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i

:i.s report presents the final performa.nce evalusti&f ‘Missions

101!0—1« a.nﬁ. 'IObOfQ of the Corona Program. The’ purpose of 'lgsis report

:ls to define the performance characteristics of thé" 3-35 payload system

a.nd ‘bo identify the ‘source. of in-flight anomlies. ‘ ;_

’.I'he performance eva.luation was Jjointly conducted by representatlves
of Lockheed Miss:.les and Space Company (IMSC) end ITFK &t the facilities
of NPIC and. AFSPPF. _ The off-1ine evalvation using Corone engmeeri ng
hotogra.phy acquired over the United States wes performed at the ind_-znd-

ual cont.ractors pla.nts. : . I :

c‘.
‘I'he quantitatlve dats used fov- this report is obte.méa from govern-

ment orga.niza.tions. ‘The diffuse density data, and L‘I‘F/AIM resolution
- are_produced ‘bx AFSPFF. _The vehicle attitude error va.lueq, frame cor-

rel’cion times are made at NPIC who alsc supply the Proceésing Summary

- 7' reports published by_

Coaatl

T Computer ‘Programs developed by A/P are uu]ized to ca.l.culate end
;plot tﬁe frequency distrlbut:.on of ‘th= various concributora to imzge
smea,r to permit analysis and correlation of the conditlons of photography
.to the information content and quality of the acquired plctures Computer
a.nalysis of the exposure, processing and i]_lumnatlon data provides the

necessary d.a.ta. to analyze the exposiure crileris selected for the miszicn.

. . - .
o . R




SECTION 1

. '58181_'514 PERFORMANCE .

u:rssxon OBJ'ECTIVES Lo
‘ The pe,yloa.d section of M.‘Lseion thO, placed .'ulto ordit by Flight
'Ibst Vehicle #1636 and LV-2A booster #501, .consisted of two panoramic

‘- l 'ca.mera.s, two Stellar-Index ca.mera.s » two Mark 5A recovery capsules and
& ) ‘-a. epa.ce structu.re to enclose the ca.meras and provide mounting surfaces
- for a1l equipments. Fig'u.re 1-1 Presents ah inbosrd profile of the J-35
- payload system. This Corona "y systen is designed to acquire search

and reconnaissance _photogz-a.p}w of selected ereas of the earth from
orbital altitudes. The planned mission was two, 5 day photographic
g periods with no dea.ctivate perlod. The vehicle was flown nose forward.

B. MISSION DESCRIP'"ION

L The payload was la.u.nched from Va.ndenberg Alr Force Base (VAFB) at
1851& A (105}4 PST) ‘on_ 30 March 1967. Ascent’ and injection were norma]l
a.nd the achieved orbit wa.s within nominal tolerances. Tra.cking and

coma.nd support was effected by the Air Farce Satellite Control Facility .
'consisting of trasking and ccrmand stations at

under, central
control of the Satellite Test Center at sumquale s Califomii"_ & 18 _
-101+0-l consisted of a 5 day cperation and was completed by aﬁf.‘f ,x

on 4 April 19,57- Mission 1040-2 wes comple'ted with an africeeg

8 April 1967 following a 4 day photographic operation.

The compariscon of the pla.nr.ed a.nd actua.llorbit peramet r is
Jdr
tebulated &s follows: .--




D sm.mp-m:om CANETAS.

U REV-l. O REV-M2 REV-11C

- fredicted Actuals ~Actuals

' 90' 30 - 90.265 90.091

99.85 - 99.668 100.603

M) 5 2k, 77 7 2k.130 210.450
Incl}nation {Deg ) LTy L 85000 B5.054 - 85.03h
‘Per:lgee sla.uitude (Deg. N.)_ C o 20.87 T B8.2T1 45,391
_;f_i:;c‘cféﬁtgibity_ e L o.usgr o.01591 0.01529

PP.NORAMIC CME:PAS

‘.[’he 'lmage quel ity vas rateC better than Mission 1038 end comparatle

bo Liss;.c'a ;039 Tl:is wes _a rose forward fli_ght. _

= -
- -
1

5
A

E--Bctb .nits preduced good motograplv fcr vehicle orientation data

d

rea.z.,t..on. The S\.elle.r .ma.ges wer poinu ‘ty'pe

L

‘E. . OtER SUD-SESTRE -

-

% 'I'he clock. in.n_.urspta ion \.ox:rr_'and thermzl contrcl ressure make-
¢l

",_

© s up e-_rc'* reco*rr:_ ; subsystems p riirmed satisfactcrily.
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RN jrffiiiiii¢?ff:,, serioN 2 G IR
! v PRE-FLIGHI' sys'mxs TESTS R _ : _-%{;@,,;
T , . .,,..;,: ‘,_- S L o "".cp bl
" o (33 . ) o L - . 1 |
"-'-_-7: 1..,Test0bect1v e N
* -';.“;': '1. -‘ + ) ‘ ) . ‘ . :J' -

L an As a stand.a.rd procedure ; the J pe.yloe.d sy's'bemé ard sub.jected R
T T to therml/altitude environmental tes*ing which si‘.mulates

c , " 'f;_ ' orbital environment. One of the purposes of this test is to

S . ‘-_.?; _ demonstra.te 'the system susceptibility to cordna discharge.
L0 7 -17 sich adscharge, fogs the film thus- degrading the operational
‘-A ‘4 photograptw
S 2 Test SM

'I'he J-35 payload system was sub,jected to en environmental

fei e UUEIVOS chenber test from. 30 .March through 6 April 1966. A

tota.l of 55&2 "ycles was operated in the master instrument
..3 - b:nd 5579 cycles in the slave. The internal camera pressures

‘ I experienc;ed during this test were 0.7 to 80 microms.
- ', N - d
o '_"":" o __i_‘he pan instruments ope:;a ed satisfaci:orily except for the

- r'a.ndom occurrence of light of absent horizon fiducials,

.{ :_ ce.mera serial r.umber and binary index imagery. This condition
§ \ra.s checked and it was de-termined to be caused by voltage

' 1rregu.larities in the HIVOS cabling.

. - The only Corona obsérved was ra.ndom occurrences of low density
. . sta.rt-up Corona..
“¥ey .

... Payload scratching was a.t a ainimum. Slight scan heed scratckes
. were confined to the start of scan. '

"L’he cut and wrap function was normal.

f

. S i The operations of §/I D'TS and D-92 were entirely acceptable
‘ f.:-.. ) ‘for the 425 frames cycled in ea.ch unit.



‘«.;.'~_ Master Pa.n Instrument. ms. 196

RESGLU‘I'ION TES‘I' .

P .t
S

Rgsolutlon and theodolite tests vere perforned on 18 Aprll 1966.
Besults of'the thru-focus resolution iests of pan 1nstruments 196 and
197 shov the fbllowing characteriatics S : .._.._Jau'

FUN 1-~" vt

..._!_ . . ~

:;“t;";L'Maximum high contfast resolutlon 169 1ines/mm at -0 001

g-;ffocal position. - ; -;._; - :
i fiiRJEMBX1mum low contrast resolution 110 lines/mm at=- 001 - f?;”w;?il‘:
. 'i;if ';focal position. : . S L e

-
- v rm———————

i focal position.

.

haxlmum low contrast resolutlcm 116 lincs/mm at ; 0 00\
“¥ocal positicn.

th inatruments met the sys»em.requiremnnts spec 1 aticm.

L]
N -

4 -
- - - i . .
. o |

LIGHT LEAK TEST .

The systemAwas rated acccptable for fll”ht and placsd in storage.

On removal from storage the space structure Was disasserbled and & new

7 .Iecovery barrel ves integrated to the systen The second light leak

test’indlcated an excessive leak from the master camers, Grim S€als.

The seals wvere adgusted and checked ocut for fllght ‘accerpt tability.




! - _

R

D FLIGH" READINESS
fl The Flighﬁ Readinese test of Fanoramic Instrumert #1956 and 197
vas compleued without incident on 20" Harch 1967. Examination of.tihe
proceSsed 3&0& type film exhibits: from Instrument #156 anid 197 re-
.veale@ aeceptable carera performance includlng tracking, normal rail
'scratches, horizon camera performance. 1nclud¢ng iracking, normel rail
-‘;scratches, horizon fiducials end shutter function, time track, serial
}ﬂlnumber, -binary index marks, binary- word shrinkage marPers, and

| uﬂiformity of fogged format. '

Processed fllm exhib;ts from the Poet Storage Baseline test Trom
wStellar/Index cameras D-78 ang IP92 demonstrated acceptuble perforaance.
'Reseau, Piducial, and correletlon demp imagery, produCed on film type

3h01 by both stellar cameras, were rated geed. Reseau end eorrelaticn
lamp imagery produced on fl]m type. 3&00 by both index cameras was
a"ceptable. '

'F '_\ Fligh‘ film spools were placed in the supply cassette wilhout
inc1dent on 21 March 1967

The J-35 system pre-flight accepeance run vas initiates on 22 iarch
ul9of Fllm transport was termlnaecd when the field fletten~r rollers en
-;Master cemera #196 eppeared to exhibit etrnorral operation.’ The field
'.rlattener rollers were changed using those from J-L0 system. Subsequent
fl]m operet:ons cr the mcrning of 23 March 1967 revealed norme 1 J-135

system perfornance.
The J-?S SVSt2m was accented for flight.

CustCLer review and nna1 J-35 syster buy off wzs concluded on the
afterndben of 23 March 1667.

T Cal A I
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SECTION 3

e FLIGHT OPERATIONS

'vAQ ;-SUMMARY
'_'T{-f All 1aunch ascent, and injection evenis oceurred as prograrmed.
) The orbit achleved wvas within the 3 sigma di spersions.

s_}i‘ ' Both pancramic cameras operated satisfactorily througbou‘ the
flight. Averege cycle rates for botn cazeras dnv1ated from the pre-
. flight caTibra.ed valucs by lecs than 2. O per cent.

l‘o

Q Bcth the ~1 and -2 Stellar/*ndﬂx cameras, the clock syqtem, and
! tne inatrudan stion end cormand sysiems cperated aa*isfactor-lv through-
out 'chﬂ flight. : '

_,,

r"?r_vs: on-01o;t internsl temperauuxe en v rénment was ccmnarstle o

C X
. ?ne-prﬂ-fILghu p*ealctions.

The cn*orblu sine funct*on gerereicr perforued norraliy for the
~ d.L."a“'.on 2f tke missien.

Kikuorro 28 (early A to B sus itchover) was perform:d on kev T2 Ty
. the -:‘rac}'mg Sta‘tlon and a1 tra:j.sfe; Tuneticns were normal,
B@th rezovery systenms c;mrated.gcznally chrcugksut the flight,
This vehicle was uzed es & tes, egena for in-fligh; Teating
pew UNCLE Cormrend System. NJmercus tesis vere performed with the LIOLE
Eystem a* all traciing staticrs.: Frelimirary evaluaticn of the ULCLE
Commrand System, as derived froo real-time Aupgie duta ic ineluded in

Paragréph E. Complete aralysis cf ‘ke UNCLT Conmend 4 Sys*em is ccutinuin

3
v

The analcg comn.nd syv.cn (S—nnND' failed to respernd Lo cermands ol
Rev 43. The cause of this feilure ws ettriduted to a failure of the ty:ce
XI decoder. Commen3 carchility returned bricfly on Fev 5k,. 55, and 56.
The crcrmand system remained incperative untiil Pev 113, ™e cormand S5t
©  then functzon:d rrcperrly Hrcn*huut “he remzinler of the mission. Taylcu
syslem covﬂaniinn vas eccorplicred uiilizirs tl Vi cormand systsm frox

-l

Rev 43 through the rerairder of tha flighi except for the isclatsd revs in

Se

which the analcg c;.xaﬁd System wee funetionin:

8

T _



yloe.d system was flmm -vith the newv gold-

'u 'Dh.-;‘s'--'._ 3

epoXxy recovery barrel

:r&mé f3=1.- q:ei{nera 'system dyna.mic operation, 99/101 cluteh operaticn, :
".;' start;su;p,-f sh;.lt dovn, and transport ﬁmctions were normal fo*- all passé.a '
ks A ‘p;onitored,. The cut and 'urap opergtion and transrer to the rE gystem

) 7 ‘bccun*ed a.s progra.med u{:ilizing the Kik Zorro 38 cormand (early ﬁ to B

sy:ltchover) . . o I
. i ,The pe.noramic fllm was exhausted on Rev 13f Frame Ho. 61 ‘on ‘L‘ne
s ‘Master (A.f;t Look.ing) end Rev 143 Frame No. 13 cn the Sa.ave (FWD Looking)
Sy 5 ' Parcrazrdc Film Consu.mtion (Fra.mes) |
T fi S0 - Actual o
- AT e . ) Master Siave
© Sample Off-Spooling . . .o 1g : 13
. Pre-launch o - 150 ¢ 148
. '-1; Mission o T et 273k
o0& s2Mission | o M3 . x4
Total . L 602 . goe
7o+t MO Match )
- “The V/h ramp to orbit mtcb vas acceptable throughout ‘the flight.
- The following spttingq 6, &, and 10 were ulilized to obtam the optimm
e F’MC ma.tch during the Tlight:
- . 'j'l,r' o - Re Commards: . Rorarks
" RIC Positions - "8 5 6  °  Launch thru Rev &
: , S 6 5 7 """ Rev § thru the end of
- e, - . : ' "the mission




L

_ t eloek and
e Tr,acking Statlon tlme was obtained. Table 3-2 conuains the cqrrelation
data. . ~ |

~ . - - r

k]
Vs
Ve -

. - STew .
T . "
e . . .
. e - ’
-

BI'__EI.IJ_}R[ INDEX CAMERP PERFOR!»-A‘“‘CE

-Both the ~1 a.nd -2 Stellar/Index camerﬂs cpera
a.'Ll monitored engineering passes.-

. . M . ‘l
P --.‘{ .‘- et EUE oo .' .
INSTBUMEATIOI AND COMMAND SYSTEM PEn—ﬂRr'chv -

.'v,.

