF/AIM ruolntion reports published

This report presents the ﬁnal—por! rom! -

1026-1 and 1026-2 of the Corona Progrim." Thé purpose of thif report
is to define the performance characteristics of the J-!B ply!dld lylt.m
and to identify the source of in-flight anomalies. = R T

. -3
] i

The performance evaluation was joi.ntly conducted by repreuntatlvea
of Lockheed Missiles and Space Company (LMSC) and ITEK atthe - ..~~~
facilities of NPIC and AFSPPF. The off-line evaluation using Corona -
engineering photography acquired over the United Sta.tea gaj performed
at the individual contractors planta LTI S _* -

,._. '

. ment organizations. The diffuse density data,.

AL v Faon

Computer programs developed by A/P are utilized to calculate and . > 3
plot the frequency distritaution of the various contributors to image smou" o
to permit analysis and correlation of the conditions of photography to tha
information content and quality of the acquired pi
analysis of the exposure, processing and illumination_ -
necesnry data to mdyu the expouure crlterh selected '



A. MISSION OBJECTIVES Do T e

The payload section of Mission 1026, placed into orbit by Flight Test
Vehicle #1620 and LV-2A booster #4389, consisted of two panoramic
cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and =~ ¥
a space structure to enclose the cameras and provide mounting surfaces™ -~ ="
for all equipments. Figure 1-1 presents an inboard profile of the J-25 ' .
payload system. This Corona "J" system is designed to acquire search . . .:.-" .
and reconnaissance photography of selected areas -of the. earth from S ST S
orbital altitudes. The planned xmssion was two, 5 day photograpblc periods ?
with no deactivate.period. :

B. MISSION DES CRIPTION

The payload was launched from Vandep rg'
at 2117:12 Z (1417:12 PDT) on 28 October 1985
normal and the achieved orbit was within nomfnal toleri
and command support was effected by the A1r Fg

contra ALE '
consistad af a 5 day operation and was completed by air’ e )
2 Nov-- 1965. Mission 1026-2 was completed with an air" recove
7 Novei...-.' +965 following a 5 day photographxc operat:.on.. AR
The comparison of the planned and actual orbit parameters 1s tabulated
as follows: .
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- ORBITAL PARAMETERS

Param‘eter" v e "+ Predicted ' Actuals. T
% R S S SRR SR B ot 2t
Period (Min.) ~ TPt go, g ke @077 T RTRATR
Perigee (N.M.) . 99.8 . 95.12 ce
Apogee (N. M.) .. 238.1  240.6 SR
Inclination {Deg.) . ~..-.. 135.00 . 14098
Perigee Latitude (Deg. N.) S 23.00 - - 10,05 . 0w ]
Eccentricity ‘ -, 6.0192 . 0.02041
C. PANORAMIC CAMERAS - ST e

The Master instrument operated normal
photo quality suﬂ‘ered from heavy haze, low _
cover. .

The Slave mstrument photo quahty was rated as eing sl.igh
than the Master. The center of format switch operated intermittently tro N
pass D-24 thru D-70. o o 31

The horizon cameras on the sun gide of the vehlcle exhlbxted veilmg on
both missions. e e

D. STELLAR-INDEX CAMERAS

The "A" S/I produced star imagery adequate to determine the vehicle =
attitude. Four stellar frames were affected by shutter malfunctwn. The index -
camera produced no anomaliel. L 3

The "B" S/I camera operation is rated as excellent.

E. OTHER SUB-SYSTEMS

The clock, instrumentation, command and thermal control subsystems '
performed satisfactorily.



S 3 CONCLUSIONS 7 T
L Mislion 1026 achieved itd objective of leareh ‘'and reconnaissance, - ..

" - however atmoepheric conditions obscured lome targot arees. -
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A. ENVIRONMENTAL TESTING

1.

2.

SECTION 2

PRE- FLIGHT SYSTEMS TESTS

R Pl -3

Test Objective

As a standard procedure, the J payload systems are sub;ected to~ e R
thermal/altitude environmental testing which simulates orbital. _ T
environment. One of the purposes of this test is to demonstrite .
the system susceptability to corona discharge. Such dxscharge
fogs the film thus degrading the operatmnal photography

Paew L .

Test Summalg

The J-25 payload aystem was qubje
Chamber test from July 10 through" .ﬁﬂ’y’
mental test consisted of 13 orbits in. thez{\'
was removed from the chamber on two Occasmns‘ ATes
two fail-safes. This was done between prbxt 13 in the "A"
and the "A'" recovery sequence.’ =

Panoramic camera #1 experienced erratic payload metering, cycle _ TR
period in excess of the 2. 15 sec.. maximum at gne. paint, cycle“;ﬁ
rate errors ranging from 1. 9% fast to 2. 9% alow,,and two faﬂ- i
safes. A T

Instrument #2 performance was satisfactory except the cycle .
rate errors ranged from 0 to 4. 5% slow in the "A" mode and
0.4% to 2.6% slow in the ""B" mode.

The stellar/index camera performance was sansfactory through- .
out both the "A" and ''B" mode of operation. ‘»

The clock performance was out of allowable offset limits.

The instrumentation system performance was satisfactory with
the exception of several noisy idler commutators and Sanbora -

channel setup discrepancies. i j,-'_ B




g'as depletxon rate being eooaewhat lngher than normal

CELAaY

' d.’ qrcie period exceeded the maximug :

- " The t rature environment was ¢m;grwm que and J BTN

© near 70° for the "B" mode. s ‘.f’* o m-/‘:“ . ; ' ’{*nf- ¥ =

Panoramic Camers Performaace . S : R g ” - ' %’":3‘
Instrument #1 performance dlsclo_eed the following oroolems 12 ._- 2; N

- a. Erratic metering in the "A" mode, R - _i:;‘ : i

b. Cycle rate predictability exceeded the 1% Specxﬁcatxon S
limit in the "A" mode. _ T . e

c¢. Two fail-gafes occurred in the "A" mode end the payloed

one Operation. B PRI REL, &

Uneven payload motion was also indicated on the supply idler - Ll wd
monitor. On orbit 2, ""B'".modé, the cycle period exceeded the

maximum allowable of 2,15 secs. This occurred at 2130 seconds
up the ramp of R4A1l and was 1.9% faster thmpri&icte&s"f

1% of the predicted cycle period.

The instrument had two fail-safes during the teet. ’I’he ﬁrat f’n“"i
occurred near the end of orbit 13 during the mono portion of a -
stereo surpress operation. The chamber was brought to 'f;’; -
+~ “apheric pressure and the system was inspected and no - -~
a.:..;aalies were detected. The system was reinstalled in the ",'

environmental chamber and the test was restarted at dgbit 12 of .°
the "A" mode. Fail-safe occurred again during the stereo portion -
of the stereo surpress operation in orbit 13. The system was

again removed {from the chamber. The master instrument film_ _
was found to be out of the rails and the takeup cassettes’of the 'f‘i- L

"A" SRV was found to be rubbing.  Erratic payload metering was .

evident on both instrumente prior to cach‘ I_ail-ea.fe. X Thp ey_ete? g

g O




4.

was transferred to the "B" mode by performmg a‘cut sind wrap
recovery sequence. A confidence run was made and the system -
reingtalled in the chamber. Instrument #1 completed the test

without further problems. . <

Instrument #2 performance was satisfactory except cyc].e rate S |
errors ranged from O to 4.5% slow in the "A" mode and 0.4~ - .8
to 2. 6% slow in the "'B" mode. The chamber temperature was L
low in the ""A" mode and more nearly normal in the "B" mode. | .
Analysis is continuing to establish the degree of correlatmn 1
any, between cycle rate error and temperature. - - R
The supply cassette rotation monitor indtcated supply cassette el lEL
rotation in the latter half of the "B" mode of operation. e

A tabulation of cycle rate data from the chamber test is mcluded
as Table 2- 1

Stellar/ Index Performance

.

