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- MISSION 1210

SENSOR SYSTEM OPERATION

POST FLIGHT REPORT

1.0 INTRODUCTTON

1.1 Mission Obiective

The primary oblective of the HEXAGON Mission is to provide
high resolution search and survelllance photography. The secondary
objective of this, the tenth mission, was To demonsirate a system
lifetime capability of up fo 130 days @s defined by the intelli-
gence community requirements. IntTelligence requirements were
programmed such that flim depletion cccurred on day 120 without
™ incident. Howaver, solo performence has demonstrated that longer

Pifetime could have been attained had the Intelligence community
required it,

1.2 Misslion Description

The HEXAGON Mission 1210 satellite vehicle was launched fron
VAFB, SLC-4E, at 1130 PDY, & June 1975 using & Titan 3D booster
vehicle, Launch was originally attempted on 7 June 1975, but was
postponed due to a bopster preoblem. All recovery vehicles were
successtfully ale refrieved within predicted impact dispersions.
Recoveries were Day 17, 52, 89, and 121 respectively.

Operational photography began on Rev 7, Mission Op 4 and
continued without system malfunction or anomaly fhroughout RV-1,
The last operation taken during RV-1 was Rey 253, Mission
Op 140,

RV-2 oparations began on Rev 265, Mission Op 141 and contin~
"""" ued normally until Rev 433 when an AfT camera E5D shut-down both
cameras. A relay in the Power Distribution System (FOS) was pin-
pointed as failing Yo supply powsr 1o the AT camera when commanded.
Health opsraticns were conducted and on Rev 449 the relay began
responding properly to commands. Following confidence tests normsl
camara operations were resumed on Rev 461, Mission Op 233. The
system continued to perform normelly throughout The remalnder of
RV-2 and the last operaticon faken was Rev 825, Mission Op 356.

Approved for Release: 2025/07/25 C05127904
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Mission Description-Cont'd,

RV~-3 ogera#ions began on Rev 832, Mission Op 357 and continued
notmal ly +hrouqh Rev 852, Mission Op 367 when dafa evaluation |nd|-

function, On Rev 817, M ission Op 390 the re s&? resumed uf's normal
operation which continued until Rev 1206, Mission Op 490 at which

time it again cessed to function. On Rev 1302, Mission Op 514 the

reset again resumed I1's normal operation and continued to operate
properly throughout the fast RV-3 operation on Rev 1405, Mission

Op 355, The fallure of the Integrator o reset at no Yime resulted

fn abnormal system performance. 11 did however, Impact operationsi
flexibility as it was necessary to resirl nested camera oper-

gtions during RV-3 beginning with Rev B&7, Mission Op 375 in Orﬂ%ﬂﬁmmaﬁu

to preclude & potential Emergency ShuT Down.

-

The constraint sgeinst nested camera operations was removed
with the first operstion in BV~4 on Rev 1416, Missien Op 556.
The camera systen performed normslly throughout RV-4 and the {ilm
supply was exhausted on Rev 1940, Mission Op 782,

Evaluation of RV-1 photography indicated a peed To change
the Fud camera ODAA lp-track nominal from -1 step 1o +1 step.
This change was made effective for Mission Op 171,

Evalustion of RV-2 photography indisated need Yo ghange
the four Q0AA nominals. The adjustwents were implemented for
Rev 881, Mission Op 380 and subseguent as follows:

Fud camers in~track increassd cone step o @ new
nominal of +2 steps.

Fwd camers cross~track decreased one step to s
new nominal of ~1 step.

Aft camera Tn~treck increased one step to a3 new
nominal of -3 steps.

Aft cemers cross~track decressed Two steps to a
new nominal of -2 steps.

