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FOREWORD

Tnis report details the performance of the payload systen during

the operaticnal phase of the -Flig'nt Test Vehicle 1630.

Lockheed Missiles and Space Company has the responsibility fer

evaluating payload performance under the Level of Effort and "J“
System contracts.

»

This document is the final payload test and performance evsluation
report for Missions 1033-1 and 1033-2 which was launched on 24 May 1966.
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_‘-, Thil repo;-t preeents ‘bhe ﬁ.ne.l performnce enlua.tion of luuiona

i ;oo i et L :-"a"A-o

. 1033-1 and 1033-2 or’the comns ?rocram The moae*oc this report s .

\|}

‘to define the pertormnce ehu-ecteristice of the J-r33 wlond eyatem e.nd

to identiry ‘the source of :I.n-ﬂight a.nom.liel. at ;_"_,‘_--‘_' ST

- T

"' The performnce e'mluation wea' Jo:ln‘b]; con“auct.ed. ’by“representatives -

o s

3¢ Toridiecd ¥ 5"1'-?- an&‘spa ohipan ('" 2 ")“in&mat‘ftu.rscuittes

_ of NFIC and AFSPPF The off-‘line evalm.tion usins corone. engineéring
L _ photography ecqx,zired over: .the _United States vas performed at the 1nd1vidua.1

‘&«'ﬁrn“ e F t-i‘-“ 0

ix ¥ : N
!‘ ‘_ -'4 .;“i"“A‘-IA g - i -“

= "-"':'-eont're.ctore antsy ﬂg;&* ARSI AL At
. "7 The que.ntita.tive data. used for this report 13 obtained ﬁ;cm govemment
) organizations. The iifft\x:}e density data., a.nd I-EF/AIH resolution are pro- )
R AR P _-.__—_,‘.__ - ;‘11 £ - ;‘.E:;"f Ty, B .
. " duced by AFSF.E’F The vehicle. e.ttitud.e e:ror values, rrene correlation times -~ = "

are made e.t RPIC w‘nc: aiso supply the Processing amry reports published-

- - - AP .t . : H

00mputer prosrm dmrel d by ﬂ.? u‘e uti,] ized_to ca.lculnte lnd plot

’ the -frequency di;t;iw:\hrﬁon ’;f}ftl‘:e n.rious oontributofe' :‘6 hng‘eemeer o 7

* permit analysis and- eorrelntion of the conditlons of pbotogrsp!nr to the A=, _
formation content and quelity ot the a.cquired p:lctures. COmputer L
analysis of the expoeure,.yroceesing and 11lumination date. provides the .

=44-.‘-f_"‘-.‘_ i p-.*“ q-‘;‘;fq o S,

necessary dat:a to e.mlyze _‘th_e exposure criterie selected ror the ninion.
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A.

_ The payload section of Misaion 1033, pla.ced 'i.njbo orbit 1Jy Flight
" Test Vehicle #1630 and LV—2A boos:t.er ﬁl69, consisted. of two ;nnora-mic
camera.s, two Stella.r-Index omem, 'l:vo-lhrk SA reomry oepsules and
e RS R foture o é':':é'lose Ehe"m and’ prér-i'&e nmmting surfaces .
‘for all ‘equipments. Figure 1-1 presem‘.a an inboard proi‘ile of the J-33
payloe.d system.. This Corona "J" system: 18 deaigned to scquire gsearch .
,"tnd reconnn.issanee ,photograpl:w o nelecfe&greu of the'eu:th from' [
orbital aititudes. The plammed niesion m two, 5 da.y photographic .

periods with no inactive period.

ot The orbit was. desismﬁ by A/P,.nt 'custouex request, Xo give dn.ﬂ,v

- coverage of three specii’ied area targets.' Ooincidenta.lly, it afforded
good coverage of. many other 'primry ta.rgets.- 'I'he genera.l orbit parameters
featured lov (66°) inclimtbon, s re.la.tively aho:;t/higher drag period -
ylelding second.-al.w ¢ m :.—

gide.. ) SR R

Beca.uae ot the longitudina.l spacing 'betﬂeen the th.ree main targets,
_it vas necessary to ope;.-e.te the eyptem 113 the northbomd direction as well
~as the normal southbound Ig'pmz thi: neceuita.ted t.: 1a-tive1y late
launch to prcvide"]_pdro"iper ijinl'd.mtion ror m t.&rget areu, extensive A/P -
‘gtudies indicttednytip%}:i:ftoft rc':'i exposm purposes vas oqhsz (6:45 M,
‘pSTY ¥ 15 min. A hmclg__e%’_iﬁa 'ki-evmﬂ.d hwe pc_ntded continuous prcper N i
11lumination abqve 1&5 ll, ‘viﬂ.f:h inclﬁdedg ell target erea.l, plus the T
by M, e -z .r»:::ﬁ:i ‘a't “‘ ﬂ'” mce.m to“"
assure edequate ill\mina.tion roft'he 'reoovary=§ee.=-(2h°ﬁ ~sm¢nbounn) |
3 ].-ift.o't vas et ooaDOZto provide a.t-least

.': ,
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Eeoou ' -
T .
f'i T ' 5,2? The pa.urload was lsunched trom Vandenberg Air Force Bue CVAFB}

e w0 L-at 0200 33 2z {1900~33 PIT) on‘2h ey 1966.. uoent"e.nd 1njecti¢m were - .
. _ "‘f : - uormu 'a.ha the a.chieved orbit m within .noninatl. tolerunee:. _Tracking

i~ . .and commnd Jupport: ves_effected by the Adr Force' autemtle bifral
.  Pmeility coneidting of tracking end command statfons at

under
Do central control of the 'Sa.tellite '.l‘est Center &t Svmmr\ra.’l.e, ca.lirornia.
N M:I.s_sion 1€33-1 consisted of & 5 day opera.‘t:lon and vas eunple'ted by atr .

