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e : IRTRODUCTLC,
Vm’§§i§ report preseﬂtc the Tinal perfoyzunce evaliaticn of Missicns
10&2—1 and 1042-2 of the Corona Progre~. The purpise of tids report is

~to define the perf(rmancc charcceteristics ¢f the J-37 payloed sysier and

~to identify the scurce of in-flish. encralies.

T The performance evaluation was Jcintly conducted bty reprosentntives
“of Lockheed Missiles and Space Cowparny (14SC) and ITIX at the facilfiles

m s of'NPIC and AFSPP”. The of f-line evaluaticn veins Jcrcna engineering

-
1

The quantitetive dats used for this reporl is cbieined from govern-
ment organizations.” The diffuse dens ity d=2ta, and MTF/ATY rescluticy
" are prcduced by AFSPER. The vehicle 2uiitude crror veluos, Drane corre-

'lation.times are made at NPIC who alsc supply the Precessing Sunmiary

.- the frequency distribution of the vericus comtridulcrs to irage siear tc
' -pernit enalysis and correlation of the zonditicrs of vhotography to thre
infornation content and qua;zty of the acquired pictuies.

B of the expo&ure ‘ggecessing and f1lurinuticn dzta providss the necessa

data to analyze the empa ure crl*vli selecticn for the missicn.

Gomputer prugrﬁ&s deve‘oped by‘ﬁ/P are utilized tc celculate and plu

Ccmputer analys

over the United Stuies ves veriirved at the individial

2

-

[
o




SYSTrA PERIORIVLCE

h. MISSION CSJECTIVES

The psylcad seciion of ifission 1042, placed inte crbit by Flight
Test Vehicle #1633 and TiiORAD Tocsier 3509, consisted ¢f iwe ponorarie
cameras, 1vwo Stellar-Index cancras, twoe Mark SA reccvery czpsules and
a spzce structure tou enclese 1he cameras gnd provide mounting svrfaces
for all egquipmnt. Figure 2-2 presents an inboerd profile cf ihe J-37
payload sysiem. Thic Coronz "J" system is designad to acauire search

and recopnaissance photography of selected arces of the earth fron

crbital) gltitudes. A scven day -1 missicr end & sevon day -2 nissicn

was planned.

B. MISSICI LESCARIFTICH

2w Vaideaterg Air Torce Pase (VAFB) at

2i35:22 Z (1435:22 PD7) i 16 Junc 1557. Asceont end injection were

The pay cad wes law

nermal end the echilicved crtit vus vithin merminzl {olerances. Tracking

end cormiand support vas effecied by Lhie Alr Yceies Sutelliie Ceontrcl

[¢]

central controel of the Sstellite Test Center ot Sumyvele, Califorrie.

Mission 1Ck2-1 concirsted o o poration end vas completed by sir

<
recovery cn £2 Juns JQFE. Miceion WCLEe-0 el v vith ern air

recovery &n 1 July 1607 fol evins & $ dszy proingraphic cperation.

Tuc ccrmarizen o tho vlanncd apd cetua? 1bit paramelers is

tabuialed ac follove:



P T

Predicted

g Period (mn.) o 90.13
R PErisee (m&.) " 99.5
e i Apogee (R,M.) ) . | i 'a'os.h
Tnelifation (Deg.)  80.0

EE ‘iéf_igs-é“ Iatitude (Deg.N.) = 17.0

. Eccentricity 8 . 0.01h&"

. .-* ODIER SUB-SYSTEMS

ORBITAL PARALLTFRS

Pov, b5 Rov. 165
Actuals Actuals

83.9% - 82,88
96.55 160.€C=
200,77 201.01
80.01). 80,011
9.1 0 50,17

0.01452  C.013)3

o % .. ... 'The clock, instruzentaticn, pressure mcke-up, cormand snd thermal

e -

©__ RADIATION DOSAGE -

Miss:.on 0k .
B+ F

©__®mlsion : -. ‘Demsity .Redistion

control subsystems performed setisfectorily,

Type 32;01 R 0.20  O.7R

Royal X Pan R

70,28 0.55R

Mission 10h2-2

"B+ F

Density PRadiztion

0.24 -1.10R

C.34 0.T5h
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EXNVIRCINGITAL TFETIC

1. Test Chjective

P

=i ~ e s . ~—eY e, e cv s .- et . -
As & standard proced ooy, tie J nerlend oommens are e Jeeto 4 10
thc1mﬂl/a1tituif envixirnont= o cosving ahilon ohimiloton oriiiel o -

renment. Ome of the pirpicco of Lhls wect do 1o denmoncirnioe Ll

syslen guscertibiliv,y to corine dishooe, Sudh Siceroe o Tooo i
film thus degradinz the cperatlionasl Phieolrsr L.
2.