4

the ‘fl'ight i‘.xeept for an intemittent vehicle
the S-rBand‘ Link ‘which resulted in the loss fe
S systejn Subsequent to this failure,

cor*_c.""d syster” I‘ailure on

.g\
-

the secondary command system '(VIIF Link) excep:
S-Bapd ccnmnand system was operative.

‘ . . ..' . _ ".' ’
E. CLOCK srs'rm PERI“ORJ\&NCE T

=
'

C‘lock system operation wes normal for ine "x.ra'tlon of +he‘ I'l.Lght\
Satisf‘actory time correla.tlon between the fiZght

: ' ' :
F.. IRESSURE IMJ{E-U'D SV STEY P“RFCRMNCF‘ )

Preséure  m2Ke-up system penormance ves ocv-x_al thrmghouu the flig,h
Average gas ccnsumotlon was approximatel, 8.7 s /'-in for the 234 minutes
of to;'al operate time.

The system had e su rplus cf 360 PSIA 8% the end of
the mssim._-

T}'ER}‘AL ENVI ROIMETIT

Tempe*a.ture data for the-accwswtr“s gre included in Table 3-3

The ‘a.verage ir'strument temperatures rangsd fror e high of £0°F on the
Master and. TTOF on the Slave tc a low of (8% cn the Master anad €5
the Slaver’ . . a -

on

‘I‘he thermae control paint pettern on trhe rarlced system ard on the
gold-—epoxyiR-Ba.rrel vere modified for this =

Tiligtt. This modifieaticn
produced ‘bemperature predictions of 75% # =5

E°r-on the Master ano TO F ¥
5 F ‘bn the Blave. . , - .

. 10 .

ted satisfactorily cn

the primary pd,.rload comrand ; -1;' :

a1l veyiced comma.nds were issued 'by;‘

for a few’ revs in xhlch tHECE

. . ..‘ } “
'.'['he instrumentatlon and co:mr.a.nd system cper ted pro;perly throughout i

l




UICLE commm '%YSTEM FLIGHT TEST

1. UNCLE System will accept "clear" and "sp°c1a.1 exequte commands

o The,.microwave o.a..a-. indicates however th&t 1pe'modlc Y

)
o+

 FLIGHT OBSERVATIORS (Based on AUGIE data end reel: t:.me microvave

s

AN "~ . records from 13.passes) ' ’ g

at 20 and 1000 Bits/Seccnd. = - L i

. ; . . LY

. cormand failU.I'Ea will occur during & repetitive. sequence,
,-  the incidence of fai lures being szgniflcat;tly highnr at
" low elevetions (veat s?gnal strenf‘*hs)
_2._-"In- no observed case did & "false" command execute. -
Testing included "long" and "shors” commands, ‘parity
. . errors, simdtanecus bits, false eddress as wvell as a
" «false KIY UNCLE LO (secure execute) commund.

3. Amenm point error is not eritical.

The comsand antenna drive was stcpped ine nu.moe*- of
cases while commsnding in e rene‘ltive rcde. Commands

continued teo be aCﬂc“‘Ld fer up to two rinutes in these
. cases. )

L. UNCLE somewnst succepiidle to "turn on" and rendom bits at

' low sigral sirength.

IR Under certain corditions the UFCLE receiver appears to

acéept (cr g‘eneré.‘ce) & significant number of dais bits.
_ These bits are accerted by the Cecoder and lcad the shift

register. Ko spuricus dﬂc.:der comrand outputs were

cbserved tut a prcba‘cl;"_.ty study is recormended.

11

- .
me pntat -
—
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; _i‘_ _,_..-j -":'v/ . ’Al [

.,tn. o

LT '* ‘s-pite of '"unscheduleﬁ" require:nent to tise ZEI;E system
. : extensively) will provide a.mple datd. for a.nalysis. '

.- :
"

I- ~ = i

. i

N

- 12

_ - - . . .
- . |1 L
2T . . -
- v LR L R ',‘:-
- e we . - -
V - . .
T -0 - IFRPA
. . . - - VL
s - - - r '
b 3 :";'

Effect:‘we comma:nd horizon réquires furthtir 1nvest1ga.tiop1. .

The effective P reliab}.e UNCLE coma.ndiﬁg_ hqrizon appea.rs
sdne'whﬁ't 1imited {UNQLE com.a.nd:lng ‘baing negated by‘ noise
etc. ‘s durin%"periods of relatively high elevg.‘bion). < !I‘his

6' "B -task. accomplishments by Satellite Contrbl Famity (".ln

1\0'

h.
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[=~---INST. 196 [~1iamIN3T. A9T=-mel]
REV. 0F RA%P TuR svs;;nlnﬂrvﬁL UHIT . sv;rsmlnc.qat SnLT  sx§r?ﬂli65/1:
MODE - R A SECS CALIB. - . DEV. DEV. " ;i - DEVa. DEY, DIFF.
006 ?Af‘6u'5 80 3.887 3;soq"ii?5r_ 2,02F23§8§?ﬁ;1;50r LA3F 0.0
016 4 6 571705 2.248 2.242 .c.3esﬁ_o.zéfiﬁ}z}s“;o;SQSli}gtas jl;}é"
€47 A 6. 5_1?§5‘3;221.12.;50: igv?sﬂ;jtacsyilgédtlég7§sj;1;305130;5_

675 ‘2 & 5 1781 2.224 . 2,226 o.cis*_c.aas 2.250° 0.€35 71,185, 1.12
L1 -8 6 5 1995 2.215 2.225 c.705 J0.455-2.2437.0.2457 1,275 0.1
127 8 6 5 20%e 2.222 2.235 1,C8S 0.873 y.253 _0.69¢ 1,248 0.y
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CLCCK  CURRELATION  SUMMARY .
Oulck FIT OHg ' o - :
- SYS TIvE /P cL TI4Z 1sP CO-P Y5 T LELTA ST
$.23uG34=1y 05 (264803656 Co N+238035332D 0y =0.N352
0.€850L778i. 05 0.309986J65) 0o 0.6850573R60 U5 -n,0106
6237174830 05 0.351517662% 06 0.237174754D 05 0.0036
0.68726730u US  0.396528917. 06 0.687287277D.0% 02,0023
0.23995761L 05 0.428195952% 0o . 0.23%9575560 05 0.00un,
0.63¢.09298L €5  (,477809429) 05 0.,63¢9929770 05 0.0003
0.242340920 GS  0.524834294) 0o 0.242340557D .05 0.0063
0,6382B4760 05  P.2755777600 05  0.6382347300°05°  0.0061
C.24%78836C G5  0.746081940D GS  0.25478RR4GCD 05 0.001]
0.n4( 13793, (5 0.1141431065 06 0.64C61379100 (5 g.rcg20
0.2460L3CG30 ¢S5  1.1011355235 05 C.246663011D 05  N.0019
0.641149100 UGS 0.2006442345) .06  0.64115%2320 05 0.0018
0.247245470 U5 0.2476538A17 06 0.247245463D 05 0.0507.
064221721y uS  C.2871519600 06 0.64%2217254D 05 -0, 5044
00288050290 U5 £.3341351810 06 0425E0573350 05 =0.0045
0642793380 LS 0373608700 Us 0.642732466D 05 -0.0Q86 -
0.19-84735C (5 Pei152140520 05 N+1%LE473945D 05 «0.0044
0.6429786530 €S 045500272192 06 N.642978438D 05 0.0092
S ACS=0. 24180013990 U6 31z £,909999851669D) 00 :
SIGMAZGLL0894 20, POINTSZ 1M .
RATIO-OF CLOCK TIME TO SvS TIvME= §.10000C016513D Ot

CRLCER  FIT  TwO o : o
5YS Ti%g I/F CL T1ME 1/,P COvP..8YS T DELTA ST
0,234036510 05 N.26428032655) 0s 0,234035329D 95 =-0.0019
0.685067780 05 030920692650 Go 2.6850673240 05 =0.0084
$.237174530 L5 00351517062, 06 0.2371757739 45 0.0047°
G.687287300 uS  (.3205289170 Bo  0.ABT287275D 0S5 . 056025
0,230e57610 05 £.43581459520 Co 2395575710 0% 0,0039
0.£360%298u U5 C.477859493., 06 1.6340922370 0%  ~0,0007
0.242350920 0% GaS24538294) 049 0.242340873C U5 0.0047
0.6362cu78u LS  £.,275%77760) (5 D463L234%757D .05, 0.0023
0.2447£8460 05 0.7460¢1v40, 05 0.24478R359D V5. -0.0009
0.6844:137930 €Y 0.114143106:) 06 0,540137930D 0%  ~0.,0000 .-
0.246CL330 (5 (1511356233 0»  0.246C03329D 05 0,0001
0.641149 00 (S £.20066442365 Do 0.641149394D 05  0.0602
0D.247245470 05 0.23765%3481) 0o 0.247245473D 05 ~0.0003
0.662217215 oy 02871516665 0o 0.64221725SD G5  <0,00490
0,24#058290 5 €.3241351313.05  0.2450583210 ps =0.0041
D, 642793835, 05 Ca3736087000 6h 08927234550 5  =0.0075
C.19uRL735, 05 Ne615214079 Go  N.198847373D (5  ~0.0023
C.642973535 05 (.6A00272105 No  0,6429784052 06 0,0125
ACZ=(e2516001654LD Co  Alz 0.,999999042006D 0y P,
A2Z=0a3%T0920120604E80~13 '

TASLE 3-2 o
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B;RV #721 vas rece:ured at A/P on 2h November 1965. The 'reée-.’w:ing

weight was 1149 95 pounds After modifications a.nd incorpora.tion of ~

’outstanding E.0.' s, the SRV was deliveragd to—Systems Test for inccrpo-‘

I

ration into the J-35 system. . " T

T

The capsule was shipped to VAFB cn 26 March 1967

_ The -1 recoveny capsule was successfully recovered by~alr catch
Rev 81 at 1517 PST on b April 1907 a1 re-entry events apneared .
normal and occuired within tolerance The capsale impact point wus

approximately 8 N.M. sruth of the predlcted impact point.

Latitude Longitude
Predicted 25°%5.2' N . 156° 3.4 W -
Actual 25° 36.8' X 156° 36.6' W .

The re-entry sequence of events is contained in Table k-1,

17,




T/C semation

***"G" Swa.t ch Open

: e ‘Pe.rachute Cover Off S _‘ ©T . '33.39 R Bh 0 + 1 5
. Drogue'Chute erlcyed S -0.68.‘ ' .0.63 2 R 0..08 -

. s . . . . - ) . . s ' . o + ’ ’ .
' . Main Chute Bag Separate 10.82 . - +.10:0 gg e
Main Chute Deployed . - . o2 oo, 52 o 13- ¥

. Main Chﬁ‘i:ei Disreef - k.8 . . 1_}.5 2 0'.80' o
. ¥ Fram Separation T ‘ ‘ _

: *% From Electr:’q.cal D:Lsconnect . Do L L

%% From Retro . . e

" TABIE -1 . el




Latitude

U Bretioea T oe's a6, A
Actua.l B 25 58 VN 164° 1#7 i W ;.’_“,“_‘ S '
The re-entny sequenne of events is contained in Table 5-1."7;.‘~:
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r .

. Paractiute Cover orr -
- e R S - L .

- ’ . :

‘" Drogie Chute

E.lgc;g'iqal:m;cmnect
Ao a3 E‘ *_ . i ‘!-' b .

M. I ?; [ o
- Main Chute Bag Séparate! - -

“Main Chute Deployed . o 0.54

Main’ Cl;;ut'e'Disreef R . 4.63

L% From Separation

-»

** From Electrical Disconneét

**% Frcm Retro S

» _ TABLE 5-1
) 20 . .