&4"""’*?5"”; A 'recovery onaé'a} iy "i965 ‘ﬁniion“1033-2 éﬁmyleted‘ 4
and was air recovered on § "Jund 1966

eix &.a;vr operation S

- e l - "__;l’ . .
- erE S e o enotems el oen ol 0 FOrbit k2. . Qrbit 130
) Parameter o dicted Actuals = . _Actuals
| Period (Mn.) = ' fj-”f 8896 - P8y - - 88.826
Perigee (K.M.) ‘f";-_-\ e | ].00'1. © T101.83° ¢ 100.h5

'apogee‘(lt;u.)j § ‘.! : ‘ 157.1 ',"-"f._ 15&-&55 S lSi.hG-_
Inclination (Deg-) e 66.01 | ._-,"'66;'63.:2: L 6 0@

Perigee Latitude (neg. n.) _ . 61, 93 b 60}75 . 63 'rhh

C. Eccentrieity TR S ).00739 r-o..oqrrrr'
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'Ihe pa.noremic cs.metas aperated thrcmghout ‘both minim ‘and- :pn:oviaad
PR better than o.véra.ge qunity photomphy The’elwd él;wer m h5$ and- s-oﬁ

wmt
-

T . " D. srm.un—mmmmas IR P : :
I " e -1 mission &/T untt operated 3“1““““*13 i D B
PR '-. camers shutter failed to ¥ '2 hot xrire °“tt°1'

.,7 - T .. i mtalb ] i _&‘- A, . R " | A
T _ eystems perfomed satisfactorily ﬁae thgm:!. envirmment aarera.sed 20 °r
' higherthd.nnqrnhl. | ST s ‘ ,
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'f o i ) 1.' kat wdecti“ RV ,_.:'- Ce s ‘:: '.:: -
.; 3 o As a standa.rd procedn:-e, t_l;e J wlold iystgms e.re cuhaeetec_l. a
B e, to theml/a.ltitude enviromenw. test:l.ng vhich ‘similates .. ;-
RS . | orbital env:lromnent. One 01’ the purpoaes ot this test 18 to '
: . demonstrate the syptem ausceptibility to corona d.ilcha.rge

T Such d:lscha.rge togs the ﬁln @hus"d.egn.ding the operntional

! .\‘?ﬂ‘r' ';-4‘:;:_;:5:; ." '.l‘-‘ . .y _"?A ',...-,4- N ‘--7 . ““4‘ - - . ..'. :
S pwtomwov TRERER "’f?"'&%‘%»ﬁwﬂ “,r_“' - -_;_1; Ld
' 2. Test SR . T .
) "The J-33 pa.yloid system wa.s tested in the Stmny\ra.le TASC ohaber
O ity detemine thermai ‘and o;-bital gr:ecu ‘on tp&_ ysten.” e tést,

. trm Jh.nua.ry 22 to Ja.:ma.rr 23,s -1966, m cauposed of thre-e"dnyq. -

' ' " 4n Mission 1; . dagrs 1in !uslion 2 a.nd pu.rt of one dny :m a

, n e
Rev 9 in the "B" ma.e m!til the eﬂd ot the teat. TheSe sp:l,kee
. vere observed. on all th: c\u-renﬁ mnitors "and ‘the V/h nonitor.
'.l'he curxrent spik: ‘{& upt 273 muurad for mplitude because
' PR AT e e S A Soro

o | no ca.librstim !ere ml.{ed. on fhe al.nbprn recor&ers. _ mere -
- _ w.s also an i.rctné rru t.he nhamber hea.tina glenentt- to the pa;rload y
' ) syatem. '.l‘h:ls a.rc.tng sqused mdan pulses on the + rggulated. current N

' ,
P a.nd.vfh.chmnelaa' Cele Tl v
» : - ot ~"r1|.|w -..-- -., e Cant g ;_ ‘{'ﬂ e _-. '-.: Totm *

E ' L Cycle ratea vere a;ee_p'ca.bh for the mster nua. allve 1nstrunents..
The mste:_éf : . errqs nngéd rrqn 16 -ulcm to 2.25$

. o - Y --ﬂA-— I TE v \"'-?"f 5 '_‘-g_‘ ot

s i ra.st. ‘Intl: mrageﬂ. 1.}‘ .fut 2 The s g*u‘he errm j
o mgeatmoftoaesinst:o‘r‘axhitsnthroughlu,fmaw
. j‘-"‘-‘.-"'” ”“"’i’o of fqr“'%rbui*is&-w ls,mm 15 gqvtqlf_ fast, .
' ) B ror orbits 5B th.mug_h 11;3.. & ' m‘.;ggf{
' or'bit 1ch 1s nna:p].li.ned e
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-accepta'ble. : - : : e s L e ot

- FIIM CONSUMPTION (Cycles)

There were IRIG "C" time syuncs on the morning of '-t'he.tﬁeﬁtj-thi‘rd
and ‘twenty-four'th. These syncs, caused. errors in the clock cor-

'relation, but the clocx itself is a.cceptgbie. To

Instrument #191| e.achi'bited excessive corona.. . Metering rollers

. were cha.nged a.nd a second é.}.titude test shoﬂed no coi-ona present.

The lowest interna.l camersa pressure was 0 B-microns dnring the

second testy - : : S o
: ' --;!c ‘ S AR SR
. et A e c ot

Panoramic Camera. Performance - n _-,_.-,- - 7‘ f-_ -'i;‘ CEe -

_ Both instru.ments operated sa.tisi‘actorily throughout ‘th° test. -‘

_ The 99/ 101 per cemt clutch ratios a“era.ged 7/‘5 for 'both instruments.

The cycle periods ’ ‘take- up vol age a.nd V/h progra.m volta.ge were ;

’ ' - . . H E . |-'-n: c N
. - C T !

A deactivate sequenr-e vas performed with both inatruments operating

L cycles and the lens stoppmg in the stowed posi ion.