The J-37 paylicad sysien vwus sutfezied Lo on ervizoooontol LiVeS
clamber test from 1 June tiocu i, 3 Jume 1064, The Migter Sroc e
cyeratcd for Ao cyeios cnd tho Siave fro 530 mycioa. The veos

.
S
range was from 1 micion to 7€ nicrone.

The Master instrumert #20% conizinecd coler filn 5O

Slave instrumsnti ELU) uscd 3404 wpe fiim. Thor cclor T97m war

prccessed at-

Continucus {ype inpui and frase

fog occurred at camerz start

1 to 5 frares cf film thicugh
by large creas of heavy fog derendisrg vpon (re start up pressure an
J [ 2 } r ok

the ratc of pressure incrozsce.

When start up preesire rauged betueen 3 und 5 nmicrons, usnnily ornly
tvo Corcna discharge enlzrgcd motering roller sit

[ o

one from cach metering rcller 2ffecting up to £ inches cf £iln with

heavy Tz

. e -



At camera start up prucsures from eppracicately - to 18 mierons
usually only & small intul metering reller sit i was produced froe
1/h to 1 inck vide. Tne highost cawwora stert up presswee expericnce
in the HIVOS cherber w2s 18 microns. Fer eiditional dute, the refercnced
docurent contains irtermal eénmore yressure data for every cocrera crra-

tion performed at altitude.

With PMU on during camera cperation usually only the frame

metering roller it merk vas precert end on some carers sisrts there

wvere no fog merks of any kird. Tnheo interral carert pressure swoep
ranged from 1 to 7€ picrens

e - A't. cs.mera start up pressures below 5 microns only cne amall ingul
IR metering roller Corona discharge spot was cbserved on the third Iroic
from the staxt of pasc merk. Abdve 5 microns pressure ne Corciaa dis-

charge fog vas observced in the test film.

- ' ' D-97 (A) and 98 /E) beth demonstraicd satisfrctorr ciccira-
- A S

E mecha.nica.l opara.u cn thrcughcut the altitude test.

.

Minor acceptable Corona discharge fog wes presert on ihe Steller
film from. S/I D-98 Low densitly Corcna discharge foz vas present on
approximately h; of the 4286 Stellar frames from S/I D-92.

Appruximately 2% of the Stellar frames from S/I D-$7 were aliccted
by minor acceplatle Tow G-ty Corcnm diccharge foz. Corena dischirge
vf fog recorded ‘a meximum of C.l density abcve the bece plus fog level,
Minor dendritic edge siatic vas jreccnt cn A and 3 bucket Stellar/Tndex
Cfilm.

F:lducial andi ccrz-ela.ﬁion lasp iregery was good in Stellar/Index
photograp};{ fm 5/1 I~97 ‘and D-98.

All e.uxiliary date recording \as prescnt and accepiable on the
pan ins*r\q;gnf : fxiliary date recordirg included horizen fiduciels,
g t:lming tra,k blan!'i. .5 pu.\sc, slur pulse, binary word, start of pass
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LIGHT LPAK TEST
The J—”3'{"Bystem was tezied for izt ‘ecaks on £ Septerier 195,

One fog regicn vas noted o each iim.  Since tcth fog regicus could

“be traced to ‘leaks &t eithcr the M2sler instrumcnt dmim or main boot, a ‘

—,yis\x&l ~inspection was made using tre par format fogging lemp and derk-

“adapted eyes. Several bcct leals were identified end corrected. Verifi-

“eation was made by the same visiaal meth:d. Althcush the visuzl verifi-

cation is not a standard prceedure, it is considercd supericr for the

“conditions that were enccuntered. Light letxage charecterictics cf ine
"':,;‘ J-37 system &re ccnsicered acceptable for flighti.

~.D." FLIGHT RLADIKESD AND CERTIFICATION

: L - The Flight Readines~ test of Pan~caric Insirumentis 720k end 205 was
comple..ed usirg film type 3804 on.2 Jure 1967. Minor tarding was present
m; some. fcmts of Instrw;:ent #205. MNo bandirg was chgerved cn film from
:Instrument #20’# Timing track imagery of Instrumemt 7205 was partially
;"':obstructed in sever&'!. places in &)l formals. The obstruclicn was telieved

< to be emulsion build uwp on the rail ¢f Instrument $#205. Some H.C. fiducials
-of both inst:rtmetzts are needlessly large. However, H.O. fiduiciels are all

< f considered acce- tab e for fhg,ht. The serial numper, binary word, and H.O.
L ‘ ‘élcsnre are operztionzlly accepteble.

