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This report constitutes a preliminery flight performance evaluation of
FTV 1166 Cn 22 and is based on an analysis of gvallable telemetry data, Flight
Tast Vehicle 1166 conmisted of an SIN-2A/01A comWnation, The primary payload
was recomalssance camera system Oun 22 consisting of panorarie cameras 110 and
111, stellar index camera M1/11/11, and a long focal length experimental

canera serial mmber P2

A yaw steering progranm was utilized for minimizing the yaw component
of imape motion, primarily for the "P® experiment, A S-day camera operetional

rnission was programmed,

Launch occurred at VAFB at S:L40 P PDT on 26 June 1963, Tolemetxy data
indicated abnormally high temperaturcs in the payload system and a reduced
scan rate of one horizon sensor on the vehicle, Analysis of the data resulted
in a decision to terminate the mission at t.he‘end of the fourth day, The full
Tiim supply was expended prior ‘to successful recevery, which was ac!ﬂ.evad.w
air catch on orbit 65,

The payload system operation, as determined from telemetyry data avail-
able at this date, is discussed in the fallowing sections of this report,

II, LAUNCH PERFPMANCE

Agcent into orbit appeared normal in all aspects. The orbit achieved
was very near mominal, {(Refer to Table I,)
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Period (Mmites) . 90,61 90,59
Apogee (N.!e) om 222,
Perigee (N.MM.) ‘ 110 . 110,58
Eccentricity 0.0156 0.5,
Inolination (Degrees) £1.8 | 81.6 |
Perigea latitude (Decrees) 30 »

I1I, PAYLOAD SYSTEM TELEMETRY AND COMIANDING PERFURMANCE

The telemetry data generz2lly indlcated satiafactory operation of the
nayload sysiem throurhout the flight. On orbit 11 a short of a proxdnately
2 Xilohms developed in either the cormmtator  or the signal c¢rnditioner
between the S=wlt ealibration cirevitry and t-he-hmidreds digit of the cyole
counter for the slave instriument., For the remainder of the mission, as a
res:1t of this short, tie calibration point s on the payload commtator stenped
with the hundreds di-it cycle counter of the slave instrumenrt, This camsed
difficulty in rcaletime cormand werification by the tracking stations, HouQ
ever, all realetime commands i:sued were verified with few compliecations
and little delagys The additional reslstance introduced into the cgycle eomter-
circultry resulited in erroneous crele counts , making Mimeconsumption estim
mates diffieult,

IV, PAICRAIC INSTRUMENT PERFORIALCE

BSoth panoramic instruments operated throughout the mission, The cycle

period variation betwcen instruments was nominal, however on engineering
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g July 1963
instrammts fed fron five to seven
percant faster than the pre=flight mleperlods. This increase in crele
period was probably dus to the hdgh onworbit tmpmizuras. This high cycle

W

passes nmitor.d by talenetyy bt.h

period was first cbeerved on the engineerinz operation on orbit 25 and
anounted to approximately seven percent, An atterpt was made to compensate
for this increased cycle period by using a lower V/M ramp and an earlier
programmexr starbting time, One engineering operation on orbit L0 was -
monitored by telemetry after changing to the lower V/H ramp., Data on this
operation indioated the demired cycle periods were being achieved within
three percent. However, the overall film consumption indicated an increase
of approximacely 10 percent near the end of the mission, As a result of these
data 1t would appear that on the shorter operations, such as those monitored
on telemetry, a V/H error within five percent was achieved, and on longer
operational passes, the V/H error increased to approximstely 10 percent.

The lens=rotation monitor indicated the lenses stowed on most of the
engineerine operations monitored on telemetry, However, the coastedown
tine of the instruments was almest twice as long as has been noted on ay
previous flicht. From an operational standpoint, this causes doubt as to the
validity of the data, One operation, a lens stow experiment, was programred
without the V/I programer being started, The resultinz data indicates the
lens on the master instrument stopped in a stowed position and the slave
instrument lens coasted past the atow position by approximataly 25 degrees.

Both panoramic irwtrumente were loaded with SO=132 £ilm and had Wratten 21
{orange) filters with g1t widthe of 0,200 inch. The horizon optl.-ea were seb
at 76,8 with a 1/100=s8cond exposurs time and used Viratten 25 (red) filters.
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The payload system was eommmnded 5 the off mods between orbitsés
‘and 72 after capsule separation, An engimeering cperetion had been pree
programed for arbit 72 and was nonitared by tealemetry and the master

8 vuly 1963

instrument fajled to operate. The cause of this fallure has not been
determined,

Ve STELLAR INDEX PERFORMANCE

Stellar index operation appeared normal on all four engineering
operations moritored on telametry. '

The index camera was loaded with S0=130 film and had a ].ens_ setting
of Fi,5 with a 1/500-second exposure time, A wratten 21 (orange) filter
was ‘used. The stellar camera was loaded with a asplit roll of 80 102 amd
SC 130 film, The lens was set at Fl,9 with a 2 to 5 second exposure tinme,

tio filter was used,

V.. CLOCK PERFORGANGE

The serlal output and wltage monitors on the ¢lock indicated satis-
factory operation on all enginpering cperatlons monitared on telametry

with the accuracy within reading toleranoes,

Vil, TEMPERATURE FHNVIRONMENT

Generally, the iemperatures, as derived from telemetry data, indieated
the payload system was in the 120° to 130° F range. Enclosmme I is a tabue
lation of the on-orbtit tomperature data, These data indieate temperatures
were avproximately LOOF higher than the eontrol cbjectives,

The thermal control mosaio consisted of white Kemacryl lacquer on
vacuum=deposited gold painted for the act:al launch date and window. Seweral
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possible causes o!tho high tuperatm hﬂmtd.ms mboing oona:lrhrod,
sane of which are:

(1) High absorbanees for tns gold or Kemacryl.

