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This report 1::-...,:-11'1:5' ti:c Siend porfoirrice evalunsion or

dlssions
1041-1 wrad iOﬁ" 2 of the "‘w 1, Tregrate The purpesa o this voporl 1s
. .

Lo rletiue "he perl rrr;i.nc_t‘ cracacleristics of tha J-hO prriand oyahen
t

PR
. e
. . . .
- . . - -

e net'tcmr._.ncu maluddun w28 Jointly conducted by rocpossniatives
of Lockheed Missiles and Jpace Coapmuy (TUE0) #nd T7FK at She & cillibies

of WPIC and AFRSITH. . Tre c'ri‘f~-1 ine avaiustion vsing Corena evst nzeriag

photograrhy acquired cvewr the Um..,cct aies wios pevfommed at the irndiviual
contractors plauts, . BRI i '
+ i . ) .

"'l:.... g anbil,_tivn Iata use d Tor this v epart I8 cutaiaed Juom o erne

mem. orguu'”tmr s. The d_LthSF‘ denaltv ota, 2ad WIT/ALT voselatica ure

‘cdux.ed by ACGPIE _The vehl_clc tui’tb‘le t-rm- values, feang correlation

.

izt

times ave made =t BUIC who also bLup.L" *‘ue r‘rr“ eBising Sc 'r'u'y reperty

pub‘lishe.cl"-by . ' S |
' 2 ! B ' ::‘

f‘cmrm‘rer proyran:s vqlopcd'fay A/ Fare u+111.'..:d Lo fm'Lc alnte and nlct
A

the; frequem.,f di.,trlhﬂ fon of the various contribitavs .o it gl sneer Lo

permit ::..nalysm ':-.nd cofreletion of the ecnditions or ph n-w;m)‘—g o ila

infdr:nation centent and quality of the acquircd pictures. a;i_putcr snalysig

of the o.{posuve, proces smg and il.J.mem ticn data D],‘u‘f]_-ux‘ I~ (] m,»cr:-s.',::_w.ry

data to analyze the oxper sure. criterm-so]eded for tha 15 sion.
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SECTIGN 1

L .~ . SYSTEM PERFORVANCE

y. 1-M:c:=sxou OBJECTIVES

' * he -payload section of Missicn 1ch1 placed iato crbit Ly ¥1ight
‘ q_:_ s "_‘l‘est Vehicle #1634 nnd THORAD Boc.ﬁ'or ‘,, 506, conmsisted of two vanciumie
B cameras, two Stellar-hdex cameras, t WO lari SA recovery capsules and
" & space structure to enclose the careras ang rrovide mounting surfaces
"~ Por &1l equiplrent. Figure 1-1 presents an .inboard profile of the J-ho

Vﬁa.yldad system. This Corcna "J" system is desig:ed to acquire scarch
, and reconnaissance photogruphy of ucTected areas of the carth Crom
o orbilal altitudes. A seven day -1 missicn and a soven day -2 miuslon
' was planned.

.%B.  MISSION DESCRIPTION

The pqyloa.d was launched from Vaudenberzg Air Foree Pasa (VA‘E’B) b

'_21)2 Z (1452 FDT) on 9 May 1)0‘]’ Ascent and injection were normal and

the achieved orbit H&S within nominal tcleragees. Tracking and coarand

"‘--"':._-._'i_- -"'"aupport was effected by the Air Force Satellite Control Facility con-
- sisting of tracking and commend stations at

L of
. " thé Satellite Test Center at. "'u.imy-mle, California. Mission 10%1-1 con-
" sisted of & T day. opera.tion and was compieted . by 2ir-recovery on 15 tay
1967. Mission 1041-2 vas completed with an air recovery on 23 Yoy 1057
; .~ following & 7 day photographic operation.

nnder central conhro

The comparluon of tho pqanned and ach \-al or'*\:x.u ;:u:um' Grs L5

tabuluted as follows.
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Farzmeter - Tredicted chetuels

Ferted (iim.) o oLk

_ Inclix}'itiun (Leg.) . . . 85 =
' Perigee Iatitude (Deg. w.) - 28.6.
Ecc'e‘_rilt‘r.ic:.‘uy L L 0.0216

C.  PANGRAMIC CAMUMAS |

2k, 35
Perigee (wM.) - ¢ 99.8 1011
Apogee (N.M.). 256 . 1430.65
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The photogiophy was rated. vcod b the thobkc-intevpreters. Toth
~ Dy =) : i L .

cperated Sat 1.“ac torily.

D.  STELLAR-THDEX CAVERAS a

The c]nr'k matrumenta.tlcm, corny .nd,. \,hnrmlcbnmol, I

and :u.ccwery subsystens perf‘m moed f'a.tista.(.torily.