" The rails were clea.ned. The f1lm exhibit afler tris cleaning shcved
the tmy;g tyack imgery of #205 was imprcved. Instruments #2C4 and #205
vere c&i&m& ace 'f - i:le fors light. B

P

Index cameras D'9T and D-98 dc:nm'!trated accepteble carmcra perfermance.
] ngm, fiducizk,\und_. s:orrele.tlcm lamp imagery, produced on film type 3401 by
' Reseau and cerrelaticn lamp imgerr» ‘
ty’pe31wo by both Index cemeras vas acceptuale. -AXl S/I




te vas lcaded Tor flight on 9 June 1867 wiil
ﬁln fx"on Box h5 It was observed that the film from syocl 1703 was spot
\relded ’be!‘.vegu wmps along one film edge. Spocl 1T€R was remcved from

* the ’éﬁbpzy cessette of J-37 system for A/P inspection and then rciurrad to
I'h.stman Kodak Company for their evaluation cof ihic unaceceptable spol velded
condition. Spool 3B from the flight luckup film supply repleced spao.

1768 in the supply casscite of J-37 cystem.

The kmin s‘rppldr cassc

- Spool 191T from Pox 45 was ecceptatle end remzined in the supply casselte
""'ijr use in Instrvment 20k. Spocl 3B from Fex 27 vas found to be azcepiabl
“for Instrumeni 205 flight use.

Final system operaticn with all peyloads was ccmpleted on 5 Junc 1957
— without incidem,. Custcrer review and {inel J-27 system buy offT vas con-
- - eluded on the afterncon cf 6 June 1937.




SECTIOR

FLIGLI' CYERALICLS

A. SW-IARY
T A1l lauach, asceul, and injectica (veits cecurred 8s progrurmed

-~

7 - resulting in an orbit within tte 5 rigm dispersions.

Buth panorax:.ic camceras coperated szlicfacterily throughoeot the

',n:

'fllght. Average cycle rates for beth caceras deviated from the pre-fligat

* calibrated values by less than 1.5 per cent.

: The on-orbit internal tenperatl re vas comparatle to the pre-flight
- predicticons.
The on—crbit sine functicn gcneratcr (C8°G) perfcrned nortally for

-

t‘le duration of the mission.

(eexrly A to P switchover) was performed on hev. &% by

“aticn and 213 transfer functions were ncrial.

PANORAMIC CAMERA PERFCRMAICE

Both penoramic cameras operated ncrrlly throughcut the missien.
Curcra system dy’na:nic cperation, 39/161 clutch cperation, sturi-up, shu*-
dwn, anﬁ transpu t f!:nc‘cions were normal for all passes mocnitcred.

L oSvae s

Tbv- cut. smd wv—ap cperation and transfer tc the -2 syster cccurred
as programed ut‘liz.:Lm t‘xe KIK-Z(BBC: 38 ccrmand (early A to B swiich-
) crver) on Rev 88.'

~ v’ u

The panoraxaié fihx vas exbausted cn Rev. 233 frame No. 61 on the
Msster end frame 1_39.“ 117 én the Slave.



[T SR MU SO

Muster Slave

Pre- Iﬂ.unch 113 115
-1 Mission 2876 28L6
-2 Mission 3050 3c8y
_Total €239 6046
ZEEL!E&EE_
The V/B ramp to orbii meich wes acespiable ~hroushout the flight.

| RIC Positicn

L - - - S

QS Qperation

gt T

_ .,ingle CAS rocket vas fired on Rev. 102.
and subenquen* crb\tm para:rc*ﬂr:, confirze

R e

hrameter

Apogee - k.M

Period -“ :-:1n. :

" Bertgee ¥ mET

- ..F The following settings of RPC 6, 3, and 10 were used ic attain the
optinum match during tre Tlight

Remzrks

Lavnch thra Rev. 3
Rev. 4 thru Rev. 11

Rev. 12 thru Rev. 1C2
Rev. 103 thru Rev. 105
106 thru Rev. 1372
140 thru Rev. 2Lo

Rev.

Rev.

All telemetry monitceres

d successful cperation.

f Prior to CGAS 'Aﬁ.er OAS
-3 Rev. 102 Rev. 103
80.83 90.02
) 198.05 203. 78
B R R T . 9919 ._
0.01ho - 0. olhs
SO.Qi 80.01.,

A37.95




STELLAR/INDEY CAYFRA Fid~OnALCH

.ot

Both the -1 and -2 Ste e/ Tndex cxmooas cperited satisfactorily

'Iall mcni ored engineerirg pececs

INSTRGIENTATION ALD COIZALT }rr I WCRMALCE

\.," uJ atlews

- The instrumentation and cc.-rad syziens oporaied properly thriucheout
o j;‘:"the flight éxcept fcr the tens pisiii-n on the insirurent lc. 2 cycle
i;; counter. The counter hung up tetween Fosiiticons 9 and O on five different
... occesicns throughout the flight. iowever,

" counts and therefore dia not-create an

Lthe ccunter did rot lose any
seraticnzl problea.