< The cut and wra.p operaulon was ﬂoml with both instruments o‘perating
: 3 cycles and the lens stopping in tne stowed position. ' : '

-l Missmn “ ) -‘; . Master -, . ;Slr'ave_‘
Cycle Counter = -, L 2800:_‘7- '\ 28s5h - - ‘
Footege Pot (Hump- Back) © 2802 - 2818 i
Actual : o _' 2800 e 285h

-2 Missi.on. o ;';" R _'“i - '. Sl

Cyele Coumter ... | . 28997 1. ; 248 |
Footage Pt 2962 IRENE ' S

¢ U . e =+ * )?.
. . . _ P
. Actuml < U 28997 i 2948
o 099 "+ 10
. - : - I : f . R
' v i , b
- I L] W
* Y ~ - s -~
- - hcd -
[} Ry
- '4..
- - o 7.
N - . - -
~ +,
i . -
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L b ellar/ioe pertormieg g (TN T

e m-. Bbena.r[Ipdﬂ:r casers aperatea ntisﬁetoﬁ]y thxoughoué the A
h pha.se with no:rml cmra.'sming during the cut a.nd mp Opqration. -

- e YL ‘ ..‘ . . .
S I PRI r:.-‘ P P SN . n, - ',‘._-‘.. u" _____-. oA B .

m B phiase 3’-'011‘4'/ Index camere Gpersted utiarmorny with norml
’ ca.mera élewing during the B recove:ry seﬁuence. _.‘_'; v

yr _._,7«4 . ;

- - z B At . fe' TR o
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A kR
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e DR Er

<t

L Em

T
25th |
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e A SET A - o ;
o 1-2"

©3-1
..;..8_‘- 12
“ h - 13 Récovery
60 . v.l; ';.— .: . ! T
. [ K i vz C-" o i .ot . [N .- 1;': - b

. - 1}1:; ;cressure m:-up systu Vnpersted utisfs.ctorny thmughout the

S L dests s md m.rw mmi é“ppms.téi: 7.9 .1ba/mimrte :
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&1" . : " “ . X [y
. ' A S
. T Instmimemetton 0 U cor o
tg :,.,_'53(__ : ' 'I'he instrtmentation system perromd ntisfactorﬂ.y thoughout the
PR o ﬂtitude test. . T -
;- . e o . s L 7‘_ '- - _‘_": \__, R _,“ _“:r\ .:‘ . -.}-‘J .
L N - e e .
. - A . . - ) ) . . .l.; .
5. _ Resolution and theodolite tests were performed . 2 rebrua.ry 1966
N Results of the thru-focus resolution tests of pa.n 1nstruments 1911 and 195
‘ “ghow the rollqwing chara.cteristicS' e om0
o ‘ Master Pa.n Instrument No. 191& L ) .' o ‘_: __ _ _‘ ; . o
i P nad.nm&:lgh contrut. reaoltthioh iﬁarlinea/n..t& a.ooo Ao g ) L '
mﬁ? ELAER ;s.: . g U . -
B : . .~ 'focal’ positions” . ) T
Meximum low contrast reaolution 1.16 lines/m at ..00L 7.
_ ' . foca.l position.'___._‘ - B R ST LTI
. __\M.. E '-,_‘.;;‘_ i . T -.\ R '-'.,.’;-Il,- -:"‘;::‘ . . '-' . ‘._._‘ _‘ ‘:’:-;E!...;‘:_' -!::_-,:". ‘. . . ‘A.---:'._'- -
- o mave Immt no. 1% - a-.:-‘. ": - —-_-‘ :;:1--- . - . S fr - - o ;t... . ._\ T

Max1mm high contraat resoluugn 169 lines/m at '0.000 -

e : -+ 7 foecal position.: " . C

cmsoe e+ Maximom 16w contrast resoluuon 116 unea/m at*o.ooo R P e
D focal .position.. . 7. _ R ; s

PR o, L
The test. an.ta. for both ina‘truments ia ploﬂted in rigm-es 2-1 and, 2-2.
t B - &
© Both instruments met the system requ.irements speciﬂcation. L ; !
.C. LIGHT rmx m T
» 3 - i ) " ) ) - _;- -, e _.;_z.

J-33 vas sub:]ected to the System I.ight Lea.k test on 28 March, 1 Aprﬁ, R
and 4 Apr:l.l 1966.. R ) . . ek 5

RSN B '.

Lo
The ﬁra‘t test' rme.led tmaccepta.ble fm fog thst vas traced to e gt
defective. bath tuh_riﬂ;ing at the Ma.ster/suve barrel 1n1;errgce g.nd exceasive- i_-}f

) | Master drum 1"*’ ;7, lelka Vnre repa.irea. aml the te;f: of. 1 lprﬂ n.q com- _-t
¥ pleted. -The 1 Aprﬂ. -ceqt uu‘ tomd to, e :Md d:u"to mdvemnt use of
340k type film n '

type 3&01. :
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aigniﬁea.ntly suppressed as. evidenced b;r the presence of minor e.ccepteble
fog a.ttributed to the ﬁoml d.rulp/felt sens of the mter a.nd Sln.ve

eemeres._ ; : -"". S ""." R ' _ .

4__".,,, 'n:e 3-33 system vas. a.eeepted. vithoul: rurttm- ﬁ.‘un light lea.k teatmg.
D. FLIGHT LoADING m cmmm:[on _‘i‘ i " "'.
§- The J-«33 System Flight Rea.dineea Test m completed on 18 Hﬂ.v 1966 |
o The test vas repeated. the aecond t:l.me 0 verﬂ‘y opere.tion of the No. 63 RN
s ~ binary bit lesp in Master Instrument $i9k." The Fo. 6 binary bit vas out:
i.‘~'_“-' - 1n the rirst test and present in the second test. lo 1amp- chanse m o

Eg mid"

Brixecal” ipags to qorreei? tHE" problen "-_.#“noumr, _the'fs;ws’bt% lé'ctxicnl ducci’nnect

. - pins were cleaned prior- to runninq the seccmd test.‘

e Instrument 195 blanld.ng pulse mtimes removed t.vo (2) tim:l.ng pips
E‘a-v‘.&--:f' : s
= -%:1? ;'1:'.‘ o ﬁstead Of One- : . ';'f 7‘ _‘s:‘ 'j:!"',,?. ' B
i - . The J- 33 Flight Readiness ’rest riln wa.s exceptionally clean and rree
o of pbysica.l d.a.mage. o 7 ) T
CoeSm 0T e supply cassette was loe.ded wiw‘:h fl:lght Tiin or ‘on 19 My 1966. oa -

20 May 1966 .J-33 system vas threaded nth f].:lght r:u.m and operated to
veriry final . film tre.cking and. syntem opera.tion. The system performed we]_'l..