VLT e

. 'There werc No significant 2nemalies in ‘c‘n cperat ’mn Gf eithor unit,
The buse plus £ég densitiecs were h"_blu:r ite I'o radiziion in an unusunlly
" ’nig'ﬁ apogee. 'Ibe imag,es ware ad.equzte ﬁor m.g,l tude detemtivations.'
Eo . R‘\D-[ATION i Ot ) o -
; ¥ission 1ohl-1, issicn Lokfen
e o B +PF .3+ F
Emulsion - - IDovsity  Raddation Dopstty. Podiak ‘ivn
“Type 3401 T 0.9, L@R 0.64 7.6 R
Rcwl x Ihn' -, OC.TO 2_.6 R 0080 3-3 R
F. OTiER SU‘F-SYSE[‘E‘.’JS . . L
L ..‘-c ’
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13

o



e

fON 97un dn-exey aInNs saay T 0N asuweado, Kex
iy ad

{0 eJoWR) XBpUI-JETTE9G nliy — - 10l 001D

10N woshsqng Lxaacoey g, T .5 toN é3qeseep Addng
TON wIaue) Xepul-xerress ,v. . tON ®aouR) aarTS
tON weysfsqng Axonoooy Wi N T T toN eJewey JogsuY

™ot rsTesT

01-r RETSKS F VNOR0) = ST QUVOHNT OTLVIHoR




A.

| ENVIRONMENTAL TESTING -

1.

R ' SECIFION 2
| PRE-FLIGHT SYSPWM5 TESTS

-
[X 1]
“

4

Test Ohjective

As & standard procedure,.the J payliad systems are oubje scted 1o

therml/a.ltitude environmental testing which simulaler orbital
environment. Qne of th_e;purpases ef thit test i tc dercusirate
the system 'suscéptibilit:,r"tto' corora dis cl'ar{,e Such discharge
fogs the film thus degrad_lng the ﬁpelaumm.l photooeaply .

1 . : . .
Test Swrm\arv SR .' .

" The - J-hO HIVOS test was conductnd f10n1 3 ﬁugus., 1o 16 Augusnt 1046,

During this time 5638 f’rameé were run 1nto thh "A" b\l\..:\l.t and LUCT

.frmes into the B“ bucket. .LhC l,u. es‘* pres.;urc attained vazr onn

micron-';, IR g M

The. pan films exh:lbited very slight start-up corona on h fromes.

The last 200 frames on -instirument 209 did not irdicate’ a.n, culpul

- H.0. shutter operation. ‘The a’bsence of fogzing was probably &

bulb feilure in the fogging fixtsure. since the TM mdnitor '-‘-'nc ad a
shutter pulse. To conform to’ a. FEWO #1("28 thc H. 0 units were
replaced on this instrument. )

The S/I unit #102 did not qua.lify for l"light due m excessive

corons, marking and double exposures

Failgafe cccurred in 1nstrwnent No 2 in Rev No. 10 cof the "B"
bucket. Malfuncticn investigation was incendlus sive. Dua wo fajil-

'safe, vehicle dea.ctimte sequence was not perf‘orm“d.

‘Instnmentation performa.nce was °atisfactory. :

The cycle rates of the two instmments vere one ard one-half per-
cent apart during estire test, Tne Mazter and Jlave cyels counter
egreed with actual count._

5



. The =1 Stellar/Index monitcre performance vas neormal.

The -2 Stellar/Index monitor was satisfectory. However, there was
1

one misscd meter and twc shuiter pulse failures in Rev. 10.

Claock accuracy was satisfactory.

The pressure make-up systenm operated normally. Gas conswzpiion,
however, was too high at Q.45 PSI/ltin. During P41 operates, interral

pressure increased to Lo-t) microns.

The comnyuznd system opera. ted nomally, The V/H delay steppor feiled
to home on one rev., This was o.ue to the command not being held in
long enough, .In Raov 10 ol "AM bucke ¢, the V/H rrogramacr fuailed %o

start due to improper murter of Br, 27 commands belng issued,

Transfer frem -1 to -2 was comnanded by X2-38. All transfer functicns
oceurred normally.

The orbital sine f'unct:tcn benemtor (0 S.F.G,) o*\eratoo. normally in
both missions, : :

B.  RESOLUTION TEST »

Resolution and theodolfte tests were performed on 2 Septenber 196€.
Results of the thru-focus resolution testis of ran instrum-onts 268 anf'l 209
showved the fol_lom.ng characterist:.cf '

'Ma.ster Pan Ihstrument No. 2:38 -, B ,' :

" Maximum high contrast resolutmn 178 lines/mm at’O. 000 focal
o position. L : :
Meozimum low contras*“ x"e.solut:u,n 1il linaa/mm at. 0 OOO foeal

R N

. position. :

-

S.lavc Ins!;rument No..209- .

‘Maximum high contragt ;-esolut'ion 187 lines/m at' 0,000 focal
position.

'Phximum lov cobitrast re.;olu‘ion 112 llnes/mm at 0. OGO focal
. position. R )

s LI,
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Both instruments met the system reqwirezents specificnticn.