The redundant stetus commtator (Linx IT Ch. 12) failed on Rev.

e

-
O

.- ..&nd remained Inopcrutive for the durzlicn of the rissicn. This @id not

‘present any operaticnal problens becemuse the primary status commaloelcr

av N

performed satisfactcrily throughovt it

A I R R LA ]

" E.  CLCCK SYST¥ PERTOLUANCE

mocl— ayste:n operation vas norpal for the durztion of the flighc.
Satiei‘actc*y time ccrrclatmn tetween the flight clock and-

- Tracking Staticn time was cbiained.

-~ .~ F.  FRESSURE MAKE-UP SY STEM PERFCRMANCE

The pressure mke-up system perfcrrmed rormelly throughout the flighi.
Averasc gas conswmpi :;t, was upproxirately 8.5 PSI/min. for the 229 ninutes

~of total operate tim2. The sy:'em had a surrlus of 500 PSIA et the end of
the missicn. '

: K s . B Tt
- - g3

e

G. TAFRAL mmmi

The average instn ment temperatures ranged fren a high of 85°F on the
s )!astcr and&ion on the Sieve to a low of

6695‘ on ithe Master and 6° F on the.




o SECTICH &

MISSICK 1ChD RECCY-K( SYSIEIS

L 1
The -1 recovery capsitie was sucecansiully recovercd Wy eir-cz'eh
~on Rev. 97 at 2335 GMI' on 22 Jun: 1997. AIl re-entiry evenits apponred

. normal and ceceuried within speeified {cierances except decpin which

“occurred 0.86 seccnds early. Capsule irpact was vithin the norinal
- 3 8igna dispersions.

Letitvde Longitude .
Predicted = 20° 30.1' K i54° 27.5' ¥
Actu:u 20° 46* U 15L° 33' W

The re-entry sequence cf cvents is conluzired in Tatie U-1

w7 =2 Wission

‘ Tbe -2 I‘F""’ef‘j cursule vas successMiiiy recovered afier a waler
: " impact. on Bev 2Lk0 at 2151-GMT on 1 July 1967. Capsile impact was vith-
“in the 3 sig"::ii'dispers:mns.

. R Latitucde Longitude
Predictea . 21%s50.00 w20t W
- Actual " 22° 12 § ©1ug® 11.8' W

The re-enurj sequence of events is containzd in Table k-1

. . “
R AT . M.‘Lu .

Capsu}.e attitti&e &pp‘-ared to become unsteble Just prior to nominal
G—switch O‘pen ihe "nstahihtj caused the G-switen to reset end set
T B several times and the pamehute evenis occurred approximately 60 seconds
o ’ cymixt' 20,000 ft. instead of the normal 57,000 ft.
‘Thc capsule irxpa.cted in thq ua.ter due to ihe late chute deployment and a




MISSICT 1Cho

- RECOVERY SFQUFETT CF EVFRTO

Dolts Tine (S-conds)

f»’:t 0rj
ARt

' 76.8%
a*’fransfer 1.96
‘Eleci..rical Disconrect 0.gk

‘Separaticn ---
'«f **Spin | 3.2k
" Retro - 7.32

Despin 9.8¢

; ;;w /C Se;ara&icn A 1.50
*#*"c" Switch: Open hEh .7k
~ Parechute Cover Oof - 3k4.20

Drogue Chute Depl o,;ed - 0.7C

Main cnﬁxef3§g~sega¢é%eu;iﬁ . .10.85

Main (‘:hutevDevpldyeclu’ a c.58

Bt e e R G

*From.x*;ara Ten

. %* Fronm Electrical- nfbconnect

*** Fr(.m Ret

Nominal
7.0 1.0
2.0 Y o.25

+ 0.43
0.900_ 0.40

3.4 2 el3o
7.55 ¥ 0.45
10.75 I 0.5k
1.5 ¥ 0.15
- 548.6

34.0 ¥ 1.5
0.63 F o
10,25 * 3

0.52 ¥ 0.13




i A, COMPOIENT ASSICE
= e Kain Came*a

Main Ce.mcra Lens

Sapply Horizen Camers

i Supply HOrizon Cencra lens
Take—up Bm: zon Czrncra
=7 o
Tar.e—up Horizon Camers Lens
: s.xpply Cassette
. B cm:mm .um FLIGHT SETTINGS