V_Aﬁeployed-'; : L 0.65

0,63 ¥0.08.7 ; '
e a-F3.0 -
S0 el
0.52 ¥ 0,13 ¢
;85 F0.80
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“SECTION 6 - -+~

. | J-35 PANORAMIC CAMERAS

' COMPONENT ASSIGNMENT

nent i
 "-Ma1n Camera

Main Camera Lens

Supply Horizon Camera

Supply Horizon ‘Cameyre Lens
Take-up Horizon Camera
Take-up Horizon Camera Lens -
Supply Cassette '

B. CAMERA DATA AND FLIGHT SETTINGS,

Main Camera:

Lens -

Slit Width
Filter Type |
Pilm Type (Eastman)

Supply Herizon Cameres:

Lens o
Aferture Setting
Exposure Tirme
Filter Type |
Take-up Horizén Cameras:
lens
Aperture Setting
Exposure Time
Filter Type

21

R R

uMasfér (Aff).
' Serinl Number

1952435
299-G6H"
E12851 °
298-G5H .
-E1284T
se-k .

2"e/3.5 "
o " ‘Q
0.175

Wratten 21

3b4ck -

Starbo&rh
55 mm £/6.3
£/6.3

1/100 second ..

‘Wratten 25

CPort

55 m /6.3

£/8.0
1/100 second
Wratten 25

Slave (F’WD)
_*Serial Nurber

1967 D s

2.197.

J '-.'_1'9722435 '
T /. ¥293-C6H

"Ei2g01
29h-GSH ;
“mizpos

O sc-b7

3 24"s/3.5 :'

0.225"
Wratten 234

. 3k0k

Port

55 m £/6.3
£/8.0
1/100 secqu

" Wrattén 25

‘Sterbcard
btarbcard

55 m £/6.3

£/6.3

© 1/100 second
Wrat en 25



POST FLIGHT PEEE"ORMNCE EVALUATION (Master Ca.mera.)

ihe ‘Master camera pfoduced.273h frames (7650 Feet) °f photography
durins Mission 10&0-1 and 3211 frames (8347 Feet) during Mission 104o-2,
T Imase quality ves rated better than Mission 1038 and camperable to Nﬂssion
"Tfﬁ~ 1039 mhe MIP was 85 'fﬁ . j‘ ' o T .

4n overall sharpness than the Slave camera for Mission 10k0-1 end 10&0—2i
- The comparison was made by visual evaluation using original negative and

duplicate positive films magnified by 20 to 50 times. The OVerall inage'

quality of Mission 1040-1 was ‘Jjudged to be comparable to Mtssion 1040-2.

Auxillary data recording such as H.0. fiducials, timihé track, binary.
word, seriel number, index marks, 8/I slur pulse, and tlanked pulse vere-
operational throughout Mission 1040-1 and 1040-2. Agq intermittent minus
density streak up to one quarter ineh wide wag Present on master cemera
Photography throughout Mission 10k0~1. The steax eppears.to follow the
field flattener. Minus density rarking is attributed to foreign rartiecles
cn the field flattener and camera filter. Improvements in t]eanliness
pProcedures have been implemented which are expected to result in’ fewer
minus density marks in flight payload, BT K

Small‘areas of smeared imagery (in the sgean directioﬁ) appeared at
the take-up end of the Master formats intermittently throughouu Missicn
1040-1 and 104k0-2. Smeareq areas are approximately one quarter cf an-
inch wvide and extend across the width of the format. _ Some of £he Smeared
imagery occurs in minus density bands that are also apbrc?imaueiJ one
-quarter of ar inch wide 2nd extend across the width of the forma+ Banding
is characteristic of an interiockin system Ground tests at ithe Adﬁanced
Projects facility have teen extended to include format fogging operations
at camera cycle rates expected in Tlight as 2 peans cf. detecting and cor-
recting banding caused by margina.1 lens/deten‘ interlock chat*er.

Minor light jeak fog is presen* on the fiffh and nex* to 1ast frame cf
most passes. The fog density is cormeasurate with thd c&re*a off periods.

a2




‘ v COUTINT o -

. Drosr FLIGIﬂ' Pmommmcz EVALUATION (Slave Camera.) i;-;} '.

i !I’he Bl.ave camera produced 2780 rra.mes (7780 Feet or photography
*‘»ﬂﬁring Migs1on 10&0-1 ‘and 3us i’rames (8286 Feet) or. vpnotomm during
«s}-tlsaion 101;0-2. Yisu&l com_parison or or:lg:lnal negative and duplica.te

. ‘pos:ltive from Missioh '*1040-1 anaﬂzo!m-e indicate thef Slave: camera Photo~
'_,_-*grpplw -is_fshghthr sharper tha.n tl;e thter ca.mera pfoﬁogmplv

Rt
- Lewi- ¥

Auxm.ary data record:lng such as. n.o. .fiducials, timiﬁg tra.ck binary-
L word, ser:la.l number, index marks, blanked pulse, and. start o; pass ma.rk T
vere operational throqghout Missions 10140-1 and 10&0-2 g .
___’ Bea _;—plus: density light struck’ area.s were obser;red 1;1 frames 69, 70
a.nd 72 :éaés’ﬁ)—% of the Slave camerga Miss*on 1040-1, t‘ogging wes caused
i by a high :lntensity 11ght discharge from the satellite recpve.ry ‘vehicle
v odu.ring thepost fli.'ght £11m retrieval operation. ° A.rter a considerable

" L
3 =i

oA momentary 'ligﬁf flash vas ‘caused by'a.'n;'electrical uischa.rge or gome sort
‘?\_ L ',:ln ‘EEe vic:ln_ity' of the capsule. 'I'he exact- cause is u.nknown. o further. i
S i action is contemplated. _ : o

Sever&l minug density Strea.ks were present on the Slave cauera orlgina.l
I nega.tive rilm from Missions 1040-1 ana 16k0-2. The Slaw' m:lnus density

particles on the surface of the fleld flatteners As in the master ea.tnera.
' thia condition vas not present at the start of Mission thO-‘l ' '

LKy

Minus densitv bands approximately one fourth inch wide acrdss. the 'Z
format were present af the take-up engd of many fra.mes. Occurrence wasr
randoxn. One frame of pho*cgraphy contamed seven minus dens:ty be.nds. :




In addition, ground te5u1ng at Advanced Irojects .1]] be extended
to diagnose banding vhen 1t~ Seeurs at canera cyclevrates.expectcﬁ'ih-
Flight. '

A small plus denaity Lark one t':th_'y-*.!"cmrith of an*irch in Qie ermetey
vas present threughout Missicn 1040-1 and 1OJ+0--2 Slﬂve camere phelorraphy
The subjeet mark reoccurred at reg ulﬂr 1nuerVa15 ‘of ‘six.and Cru,-GITth
inches. The plus dcn31ty mark is believed to be caufeu by & srall nigh

spot ¢n the freme m=terirv roller rhbbﬂ“ =drfabe.r

Minor light 1leak fog is ypreseri cn the first and tkird frowm ihe last

frame of photegraphy cn some Passes. MNo correcllve eeticn is irdicaied.
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< Camera L

e g

S Index Reseau

Stellar Reseau

- ..‘.
. v )
ey

cmm mm AND H.IGHT SE‘I‘TINGS

Stellar Ca.mera.' :
'Lens -

: E’EI*DSLLPC-z Tixaé

h‘ ~ Filter Type

SECTION T

-1 Mission .'..;

| ,SLial;mm__._;b_a:

LI ‘ 6
- . - 9 )
B s -
3 v R
3 AL :
o .
-

-85 mn f/i.B .
1 secc’:r'fdi' "

" None

Filmme(mstm) - 3oL

Index Camera:

Lens

. Exposure Tize

' Filter Type

Film Type (Eastzan)  +  : 3400

38 mb £/4.5°
. 1/500 second.
‘Wratten 21

":-: !
- r;._ : 'J‘-

7,-*5r

2 Mission o a
Ser s.l Number

+ 4

: ' . 79 ) ::‘_n--

i:*85'mm fk;.s-

2 peconds

None

T R

*

38 nm i‘/h 5 -
- 1/500 gecond

. _Wg-qtten 21

3400



G kW e .

C. POST FLIGHT EVALUATTON (Mission 101;0-1) ‘-.j.; At

The Stellar/Index film recovere1 consisted of h39 frames of phqtograpb;
from ea.ch film path of s/1 n—78/95/96 Minus dens:.ty stroaks, 8o often'
present in -1 hlssion photography in previous flights,, was not present in :“'

Mission 1040-1 Stellar photography : ',; c -?'F' I !”:f,t?f
' R R A

' .
-"~". " T " ." —.,I .

Stars appear as p01nt ima.gery in a.ll S/I D-TB fra.mea.,_ Po:mt imagery 'is
attributed to an exposure time of cne second. - There are anproximately 20

~ .

Stellar images in each freme of photography. Stellar baffle flare into
Stellar photography was very low as evidenced by the faet that 30 per cen+ }‘“'
.of the reseau grid was not detectable on eve::“r frame Mincu edg= foa is
Present along both fl]m edges but’ does not affect the active fornﬂ* ar a S
The Stellar fiducials and correlation lamp imagery. were acceptable throt..gh-l

out the photography : Do e oo -'.".'f'
. . . S x oL -
The Index camera onerated well throughoat the misswon producin5 h39
frames of photography Neaton rings are visible over areas oP low contrast
but do not, interfere wlth the usabil ity of the photography Several very
small minus den51ty spots approx1na*e1y 1/100 inch.in diamﬁter a:L prcsent
in the active fornat ares throu"hout the mlsSJCn Foreign partlclea cn the f.-
reseau grid are sueoect since the minus density pattern remalns *he same on- i
each fornat. Clean room procedures have beeu reviewed ani improved to m:nl- '
mize foreign particles in ithe payload prior to 1aunch One plus den51uy
spot one sixty-fourth inch in diameter is present in each frame of. Index . ’
photography near the film edge outside the act e fbrmat -area, The plu=
density spot is believed to correspend 1o a hﬁ?% in the mirrored surfaee .

of the reseauPlate. No co*rective aection is indieated. !he correlation
lamp imagery was eccepteble throughout the mission. )

26
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8—5 to 8-12.

Ce.mera

‘—l -
S

.FH_D

FWD.

AFT

¥ E'he"frequenqy ﬂ;lstr:tbutions of the

-_. 17 ..‘;-v

, en.oount.ered during'the photographic

LS

P.redlcted
Reported

‘Predicted
" Reported

" Prédicted
! Bepo:jted

: Preélictec"i
Reported

o i‘ilter. Tt;e Slave camera had af.dr 225 inch al:lt e.nd"" '%fratten 23A.filter.

eol:ar elevations e.nd solar azimuths

., .:.

opere.tlona a.re“'shown :{n Figures 8—1 to

_ The nominal exposure ti.mes of ihe Ma.ster a.nd Slave cameras are shcmh
7 asa function of latitude -for ‘Passes D-1; D-h9, D-97, a.nd l}lhs in, Figures
The prédicted level of processing for the origine.l nege.t:lve
is based on- the j,n-i‘light perforn'_,nee estimate a.nd is
'Lhe processing levels reported by

Lo I R Y« )

: _,'Interme’dia{e .
P9l
a1

67"

-

cee
58"
.28

T

tabulated below with
The transition pha‘se is
a. result of process n:achine develop'neﬁt 1evel 'cha.nges. ‘_ s
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SECTION l2-

IMAGE SMEAR ANALYSIS

i +
1

The fra.me correlation tape supplied to A/P by NP:I;_C conta.ins the
bina.ry time word of” each fra.me of photography. A computer progra.m ha.s
. been a.ssembled at AP which ce.lcula.tes the- exposure.ti!ne of~ea.c_h framg .,
end compares the camera. cycle rate wlth the ephen ris Yo caloulateﬁtte
) V/h misratch. Tais. data is combined with the vehicle‘ attitude error
and ra.te values’ of each frame and the crab error caﬁsed by ea.rth rota.-v
tion of the latitude of each frame. The progra.m' outputs the tota.l e
along treck a.nd cro.,s track INC error and the limit of ground reso]u—
tion that can be a.cquired by . camera rega.rdless oI‘ :l:oca.l length and
system ca.pa.bilit:les. '

’

The computer rejects the. f:.rst six frames of a.Il opera.tlons e.s the
large V/h error 1nduced by camera start -up. is no’r ‘repcresente.tive of the

overall system. operatlons The frequc-ncy dlstri'butnorf of the V/h errors-

through 12-16. S . i oo

&nd resolution imits are computel plotted and are shorwn. in Flgures 12-.1

The summa.ry table 12- 1 presents the max:.m:..m V/h 'm.tio errors and

resolution llmits that ‘existed during 90% of the photogranhm opera 1ons s

and the total ra.nge of velues dt.nng all opera.*ions tha.i were computed

. 37'7

v

59 R

e N

. - wr e



ﬁﬁq uotanTosey K
. xo.o.ﬂ. mnouo, :

pp 2 o 66T . - r1av P SR A

| ' 3WPI vopsnyossy |

m m ou e0 v and 3934 }ouay, Buoty
. . P ¥

CAT

O.N.,N..