'Both the "A" and the "B" stellarfi.ndex cameras performe i
throughout the test. The A" index idler T/M was noisy

Clock Performance

limit of 2 milliseconds per 12 houre.

1

5

Instrumentation Performance ' = .

Instrumentation performance throughout the test was satisfactory |
Minor problems such as improper Sanborn cahbratzons and no:.ey
idler contacts occurred.

The status commutgtor and temperature commutator hasrno open :
points. : RPEETEY- S
The {ilm footage pots and cycle counters showed good correlation
thrOughout the test. { :
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10 A 11 1 1880 ° 2.283 2,271 =0.53 20320 2..263"'20;'5"‘_
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7.. 130 - 3.700.3.598 -2.83 “3 7ao 34595 =4.58 162" _;i'f?=
? 1910.;_::_2.52‘1' 2,476 =2,05 ~ 24550 2.467 -3.38 ' o.91i‘1;;‘;£
T 2270 T 2,603 2.556 1927 2.630 2.54§'-3.37-‘ 1.oeifi§?: 4
2 1045  3.263°3.229 =1.04 ' 3.333 3.222 =3.45 215 -
2 1850 - T 24265 20229 =160 R
2 . 835 3.785 3.726 =1.58 . 3.870 3.726 -3.88 :'2.25;-a¢¥[5s
I 2625 2.390 20336 =2,30 24620 2.327 =3.98 | 1.26 .
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I 1460 © 24640 24653 -0.47.. z.eséﬁz,gﬁs'-o.sq '
‘1 2040 24255 2.262_.1;17;5-2.295 2,273 =0.96 {,
8 1190 "~ 2.613 2.632 0.7 2,637 2.622 Qo‘so §ﬁ'
8 1545 24425 2,448 0.95. 24450 2,439 ~0.46 -
7 1200 - 2.767 2.780 o.«v'}'z.rar 2,770 -D.61
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7 ‘0 * 3.630 3.608 ~0.61  3.675 3.605 <1094 - -

: .. TABLE 21 :
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-'"Pressure Make-Up Sy_tem Performance

The pressure make-up system performed eatxsfactonly The gas

consumption rate was a little higher than normal at 9. 0 psia Iminutez_
of operate for the "A' mode. A flow rate check of the system after . -
the test showed the flow rate to be mgh but within allowable tolerances. <

Because of the two chamber dives, the "B" mode chamber pressure
did not go below 1 xmcron.

e b

8. Temperature Summary

The chamber temperatures were cold durmg' the “A mode and near
normal for the 'B" mode, Instrument mainplate temperature is
shown in Figure 2-1.

B. RESOLUTION TEST R

following characterxstzca
Master Pan Instrument No. 174

Maximum high contrast resolution 184 lmea lmm at+ 001 -,
focal posxtmn. ; . L e i ; ;‘_ __ B :
Maximum low contrast resolution 120 lmeslmm ax + 001
focal position. : . to Ll

Slave Instrument No. 175 |
Maximum high contrast resolution 194 hnesl mrm at +.001 S
focal position.

Maximum low contrast resolution 120 lines/mm at + . 001

focal position. , -
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C. LIGHT LEAK TEST

R
:.&3.?7 -

The J-25 system was tested for hght leaks on 1 September 1965.

A minor hght leak fogged three small areas (2 X-. 1/ 4 mches each) of _
the test film in instrument 174 and 175. The first photomultiplier search
failed to detect the light leak. The second photomultiplier search 1oca.ted
the light leak at the drum/felt seal of the master instrument.

Fog marks measured approxunately 0.4%00.6 densxty as & result of © - Lot
the 1/2 hour light leak test and 0. 04 density as a result of the 1/4 hour RS I
light leak test exposure. The felt seal was inspected to assure a flight
accepiable configuration. : :

D. FLIGHT LOADING AND CERTIFICATION

The J-25 flight readiness test was perigimed and gesulting pa
instrument payload was examined at VAFB on "GE Lhegs ﬁf’

initial readiness test payload showed the magte!: ns
mark to be missing and two minus density stresks due 14
were on the filter. Investigation showed the EOP 1amp to be ‘bu ned
and lint was found on the filter. These items weére corrected‘and the:
readiness test was re-run. In this test, the condition of the master

insirument payload was satisfactory. The slave instrument payload was _
satisfactory in both tests.

- . PP R v 2 S " " :_: o ".-_ . "\ ;“-."’ ~ 7
The loading of flight payload into the supply cassette wag performed : 1'% X
on 25 October 1965. After final system assembly. payload splices and -
tracking were'observed to be normal.



'szc'non 3.

FLIGHT OPERATIONS

A. INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE

All instrumentation performed utisfactorily throughout the mi.uion | _;_.3:‘ i
with the exception of the fairing temp sensor No. 1. The telemetry = w f%- N
monitor indicated an out of hand low condition for the durntton of Phase'l. :;-.,,__:,-_g_ o -

Command System Performance ' . - " L h .-

The command system operation was utiafactory throughout both phues I _ ':m*

of the mission. - . : 4‘ g

Both emergency operate progra
on engineering operations during
All instrument functions operated

ograms 10 and 11) were utilized .

The following operational problems were encountered‘ duri =
mission. , - _:_ RS

1. A vehicle H-timer reset was issued 100 seconds early on orbit 33 B .
which cauged all events on orbit 34 and 35 to occur 100 seconds early

2. The V/h programmer fafled to operate on orbit 88. 'An RTC lg RO iy,
command (V/h ramp start delay) was issued on orbit 87 stepping . ::
from position 9 to position 8, while brush 27 (VI h programmet ltlrt .4
brush) was stepping between position 8 and 8, . A P

B. PANORAMIC CAMERA PERFORMANCE

Both panoramic camera system dynamic operation, 99[101% clutch
operation, startup,, shutdown, and tranaport functions were normal for; 111
passes monitored. The slave instrument center of format syitch'(S-108)
failed to close on 37 frames in the -1 mission causing missing data block,

horizon optics, blanking pulse and errors in cycle counter readings. The
switch clogsure was observed to fail randomly from D-24 to D-'lo., Thero

was no reported failure of the switch durlnl the -2 mtuton. .T_! o ‘515 :-,..r,'?



. Cycle periods taken from telemetry data durin acquisition are S
listed in Table 3-1. The cut and wrap sequence performed satisfactorily. - - e

Panoramic Film Consumption - Frames ... ... .. . . - C o e sl

-t -

These data are based on cycle counters and nommal supply length.