The Fwd camera operational flim supply consisted of approxi-
mately 113,025 feet of 1414 film utilized on the 789 camera oper-
ations occurring betwesn Rev & and Rev 1940,

tn gddition To approximetely 92,265 feet of operational
414 f1ilm the At camera film supply alzo contained three seg-
ments of 50-130 IR color film (3,150 feat totall, three segments
of S0-255 color film (9,150 feset total) and ons 3,750 foot
segment of S0-124 high resolution Black and white flim

W W -F‘Wﬂ'h'r’mt’ ﬁwﬂ«hﬂ)w\,rww?y

Bloh BN wfeialiln ¥
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intervals associsted with these

special {non 1414) segments were as fol lows:

50-130
50-255
50-130
50-130
S50~255
50-255
50-124

900
2150
1500

750
5000
2000

3750

ft
ft
£t
tf
ft
f+
ft

Ops
Ops
Ops
Ops
Ops
Ops
Ops

31-34
280-300
301-322
475-485
486-521
124-742
745788

Revs
Revs
Revs
Revs
Revs
Revs
Ravs

41-42
594-660
663728

11661192
1193-1318
1725-1789
17501940

The active photographic mission was terminated with RV-4
recovery on Day 121 following depletion of both film supplies..
A solo phase of The mission extended the vehicle {ife +o Day 150
at which time the vehicle was deboosted and re-entered,

Mission Highlights

Sensor System highlights of the mission can be summarized
as follows:

a. The Sansor System demonstrated a functiconal orbital life of
120 Days. Approximately 987 of the avallable pnoumatics was
expended.

b. Both Forward and Aft cemeras utilized 1004 of their respective
film supplies.

C. The Sensor System demonstrated the capability To operate satis—
factorily with S0-130 infrared color film, 30-255 color film,
and S0~124 black and white film in the AfT camera.

d. The Tmage quality for both cameras ranged from very good to
poor during the migsion; the poor being attributable to adverse
atmospheric and acquisition conditions. There was a prefergnce
for Forward camera imagery when compared to Tthe Aft.

Figure 1«1 presents & graphic history of remaining system
I'ife percentages throughout the mission.

Launch Configurstion

= Mission QOperation Number 1210
b, Inter-range Operation No. 6381

C. Satellite Vehicle - SV-]0
d.  Sensor System - S/N 013

Approved for Release: 2025/07/25 C05127904
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- 1.4 Launch Confliguretion-Cont'd,

€. Sengor System Configuration

Forward Camers Aft Camera
Filter Types W-12 W12
- Focal Length 53,9724 in. 59.9844 in.
Focus Setting 31 Microns 31 Microns
QOAA Setting ‘
o In-Track ~1 Cmd Step ~4 Cmd Steps
Cross-Track Zaro Zero
Film Type 1414 1414/80-2557/50-130/50~124
_ Estimated Film Length
{Including Pad) 115,460 1 110,746 £t
Film Weight 904.2 Ibs. 907.5 1bs.
Sponl Number 2730 2740
o Pneumatics Loaded 35.0 lbs.

s 1.5 Launch and Qreital Paramaters

Planned Actual
Launch Tithe - GMT 18302 18302
Launch Time - SVT 67.0 67.6
inclination »~ degrees  96.4 96.4
- fnitial Periges ~ N.MI, 88.6 88.8
Initial Apogee 153.0 155.6
Argument of Perigec
— Degree 145.2 140.4
Initial Period
Minutes 88.87 88.90

Table 1~1 &nd Figure 1-2 define the basic orbitel parameter
consideration for the active missien., Forty-nine orbit adjusts
were performed.

1.6 Mission Film Usage Summary

The distribution of film footags as functions of the various
operating medes Is presented i Figures =3 to 1-13.  The mission
segment fto segment film usage is summarized as Tollows:

i! ad W'% !f';) ﬁ""‘“g“'m »ryo
N DO whbaaiad
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Mission Film Usage Summary -~ Cont'd,

Rev Span
RV~1 Launch - 253
Ry -2 253-825
RV~3 825-1405
Rv-4 1405-1940

Camera

Forward
Aft

Forward
AT

Forward
Aft

Forward
Aft

¥ Based on measurements supplied by processor.