.t T vy e
. vieowm o al &
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'tempenture rlmge ca.pe.bility (5oo°r va 2so°r), ol “ ‘35"'» e R

| mission with the decctivate/recctimte capability not being uf:ilized. ! ‘f '
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FIV 1630 vas an Agem {(801-B) ana utmzea an inproved; Thar booster .
(/8 469). .The vehicle had the capability for dual recovery'and dex, |-
a.ctivate/ree.ctimte. The Agena/pequoe.d systen vas a ta.ﬂ. ftrst in orb:lt
configuration. Tnis vas the first vehicie to. oyeratiqnm employ the l,-'_’ |
orbital-adjust-system (OAS), * The vehicle carried & orbif-adjust rockets . - .

¥ g,u exeched g,‘crbitu -progrcm-'-, g ,,.v;

= TR 4
T heity L E -, LI \.._..._._ .....—'

mer brush ccnmm;nds. Lo . : o ‘.r .

QAS rocket No. 1l was enabled e.nd. successfulhr rired on pcas 107 in ' "

.+ the boost’ modes A near pre&icl;ea 1ncrem e 13 secondn’:!.n ‘period yms’, .,,..5" [
. ;-'l' ‘:-' .

a.chieved. The* remaining three ﬁrinss ‘were a.c'cmpli!hed. a.rter second
recovery on Reva 184 and 192. 411 three ﬂringa 'eere satiafe.ctory.

The pcyloa.d eysten m & sta.nda.rd dml reccvery recennhiua.nce ccmere. AT e
system." } . 7- o o . . e e “-‘._.- . - ."._T‘_':

. - .. o

The camera pa.yloa.d chut:e attached. to the pa.ra.chute cc\rer wa.s removed. _'“
The fairing temperature mnrmentation wvas podified. to obtain 1ncrecse¢

- . -,

The night consilted-or e ﬁ.ve day ﬁ.rsa maicn a.nd a eix day eecond.

Al le.unch, cscent, end maection events occurred u‘prosremed which . ,,
resulted in’ achieving the desired orb:lt. A short in the' veh:lcle telemetry

1.nd1ca.ted mmeraus Mce indicc&ons of poal:lble mml.dltin& ucent.- LT
s  ¥e : Py FE R LS S e b L
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7 Both pe.nora.m:lc ca.meras Opera.ted eatisfactorily throughout the tlight.
Avera.ge cycle ra.tes on hoth matnnnents devia.tod rrom the pre-flight cali- _

S

- . brated vnlues by lees than 1.0%8. ', e, e

m -1 and -2 Stella.r/]‘.nd.u omml qpqmted nomn.y throughout the

rngnt..,_,- T
. 4 : ) -

'I'he clock 1nstnmenta.tion, conm.nd and 'the prossure mke-'up system
runct:loned properly throughout th.e rlight.

The therml enviromnent of this misaion \mo appmimately 20°F higher
tha.n predicted. '

-..' MR 2 B

Both tha =) and- -2 :écove:y !ystehs were succesatul.ly recovered. by air
catch on Reve 82 and 178 respectively. S e -_2
- B. PANORAMIC CAMERA: mommcx e ¥Ta \r;.. T ":

- * -
=

ca.mera. system dynamics were norma.l throughout the <l.and -2. miss:lons.
‘I'he film transport of both ca.mera. systems were normal. Cycle rate data
(Table 3-1) indicates that the camera systems vere generally less than 1%
fast from the calibrated. systems value. The Master and S}.a.ve 1nstrmnents
vere generally less than O.5$ apa.rt throughout most of the- fl:lght.‘ The
99/101 average clutch: ra.tio vas 6/6 for both instruments. . Cameya film :
depletion occu.rred prior to the engineerina operation on Rev 176

! ~ STl 3

Panoramic Fﬂm ConMion - l‘nmes

L

Pre-Launch

-1 Mission o
-2 Mission - . - wm . F°F
TOTAL ~
to- o . '."4' ;;':: +rtt. k1 i o y 'I"
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with telemetry indicating proper metering and shutter Operation. .

mcmtch L e

The following changes were required to’ mintain V/h control of Lesa

than 5% throughout the mission. The v/n ramp, amplitude, amd aem- e
time were cha.nged on Rev 5 to campensate ‘the actual orbit aehieved. N
The V/b ramp and delay time vere changed on Rev 30 to compensate
_normal perigee shift.: The V/h delsy. time was cheuged on Rev 111 to .
compensate the period ‘and perigee change due to the 0AB f.iring. The

V/k ramp and delay time were changed on Rev 11&1 to compensate normal o

orbit decay. . - o

av e

..‘."c_.__-.sm.nn/,xm mmopmrmn IR R L T

-4 - ’.-‘_ ‘e .!‘ » n. B .‘; ..-

The -1 Stellar/Index camera operation was normal throughout ‘the mission

The -2 Steller/Index camem operation wvae a.lso aarnnl 'throushout t.he soee

miesion with no abnorme.lities noted by telemetry.

" D. INSTRUMENTATIOH A.N'D COMMAND SYS’I'EM PERFORMANCE

The :lnstrumentation and com:m.nd system Opere.ted sa.tiefactorily throughqut
the -1 and -2 miesions with no abnormlities ev:ldent.- The mono delay time

was within the Specified tolere.nce and. operated satisfactorily
E. CLOCK Pmomncs B SRR R . o
The pa,vloe.d clock syst- performed sat:lere.ctorily dur:l.ng both phases of
the mission. - The clock/systen time correlaticn data obteined #rom thé .
acquisitions are included in Table 3-2. The relative]y laz:ge aca.tter noted
in these de.te cannot be expla.:l.ned AsB de.ta. Teduction errore. I
" o {of o LT, )

o

F. mmscmmmmupsrswm Pmm A '- LR
~ The preseure mke-up system operated norml.l:,r thmushout the ﬂight._ ST
However, the average gas conalmption iucreased llightly over previaua nissi_ona,,

T
a

The average s conaumption vas 8.3 Lbs/lﬁn.for a totel mstrxmnkpt ,opemte S
time of 249 minutes. The .gas consumption ra.te was 6.2 Lbe/m for the ;1 o
mission: 1'and 10-3 Lbs/m ror the =2 mi' s:lon ) LR 28 A




6. THERMAL mwmomm'r

L rnght predictions.

