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noquluyetthpbhm&wndw-nt-m-umm
far suparior to that cbiained by aystem Ca-1S, “Vehisle atsiteds, -ﬁﬁnv.
orbit parameters, mt- p-rfm, m, internal pressure, N |
error and exposure are scme of the pouiuo sontriduting m- that mey ‘“’
have caused the marked difference in the results of tiess tw systems. . -

A comparigon of the two systems 1s insluded to 8id in detemining the |
reason(s) for the difference in quality ef the photography cbisined, |

Orbital Paremetars
m«btmm&tﬂmwwthomudm:

and were as follows:

Ce15  Paremster Yowinal setwa)
Period (Min.) 89.93 89.98 :
Apegee (N.M.) 183.88 18,00 ¥
Periges (N.M.) 1311 314,00 |
Ecoceatricity - 0.0099 | T
Inclination (Deg.) 6487 sa1 -
Argment of Periges 155,71 151,08
Cn-17 Period (Min,) 90,6 by 0
Apegee (N.X.) 22,4 as | ,
Pariges (N.X.) m.6 0 =
Eooemtricity 000 M
Toolination (Deg.) €.88 09 4
Argament of Perigee 150,01 | 162.3% ;f_i_“-g_' “i
Declassified and Released by the NR O -1- %‘g 5‘

in Accordance with E. O. 12958
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wis satisfectory With the slave wmxu .
dower than the master instronent thndvhofh-hctn. The
lhntmtmstoﬂdmﬂunﬁumnfhm

day of the mission. This was the sely varietion between the twe
instruments evident in the telemetay data.

Ope real time commend was availabls fer selecting V/H remp md
instrument on/off functions.

Ca=17 Mpmummummmww
the flight with the in-flight ayele pericds belng very elose te
the pre-flight nominals. The slave instrument ran spproximately
2% slower than the master on seversl passes. ‘

Instrummt operation vas momitored on L passes our-
Thmq;thﬂmuu starecsoopic and one was monosoopic.
The slave instrumsnt was used for the monoseopic operation,

The master instromnt lems rotetion monitor wes intermittemt en
all operstions acquired by telemetry. This problem appesred to
be a maladjustasnt or failure of the menitor switeh amd 4id met
impair the instrument operstion. There were no ether instrument

problens evident 4in the telemstry data,

Five resl tims commands were used to control the following pay-
lead furotiens. | .,
1 -T2 8 - V/H ramp selection

2 « RTC 9 «~ Instrument and mode selection

3 - RTC 10- V/H remp start delay

: 2 - - :



Cm-15

The 65 degres crbit inslimtien flown ou $his flight caused the
largest co-orbit thermal variadl1ity yt socowstered on a Cu RS S
migston. The relatively early lsunch um- provided additional |
large variabilities in the space ﬁw_lnl avirorment. The oom-
bination of lmunch window and thermal ecntrel mesais was designed
to glve a niniwmm stovepipe temperatare of TO degrees.

The launch window was from 2:00 %0 2:40 PM. During this time
the Beta sngle vas increasing li degrees per haur, The launch
tine of 2:00 P.M, which was the begiming of the laumch windew
gave a first orbit Beta Angle of 54 degrees decreasing %o ¥

degress by orbit 81, thus providing the lowest possidle design
temperatures,

The thermal comtrol mossic was a basic DOW 17-Gold stripe ecn-

figoration with while Kemasryl Lasquer applied as follows:

1. Twenty-five (25) 0.9 inch wide stripes covering 95 degrees
of the vehisle circumference on the sun side. Sm (1)
of these stripes were onudlbnmlvuhnltﬂmnth
fairing,

2, Seven (7) stripes 0.9 inch wide under the cloock.

Note: Three of the paint stripes om barrel No. ZMM
of the momhﬂdh.lmmmduﬁ!
inch wide alwninised glass cloth over 280 dm af }
the vebicle ciromferenoe.
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A Plot of tem semscrs 11 and 13 temperstare for the fildht f8, "

mmmmwﬂmumumwoauxt,u
changed mlltnotmm&cm‘t. lhhmtonct the
in-flight temperatwres is enelosed.