" The J—hO g,,r.,tezr vas uGEtLd F‘r'r lhh" leakdon 7 August 1546. A pia

hole was foa:nd and re a:wpd on one: of t‘:e 3L we 1n<;ut,..cnt H O. benis., A
2 (

- ) light. search- then pruved the .,y'stc:n to- bc a.cmpwb ie. - N

D. FLIGHT pmnmf‘ AlD CERTTPIFATION

Y .
‘The firs’t E‘Light Readiness tést. of I—*a.nora.nic Instronent y2C8 nnd 209

was dqmpleted on '_ May 196T. E},i'c:e'.ts:g.\r'a éruls ion build ug A8 nosed in the
m’oceased im.ger,f ot‘ the plfeten hrinmgc *nr‘cers and alr\n‘r the Cormat
edges of both instr 'nerﬁ 3. Tnotnmo nt 7;:'_08 and 200 were cleancd and a
second Flight Rcad.ine.;s test wa.s ccﬂdu‘.#ed en 2 May 1967. Framianticon of -
the processed. "hOh Lype f‘ilm from toth u.moram;c. irstruments revealed ae-
ceptable cwmnera peJ. or'"'tnce moTuc,ling ‘elean forma.t and shriskege mlors,
tracking, ncrmal rail .,cra.tches, ho;iuon f‘iduciatls and shutter function,

tm tra.ck, sevia.l number, bim;ry ‘inde:c marks, : .nd. binary word.

Procesqed film ethibits fron Lwtel]ar,flnde\c cameras £-3101 and D102
-Iémonstrated a.x.ceptable perform'mm_. - Both Ste‘lm. comeras peoduced sood
resea.u, fidueial, and correlat;ion Jmnp im,a.bery on Tiln type jhut. Asch
Index ‘cameras produced gocd resea.u afzd co*‘rela*ion 13:np imngery cn.film

-3

ty'pt‘ 3'-!00. : : R ‘ .’ - -ﬂ; Y

thht fnm spools j’ehm and 138 (Pox 50) vere placed ip thb
ce:mera supply cassetta. but were removed and returned o
When it ‘was observed that the filn wiaps were 1i ghtly stuck tn'getlior prin-
cipally -a.long cne film edge. A/P il stc; age rcuh own.:.aturp wus 68°F
and 38% RH. Box 50 vas transferrcd to the Flight Londing rodm torg'a pericd

ot 2’4 lmurs before opening +Box 50 J:t a’ room tempomture of 70 F and LO RH. -

A

‘e N
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PV 1624 vz an Agema nnmle (£3-M3) and a ‘!um oo _cted

(L'\!-E.'l, " 8/3-5C3) bcc;s‘ter. Wis wehicle weas ‘ccnl'_‘_;;,u:ed tor . tnfls _"i' o st
in orvit configureticn with a dnal 1'«'-:&1::‘."9'.""\.‘F'J-},J?-bf-f'-iiy o Lumeh neevievod
from VAFR, Pud SLC-3 at 2152 (MT on 09 Moy 167, {

JLS “Ca.lead y.:n:,nu 3 fleun it 2 nay 1 i deoy ass -u‘o}j, “hich
will Te stondard equig mrent on 5y SECmS J- A .-.-.s-fi There vere Ac probloms
co*men.ted wi th tniq uaw assemdlp. - The J-50. coLerand ".;;mt‘\,.ui s coairied to
c-].imnate tha- cup:a.o.ility ’of reck, *rra cc:.:::.’.:fd ( {’TC) 15 to recet the Intor-
rix séquence‘-:ti:rd th:'ﬁ 4 step counter (o“ et dcns om.nter).- Tere wora 6o
oreraticral. preble ohs x.nc:mmtg.reﬁ m,th this ciange. The riminder of e
o-U0 waylted ‘sy"t..a c.on:or‘nﬂd. e the "' tals md JoL o centigveniion.

The J'-’LO '\d.ylc.ad systen v prepared-for .’llghi. ui:ili-_f.'j,ng bhe fuil
Thase TII (T“E‘.Cuor‘f to Bad) _concept. '

Lcwnch ‘ascent, ::md 1nJect10*1 ew.g.ni"; m.cuyr‘.d 1., sroszasmed, iluvcver,
e f’a.uure of the vm.ocity mef:er to.dut the Then, n,wme oof v-e'rﬂLcu in
burnhw’ fuel to d..-nlc..ion witly an orbit pericd lergor then » 1--u_u.w‘{ This,

the orbit ach:ﬁ_ev 1 was aot: within 3 ..,:Lg-un d;wpm .u.vn..,.

‘een carera OI‘t._Lc-.t onaJ alii"udcs vers -’.’.l)pl'():{_i;-’.'i‘.::"-“ ¥ five (5) oo,
hlgm..r than r'omina.l

] . . B -,

* .
- - - . .
.

- ot

- ..'._-_»

N Insilumen atior- 'md ccmmnd,._.‘{ste ng - 01:6‘:!:“._0(1 :5"15 13fmet
fhe_ fl.ight .

-

l i

redly Jhronghiout
- ) L

i S, . )
{. . N L I ' . v
P2 et . o] - .

'T’be cn-oroit aine functlon generator (("‘“"G) and c¢leck By 31 e dnetionad
ror-m.] 1y f'or the duraticn of ‘f.he nission. T ’

" Tal emtry duta. ir .dica.ted B hutfer fa.llure ca the Ix‘dd cemeTa. dﬁr;mg
Rev 213. Nherwise "‘l"e Stella.r/fndex sysh:m functionsd noxrral.l‘, '

’ . 4

' :GF-ZCRRO _)3 {early -1 to -2 .ﬂd.tchover) WALS port‘or’c':;’ en Tev 9L _by..

and all iransfer f'unctwn.., vere norn.a.l. o ' ' . N

>



B.  rARCRANIC CANVEA Bl
sth Fe ‘kzazic PRLCINS dperated ceren LTy Lhrer heud fla o looien

» CLMTIR Speeanloa, Sonrienn, oleu-liun,

‘and transpervt fupﬂtlon were nosial Jor all rzoses ncpitorcd. The cut oand

wrap. overaticn and nrahsfer to 5"0 -2 g e ocecurred o8 pecgroimoad nrdl b
- & 3

the KIX-Z0RRC 38 ecumnad (enrly A to 2 s:itctgrer).