B A T R

LT g - §.ﬁ§£ n\ﬁ -

T VEERVS. . BIING . R .
S e e SR - __u:,.... U
_.-.w.mauﬂq zoﬂbmommmgoﬂﬁ L 7/ S S S
S JORLEOISSIN L e T _



MISSIUN IL40A] Tormeimes m,,... ..
FRA MITTED" 50 4B

Y V/H RATIO ERRCR — PERCENT (X} VERSUS FREQUENCY. — PERCENT {yr .

B0 B D Tl B S W, .|.__-..._i._--.—{...-..-.-.{.——__'{...._1_‘{.__-_4_-__4.--__..._____+

[} 1 [ ] L} ] [} [ ] [] ] L [ ] ] [

] 1 1 ) ' [} 1
.

] q | I ] [}

peama
-
-=
-
-
-

]
' t
] L]
] L
Ta00 —¢=rmmpr e rmma pee e e — e I e i et e et § L el R Ny
: [ ] 1 L] (] ' ] ' ' ¢ ) ’ L] L) '
’ ' L] ] 1 ' [ ' L] 0°* ] L L ' ]
[} ’ [] [} ] " ] ] ] (s [] 1 ] 1 ]
L] ' L LI ' " ' U . ot ' f * e []
6.50 i Aniniint. Gutetet Sntatebeh. Antaindel St anted S i iataiel bbbl S SE T T Sl S S R t————¢
L] ] ] . N ] ] [ ' -0 1 ' ¢ [ s
' ] L] ' v ) ' L] ' 0 L] v 1 1 '
t | . (] ' & Tt L ‘0 . gy ‘. t 1 '
' L] ] ' [ [] e L] '0 0° . ) ’ ' '
6.00 -+————+—-——+---—+—r-—+——--+-—-f+-0--+---—§D-DO+—-—~}----+-——-+-*--+—4--+
A | ] ' [ ) ' 't 0 * 00 gDt =--.'¢ L [ ' ]
] ¢ ' ] t ] ' g g0 00°¢ ] L] L] . - ]
L] ] ’ L ] | ] 0 ] DO 00! . | ] : | [ ] 1
] L] ] ] ] ] ‘0 ' Qo a0 B ) ] [] t
5.50 B e e it Db Lt b S e et T S n Tt 5[0 1 01614 § e vyt Sy Gy WYY
] t ¥ [ ] - ] 1 ] 0 . DOODOI ] 1 ‘. ., ] 1
' * t ' 1 1 LI SO | Qo000 [ ' 1 v '
' L] ] ', ' ] *' g ' . 0occog! ] t ot ' ¢
[} L 1 ] ] 1 L} O L DODDOO! 1 | ] L} ]
5.00 it Antutaiesh Attt Setedetl, Sttt Lt ik SO LT ety o 110 0] SR Sty SN S G SR
1 | ] ] [ ] t ] ] U 1 GDDODG! L] L) 1 L] [ ]
] ] ] L & 1 ] 0 ] 0900000 ] ] ] 9 ]
' t ' LI ' ' t Qg Co000C0o . ' . ¢ '
] L] 1 L] 4 ] ] 0 L] 0000000 0 ] L} L] L] L]
4e50 et e e e b e == 4= == D000000 0= F ~m—m b mmmm pemm—mbm e — ¢
] L} L L} ] ] L} 0 L . UOOGOUO 0 L} ] [ ] ] [ ]
] * ] L ] 1 L 0 ] GOGDUOO . 0‘ 1 L . ] . ] 1
] L] ] ] L} [ ] t 0 L 000000000 0 ) | B + . | L}
’ ' ' ' ¢ : * 0 ' 00000GOOD O ¥ ot . ' ’
te00 —d—— oo e b e 4 —— 4 00—+~ 000000000 0= 4~~~ b mmm b mrm e pm e 4
1 L] L] L 1 1 i IOU [ ] OOOOGOOQD GO 1 ] ] L ]
' . ' ' ! ! 00 * 00GOoQoo0QCog " ! ! !
' ‘ ' N ' ¢ 200 '0000000Q000GE *+ . v ¢ . N
' ' ' ' ! ‘ *000 *0000000000CEO v e * ' '
3430 —tmmmm et e e b — e e = < 4000~ +00000 000000600+ ~— —— = ~—m— b m e m e mmm &
' ! ! ! ' ' tgog '008000C0000000! ' ¢ N '
N ' ' ! ' ' *Q0C *'00000000080000! ! ! M !
' ' ! ! ' ' 0000 '0O0UQLGO000G0Y! ' ' ot '
' ' ' ' ' ' Q000 *00G0600000000a! ' ' ' y
3600 —tmmmmtmme b e — b e - - - DO00-+UD0000G000 00004 —— ==t m e e b mmm—bm e —#
! ' ' ' ' ' 0800 *'00000CCoCeGCoqn! - . ! ‘
' ' ' ' ' ' 0000 'Ceoaoccoorneon! ! ' ' !
' ' ' ' ' ' 0QG0 '000J5u0oconaso! ! ' ' '
' ' ' ' ' ' 0000 C0CQO00GoooONCor - ¢ ' ' !
250 —4-m ottt e e 4= =~ - 00000060900 000000000+ ———— 4= ——— 4 m—mmm pmmmm &
! ¢ ' ! ' .000006000000Go00060oNR?! ! * ! '
' ' ' ' ' 0000a0co0000000000QG ! ! ' ! !
' ' ! ' ‘ 000006000000C0000000 " ' ' ' '
! ' ! ' Y 000000{:00000C0000000Y. ! ! ' '
2000 =#-mm—temm e dem 4 m e v 4——— - 00000GC0000000G00C004~— ~~ 4t = —mm b e mmm e e e m &
' ' ! ' ' 0000000000 00GuaGL00R ! . ' ! !
' ! ! ' ! 0 0000000000000000GCa0., t ' ! '
! ' ¢ N N 00000QpoooooconoooQoae - ' ' '
' ' ! ' ' 00000000000000G00UB00G " ¢t ' '

1e50 —tovmmpmme— e e pmm e e

--0000000000000000000000¢ =~ ——4=———4=mmcpmcteuyt
0000000Q0000000000yCNar LI '

.-+.-‘-+-...§d--

L ]
' ' . ! ' - 0000U00LLGCO000000CBoL0s, ' ' ' !
¢ ! ' ' ' 03000000Co00C00000Co00!, ' - ¢ . '
' ' ' ' ! . 8000000000900 C0AG00C0u0 ! ' ' '
1,00 =#-mmmbm et e e o 0Qo0000suLo0d 0000000D==~~4--——t—m——fm——m s
! ' ! ‘ M 0000000000003 UBOCQGLO00 ' ' ' ¢
' ' ' N ' 0000C200000004GC000GGH000 ' ' ' !
N ' N ' ' 0'50000C0000600200000000000 ! ' N !
¢ ' ' ¢ ' 00400000000C06000000CCeo0000 ! ' ' !
0.50 T m st 4 s e 4 -~ -+~ 00000000000 GO0 C000000 060000000~ ~ =t = —— w4~ m e a b mmm =t
' ' ' ' ' 0000Go0aco00oCco00000000BC0000 e ! )
' N ' 0 0000000000000C000C00000OC000GoRB0NO ' ! !
' ' ' 0e0G 0oL00000o0U0000000U00000COCOSHoUOGE @  on® ! )
‘ ' ' 0C0UG0CO00C00CCOG000000000000C00008GO00000 *006E " | -1 !

R Sttt b ttel oL DD SU ety S S G iupnutisgr Gt il St Gupu N PGP

-8.co -€.00 -4,0C = 2.0¢



k¢

| FRA = OF OMITTED 90 PE N
ALONG TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY'—'PERCENI 1Y)

MISSICN 104041

BB I I e e e e U T T I e e VA - .
[} 1 ] 1 A | : I | | I | I i | [ ) 12
1 | ] | | ) 1 | | | I o | I 1 .
| L i | | | | | | | 1 1 i ' | I
| I | t | I I 1 ! ! | [ ! 1 | -4
" - L R T T T T R A e S A S N Y T T ', e - oo e e s peree g e o o o
N 1 ) 1 t ! t i I 'l ) | I N I
- ] | | | | ! | i | i ] ' ' i )
| ) } ] | { | 1 | | i | R | ] ] S
L | I | | | : | | | ) | I | ] | i !
e e o e hme e e w e fe e e T b e E b e hm P e b e Emw b oW o LA I R R N R LI T e
[ i ] | . i I I i | 1 | i N | { I
I ] t | I | | | | | | I 1 | | I
I | 1 N | | | I | | | | ) | I |
1 1 [ ] t ¢ t 1 | [ | 3 [} 1 I I
4-[]'.f‘l'.t+-|-...-II.I"-ll'.'fl!fl.’.'!ll.—.ll'l*!lll.—.l'l..?Olil.fllll.flll!+l|'l+lllul+ .
t l. | 1 i 1 | | I T - | I | i -9 i 7
| | | ] | | | i o V- | ] I 1 i bo.
f I 1 { | ] I H | | | I | [} ¥ tO
| I [ ' i | o } 1 I I | ] 1 ] tO-
L B B R R I I N R A N L L T s L I R . T N . e we - pr e paree e e bemwe b sl
1 } 1 [ I | | 1 I - | I T I ! R
] ', P ) ] ] i I ] { I P o i I 1 r
] Ct i N S 1 b - ¥ 1 ] i - ) Qi -
i | T [ ! ) ) I { - ( ‘oo i - I Oy ¢
Thm e b c s b s e TS e b e e fa e b v w o brewvw et eve fo e b ran b nm oo e de e b e OO0+
| | | _ - | [ ! | | g t | | - B o
i 1 i | f 't | { I I ] e | i Qi !
I P | T { 1 i ] i | gl I ! ! i e X
t | i | I | i I | | N | ) ] 1. QO
L A e L LI B IR I R I L T B I S, e = o e wwr pe e . -f.!l.'.- e men b 0D+
1 I - | | | | | ! [ | ek ' | i I Q000
| | | t | | | ! | | 1~ ] ! i 1 CO01
| i ] | . t L} ) | 1 | I | | 1 4 1 [ e [l
1 ) | | i ) ' 1 ! i i -1 i 1 i I Q03|
. e e e e re bemer b - TP PR T P e e e R e n e b T e b e b L I R e R L N e QOO0 +
! | ] ' — ; [ i | | | | | 1 t 00000_
! | | | | | 1 I I | 1 ] Q0Q0Q0O0
1 ! | | | | i 1 I I | t | 00000900 |
| 1 [ | 1 1 | i i | | | | CooOoOCODOOQOQQ |
L A R L I T T L R I I I R R I I T I I e o ', 00000000000000000000+
! ] ] | t | | 1 OO20020COI00NCONYINO0IN000O0N0DODCO0DI20 |
' | | | | | | V00020000000 VOIDORONO00DI00CODO0CO |
[} ] | ] | [} QOO0Q00CI000T00COO0DO0OC000N0COODNDCITOOa00 |
| ﬁ | ﬁ h OGDOUOUOOOOCUDUOOUUDDGDU0000000000000000000000_
bdad L B & U B BU B B R B O 220 AL I B XN mEmede e« OOQOQOCO000000020000300C0R0CRTLD0OI0000I00S+
n k & ] UOUUOOUUDOODOGOOOODOOGDCOOUO0GUDODGDOGDOOUODOOOOGOUOU— "
| 0UOOOUDOOOGDDBUOOGOUOUUOUEGGCDUDOCGOCDUDUOUOUUUUOGCUODUODOO_
{ ) .00000000000000000000000UGODOUCUGDOGUOGUOOOOODUOUUDDOCGGUUOUh0
i ) ! .00DDGOOOO00000UOOQUUOUOUUUUOODOUUGGUDUUGOOGOOOUOOODOUDOUUOUOUQUUOO_0
LA I B N N N L LT e LR A R L R R TS dm e w e re s e P b wEw o e oo b el
. 1 1 | 1 i i [ - N | | | I 1 . I | <
t A | r i I | - I I | i i | I |
1 1 | | ] - ] | I i 1 | [ - [} 1
I i I h | | | i ) ' ! | F | | |
o on poee e e me A R I R T T S e ., o wer be e - oo e b b e b
| { t . | I | | | | N I ] ] | i t [
I i [} | I | | | ] 1 | | | | | -
| t | § | i | ] | I } | 1 | 1 | 2
| t | 1 I I I s | ) ] I | t ] 10
e e e e e e prace bt e e e rD b e e e e be v e b e b e +** oo m pbu e e by vee b e o
) I } i ) } 1 I I I ) .l I i ] |~
] | | | | | t | | | . | | | | I
t i | ] ! I | I ] L I I I I ) b
| ] k | l ) | I ¥ | | | i [ i | |
o v eow brove !..l+.||.+l||l+ll'l+I"l.fll'l+l!l-+llll+l|ll*ll!-#.llllfll.l‘.lll!.?
t t | | ) | | | | | ¥ t k | | |
I | I | | [ i | | | | [ 1 ] I !
| & | — | l | | | | | | 1 I [ | ©.
| | | | I 1 | 1 1 ! | i 1 |
..f‘lll&-l.ll+|||l+ll|l+.‘l‘+.lll+lll!+ll.l..."ll+ll1|.fllll+ll.lfllll.f.tll.vlltl‘. .-
. | t ! ' | I b | ! | | 1 1 I ] i
. , i
Q. < Q <o Q (o] Qo Q Q [ (@] o o (= o o
o Qo o < o S o o o L] o o < l=) o (=
L] [ 3 » ] [ ] [ ] [ ] [ ] [ ] [ ] . (] - . » -
w < m o~ — o o 0 ~ O 0 - ™ o — O
vl ot -] — .



md
e
Q
5
o]
~—
z
]
—y
w
v
"y
x

Y

e -

- o o w

LI I
)
H
|
I
- $e v ae
|
|
i
I
o - -
1
}
A
1
L -

- o o=
i
|
|
i
LR .
|
1
|
¢
- b o e
0 ,
|
1
1
- hm owow o
I
|
* Qo9
slelelslals]
jmlmielolels]
QQOUOOC
T200
| [
- b mnae
|
I
|
1
- b -

el B 2 T N,
! |
A !
1 |
- — —
llll+l.ll+|lll
I ]
| I
! t
! i
-l'l.-?ll'l.?'l..'l
| ] B
/ !
| | .

