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§ { '.l'his report preqenta the £15a1 pemmance entlnstion ot' Miuions
] lkd.ef 1P39-2 of the Corona Program, The parpose of this report
it*’to ipe” the performance charecteristics of the J-39 payloa.d gystem
and¢9 1dent1ty the source o.f 1n-rlight anmlien.
é . . Fows Sy T --"_“-*.. EATI - . .
O 7 TE . parLon ' : gnluatign‘ﬂgs Jointly cond_nc aenta:t.ives
o O L. #0483 1126 008 "Spate  Company-f IMSCY 4nd .{*macmtm
: of HPIC and APSPPF, The off-line evaluation using Corona’ engineering
T photography ecquized over the United States was performed at the indi-
@,ﬁyi‘_ﬁu.a.l contmgprq Pplants, Telemetry da't.a; ana ais of system perfomance
; rtgxpgd 5‘_ "at AP_facilIty. A .- -
A e- : - : :
SR Ihe quantitativx: uaetf for. this mgrgr 1s optained rrun govern-
'~ ment organizatioms, The diffuse density data, and MIF/AIM resolution
. are produced by A?SPPF ~fhe vehicle attit-uﬁe error values, freme

G A -i-j-',_"

'\ ”» ‘

e
~ COmmter ln-ogra.ms developed by A/P are utihzed to calculate and
_ plot the frequency distribution of the various contributors to image
ST o smeAr to penn.tt amlyain and carrelation of the conditions of photography .
vﬁ« EeT j"; :tp they mfm'm ion coptent and quality of the acquired pictures, Computer
T3 S E maAYysd d«t-h&: axposire, ‘processing and.dlhmifation data frovides.ihe

4 L naeetumy dg ahalyzZy ‘fpe ex;pae criterh selected for the mission.
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. ﬁcbr:eht m e - made A who .alao {Ew the Pmceasing Summary .
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SYSTEM PERFORMAMCE. . - 4 R
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w-‘ ':;_ 'Thé'payload'section,or Mission 1039, pl&cedt‘int\.o arbit hYT_ Flight Test
A

;-?,w‘ < .Vehicle 1635 and.8LV-2A booster #1493, consisted of twvo panorsmic cameras

caw et bwo Stellar-Index ceameras, two Mark SA recovery capsules end a space
273 ' structure to entlose the cemerss and provide mounting surfaces for all
‘}; s ta squipments, . Figure 1-1 presents en inboard profile of the J-39 payload

i Twvmystem.  This Corons. "J".system is designed to scquire sesrch and .
RS .. Teconnalsssnce” photogrephy of selected areas of the earth from orbitsal
© pltitudes. - The, pladaed mission was a 5/6 day. ¢l mission followed by e

: Madibaranig ey
- k]

A
T

CoRp-

. MISSION DESCRIPTION .  °

D d :
o '.n';?'i:\ ™ i

-

e, - The’ paylosd jg launched: froi Vendenberg ALr Force Bsse (VAFE) st
- - 2202 z (1402 .Isﬂ o $2 February-1957. " Ascent and injection ware normal

- -and the echfeved orbit wes within nominal tolerences. “Tracking and *

.. -~ command support was .effected by the Air Force Satellite Control Facility
* isting of trecking and ccimnmend stetions at

;"' . under centrsl -

. } ‘eontrol of the Sete e, Tes{ Center at Sunnyvale, Celifornia. Mission
.l‘ .

4% 2039-1 consisted of a5 day operstion snd was completed by air recovery

4--%."!'.;' on 27 February 1967. "Mission 1039-2 wes completed with an air recovery

~"on 5 March 1967 following » 6 day photographic operstion.
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_ ORBITAL ‘PARAMETERS

' SR . Orbit k2
" Predicted o Actuals
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STELLAR INDEX CAMERAS

e
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th cnamgs . i
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:['he sta pmra horizon jcameres exhibited '_‘vgning" on the -1 mission

Orbit 122 -~
Actuals

- 89.857
- 98.285
201.66
80.020
b7.979
Lo e

Both cameras Operated normally and prodnced good photographic -

Both S/I units perrormed satiatactorﬂ,y The ster imsgery \.]as

4 e ror,vehicla_lttigpde aeterdinations and the terrain ‘photogrephy o
b S TV S AT R _— -
SREGRSS OmER SpposvoTmNs . N
.-‘":“ "; -fr":_"’: - t"‘ - -
M g i ¥ 'Ihe clbck, 1nstrumentation, cmand recmry and pres&:ure make-up
SR A 'systems ‘performed satisfactarilv; 1?he thermel environment vas of a higher
7 Z. - tempersthre then normal o .
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payload from an” instrumentation standpoint was generally satis-
ractory. C
o -"" 5:; '

e Etellu:/Indcx neber:lng menltox: ';an noisy and the index .
i sfmitter monitor appeared to. ?Break Up“"intemittently throughout

_the test. ]

I‘he .2 Ste].lar/lndex metering monitor was also noisy and the

Clock a‘;cumj ey was satiafactory o
The presaure make -up synem Operated nqrmally. Average gas .

