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e SUMMARY

v oraien . Flipht Test Vehicle 1162 wms -a S40l4 orbital stage employing = ~ 0 7 e
i —— '*"i*-r_‘m"z':mm":"W‘P’?m??mload _aboard-was J1,-a dual reccvery

. s 2 POCOPRAIDSATGCS Camera TvStemy consisting of pamoramic-cameras 11y - <" %
 an# 115 ind* stellar index cineras DIE/IS/1L s6d DIE/1EN6, C A e

R A four day camera-operational missicn followed by a five day on-
j A orbit storage period and a second camera operational mission of three

~‘~ - . days was programmed,

k . n-. vlawch-eccurre 8%75:30 P PST on 2 Rurust 1963, Ascert and
Cr o uorﬂlJ.n & . smon - © . .-

umbﬂtmﬁm .and actoal - orbital -parameters for the first

] aian.ir,ineluded as Ta'ble I. :

A tap pban 1

B - MBIE T e T S T
=t . “ORBITAL PARAMETTAS

o “*ﬁ%—' “Parameter . coa e - oo Predicted o o Actual

| Period (mtes) - | T 90,67 ' 90,5k

Apogee (N. M.) - -~ - 2356 - T 22N

st .c Periges (M)t T 9965 o mam
L. . Doventrietty - - .. 00189 - 0,019

=i oocIneiration (Dewrees) 75 T U508
umm o .T‘423.2 o '_ - -h8L12
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., -*Etorage pertod apreared successfel. Reactivation wae commanded wt -
- the emd of the. Fifth day of orsorbit storage {orbit -1h$ )i --However,
-2: e -second-phage bf...ﬁzr-r;xisston'm'mémfub due to a -failure n
.. .. the 10D .cycls single -phrae-amplifisr whict preciuded vshiels restabi-
lization and instrument operation. -

", The recovery of the 'second capsule was attempted on crbit 192

and was unsuccessful,

The paylems-system vperation; as. determined from telemetrv and’

oy in discvseed tn the:following seotiens-of thix reports -

Lo ;":msmm’rﬁ'rmn ALD COMAIDING '?-?Hrm'm:cr: _

5:‘&

- tt mmm:mm asut o movnlzte two- telemetry

chanr.els;:-:one’ for-temperaturs-data-and the -oth-r-for navload status

monitors, . On crbit. il this commtator failed to run during the
-acquisn.t.mn but started runring c*“rmg the acquisition at
- Yo further- prcbzhm were experienced m-therﬁ.rst missian,
e Farae Durin:*bhc second mission the tworchannels were clipped above the three

' = mlt"ﬂ@&llﬁdi ,chlmmmmummuhlm : |

3t T ande 1D, o The-commtator faxitad completedy-or orblt 160. - This clipping
< e v o 7 doeRtt PP e a.mode of fatiure of arcommstator,; howgver;- the
channels in the . dnta 28nk, - .~ :- 7 L '- R e

ALl real Mms carments tmetied werw Ykt iid ahd:exserted vith the < -
%7 amoeptiod ‘Gf enmmend X1 dsswed-on it 1587 Pee ‘Commandis were Teportsdly

. .
- . s
e & T vw. L % .
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e et ddasned, however: thyes vere:execitéd..: Na explanation isravailable for °

. :this anomaly.,

CAMERA S"TTII' S ANT “'IT" TYPES

Panoramic Cameras:

Film Tvpe... #

. Fhiter Type | -

Master’

50232

L ey T

< Sratian 21

o 0200 . In,

.15, Mo ether-instrumentation or commanding problems were wyident, -

Slave

. .S0132.
0,200 In, -
~Wratten 21

M y ’
s v '
e o e m——— - —— ——

.. Rorlzem Cptics:

- - Fastars -

- 7.8

3 kperture . . ERE F6.8

W mm _Typ.. - - .-

+:x 1/100~3ec, 1/100-Sec.