_ Master Slave .

Preload samples . 18 - 17 7 1.7 '- .
Prelaunch checkout 100 101 100 ol
-1 Mission 2950 20290  2897% R T
-2 Mission 2981 3002 3055 O E
TOTAL 6049 6049%x  GO40%* R

o .TN.‘:‘ %’ S _»m.ﬁﬂ»

tSlave counter known to be mlssinE counts, therefore unred “_ ,'
#*Depletion was predicted near or during orbi%lil descend )

C. FMC MATCH

In general, FMC was accomplished within the desirable 5% tolerance, S
although on the slow side. However, driving the system well into the cycle B
rate limiter was necessitated by perigee displacement (4.7 N, M. low, 13 e :.*
south); this could produce rates nommally as much as 5% sl.ow for orblt match.,., ) “m{

- . . %

The hmxter affected operations for a 30 to 35 degreeo(lautude) range;
between 225° - 305° early in the mission, to between 250" to 215" late in the "

~ T

mission. ( St e
Certain operations occurred outside the expected tolerance: oo .
Revs 1 thru 6 - Commanding occurred previous to complete orbit . ) h d
definition; only partial compensation made for perigee shxft - T ;

errors up to 10%. S

o R { L:.:’

Revs 34 and 35 - An intolerable reset on Rev 33 caused all functions o *

to occur 100 sec. early; displacing operations northward and

yielding approximately 5 - 8% error for actual photography

Y - .,‘-"

Rev 87 - Due toa command problem, the programmer was not
started, yielding very high mdxcated error for the operation‘«"’ j :
run at the "bottom of the ramp T E T DI EPEL S S et

18 S
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D. STELLAR/INDEX CAMERA PERFORMANCE - - =%

Both the -1 and -2 Stellar/Index cameras operated properly throughout =~ ~.¥ . 3
the mission. Metering was normal on all engineering passes and shutter g%’*ﬁ é
pulses were presen daytime operations. The -1 index film was not _ :} ,’5&;
depleted on orbit TQﬁut depleted prior to good T/M on gqut and wrap - | '~ %
slew operation. The -2 index film wasg depleted at orbit 1sah ST

E. CLOCK PERFORMANCE

Clock system performance was normal thrbughouf both phases of the
mission. Good time correlation between system time and clock time was -
obtained. A tabulation of the time correlatxon data is mcluded in Table 3 2

F. PRESSURE MAKEUP SYSTEM PERFORMANCE ‘
The pressure makeup system performed. gatlsfactorxly throughout, Qoth
phases of the mission. The average gas consumption was 7.4 “1ba /min.
a total operate time of 262 mmutes, which comparea favorably wx.t};
systems. : s :

G. THERMAL ENVIRONMENT

ntain the temperature data acquired from the

cquisitions. The actual system temperature -
emperature for major components is included . -+ 3 54
in Figure 3-1, 3-2 and 3-3. BT LA alaw

g T




.
-

-
-
h

I

. B
A S e bk | g -_Ilv-—c-l-hv-’u-

A f e
- . . .

#

-1fg"r;

. ——
. §

Al A “."‘" e
. LN _; AN

L2

el el
oY ~
5 ‘.

ﬁ

-

-

S

.-; *‘ " -_)..'.‘_ _'._ A
}' ORDER FIT 2 s; PR 3
SYS TIME I/P d CL TIME I/P . COMP srs ru
0.379451380 05 - 0,705812700D 04 . 0.3794513930
C.775228780 05 . 0.,4663587000 05 .. 0+7752288160
0433150058V 05 ° 0.8866304300 053, 0.331500539D
: ,,o 72799238L 05 Y 001283122260 067" 0, 7279923630
0.337557850 U5 ' 0.175668774) 06;‘«0.337557337oﬁ
04732930380 05 - 0.2152060080 06 .. 0.7329301720
S 0.34130240U US -+ 0.262443234D 06 - 0.341302428D
0.7384407T0 05 - 0.302157069D 06 ' 047384407750
0.348531280 U5 ~ 0.3495661160 06 - 0.3u85312420
0.743516768L US ' 0.389064672D 06 . 0.7435168010
0.353397480 05 - 04364527460 06 .~ 003533975400
R 0.694B47580 05 0.470S97748D 06 ' 0.6948475600
tT . 00303616680 05  0.5178746570 06 - 0.3036166510-
~ 0469910361D°05 - 0.2055244200-05 * 0.6991036220
0.307714830 05 0,6781355700 05 ~ 0.307714775D
0.703024550 05 - 0.107344537D 06 . 0.703024578D
00310362180 05  0.1%9478298) 06 U.3103621920
0705458780 05 0.1939879590 06 0.70545R8070
0.318830480 05 0.2412851230 06 o.slunaosoao
,0.70061?1.0 05 8.2807038870 06 0.7086176
- A0= 0+3088TULI2860 05 Ala o.99a9999002u30

'svs TIvE. 129 v,

" 04370451380 05 = .7053127000

L;@f“ 0.775228780. 05 - 0.8663587000
T 04331500500 os;r 0.B066304300
L 06727992380 05 " D.1283)2226D 0
e L 0337587850 s << '0el1TH668TTHD
T 0e 732930100 as" 042152060080
T T 0.3601302400 05 S 0.262483234D
0.73844077D 09 - 0.302157069D
0348531280 os_:;o.suqseeszo-
0.743516780 05 . 0+3890646720
04353397480 05 . 0.4368527460D

‘' 0.,694847580 05 - 0.4T05977480D

T 0303616680 05 5. 0.5178T46570
0.699103610 05 0.,2055244200.

' 04307714830 05. . 0.6781355700
.7 De70302455y 05 < 0.107344537D
0.310302180 05 .: 0.154478298D

. 0.70545870U0 05 0.1939879%90D

* 0431443048D 05 0.26812851280
A 04708617740 05  0.280703887D

AD= 0.3088701010D0- 05 Al=. )
SIGMAZU.00317 NO. POINTS= " dhemo
v- . RATIO OF CLOCK rrne YO SYS ttuc~ o uooeobo.

. A2S 0421800048781270=43

"to{

4-.-\'

Lhﬁ

b

-

LS
e

o.oooq"

04 o:avyuslsvlo ps
05.7; 042752280000 05 “=0.0020 '
os.k o.;; 5005290 0% - 00051 au
~ 001279923590 05 ; .0.0 021 31
oomg~ot;gvssvasao 05.%" 0.0012
0677 047329301770 05 - 0.0003 " u1
06“ 03913026360 05 . =04N036: 56
06 "= o:rsauunvaso 0% -=0.00157: 6
06 : 043485312550 05 . 0.0025°° 72
oe-: N. 7435168140 05 =0.0034° '1
Q6 ; 0«3533975530 05 -0.0073
06 - 0.6948475720 05 - 00008 9-
06 . " 0.3036166620 05 0.0018 103
05 - 0.6991036310 05 ;bo.nozl 11¢
05 - 043077147800 05 * 0.0050 118
06 - 07030245790 03 ' =0.0029 ! 126
06 0.3103621R88D0 05  =~0.0008_ 135
06 0.7058587980 05  =0.0018 .142
86, .0¢ 3144304870 05 :
5:q_ s ,

| s:oua:e.oozos NOs POINTSS 20"
g ‘-*-———- :