BIF-007/0-0071-75

Recovered®

28,763
28,713

28,766
27,994

29,506
27,697

27,154
26,098

0f this footage, the engineering and other non=intelligence
operations consumed approximately 4157 and 4244 feet for the A
and B sides, respectively, as summarized in The

1210 Non=Intelligence Film Usags

Pre~Launch

RV~1 Engineesring

RV-2 Engineering

RV-3 Engineering

Rv=4 Englineering
Total Ufilizetion
Film Recovered

Pet. Non-Intalligence

following:
Forward Camera Aft Camera

1,884 1,866

735 731

838 947

371 C 371

329 329

4,157 4,244

115,189 110,502
3.6 3.8

-

r
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- 2.0 SENSOR SYSTEM PERFORMANCE

2.1 Coarse Film Psth

The coarse film path telemetry Indicated proper hardware
performance throughout Mission 1210 with The one exception
noted below:

2.1 RV-3 Integrator Reset Anomaly

During B-side operaticns in RY-3, the fTake-up in-
teqrator reset was found to be unpredictable. Consequently
the system was constrained from nested operations, Improper
performance of the reset function was noted on operations
357 through 388 and on operations 490 through 513,

'''' The Integrator signa! in the taeke-up servo is used as
a direct Input to the loop to compensate for output coarse
tension offset from a nominal 2.5 pounds. The integrated

— coarse tension offset is Input to the servo loop from the

time camera power comes on unti] camera power goes off,

Unt1l the transports are actually turned on the integrator

signal is in itgelf in error becouse it Is not indicative

of an active transport. The normal procedure, Then, is fo
reset the integrator signal at The time film Transports
are turned on and eliminate the false error input to the
serve. Fallure of Fhe reset signal can result In an ESD,
if, at the Time trangports are turned on, the integrator
signal is sufficiently large. Proper operation of the

" film path can be accomplished with minor variances in out-

put and fnput tensions ot startup If the Time between

camera power on and film transports on is minimized. In
normal steres or mone operations This Time period presents

o problem, But In a nested cperetion, i1 can become ex-

cessiva. Thus Yhe system must be constrained from nested

cperations to allow proper system performance in the ab-

""" sence of a reset signal:

The problem is apparently the same as the one which
coeurred in RV-4 operations of Mission 1208 and in fact
caused an ESD., Further detall on The problem may be found
in the Post Flight Report of that Mission. (PM~1519-X).

Presently, analyses on ths recovered Take-up elec-
tronics unit are being conducted To try fo repeat the
failure and isolate the faults From This dats, suitable
recommendations for aveiding the failure mode in the future
will be forthcoming.

R A i T WAL sk Y i
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Approved for Release: 2025/07/25 C05127904

[
i




c05127904

2.2

Approved f9r”ReIeas‘e: 2025/07/25 C05127904

7o otngs 1 BIF-007/D-0071-75

2.1.2 Film Path Tracking

The system was constrained to a maximum rewind of
five inches per second, but there were no constraints
regarding scan angle or scan center.

No evidence of significant mistracking was noted during
the mission. Improved stacking on RV's 2, 3, &nd 4 was
attributed to the 180% builder roller configuration incor-
porated in these units.

2.1.3 Film Stack Depletion

The Forward cemera stack was depleted in frame 63
of operation 789, and the Aft stack was depleted in the
up~ramp of what was planned as operation 790. In both
cases The expected logs of fiim path Tension cccurred
and the system was shut down. The film remaining in the
path was pulled onto the take-up on Rav 1244 during a
constant velocity operation. This operation was part of
the recovery preps and was implemented with ESD condi-
tions over-ridden.

Fine Film Path

Prior to launch, due to the one day postponement, the camera
system was caged, uncaged, Then re-caged. Since tThe caging sequence
has three power onfoffs, the looper was cycled 12 Yimes without
film being transported in the interim. During the final caging
sequence, Torgue disturbances were noted on the B-side output
film drive snd metering capstan servos. bvaluation of both the
E/M data sng The film Indicated that the disturbances were probably
related to rubbing of the film In the metering capstan area during
The final caging sequence, This film rub and its subseguent effsct
on the system performance during the post launch OB stow sequence
are further discussed in sectien 3.1,