* . consumption was 8.9 PSI /min  Internal. system -pressure increased -'to
ok lso-hs,nicrom : 1

‘f?' T
w.»- AL

rstem 'Opera?ed utimlly i The v/n delay stepper raned

-?‘.,...- cak e _".-‘i PP

18 %teﬁf;e switeh huning.‘ R

-1 to -a m camanded bgr xz-38 AJ.I transter

ety

"\

f?wehut.m- noaiitw,;nned gear-fiie ond Of the test. - L o, &

. ,L\. - (4 L. - ~ .
Bare . o

eV, - fnowever, data hsd{cated th.e ccmma.nd was. rele&sed

; ._' '.g et !*_" % % i
Tsoig ‘Tf.'.’"‘-.’{i o
E R s DA e it
. -?:‘fo ,'- - t, . t-‘ -4
* o F i R & ’
As ® standard procedure, the J paylond Systems are subaected to R
.,‘éthernﬂfaltitu&e envirommental testing.which similetes orbitel: . .
-.* envirotment: .. Oné of the purposes of this test s 4o-démomstrate’. :
* the system susceptability to corona discharge. ' Such discharge s
rogsrthe ﬂ.lm thus degrading the operatiunal photography
o st T oo - k : o L*“ o FE -,-». ' .
i 04 39 phzioed ”'éf"u :gg_ted.y viro:mntal n:me RN
test from 13 ’a‘une th.rough ‘O thet e R
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- The master ‘camera #"05 performed 5890 cyclea and the slave camera
#207 5 eycles.: The lowest pressure recorded vas 1 micron.

- Iy "'

w .

Corocna markh'xg vas confined to start-upd on the master instmment.

-3+ :In8ll caces the density level was lov and ocgurred &t less than,

i l; ‘microns pressure, " The slave camera had: mlyJL :Lnstance of . .. v
s't.a.rt-up corona and its density was lov. T - i‘ 4. '

.= ’ 75--'""'

‘\v o T '.i '
1

Stellar/Indez Performance I ?'“14 T T

The’ "A" stellar "£1lm had an O. 125 inch’ plus density streak extending

tbrough 65% of the h29 Prames. This unit vas replaced by . S/I # D103,

The "B" ste]:lar cé.mera operated satisfactorﬂy The 1ndex camera - .
rienced & shutter open: failureraften 363 fremes. The shutter o

“Li?i.‘} a‘ﬂaca&eﬁb ‘.W‘ h;*é-.:‘i.‘. f_ﬁi_,i%{&%t#gw% %‘ !a.:_‘gw;“
Temperature Pro!‘ile SR

Panm-anic Instrument me-}eraturqa ( F) .
X7 é i ¥
..-rs--»"*' by -
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Reuolutio‘ﬁ and theodolite tests were performed ‘on 23 June 1966,
2 Resnlta of "the thru- focus resolifion tests of pan mstruments 206 and
-.u‘EOT mai' the rollowing characteristics- L

E T

t'

- - ‘ - O.‘

Maxim high contraat reso].ution 178 lines/m at 0. 000 i‘ocal
pOﬂitiOﬁ. . -__'_ ’

- [ . . -~
LI -,_ . N R . - - -

Maximum low contrast re.:éolutioh 119 1:lnes/m at' -6.001 focal
position. - ' ’
Slave Instrument No 20’[ B B — )
- e -s» i M > ..
a3 ; t ti 8 X .
:' mﬁtg& eungw molu Oul Wyﬁﬁjg X oia.l: i

-

*4

.

Maximum low’ contrast resolution 125 linea/m at -0 00l foeal
- .position. °~

. . -
B Lot e e L o N _‘—' - B -.‘
- -._(.""- . t"' L AL
P dt' s

'""3**" me tést “dete for both instrumenta 18 showu 15 hgures 2-1"3;@ 2-3 -
' Both instrum-nts met the Bystem requirements Specification ‘ .

| LIGH:[' LEAK TEST

. _, rwct‘ ,,.-,, : {x-f -uw..,:— -*"‘i-.,.‘.ﬂ

The J-39 ayatem wes tested ﬁ)r light J.eaks on h Augus% 1966 Three

" apparent leaks vere {dentified; "1 Slave output H,0. boot, 2) Master

drum boot, and 3)- *A" Sgy forebody fairing 1nterface area.- All or ;hese
N arrected ﬁlm fram both pa.n cameras o A _ : ' ! '

4 -

e tigatrml t,gatourg.uhzy 1) Save H.0, bopt; -
'2 “uasterg y@wtj)m Lairing . fltting near the- SRV, and k) in the .
o ‘_ forebody. “wne Lirsgt” tbree had RTr\pplied enfd the rorebody wes 37 .-, '

repainte'&l (.the ‘aec:p{a Bet’ of, th.ree efetu at: A/P}.h)\t the above lmitions
these reme es TEs

eﬁ in photouult plier readinga ‘belov that required
_to 1‘05 tha ) ‘ _

,-f._.

b: ; @mm‘mm* wnmm Evm:mou

final F.ught ]ieadineaa te)t payload was
This metertia}. demons ab!

d.ata mcorﬂing?z‘?fﬁ-
5 '5""3. en Tt R lE A

© Ay w
4

were Lnaf-auad rea
' t,moa vas wbstituted 1"91"_
hutter ‘FudYy reiq-the- :




o AE e, material appes*ed very clean. ‘I'he correlation and ﬂducial lmnps

" " operated prOperly, with all stellsr fiducial intersections clearly vicible.