, .for the slave._ (Refer to Figures 3 1. to 3 3).. .,,;:42-;;_’_

The supply pressure dropped from 2610 psig at launch to 550 psig at

TR Yoot L. BV oy T -
; s - . . ;

the end ofthe -2 mission.-_ ‘ T T e e SowlonE e

~,' . —.-_'-- R t, : .-

‘\, [ i . _!.7._

. -.l I o

e

| 5. _7 ’ ; 3 'T
There are severa.l codditigns wh:lch could have resulted';in fthe.higher

L

Ta

: : I
_ tempera ure’ environment. - However, alI ~but tuo possfbﬂities ,.limre ‘been :' ‘._ g

systematica.lly eliminsted as possib}.e contributing I‘a.ctora. -_,-““J!hese two Vi
possible ca.uses are the excessive a‘bla.tion of mteria.l from the able.tive

~ shell during ascegw a.ndfor the degradatirg gf the paint pattern by a.scent .
heating. . | TN . : .__‘,._. : ,' ; ; “; o

'This orbit vas & low period orbit with s 66 degree inclins,tion angle.*
It was nece.,sary to ha.ve a dog-leg on asoent which resulted in a. more '. -
pronounced flight pa.th a.ngle in achieving the desired-orbit. ' This- ccn- 1‘ ’
dition results in high ascent heating of the ‘nose and skin surraces. ‘ '
Further investigation iz being conducted in an attempt to’ 1dent1fy to

what extent ea.ch of these probable factors contributed to the thev'ml <
o LR

control system performance. o ; -.; B

Temperature data for the. acquisiticns are included in Table 3-3 i

- The average instrument tempera.tures varied from a high of‘ 103015' on the _.
‘master and 95°F for the. slave and a low of. 85 F foir the. mster and 76°F

J.d‘.-". A g A
. -

_The ascent’ high ra.nge fairing temperature sensors a.nd the ba.rrel No. 2
temperature sensors are plotted in Figures 3-h and 3-5 respectively ‘.l‘hese

-date a.re from Link 11 fI'OIIL launch plus 166 seconde until 1a.unch plus 1418

seconds.’ The point of me.ximum hea.ting occ.:rred 'prior to 166 seconds.

"'l o -."‘-- Tt
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T .. rssTom 1033-1 1 RECOVER! Si'm‘
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SRV #rrr vas :feceived at A/P on 11 October 1965 Th.-. receiving
weight vas 151 9 pounds. After m&irications ud 1ncorporation of. -
outste.nding ‘E.O.'s the SRV vas del:hrered t6 systm test for 1ncorporn- o

i &
-
»
[
.

S A
.

e tion into the J-33 system. ) -‘.-_; - L 71 '.‘. R
[ R . . R .

5 . . The capsu.le was shipped to VAFB on 5 l-hy I966

f‘,.. . ., ¢ - : . - . o i \ .

I i i

TEde . fhe ¥Y reéavery system vas' succeaarulh’*recovered by air catch on c
Rev. 82, 29 May 1966 at OhTO 2. A1 re-eptzy sequence’ events mon:{tored
vere norma.l a.nd occurred wi’chin tolera.nce. The re-entry sequence of

mnta is conta.imd in Table h-l. = e ! ‘
-:'V". R ) . . . . : k __' B - ]

: P:ed.tcted Impact -j_ o 20° 03* 3/150 3h' Ly
i Actual Impact . 190 -3.5?_ N/159 -,2_9' W, o

Telemetry indicated the thrustcone did not come off until 95 aeconds )
after the normal thrustcone separation time Tb.is cond{tion vas attributed

to a temporary ha.ng-up or a thrustcone separation switch. S J

’ 'I‘he condition of the recovered ea.psulé va.s satisra.ctory with no
damage other tha.n narmal pe.int blisterins due to the re-entr:r environment.
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¥ - Event ° on
Lvent

LA A

; - *Arm . R I - 76.‘8;‘8-_'3" " ’* 77.0 I 0 N
- *Tra.nsfer R 1.99 2 O -.' -25 o,
Blectrica.l Disconnect BT 1.01.-_ R 0 900 0 h30 S

rl

. T Bepe.ra.tion . . , w' o - —— ', e - ,‘-__

e - . .. L pr b erTa e . e e . . - . ..
[Tk o RS SR S T LI R e Nl S

' s **Spin R s 3.4 To.30

Retro Th6 o T55-°h5

Fi0lT pegptn s 1o.1u" 10.;(5 Tolsg v
T/c Separation T | 1 55 - ;.5-‘- 0.15
= #"G" Suitch Open . 518.71 ‘f T steao

-

gooU L B s N S L R LG - oLl
- Parachute Cover Off | o 33,98 LT 3k.0 i’ooB -
Drogue Chute Deployed' : ‘ | .'Tl - 0.63 0.08

.

Ma.in Chute Bag Sepa.rate ‘ ‘ . _'-;'9.83 : - 16,2‘5 1.5 '

Ma:l.n Chute Deployed : o 0.&9 . -'7 0.52’ 3 “Gel3 : :
Mein Chute Disreet T 396 ‘h.so' o. 80 N
* From Sepe.ra.tion . T T P A

** From Electrical Disconnect LT . ;:
*+¢ From Retro - .. - v ::._.-;‘r T, Soe e T el
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""" 'MISSTON 1033-2 RECOVERY SYSTEM . - |,

SRV #718 was ‘received at A/P on 11 October 1965. “The receiving

outstanding B.C.'s the capsule. wa.s delivered to’ systeu test for mting

-
- 1
~ :

to the J—33 syatem. . S - S
The ce.peule was shipped to VAFB on 5 !thy 1966

, The -2 reccrvery aystem m successrully recovered by &ir catch on

-‘-r---

B eres
Rev. 178 y June 1966 at 0207-Z.” The’ :Lm;pa.ct point uas approximately

11 N.M. north of the predicted 1mpa.ct point C o
- Predicted Impact - - 25 01 3 n/159 os.e'.w
 Actual Impect 25° 12,0' §/15¢° ao o g

When ' separation occurred, the separa.tion monitor failed to ind:lca.te

’
L]

‘the capsule off conditiqn. ) This ancma.‘ly ue.s a.ttributed t.o a ba.d. nepe.ra.tion
" switch. e i

- *

.‘.