The rancremic film wos exinusieod on v

v 213 freme 3 on the Slave, .

Taneremic Tilw: Cocuuption (Tianes)

Pro-Iaunch 104 11k
-1 Isi_"Lssion : '2(.3' 2';:_)0
-2 Mission 2935 3Ch
Total, - : G638 . €038
FHIC n'f*“tCh

The initial crbit disnersicn af‘u ed Insirureont eperaticns In soveral
aweas. The FUC ramps ntilized on thig 'n., sion wers moeyer desiorsd foroorbifa
a8 eccentrie as encountered .on this--t‘l f‘ht Tt tms igo aceostary he tias fhe

IFTimer to pl.‘..ce the progremued 0p~=r'n.t1-.n sver the desived lajgetis,

Cperations that were Laken cn the rt-e-fl._ight WG mamp sattings teior . to
- ad¢quebe orbit dstermipation vere at allitudss Lot were 22 to 30 rer cent
hizher .than nominal.

There uere goie opersaticns tg.ken cn the .-rf‘n,g J\“["lt ol Khe B vr:*.'_:’tlp 2
adequate orbit determmation had been aocrmpllshed '.?hL..n operations wern on
‘orb its.on which the I-'-Timer was biased after the.T(C I"Lmi had storted.



oy

% -

‘The actual ground tiacks Were mr.mcg, vest Cion the noniral couni +
‘at 8 rate of SO nautical miles (M.4.) ver erhit at the 2quatcr. 7% wag

‘Timer in 1356 N.M. steps. TLengitudinal 3.1*,5 ment errers of up to TOC MM,

.at t‘le equator were enccuntercd.

3

LT

Latitudinal nismatch 61‘ 23 pch 'ss four (h) degrees sere anscustered

wILC

even when the H-Timer was sv rvnchronized ..1th the orbit., ‘[hig reonlted in
bia.sing the H-Timer even though no. lcngl*udlral migaligivront existed.

The mean al*ltudes cf the Cauera onerations wers Anpraxirately 5o
higher than naminal.

IS

lC . IP’STRUMEEJ‘I‘ATION AuiD COI""” iD . SYETIY 'PEP_-"‘CE-‘.-"\:‘TCE

Y '

f

"'he cemmand system wag s-atlsmctory Tor both zicsicns. This earmand

system vas modif’ied to’ elmin..ﬁ'e the capability of rese S the intaramix

"t)

Sequence, and the' four step r-cunter by RIC 15. Thera wore 5o orornticnal

Problems encountered during the flight with'this modiv 108.*'1\;1. The enly

'tenpemture gensor which became an opet T/M point diring thb pre-£1ight
loading sequence. . , ‘ oo o ‘ N

o cr.ocx SYSTEM PERFORMANCE "~ ~ '.- K

7 Clock system cperation was - nom for t'Im tlu.ratlnn of tuc 1 Light.
Sa.tisfa.ctory time correlation betwecn 1-ne flighr cmn;_.- an -
time was obt&*ned.. - oo . S

P .. .

E. P‘in.S"‘URE‘ l"LKI]—UP SYSI‘EH 1"'" CMJ\JC" Ve O g

Pre.:.sure mke—up system perf‘oxmr\ce vas ncma.l Lhr cughont the f.Light
Aversage-gos- consumption was a.pprc\c.matolf 1.9 ¥ETfiia Lor the 253 winutes

_ indtrumentation ancmaly encountered during this "l"su.on-a:.l.s the Ho. 2 My

possible to corpensate for this ’ﬁn*i"uuirla; miza’igmens by slewirg phe -

SF 4

of. tpt.a.l. operqte- I::Lmq “The sysf‘em Wed §° .>urrﬂ us of 5;0 PE _A at the ond of

the mission.- , e -
. _‘. I B .l ..2.. - R
. . . B ) . . ‘e )
- ] - ' R . N
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- »~ IA.. - . - ..
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Fo  THERNAL EXVIRCHMENRT
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. ' : 2ge instrwnent Lemprrsatures rangad fiem a.llgh of 35% +
low of 5178, : - >.F toa
. oS - The therrmal c
. e The ontre 2int varteen o v )
T = lr 1 paint pattern on the roylead Sycten iag meiified
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SILTTIOV B

PISBICT 1ob) SRCOVLAY GYSTEMS

=1 MISsION

" The -1 re2eovery capsule wes suceoss( wlly fsccovered by air aantch
cn Rev. 33 at 0026 G40 on 16 May 19067. ALl vemeniry events appeaved

normzl and occurlcd witnin speciried tO‘Prﬁnuﬁs. Capsule ivpnet wes

within the POLlnal 3«sigma dispersica.