Wratten 25 Vratten 25
Stellar Index Settings: N
e o calc Stellar Index A ..
e iStellar o Index o
- s0w30
0t + U ESSTal . '% 38
b ¥ et Bemit- <:14500-8ee.. “:250C. Totet 1/500-Se0- -
Nee - 3. - Vrtten 21. - None .= Vratten 21

» Dependeat om qehm&MCm e

Stellar Index 3

=Stellar-.- . Index -

R - o) ¢ - 3 80102 .. .USDA130. .
4 Expowire:Times -

~Filter Type - =
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PANCRAMIC INSTRUMENT PERFORMANCE (A MISSION)

The dynami.c performance appeared normal on all engineering passes
mcnitored on telemétry. 'The cvcle periods were within 1 percent of the
preflight nominals at the bottom of the v/h ramp and within } percent
at the top of the ramp for the slave instrument. The master instmmant
ran approximately 1 percent slower at the tottom and 3 percent slower
at the top of the ramp than the slave instrument,

_ A lens stow exveriment was ccnducted on orbit 11 over the-
i, mas e gracking station, .The v/h programmer had not started at the time of the
| “ operation. The cvcle period was 5 sec./cycle and both lenses stopped
) just. beyond. the home position but well within the safety zone.
P e Vehicle attitude data during the engineering operation on orbit L7
is included as Eneclosures 1 ard 2, Yo attitude perturbations are evident
_ 2.~ . in these data, No. instrument dynamic problems were evident in the data

during the first mission.

PAMORAMIC INSTRUMENT GPERATION ("UT ANT V‘AP)

The cut and ur;lp op;.eration was performed without real-time talemetry
coverage, The ;:assette rotation monitor and the payload status commutator
were tape recorded_ and played back at the next telemetry acquisition,
| The cyéle countefa _indicat.ed the master inatrument completed four
cycles and the slave 1n§tnment épmﬁleted three cvcles. The slave instrument
cassette rotation nonitor indicated cbmct cassette take-up during the

etk s complete: oper&t‘l.m*éﬂm -.ster“tnsm‘h cassatie rotation monitor indicated -




- -

.+ i=-the initial-cassebte-rotation at:arm was mormal but that subesquént - ©

irs‘t.nmwt metu«mution m abmml ”‘!.m‘_.pcsp’fble causes are:

4 A% o Fanpp:ofs $41n:An -the film vath I L X
S 2 .{Ineermt_mﬂttm of tha Cassette = T P S

3. Intermittent monitor switch - S
Several cut and ‘wrap‘t.ests have been c-rducted and inspect;.‘;ons have
been made of a cassetite and the cut and wrap sequence. As a result of
- these tests, the most.probable failure reie appears te bean irtermittent
,m;«rﬂmmwhn been eaused-by sither a Taulty switch or an ine
o e com ﬂdtpb-mh Msm 3:is the, amlog record \:>e ‘the telemetry
. ] f : --plwhar.k sl‘m‘uins.,ﬂm mlt.xpkem& ammefom and t.he wave.form of each cassette |

differerces in speééd Hf the two cassettesdn eémpletinc; the “irst-rotation;
o, -:. Qther test data has also been compared with the in-flight data all of
which point toward an intermittent monitor,

Al]l qther vyt and yrap swiichover funetiong appeared normal.

“ e s PANORAMIC INSTRUMENT CPFRATICN (B MISSITN)
A oap v .:Ja t‘rd:nh of the mmw po:er. tht pa:riaad r;sm s
EPIETRS ,Mhmmm mwmw-m the- inst.zunnnt
systumemdeﬂwm mode morhif: IS}md ta Momcda on.
orbit 157 then cﬂm ordit 3Q.. The onenrmnd e-mmd thewpu-ate fela s
to latch and. swhwr’l-ﬁﬁugthe insmm te eomleteﬂ.
g e et gneei loget eme epele, e e A I T T S Lo T T
5 “: 3 ¥ ) e E oo * T“_ 3

SAbe ‘along. ﬂth tﬂMWmmdw-n ratio dertved- from tre | 0
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+. =, This caused z_pmaerr:dri.tn of saporcximataly & emps. by the -lygt;em .

dn the sterecumode;v:ihie-exvess power drain stopped: during the

o nonBequisition tt;t-_be-w'.-drg station.am grbit: 168 -indicaticg the -

L.
Do

L R

T

. Arstramsas Systes had pessibly cyolsd, . This sew dmpossible 10 verify -

due to the failure of the cormmtator. The cycle counters did-indicate-
the slave instrument completed two cycles on orbit 159, It has been
noted in test that the instrument system will creep without the 40O cycle

power. 1f the trarsistor in the ocutput of .the marretic amplifier leaks.