Ths temperature 'eonuol design for ﬁ-l? was for the master and
slave instrument stovepipes to be mimtained at 80°7 « 10°,
The desired thermal contrsl was achieved through neminal orbital

. paremgters end lannch time. Tis erigiml Cm therwal ecntrel

mosaic was utilised to schisve the desired temperature eovirem-

ment,

Daring ascent, the t-pcam.,mm Iu-n oonsideradly
cooler than on previous "Cu® flights, resulting im the stabilisstiem
of instrument temperatures by Ordit 2- This teaperature .
etviromment was mintained throughout the remainder of the flight
with 1ittle or no change snecumtered.

The average stovepipe tempsratures cbserved during the flight
m&%md?ﬁmmua&mmuﬁwuﬁ“
tively. 4 plot of temperature wsensors 11 snd 1) 1s fncluded.
Temperature -m-nnauummwmn- "
mmunwm:-uanm-m-uuum o
mmﬂr#ﬁetﬂ”nwmm




Cn-17

MC Error

Ca=15

Cm=-17

'Mamnpem,.umdzso-mus.mm

Apimammuodtuuh thoi.lurulmotﬁo

Eetem. A\ the tims of sequidttien & * artit 1 the , :
m&mmtmmmmmrwumh |
sach, Aplotorthopnmodu'!uthhmunu.um
mmudthopﬂntgmmlmmu:mnd.

Plota of the interns) pressure of e system during the f1ight
and the pirani gage ealibratien are imsluded ia this report.
m.- datn Miummmluﬂctﬁo mt-ronuﬂto
samé general charscteristics noted on previcus flights.

V/H Mateh

A ttal of 10 V/H ramps, 5 of which Mad repest V/H charscteristics
of the other 5 were availsble for V/H mtch on this system. Ramps
S and 10 were used on all passes exvept pass V. Rmmp 3 was wed
on this pass. | o

The FMC error or V/H match between the tamgent point (&5°N) a-d
10° wms within 25 as cbtained by using data from the "Best Ousss®
Rpheweris for a mewimt) orbit, orbit 32, and the instrament cycle
periods. For latitudes belew 40N the error imcreased repidly.

A plot of this data is included in this report.

On this system 10 ramps with separate slopes for each were availe
ale. hahr-pmma—.dtomh.hdthcdnoﬁu s

stepsi- This gives a total of 121 individual v/urqmnmmn._-_lf_‘-?
As & result of the mear neminal artit achieved and the edded VR
Tamps & FMC or V/H match within 2% was obtained ou all passes e«x-~
cept pasess SO thru 53, between 70%M and 15°K latitade for the
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. Mnmmm - |
Mwm:m«ut.men,mmwmt
mhm&o&dsﬁ. thMapomddayof!Om
mndrorfhonjcrpwtinorthomnen. n-pa-wu
«wesommmuunup-mmmsa. Rewp 3 and
a dalsy of 100 sedends was used om passes & tipu 10, 'l'lﬂ.ldih.

is plotted md is enclased,

Exposure Settings and Fiim _ )
Ca-15 A 0,200 inch slit and a Wratten 21 (orange) filter was used én

esch panoramic instrument. A1l horisom optics were set at
F6.8 and 1/100th of a second exposure time with Wratten 25 filters.

FMin typo 30-132 was used in both instruments with the tbllnl.l'

Sdenti £t oations o
Master : Slave ,
Type snd Length 74237800 7J23-7800
Bmlsion Data Ae11-8-2 A-11-10-8.2
Wt., No of Splices &
Spool No. 43.5-39.4-13-475. b3.5=39,4=25-472
Box No. 1021 ‘ 1084

The film in the slave imstrummt was threaded inoorrectly which

would adversely affect the imagery on this instrummnt,

The exposure tolarance charts insluded indicate the etposure should -
have been adequate at all target latitudes. | "




nwmua (m) ﬁimuu
.wmunu (nuu) altcm-dntbnhnw

mmwuwuw Mtincerrl.omthom
instrument md ¥6.8 rwtln alave instrument. .Wratten 25 filters

andmmti.ot)ﬂ&tctcomﬂm“nln
horison optics. -

The £ilm uesd was {pe 30-132 with the following identification:

Kastar Slave
Type md length 7923-7800 7923-7800
Bmlsion Data . 7-12-10-2 7=13-10-2 .
Wt,., No. of splices - _
& Spool e, l-h.o-as.?-zs-hw 1h0-9.6-15-080
Bax No. 1033 6 0