Latitude - Iénzitude
Predicted = ©o21? 00ty 163° 35.6'w
Actual, - 26° 22 163° 17.0'W

The re-entry sequence uf efvnts is- Lﬂn1ﬂ1ned in Table 4-

I3

-2 MTGSION

The -2 recovery capcule ung successtulliy recovered by air cabceh

- on Rev. 215 at OCO3 GMT on-2% May 1967. Capsule Ivpact was ApproKi-
- mately 240 miles down range and 17 miles off "track. Tost’ recovery
;excrciaus indlcated recovery timer eventS'"ere within Sph.lflu“tWOHs.

An investization is continuing to determine the’ cause or cauges of “his

‘anomsly.
. c - ﬂatitude A " Ionvitude
. - . - .-, 0
Predicted 28" co'n ¢ 169° ka.2my
Actuat ~ "~ - 210N 169° k6.0
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MRS 1ok,
RECOVERT D UE0R OF e naas
FEvent Temei 2 Tt
Aotual

© #Arm _ 76,81 M/A i Tale

#Pransfer ' 2.00 /A 2.0 SRS

- . - . . PR _!,_.2
Electrical Disccnneat 0.3 /A Gegon q'{;
. . Separation - e -
**Spin ' 3.4 3/A ' E RS RETo

Retro 7.60 H/A .55 Y oous
Despin : S 1046 5ifA 1075+ oush
T/C Separation .49 H/A . L35 Yo
**2"G" Switch Open '_ 532.26 - .H/A %ﬂj.?(—l) ()
Parachute Cover Off 31:..11. 33.35 g o
Drogue Chute Deployed ‘ L. 0.65 0.890 GuG3 = 0,0
¥ain Chute Bag Separate L. ky 10.80 T A
Main Chute Deployed 0.65 9.65 N2 Y0003

Mailn Chute Disreef i 4,88 L.55 1.5 50,80

LY
3
* Frcm Separation -
*¥% From Electrieal Disconnect .
*¥% From Retro - T,

TATIZE h-1

1

R - - . L LA 2 - .-“ "



COMPOENT ASSTCIMEIT

LA

Couponent |

- Main Camersa
Main Carmera Lens .
- Supply Horizon Cemera.
.,S!Jpply lorizon Caz:.era. Lens '
Take-up Iorizpn_oamera
Take-up Hor:’i:_aén Carera Lens
Supply Caasatté
| CAMERA DATA AND FLIGHT SETTINGS .
Mainfcﬁmer&:
Tens. .-~ .\
st wian
ST+ Filter aype
el #1in Type (Bastmaut Kodak)® -
S Supply Forizcn Gameras' ‘

Cec . Lens : *
R h Aperture Setting - =
ot ©. i Exposure Time. R
2 Piltermypes . i T
.. y .

. Iy

- Take-up Norizong Cameras:

- Lens )
. Aperture Sebting R
Ebcposu.re Tim
Filter Typey, L ey

SECTION 5 .
. > MISSION 1041 FANORAMIC CAMERAS

Yaster {(¥%D)
Seria; ﬁggge; .

208

_21¥2%35

-303¢6
'E12§_361'
28965

| m12368

‘sc-52 .

feh“é}jlj"'
0.225"

Wratten 23A
3 S '

. Byt
55 ma /6.3

1/100. second

Uratten 25

T
Starbearpd

+''55 uwin £/6.3
'ffa-ﬁ.:.l'
1/100 seccnd

Wrattan 25 -

*

S e
.

Slave (ATT)

 Serial Mumber

209

216nh35

31306
F12101

- 31365

w1910%

£2e-5a

Bhre/3.97

[) R ‘LTS (14
el ten 2L
0l

u‘f"zurard

55 mn /6.3

/800

/100

sacond

ardslen 25

Port

55 mm r/6.3
£/6.3
" 1/1c0 second

Uraf ten 25



HLOEN CATARAS

€. POST FLIGT ZERCH SNCE TVALUATICH

+
TeEST . .The overall Imae-guaiity of this miosion ig gererally goed, IT g

" . . considered better than Missicn 1633 and cor‘r.ra‘r'f.h.‘-_ LG .'::;:, 15 L3S and
1040, ‘Severnl, Tactors combined to Limit Lo o sedepate dzgree the walve

of this mission ¢ for curront intel

-

Lycree, e Myghly eccenivie crbit
caused some difficy it in obtainine coverage of ltergets while ho nizn
(%) O 3

altitude over a small rp ber of tarmats at “he rost acrihern iatisvdes
.reduc_ed tie grouvad 1‘0"0111 ion. Some furlor t‘ adaticn resulted rrom a
' szzml arca of out- of-mu.us 1. 'agt_ry 01 Lie aw-’ coliing sareral, Hearvy alcud
covnr and ct!’*er a.u:nQ.,vhpriL atteiwaticn in sdae tavmel avoaas aiéo inited
the value of this missicn. Hovever, it & noted thal the shoto-in- siprelorg
‘Judged the mission as "falp teo go;sd."". ' ' |

" The MIP i*ai.ihgs for the =1 ang -2 alssions vere hotnh SS s and the LIp
frames for both mizsion s eghients siere sel:cted from bhe forwaid-lecking -
cagera _z':nteriéll., Usuﬂll,r £ the afiilon! t’im, etirern prediges the Yattor quat-

ity iu'a.gery and the HTP fremes are sai zctid From that emara. The vela tum_f
good r:erf'or'm.il;:é of ;! “he for'.'ard ceForn on. this missicn my ha parily atkpdi-
buted £o .the. 1'elati‘mly high .JO.L.-I' 2l f;.t'mns seRCCuNt oLy i (hs© ard hore),
'.Thar.u '1ation of th.e HC For each camer "HC'\"S no SJ,_HII ico it differonces.
It 1s not.ed that’ the P‘rf‘omncte .}ra“‘aL.Lun Tean stated that ... Liv infor-
.~maticn content of the aft c:m:cr'). nr:wery is c-auivalom' 1“d. in some wRses,
better™, R - '

L}
.