7 STPLLAR INDEX PERFCRMANCE

i~ = The Fellee -Andex chmers opyredian: appesved norval for-the untineering '

passes on-ortdts 9 and-25. Bowever, a failure was ;tppa.renti in the data |
for orbit,l.;L ..Data for this pass indicated the index shutter opening was
out of syni:hronizaﬁon. This condition has been atiributed to an inecrrect
adjustment in the. shutier wind clutch.and has bean: duplicated: in' testing,
'me plaeen op. comm cuuad thu chckto be intmogated g‘mg serial
outpn& on -phsses 9 and 25. '

.. CLOCK PERFORVANCE

m-elﬂmnmd normal throughout the flight ui'r.h :;he
accuracy wi-t,htn tite-reading tolerarce of the- ‘Gata.- One anomly cﬁd ocr.-u.r
on an.enginmi:l aus.. Thn. cl_u@k .nr:hlmtpmt. was mly..aix bi"ts fsng.
mm mm Mﬁ.— M

:1:effact on the performance ©r acenracy of th&clock r*stem. .

‘ 1
- - - e
-
“ > :
E T
b e A & AT g Y - "

. Bo.other irgtrument.problems were. eviders in the limited data available. . -

B I J IR i'.,_
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humlhh wers:tape mudndthrunm thoacﬁm-purt.im of
thonillm mtmmmma ‘the- Wdat‘mich _
are represmtat:lw of t.he indicated thcml emirdmmt. l'mclnsures 20
thru 26 show temp sensor locations. As evidenced by the enclosed plots,
data were acquired in sufficient quantity, continuity, and repeatability

to deﬁne an. indicatad themal environment thro'ngh ﬂrst. recmry. Dau

L ter the-umnd tet.in*plm &ﬂeﬁsﬂmmm-pmmad but. not

o R AR R et T W T T Bt
ana]ned atthia time.

-5)

R em-emm betnen thr vu.-tm: mniturt nmbliahed a lugh decreae

e ,!,‘.-‘-,'.3{'.

mcmrin hwmat nrim mitor

y

circuit: are 'm-ll At o mmle, refu! to Enciosures 16 and 17 uhich

are, respectively, plots of the fourth power time average barrel no.

W’“""; AoSpIat e LN e N o

TS 5.- -

skin tem senacrs vs poaition 1.n degreea and vs position along the barrel
diametor between .thn point.s of mximm and ninimn skin t.mperatu.re. _The
- emrve of- thl_fim plut’iz cimctu:tnd“hymbron e:lther nde o-r the

line. The: curve of . mm phtit:mrl-y 11:nur_cnm which
hnmmwnt Mmm m'nf‘thn form t.bat

-<‘ghopdd: be- atpected ntﬂz.ﬁulw.dm;‘:m aﬂn. mm that 1n |

ﬁwmwm ﬂm m 'Ihia tact.

establishes,a nry hw-élcrn nt'rnnﬂon errors in’ the aft barul ak::l.n terp

PRI S

nonifnr cirmm mmﬁm dnq]igtbh mdou emrc, m

[ N
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i 2=t doss establisi the—wvalidity'of temperatare, 4ifferertials betvman the -

- meni tord. Mwwd.,ﬁ)rahaclmulm ‘irdisated by the d=tacar 7 <
v i crbe-established -enlv Anrough ccntimmmgineecmz analiets of :svatematic e

c2Ta omer srrorssis ﬂcﬁnmmiat.sysm. covglad<witic aralysit-of data’ from
repeated flights of-essentially the same hardware/instrumentatidn system,

- All data pa.ra.mcters were quantified usirz nominal eiremit resistor
values and the nominal mamufacturirg calibration curve for the type trans-
ducer. used. - Indiwidoal ocireuit calibrations-vere not-performads . Foree-one -