!ﬁ

DELTA s
05 =0.0013".
og ‘*0s0036
05 .. .0.0041 .3
osi* 0% 0017?5
053 0400137
05 n.oooa-; 4
08 .-o.oozs - 56
05 =0,00057 6.
05  0.0038 . 72
05 ‘-000021_ 7
05 =0.0060 - 8§
4s .* 00020 = -9¢
05 ~ 0.0029 .°10
'45. " =060012 > 11(
05 ~ 0.0055 119
05 .=0+0028:: 12¢
05 ,=0.0012 13
05 =040027 .34
os

«-0.0023 15




e 4 e - - .
< T ORI, o FLWR s v TR, S
\1

Cemere 9 16 24 31 Lo U7 56 6

3 7‘37579;'6797'577?3%31311?‘3 "é'@i‘g ‘%‘1’
4 85 8 85 80.85 81 83 80 BL-79-:79-.T3 715 69 62 X §
5 91 8 91 88 90 87 89 86 8y 8483 'rs._ 78" 75 ,.'rr .71»,75-‘_1 16
6 92 88 91 8 90 87 88 8 8 B4 B0 77T T6 T3 T3 T2 13T TL
7 90 87 90 88 89 8 &7 85 85.83 80 .77 76 Th Th T2 T3 T2 T2
8 93 88 93 89 %2 87 91 87 89.85 8°80 8L T7T 79 76 79.75.78
S » = 95 91 o4 89 92 8r.90 85 B5.80 B .77 & 75 79 W T8
1N 92 89 93 86 90 85 89 84 .86 83 T3 Th - .68.70

. B BBEEBERLBRALL. 2

A ava 8Bk, 88785 BT 83 86 g’*g : ais

( Slave _.'.i e ~

Qamers

3 85'83 SLBh 84_ B2 81 78 80 76 Th 68____6851;

3.8 5. 6L 62
LT85 19 80784 8 83 77T 82 76 TT 69 666961;686366
i 5.8 8 86 5 83 _86 82 85_82_83 81_80__74__..75 TL 73 . 71_7T2_7L.TL
6 B0 78 81 B0 8L 79 80 79 78,78 7Th TL 70 68 68 67 69“3.6?
7 84 82 84 83 8 82 83 80 81.79-76 iT2 *'7@--"70 "70: 69"*70 Tk

8 8 718 83 8 8379 8 79 81 78 T7::714 723468 .71 :67 1 T0L-67.:66

13 78 77 81 78 8 78 8 7T T9 TT 76 71 ~T37 69 “TL 685_. T 69,_?1;_
11 7k T2 T TT 76 73 76 73 73 T2 TL 6k 63- 61 62 60 6360 63
12 88 81 8 83 8 81 87 8. 8 79 79 T2 T5 69 72 67T 71 66 €9
13 75 T3 7T 77 76 75 75 74 73 73 69 64 6 63 6 61 62 & 61
Avc 8 T8 82 80 82 79 81 76.T9 T7-T5:T0 -TL'.6T 68 66 68°66.87
1 66 68.70 70 72 72 72 72 T2 71-68 65 & 62 62 61 62 61761

2 8. T579 7T 8L TT 8L TTT9ITS 6 __69 67 68 65 67 65 66
LT T Lo y JRREES

. NOTB: . All data corrected for uelr-hsa.t:lng, exee:rt mectzm.. £

L s Y
LY AL T Y H—Mu
1




SENSOR

- Fair l"A"j

e - e

-2 -15

- OBL QBL OBL -

T1
64

XBPLY
R B
‘2R
BURBS

2

75

68
79

68

64 T6 56

6 70 6
T 83 79

68

hs'hl L

64

k2
61

r;

60 63 57 57
59 59.55 55

-

70

58 6.

‘a

575 15 Th 15

Y

Brrel #1 ("8") 9 16 26 31 o 47 56
- -5_12
=13 -13 -13 ~11 -13 -13 -11 =13 ~13 ~13: 79 96
ORL, OBL OB, - -= 651 -

-5 -12

60 60 52
6l

7@&88@

_61 13.5 :
‘i lB0s, Y

w4

_633_-1_@2 9&-_3;1__2126.3:1**212
- .8 8 82 85 85 82 85
-2-1756 LYy 48 64 48 .
93 79 93 76 82

59 43 54 43 46
37 33 33 26 30

2
2212

-2 "15 ”
7

33

32
LN VLR | O\CD

67
b8 56 Wy ho k7
56 52 45:- -

68
64

50 58 42 .50° 30 3k - 26 23 23" 15
M’i >

33 25

k9 4335 30

. 68-64 57 51 51.51.
(8L 77 70 66 68 62

i H -
. - P . a

% 2

51 &7 hh h-; b
51 147 h'r h? h’

e _;

43 39 65 63 63 60
5T 52 T4 0. 6 6T

L

60 59
61 65

'4}"
i

57' 5k 51 s1oh7
959155 55707

. !H‘ 7
- .
. Lk
's, .,. & - - -
z! ’o
_— lrﬁ -

. -
e~ :
- -
LR
R - .

7'5 7" 73 72 ) 30 33 .8 79 -
" ...... ‘_ "_:.--i“ LF':‘ '"’. ﬂ!q".i‘-:___,':,
: t DRI R O iy
§ e EENNE
':‘L'C""‘ V- - ‘_}_ T domipe ' . - :_:.

1}
}’*
A N cPl A
3 L I
RS At J5 v
kX ’ .-""‘A.. -.“‘.i‘:-' A * v

e




S9/LI11 - se/sefoy
LHOI'1A $2-§

N




AT e s :_ 172" .!‘ﬂyﬁ.ﬁ.

- :
LN
«..rnrﬁ*w.--: i

b - "

t? L s

s9/L/T1 - ¢9/82/01
LHOITA se-r




,..,.
%, 4 4 g
T _v.,w..‘

JM#.. \ .,,
; r... v
-

WNNHT MLV -

B T PE

.

« 4.,_.,. . o -

. c9fL/11 - s9/82/01 .
JLHDITA ¢2-1

T !

ASSY SNTT HAVIS - XSSV SNIT HALSVW

B

,
. e
B3
- - N
. .
L ]
.
~ ... .y
' 1 By e
v +



U
—r
L —_——
AT
l_'s_{i'-"
e
R
K
i
Ld .!i'

4
i
~ -N' . -

I SECTION 4.
mssxon 1026-1 amcovcnr sys'rnu
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SRV #?01 was received at AIP on 7 May 1985. 'I'he receivlng weight
was 149, 7 pounds. After modifications and incorporation of outstanding . =~
E.O.'s, the SRV was delivered to Systems Teet for lncorporatlon 1nto

theJ 25 system. : N i R 7 RGN
2 The capsule was sl'upped to VAFB on 1 October 1965, - R g .

. The -1 recovery system was successfully recovered by nir catch
from orbit 81 at 1§:03 PST on 2 November 1986%5. - The !p:npact polnt
- a8 follows: .