It was reported by the recaovery a.irca.rrt thet the flashing .‘L'Lght was
inoperative. e e ;:-' LI s

" R .ol Tt - . i P
L - . . - - .
N o . b M - PR L B

. The condition of the recovered cepsuie was satisfactory vith damage

limited to normal paint blistering due to the re-entry enviromment.
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welght wes 146.2 pounds. After modificatidn’and the incorporation of | o
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S Evet ~ . 1£a'hie'8ecénaa-' |

| I ‘ '“ Actm inal

*rm. L 7695 '
'*Tmnsfei- - - 2.00
i Electrica.l Digeonnect L LT 085 . :
S A ‘Se;;ara.‘tiox; R RN R R ..-5:-:: _. o -
' ¥%Spin 0 3.35 «* = 0. oo
oRetro o N0 s cpsdpiet
Despin - . | . . N/A. - ;‘.‘10_..-*5 :_l:‘ 0.5'9 '.
T/C Separation | . WA ) '_ L5 : 0.15 ;

*eE'C" Suitch Open . - g’ “578. 90 o |
Paractiute Cover Off o ) .'N/A_'_ A 4.0+ 0,08 :

Drogue Chute Deployed =~ R/A 063'-"008-_ _ C
Main Chute Bag Seperate . . - - " B 7/ G 10.25 ¥i.5- B

Mein Chute Deployed o B . o.52%0a3 o
Main Chute Disreef . 77 R '_ S h.5 0.8 ’

**% From mectrica.]. D:I.séonnect Tt e -2 . "t

N/A - Due to Bisnal lb:m
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- i Supply Cassette

mss:ton 1033 mnommc camus L
COMPONENT Assxcmm _ . B

et g
Main Camera =~ = . Lo
'mincameranqns_ oo
SuPPIJr Horizon Camera

Supply Horizom Camers Lens

Take-up -Horizon Camera . .

280-05- ;.f‘-.
Take-up Horizon Camera Lens .. . . ... 55 K12095 e

er

z.,.e

sc-hs S
mmmmmmsmmss R

Me.in Camera- o ' e e e 7_ ":‘_ s u' .., . o _‘ ‘
- 2k gf3s

H
PR

o

Lens _ K

Slit width

Filter Type o
FilmType

. LD

ok /3.5
| 0.200" 0.200

5w ..o Vratten 21 | yratten 21
L hstma.n I:vpe 3h0h

Supply Hori zon Camera: _
) PORT

I Y . . S5mef63
hperture Setting - . " lgfgq
Exposure Time - . 1/100 second
Filter Type o " Wratten 25 |
Take-up Horizon Camera: A S R = _ L
bperturs setetng
Exposure Time =~ ¢
Filter Type

s'mmsmnn
55 m r/6.
t/8.0
- -1/100 lecond
"H'mtten 25

Lens

T el s T PR
Lens S e

_U:'attén 5

SRR A ;.u.--,w.:h
-h. -f "1% )

o o ._'_7 R T

o t"“"'ﬁ

Ehstmnﬁrpe3h0h
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C. Pos'rrucm PERFORMAICE

< ' on this mission. ©Ttd AT L e T e e e

The ﬁnge qual:lty obta.ined dnring both m:luions \raé gooﬁ despife the

7 higb oceurrence of a.tmospher:lc haze. aa noted. on the Indm: photography

The ‘MIP (85) frames were from the forvard 1ook1ng ingtrument on’ ucending
pesses. The user commented on the ascending jhotography ‘being better than
that usually encountered. - The reasons for this obsemtion was probsbly
the near - circular orbit, which provides eqm.l photo Bca:le ‘on a.scending and
descending pssses, and the va.riation in ta.rget lighting ¢ the nu.ltiple

A B AT -- s
. o an .»m AL g sl t AN T
B wﬂﬂes ...‘h- c_..’“. s .___ ;" L .-4- '_ -l :,-.. A_Qn e'!r-l :E_.-:-ﬂ__? £ _:,.ﬂ.«..‘__y e -| - -_ -

The selection of the Wra.tten 21 ﬁ.lter, ra.ther tha.n the 23A or 25, on =
the master camera.was propitious sinca 10$ of the \mdere?;poaure vas’ reported

-....-'.." S -'.. . e - o St _.‘ _r oo
The horizon cameras on the éun side 'o'f the vehiclo ﬁex;e severeiy veliled
and unusable. The condition existed on the master ca.mera frame pass D-1 -
to A-114-and on the alave throughout ‘noth iﬂ.‘ss:tons.- 'm:lh Veﬁing ha.s been a
prevalent on recent missions and possible eontrihutory fa.ctors such as beta

angle, orbit inclina.tion and bardware changes are being cor:‘elated.

On both cameras throughout the mission a. varia.t:lon of nn.ge qua.nty

g L&Y P

'across the format was évident under megniffcation. ‘A highér’ (2o°1r) than

normal thermal emrironment could have caused. the rocus ahirt. The orbit

inclination required a "dog-leg in the ascent’ tra,jectory which my hn.ve
degraded the thermal coutrol pa.int pa.ttern.

. : . .
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‘ . ~-°  MISSION 1033 STELLAR-JNDEX CAMERAS . . .
. , 3 . - . R CEC I .

.'.T._'. :‘.}77“‘ L .o y - ] -i: ’ : “ . ,‘ ) . - \‘._.”'f ) ..:. -:.:_.. ~._.r.'__'. . - __.--‘, _'n.‘ : i - . ) .

. A. COMPONENT ASSIGNMENT S .
A . . ' ' - N

B.

,'Index Cnmera Lens ... C

.Qamera )

Index Reseau

- _wt“"-.

Tad o T M LB

Stellar Reseéau =+ -
Stellar Camere Lens

CAMERA. DATA AND FLIGHT SETEINGS-“ )

Stellar-camera:

Lens

Serial Rumber

e SA190

zp- Knﬁg pA LA 2

85 mm £/1.8

=1 HISSIGN

DSl Ll
1105

L

oL Sl

109
11359

1

LT T PRI S e
- T PR e
>

'. -2 HISSIGN _
Serial Number

D-84. y
102

75
L0727

85 mm £/1.8 -

' Exposure Time . .~ 2 seconds | 2 seconds
Filter Type . - . Rone . Fone n -
Film Type SR Bastman Type 3401 = Eastimn Type 3401
hdﬂ mmra: ‘ R .;'t: - . ) . ' . - .
Lens . 38 mt/hs e 38 . r/h 5
Exposure Time ’ "l1[500.aecopd a 1/500 second
Filter Type o . Wretten 21 " Wratten 21 *
FilmType - _ - ... Bsstman Type 34CO. Eastm‘Tn_e- 3400
N “‘b s | Y *
_ . . :




P

prevent this premature cut.