] }
‘.'l..v-"'-.t-".
1 !
| [

! |
) ]

A L LT T e T
| ]

' '

R i
! i
'l..*"-.#-'."
| !
1 i
| |
Ll L 2R IR I,
! {
| J
t |
I - i
- . e .’ll.ll..__n.l"
| ]
| )
! [
oyl font o]l o6 Tun Tom i You L om T Y o)
00000000006 O0
Jilelnlelelelblolatel=leulm)
ODRDO00LOCOGoO0AS
=tslelelalololulaleatalale)
el lnldlalololelaleiate]
|l'l+|lll.’0liu
' |
I {
| |
! i
- o = o ma- o o w
! i
| !
i '
! |
TEw e b e e brem
! ¢
| I
! |
{ !
bl B e
! ]
! |
| ]
| |
ll'l+.l'l&.|l‘-
| [
| ]
t i
! |
et e dr e et e ber e
! i
o o
o =]
4 .
gy ~

0000000~ —= $—~-m

GCGOo0ooo
0030000

O00—~4~aay

CG000000
0Go0oooeo
00GC00y
G0g0o0Q
00GL0o
c00000

)

b e e

000
Co0
00g

pm——— — e
L]
]
]
L]

0005
Qugoo?

00000000

0GO000o0
(00C0Va
Co0Q0u0

0000004~ —4~—mcpou__

S amtiabl Lot T Y

' - ' } ' ‘.
e ' ' ' ]
S [ [ 1 t
] * ' 1 [

]
'
]
*
]

Q0.
CBG0ocogo!
Gooaooogo?
000CoUBo
Qooon

tm————-
' 00000
' 00000C
. 06000

€00000000000 -
00G000LO00C0

L0000
*Q0COo
000G

000QU000000

ug

00000--

[ ]

[ ]
0020000006030 *

00000000000
00000000

009000
* 006000

00000
0000600000000000000

+000000
' 0000G

e
] ]
. L
1 L 1
’ [} ]

1000 —#mmmm b e
1
L}
L}
q

occooo
t————y

Q
o
[}

(=)



MISSICN 1040A1 FGR secrer ~ CONTROL NG. | ”
FRAM TP ONITTED 50 &

Y IMC ERROR -- PERCENT (X) VERSUS FREQUE&CY.—-'PERCENT {y)

] ' ' ' ’ '
] * (] ] ] (] ] S | ] [ [ L] 1 '
[l ] ] [] ] t (] [} LI ¢ L ] 1 [ ]
7.00 —+-—-—+—-——+-—-—#-—--+----+—---+-——-0--——+—0-—+---—+—-——+————+--——+----+
J ' L] ] ] ’ ] ] G0 q T t [ ' '
[ ] ] * (] 1 L] ] C0o ot ] (] 4 [} 1
Il ] [} t ] ] ' 1 O O 1 ' [ [} ’
] ¢ [} (] ] (] . ] oopoa:. t . ' [ ]
6.50 -+--—-+——--+----+-—-~+-——-+--—-+———-+-——-UU Uﬂ+—-—-+--——+—~—-+————+—--—+
] [} (] ' ] ] (] ] 000001 ] ] 1 M '
1 [ L] (] ] 1 t [} CoGon ] . (] ' t
t (] ] L ] [ ' . ' 00000 ‘ . ' [ '
] ’ 1 (] '] ] A [] o0ocon ] [} (] ? ]
6.00 —+—~--+—-——+—~——+—-——+--——+——-—+--—-+—---00000+—---+-—-—+*—~—+—-—-¢-———+
’ ’ ] ] ] ] € ] GO0a0 ' L] ] [ ]
] ] 1 [ [ ‘ ] [ 0oGcao: (] ] (] ., 1
[] 1 ] B | [] [l ] [l 00000 ! L ) [} ] ] ]
] ] ] [ 1 ’ [} ] 000Go 1 ] ' . t
5.50 -+-—-—+—--—+--—-+——-—+--—-+—-—-+—---+—---UUOGO+—---+-—-—+————+—-—4+-—-—+
] ] ] ' * [ ] ' 000000 1 ] 1 N ]
] ' (] ’ ] [} ] t 0000 L] . t ] [
] ] ] (] ] t ] ] 8] Qocano t t . ] '
' ] ' t 1 (] ] ] U 000000 ] 1 t ’ '
5.00 —+——-—+---—+--*-+—-~-+----+-——-+~-—-+-—D-OODOOO-—-—+*-~—+-———+-—-—+—---
v 1 ' . ] ’ ] t O £oo00n ] L) [ [
' ' ' ] ] ] + 00000000 [ ' t ]
] (] 1 [} [ ' [ ' [}
[

[ ]
L ]
4.50 -+——-—+--——+----+-~—-+--—-;-———+-0--+--ooooooaoof¢-+----+s——-+-k--+—4--
]
L

ey

[ ]
L]
[
) ] L} ] 1 1 IOOD 1 0000000000 ' ’ L i ] ]
-+« 00 —+—-—-+---—+--~-+—-—-+-~~-+——--+0000+-UODDDGDODG*--+———r0-———+—1--f——--+
" ] L] L L LI lDOOOl OGOOGGOG O + L L] lI L]
' ' ' N ' ' 'goag 0000o000Aaon ' N ! N N
! ! ' ' ' ' '0003* 0000000000 ! ! ' * '
! ! ' ' ' ' '0000' 00OGOCRONN ' ' iy . !
3.50 —+——*—+—--—+———-+----+---+-—--+00004-ODOOUOOODG*--+---—+-——-+----+4———+
' ' ' ' ! +0000* 0000000600 h ' ' ', !
(] 1 ’ 1 ¥ ] lDOOOlOOOODDGU L ! L ] |
! ' ' ' ' ! *00600* 000000000 no ' ' ' '
' ' ' ' ' y 'OOUU'DOODOUOOCOU, ' - ! ' ' '
3.00 -+-—--+-—~-+—---+—-—-+——*-+-;*—+OOCOOOOOOGOOOOOO T e e ey,
' ' ¢ ¢ ! ' - 180000000000000006 . + N ' ' '
' ' ! ' ' ! 'CUGOOUDUGDCOUOUGO ' ' ' ! W
' ! ' ' ' ' 'ODOUUDODOOOUOUDODO ' ' ' ! :
' ' ' ' ' ' '00000000000000000 ' ' ' ! '
2.50 -+*——-+-—--*--~-+——*-+-‘—-+—‘—- OUODGUDDUDODGUDDUO-+----+---—+--~-+---—+
' ! ' N ' ' 00000CO0000CO00000 ¢ ' ' ' !
' ' ' ' ! N COOOOOOOOUUOOUOOGOG ' ! ! ! '
' ' ' ' ' ' 00000000000000000 ' ! ' ' '
! ' ! ' ! ' 0000000000000000000 ' * ' ' !

! ' ' ' ' ! DUUUUDODODOOUDOOU [SI ! ¢ N !

' N ’ N ' N ODDOOUODOUODGODOU g ! ' ! ! :

v ' ' ' ' ' 00000000000009000000 ! ! ' ' '

' ' ' ' ' ' 00 OOOODGGOGUGUODD ' ’ ! ' '

1.50 —+-—--+—-——*--——*—-—-+———-+-—0 OODODDGUDODEOOOUGDO—+————+—--~+-~—-+----+
' N ' ! ¢ ‘. UOUOOGDOODUDOODOOOOCU ! N h ’ '

' ' ' ' ' ! 00000000000000?0000000' ’ ' ! !

. . ' ' ! N 0000000000000000000000' ' ' ’ '

. ' ' ' ' ' ' OGODOOODUGOGDOOOHOUOHU' ' ' ' '
1.00 -+-—~-+——-—+--f-+—--—+--—~+——00000000000000ODOOUUGU+———-+----+—*——+—~--+
' ! ' ' ' ' OUOOOOUDOUDOOGDDDUGOO N ’ ' ' -t

N ¢ ! ¥ ' *0 ODOOOGDOOODUUOODUCOOUG' ' ! ! !

' ' N ‘ ' ¢ DOOODDUOOOOUOGOOOOOGOD ! N ' '

! ' ' ! ' 'OUOOUOODGGOUOUODOOUOUODUU o « ’ '

«50 —+—~——+—-—-+-——-+-—--+---0000000000000000000OOOOGOOC-0--+--—-+———~+----*
! ' * N ! 000000000000000000008000OUO c ¢ ' ! '

! ' * 0 0000000000000000000000000 000uCCQo ¢ ' ! o

' : ! U0 00000000000000UODOOUODOUODOODOGUODDU' o ! *

' ! ' 000GO OGGGCUUOODODOD000000000000000000OUOOOGGDC' ' !

0.00 —#mmmgaa 27 +—--~+----+—---+---—+--——+—---+--——+--~-+----+-—-~+-—--+
@00 L. 7600 . 74.00 ottt .00 AT e -

e ey i - AT




Y V/H RATIG ERROR .~ PERCENT (X) VERSUS FREQUENCY ~ PERCENT (v -

7. 50 _+_....._.|._...._+__...-+.___..‘.- ———— +-...__{._-..-+-._-__.+.._..._+__.:._+____-}..—.._4._.._._...__...'_ +

' ' ' . ' ' ' R T L IR B v e T,
7.00 -+-—--+—~—-+--—-4-———+---—+--—-+---—+-——0+—---+4ﬁ-~+----+——--+----o----+

' ¢ ' 0 t .y . ‘ ' '

'

' ¢ ' ' ' ' ’ YooY e - g ' Ty 'R '

| ' ] ' ] . ' ' 000 B LA | L

' ' ' ' ' ' ' ' 060! R e S L L t

6.50 -+-—-—+-——-+---—4--—-+————+——-—+-—-—+-000+—---+————+--—-+—+--+--—-i-——e+
] ] v ' ’ ' L] ' gQn: L O B | ' a s

PR | (] (] ] ' . ' 000 ' ' . [ 1 '

. ] ¢ ] t ] * t 000 . L | J L] [ ]

' (] ' 1 ] 1 1 f GOO¢ L. ' ¢ ] ' '

6.00 ~+----+—-—-+-———+—7--+-—-—+---—+-—-—+—008+----+qe——+--*-+——--+-;—-+~-—i+
' * ] . ' ] ¢ ! 000 | g ' ] - P '

[ (] L v ' ' t 0goe f ' .o LI X, '

' ’ v =Ty, ) o ¢ * 000" . ., 2 N -, )

' ' t ' ' L ' '00QC0 ., v . t . e '

5.50 —+-—-—+—-——+--—-+—---+--—-+—--—+----000000——--+—¥—-+—-—f+———~+---~+-——ﬁ+
' 1 ] ' ' ' ' 100000 . ’ * ' ' ‘.