R R _'-;H;;rpoint MM"% ‘availablefor -the instroment- tmmtun sensors

e tow L eomly anderere famcmporsted Histo. $he :$ined waltibrations. used -for- quantification
wo c 5. 560 the flight. datas w0 system checkd were. performed by Boston prior to
;,E: . ik imert MM&&WN ‘F-anbient: temperatore. The -

average irdicated temperature for this system-check was approximately 82° I
- The AP acceptance. test was performed in the J clean room at approximately

70°F ambient; the average indicated temperature was approximately 80°F,
venon oo On the basis.of thess threeme:pnhrhsvstemmm nzﬁbra'tdcns of all
. . sinsfrumest tup-smsmmnnomal shifted down 10°F, There were no valid
BT ;- one mmum:fhr thm skin:temp .sersersy.consequently, the
' - pominal iealibration Terves wi bt nomal <shift wers: used +o quamtify’the ﬂizbt

+

dﬂ-ﬂa»hm mmmmhuem the-cinck temp sensors, the -

/1 temp serm or the suply’ mm“‘mmtnra mscrrihfeh ﬁad'validit} N

equal to those sed 4o normal: e d ’tc!':hstrmni tempepature sensor cali-

- hrntin!u. -Hmr.nm ﬁ..pnt m, Ahhmgh -nbim £¢mp.ratnrt miu '

.,‘n-

P e T
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—~"‘,-;'.-4r.amper_'atnreé. ~uz:-.m§cte.d' 40 be ennsistert with other internal tevperatores. .

- - Puttran deta -indtested .the - supply. cassetts, -.'cioek ~ang: l'bc}himiﬂdﬂ: temper~- .

senscra using the normal, shified susves. . Om. this basiss<the zloak, stellar -
index and supply cassette temperatures were normal shifted down 10°F as were
the ‘instrument temp sensors. The lack of any valid system checks for the skin
temperatures, which ar= a dii.'f‘erent. type cf transdicer from the internal

temperature sensors, esiat u*hes -2 possible-syztem bms srror between external

-3 and.internal temperaturess. however, -;z.he.;hcknnf,..sucbf-nh_ecks in no way preves

FRCR = e
that such sysiem-biases existi . It isifelt-that the calibrations wsed to

ol

- quantify thegdsta represent. the most aceurate corves that were available at the
<5, time oftlatmcbs - As peinted out previouskr; the true-valisity-of the abselute- -

values of -the data can be dccurately estarlished-onlr through aralys's of
future J flights ard continued analysis of the temperature instrumentation
system, | |

- An attempt was: made; 10 analyge the flight data and establish ird eated .

%3 ermirdoal pelatignships . which could be used for predicting thermal conditions
B mmdtnhﬁwm eweze ‘sonfirmed bv -futnre.J flights. :Erclosurs 19
~.‘:pre_unu' .t_ rrTss :plw of; thve -—in-bermbqbumnhmfwimlrtmemtx:rea

ahmgaha wmm mmmunf-mmm skin
temperatms. -The slope of this curve indicates thas. t&m irternal tempersture
gradient is .3 of . the sktn &nrml gradicnt.ﬁ Earnkl there ‘was an mraga =

skin temp grasimnt of apm'ox:!.m.hly l?ll F and an;internal temperature gradient

CERDET |

Rl - —)

Jn L atipes wene apprmd.mte]:y .10°Rr hig.":,ﬂith:re'pectmﬁ. the irstrument-temperat re - r. ::
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i Abe used to ,pfadict.interml'-tempeﬂm.res based en oredicted skin temverstures .
Tk for-the J.oenfiguration-veshicle. At present, prediction of. internal temperatureg..
:ds the-resydt of ﬁm'thm.re;t.icahmth‘ moels, one nsed for predicting the :skin - ...
e ~ temperature, ant:the other for predicting intamﬂ? i-pieratures. as a fupctlon: ... o«
of the results of the first prediction. Establishment of a high degree of
vallidity of thié empirical relationship could centribute to the theoretical
pr;edictions for the design of the thermal control system and result in mere
- accurate thermal. conirol. X
, &nﬂmru 2% and 28:are:tabulations .of real. tine t.euperatureg obtaired -,
| --from: telemetry. duta during. the flight.
e j'm‘_;-..!" 1'hr€ system hag 2 variible mission 1ife (u‘o to 30 davs) and could .
- we ""' e *c:pu-im thﬁmimmthﬁ Yo Preflight
temperature predictions were corfined:to two: extreﬁe‘zf eonditions. Tenrnw
perature predictions for intermediate £S5 conditions or atza values bevond
the bounds analyzed are assumed td be attainable T~ internclation or extranclation,