L

The on J siqnificant a.nr‘m.‘.‘. ~of tht‘zl forvard-locking pancramic canera
"Wn3 an open s-hutuer failure of the starhoard (outnut) {0, device for cne
eycle (two panoramlc. frames) I'.‘xamnation of .s:r.za'cs Lron ’rhlf' H.0. beth
-be.fore and aft er the anomaly .,n.caed hopmal recults. Although a coentinnous
' open shuttﬂr miTurH o_Lt‘ the. H.0. “device vould te catastrcphic for the an
camnra ecncerned, t‘ﬂe nresent e.non-aly is randon and no action is indicated.

c e . - - - R P .o e
. ‘ . A_......_. . - B

s - -

. .: :,- L 16 7 . .' ; ' . '_
) . ree .' -\ o .. .. b -




e

focus area tliroughout both miscion sz

Cn the efi-lcoking 1"'m r‘“*.ere. -‘rl".t-;-r.ia.l. thare vas a seall oot

Sibhts e cant of taiag e
RS LUe exceent of toly ancanly

- ' )
3 r Lo ys -~ - . PEIx ;
tended to incirease ith ~otzh Lha mis sin The cause i.:, belizved o be a
i‘,llpt j:r:&cking tias acress the claten ,-'w.J’t..:uf, fiom g s‘c_}‘}ht ':ri::.?.li amend,

Levvective action beyond the t’AL nsive 1liment precomtfong pramally
used 13 net ecou arrph.t‘.d.
+ ~ N -
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SRCTTON 6

by
L]
: TIEBITON Lk FIELIAR- LN CAITHENS
L]
Ao COUDRCUANT ST
' -1 issicn '
Lonnonent Beelal Tu-bop '

Camera o o L1905

. . '
Irdex N:doan . - 13k 197
Steilar Feccau : ! 133 e

. oo
B, CANFRA HATA mn FLIRNT SEITLICS,

Stellde Cumoara:

», e N :

Leng . o L .35 e 't‘/"I__.B _ £5 a7 /1.3

fXposure Time. ¢ 2 saconds 1 eond
Filter Type , 3 . : Ionai oA,

]'r-dn“ Canaxny - - oo B

Lons C . sBaae/hes 2 RVAIN
- Ivosuve Tiine S ' 1/5¢2 geecnd IO ameond
‘ Filter Tyme! - 1 .E'I:'L'&'.l.\:n 21 oot Lea 21
#iln type (Bastran) - . 3kco - S 3heo
L a . B . . ) y - )
: ' | : ; .
C.. TOSD FLIGHT EVALUATION . -.~... & 1 :
. ’ . et N : : . v
Ste!.lar Ca.meras . PO
. . . B . . . e "
; .. 2

: "’oth Stelgu i‘ CALerLs. Jiere 0}_)(.1217_1.011&3. thrc'u-?‘;cut their aoslined minsi

sexhents.  Stellar irage motien, vhich was mall thvoug,hout he cdshiun, uas

Jererelly in the roll Jeor chvent. . The Stcllar i‘m..'?e-* vare Ll\!r;quate for aliitude
determination. . . . ' '

. .

AN o



: The tase plus fog deasitics of the Tuollap il wis

b

rormal with the Mission 1041-2 fog densiring

“those from L04i-l. It has Leen dete”miﬁnd chal fha canse

alshes han

is

redietion expeosuve resulting frou uue unusually high ﬁ*b1*al

.

An unidentified irnge Aagpeared ia a2 Tlve Tie e

10k1-1, and again-in a four fyope seqieace A7 Lissio 1ok

,
s
i
5
..-

noted that these sequences occurred on synchichsus crbiis.

wag ‘concluded that the ¢bject peoducine the

'+

~

e
vehicle system.and th s beyend the scope. of .engines

There were no s;gnlficant.ancrn_ies in tha wperaticn

Stellar camera. . . -

Index Camesras

Both Index cameras uere- cger .biQph throuuhuat

Segments. The quallty of jmapus from bcthjcamernn uas Secoeptabio

Ah increase in bas e plua 103 dc ties; cortesponding

in the Stell&r films, was noteéd on tne Irdex F1lms. The «

increased radiation expos u:c, as-descrlbed.ln the ﬂﬂrw'“ iﬁo on G

F

Cameras. . I S PR

'
+

There were no significant: ancralids in the crewation of

. -

camera. : - o I
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_ 10k1-1 - AFTC
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» H "
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R 1 "
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L] L]
L SECTICN , iy ‘ ,
PA‘Oh JIC CRATRA pPOSTT : R
t ! ' o BT - v
- .- Al "
The Iaster ‘¢onera’asu ned a O.P25 fach sPit wnd ot ton LY

filter. The Slave canera had & 0,175 ineh siit and o Weedllen T i bep,

These cond'ftions pJ.act.d the: ne ‘r{pal cxrcoire, nenr fhe iotocodtaie oee-

cessing curve.