C. POST FLIGHT EVALUATIOH

The -1 Stella.r/Index ca.mera operated properly throughout the mission.
The 430 frames returned by each unit vere of generally good qua.lity, with
no corona or static cbserved.

Stellar flare level was low. Most images appeared slightly elongated
or doubled, but usable, with over-fifteen stars present on each frame.
Minor degradation wvas caused by & continuous longitudina.l e.bra.sion located .

outside the format, occasional prassufre marks, and le.tera.l emulsion cracks -
.on the last three feet. I:rages of unid.entified roreign pe.rticles vere

present on'five early ‘fremes, . - SR e
No anomalies were noted for the index material. g

The -2 Stellar camera shutter intemittently reiled ro ope'n dnring
ﬁlm tra.nsport. This delay in closing vas due to excessivé internal ’

‘friction in the shutter. _ Subsequent camera systems are to be equipped

with stronger shutter closing springs.

The -2 atellar images a.ppea.r as odd c.onriguratione. Tﬁere were over
20 stellar :Lmages per fra.me a.nd the m.jority of the mission record was

usable.

The -2 Stellar/Index film vas exhaustéd before the end of the pen’camers :

‘photegraphy. It was discovered that the £ilms had been cut by the hot wire.

cutter at the "arm" command before the noml film sleving to the recovery
bucket. Corrective action has been taken :I.n the electrical circuit to

-» .
. 3

The pércentage of clea.r terrain rra.mes on the -1 mission was 21$ a.nd
on the -2 mission lh’» L e '
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\ ~ BECTION 8 -
PARORAMIC CAMERA EXPOSURE

The exposure condition for both the pa.nora.mic ce.nera.s _were a. 0.200
inch wide slit and Wratten 21 filter. These conditibns ple.ce the nopin&l
exposure between the mtermedia.te and full level processing cu:rves as
published for 3404 emulsion. :

'I'he illumination conditions during the mission were relatively eonsta.nt.
The frequency distributions of the solar elevations and solar azimuths en-
countered during the photographic 'oﬁératio'hs are shown in Figures 8-1 ta
B-h. : e M * :. :|:,"_ e ) . ) .._‘:-'_"- __; _«-_ e .. .

The nominal exposure’ times are shown as & function of latitude for
passes D1, D56, D 120 and A 176 in Pigures 8-5 to 8-8. The predicted
level of processing for the origina.l ‘xiegafﬁe"is based dn.the in-flight
performance estimate and is tabulated below with the ‘processing levels -

reported PR .
Mission Camera’ ) o ;] Prim!x' ¢ Intermediste = % Full
1033-1  FWD::  Predicted = ., O - 89 -1
' Reported : -0 . 3 ) .97
1033-1  AFT Predicted , 0 10 90
© .. Reportea - 2.5 .. 87 8.5
1033-2  FWD Predicted . 0. . & - 16
' ’ Reported = .1.3 . NS %
1033-2  AFT  Predicted © 0 W . 86
' Reported: - . .- . 0.3 LT ks T ves
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SECTION 9

' D e Er “ m i,_,s_s : .. .
The diffuse density measurements made by APSPFF were computer sorted
at A/P to pemit_'a.na.ly_sia of the density ranges encountered at the three
Pprocessing levels. A study of ‘sorting techniques 'shqwed t‘ha.t no abgolute-

method was available to separate the density values as the accuracy of the
" Processing History publishe
' cessing transition phases are not accounted far. The’ soi'tii:g technigue

appears rather low .and pro-

_‘selected uses the baee plus fog deneit;r velues where meaaurementa up to

R )

"'0 09 density a.re considered ag - having received Prinary pmwessing, 0.10

to 0.17 es Intermediate and above -0.17 density as Full. The percentage
of original negative that was: proceased at eacli level, ba.sed on the. com-

~ puter sort, ‘is tebule.ted below \r.tth the predicbed and reported proceaaing

percente.ges.
Mission (Camers | . . -, Primary Intermediate - Full -
1033-1  FWD .Predicted .0 Bp 1
Reported . ' 0 7 % ' 97
o . Computed .0 2 98
© 10331 AFT - Predicted 0 10 90 .
R Reporte& ~:‘* 2.5 " "'“B"‘*'f';gé-.“ 89,5 -
Computed - 0 3 .- .9
1033-2 FWD '..Predict'ed. o
' A3




i A _summary of the processing and exposure analysis .15 .s.hc\m in.
*' Table 9-1. The terrain D-Min, criteria., (range) for proper expos‘tu'e
:ﬁn a.nd processing 1is 0. L0 to O. 90 density units. The area. measured .o
é— ‘ ~for D-Min 18 selected sub,jectively a.nd :I.s not necessa.rily the a.bsolute
L3 D-Min in the photogra.pw : :
A density range cha.rt, Figure 9-1, is :lncluded in thia report
- This type of chart for Missions 100k to 1631 is included in the A/P
final report for Mission 1031.
P " These charts are produced from the same density measurements
o previously mentioned in this section.’ The comptter prdduced the mean, -

o W'median and renge figures for the Varicis processing' evels used. The - - . .
chart intludes the number of frames (semples) in which the density
measurements were mde These measurements are mde on apprm:imately

* R .
b every tenth frame throughout the nission. S SR
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The photogra.pmr acquired 'by both pon & 8 o g
1033-1 and- 1033-2 received an MIP'¥ ra.ting or 85. JL sumry 15 tabulated T
belov of the MIF/AIM resulution mnesfuiitiz‘-ea.ﬁ“m and .

The microdensitameter slit used. b;y AFSPIF and
1 micron by 80 microns.

Mission Camera =

1033-1 FWD

1033-1 AFT

1033-2 FWD )

1033-2 AFT

The details of the measu.rement a.nd comput:lng techniques, targets':i.‘ 5

- measured and target locations are f‘ul.ly reporb inEthe evalmtj, n
published by AFSPFF and are not normally. :l.ncluded m ﬂmr repoﬂf‘

The ground resolution determined from the a.verage AFSFPR ME'/AIM

resulution was 12.4 feet On the forward 1qo¥n§¥‘ﬁwg¥,. 1243
the aft looking camera.