Fine film path diagnestics indicated proper hardware per-
formange throughout the mission with @ minor exception in RV-4
operations. During this time nolse level on the Input snd output
drive summed errors for the Aft camers was noted to have incressed
by approximately two 1o one, An increase in B-side meTering capstan
summed error reports during RV-4 operations was altributed o degrads-
tion of the drive signals, The smesr effect this degradation had on
the product was negligible,

Command and Controd

The Sensor System performance with respect to the Command and
Coritrol Subsystem was nominal throughout the mission except for the
following anomalies:

il RS T o Sl v
THEJL &y s lekiisn &
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2.% Command and Control - Cont'd,

The telewstry data on Rev 434 Guam indicated an ESD-B
was generated on Rev 433, Evaluation of playback data showed
a normal A-side turn-on, while the B-side did not respond to
the CB+ command. At FT+ the B-side generated an ESD causing
the A-side to shut down. The cause of the B-side ESD at FT+
was the combination of the SU and TU brakes being relessed
without power being applied to Tthe TU and SU motors, thereby

— causing fhe film to go sleck and an undertension ESD was
generated.

Subseguently @ Mono-B mini-creep was atTtempted with ESD
override on Rev 440. Camers B power foiled to properly exscute
but telemetry indicated that some components were being powered
at Cot as evidenced by a current increase and cI@aring of The
— MFA ESD monitor. On Rev 447 an altempt was made to power the

Aft camera by commanding CB+ which was unsuccessful. On Rev

449 a CB+ blink fest was run where the command for power furn-
o on was pulsed repestedly. This sequence was successful and a
B-side creep was run and performed properly. This was followed
by & constant velocity run end an OB stow on Rev 456. On Rev
458 Guam, an engingering seguence was run as a Mono-B health
test. The proper operation during this test led to normal
operations beginning on Rev 461. The cause of Tthe problem was
apparently contaminatlion between contacts in relay K11 of the
s Fower Distribution System.

- 2.4 Sensor System Control

Sensor System Cantrol] was sccomplished throughout tha mission
utitizing SCC 11 without sromalies or failures.

e
L

Optical Bar Performance

The optical bars performed properly throughout The mission.
Variation between commanded and actual OB velocitlies was as noted
» in pre-flight testing, and was within the specification limits of
0.00054 rad/sec.

2.6 L5FS/Focus

The LSFS output, as with previous Sensor Systems, was deemed
relisble only on the first opsration of esch day (1.e., after thrae
hours of non-gpefation and during the first five minutes of The first
subsgquent operationl. Readings of The LSFS output were taken only
- at those Times throughout mission 1210.
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2.6 LSFS/Focus - Cont'd.

Pre-flight determined focus settings were 31 microns for 1414
film on the Forwvard canmera; 61 microns for S0-255 and S0-130 on the
Aft camera; and 31 microns for both 1414 and 50-124 on the Aft camera.

2.7  Instrumentation

— All instrumentetion operated normally Throughout the mission.
The system provided consistent and sccurate deta for analysis
and veri{fication of camers status.

2.8 Prneumatics

- The pneumatic system nitrogen reserve status for Mission
1210 was as follows:

~ TANK A TANK B
Total
Fress. Temp Mass Press Tamp Mass Mass
Event (psl) (DF)  Albs) (ps1) S{0f) {ibsy (lbs)
Liftotf 3262 68  17.29 3532 68 17,60 34,89
= End of
Primary 98 70 0.55 140 &9 0.78  1.33
Mission

The average nitrogen use rate was 0,023 1bs/min throughout
- N ot oS, B N S——
the mission.

2.9 Trend Analysis

e A statistical trend asnalysis of sensor systesm performance was
maintained by the Systems Integration Section Throughout Mission
1210. Dats samples wers taken from ong operation per day, when
available, and mean values and stendard devietions were caelculated
and plotted for selected functions to facilitate the delection

of any long terin Trends thet would indicate the onset of system
degradation. The functional parsmeters used for the analysis were
'''' as follows:

. Film to Bar Sync Velocity Error (R4BL, P452)
Metering Capsten Summed bError (P403, P404)
Platen Skew Error (P415, P416)

Platen Photo Summed Error (P411, P412)

. Input Drive Capstan Summed Error (P803, P804)

UT b sl B e

il (i) g i
EHA & bsd” wharddidl
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2.9 Trend Analysis ~ Cont'd,

6.
7.
8.
9.