. ¢, The steller grid-number (132) on unit D103 wes pertially illegible The
‘ ﬁrsy rrames are double-exposed &8s usual, e

oo SRR N ‘PAH SU'PPLY LOADIRG-" The pan supply cassette was J.oaded on 1k February
-..'-é‘f" 4n’a routine opersiion, . Normal samples were taken; no marks or scrateches
~,,,__y§re Toted on efther of the undeveloped semples. The sensitametric samples
S 1nﬂic_pted adoquate perfomance when procesaed to the 1ntemediate level,
‘I'he splicea ‘were 1napected power applied and run- in achieved without
incid.ent . A check was made of the H.0. boot paint. - All were adequate
except the slave port side, vhich had aeveral Bhiny aress; repainting was
. recommended. }

PR : FLIGHT CER'I'IFICATION The confidence check wes run in the "L" room
g ‘“*on 15 Februery.to demonstrate proper system setup and operation. Esch
e £ Apstruneat.. N@ota}m 5% cyclas.: Slave materisl -appeared _good, The _
R 4 r iag':ter material exhibited a bese scratch vhich\ds not considéred ¢’ be a - °
V7~ L. source of image degredation or unreliable camera operation in flight The
I-.'{'-'" A J-39 3¥stem was certified for flight.
2 - -
R h VAFB W I!SPECTION The receiving inspeetion’ Operations were
e Sl couducted o0 17 February in the base trailer st ‘the “"L" Building. The

. -.“_'*_;'.'"_w,  master was operated for 30 cycles, and the slave for 20. TlLe eppearance
. of the system and film was essentially unchanged from the preceeding run
Ll at A[P No degradation-or, improvement-in the bese msrlring wvas noted.
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%1 & 311 J.aunc]q, 'dsce&t ~and injection events oco'urred n prog,rammed
-i’hu' orbit echievea vas within the 3:signe disperstons. .

- l

= Bgth paxieramic cameras 0perated satisfactor:l.ly throughout the’
ﬂ;éﬁt, ~Average cycle retes for both camerss devisted. Ircn the pre-

'ﬂ.ight cﬂlibrated values by less than 2.5 per cent. .

: Both the —1 and 'the -2 Stellar/Index cemeran the cloc.k\aystem, \
~= . and the insgmmentatim and conmand systems Operated satisfactorily
S X Hroughout’ ‘the- flight. .. 1= - Ao DL LS e, L

2 I L S Ly .
il ﬁﬁm&* ﬁ 5p§;’a€ed“ sitisﬁfetodb 'thmghm!; u,e

'.ﬂ&laht Id.th EET PSIA supply remaining.

Ihe on-Dr‘bit intarnal ‘temperatures were approximately 10‘ - 1 F
er - "the pred:_tﬂ‘_ *ten?e:qﬁ s.._r..-r 3 i. .

il I 'n .- _,1 = --.,.1 "-ﬂ "P "' — .-
- B S e r = :
; Bot!r recwery systems operated nomally ﬁ:roughout the ﬂight. -

o "

KIK-%RRO 33 (early A to B Svitchover) vas not util:l.zea on this

@{::‘ ~ : J"% "‘l’ﬁhl " = ""-1‘!' 3‘-‘: . T
: ; R '.l'he orbit sine runction generator perromed pormally fbr the -
B NP duratiop of the mission. o - . ,

I8 %hrﬁhmt the 'i'asi{:‘h.'

' m ope"rated hon

a0 A «c;nera systei dynamie-Ppérdtion;”99/101 clutcH’operatisn, start-up, - .
s, s At .mj;gom, +Rod tran.!!pdnt.,Mctim were normal fpx-all, passes monitored.
EoEsR L Miphe euty, abd vrap o;‘)eraﬁon v and’ transfer fo the -2 system occurred ss pcc-o-

~

F:-.” ".- . ‘,‘._ md‘ M Kik-Zorrp 38 (early A t6 B transfer] command ve$ not
. % wissicn, . . )

* ,-"'

2l t"’ = .
W "“ ;L.-J:;y

(5 i e

'me panoramic ﬂlm Ves_ exhausted ol Pase ).'13 frame o 53end h;ame




N 1 : The v/x ramp to~orbit m&tch was- aeceptable throughout the flight.
?E' nse; “following settings of RTC' 6, 8, and 10 were utilized to obtain the
,,.,L ﬂt}l}m mc match during the ﬂight- e e .
L “Remarks )