. The . 1mage qua.lity varied from edge

were over uater. Pasag’s A-lO A- s
RN e
for analysis of the photographic opera.t

deployed for this mission. Cee T

o
. -

tO.
both cameras. This a.nnm.ly s noticeqble. N

TNy 3o i e, N

A-10, FWD, freme 8., This fra.me is mpre!ie:rﬁt:lu otfhe problem.-

thia iﬂ.

3‘,.¢ I

;gg;&ar__m

¥

" The fomrd :nge quality m better on ?he

rass A-90.
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The ve.hicle attitude 61‘2‘011‘

r
- oy

vere derived from the rédﬁc:t :
This attitudg data’ 15-9upp1;1e

-

'-H' R e u‘.

The summary table below 1ists the mi.mm attitudé‘ !erraﬂ -und

excluding the first gix rra.mea of gg.ch

\-b‘c o
4 B
errors and rates. . . _‘

Value . , . 9_0f

Pitch Error (°) R R
Roll Error (o) 0.33

Yaw Error _(0) o 0. 80
Pitch Rate (°/hr.) 11-31 _ :
Roll Rate (°/hr.) 34.90 -85 to. + 100 .
Yav Rate (°/nr.) 27.29 . -60 to + 85

_‘1' v-n"'"“-- -

P . '_-.
] l'as ,"'-3

The performance of the o.tt:[tude control aystem :ls conpuable to 'the
control systems used on recent mias:l.ona The pqnorem:[c photograplw
not degraded by the attitude control aarstem. ) '

. ' . - L3
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" and the radiation level equivalents.

Fach recovery system flgwnvon Corons it
packet of Eastman ‘Type 3401 and %x _

total radiation ,réceiv;d_at the take-up

P oERER T2

. - [ a FEITR LG
been irradiated ﬁy IMSC at various. leveIs
recorded after controlled rrocessing. ‘-

table below Presents the base Plus_ fog readings“vfor

. ‘' Mission iO33-_-1'
B+F _ SR
Enulsion &nsi@z_ . Radiation -7
Type 3k01 . "t 0.18  0.60R o
Royal X Pan - 0.20 . 0.30R

The mean total x:adiation seen i:y_the takesup ‘casa'et_"_ﬁeﬂ durina'ioth 3
missions was approximately 0.45 roentgens. This is below the lmrei
will degrade the pancramic photography. . S o B




equipment or new desi@s where reliabi ty was one’ ot the princixnl

Reliability caleulations ro::,_,,the va
: R
beginning with M-7. Hence bot_h"l:.t_p ,m;go,-;*;pgg:_-

-.-~,zew.*wr’w S Y e
auxiliaries, :l.e., the Stellar-Index eamra'and the hor:lzon cu:em,

the sample size is changed to recognize :I.ncor;ora.tion of mowiesl o
iR =

reasons for the modification. Bowever, tdr:priﬂry ctioll_

.-.a .

the sample size is consistent v:[th relia.bﬂ!.ty repou-t:lng for thg
vehicle. oo ot P

- N )

e . §
e

The reliability estimates of this section ‘dedal exclusi?ehr '&:lth ‘
the payload. Failures to achieve orbit or vehicle inf_lucegl fqilures L '
ere thereby excluded. Récowieries_before aizoﬁil*"; nﬁs on 3
completed are considered as full missions pravid.ing that early tend.-
nation was caused by reasons not connected with payl_ opez:a.tion
Filn quality is not considered in the mliab{li ¥ exbiiats salch .
Hence, only electrical and mechanical rlmct:loning are considered

The reliability estimte is also divided into primary &nd aeconda.:v'
functions. The primary functions are’ ‘operation oF: Pha pans _
main camera door operafich, cperation of the reylosd clock, and recovery:
operations. The secondary mission functions tre.horizon camera opention T

and Stella.rIndex camera cperation. A sum:ry of estimated reliibility 15’
shown in Table 15-1. ) :

. . H . - R

. : . L ;'.7'.'1 N
. B ' i e L Lo
. - L N L)
-mas ==z~



Sa.mple Size - lhT opportunities ‘{:‘! o;pe B KT e

One failure - S/I Programmer on System: 3-19 Ll
Assume - 3000 cycles Per camers per mission’ -:io : s ad
Estimated Renabinty = %8. 95 at 501 eontidcnee 1m1~--,,

~ !

Ma.in Ca.mera Door Reliability P .
gample Size - 50 vehicies x 2'd§¢'8’=;“’-1°5:'

Estimated Relia.bility = 99 35 at. soi:

Payload Comand and Control -

Sample Size -.7968 hours: oyenm.on uaunp]:
Two failures A et s
Estimated Relia.bility .8$ a.t Sqﬁ corrﬂdence 1eve1 ;

Payload Clock Relia.bility - P

Sample Size - 7968 houm o:pera.‘tion dn:gaxple’ :
No failures' . LR e b R e e Bt T

..,‘
4 s —\

Estimated Reli&bility of Payloa.d F‘unct:loning on orb;
50$ conﬁdence le'gel ey "?7

4 -

Recovery Systen Relia.bi]_.ity s _
€5 opportunities to recover ., . .- ‘'
1l failure - improper sep&ratimr'dng.tp—_ LT
Estimated Rel:.a.bil:[.ty = 97 h$ at 50{ bonﬁdence _

' ¥

] T . .

Stellar-Index Ca.me;'a nenabiuty ': SO

Sample begins with J-5 . ' 1" T

Sample size = 19,130 cyéles . o SR

Pour fallures i

Estimated Reliability = 90 2% at 50$ conﬂdmce 16‘5'91
l - 3.- 3

-
.
l"
iz,

Horizon Camers Reliability L ‘
Sample begins with J-5- - 79, '500 cycles e
Estinated Religbility. of”Sirigle Camera =" 98. 7$ ot 5o$ oonr-.l
Estimated Reliability ot Four Horizon Coneras at a
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volume of data that resilis rrom eaé'h mission.

characteristics from prior missions ln
through 16-3.

System was the first 'to inéox'pd;'a;te ti:e nJor pdificationq of tbe
titanium drum and sean arm, four roller scan hea.d

bilities. Only those missiops tha.t culnﬂ.nated; in. t
photography have been 1isted, there:l' 7
are deleted.
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