(2) Low emissions for the gold or Kemacryl

(3) loss of adhesive in the Kemacryl

(L) Gharring of the Kemacryl

(5) Telemetry data calilwration shifts

(6) Self heating in the terperature sensore,

(7) Variations in the excitation woltage,

{8) Space thermal enviromment variations possibly due to a high
a-lbedo coelficient resuiting from umsually dense cloud
formations.

(9) Internal heat transfer due to decreased emission of the drum and
the low specific heat capacity of the drum and scan arm asserhly,

On the last misasion (1161 - Cm-21), the same basic materials were used

for thermal control, The orbital parameters werc the same and the difference
in initial eart: sun angle was less than L derrees, Comparing terperatures
of the two systems shows 1166 Cn-22 was approxirately 35°F warmer. than

114 - Om-Z1, yet the internal gradients were corparable. On tids basls it
appears that charring or loss of adhosion of the Kemacryl can be discounted,
Since the internal gradients would be much greater if the paint were lost or
charred,

Since a short developed in the instrumentation calibration circultry it

would seem possible that the telemetry systiem may have shifted calilwation,
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flight the talametry data vas calibrated by ;.ing the plus - ze.vou
telamotry calibretion monitors which d!.mur lmd.tur the excitation voltlge
to the temperature u'anlducm Therafore, uiitntton shifts seem unlikely,
Self heating doea not aemlﬁﬂ;dnmtbtmlhu‘mnmthem
on this flight as on previous flights and thmhaa ﬁot been evidence of self
heatins on any other flight. rmpentm_'sanl'son (both solid state and
resistance thermameter t.;,v_pes), as installed by Philadelphie, New York, Boston
and AP, indicated apsroximately the same tqnperawres. Thus, the possibility

of gross calibration errors can be discount

S
'~

Data taken at both AP and Boston under uncontrolled enviromments indicate
the scan-arm temperaturs calibrations used during flight were in arror by 5°
to 15%. This error is not compensated for in mgure I. |
This w2s the first system to use hrur scan amms, Therefore, this oould
account for some termperature variations, due to different thermal properties. -
Calibration data from another system with an inver scan arm is being obt.ained. )
Temperature data was reoorded during the northern hemisphere portion
of each orbit, Autormatie processing of most of this data will be impossible
due to the loss of the ecalibration circuitry of the telemetry system, None of
these data are available at ts time, |

VILI, P EXPERDMENT PERFORMALCE

Telametry data generally indicated satisfactory operation of the "P"
systen, :

Duriry ascent, the door ejection monitor was on a telemetry chammel used
for venicle status and precluded observation of a change of state in the monttar
at the time of door ejection. The door monitor indicated the doop bad ejected
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ellilrat!.on re«check wvas
made vhen an input indlcated that there wvas no imagery on the film, At

P

this time it was found that the calibration used for door status was
reversed and that telemetry indicated the door did not eject. Two possible
causes for the door ejection fd.lure are mechanical binding, due to thermal
expansion during ascent, and incorrect ejection squibs, Investigation is
continuing to determine the exact cause(s).

Five operations of the "P" system were observed on telemetry, ae each
on orbits Y, 30, 31, 46 and 47. Telemetry data indlcated satisfactory
operation of the thermal curtain and modulation of the film velocity (See
Enclosure II) during all cperations, Enclosure ITT is a tabulation of the
film velocity and exposurce times derived from telemetry,

The "P" gyetenm temperature semsors indicated 100°F, approximately 20°F
lower than the panoramic system. Enclosure IV is a diagram showing the location
of the terperature sensors. The differential temperature sensor sicpper
switch was calibrated at one degree per volt., Enclosure V is a tabdbulation of

the terperatures monitered,.

X YAW STEERING PROGRAMMER PERFORMALCE

A yaw steering programmer to correct {for the yaw component of image motion
was incorporated in Cm=22, Yaw compensation of +3.5 degrees was programmed.
Telemetiry data indlcated proper operation of the programmer, Vehicle attitude
data is not avallable at this time for an evaluation of the effect on the wehicle
if any. However, a definite comtrol ras consumption was evident,

X RECOVERY SYSTEM rPERFORMANCE

An air catch recovery was made on orbit 65 on 6 June 1963, Telemetry
data of the recovery events is not avallable at this time, The recovered

capsule wis in satisfactory oondition and the prelim,gsry data indicates proper
erar

-

performance of the recovery gystems
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npr SYSTEM FILM VELOCITIES AND
- EXPOSURZ TLHES
CRBIT HIGH SPEED L0V SPEED
Film Velocity Exposure Time Filia Velocity Zxposure Time
(IPS) (M5) {IPS) {s)
U 9.22 8.7 8435 9.5
15 = Fe3 B.6 7.84 10,2
3G €19 9ol 7.73 10.3
11 Fe3 8.6 7.34 1c.2
e« £.35 9.6 g.0 iC.0
L7 e £.35 9.6 3.0 10,C

s = Bstinated values

=x = Runout of film monitered on telemetry

ZNCLOSURE TIX
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