Predicted Impact

Actual Impact 1

il . : “’.‘;ti;"‘-.l;'-'; NS
Event times are n in Table 4 1. There were nc chute events ' )

recorded at orbit 81 r TI M ehip
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SRV #702 was received a‘t AIP on 7 May‘ 1905 The receiving weight ’

was 147.8 pounds. After modifications and tncorporation of orutstanding

System. R F _'f‘ """ L. :f . .

- ", -

,—E O.'s the unit ‘was delivered to Systems Teet for rnating to the J-25 ». ',_

The capaule was shipped to VAFB on 1 October 1985. PR “: . .

‘I‘he -2 recovery system was succeesfully recwered by air catch
from orbit 160 at 15:04 PST on T November 1985. The hnpact point m
as follows: . = o R L ?:s;,;..._{_u 7

r' . ?' ‘.' o

Predicted Impact . 24%2'N/160%9'W .
.. *. -

S *23"53&0{1;;:2@;

SN Actual Impact

x
-

Event ti.mu ere,showwtn 'rable 8- f.rl -

R --.‘a‘-i

" he condition of the recoveree eapeule lndieat
effec’ts -
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MASTER PANORAMIC CAMERA o

I A, COMPONENT ASSIGNMENT~ N '_

Com];onent .:. :
. Msain Camera - .
Main Camera Lens .
i . Supply Horizon Camera

Supply ;-Iorizon Camera .Léns
Take-up Horizon Camera
Take-up Horizon Camera Lens
Supply Cassette )

s - ¥
27 B. CAMERA DATA AND FLIGHT sn:'r'rmcs
ST Main Camera: : ‘j
Lens
Slit Width
" Filter Type Lo e
{
Film Type
Supply (Port) Horizon Camera: .
Lens .
Aperture Setting -
Exposure Time
- Filter Type

"
o

" 1/100 second

" Serial Number
1m0 .7
Cari2e3 - L
_'216-G3 o

sles46
276-G1 - e
816625

24"1/3s

0. 225"
Wratten 25 UeF e
Eastman 'I‘ype 4404

5

o .-
; S D

55 mm £/6.8
/6.8 . .

Wratten 25



Lens ;., 55 mm 1/6.8
Aperture Setting " e tlsle | L
Exposure Time "1/100 second

Filter Type o -~ Wratten 25

C. POST FLIGHT PERFORMANCE EVALUATION (Master Instrument)

The image quality of the photography produced by the Master camera was -

L

rated good but not equal to the quality of the previous two missions (1024 and :. o

1025). Mission 1026-1 and 1026-2 were extensively affected by atmospheric:
conditions in combination with low solar elevations. - Cloud cover ran up to
70% over some primary target areas and averaged approxi.mately 50% for -

-x Mission 1026-1 and 1026-2. . . . . .. %,
‘ -&‘,-_’l Fa " M N - N b3 7 T % o
-'_.=_,'~' B The electro-f-mechanical operation of the camera. syetemm g >

' during both missions. - L -.-_-f‘_.“';“'—:__.’_f’ e i T
"- . ',;1‘.' ) .

Light leaks fogged part of the first and third frames of most ﬁdsée‘f SR
and the sixth frame from the end of most passes. Light leak fog was . B P
generally low density in the original negative. Light leak fog had a minor
degrading effect on terrain imagery

- Fog on the firat and third frames is attributed toa minor l.lght leak ln %,::
the vicinity of the master camera drum area. Fog on the sixth frame from
the end of pass {8 attributed to a minor light leak in the vicinity of SRV #1. 5 .—:1 A
The main camera drum light leak is expected to be suppressed by applica- 0 et
tion of a silicon elastomer on the suspect light leak area. Opaque film =~
chutes will be added to eliminate the light leak fog occurring at the SRV #1 Lot e
fairing interface area beginning approximately J-30 and up. - SN

Auxiliary data recording such as the 200 pps ..rack bllnked pulse,
S/I slur pulse, instrument serial number, and start of paas ma.rk were:
conatstently ¢ood throughuut Misaion 1028 1 aqd 1026- 2. ST

AR

oy
-
Tt



Horizon fiducials were consistently good. The imagery of the take-up  ..' . . -
horizon camera was veiled on passes D-03 through D-14. The cause.of -
veiled horizon imagery is under investigation. Take-up horizon imagery S
was extremely overexposed in most passes after D-98, however, horizon . ) nlal
arcs appear usable. Take-up horizon light fog is attributed to excessive =~ %9
light from high reflectance scenes on the sun side of the vehicle. e

Traces of dendritic static are present intermittently along both edges
of the film in passes D-40, D-70, D-72, D-78, D-79, D-84, D-85, D-86,
and D-116 and along the binary edge in passes D-05 and D-51,

Minor scratches are present under the caniera serial number, along
the edge opposite the camera number and at the take-up end of each frame. .
. Minor scratches are attributed to normal scan head roller action. < - .,",,,




A, COMPONENT ASSIGNMENT

Lo Comggnent

Main Camera

Main Camera Lens

) ; Supply Horizon Camera
Supply Horizon Camera Lens .

; Take-up Horizon Camera

Main Camera:'

Lens

S5lit Width .
Filter Type
Film Type

Supply (Starboard ) Horizon Camera- : : P R

-

Lens

. Exposure Thne
'-Fﬂter Type

.
.
- - '
L]
'
- -..‘ . - -
-~ - T L

Aperture Sett!ng' Sl :
T 11100 aecond

Serm Number, o T

:.—’-u

175 o
‘1722435 0. B
L R
816626 -.fi IRV
277 G

e

|.-,,¢a-\

J‘

L P
Aw- A By h o Ay A

24"t/3.5
) ,0.150 f_,
RS .' Wratten 21 .
. | Eaatman 'I‘ype 4404 T R

. '-‘- . 'p‘nr' : . _
T S R N

P

Al LT Yo, TG

r : 55mmflss '

flao o

LA h.f'-" :.w”.tte'.‘ 35:'.7 Sl L e
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Lo

. absent on 57 frames and the horizon fiducials were absent on, a7 frames

7 _ beginning with pass D-24 and ending with paas D-70. F;ﬂura ‘of the

¥~ subject auxiliary data recording is attributed to a faulty center of for
. switch. Center of format switch operation was acceptable throughout =~

" Mission 1026-2 as evidenced by the presence of good data recording on '

~ After pass D-110 the supply horizon photography is sharp. The cause of
"this phenomenon, although unknown at this time, is under investlgatton. .*&"! CE

te Aﬁrture Setting " oSy % T
Exposure Time =~~~ | K 1[100 aecond O
Filter Type : . Wratten 25 a
C. POST FLIGHT PERFORMANCE EVALUATION (Slave Instrument) ~*
The photogx;aphic quality and information content of the imagery R

produced by the slave camera was rated slightly higher on the average - _
than the master camera for Missions 1026-1 and 1026-2. g eml

The binary index lamp, binary work, and camera number were : .“‘.‘;'_' :

» Sl

Mission 1026-1. Fajlure occurred randomly

illniom‘lﬁ!'

all frames of recorded material. e " i

The horizon cameras were operational throughout Mi.sslon 1026-1 and o
1026-2., However, the imagery recorded by the supply horizon camera of, ﬁ- ey
the slave instrument appeared out of focus or veiled throughtout Mission .. .
1026-1. This condition continues in Mission 1026-2 but gradually disappears.