_Launch througb Rev 11
Rev 11 through Rev 108 - _ S

Rev 108 through the end of the mission

-

cespond spproxinatel, ée to2.Sper

iimite:‘ thregh-. =L %

old voltage. - '.ﬁ

.

o _'_;:' o '
¥ .‘/ YRR R OE T b o e -
.-;1"’ ,,,g-;.';.‘i s e AL R TEILF :

T Both the -1 and =2 Stellnr/Indgx caieras Sperhted satisfactorily on all Tk
- nonitored engineering passes. o - T e " - L eA T

“ e -D;!' mmmmcwmsrm LRFORMAN ._._'_. *‘, N s R
s i SR, O W geter
The instrumentation a.nd canmand systems c:pcrhted properly throhghout _ S
the flight. " L . L
:.‘”; - e - j.r.'. . ,
" F?L 1’ .:m_ "" .‘:‘%&.‘:“.:- ‘.'?' - ‘!"::__.- ;; #_; » - -‘ : ";*;_‘ ’ - \7.‘;'
. . e T - P et O~ teiyas g ‘i-' ‘,3;._
g elw C].oc'k syate:i Operition vas nomal for the ﬁuntion of . F‘._wj- }a
#i¥g o ' Batisfuctory time corraletion betveen the: 'ﬂ.:lght slock and R
Lok ;\," Tracking Stgtion tin_e“nt_h.pbtnined." o Sl L
& " Lo _-'""_‘ R ST . e el
A ."-‘ 2}"'3 ;:f:,!,_.#’.x_‘z_‘;;‘\:‘ :ﬂ+ . __‘ . 7‘.-__-- % L .--_ '-h-j ’.‘..:" ) _,?-i‘ . . é: ..
PRESSURE MAKE-UP Sy mmmmncv - o e EL

presaure male-np sy;t&m perforuance was nomn‘tproughmt the ﬂig‘at. R )
?ru proximtely "B Y pgY/min, vfor ‘the’ 233 mim.ttu e R
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(3 ‘-"'! -\‘_': -:.u‘-t-s e

;qv&a ’!.nﬂhmnt t-enperatnres anged Trom & high of 102°F on e
O5°F° on‘ the. Sldﬁe__to—a low of 1’5‘!‘ on the Master and Tl’ .

i
a, LY
I 2 = - -

: L. . '_ . Ah
' 39‘*% syet.on temperatun&"bere approximtely 5°F .
| the JJB# peyload system, even though ‘the orbite were approximately
: i€, ;< The. .J-39 peyloed system vas launched at 1402 PST on 22 February 1967
and $he J-3k- payload system was ‘lauiched on 14 Jenaafy 1967. .This is the
second payloed.systén in succession.in’ “$hich the irternsl paylosd eystem .
: tuperatures have excee.ded the predicted tempar:turea. T e _

il

l'.‘;eh _39,pay1oaa,t.eqperatu:u mm approximately 10° -lS'E higher thao
ﬂn’"predicted tempera}.urea. An explanation for the high. paylosd system

not xnt:a - ahpresent. gy mmoa analysis of the payload ,
' a8 An exhsustive

"n'ﬁau’y
: & “Conditted to deteymine
‘payloag syctem difrerenceu Uhigh may ‘have contributed to this problem.
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.930-152 11 pounds,

thin folerance.

m&-.m- 2GS .
cf,ec! impact™p point

approximately thee%r

l‘d,." L 'r

Latitude _ 5

F 1'r° 30.&
17° 37.8°
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- Re:r 81 ai; 1551 PST, oo 27 February 1967. All re-entry events appeared
Tm cagsule :I.npeet pohf};’ﬁ wag
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L0§§1tude

o &L

\1‘55" 17.5' ¥
151&" 21.3l

- The re- entry sequence of events 15 contained in '.l'able L. 1.

‘39 system R
The capsule was shipped to VAFB on 16 February 1967. -
E e . S
s The -1 recovery capsule was successfully recovered by air catch on

SRy #729 vas received at A/P on lh Mnrch 1966 “The receiving weight
After modifications and incoarporation of cutstanding -
E.Ou's the SHV. vas delivered to Sytbems Test for 1ne0rporation 1nto the

e et s




Mzssxon 1039- :
nncovznr SEQUENCE OF EVENTB )
'h =
e " _ pelta Time (Seconds) _
<. AT Actusl - Nomioal . .
....... . 765,':710ilm
| T g v 2.0740.25
o L p e + 0,130
R 4 - I
. + :‘;:?‘ . ‘;

T Tl

e | Separatiox;

h89 61 1!92.1
33‘50 “‘h ; 3}}.0 :‘_l.s -, . L te ,‘_'}_;
0.70  0.63 + 0.08 R

; ***“c" Switch Open

16.‘62 10.0 + 3.0
- 2.2

"0.38 052+013
usa | h5+080
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SECYION 5

- mssioﬁio;g-a RECOVERY SYSTEM, -

. R - - . . .
3 . - e :
. 3 .