] ' ' ' ! ' ] 0'00000 " ' ) ' ' t

' ] ' . ) ‘ ' 0' 60000 ] fe ] ' ] [l

¢ ' ' ' ' ' (] 0060J20 1 t : t ] '

5.00 -+—--—+----+-~——+--——+—---+-——-+—-—0000000——-—+—-q—+--—-+~---+~---+—--—+
' * ' t ' ' ' 00006060 ] ] ' ] ¢ ]

' [ ) t ' ] o ] 0000000 ' ' A ' ] '

t ] ] ] ] t t 0000000 ] ] e [] ] 1

' ) ] + ' R | ' 8000000 ' ] . t ’ '

%.50 —+——-—+——--+—-——+——-—+---~+--—-+-——0000000~—~—+-——-+4———+-—-—4—-—-+f---+
] ] ] ' ' ] ] 0000000 - ne ) ' ' ) '

) ' ' ' . [ ] 000000000-001 ' ' ' (] '

] 1 ' ] ] ] (] 000000000 0o ' * ¥ ] ]

t ] ' ] ' ' ' 000600000 ao* . ’ ' ' . ¢

4.00 ~+-—--f—---+---—+——--+---—+-—-—+--ooooouooo—oo+—-a-+--—-+--—-+-——~*-—-—*
] ] [ ] [ [} ] ] 000000000 (s]adl | B ] 1 ] [}

' ' ) ] [ ' g 000000000 on? ' ' ' ' ]

’ ' ' ’ ' , -8 ' 000006000 Q! ‘ ‘ ' ' '

' ' ¢ ¢ ' '_00 0 Q00BOOGONTAGe -+ ' ' ’ '

3.50 —+--——+-~-—+---*+~-~-+———*+-GO-U--UDODUOUDOODU+*---*---~+r-—-+-+-‘+—*--+
! ! ' ' ! . 0G0 0 000000000000 ¢ ! ‘ ! ¢ '

' . ' ’ ' 1000 0 00000000GCGO00 N ' ' ' '

’ ' ' v ' 00000 00BOO0OCGGEOaY ' ' ' ' '

' ’ ’ ' ' CO0000 000CO00000GORN ' ' ' ' '

3.00 -+---—+—-——+--—-+-—--+----uooooo-0oocuooooncuou----+—-——+---~+—--—+----+
! ‘ ' ' ' 000GJ0 DO0EOO0AOACGE ¢ ' ' ! '

! ! ' ' ' 00000y 0000030000G000 ' N ' ' !

' ! . ' ' GOCoQg 000000000006 00 ! ! ' ! '

' ' ' ' ' CoGaNo 000000060000 ' ' ! ' ‘

2.50 —+-—-—+-—-—+-—-—+---~«--—-ODDUJO-ODUDOODDDODGOD-———*--—~+---*+—*--+—---+
' ! ! ! i ‘€0C00000090C00 00C000 ' ' ' ' !

! ! ! ' ! 000000000000000000009 ' ' ! ' !

' ' ! ! ‘ 000000000000000000000 v ’ ' ! '

! ' ! ' ' 000000000000000000 ' ! ' ' N

2.00 —+--—~+-—-—+—-—-+--—-+-—--0 UDDOODODOUUOOOOUOOD*--—+-—--+-P—-+~——*+---*+
’ ' N ' ! UOOUOOOOOODOUDDDOOOOO ! ' ' '

' ! ' ' ' 00000000000000000000 0 ' ! ' !

' ¢ : * ' ODOUOGOOOGDUUOOOOUCO 00 ' ' ' :

+

v

'

L}
]
]
. L
1.50 —+-—--¢---—+—-—-+--—-+--—ouoaoooooooooooocnooooo--—+——--t---—+-—-—+—---
¥
L




[
-

&

[}
———— el _.-..'—4--..—-...-._-._
[} [} L
’ ' o
? 1 . L]
] t ' ]
+

inhattnd Sl P SO,

1
!
..

I
’.-.+..-.
I.

|
|
I

] ]
. t [ ] [ ] ’
[} [ ] [ ] ] 4
A 1 L} L L
———-+—-——+-—--+--——+--—-+~—--
] L] ] L) [ |
L ] L} L i +
[ ] L} 1 [ ]
*

4..__- - -
-
-
-
-

[ S MR —— - _--_+_-._-.4__--+__-..+_—_-f
] ] L L] [] ]

' t ' . ' ] '

* ] LI L ] ' '

L} L ] L 1 ] 1

o —— +-.._-._..+_.._-+.. habedd R TN +

] L [ ] ' [ ] t

L ] L] L [ ] ] '

] '] [ .
9 00ceco gu oy ot " N

- +_..__+.._-._¢...._...+___-..+_..--..g

-~

. _8.00
~ CONTRCL N,




olt

N

&0
VERSUS FREQUENCY - PERCENT (v)

P CHITTEC"

Y

- - - -~ & e e *
| I | o)
t | | 4
| I 1O
| | 1O
L S e - [ g
[ 1 1 ] L
f t F R
9. [ | =
i q ) ! |
L I S, -, b e L
! ) | - |
I .. ] t I ]
I | 1
| | B i St
o o v e pne - e oo b
| I [ o
! 1 ! oo
1 ] ] O
1 | 1 (o N
e "o o v o m += =« Q0O ¢
i i L 002
I | Q00202 }
1 000000000 00N |
000000000000000 ]
00.00000000000000.
DOOUOUUUOUOOUOD !
000000000000000 |
GDGUCOUOOUUOUUO )
OGOUOUCGGOOOOOG i
OOOOOOOUUUCOOGU&.
| CoQOIOI0C
} 1030000 AG3 )
| f CS0Q0000 |
| ' 02002
o v ean e e ow o o - -+
1 I | I
1 ! - !
| | i !
| I I |
o oo .+ bl LT S, -+
i ! | '
! | ! |
! 1 1 1<
I | 1 1D
o v oo o v o [ T SR, + o
| ] | I Ay
t t | 1<
! ! I [
] ) t i ¥
e e b Lol K B Y (e ]
| | ) |~
| I i
| I 1 10z
¢ i ! 100
LI . o = o " b - - o -
I t | ) v
[ %]
o Q (] [
Q (=] (o] o X
[ ] L] L *
O ~r



FrRAW
IMC ERROR -- PERCENT IX':VERSUS FRE?UENCY';- PERCENT (V)

uﬂi”tu

Y

b

L
|

|

|
e v -
i

I

|

!
o -
|

r

t

1 -

b A
|

|

t

]
. hm e - -

9.00 —#————toom— e

Fomm— ey
1
| ]
L}
[}

$mm e ———
1 ] L]
1 1 1
L L L]
] [ f L)

]

|

I -

)

L I .
|

'l

!

|

e -
[

|

1

|

o oee.
|

t

|
“d
o - .
1

A

|

|

b I .
N

t

i

l-
- o ww
|

I

t

1
-
i

I

|

|

o e
mOOD
;

|

|

|

o e,
1

I

1

|

L L
|

|

|

1
e o> o w
i

i

|

)
+* = aw
|

I

|

1
> o -
l

Q

o

0
= 0000 0== 4= mtmm ey

R i N W

+=-~—0+

5000 —#——c—tommm b

| | i ! [
I | ] I A
I | | | i
s 1 1. 1 . | |
llll.fllll.fllll+Il0l+llll.’
[ ] i 1 |
| ¢ I | |
) ! | t |
1 I I i |
l.'.ll+I|l|+l'll+llll+"|l+
| | I i | |
| | i 1 I
t I ] | ]
1 1 A | 1 |
llll.?"-'+llll+lll‘+l|l0+ ™
1 1 ) i : . o
| I I ¢ L N 4
t | [ [ [wE e
L i i | CI1rod
- " e b e e b werEm bmww o = w Ny S
t 1 I I { Lo
! I [ 1 Qi1
) i i . I =
) 1 | | Q1 3
l.lI‘.f."l-*l'.l e - LA e )
i | | =N
| I 1 s} |
I i t | RuN
1 ( . b o0 |
LA N L R L S +.'llf||00+
t | | I mo.
! I [} | 21
! 1 1 QCOoO0000Q )

: | _LO00O0DOA00000000D |
lUOODOGDOOOOUOGODUOGUODO+
000000000000000030000000_

nzuoﬂxuunguonxuoﬂﬁguOnﬁUOHﬁUOﬂ:
ﬁUUOnﬁg!UOUDDXEUOUOHXHUOUQKHU_
Uﬁ:ﬂuOﬁﬁﬂUGDﬂ:HUDOﬂﬁgHUOUn:UO.
AUOH:HUOH=UDnﬂUOGﬂUOn2UOﬂ:UUﬂxUO+
nUUGOH:EUOOOH:UUOGHKEUDHRHUOU_
DOH:HUUOﬂﬁﬁxguooonzguoﬂﬁﬂuoo_
UO:UODnﬁuOnKUUn:UOHXUOD:EUOH:UO_
nguonxuonxuunxuUnxuonxuonxuonguo_
=+ 00000000 00I0CACOOOD0+
0nKHUOUn:guonxguoonxguoonzguo_

n:UUngUOH:UUHﬁUOHXUOnxguonzuo.
1 QOoOQO0OQ0000GCI000 1 o
i o00000DO00O0ODR0 |
Temrrdem e +a QOQOAOODOO0DAND+ »
i D0J0Q9200J000000J 1 O
F 000000000 GNDOCOoO0 |
| QaEO0Q00000REI0DD | |
| Oonzguoonxguoonxguu_
- e e e = e == 0002000000+
i | | 200Q0Q0 |
! ) ) EEEIER
] i I “ QL0 O
| |- } | Qo1 O
- eae s woa - b ea. +.000+ "
' ! | | o lan I ONT V]
t I I | Q<
| 1 | | J)1 ©
| | | ] Qo1
l.ll.f..-l.'-'l'f.lll&.llll.f Lan]
i I i i { -
| | ! ] i
| I “ 1 |oZ
' L I | oC
Il'l.flll'.f"'l.fll'l.—.ll-'....ll
| | 1 I | v
| v
Q o Q o Q -
o o Q o o I
- [ ) * . L 4
L 4 m ~N - (@]



(4]

G0 ¥
Y.~ PERCENT (v)

Fr
V/H RATIO ERROR - PERCENT (X} VERSUS FREQUENC

P uM]TTew

Y

——
I
]

P —— e ——

tomm e b e m——

— e ——— - —

P

- o on

- i ew

- e -

13.00 -+

+-ll|+|0ll+llll
! t -
! ! [
! f !
+4 | |
.fllllf'l'l*llll
' | '
| | |
| | i
! o t
Al
| ! I
1 1 3
i i B .
| i - !
bl T T S
1 | 1
I [ 1
I 1 t
I ! I
flll‘flll'fl'l'
1 T | ¥
| 1 r.
' | I
# 1 | .
.l‘|l-+"l|+l.ll
i - [ e
I 2 |
L
.u-'.tll.%l.‘*".l
I | |
! | I
- N ]
| | I
+.lll+!l'|+l'll
1 | !
I | |
I t !
{ | |
+.!l'fllll+|lll
1 [ [
' | |
| ] [}
*—'.l'.k""h.".
| | )
t l |
¢ I |
I I O0000000
+l000m0000ﬂ0000
: [ 1
' T '
) t |
v ese b o re bwmaw
oL )
] | |
| | 1
| ! |
.fl'll.fl'.'.?.‘ll
| o |
| i )
| | )
h | ]
e re b e bewe .
f I |
| i I
! i |
| i i
+'ll.*"|-+l'll
| 1 I
[ < (=]
(o] o o
. . [
o o _
—

$ommm o

e —_———

f.
]

itV N

b — e ———— ¢
] .t t ) ¢

000000-- -~ 4= —~-
000000
00U0000

80 O
G0

L
]

Q000
80000
000000
GUOGU
Guuoo
Qo000

DGG ©oCo
00

aoc o

000
000J000

]
]
[ ]

CO00G

[ ]
]
9400 ~#m———pmmmm

0020000
00QC~—= 4=—nz

0GG0

———
*
]
?

L0P0LJ00
0800
GCoaooo

[ ] .
1
]
[
3,00 —#meompmmp

00Co
0000

+q---——+_—..._+-.-_..

000000 !
0000

0sacouo

e ——— g

o e

000

+-—-0000u
00000
0noo00

L
]
L
L]

L t
] )
L] t
) '

Q00

00GQU00
0000

]
L}
]
L)
2000 —#mmembmm g

C0000 .
00900
GOJ00

Gooo

00G00
CG00Qo

Qoun

B0000-—-4=memfommr
Q00

0CcoQo
000000
00000C

+-000Cu0

Q0 -

coa
0Go

o

00go00

' G0

Q000000

' 000Q0Qa0o00
e

Gooo0
(srelalg]

06agoge ¢

000
000

COg00

U

00 —#mm g

'*---.__'.__._.....—__'.

e

000000~~~ -
ogogoo
000006C

00000
00000

GGo

+-C00

t————

|

L ]

L]
L
L

0o0Q

CODGOU
0LCO0LO
0000
QCoOo

0'o
0coGo

0.00 —tm————

G000ULOo00.
Q000000000

g ¢
00u0C

60300 0Q°

00000

CooUoCoCGH " .

r

0000600 co

———

0
- omm——

OUOOGUUDGOODOUOUUUDDOOOU
e —— e

000GOo
——— e e ——

T

' h Iﬁ.m,

Rt Y

* 4,00
CONTROL NO.