Minor light leak fog marks were observed on the first frame and the

last three frames of most passes. Fogging is attributed to minor light leako
in the vicinity of the slave instrument drum area.

Minor dendritic static was preserrt at random 1ntervals along bothedges }‘
of the slave camers film in several passes of photography e Pvh

U - ¥l

Fine scratches were preaent under the camera number and at the take-up
end of each {rames. Soratcheo are attributed to normal scan head roller  -° -.
action. : R S NE L e e RS




SECTION- 8

PANORAMIC CAMERA EXPOSURE . o f

The Master camera contained & 0. 225 inch slit and a Wratten 25 filter. K
The Slave camera had a 0. 150 inch slit and a Wratten 21 filter. Theae
conditions placed the naminal exposure on the full processing curve.

The frequency distributions of the solar elevations and solar azimuths _: ®
encountered during the photographic operatlons are shown in FPigures 8-1 G A
to 8-4. _

The nominal exposure times of the Master and Slave cameras are -~ .. .
shown as a function of latitude for passes D-8, D-58, D-104 and D-152 * .-~ . .
in Figures 8-5to 8-12. The predicted level of processing for the original- .
negative is based on the in-flight performance estimate and is tabulated‘; S e an
below with the processmg levels reported by ‘ .

Mission Camera l

1026-1 . .FWD - Predlcted
Reported
1026-1 AFT" Predicted.
Reported _7 ‘
1026-2 = FWD  Predicted
7 ) Reported
1026-2 AFT Predicted
Reported

5
LA

On pass D-87 the V/h programmer did not operate due to a command

" error. The imagery was taken at a slow expoaure aud pri.mary processing m
predictedﬁ reported Full procesaing .

o EPO -y "
B L ; a. . | k L, eAwy T [
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o IJIFFUSE DENSITY MEASUREMENTS

B ] e C s
- _ - . . . S

-’: - The diffuse density measurementa made by AFSPPF were computer o .'-',-'.fr; i
5:5.- ,_‘.;___,{.'f - sorted at A/P to permit analysis of, the" -density rangea,encountered at the .™ “'-fs am..f
"%, " three processing levels. A study of sorting techniques showed that no TR
¢ absolute method was available to separ, ues as the accuracy .. .
. of the Processing History published by ppears rather low F
T and processing transition phases are n . The sorting technique o

"“ - gelected uses the base plus fog density values where measurements upto - ;.
- %’ .. 0.09 density are considered as having received Pri.mary processing, 0.10. . e
“:  t0 0,17 as Intermediate and above 0.17 density &a Full. The percentage of S

. orzgmal negative that was processed at each level, based on the computer- -~ . -

. . sort, is tabulated below with thepredtcted and reported proceuing pex'- e AR
':-';;"; centagea. - s .L . . __ < ‘ St .:.'_ *
:\1, Mission Camera ' "%. : ""Primnrj Intermedi:ct'; :
X 102641 f- YWD Prcdictcd"'z‘ "'i"’*’fov--" FT ¥
:.[j :" RS o ., Reported * i:_
-_;,yf o * Computed o &‘: ?,:
= 7T 1026-1 0 AFT " Predicted .-
- . . ‘ | _. . " Reported
_,;:, o e . Computed
r 1026-2 I: FWD " Predictad
R .. Reported
) ' | - Computed
: Y 1026-2  AFT  Predicted
) . _ Reported
; . - , Cotnputed
The tabulations of density frequency distributions for Miasions 1028-1 ~ I~
= - and 1026-2 are included in Appendix A, Table A-1 thru A-4. ‘The graphical’ -

:»  presentation of the denoity Jtatributton sre. computer plottcd in Appendix A.
5 v thures A 1 thru A 36 P eI TR LA

Fal S o LY
e . .y,
E & ., - "
] . » - -
. ~ " -
- . -a
& . -
- .
4
=
-
.
- -
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S A summary of the processing and exposnre analysis is shown in Table _ ;,;.‘. :
o 9-1. The terrain D, criteria,(range) for proper exposure and processing. . L
.-is 0.'40 to 0. 90 density units. - The area measured for D,,. is selected e e
subjectively and is nol necesurﬂy the absolute D u:e photography

YA g




69°1-16°0 dn_ONY
THE: A tm it
d 035$390%4d $$32 x 0 004 e
une awe W S 2
26 0 - 4 e 09 '$73/
.Jmm 9 3 m : 5 B m~ ¢ . avio
Ié m d 0 . _ u..a 40 w ) wu«
" 03$04%3 035539084 J0¥4 03S0dX3 " _
- -~UINO wwa ummnum. ;,s azm. " “HIOND . w“;:qm
m.a»a<z¢ w¢:uo¢xm aNy uz.a .fuo\o-~n eV - ¢~uz.
BBl 1 mn ¢ E.”“ww..“.
a; d d 0 . d 0 - )S‘t* )
S0dX3  035$370ud un.gxw . 035$370%4 awnoaxm 718 R
w ¥3AD" T . uMm¢¢ou C¥IONRT | ¥3ONN Tdnvs mmmwa-.
u_a>a<z< 3UNSOIX3 ONY az_mamuuuu mo\u~\~u OMY¥d - YISNI 2-9201 zo.mang,.

| - . d 6 Y SI3AIT_ MV
BE OBl OEB OELOEP OB ooul
) w 5 . et - 348 ¢ s
03504%X3 wmuuogg uouaoaxu 0355390¥d 0dx3 L WA
¥3A0 1938¥02°  ¥30NA ¢wm NOY wa.zqn . amuwocs '
SISATYNY ug:moaxm ONY 9N1SS$320¥d ' ¢9/82/2% 14y - ¢_mz_ 1-9201 zowaunm o
TR 1% HE W g e
d d ) d €S 24 € 6% 1V103WM3L m.
w. - 3d é m_ . 34 m 3 0 0 Hvi >¢<:-u e
03504X 035$390u4d dedX3 03SS3IV0¥4 SD4X3 1 A W
¥3A0 3 w m uwmuxau ¥3IGNN . ¥30NN wa.zqa m woss us o
u~m>a¢z< JUNSOAX3 ONY ONISS3I0¥d  §9/82/21 O3 - VISNI 1-9201 zo.mm-xnn,a TR
A “ON 0¥1ND) - L33290-v0s AT
, ~ . . .;v..- . i - H
v Sl e e ) , ) SN T
_ ....u, _. ., .4 . .r.... : .- , M - ) .h
L T T L PRI
N ..._.L . s//ﬁﬁ . .51. ‘..W.WJ.W.‘.:. \m ' ’ ¥ ' . ’ .,.. T o ta 54 ..t.n.qwa.. -
. ..o., S e . P 4 ihe N N ey - LIS T ...m.. _a.._......,«.._ Y o2, ,.&.._.1 ‘
N L s RS Eﬁ & i i . [ . L L e ..“ L N 4 B S
_ ! .% L ,r . ‘ .. AN ) m.”.-_.lW\.qun.—-. k', .._._. ! ' ® .,. ) t —_. _ ! .. .T.. . ..u"q,mw



1%,

SECTION 10 -

G PERFORMANCE MEASUREMEN‘I‘S T

T The photography acquired by both pnnoramic cameéras dur1n¢ Misaions
‘s .- 1028-1 and 1028-2 received a MIP rating of 85. A summary is t

o /AIM resolution values measured by AFSPPF,
_ ‘micron by 80 microne

_‘ Mission j'?-Camera: | _? |
1026-1. * . FWD 'l

oI 1026-2 .. AFT. ' <

“* 1026-2 ' -FWD - "
1026-2 "  AFT -




- OBSERVED DATA

Cow .