- -The twc ccnditiona: analvzed are: _ ) e

»:'._.' ,n-_. .1. Kf F- 53 ,.h » 1‘5&3.&, No -1 ang ho. 2 SAV attached

e e ﬁ .- 0° y hom I50us.m, s 80, -1 SRV removed _
i LRy = :m&om*@m % m:ﬂntx of mﬂﬂedtemm ‘based or. the

In the: f’h-ht eondition average mein-plate temperatures are m'edictad

to anprcnmately '&79? and tlmmg. Tourth pwm: sldn tmatx res 7')
were predicted %5 be 211°%F, -Tn.the second: cond ﬂwmmnﬂin ..pradictzons

I S mw Mﬁ M.’f‘-;- SR e e e
.
T e . - - . - -

‘-‘L'N)E;'

v ————— 8 bk AMbin S o e C -
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o % . ThedD wanga exverenced .during-the Jel missicn was fro- é1°.om. . ¢ -

coy dar-l te .hﬁ' :on day 10« .Therefore, -to :aseess the aecuragr of skin temp~-
o reratare pmdinfinns ,. it s nngessary teconsider the actual Tlight ,B
i . ... On tiis basis;-dey i ‘skin tevperatures ire pred ctell to7be; F e 118%F. - T
The ?of the aft barrel for crbit 8 was computed from 'fl‘ight test data to
be 123,1°F. The exterior thermal mosaic used on J-1 irdicated skir termm=-
eratures within 3°F of nominal predictions, Therefere, it appears that
_ the erpirical method 4«.-.3095"..: biasx usin? neminal optie=l-preperties for
. sui-exteriorssurfaces) - resulted in "yefr-acemm*:sléinf; tamperature predictions.
| .5 Flight -date Lyom -day 4 indtestes average main-nlate terperatures to be
T pmximtaly 97%.. It would sppesr that the 20° a: fference between flignt
~ . '- - test data-and- nradtctim is‘the result-of pcortgreemert “etmn *hhe mathe
ematical thermal model and the ;Shysicafl' s--tem, A nossible cause would be
stronger.thermaljcoupling,a than expected, between the camera subsystem and

the siin. - ‘I"hié“‘exﬁliﬁati'on can be additionally supported by considering

= .:: - main plate cress:gradteste. io compariser With Pref¥ight-pre@ictiers. -However,
ay _~ + another facton- te beconsidered is. the optical propertiss { b(/é} of the drum.
.- e Aki amumwmm Ahe-eqiilibrite-temeratire of the intertior

= & naaz ahn-s At thn'.ﬂrlx- mm i:nd..ita nutimlmp!rt;u) has & as
e mmmmmﬂmwmm ‘urmaretres. - Sefore
final ctmclnsions Cean be mted remding eamera subsyste™. orbital temperatwu:-es,
two; mamoliea nms:b;e i‘ux:ther ﬁwesti;at.ui- i.e, the sunnbr aassette wmnarat re
indicated apnrmcmtalz .‘(& F andivas mﬁm 10 be 7n B, ‘antl this Tealtime”
g sy o Toed ot Ry B WL ISE: s wyarage-irutromen’s Sepetative of
"+ capproximately 76°F mnd-vas predicted to be 78%F.