A NS s D
PO

Output Drive Capstan Summed Error (P811, P812)
Supply Drive Summed Error (P105, P106)

Take-up in Use Drive Summed Error (TSEA, TSEB)
Optical Bar Summed Error (P501, P502)

08 Veleocity Error

Looper Position (P601, P60Z)

Film Path Carriage Position (P13, P714)
Take-up Carriage Position (PR51, P952)

System performance was normal throughout the mission. How=-

ever, sma
summarize

RV~1

RV-Z

RV-3

RY-4

dist

Il shifts wers evident in certain parameters and are
d in chronological order as follows:

All signals Indicsted nominal performance,

At Transition from 1414 to S0-Z55 materlal, the Z sigma
value of MCSE-B shifted from 0.015 to 0.052 i.p.s., the
2 sigme value of FBS-B Increased slightly, and the 2
sigma value of the skew error was 0.00 for 30° scan
angles.

The TU-B carriage position shifted in the outhoard
direction from 0,038 inches in RV-Z to 0.047 inches
in RV-3,

Both TU carriage positions (A&BY shifted upon Transfer
from RV=3 to RV=4, The ALB shifts were from +0.033 to
0.043 and from 0.047 to 0.058 inches, respectively.

All B-side capstans (MCSE, I1DC, 0DC) and FBS5-B containsd
inct frequency components at 23 & 35 Hz. In addition, MCSE-B

exhibited a predominant 76 Hz componant.

B qm‘.. FETTN T R e
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5.0 MISSTON EVENT HISTORY

A summary listing of all sensor system photographic operations is
presented In Appendix A-1 of fhis report. The sumbary primarily covers
operational phetography, but also includes 55 and PFA engineering photo-
graphy. The following is & chronclogical description of tThe engineering
operaticns plus other special events that occurred during Mission 1210,

The countdown and launch were accomplished wiTthout incident on
8 Jung 1975, Uncage (sequerices 204 and 205) and OB stow (sequences
213 and 214) occurred and were verified at Rev 1 Pogo. During review
of the OB stow data & |ack of expscted dither was observed .on the
Att camers M.C, during Camera Power On. During this sequence the
M.C. Summed Error also assumed 2 level equivalent to approximately
1.2 ez-in. of torque but was unable to overcome the friction in the
fine path. This friction, apparently caused by the film rubbing in
the M.C. area and brought sbout by the multiple caging sequences
prior to laupgh (section 2.2) resulted In the fallure of the M.C.
to dither, Proper frascking was established during the Rev 3 con-
stant velocity run and fthis andmaly had no further impact on system
operations.

sequence 175, orginally scheduled for 4 Guam, was performed atl 6

Bogs, the delay was due to late srrcival of Rev 3 playback data
that had to be eveslusated prior.do the release of inhibits. Health

check events were performed as follows:
Rev 1 The system uncage verification checks were performed at Pogo.

Rev 3 A constant velocity run, sequence 208, was made To verify
proper operation of the film franspert system. Steerers,
tensions, take~up and supply summed errors ware nominal.

Rev 6 The sensor system health check, sequence 175, was performed
over Boss. All sensor system commands were functionally
verified, including all tested bits of the variable commands.
Focal plane position TM indicated 31 microns for both cameras.

Rev 13 An engineering operation, sequence 209, was performed over
Guam fo provide characteristic telemetry data for comparison
with subsequent operations for anomaly evaluation.
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4.0 SENSOR SYSTEM TEST OBJECTIVES

4.1 Photographic Performance

The post fliight material evaluation of mission segments 1210-1
through 1210-4 indicated the capability of the 55 optical system to
e provide the specified photographic performance. Mission 1210 was
a summer mission launched Tn Jure prior to the summer solstice.
Howsver, due to the active wission length of 120 days, the flight
extended through the summer and fTerminated in early Octobsr.