T h ' : e T A
=T Mission 1026-1 provided p*‘\otogrdph.lc coverage of 3 fixed and 2 mobile - ey 3
Lo ground resolution targets. The best measurable performance was demon- *". . -

L ~ strated on Pass D-47 where the Indian Springs hight contrast CORN target  ~ ~

3-7 7 was resolved {0 7.7 feet by both Master and Slave cameras. Two frames

5 02 jater, (45 miles) Southwest of Indian Springs near Pahrump, Nevada, both | . - ..
" "y cameras resolved 12 feet on a mobile medium contrast T-Bar target. LT
S This indicates that on-orbit system resolution capability was at least o
:2'f 130 lines/mm for high contrast targets. The dynamic system resolution B
" . test at A/P showed a capability of 194 lines /mm. The on-orbit T

4~ . resolution limit, as computed from vehicle attitude rates and IMC error, . _' ;T

: was less than one foot along track and 5. 8 feet cross track due, prmc:.pal}y PN

=2 %57 to earth rotation. This would limit on-orbit resolution to
%7*% - 160 lines/mm. It is highly probable that the ‘lou of Fesolution; 1

: " the limiting 160 lines/mm to the obsefved 130 linelhi:m is due tq’ opin

.7 ;. atmospheric attenuation and its attendent lowerini’ 'of’, il
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MISSION 1026- ISTELI..AR tNDEx cams:m

ey -‘ﬁ

AR ' © ..+ Component = . }
. . - X —’—-—-—-—— ) soan, . ) “ S . 7.‘ "“
' Camera : - i
R . Index Reseau = - < ..° . % ‘ ..
‘..L‘," A . N , - - 7 ,;- Q- - ; | - o _‘"‘"
o Stellar Reseau - ~ 23

-

n-, . . Stellar Camera:

-y R E S T
L B 3

SN 2 Exposure T:lme
- _':"-. ~"Filter 'I'JYPe
" FilmTYPe.-

SEm . o :
N A P N . .
%y ‘1.:"‘._"..". :“-‘-: ‘- _‘.‘ " un’ e G5
,é- e

e ;. " Index Camera: - s TR e R T

L. S T b
e T Lens oo e 38 mmt/4-5 RN LR
'._T"ff,“." . . . St ",ﬁ.“‘;". LRSS "_; [ "-u-.,, ! :"h'u_; .:"',',:- - f&m
R . Exposure Time o ﬁi"-;,., _f : SRR s
- cﬁ , o ‘ Filter Type o '.-'-'_.f"" _;_~__' ' .
QT S Film Type '

j; ’ “ 1 t.‘!,’C POST FLIGHT EVALUATION

-
- e = s
.

B L
&

Approximately 20 star images were recorded on each frame of stell.ar
photography throughout mission 1026-1 by S/I #D75/92/93. Although some

.'\--':' star imagery was elongated due to vehicle motion during shutter open tlme S
A... - star imagery was adequate to determine vehicle attitude. : SINE
g" Four coasecutive stellar frames out of 404 recovered frames from

- .
.-'E{ : - mission 1026-1 were affected by faulty shutter operation. ' Stellar frames . ..
' 182 and 183 contained no star imagery and no flare fog Lmngery of any kigq




%~ normal exposure time of frames 182 and 183. Frame 184 and 185 contain

.- gross fogging that reduced the star count in frame 184 to 50% of normal;

.frame 185 to 0% stars recorded. It is assumed that the stellar shutter

. failed either partly open or fully open during the normal expoaure time of . (7.

«. frames 184 and 185. Also, the frame line is exposed between frames 184 .+ A¥ii)

‘207 and 185 suggesting that the stellar shutter was partly open during film meter. + - "
"% Investigation of the stellar camera shutter anomaly has been initiated to o
.. 7 determine the precise cause of the failure. ,

X Minor edge static and no corona discharge marks were observed in | .
A " stellar photography. _ i I :

Stellar baffle flare fog was low on all but a few frames. The first 18 .
=i frames of stellar photography contain streaks of what is presumed tobe -
particles of jettisoned fuel.

[

St Emulsion cracking parallel to the minor axis of the film begins in ;
added: £ frame 264 and continues until the tail end o! tho L5 :
'-{"‘.;{?'\ - s ;
< --';_- .::_ - The tndex camera operated wel.l throughong thdthh cli .
. 416 frames of good photography. No index caméra ma&uncflons Qccurred
.. Dendritic static and corona discharge mrkq were absent from all index’ '

M

. camera photogrlphy.. - 3 I.. B T R --'?%'13"7‘*;-'5—‘7"325 o
.ox T - R o ckERET T




MISSION 1026-2 STELLAR- INDEX CAMERA

A. COMPONENT ASSIGNMENT . * ™ e e
Component | - - Serial Number
Camera o D-72
Index Reseau L 89 " '

Stellar Rescau _ 85
B, CAMERA DATA AND FLIGHT SET'I‘INGS__ .

Stellar Camera:
Lens S I
. - Exposure Time T 23
- Filter Typem '
Film Type

Index Camera:

- Lens e a.. .38 mmfl4 5
Exposure Time o - n 1o 14500 aecond o P
Filter Type - Wratten 21 | pAE
Film Type _ ' E:stmn Type 3400 IR ,§~
C. POST FLIGHT EVALUATION L |
S/1 #D 72/89/85 operated normally throughout mission 1028-2. Stellar = f‘&"
film was expended in frame 55 of pass D 148 after producing 388 frames of . .. 3’ ~

acceptable stellar photography containing approximately 20 stars per frame. .-
Dendritic static and corona discharge were absent from stellar and index
camera photography. The index camera operation was good throughout LA
mission 1026-2 and producedid34 frames of recovered photography. Stellnrl
Index camera operation is rated excellent throughout mission 1oze 2 .
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= 'SECTION 14 -

: VEHICLE ATTITUDE ? : o
,, 7% The vehicle attitude errors for both Mission 1026-1 and 1026-2 were = * 73!
e demved from the reduction of the Stellar camera photography This '
o _* = attitude date is supplied to A/P by NPIC. o

‘ _ The attitude errors for each frame and the attitude control rates are .