-

The frequency dl-a'“.lbhtl_. ns of the solur elevaticus and uolaye

~azimuths enciuntered Juring *-:hc phwotographlie creralicrs oo sheun in

Figures 7-1 to 7-h4.

The nominal expooule tires of the agtor and 3lava st

as a function of latitude tor dszes £-1, D-93, and D-ZL5 la Vigires -5

to '{-10". 'I'he prodicted level of processing for the oriziual nesitiye is

- baged: on the in-f1ight perso;m:.v"e estimata =ad i3 talulatsd Lolow Lith

the pmcesqing levels repori;od by—

»

Mission Camers % Prirary ” ) Imtermediate 70ii o 9o

.].Ohl‘l m ' Predicted

N O

I -

o
—
.
-

Bepd'rted

Predicted
Rerort_ed'

o O
W o
=
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Predicted
" Reported
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10h1-2 « FWD
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1041-2 . app |, - Prodicted - |
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SECTION 10 T L
ST ' | _ VERICLE AUY3CUDE" )
_ - o T"".e veh.l.clc attitude arvors for ?cth ”ssion -"lu,-‘ and 1L1+ -3
s ¢ were derived from the rednetion of +‘1{: Stell h{h.:a rh. SESESVAS

i This attitude date is .,uppuoa to A/P- by uezc.

fa L

The attitude errors for :.e.\.h ﬁ-a‘mn and bhe ‘a.,ttit.u;izz ::c'-nt._ﬁju'}." rat.zg
- are cilculated at the A/P cc-mvme a(.illt,,r. ‘_fhie. \.cmou;t.:‘:r :ﬂ..;o r.w].éts
'the frequency distributicn of the ra*es and eu‘*ﬂrs._ 1**_,14 es 1C-1
. ‘through 10-6 show these distributfons for Mssion 10h1- I and Fiures
"10~7 through 10-12 for !Hdusion 1041-2 '
The summry table helow lists the 1..9/\11"1:.;1 attltud.e rrcw “ind atos .
- that vere exp«.rienced during ¢ 0‘,5 of 1he "WD c_1 meea nhot: w(,ml f’li‘ Tieraticns,
. excluding the first six frames S€ each cpﬁratlou, and the 'c.fﬂl. inge of
. the errors and rates. R ‘. ) |
DX e ) ] 1 ! .
ST IR Mission;1041-1 . Mfsedon m'-l-a : ,
R 9% - . Rfmze - ood- s Rwoge
. Pitch I:rrox ( ) 0.3}4‘, -._'-O.hB_":to 10.08 _0126.-_ vl o +2,32 _
_ . Roll Error (%) ©0.16:  30.26,80 ~0:25  0.23 .. =036 10 +.18
Rt = Yaw Errqr_ (°) . 3.05° '-3..35_ to ~0.10 3.94 -3.4% teo -0.05
"; ’"‘"‘ﬁtch Rate (°fir.) 1473, . 238 Lo #3h 2290 B0 kg 450
" Foll mate (%/ur.) 13.97 1 <30, to +50 15.70 <46 o 438
Yaw Rate (/mr.) - 12.71 52 to 43k 18.83. =50 to +3b
, ,, . The ﬁerformance of the attit ude L.Of‘t.lOl sy"ten is compu-dule %o the
control systems used on receng missions. The panorﬂvu.( nhcttarrapw U'IS
not degraded by the a.ttitu.de control syst:am. ' '
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D TMAGE (JTAT AMALYSES

The frame coi;l‘elé..ticn toape éup;_ﬂied 0 A/P '6;{ NELC cealnl 5 e
bloary itire vord of c-a'ch frame oty p?mct.o;,'ra.nhy- A corpubter noogren s
been asserbled ut A/P zhich cﬁlt,u_..a..es the ecxposura tine or Znan z‘;-:z.mce
and compares the camera cyele rate with the '\r:;:n::::’.er‘ls o enlontabe Dle
V'/H misrritch. 'I"nls data is coxmbined with the vohiele aetiticie crrop

and rate values of each Trose znd che crab srrer omsed by ocosvih coiniicon

o

at the ..._.titi.u}.t.‘, of each fprame. The proerom anirilg trhe fotal alcon: Deaek
BTy F 3 ‘

and cross track 1MC m.rror 'md the lz*ut af. "'cu.,i soluation thai con ke

acquired by a ca 2mera reo ge.l d].ea s of focal le nigth nad syotem copabil i s,

The computer »ejocts the firdy slx'fra:ne-s'; of E.;.'ll.":.per-ﬂ.f’:ir:-,zs axs! t.‘ﬂ.e
large V/H error induced’by carmera 's‘-;ur*:.w.m is not 1-&111-f.;'jénf;a:‘;;?_-.'-e of .ﬁ_:-:z
overall system operations. The ‘tr 2GuC ‘ICJ Aigheil -‘1* ion of ‘Lho 7/ rToTs
and resolution ].hn_it_s are acuvmputer pl__ot_ted_ and -'.1:_(':2. shitm ia :ftv";-;"e T.L-.l-

through 11-16.