P ——— -

-2000
T

~4.00

B1

-5 00
MISSION 1GC40



90

EU
FEET. (X) uénsus,eroqech:- PERCENT

LMy

L

ALUNG TRACK RESOLUTION LIMIT -

15,00 —#=cmeypoer

-
St

Y

P fm————

Frm—my
]

b S S,

Mt ok L PR

e e ——

- ————

1
L}
[}

T
]

L} L L] .
L

B
L}

10,00 —pmmmgmeo o

i
1
1
|
Al Y
1
t
]
]
- - =
: |
'
|
I
- L |
I
i
|
|
- +
[
co
DnﬂUOmﬁUﬂ
. rae berm
!
|
[
|
- +*
1
|
]
|
- +
|
Q
o
-
o

‘ucQot o .
0G00Cou
+J0O0

00g-
0000

' OCOG
*0L00

6. 00 T — e ———

e mes e e

i

I

I

[

- e b o

!

I

I

|
.- e e .

!

I

— -

}
R

I

i

|

t
- e

“

1 ©020
elwlalnislelalola]
D0C0VGIG
000030000
2000009009
00009000
LOO0L3DOD
0I0H0D00
200QCca320>
QoVC00O9D
Sleielblulelelals
=lolelelalals e e
e e bewean

|

f

)

|
e e e

|

)

|

: !
" - e e .
|

o

o

Lac0C0oao
0Gao

*0000

0000
00Cou

00000
+000C0
*OCo00
*OGOG

000-+

0000gQ
00000 0
006000 o
U0G-Q#=——nm

00
0009
000090

'8000

o ———

Q0000009600

00G000GOCE
000GOGL
000

'*Q000
+0000

Fmmmmpmeey
* ] L] L}
L} ] L} L}
[ ] 1 1 1
1 [ ] L

e

R it T .
' ]

L] ]

' '

L}

t

*000GO0 gooc g
'000QUD GOOCO0000C0. 0
' 00000000000G00G0

*00GU

3.00
- CONTROL NO.

~2.00 0.00
MISSICN 104081



o
e
=

LW

2
o
U
a.

|

-
J
W ZF
PRSI T
: >
oy
[V 9}
x
.
1%}
=
(%}
[+ 4
(V0]
-

e

OMITTED

FRAME

CROSS TRACK RESOLUTION LIMIT - FEET (X}

Y

.'llll,fll!l.’."l'.flll' f-'l!f'-llfl-'l
} ' A ] oL, i
1 ! | | | B | ]
( A ¢ | t ! |
I I I | | I t
L L S S o v . .—-l-l'f‘ill‘....' L 3 .
| I t . I ! ] |
1 I | . i 1 I ]
I | I ] ] ] |
I | [ B | | I |
+llll+.lll .fl"lf‘-".—.lll.l. b A T R P,
| [ I | i | l
t | t I I = I
i I I | i ! |
| i t I o I - |
+l|ll..—.—.ll! ...Cll!.?l'll.f.illl..va'l'l.fllil.ﬂ
1 _ * ! -1 | ] -
| | I | B
| ! ! i | I- |
i t. I | ' 1 |
bl T T, e - e me. +% o - e v -
I | t . [ 1 I
f t | I I |
| i 1 1 ! |
| | i 1 | |
+|.ll+l'|'&.l'.l&."".fll".?ll" e v e o
I i i | i {
I I | | { ] |
I | | 1 | | !
} I | | I | |
+l'fl+-'ll+ll‘| +'I|l+ll'l.+|'-'+.‘.ll
1 t 1 | L} t ]
! ! I ! | | i o
i ! |- | | | I o
| | | I 1 | [ 99
+l|l'+llll.vllll.flll'&.llll.’llll..f'lnvo
_ : I N ! t | 2000
I | | | 1 000COo0Qon
! ! | t 00000000000000000
! | | UOUDDGOUUGOUOOOOGUUUUU
OCDDOUnuonuUUOUDUOOCUODDUUOUUOOOOOODD
UOOOOOOUﬂua\UDUODOUOUDUUUU00000000000
nuDOUOOOOOD0000000000000000000000000
I | i _0000000000000000000
! f ! .” h QO20000000000
L T A . e aoe - > - - - 00000000000
I 1 1 [ | 1 00oCQC
[ | I | ! i 0QoGd D
i | I I 1 } ' Qo
t | i | } ' 1 o2
+.l|-+ll.l f'l.l*l.‘l&.lll..’l.l' L N .
1 } ! | [ i i
! - | ! | ! 1
I 3 | ] t I !
I | I | | | ]
f"ll‘-l.’. L L R S e o wre _fl"'.f.-'l
! I i | | i ]
i ._ { | | 1 |
I I ] [ 1 1 I
! I I | | | i
+llll¢.l'll+ll|‘L.Clll.?-ll'*llll.—.-lll
| | | t ! I i
| I | 1 | | t
| 1 ! I ! 1 I
I I | t t | I
+* s m b w - L 2 R b B T N S, o e o
| i | | _ I |
i I ! i I '
| | ! i 1 1 |
i | f | I f |
+% o = - o - - ‘.Illl.fl'll fllll&-llll+l!ll
t | ! I [ [ |
o < [ ] o =) o o]
Q (=) Lo Q Q o Q
L] L] L] 4 L L] L]
~r ~ j= ] [+ +] 0 ~F ~ .
— — —t \.\M

- —— *———-

tm——y

6. 60
L

CONTRO

"'2.00

81

""4-00
MISSION 1C40



QO -
<

9

5"

P ORITTE

IMC ERROR ~- PERCENT (X) VERSUS FREQUENCY -~. PERCE

FRA

iy}

Y

o v oo e e s b w - L N . T L I I . e o
1 i | i i | 1 T
] l | I ! i | I
| | t | | | , | i
i i I I 1 I | I
L T T S, + o & - n o o e L e w s m e .-
| | ! | . I ! i ’ |
] ! ] | o i { I
I I o I i ' | o
| I | | " o 1 B |
o e on +T o e b L S L IR I - -e- *"'l&.
! t | | i | ’ I 0O
| 1 ! I | | | H
i ' ] i ] | i c
| 1 | 1 ] 1 | Q|
toe o o e rew o r o o v ee peme - ='w - e v Dy .
! ] S ! I ] | Q1 o
! | I I i | | L0 Z
| I , i I I | i 1o
| i | l I | { Cloa
+t-l'L.{l'.+l|!!+llll+'|ll+llll.f!l.oc.f.fl...
| | } i i ? ' P o
i } | t T I ! Qi w
" | . 1 [ A R - I @) Z
"y b i | L. I -9 o
e e o [ S, L I e oo e o mwa *4'!'.#.-"0.’. i)
_ { I | | - 1 (o]
I - t I t I 1 o I |
i 1 Il ! I . | t ol
| ! ] ! i t { o
+il‘l&.llll+llf.v+llll+llll+llil+-ll0+
t I | 1 I I 1 o1
| | } ! t | ! [
| t i i | | [ DOt
| 1 I 1 t ] ] Q0
e e e e brwe- o 5 e b e L I S += CO0O+
| | i t ] | ww Q00|
i I I ) ' | QOOQOD |
| | ) I | 0000oLOIN0 |
[ t 1 ¢ 1 QLoOQ0O00ODD |
+ltllflcot+t|0000000000000000000080+
DOUGUODODOGGUUUDOOUUOUUOUDDOOODODGD*
DUUOOUDUODDUD0000000000000000000000P
0000000ODGCUUUOUDOUDOOUUUDOODOOUOOO_
UUUUODOOUUOOUUUUDGUOOGUDUUOOUOUODOO.
+ll!GOOOUCGDUOUOODOOUUOUUOOOOODUQOU+
| .00000000000000000000000000000_ o
} _OQDUGDUOGODOOCODOGGODOOOCODOU_
1 | OGOUGUUGCGCOGOOOUUOUUUOOUOL0
[} 0000UUGOGUOODOGOUOUOUUUOUOUDO0000_0
uuDUUUGGUDDCOUOOUCEODDUUDOGDOOOODOO+-
| UUCOOGOOOOOUCOUGOCUUCOUCCUOOGOU_2
! ! 1 000000000000000000000__
[ ¥ 1 | | i2lslblulalalslolale talay
o I t | 1 i QoOo00QO0
e v s e bt e v o v e bt oee L L T . .fl'looogoonv
L | I | t | 10000 |
| I | ! ! | Qo209
t ! | 1 I | I 2Q9310
| | I | | ! I 92210
+r o e e b G T I S S, *e v e e b e e DD+ »
t ! . 1 t I 1 o Io IR 2
! I I 1 1 t I o o I B 1
| | 1 ] ! [ i 201 o©
| t ] I | | I Q) +
+ll.|.+"l'+"llfllllfll'l f".l+l'.0f [ 4]
| | | ! | l ) Of ~
t | I | | | | Qi
i ] I | — 1 | Dioz
| | t ! | ! 1 OO
o o e f.-'l&-lll"'l.l ‘o v o w +l.ll+||l'+ L X
| | 1 1 ' | I | 0w
v
o o Q < Q o (= Q -
Q o o o [w) 2 (=] L T
- L] . L - » . .
P~ 0 W L 4 ™ ™ — (]



‘Q
o

OMITTED™

FRA

——— e ——
L 4

————m————

CauGuce
QuoaGog:.

Gooon
goco
Gooo
0000
00GCOo

+-=000

4

5000 —4—emm g

L]
L
L
L}

e —— s
+ J t [ [

.4 ] [] ] ]

] [} ' ] (]

' . [] ] '

: ‘-_-_.+_—__+

+—=0
000* 80Lo0
GU00000Co
GUUGSOOOD

Q0COo

Qul0

4400 =4—mmmpmmen

o ——

C000-~-~4~—=u
006000006
0000000060

OCGACOCGO00BGH
00600003560

00CJQ
00000

0
000Q

1
: BCCn
1 ]

0o0
40a0

00QaQo

o
L]
L

3.00 =#mmmmpan_

Q
o
[
[3Y]
|

o
m

_4.00
MISSIGOh 1040



>
ot
-
=
(LA F N
[
X .

S0 OFoRLE 4

T FkaA

ML T e

ALONG TRACK RESOLUTION LIMIT - FEET (X) VERSUS FREQUENCY - P&

c

Y

-

~+==00+U00

9.00

000CQ0
‘0 Q00006
"G GCGOO0
* 0L00G000
8.00 -+000Q0C00~+~~——t=—ux

' GGOQUGA0

cAoooogao:

* Coouocoog:
+CG000GOo
' CGOG0DO(

' CUOCLODOQ

e e b —— ¢

O+——--+————+-*-—+--—-+--—-+----+—-—-+--~-+-~*-
]U' [ ] L} ] ] [ ] [ ]

'CLOGLO0D

7000 -

+
1

———tt————y
)

Lt ey T

t

e e e = ——

———— e — e

L
]
L)
]

0000-=~=+-
0000

* COQGLDGo0,
CGuoGueoo:

©.00 —+CCUQOGO00+—~=~+~

' CU00000G0!
' CCOOCooLO!
' COOUL

5.00 -+

3

coago!
COUGCOUGoD
(000U

——— i e ——— e

000-~w—tmm e e

' LOCOQO

* 0000 L0000

GGLOCOoO00
Qoo

t

YCoOuCGo
=-+0G0CGGOo

4.00

Q000

Q0C00

0ogaoo

0JG0o0
clU0000QUU-~=¢—--~

' COGoon
* 600CU0

t CuoCoo
3000 ""“UG

'*COGOCu

' 0COuLO00000
* CUGGCUD00CHD
¢+ CO00C0000N00
* CCuUGO000000
2.00 -+00066G0000GAU--+-
000000

et e

T
0ouRaco *
Q00G0gun
0000000 ¢
00U0QCGO+—~~—

' 500000
' C000U0
' 000000
C0000¢
1.00 -+000000

0oocGc*
VoCLOCA0GC

Q0u0000uQ

' CGOG00

- . e y w
1

| _
1
i
- = s 4
|
-
.2
(wi]

- o4
(]
~U“

(S 3 B

- oeom o o9

o
ol 2
1O
Q1O

-'D_f .U
O_Aum.
LS e
oy 2

- - + (W)
O .
ol
(N
Q)

- o )
01
ol -
2
Q
s

+
]

0n0Cccouco

o
[

.
~

o~
8]
Le
~
<
—
g
o
(V4]
(%]
b
x

0000U000
0000Go000000COG

L0000000G

|
!
I
]
+
I
|
!
i
+
|
|
|
¢

* COUOOC
' GOUG
*0ooc

0-00 -+
0.09



Lar

-

9( PERCEW

v

CROSS TRACK RESOLUTION LIMIT - FEET (X} VERSUS FREQUENCY - PERCENT

FAd

(v

Y

12.00 —#~~

- o o e m o=

L I T R R
| |
! |
' I
! |
" w e s e b=
| |
{ |
| |
| i
LA I I I A JE R
| I
I |
| -
¢ i
LR I I L
| I
i ¢
i i
: “ - i
LA AR B R R R )
[ O |
| I
I |
1 i
- e e b s e b oo
I | )
i i
| |
| |
- " e bW e
( |
OUOn_WDDnuom_uODOO
- e br e e
| o fos fn ] for T
| 1 OQ3
o
"llhlll!&..l!ll
1
| ~
| |
| ]
" e b e e ke
t 1
| |
N I
! t .
llll.?'l‘l.fll.ll
| |
! ]
t I
| t
- e e eafn T e e
| |
I 1
i |
| I
e e e e e bermmw-
| t
| |
| i
| |
- > ee b Prees e
1 |
“ |
_ _
- -en e e brwoe e
i [
Q o
o o
- *
w P~

b ———y

8 R e

o e o - —

6400 —4———dmmmm e e

t
+

L
L

Dl t O L)
N L

0
gocco Q!