~ calculated at the A/P computer facility. The computer also plots the N
" frequency distribution of the rates and errors. Figures 14-1 through 14-6 .~ ..
= . show these distributions for Mission 1026-1 and Figures 14-7 through

-c 14-12 for Mission 1026-2.

o The summary table beléw lists the maximum attitude errors and rates “
g that were experienced @uring 90% of the FWD camera photographic operations, ‘
-%: - . excluding the first ah': frames of each operation,_ and the total range of the . . -,
3{ .pi"-‘. errora and r‘tes.ﬂ ‘ . ‘ o ¥ '-.}; v‘“gm. ;;Aﬁ"‘({ 3' ! -._. 1 "
¢;= S SRR ) - Y ::';, }&

FEI w77 Mission 1023-1: k: 4 Misaﬁ?gﬁlogﬂg

i Value S el - 80% . Rang__ B "90% 3

" PutchError (- 0.65 0 -0.92t0+0.28 >, - 0.55 ~":".0.88 t6 +0, 14

: Roll Error (9 0.24 ° -0.40t0+0.60 . °  0.56 - -0.56 to+0.98

i . Yaw Error (°) 0.70 . -0.56to 1,45 ;;_'q 0.87 |, -1.10to +0. L
L o ' : R o AP
s .. Pitch Rate ("/hr.) 37.80 . -80to +100 - 41.08 ;,4_-85 to +85 %
.. RollRate(°/hr.) . 33.15  -75to+70 T 48, 52 _f-"--ss to Yes I

Yaw Rate (°/hr.) 28.48  -58to+54 .. - "30.75  -38to 63 LG

- The performance of the attitude control aystem is comparable to the . o L
' control systems used on recent missions. The panoramic photography m "“ T
S not degraded by the attitude control syatem. JEAET SRR CeEa e G
-f::l . S e T oo oo EEE . AT e
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. 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 ephemeris to
calculate the V/h mismatch. This data is combined with the vehicle
attitude error and rate values of each frame and the crab error caused
by earth 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

~ and system capabilities.

The computer rejects the first six frames of all operations as the
. large V/h error induced by camera start-up is not ¢ repregentative -of the . i jrimteoed
L overall system operations.” The frequency dﬁtributfm of theVIh ITEOTE . a8

The summary table 15-1 presénts the maximum V/h ratio errors aad ' = -
resolution limits that existed during 90% of the photographic operations o
and the total range of values during all operations that were computed.

The high "Along Track Resolution Limit" on the A mission was due to" *”'f"{ '“j%
a low perigee. From latitudes 230 to 205 the Pan Camera cycle rate . ;. .« mﬁg
limiter prevented appropriate FMC match. Some operations on the first IR 2
day also encountered error rates higher than normal, previous to adequate. . -~ "
orbit definition and ramp settings.

Passes 34M (Median) and 35M (Median) had along track resolution limits
as high as 17.5 feet. This type of pass near orbit tangency at this time of
year exceeds the systems capability of matching IMC and the required .
exposure time. These two pasges involved 356 frames. The vehicle H-timer
reset error on orbit 33 caused all events on these 2 orbits to oceur ten '
neconds early thereby diaplacing operations northward.
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SECTION 186 B ’
RADIATION DOSAGE ' gt

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 at various levels and the base plus fog denasities Coe
recorded after controlled processing. oo

Following recovery the film dosimeter packets are removed at A/P
and processed with a pre-flight sample of the same film type and sensito-
metric control film. Tae resulting base plus fog density measurement of
the dosimeter strips is used to ascertain the total radiation level. The
table below presents the base plus fog readi.ngs for the dosimeter strips o
and the radiation level equivalents. .t Ry _‘:}:._. ,&qﬁi :

Mission 1026-1 7% Miuion 1028438

B+F LR R AT ‘
Emulsion Density Radiation Dens j! Radiation g A B
Type 3401 0.15 0.3 R 0.20 0.7R
Royal X Pan 0,22 0.3R - 0.30 . 0.8R. .rimeuls

The radiation level on miseion -1 was one half of that experienced on &«
mission -2 material. These levels are below that which will degrade the s

photography.



SECTION 17.

SYSTEM RELIABILITY '

Reliability calculations for the payload are based ona sample beginning -

8 f"" " with M-7. Hence both the major part of the Mural Program aad the "J* . '~ =
Sk Program are covered in the calculation, For certain auxiliaries, i.e., . .
o 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.
L However, for primary mission function, the sample size is consistent with -
reliability reporting for the vehicle. P

The reliability estimates of this section deal exclusively with the pay- -, --:... :
load. Failures to achieve orbit or vehicle induced failures are thereby T
excluded. Recoveries before a complete mission has been completed are - -
considered as full missions providing that early termination wag caused .3 :
by reasons not connected with payload operation. - Film quality {s ot ot
considered in the reliability estimate calculation. Hence,‘ oaly el
and mechanical functioning are considered., BRI S Vot

The reliability esti.mate is alao divided into primary and secondary
functions. The primary functions are operation of the panoramic cameras,
.. main camera door operation, operation of the payload clock, and recovery
-~ - operations. The gecondary mission functions are horizon camera operation _
e excluding catastrophic open shutter failure mode, auxiliary data recordin'g.'-‘ i g
and stellar-index camera operation. A summary o! estimated reulbnity i.s Dot
shown in Tables 17-1. Lo

: Panoramic Camera Reliability e -

) Sample Size - 126 opportunities to operate o L ‘ ‘

. One failure - capping shutter on slave instrument on syatem M - 1,_‘"

S Assume - 3000 cycles per camera per mission. Y

y /w Estimated Reliability = 98. 7% at 50% confidence level R R = N
§2 ", _ Main Camera Door Reliability ‘ T

Sample Size - 44 vehicles x 2 doors = 88 opportunities to operate .
Estimated Reliability = 99.2% at 50% confidence level - - SN




Sample Size - 8720 houra Operctlonin sample

Two failures 5
* Estimated Relinbﬂlty . 96. 37. tt soﬁ conﬁdcncc hvcl“

Payload Clock Reliability

- Sample Size - 6720 hours operation in eample

No fajlures
_Estimated Reliability = 99 0']. tt 50‘]. conﬁdence level

Estinv-ted Reliability of Payload Functioning on orbit i-
50% confidence level N T 4,
1

Re covery System Reliabmty

. 53 opportunities to recover : ;‘
w1 failure - tmproper;peptrttion .
"@ Eetu:nated Relhbiltty = @G :

S Y

Sample begins with 5
Sample size = 14,740 cycles

Two failures v
Estimated Renabiuty 92.6 at 50% confidence level

T LA JEES

Borizon Camera Reliabm:.y =

Sample begina with J5 - 63 000 cyclee ‘

Estimated Reliability of Single Camera =

Estimated Reliability of Four Horizon Cameras ata Parcllel L8
Redundant System = 99 91. at 50% confidence levcl
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I SECTION 18

SUMMARY DATA

oL The comparison of the operating parameters and the performance
= achieved by previous missions has been difficult due to the large volume
7 - of data that results from each mission. Some of the pertinent character- ST
‘-7 . istics from prior missions have been summarized in Tables 18-1 through

-
T, 18-3.

e The summary data was started with Mission 1004 ag the J-05

Tt camera system was the first to incorporate the major modifications of the !

. titanium drum and scan arm, four roller scan head and Corona J I

: ' capabilities. Only those missions that culminated in the recoveryof = .
some photography have been nsted therefore Missions 1003 and 1005 o

.. :
i~ -
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