"Main Ca::zsra S
» »Sdit ﬁidtb
Piltzrr Type

an ‘.ﬁrpe (E.K )

SECTION §

 MTSSION 1042 PANCRAMIC CAMERAS

Master (#d)
Serial ‘a..:-bc.r

Sleve (Aft)
Serial Maher

204
2192435
306-06

Fl12871

2L"1/3.5
0,200"
Wratten 23A
3hok

- Wratten 25

205
2012435
365-GEH
E19098
305-G5H

¥12872

sc-L43

24" /3.5
0.150
Wratten 21
3k0k

Starboard

55 mm £/6.3
r/8.0

"1/100 second



s

B. CAMERA DATA AXD FLAICHT €nTir3s  (Ceontiiuzd)

Take-up liorizon Camcras: Stzruanri iort

Lens v 55 e £/6.3 55 mm /6,3
Aperture Setting £/8.0 £/€.3
Exposure T2 1/100 cecond  1/100 sceond

Filter Typ:2 Wrovten 25 Wraticn &5

C. POST FLIGHT PXAlORAICE EUALULTY L
Mission 10%Z-1 &nd -2 were conclderdd to proluce some of Lho bent
imege quality to dste, The Master 00, and the Slave instrurent F204
both operated well tirsughoutl the mission, TFovrer than usual zncaslies
A .
were experienced in Mission 1Gi2-1 snd -2, Urusuzlly crisp imazer, was
o - -~ ”

obtained Trom toth pan-cauerss in cloud froe areus,

£z Ln

s

low haze conditions appoared te persist throusnous tho
accounging for part cf the good quality terraln imzgery. The ©{t Jook-
ing instrument (#204) was given ar MIP roting of €5, The Mi¥ number was
selected from pass D-183 frame 022. The forvward lecking inatlrurent (#209)

was given an ¥IP rating of 85 on rass D-053, framz 10,

Bmilsicn serziches eppearsd intermittently throughout Mission 200220

[§]

and -2 ir filxz from ke foraard leoking Instrunent, Some of the scratchas

were scvere, the most vredczinant oneos belng 1, 1-1/3, and 1-5/8 inches

from ¢ é titled edze snd runnirg perallel Lo the long axis of the film.

Occasion

(o

11y ihe scratches extend into the horizon ares. At present

the scrstchos ~ammot be atiributed to 2ny particular phzse of the flight

'Y

opzration, Thc subject scratches were not present on test Tilm exhibits

prior to lauazh,
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IR S

A small arecsa of out-cf-ITovun Imnol ) ca the Boouer Cunuern Iooproooau
intercittanily thoough e Momior LLU0L ondy, Ttoda loented sgiriTe

mately one snd on--pald inches Drwl U Lup, Toodnd o oo ol wdr oo -

tinves for vp to Luo incaes zlong

s

ineh into the active Tonmal, D070 conlliu’al ewwcel Un oenlll alton Ul

cut =nd wrep fvnecticn, It erpecr o Lol Umis snumaldyouns caucod by tonoliony
tracking varistions A eriticuc weo -l Uy dotoenine the 2dcnuey of
current procedures and technignes vl wo cotublilioh cacers tr oilng, muil
1ift reasuriacuce end filn tons’on, Ao o rosell) v wos dod AR
present prozodares are edaqunate,

During Mission 1042-2 lpeciry poolnoo by the wor L lockin: hor' oo
canera (= pari of the sft Jookin:; y-ﬁ comoray grodnnildy boenro more un lers
ezposcd begfuning st pass D000, AT Do Pei8) the poel horlion ool
was dbﬂ' d=q sufTiciently to consiisy the Irugery i iculc o wrme, Tals
cogéitinn could be the result of 2 loovce F-clop mecbianizr wilh the iris
gradually closing up. In the futuve 215 horizen coomn ¥estop mochoniag
will b examined duaring preo-Tlight tesiins o incure provey o oamir,

Minor liont o prtterns aftected 3 3421 part of up to .o Tronrs of

Feg ralterns gpposrad

roreil and similar to thoze otvscaivad In

N
NIIsSIonss,

previous

)
o)
1‘.:1
0
’.J
%
<
o
0
w
3
by
i

Trc lest seven fromes of Migrion 1042 <lave carmers £ilz vere

extonstrzly uJ reereas siafns thed a2pyoar Lo be the rosult of contect

with water prior Lo procassing. A smsll amount

-~

of wstor was reporied

.
in the -2 recovery system =2fter the Rzcovery Vehicle was retrieved from



re

the cccon. The water stuine o e 2 2ove cmnere f3lm were
caused by the wel recovery of L cecenl recovery vellcle,

Minor minus denslty strerl.. oy poolont Intermitluntly througih-

[lathor o

P

out the slave film record, Thor wricoor Lo Telldor the Jlal

-
M
-

rovement, Scon hoead roller sorciohoan oo Toth pan oo 1Y records

appear minoy and are similur Lo groviouws missious,
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A, COMPOITNT ASSICGIOTENT

B, CAMPRA

Stellar Roesesu

DATA Al FLIGHY SuTIIL

Stellar Camera:
Ions
Expesure Tine

Filter Tyme

Film Tvpe (E.X.)