L] (] ] L} ] OOG

L
1
*

tem—m e =

00000 0O!

coaoo o

e —— g

0006004~~~ 4= - § = mem

*00000003

* 030000000

* 0000000000

* 0000000000
+==-=+0G00000000-~~= +-~--

.00 == —dmrrm e e e

' 3000000000

* 0000000000 -
' 0000000000

* 0004060000

0000000000-~~— ¢~ ---

‘0 0 0G00B0
'0L0gG00000
‘00000000

4= == (]

(0000

Q000

000030000
000000000

0000000U0

0800000000~ 4= == 4mm—mtmt e mmmmpmmm

- - e e e
-
!
|
)
e b o
'
|
t
1
- m - e oo
[
]
I
|
- e e peow e
|
I Q
I ]
i Q
- e wm b - ()
R ] =)
1 000
QLoC
90
- - QD00
0000200
nlnislelsislslel
O0J00QuQ
CQQOQOQ0
QQCOOC0o0
el lnlelelele]s]
coQooQoon
Q000000
jalainleie]slels]
Q0QLOLGO
wielelelnlnlele]
0000CO0D0
Slulnlelelelelele)
jwislslvlele]alal
00000000
0000%0000
0000000
003000000
m]wleleloielele]e)
Q000G QOC
oo lolun [oo Ton [ Ton Tom T oo
I OCOQODO
t QOO0
t (oo Jue Yo |
‘e e e OOOQQ
1 -1 00
1 1200
| QOO200
] Qoo
‘o w e 000
! 20
| 1 o0
[} 1 Q0O
! ] )
ﬁl - e - .“-l o0
I | o
1 1 2
t |
o v e brewee
| |
| ¢
| |
| |
oo e b
i |
Q Q
o <
* L)
~ —

000000006C000000000000000CO000G

oD

00000000000000U0Y

tgooc!

+ 0 -
[}

t

i
1

+
)
|
I
I

+
]
|
[}
|

+ .
1 Q
I &
1O
U

+ 2O
) e
1 b
I &£
t O

- L
|
1 |
i
]

+
E
I
{

i

+
|
1
I
|

+
1
|
I
1

+
n (&
1O
1o

L )
1=
|
|
|

+-
|
|
[Nl g
1 "

+
X=1
I o
i O
[

+ O
] -—
|
102
1 OO0

+ e
10w

wv)

(=] Iy

L= -
.
Q



z

S50

LUMITTCY

-0
IMC ERROR —-- PERCENT (X} VERSUS FREQUENCY‘-f PERCENT (v)

Fr

Y

- e .
|
)
|
|
- > -
1
i
t
|
= o o -
|
|
i
t
e e = -
I
|
[
h.'.l.l
|
|
[
|
+Il.l|
I
1
[
1
o v ww
|
|
|
I
e o=
|
I
|
1
e - -
|
m
o -
l
o
Q
.
—
4

10000 =4 oot

]
L
t
]

i

I

|

|
+|l|.'
) -
i

i

!
o - - =
|

|

1

t .
LRI
| .
|

I

t

b -
|

|

i

|

o oo
1

|

|

!
e v o=
!

]

|

L

900 =~ m b e m e
[ ]
1
1
[ ]

'
-0

G

0]

et ——

C—;*-*—- —

B I R N L L L B R PR T e L I T R S,
I I ) I B ) ! 1o
§ | | | i t ' i
I ] L | t i | ]
t 1 | I | . ¢ ! t
o - v - o - b e o e o w brere beave v o e
| | \ | f | | t
[ | t 1 t . ] | ]
i ] I ! b I ] i
I I | 4 ! I [ ]
‘e e e e e e = o> e pe e L I A
I ! [ I i t |
i i N ) i ) I
i b i i i Q|
! | | 1 ! ] i
L R R N T +E P e prrrr e Ee - o o )4 .
| | [ [ i } cI1 <
| | | | | | ol Z
t | ) I I ! CI1 0o
_ ) | t | t 018
LA B I U AR T T o O S L I R R A Y w4
' | i ] | | t O O
. l. [ t 1 1 | Q2 [
A | | | 1 ) o+ Z
R | | | R | | | I & B s
e e e g e s et mee b b LA B I SR S e I Y [ ]
| | I Tt i ¥ 21
I | | | | | ol
| ] - 1 I ! O
1 | | ] | | |
- v e b eea- A-..-" o A A . LA R L B Y
l o 1 t | I . .
t 1 1 i | | 21
L 0 ) i I =
| f ] [ I I [N
eSS b er e e o s e e be e .—.l'll.?'l'O..‘
| | 1 1 ! | Q0
1 I ] I 1 | a0
1 | ] i | oO0QO0 |
| i t [ . | - 1000
% e e derra b e b, = we +|‘|‘00000+
I i 1 1 D0OCQOO0DOOO0AC )
! | | CoO00I000DOOO0OO |
1 ! QOO0000C000oHO00DODI0 |
i OUDOOUOOOOOUUUOODUDOUOOGDOUn
DOOUUOOUUUOOOOUOOCGOOUOUUDOGUOUDGG#
1 DCGCOGUOOOWODG000000000000000000_
1 8 e Y i 00 T Tow T T UODGUUUUOOOOUOOOOOUDD_.
¥ I _COOOOOUOUODOOUOUOOUDDUUO_0
i ' 00UOUO000000000000000000000_0
#!tll+lltlUUUGUUUCUGGCGOGGOOGUDOUUO+-
| 1 GGOGUOOOCGDDOUUODOGUDCUUO_0
1 UCDDGUOOOOUOODUGUOOOUGGGDOODDUOU_
! _UODLGOUUOUGUDDGODOOUGDCGDUDUO.
| ! | 22000000000C000000C0Gald
+|!UCOUOGODCODOOUOUOOOUGUUDOUOO0000+
DUOUODDUUUUUOOUOOUUDOUUOUOOUDQUOGOO_
! | DUGUUDUUGOUUUUDDUUOOOUOOUO_
| | I | | QOOD00QOo02D0 1 ©
| I | i | | nNOoQ20 ) O
+m s o v bw oo e pe e LR I I ] = e e = 0T34
| | | 1 1 t 1 3001 NN
| | [ I | [ | aQl1 1
| 1 | | ! 1 I 201 o
k 1 | I F | J a0 ~r
e e b e e e rre br e ll-l.f'-ll.?-lllU.f s
) ) ) ] i ] S | -
1 1 [} [} | I | [
| t | t | i | 1oz
| | ! | | ! A | @O
o e ks e o o e- e e beme- o v oo bo e -
| I [ | i [ | | vy
o Q (= o Q o j= o -
(= o oo ] Q (= o o QX
[ ] . . - . . L L .
~ ] " L m ~ — =



)

% . < .,I .
Each jecovery system flown on’ a. c:orona miSsion contains a sealed )
packe't 6’: Eastnan*'l‘y'pe 3!+01 ang-Royal X' Fan emlsions to”‘aetemine the i
. ,l‘ 3 vien, g— R l' ----.
": total radia_tion'__received at the -ta.k

been ,firradiatéa by m;c ai: various 1eve}s- and the 'baee plus J‘og denmties

- i*" - 'v

Fo]_lowing recovery the film dosimeter paekets a.re remmred a.t A}P

..-;3._.__

and processed with a pre—flight sa.mple oi‘ ‘t.}-e same film type and- sensi to—_

metric control ﬁlm. The resulting base plus’ fog density measurement -of

e-up ca.ssette Bo’ph ‘I‘ilm types have y "‘

-t

the dosmeter str;lps 1s. used to ascertain the tofe.l -i-ad:ietion 1evel. The *'
-"table below ‘Presents the. 'base plth fog readings ror the doaimeter 'slt'z:i'pé
¥ and the radia.tion 1eve1 equiva.lents. - B : EPES
o Missich 10h0-1 . ‘ Mission J._oho-e e
e . /B +F | B+F . o
"Fmlsion - Density Radlation P Density Radiatiqn W
Type 3401 0.8 .. O5R - oz’ L LORS ..
Royal X ?an - 0.2L - O.35R. - 0m6 V5 R "
N . 4 o * . Ce
These levels are below that which will degrade the phot ogra;ph}
- [ 1 :‘.'. L S . )
; . .‘ ' i i L d " E 1 .
' :'_‘i ' .‘ - . '§ .
: ’ . -i-- ; o N ’
i - . . . .I ) ] "
. ! - ' .
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- SECTION 14 . . e

SYSPEM RELIABILT®Y . . . .,
Reliability calculations for the payload are. 'ba.sea on a sa.mp‘e

' beginning with M-7. Hence ‘both the ma jor part of the Mural Program and
the "J" Program are covered in the calculetion:* For cer{.ain auxiliarles,
‘i.e., “the Stellar-Index camera and the hori7on cagneras , the sample’ size
is changed to rccognize :lneorporation of modi fied equ:.pmer't or new designs'
where reliability was one of the principal reasons for the modifioatlon.
However, for primary missicn function, the sarplé’ sizn 1s "donsistent with
rellability reporting for the vchicle. : '

The reliability est:urates of this secticn deal excluswely wth the T
payload., Fallures to ach:l.eve orbit or vehicle induced fa.llures are there- .
by excluded. Recoveries 'before a corrplete mssion hu.s been compleied are. .
considered as full missions pr ov1ding that ec.rly terminat‘ion vas caused by
reasons ‘not ‘connected with p..yload operation, - F*lm quality is not con's* dered
in the reliability estimate calculaticu. Henee, onlJ elec irical and mechan- )

.ical functionirg are considere'd.

The reliability estlmate is also chv:.dod ﬂnto primary and secondary .
functions. The primary functions .are operéttion of’ the panoza.mc cameras, .
main camera door operationm, operaulon of the payload cloc.r:., ‘and reccﬁrery -
operations. The secondary mlssmn fundtions ere horizon camera operation
excluding catastrophic open ‘shutter failure mode o auxllla:ry data recording, ‘
and Stellar-Index camera operation. A sunmary ef e"s.gimated re_l,iab;l:;_}:y is, T
shown in Tables 1h-i. _ - : S L " s

L

Panorazic Camere. Reliability = . = "y xS . .
. Sa.mple Size - 175 Opportunitles to or.erate - ', A

il

One failure n e |
) - Assume - 3000 cycles per camere per nu.ss:.on. : o o
R E...timted Rella.bility = 99 O% at 53‘5 ccnfld‘ence 1e vel, .
Ak, ‘ : o R . .
S Metn Canere. Door Reliability U L
Moy F " - -
’g:f:;f Sample S8ize - 57 vehi cles x 2 doprs 11’— oppor*umtles to C?P.?r"-"te..'
g Estimated Reliability 9 Lg ﬁkjod'corhdence level -
v o R 78 fg’.gl

L P’
~
3
LY 4“
s
¢
e T
)
H
e, ~'
T
1 ‘-.,.
i .
LY _I
3




'f Pa,y1oad Comand and control R ;'._:i_

oL,

Sa.mple S:lzg 981;0 hou.rs operation— in ts&mple ‘j
Two fa.ilux_-es. S ;
Estixaxedsaeliability

- .No failures r‘ RO ERRT L5 L
o Estimdte& Raliabilﬂ:y{p 99 3% a"g 505 conﬂdence J:evel Vel

Pt o]
1

Estimated?ﬂeliability of Iayload Functionlqg'on orbit = 97 5$ at lygj?:-
50%. confidence level .. 5ol LR A EE

Rﬂcovery Sytstem Relia.‘biiity . Dy _;;i_:":‘;' S e "
’ ‘ B . Q. » . -.-A.-‘| R -

79 opportunities to recover S

1 fellure - impropér separaticn’idue t01water seal N cutter failure'
Estimated Reliabllity - 97 9 % at. 50% oonzidence level .

1 4 . , - -"'. t_ 4_'.

Stellar-Ihdex Camera Reliability _f--»;?it:;‘, AR

oAt . - .
. L : R I . - e
: e . = .+

Se.mple beging with J5 .~ i e- t oD
Sample size = 25*080 cycles ;_ ~A.;1€ 1
‘Four failures - - o B

Estimated Reliability =92, h% at 50%.con£ioence level

Horizon Ca.mera. R.elia.bility ST CeT '-",.; L "t': s :

Sample begins with J5 - 100 500 qycles ‘};'_ L
_ Estimated Rena.bility of Single Ca.mera. = ).0% at 50%
. ~confidence.level " : : :
) Estimated Reliability of Four Horizon Cameras at 2 Parallel :
Redundant System = 99. 9p at 50% confidence level.
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