SRV #r30 vas received at A/P on 1k March 1966 The receiving weight
15& Ok pounds.'* After modifications end incorporation of outstanding - .
E.O. 's the unit waec delivmd to Systems Test for mating to the J-39 system,

'.[“he capsule vas ahipped to VAFB on 16 li\:bruary 1967.
* :{'he -2 recovery capsule vas successfully recovered by air-catch on
.« Rev 177 at 1615 PST on 5 March 1967. All re-entry events appesred ncrmal
. and--occurred within. tolerance except for the parachute cover off event.
_ ‘.’t'he capsule impact point was south and esst or the predict.ed impact point.

‘-

.J&;‘-‘j‘ ey P . .
T s I’atitude . e PR o S .;%
predicted"""" o 23* 10.8'N 165° 49.0' W n
#‘\4 BN ) .. St ) "‘f . - . -
' Sc Tacvs 22 SRR o T 1650 b6.21 W s
g e R - ) LRy
. . - . . E v
The re-entry sequence of events is contained in Table 5-1. .
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0 vission 1039 momuc cmms S

- - .

Master (i)  Slave (Aft)
‘Serial Mumber " Seriol Number :

E , '”-'ao""éi'i"‘ oo leer

| R
-Supply Hcriznn Cnmera _ - 309-G5H - 307‘-053

Supply Horizon Camera ‘lens  ° m9106 S " E1PB96

l'rake-up Borizon Camera S 309—?.!_53‘;. ¥ i 308—G§H .

o "'"‘""‘Eiﬂr'" R AT .gi.;a*;y Sk
Tak’;-np Hoﬁﬁ: amera I-ens' s

w

Supply Cassette

RN et s - EL SR
£ cmm'ﬂ -AND mam* sx‘mms_ rET

Hﬂin Ce.mera' 7 ‘ s N IXR v .

a :..t;‘:-,'::. ""2“" f/3 5 PRI

r.ens 3 iw I

SI_it ’Wﬁth SaN 70.175 : e

Wratten 21 <

.

P:ther‘rype S

Al

‘l

e .7“1'_ ) iy _1 SN ',‘“}v.‘»-‘k

)
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_ Starboerd .. ;_ . Port -
AP . Mester(Fwd) - Bleve (Aft)
‘ -.'j"-;;,j_ ?’;'-' -t:-'.":'if;"‘","_ P ssmmtf63 55 m £/6.3
Aperture" Setting SR 7 (- W TS /6.3 ’

‘-(}L_a.tml =

R 1100 second’ i 1/100 second

. -. _. . Wratten 25

P The overall image. quality of this mission is superio:r to that of the
last two migsions. . ghe aft looking photography is slightly superior to the
orvgxwd 9okln¢ photography Analysis .of" atmoapheric conditions showed a -

mérmmwt»&: “jerzain muﬂﬂ

... _This system experienced a high thermal enviromnent and relatively
. heavy cloud cover and haze, similar to those experienced on mission 1038,

ux?-:,,».'nmu factors arejusually cogaidpred to produce degreded imege quality, .
m th photogrg c- quéll oduce Uai £opd; St -
23*,"4; A Q X Phi V,pf 4 oy ;;“ﬁ"‘" USRS S

o 'I‘he starboard looking horizon camersas on both 1nstmnents produced
wveiled imsgery beginning on pass D-5. The magnitude of this condition

. wps much. hss on the Jorward looking camcra. The.veiling condition grad-
i 1Yy became detSctéble ‘Gripass D-5cand ‘comtinued o the end of the i
‘mission. It -cleared abruptly t'o].lowing the first mission recovery."
Misslions _103h and 1038 were-elso affected by similar velling, while the

- intervening three missions were unaffected The horizon bools on all six

-sy'stems had been painted.

R R [

i;;.'.‘- o iz . ‘ L B
~; :‘4, : 1"‘: Taks “Ba.u sa;ntches aaaari‘.-lc :tatic; sean head -cratehes and_fog pattems O
£eT 2 5 vare 1ead -than - experidnced. The aft Tooking instrument produced . %

- a ragged format, edgo mr the entire iission \rh.tch was’ geater ‘thah normal.



- MISSION 1039 STELLAR-INIEX CAMERAS

"A.. COMPONENT ASSIGNMENT
- s ;\_t::é“", .,_..;.1‘."_1,__ - ;" bl '__‘ . -
g2 Component T oge o ~ -1 Mission . . ... -2 Mission
o : Berisl No. - Serial No.

5 -

'.-Csmera__ R ~ D-103 , } " D-100

[
£

S '

v
o
W o
™~
v

L Index Reseau ‘ 171 S 1é5
ST , . . o ? .
;;:"*?‘?'_"" - aStellar_Re.sean I L1320 125,

* CAMERA DATA ANB FLIGHT SECTINGS S e
. (.,‘k M’% Qi: m‘x‘*mﬁ- ,J}m -‘;,. —‘&’ . .,_:. _-",, ."‘_,.' E"‘V‘-_lf,_-’_ - _;‘ -;-‘ . = .. E K ‘-‘,:___, ?
S -gtellar Camera: A R

" 85 mm /1.8 . 85 mm £/1.8

.