Summer missions in general acquire a large percentege of photo-
graphy at solar altitudes above 30 degrees, resulting in smaller
o operational slits, thus shorter exposure tTimes and less image smear.

The overal| image quality, however, was affected o some extent, as
it always is at this Time of The year, by varying degrees of weather
— and haze.

Previous summer missions have suffered severe inmage degradation
due to specular reflections. The early morning launch fime of
Mission 1210 moved This problem out In scan to approximately 20
degress or greater. The sun synchroncus orbit fixed this condition
in scan and as the mission progréssed through the summer the specular
- reflections moved south in latitude.

Mission segnent 1210~1 contained one part of 50-130 Infrared
- color material. Mission segments 1210-2 and 1210-3 each contained
one part of S0-130 and one part of 80-255 conventional color.
Mission segmaent 1210-4 contained one part of 50-255 and one part
50-124.

Operational performance predicTions based on CRYSPER predictions
and the sctual operation parameters are Included in Figures 4-1 thru
"""" 4-4 for each mission segment and Figure 4-5 for the total mission
fength.

— The PFA team reporied that Tthe general overalt image gual ity
of both the Forward and Aft looking cameras fer The entire mission
ranged from very good to very poor with s preference for the For-
ward camera image guality. The very peor imagery was |imited to
the $0-124 meterial which, due to Tts slower emulsion (1.4 stops
stower than 1414}, was more severely affected by smear. The dis-
cussions of image quality as a function of mission segment, which

— follows, was abstracted in part from the REBOUND 837 messages.
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Mission Segment 1210-1

Subjective analysis Indicated that both cameras were at opfi-
mum focus, but due To the minimal amount of through focus meterial
this could not be adequately confirmed by VEM analysis. " The over-
all image quality of both cameras renged from good To poor with
the majority being reted as fair. The poor imagery was for the
most part attributed to stmospheric and weather conditions which
reduced image contrast and resulted in the overall grainy appear-
ance and poor edge definition. Subjectively, the image quality
of the Forward camera, appeared to be sharper Than that of the AFE
and this was reinforced by the corn target readings.

One 51/51 +ri-bar corn target was acquired on The Forward and
1 cameras. The data follows:
UNADJUSTED 211 ADJUSTED

GRD (FT) GRD {FT)
CAMERA COF  FR SCAN  FIELD PLATEN T X7 1T XT
FWD 114 3 +7.0  +2.3 31 1.48 2,25 1.85 2.74
AFT 114 4 48.0 +0.5 31 161 2,36 2.08 3.04

50~130 infrared Color

The overall Image gquality was good for S0-130, and was compar-
able Yo 1209-4, The color balance of the original positive had &
slight greenish cast in the highlight areas snd @ cyan cast in the
mid tone and shadow areas. The magnitude of this cast was less Than
any previous IR ecguisitions. This may have been dugc to seasona!
variations. Subjoctive snslysis of the overal!l exposure indicated
fhat it was good.

Mission Seagmant 1210-7

Subjective and objective analyses of the through focus test
photography Indicated thet neither the Forward nor the ATt camerss
required any change to focal plane position. The overall image
quality ranged from good to poor with the majority rated as falr,
Prevalling atmospheric haze and poor weszther continued to signifi-
cantly affect Imege quality. The poor image quality was character—
Tzed primarily by poor edge definition, graininess and an overall
lack of sharpness when viewad at hich magnification. The good
imagery was essentially limited to clear weather acquisitions on
the Forward camera. The Forwerd cemers imagery was judged to be
better than that of the Aft. A subjective image quality comparison
was made belween 1210-1 and 1210~2 and they were judged to be
comparablea.
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Mission Segment 1210-2 - Cont'd.