The axposwre tolsrsnoe plots imnluded indicate the exposure at

all target latitudes should have been adequate. The exposure

on the slave instvummt should have been sligitly m\ th- tat
of the master instrument. A

Vehicle Attitude and Statdlity

Ca-15

The erbital wvehicle for this mission wvaz FTV 1135, the last
Agema B wehicls to be waed ou this program.. The Agena B
vehicls flies with a nominal 1 1/2 degres nese wp piteh whieh
1s not oompensated for in the FMC system,

Attitude data from the master instrammt paylosd was reviewsd for
orbits 1 thru 0 to get representative attitude dats for the flight,
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o2 the bigh plteh and reld re m’ m'-'mt’m taring 08
£irst 10 to 15 frames. mmum-uum:rn ‘
mmmnmummm-m
Theugh @is dats {adisetes the vehilsle s pitching nd relling
at relatively high retes, these rates do ot axseed the allovadle
rates for 10 foet pround resolutism.

Plots of vehials attitade versus frems number for passes X,
39, and S5 are ineluded to show represemtative vehisle sttitude

during the flight.

Ca=17 An Agena "D", FIV 1156, orbital stage was used on this mission,
Data from the preeessed payload was reviewed for pitch and roll
attitudes rate. The sverage sttituds rates for the flight was
spproximstely 6 to 10 degrees per hour. 4 tabulation of ti;l.o
data 1s anclosed. PFlots of vehicls attitude versus frame ﬂu-
are included for passes 30, ¥ md 56. Thess plets give repre-
sentative data for the flight.

Summary .
A reviaw of the data for erbit, wehicle stabdility, system perfarmames,

temperature, internal preaswre, MNC errer, and axpesure does nat-. mt the
fact that the resulis of Cm-17 were superior by sy degres of nagnitade te
those obtained by Cme15. '

The arbits achieved were nearly nominal om both flights sad shouwld met
have affected one flight more than the other, o

The vehicle, though mere stable en the Ca=-17 flight did pot introduce
sttitude rate errors in excess of the design requiremsnts for 10 M. m-!
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slave instrument ruming slower tham the master en doth flights. The m
munomunuu-uwdmmahgmwmﬁ
dﬁommﬁmﬁnmavﬁhbhqc-ﬁ.

.

m-qmmuuttmmtmmmm
temperatures in excess of 70°F have produced higher rescluticn photegrephy
than instrummts with stovepips temperatures less thes 70°P,

The stovepipe temaperatures cdserved on Ca-15 averaged 69‘!‘-&11. the
stovepips temperatures on Cw-17 averaged 80°F.

Since the lons system is focussed at &8 to 72°F it weuld appear thet
the stovepips temperatures encountersd om Cm-15 were more 1deal thantpee
of Ca-17. | o

More adequate tests should be formulated to determine the otfoet
temperature has on resolution as there has not been mafficient ground intl.u
in this area to substantiate this effect.

The I.numl pressure as detarmined by telsmetry dsta was mhb
the seme for both systems. S

mnnmmumnztoazummmmﬁub

...... ,.:,;
degrees North latitude with the error incressing repidly below L0 ‘w ‘5:
for Cu-1S. Dus to the near nomizal orbit achieved on both missieus the ﬁ
Mutdmwunnthotnwabho“fcmfonmmt;j ;
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on the instrummta,

Conglustony

The vehiole attitude, vﬂmmut-pnmm(umm
from empirical data) iniicates the photegraphy cbtained by Ca-17 showld have
been of higher quality than that cbtained by Cae1S.

While the above supports the fact that the resalts of Ca-17 were
superior to those obtained by (m-15 the data does net provide & basis for
the "poor' quality of Cm~15 pheotography. All factors considered indicate
system C»-15 was well within the design requirements for 10 foot ground

resolution.

Two items of importance that have net been oonsidered in this repert
are processing of the exposed payload md the amto cmditions d\n-l.u
the flight. Further investigation may be warrasted in these aress.

It i umﬂ&t%hbﬂnﬁdcﬂuﬂnaﬁ& -‘
J system, possibly Ca-22, to determine more fully the effects temperature -
and attitude deviations have on resolution,
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