S, 2aecond¢-_'é";‘ ST lsecor.d SR

._-; -~

Nome o Fome ot TTopg

an Type (Eastman) 3kol o 3401

R : L S SR Lo _ ,
R R = Index Cemera: ' - o ’ o
e .y. . . -

‘Lens T 38 am £/b.5 38 mn £/b.5

L - i Exposure Time: 1/500 second 1/500 second
R gt s S L
~-“-§';r;;.g ' . rilter 'ry'pe : H‘rat‘ben a . . Wratten 20 R

" Film Type (Bqatman)' 3hoo R 3400

C SN €.  POST FLIGHT . EVAIUATION

e T LT The -1 stellar camera op=rsted throughout the mission. Small static LR
) ' induced fog ratterns 1-5 inchec apert sre present in the center of the “ X
first 29 fremes. The fog retierns ere minor and do not affect the imegery. =~ 7
Approximetoly 50 percant of each frame is sffected by flere, however imsges .
can be detected in thé flare eres. There are’15-20 stellar imagee per e e
freme and they appeér as-paint type images.: The last 10 fremes are degrqded '

the: Bsusl ae:atchga. enulsion cra:_:ks and pi,nholes associsted with. .t’n.m -

depfetio'n -~ IR A YA R). f” BT FL e




= '§f,e , The -2 “stellar camers Operated normally. A.dthough 20 percent ot e
: ‘w-’e oach format was affected by flare the imeges are detectable, BEach format ~
3 contained 20-25 paint type images. The last 10 rramel had the usual .
_'-;:fmr?’sicql danage from r‘g.ln depletion. ‘ .o~

- -r . . -« -
--,q-.;,-

. x . T . - 4, ‘ . ) . b
The 1ndex camera Operated throughout the mission. The image quality

@,a‘ :f' :
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L7750 10392 - FD. Predicted
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B, T oge neportEd
~"‘ » ;10‘39’-'2 AFT . Predicted

SECTION 8
«" 1. PANORAMIC CAMERA EXPOSURE
. R T : ) '

.. The nominal exposure timee of the Maester and Slave cameres ere
chown as e function of latitude for passes D-17, P-65, D-113 and D-161
.in, Figures “t0, 8-12, - The predicted level of processing for the original
“fisgative 15 Yeaed bn tHe dh-flight performance gstimste and is tabulsted:
below with the processing levels reported by
phase is a result of process machine development level changes.

- Primar;g Intermediste Fu1) Transition

o

A,

-
A w~

0

-

5

3.3
- “18"

o

Ta RIS

6 38
2 €
e T e

21+ 55
el -~
i
.55 B2

21

19 -

il

ry—

o “ l‘be Master camera conteined a 0.225 inch s)}it and 2 Wratten 23A filter.
.. The Slave cemers hed. & 0.175 inch slit and & Wratien 21 filter. . These
econditions placed Lhe nominal exposure on- the full proceesing curve.

The rrequency distributions of the solar elevat:l.ons end solar szimuths
encountered during ‘the photogrepnic operations are shown in Figures 8-1

The transition

4
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T el

AT .. '
ALfr E li . BECTIW 9 : :
- = ‘' DIFFUSE DENSITY MPASURRMEMIS ' SR

Y .
b‘ v - - '

g er

A "f!'he atfruse denaity measurements made by AF’PPF were computer sorted .
‘st A/P to permit a..a.‘l.ysis of the density renges éncountered at the three
. . processing levels. A study of sorting technigues-shoved that no absolute
..nethod was availahble to separste the density values a8 the accurscy of the
,Proce;sing Hietory published by appcars rather low &nd .
+proceasing transition phases ere not accounted for. The sorting technique
“ selected uses the base plus fog density velues where measurements up to
.- 7 -0.09 density are considered as baving received Primary processing 0.10 to

'.. +0.1T es Intermediate and above 0.17 density es Full, The percentapge of
;. original negative that was processed at each level, based on the computer
e gond; mmmam aith the- predictaed and re_ported _processing per- .
B centages. . R

) Ca.nera -3, , P.rimarl Intermediate Full ‘Transition
,-’ e 7 oo -’_ o '*':."-" ’ :
‘ Fwn Predicted 0 - 62 38
ce Reported- T 12 €0 2
B3y e “- Compated ~ =2°0.4 23:6 76 R
.t 1039-1 Predicted 0. (2] Lo
g;, o, Repm-ted‘ L2 2 55 19
éf'f :;‘- c z e f S S N e :
A AP R : Canput_ed_ ] R 31 69 z L
=T ,1039-2"_ FWD .Predicted 3.3 . 6.7 35
b T wlta Beported 018 . 2 " 33 27
L 'pom‘;utea 3 w7 'sé |
. “"* "_f‘? -?.’ C e ‘._'. - _. “ a 2 | , 7 - . __---'_-- ’ . _- ‘ _ . . -\w.;:. .- )
&@.t 1039- . Arr *Predicted 1. h _- SR O SUUREEE > 3. S
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The tabulations of density frequem:,,;r distribuiions ror Micsions
1039-1 and 1039-2 are included in App=ndix A, Teble A-1 thru A-L, The
graphical presentation of the density distribution are computer plctted
- in Appendix A, Figures A-1 thru A-39.