('Eﬂ!!!,"r
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. v-RTCOVERY SYSTEM PERFCRMANCE | A TR

- “Mrst Recovery

. 'A-mm];a:l!.,mmw"ﬂ Mw-first. pepoveny aystes was made .
on orbit 45 on £/28/63. The recovery system retro events were nct acquired
on telemetry. The rarachute denloyment events appeared normal and within
tclerance. The condition of the recovered carsule was satisfactory with

damage limited tc.pormal pairt blisterine,

e Seecond Reeovery ~ = o

.~ ¥.+: 37 Second mission capsule reccvery attempt was made on orbit 192 and
‘was unsuccesafal, U P

The ‘capsule separated and was acquired on telemetry by the recovery
force near Hawaii indicating successful separation of the fairing assembly
and retro events. No parachute deplovment events were monitored and the

. capsule apparertly impacted intact.. Enclesuze.37 is a plot of the telemstry, .

o data acquired. _ ‘
R km].;aia“ﬂf.ﬁe w aireralt *mnsrtlwnnd the telenzt.ry data 1ndicatel
L4 o rr  then hatteries vere tppmﬂsr mtt -uuv‘tm -oft-recovery prevanting the .
- ©, ormal Teceyery emnts from ocawrging.. mmmwmmm,.
- Zength- and thmlmﬁ.m of thesstorage pericd. (21 dr.rs) between ‘battery |

activaticn and Tes very, . mlos"re 38, is a plot of t.he on ~rb'lt. temperatures

enccunt.erd"‘h? ﬂm lm.-,m vhinh Wximtea t.he :batt.erv ‘tamperature, o

R A vmmm bt dolinate the 4

e W
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17y e versus temperature:for the battery used. | e D A
- hama:hd;'high cagsette tamparaturs experienced on th~ seccnd

et .»lis:ion ia %, reqult of ﬂwhﬂﬂ erele: failare which caused the irstrument * _ ""

g n T

ST .sntem mmnlm terremmin 40 the MM pegition: !his,,nppliea
power to the cassette moters which are then in a2 stalled condition until
the instrument svstem cycles. ‘nde- these econditions the cassette !issipates

1L watts in the mono mode and 28 watts in the stereo mode. Tris power

dissipation. cansed the recovery systenm teperatures to rise.

T em Lanta sq st tn. Islosive 0. The altitade-mes wrsenttally as

predicted, after allowance for the abncrmally high 25° northward shift in
. - -/-\\
sgeren, . the location of perigee. . .. ..

¥

The reduction in altitude as a result of period decav was also close
“xit . smns .. b0 Dominal,: slthough as .Enclozupe h3 shous; the gpparert rate of decay in .

R . period during tho tumble mode m slightly greater than predicted so that.
o ~_ the period ;t.thmmt ractiuum om rev,. 1k% was about 12:ssccnds less
: ,thn tha'mﬂsnﬂ“ﬁlu = There were no-sericus :effects on orbit lifeti-e

,}_._,, ramlt:.gzrmm ‘grester decay since pradioticus-at thw and.of the sixth
day of tuambliog ma an additional ten daye oT tmnblhag life remainins
(equivalent to lhout thirtr diys of stabls. lifo).
At tine d gthtﬁl reactivgtion sa:-rev;. 1&9 the pei.od had dael,yod
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Com fod st %.ayr-mgrmd. vas limited, although :w,riot g-reatly‘ less ‘than the
vominal o tion whisly mldhanbeen lpprcx:lm;helv six or 63-days
_ mah.ﬁmua. 'me .orbkt tpplrcntl? mld not. have decayed to the one cay
':f'_;:i?"-_‘_’. L synchronous conditien mndil about the time of its demise. |
Accurate data -for-predicting ground tracks during the unstatle period
were not available until 1%' days after deactivation. These data are used
for planning purposes in selecting trhe reactivation pass and selectirg the
..-b_es.t.’ of }hga.t&l%dtermte:pmgram,tor coverage. . The deiar was due to the
it adatrs sle duripg the deactivated period. However, the.

- T BTTOTS. in prad:et:.on resulting from the differences in deca between a statle

#4 V_icla do mt becau excessive (that. is, outsnda the 1mits _

hMum the -aiternate mcm-zs} antil abont the
third day after 6eactivation-o Therefore, this delay caused no great

Fais - +difficulties. and resulted in no change in the rough planning facters for

selection of rthe reactivation pass and program, even though the plots for
cat et o gremnd track, showed: marked chanzes betupen the stable and tumtling vehicle

| data,
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