Index Camersa:
Iens

Fxposure Tino

Filter Tyve

Filz Type (E.K.)

".

i

=4

-1 Kission

Serial tunber 8

-2 Mizsicn

erizgl Ihimber

D-97
120

117

38 mn,f/4.5
1/500 sceond
Wratten 21

LO0

38 un £/L.5
1/500 s=cond
Hratten 21

3400



s throudt.ouy
igsion 1042-1 ar Yoo, /1 Urnis T 2/10/127 zs used in the -
% 1042-1 ard 104%2-2, &1 Unit 90 2¢/120/12¢ s used in the -1
3 * * 3 af/iosv /v . s PSP ¥ 2 et
mission while Unit #D 98/i21/1:3 - is pdeysd in the -2 missicr,
Approximately 15 Lo 20 star Inz o ounse rotori- i oin ezen frama of
stellar pnciography during tre rirst micoion,  Turlin

mission 10 to 15 stars vere racurled jor frarc,

Indox camerz -2 15 gou2d and congpnres
favorably with that obt.incd frem vocant ndassicns ol Lhis syaton,
-

Light fog flere affezis azproxinately 0 percent of

. 3 5 A I ~ - A ~ . i F S TR L e ~ Eas s 2.
of the -1 niscion and 20 percent ol each frwame ol o -2 nissicin. The
siellar ré&scan gria znd sorlsl mrcbor werss snarr Jers both atellar

.czmeras,

Three out of four stellar {idweizls present in Mlicclion 1042-1
rhotogna;hy were unreadable Jduc to excessive donsit
although reudable prior to launch, were marginzlly hizh in d?nsity.
Stellar fiducial density shall be adjucted, prior Lo launch on fulure

systems, to a lover zcceptable Jevel relative to fiduclsals relezced

The laszt k6 frames of the indox cemera film froa Mission 10L2-1
-

corntiined two heavy emulsion scratchez, The scratches are plus densily

and are psralilel to tne film edge. Thne cause is unknovn,

BOP-SEIHEF C
—— -



Minor varisz{ione wazre claorved in Lhe nlo cwitro motorel Tile

length as cbeserved by cianges iIn frawe Yips wilth or ius first €0 ing

camera fremes, Indey terruin inmwgery ‘o not allTecteld, Invoiniin
Jindex camera cluich and toxo-up tem:

be consideraed a riomal fuiuction durd

One w.exyosed frume ¢ ciellrr

the switeh o.er scquence at the ond

[

one frome of the stellsr and inicx

Jons Ak nou-uniform motoving gy

~n

o

~

and index film was oboorved Trom
1 exposures to the 21 Corcnoil

Tl o

SRR - Lot m e v ey ] R
o Ui BITORURILY SoNG SO QUrlt

¢l Miesicon 104221, This cuuocd

{rares Lo Lo uncryosad,




SECuIL 7

PAHORMNAIC CATA UL

Th= Master camera containad » 6,200 ircl glit ond 2 wWeaticon &

fon

filter, Thac Slave camera had a 0,150 inshy L1it and a YWrsiten of

4

filter, Tnesce cendlticons pluzed Lhs noplinal oxicoure boetveen the

3 47 % ;- S IS .- P S, .
full ani the intersedlcio yroczsciog carioe,

< R

The frequency distritutions ¢ the solar elenticns zui enlo -

azi:xmths encountered curing in

d

5 » photographhic opernlions are siown In

Figures 7-1 tc 7-h.