A summsry of the prOcess...ng and exposure analysis is shovn in
L ‘I‘Gb‘le 9-1. The terrain D-Min criteris, (range) for proper exposure
‘v and processing is 0.40 to 0.90 density units, The area measured for
~'D-Min is selected subjectively and it not neces*arﬂ.y the absolute D-Min

in 'the phot. ography.

. -A density range chart Figiurc 9-1 is Included in this report. This
. type of chart for Missions 1004 to 1031 is included in the A/P final
report for Mission 1031,

These charts are produced fror the same density measurements
o previously mentioned in this section, The computer produced the mean,
26 pbfinn-end-Tange, figures .for .Lhe various processing levels used. The

chart includes the number of frames (samples) ir wHich the density- BRI e
eore measuremcnts were mede, These measurements are made on approximstely
Sy VR every tenth frame throughout the miesion.
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::"":‘L'he ph¥togragty abauiredby both -pancrokilc -chmerss’ wzrinsﬁiuiom
1039-1 end 1039-2 received e MIP ratimg of £5. -A sumiary is tahnated
below of the MIF/AIM resolution vam ueasu.ned by AFSFFF.  The micro- -

densitometer slit vas 1 micron ‘bx 8o- nicrongrtox"khek. 8ca)

Mission o Camera ' Cy
1039-1 « FWD

. 1039-2 | WD .
1039-1 AFT
1039-2 AFT

g - The details of the meamt nndgc :I.:a!:e
measured and target locations are’ fully reporte&‘
published by AFSPPF and are not included in thia report
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The vehicle sttitude’ erro@d for. butbmas’iﬂu .1039-1 and ;.039-2 vere
derived from the reduction of the ‘Stellar. cmei-a p‘hotogrsphy 'nna :
attitude date is supplied to A/P ‘byJiPIC £ .
TR Mgl ¢ e ' '
'The attitude errors for aach:f}a’ne m&:ﬁm&um raﬁu‘
are calculated at the A/P computer thcility The chputer wlgo plots %™
the frequency distribution of the rates: “and ‘errors, . Figuresill-l through &
11-6 show these distributions far Hission 103941Mand.315nrec 11—? through
11-12 for Miesion 1039-2. 'f’“- £
The summary teble belo'éf 1ists vﬁﬁ' x
that were“experienced during 90% of the | canera phatogrhphlc operations,_v':
excluding the first six frames of each Operation, nnd the total renge- of ..
the errors and rates, _ ' _ ' oo = ~

= - e .J\_-O

Mission 1039-1 mssion 1039-2_

[y

Pitch Error (°) 0.21  -0.50 to +-'o;‘i6-i"

Roll Error (‘5 0.&3'
Yaw Error (°) I 3.03
Pitch Rate ( /br.) 19.04

Roll Rate (*/nr.) n, 2. 79557 1 =60 4054 T ek

i

Yev Rate (°/hr.) 39.15 68 to 4 36
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and system capabilities S e e

“large V/h error induced by camers stert-up’ {& not ‘representitive of the “_“’ gt

. binary. time“vord. of each frame of phgﬂbg'aplb'.. f.guggute LR
hes. been pssembled at A/P which celctiletes the ;uposure time of each . . "%’
frame end compares the cemera cycle réte '"ﬂti»,, ephemeris to L TR T
calculate the V/h mismatch. This data is gm‘b gd.with the yehicle :
sttitude error and rate veslues of ai‘ch t,he*g_mbﬂr?r £8Ul
by eerth rotation at the latitude of “esch fraue = The

program outpatl*‘f
the totel slong irack and cross track IMC error, and the limit of grouhq .
resolution that cen be acquired by a camera regardlesa ot focal lengl:h

Tw -.--—-—' *

@

 The- cmpz.rt.er re.}ects the ﬁrst stx rrmqaotﬂl openticns 48 fhe .g.

overall system operations. The frequency dfstribution of the V/h errors: e
and resolution limits are computer plotted and are shmm in- I-‘igurcs 12-1 T

through 12-16. | R

The summsry tesble 12-1 precents the meximum V/h ratio errors and
resolution limits that existed during 90% ofuths™ .