. The summry fable 11-1 presents ::thé‘:;.!“cim.r:n.‘.’/.’1’ ratio creorg wad
resclution limits that existed duripg. 90% of ihe Shbesvantia croriions
and the tctal range of wvalues during.all c;jmrz; tiong thak ware lnnabad,
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© reasons for the modification. However, for trimaty ‘misaion Sinetion

> "~ P~IRO R . :

SECTION 12
SYSTEM HLLIABILITY

Reliability calculations for the l»"yl&.ld e hased on a somple

begmnlng with ¥~7. Hence both the r:auor Part of the iwral frogram

and the "J" Progvem are covered in' tre calculztion, For certain

‘aw:ilia.ries, i.e., the Stellar-Tndex camera ond the horizon orcros,
the sample size is changed to reccgnize incarporation of ncdiriod
eq_uipment cr acvw designs where reliability vas one of the rrincipal

>
the sample size. is consistent with reliabi 1ity reporting for the
vehicle. ' o

The reliability estimates of this sectioh deal exclusively vwith the

-~ rayload. Failures to achieve orbit or vehicle induced failares sue

thereby excluded. Recov‘eries bpfore a complete jussu,n has bean con-

pleted are consid.ered as fuLT missions providing that 2ariy varmination

was caused by rea.sons not connected with payload operation, Wilm quality

1s not consi-dered in the reliabiiity. estimte calculation. Hence, only

'electrical and mec}*a.nica.l functioning are considered.

The reliability estimte is also d1v¢de<l l'ltO prirmey 4:1d. S0 62y

| func*'ions. The primry func‘tiona are cperation of the pnnoraie 2RLLEAS,
. main camera d.oqr operation, operafion of the raylded clock, aml recovery

aperatidns. The .,econdaz;y mission runotiuns ave horizon eg v creration
em.luding catastrophik open shutter fﬂilu.re rede >1ux1119. iy data recerding,

and Stellgr-TIndex ca.mem =ope3.a.tion. *\ summm'y of est”*uec}. relinbility ig

shown in Tobles 12-1

Panoramic Ce.mera Reliability i - .o

;)
Sample Size - 179 opport\mii. es to cperate
One failure - S/I Progra.r.mer en ujnt"“n J-19.
.Assume - 3000 cycleu per cazera per TlSSiOl'l.

.Estima.ted Rellabi,lity = 99.&;’ at 50% aonfiderce Tevel

.

o .. N ‘t}



-

-

' Sample Size - 10,1?6 kours opnwtion in ssuple
o failuras * R o

Recovery "System Relizbiliiy

'Esuimaacu Reliability of ?our Zorizon Camera

Sample Size - 58 vebicles x 2 .dncrs

Estimited Reliatility = 99,48 ut 5cj coniidence level.

rayload Commmnd and COntrul

L

Estimated Reliabilicy - 97.5¢ at SCp coutidence Ievel

Payload Clock Reliability

. Sample Sine - 10,176 hourd cperalicn in sample

No i c_..L] Ures
Estlmated Relial

at 507 CODflﬂCPC" FL. n 1

who.

K LT
yilityt=s 93.3

]

.

Estlnated Re11 bility *f‘favluad r&n\LLORln; on orkit = 97.

50 confidence level

Y

.81 opportunitics to recover

'LlC opprruuniides

6w
,

sl oporetc

1 failure - ifmproper scpﬂr&tiop due to water seal - cuticr fuilure

o

Estlmated ngia“l’ltv = 97.,H #i 50% confidence level

Stelldr-lnaex'cdmeru Rellability

Sauple begins with: J5.
Ssuple size = 25,930 '

Four fi]ures o .
Estimated Reliability - ﬁétsﬁiétv50%.donfidénce'level

Horizou Camera Rellability e e p ' ‘

Samp‘c.beginﬂ with J5 - 193,500 .cyeles - :

Estintted RLlLauilltJ of Single Cawera = 99.07 21 507

R;dundaﬁf‘Sy"_em_n 99.,, .t 505, COnfldence level.

L X :
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SRCTION 13 L
SU AN, TS .

LY

The cormparifon of the cperetin 3 percmeters L.rd the por;ow:':mc»

[+

achlevnd by previcus missicns has tecn difficult due to the Iarg;
voluue of dets thatl results frem cash rmission. Sc-.z:.‘d of the wperiircut
charzcteristice from Prior missicns hawe been stuim'.ari:re& 0 P2hles
13-1 through 13-3. » .

The swmery dalz was .f:tart.ed with Mizsion 100k a5 the J-~ 5 cancra
systcm waas the firsi ‘ln incurporste the mojor modificulicns of U«
titaniva drum and gean arm, four ra}ler scen hood and Covena J capz-
bilities. oOmly theoe micsions thael enlrdnatoed in the ra—_-cu‘."c:r},-' ol some
Photegraply have beer listed, thersfure m;smm'}[coa, 1699 and 1072

are d.:-le_tcd. -
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