The nominal exposure tires of the &
shoim &3 a funciion of latitude for pascsos b1
Figures '{=% to 7-10, The predicted level of proccscing

original negative is basced on the in-flight perforiance estinave a3l

is tebulated belos with the processing levels renoried b;.'—

Mission Camera % Primary % Intormedizie % )

et + e, verme. e

104z~ Fwi Predicted 0

Reporteld

10k2-1 ATT Predicteld
Reported

1652-2 Fay Predicted 11, 89

Reported 16 9

3 . “
Dredictog

1CLe2-2 A

*a}
4]

10 90
16 76

o O WM O W O VO
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The pholograph; scguired by solh purnorumic camerus dur’ng Mseionc
10L2-1 and 1042-2 received = MIT rali:n S. A summary s tebldelced
below of the MTF/AIM resoluzion vaiues meusured by AFIPFF -nd reporied

in cycles/rm, The micridensitomster £lit used wns 1 micron by £0 nicrors,

- Mission Carerz Cycles/’zgn Ava. Ground Resoluiion

10h2-1 WD 3 ’
. ' - Th 15, Lt
10ho-2 P (O

e 1052-1 AFT 85

[P 1k, 50

- 0oke-2 AFT ™

The details of tne measurement end computing techuigues, targets
reasured aud tergel locatlons cre fully reported ir the evalustion
report publishked by AFSFPF and are woi included in this report. These

values were deierzired by using the "Inlerim NTF/AIA Progren" tectrique,

.

N




“10h2.1 D Predicled

- Yo BV

SICTION O

DII"'US_ LHETITY LUAZURCGA IS

The diffuse denc’ty measurerents marde by AVIFIT were conpaler
v <
sorted at A/P to permit anzlysis of the density rangec encounsercd

the three processing levels, A study of soruirg teciriques sbowed

that nc absolute method was svallnbl Lo sepursic the deusity valne

as the accuracy of the Processing History pitlished ‘:v;.—

"l\
b

appears rather low eand processing trarsition phrces ere not acceount
for. The sorting techrique selected uces the base rlus fog density

velues where measurements up to 0.0} Gensily erc cosiered us hav!

received Primary processirg, 0,10 to 0,17 e Intermmzdiaie =nd atuve

s

0.17 deneitiy az Full, fTre percentzze of origiril rugutive that was

. processed at ecach: level, vascd on the coinputer cor., is waculated

below with the predicted and reported precescing percentuzes.

-

Mission =~ Camera % Primar; % Irtermedlin‘e 2 Pad

g"

3}

1y 1531
9 &e
15 03

Reported

‘ Computcd
10k2-1 AFT . Predicted

Reported

Compated
1042-2  FWD Predicted -
) . Reported

e ' Computed
1042.2 AT Predicted

i

8 &1
13
11
16

17
&9
T
1 89
90
76
90

O OwWwMO OO

]

10
16
10

Reported
Compated

OO O W




L el

The tabulations of deusity frequency distr

10Lk2-1 and 1042-2 are includcd

The graphical precentation of =lie

A sunmary of the procescir;g and

tutions for Hicsion

p-c

plotted in Appendix A Pigures A-1 iuru A-36,

Table 9-1, The terrain D-Min criteriz, (rarge) Jus proper exposure

and proccssing 1s 0,40 0 0,90 dens

D-Min is sclected subjeclively =08

D-Min im the paotozraphyr.

ity unsite,  The sres mecsured for

is

[h)
(G
=
3

. g - - - 4
not noecescn: .’l_, vhe

A dersitly rarge chari is preceated ir Figure 9.7, Tais tyipe of

chart for Missions 100% to 1031 is included ir tho A/P fin-1 ropors

for mission i031.

Tnese charts &re produced frum

previcuely mentiorned in this seelion. Tae compuler produced the mean

the ssre derncity memcuremenis

median z2nd range figures for the various processi=z levels use The

chart includes the number of frumes (5ziple-z) in which the density

measurenents were med-. These measurescrts sre wrde on aproxirziely

every tenth frame throughout the micsion.
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SECTION 10

VEHLICLE ATTITUDE

The vehicle attiiude errors for both Mission 10L2-1 and 10k2-2
were derived fro: the reduciion of the Stellar camcre phiotogreaphy.
Tnis etiitude dets is suwpplicd to A/P by NPIC.

e attitude errors for each freme znd the atititude control rates
are calculated at the A/D compuater facility. The computer also plots

the froguency disiritution of the rztes and errcrs, Fipguras 10-1 through
10-6 sho. there dicirivulions for ifission 1042-1 and Figurcs 10-7 through
10-17 for ilicsicn 1042-2.