IJ : "
¥ Ny 4
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packet of_Eastmen Type 3401 end Roysl X Pan emulsions_to detérming - - - -

“the dosimeter strips is used to- uce:hin

- - - .~ ‘: . M X .
Each recovery system fiown oqa Cm-om mission eontains“a sealed

the total radiation received at-the fake-up cauem”‘
have been irrediested by IMSC at’ vnrtuw’ﬁ}qmn -4

S,

densities recorded after controlled p:c-m:lasssing’5};”r

.aotliriﬂn l:ypes

! éckets. ;c?mmed at A/P
and processed with a pre-flight sampie . Of": K in"ne'.ﬂﬁ*type and se

metric control film. The resulting dese PQQ Tog 1tg measu.rqﬁgnﬂ
~,! a

Following recovery the film dm#ueter pac'ke

table below presents the base plus fog readingﬂ
end the radlation level equivalents. .

Mission :039-1

. | B+P .

Emulsion . S Density RadIa‘Ei oh
Type 3401 0.17

'Royglxrgn A, . 0.23

."""“' Yo, 7T



Reliability calpulat : : e rbe on . salple heg '-;
with M-T... Hence both the mejor pert: ot thg “Maral, 'ogram and .the "
Program ere covered in the celculatisn’ i For eartain suxilferies, i.e. 5 __,; '
the stellar-index camers end the horizon cameras; ‘the semple. size is
changed to recognize incorporation of modified: equipment or new designs -
vhere reliability vas one of the principal x‘;eat!n@;:or the muicauom \

i d

However, for primary mission hmction the
reliabllity reporting for the vehicle. :

The reliability estimetes of this section deal exclusively vith t.he pq- 4
load. Failures to achieve orbit or vehicle induced failures are thereby A T
excluded. Recoveries before a complete missiori-hes been com eted ot e L s
considered es full missions providing that early temlnation was" ra
reesons not connected with peyloed operation, -Film quality is not eonsid-* I
ered in the relisbility estimate calculation, Hence, only electrlcal and 5
mechaniczl functioning are considered. RS

’

The reliability estimate is also divided into primery end secondary
functions. The primary functions-are operastiop of the _panoramic cag -
rain camers door operation, operation of the payload clock, and rec i’
orerations, The secondsry mission functions sre horizon camera operation-
excluding catasstrophic open shutter fallure mode, auxiliary data reccording,
and stellar-index camera Operation. A Bummary of estimated reliebility 13.,;}
shown in Tables 1.}, = - aow = S

- - - -
-

Panorszic Camers Relisbility

Sumple Size - 171 Opportunities to operate, _
One faflure. . <=7y © et oo B Rewiny

Assume - 3000 cycles per cemera per mission. .
Estimeted Reliebility - 99. 0% at 50% confidence level.

Msin Cemers Door Reliehility

Semrle Size - 56 vehicles x 2 doors = 112 Opportunitiea to operate
Estimeted Relistility = 99.4% at 50% eonfidence 1eve1 .

Paylosd Command and Contrcl

Semple 5123 - 96CO Lours operation in sample R A R
Two Feilures
Estimated Rellsbility = 97.k% et 50% confidence levﬁl

e =7
Py - S T



Estimated Reliability of Payloqd
50% confidence level - ER

. . . - . N
- v - B .- ~ - R - . .
Tyl . - et . *,.v."' o Ta . . ;.1 Y
i T T s PIREE XS A "

b

. L a ' 7 opportunities to recover "'...'— e T AR “,pﬁ.r
R : © 1feilure - improper separatim diie to water uai cu;tg;-‘h_ﬁure’-“‘.‘? 8, .

S Estmated;ﬁeliability 91.85;1,505
. . *,*\“mﬁ-

Stellar-Index Cemers Renabilit'y Rl

Semple begins with J5

. . Sample size = 24 230 _ A

: _.-':- " PR IR m failures. - - : u_
Y Estimatc.d Reliability 92 $ &t 5

+

- Hori zon Camera geliabil i'ty

o " Semple begihs with J5 - 91*3’00' AR 1
Estimsted Reliability of Single Cemera = 96.9% &t 508 ¢
Estimated Reliability of Four Horizon Cameres. at & Parallel""_

co e Redundant System = 99.9% st 505 cbnﬂt!ence level - -
4 Sl -'."'-‘ R .“:'. I I --‘,7' ‘_.‘:‘hd_'r—,_ __‘._.‘4-!,:‘,_: \_.z_- - i ":\:{_5”‘ s "
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_of dsta that results from each mission,. :Sape of.{}8 ihgnt charicter?
istics from prior missions have beed mﬁ , 2 ‘ ¢s 15-1 Nl X

&

a
L]

' £ ¥ l&'?._r . -"‘*.j B ) ’ » %
ind the perfamence ' -

The comperison of the ope_ratingf tex and the ,
achieved by previous missions has been diffleult due to the . largé volume

The. surmary data wes started ﬂth_mssiqquogﬁﬁ‘gmfj-aﬁ cemers:
system was the first to incorporsts.the major modifications>of, the J:f
titanium drus and scan-srm, four roller'Scep hepd snd Corona J - 3

capebilities. Only thuse missions ‘thet e Itt the recovery of®
some photography heve been listed, therefore Missions 1003, 1005, and

1032 are deleted. .
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