Five 51/51 corn targets were acquired on the Forward camera.
Of these, Three were obscured by clouds or were in cloud shadows.
Three targets wers acquired on the AFt camera, fwo being obscured
by clouds or cloud shadow. *those which were unobscured are:

UNADJUSTED 231 ADJUSTED

GRD (FT) GRD (FT
CAMERA OP  FR ~ SCAN  FI1ELD PLATEN IT XT iT XT
FWD 336 2 +1.0 +2.8 31 2,21 2.43 2.36 2.60
FwD 33 3 +2.0 ~2.7 31 2,03 2,04 2,16 2,18
AFT 336 3 +2.0 +0.5 3 1.83 2.35 1.93 2.48

50-255 Color

The guality of the color photpgraphy ranged from good to poor,
with the majority being rated as fair. The poor image quality re-
sulted from the same atmospheric conditions that affect the 1414,
The majority of imsgery exhibited a slight yellowish cast in The
highlight areas, reddish cast in The midtonss and bluish cast in
the shadows. The magnitude of the color cast was similar to pre-
vious summer missions employing S0-255. Subjective evaluation of
overall density indicated exposurs to be adeguate.

S0-130 infrared Color

The Image quality of the original was good for 50-130, and was
simitar to that of 1210-1. The color balance of the original was
slightly greenish cyan. Exposure enalysis, both subjectively and
objectively (Mocrodensitometry), led to The conclusion that it was
one~half stop underexposed when consldering urban/industrial ares
imagery.

Mission Segment 1210-3 .

The overall guality ranged from poor to very good with the
majority being rated from fair te good. The poor and fair photo-
graphy was sftributed fo adverse atmospheric and ascquisition con-
ditions. The Forward camera imagery continued to be better fhan
the Aft. Several instances of very good photography on the For-
ward camera were rated only good on the Aft. VEM analysis showed
the camera's performence stable betwean 1210-2 and 1210-3. The
overall image quallty was slightly improved over 1210-2.
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Mission Segment 1210-3 = Cont'd.

Six 51/51 +ri-bar targets were acquired on 1414 film; four
on the Forward and two on the Aft: .

UNADJUSTED  2:1 ADJUSTED
GRD (FT2 GRD (FT)
CAMERA OF FR SCAN  FIELD  PLATEN T xT T XT

Fwh 392 3 - 1.0 -0.5 31 2,10 Z2.20 2.28 2,39
FWD 480 3 -15.0 ~0.0 31 .58  2.25 1.94 2.1
FWh 483 2 ~-13.0 ~1.5 21 1.7 1.75% 2.10 2.0
FWwD 492 3 +.4.0 -2.0 31 2,00 2.5%2 2.31 2.93
AFT 392 3 -0.0  ~2.9 .31 2.83%  2.25 2.86 2.27
AFT 302 4 -0.0  +2.9 31 3,17 3.56 3.20 3.60

$0-255 Color

The quality of The color photography ranged from poor o good,
with the majority rated fair to good. The imagéry exhibited o
slight reddish-yellow cast. Subjective evaluation indicated that
the exposurs was adequate and the contrast was nominal fto slightly
flat.

One 51/51 corn target was acquired on 50-255 on the Aft camera.
The data follows:

UNADJUSTED
GRD (FT3
CAMERA  OF  FR  SCAN  FIELD PLATEN IT A1
61
AFT 492 3 +4.5 ~-1.0 61 2.52 3.56

S50-130 Infrared Color

The image quality of the original was good, and was comparable
te that scquired on 1210~1 and 1210-2 The color balance was neutral.
The exposure was Judged to be adequate. The contrast varied from
nominal fo slightly high.

Ona 51/51 corn target wes acquired on S0-130 film on the Aft
camera. The data fol lows:

UNADJUSTED
GRD (FT)
CAMERA OP  FR  SCAN  FIELD PLATEN 1T XT

AFT 483 2 ~12.5 ~=1.% 61 9.85  6.37
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Mission Segment 1210-4

The overall quality ranged from poor to good with the majority
rated falr to good. The poor and fair photography was efiributed
to adverse atmospheric and acquisition conditions. VEM analysis
showed The camera performance stable between 1210-3 and 1210-4.