The summary table below lists the paximum stititude errors snd ‘ 'j,'b-
ratec thzt were :xé:rieJc:d Juring 209 of the WD camera photographic sy
opiraticns, o;cluﬂirg‘thc fircu six freacs of cach operation, snd the
total range ¢ the errore ond rales

Micsion 1042-1 Mission 1042-2 = o

o - . ; S
Value 0% Rerge Range - L

99%
Piteh Error (°) 031 -0.3% to 40.76 0.3  -0.14 %o 40,66
0.23

c

Roil Frror (©) 0,57 -0.50 to 46,3k -0.26 to 0.4

Yar Frror (©) 2.0 -2.1% 13 =2,15 £.39  -3.15 to -0,20

Piteh Rite (°/ns. 25l =50 4o 450 16,15 -76 to +36 o

Foll F e (°/rr.) 38,27 -85 (o +100 46,07 -35 to +75
Yz Rate (O/nx,) 27.0% 65 o + 75 3:.35 -32 to -92

1ne prricowmnce o U o LLlLude uﬁvzoW gysicm is compurable to the

corirul sycucrts werd of rocunt plisciore,  Tpe panciamic photography was

L]
nol dooradcd by the wihitnls conlool systom,
g
s
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SECTIOR 12

SYSTEM RELIAPILITY

Reliability caleuletions Yor tke poyload are besed con a sauple -
beginning with !+7. Fence both the m:jor part of the Mural Program R

and the "J" Prcgram ere covered in ihe caleuletion. For certain

auxiliaries, i.e., Lthe Stellar-Index carera and the horizon cameras,
the sonmple size is charzed to reccgnizé incorporation of medified
equipment or new dcsigns vhere reliubility was one c¢f the principal
reasons for the modifications. However, for primary micsslion functicn,

the sample size is consicstent wilh reiiability rexcrting for the

vehiclc.

»

The relictility esiirmales of this scction deal exclusively with the

paylend. Failures to achicve ortit or vehisle induced failures are theiﬂm

by excluded. ERecoveries before & ccmplete wwissicn has been ccmpleted erc: -

ccnsiderad as full missicns providing that earily termination was caused

by reascns nci eonnoctsd with puyloed operaticr. Tilm quality is not

considered in the reliabiliily estimnte calculation. Henes, only elec-

irical and mechanical funciioring

vided Into primery and secondary - -

i

The relizbiliiy estixznie is also
funciicns. The priwory functions axrc ¢peraticn of the pancramic camerss,
f the paylcad clock, and recovery o

cperations.  Thoe seeomdnyy missici funciions are horizon camera operation

excluding cutastrephic open shutter fziliure mede, auxiliiary data recording,

end Steller-Indox cemerz reraticn, & swmory of estimated reliabll*ty is

shovwrs in Eg?lcs I2-7, ¢
Punoranic Cemnra Fliclilily -

Sanple Size - 183 cproriunities to operate.

(£
One failluve - G/ Irogear-zr oo Oystern J-19

Assume - 3371 wyeles vor camern per nussion.

.

Estinaicd DMlietility = 54,19 at 507 confidence level




Main Camera Door Reliebility

Sample Size - 59 vehicies x 2 doors = 118 opportunitlies to operate

Estimated Reliability = 99,4% at 50% confideuce level,
Payload Commn=znd and Control

Same? Size - 10,536 hours opération in saméle

Tvwo failures .

Estimoted Eoliability = 97.60 et 50% confidence levcl

Payload Cloci Reliability

Sample Sl:e - 10,536 hours opsration in saaple

14

ure

4]
.

tio fai

Estimnted Roliztility = 99,h%0 at 500 confidence level

Estinmated Reliab2lity ¢f Payload Functioning om orbit = 97.7 2t 50% :
conlfidencs level

Recovery Syzior Ralisbhility

83 oprorstunities te recover

1 faidurs - improyor sepavation due Lo water seal - cuttﬁr f&i‘ure v

’

. - IR s e, N } o~ s T . -
sctisated Reliability = 38,07 2t 50% confidence level

Stellar-Indax Camers Reliability

Four r=zilure

confidenze levzl

2o K PR NI WL TS
stimated Pzliability

ol

"
N
[

L]
T
(L]
ot
N
Q

‘(.

Horivom Chpore RoXiability
Swple begina wiih 9 - 106,500 cyeles
Felimated Relielilily of Single Camera = 99,05 at 509 confidénce 3
Eotimalad RO4alizf Ly o Four horizon Cameras al 2 Terallel

3 1 .- : ~! ~e
Bl Syntes - 92,70 at 507 confidonce level,

m C— ' "}

.o
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- SECTION 13

SMMARY DATA

‘I‘he compairison of the coperatiry rarasmeters lend the performnce
achieved by yrevious miscions hss been ¢ifficult due Atothe‘ia.rge'
volune of data that resulﬁs fron each misgion, Some of the perti-
ncn’.:. cheracteriziics from prior missions have been summnay ed in.

Tables 1i3-1 throvsh 13-3,

Tne suamLry Quir was sterted with Mission 300k a: the J-05 camera
system ves the Tirst 1o incorpcraie the m=jor modificatione of the
titenfum drum enl

bilicies.

same nh:)* yezhy have been liste d thnrmore Missione 1@03, ~

1032 are deleted

o s
- porvy . .
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