The overall image quality was slightly decreased from 1210-3,

Three 51/51 corn tri-bar targets were scquired on the Forwerd
camera., Of these one was partially obscured by clouds. Ons tri-
bar was acquired on the At camers but It was partially obscured
by clouds., Only the Forward cemera targets which were not obscured
by clouds are reported:y

UNADJUSTED  Z:1 ADJUSTED
GRD (FT3 GRD (FT)
OP  FR  SCAN  FIELD PLATEN IT XT ) xT
731 3 +11.5 -2.0 31 2,47  2.58 3.04  3.19
760 3 =26.0 -0.0 31 2.02  3.40 2.28  3.87
S0-255 Color

The quality of the color photography ranged from good to poor
with the majority being rated as fair To good. The poorer quality
imagery resulted from the same atmaspheric conditions that affected
the black and white scquisitions. The majority of the Imagery ex-
hibited a slight vellow cast In the highlights and cyan-blug cast
in the shadows. Subjective evaluation of The coverall density in-
dicated That The exposure was adequate.

One 51/51 ¢orn target was acguired on 50-Z55 fiim by the Af

camera. The data follows:
UNADJUSTED
GRO (FT)
OP  FR  SCAN  FIELD PLATEN 1T XT
751 3 ~12.5 ~1.5 &1 2.52  3.56
$0-124 High Resolution Black and White
The overall image quality ranged from very good to very poor

with the majority rated as fair. The image qualily when compared
to 1414 was more variable. This increased variability is due to
smear, which was anticipated, bacause of the emulsion speed dif-
ference between the fiims. The best imagery of the S0-124 wes
better than the best of the 1414, This is dug mainly to the

BT 2
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50-124 High Resoiution Black and White — Cont'd.

inherently higher low contrast resclutlions and to the spparent finer
grain structure of the S0-124. The poorest quality 1414 was better
than “the poorest quality 5S0-124 due malinly 1o smear which was most

'M noticable in the of f axis field positions. Subjective analysis of
the thru exposure test resulted in a stight preference for the orne
stap under exposure,

One 51/51 corn tri=bar target was acguired on S0-124 fiim by
the Aft camera:

UNADJUSTED 231 ADJUSTED
GRAD (FT) GRD (FT)
QP FR SCAN FIELD PLATEN T XT 1T X7

760 3 -26 -1.5 31 2.00  2.25 2.52 2.83

4.2  Taks-Up Surviv&lvThrouqh Recovery

The RV/TU ascsemblies all arrived at the processing facility in
good condition, signifying that light tight entegrity was maintained
during orblital separation, re-entry, recovery and fransportation to
the processing site.

The core locking pins were engaged apd sheared opall TU's
Yarying amounts of film spillege occurred in each. The film was
- well stacked and centered on all take-ups. A 6 inch and 30 inch
plece of film, aleng with zome smaller pleces, were found in The
1210~1 canlister.

Two pyro tubess on 1210-1 were disconnected with some charring
obsarved.

- telated discussion of de-filming for each mission segment
follows:

— Mission Segmant 1210-1

The RV/TU arrived at the processing site at 0915 hours on
25 June 1975. Tuo pyro tubes on the Ry were found disconnected
from their brass blocks. Charring was observed on and around
the disconnscted tubes. Two large pieces of film (6 and 30
inches long) were found In the Rv ¢annister along with some
. small pleces. Both core locking pins had sheared resulfing

in Fwd and Aft outer wrap film spills. In general the spills
resulted in reverse wraps over and around the builder roller
- assembly, with some shredding and tearing. There were several

I Tt munwu..),n-yw
L“An ml‘\.u}‘ i o 1 i
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Misslion Segment 1210~1 ~ Cont'd,

180 degree longitudinal film twists in the Aft record. Approxi-
mately 43 feet of the Fud and 72 feet of the Aft records were
damaged to the extent that they were refoved for repeir and
special handling during processing. The remainder of both
stacks was good with no evidence of Telescoping.

— Mission Segment 1210-2

The RVY/TU arrived at the processing site at 0915 hours on
20 July 1975, Both Fwd and Aft core locking pins had sheared
resitlting In outer wrap film spills each approx, 200 feet.

In geners! the film in the splils was twisted, wrinkled
and creased, but there was no tearing or shredding.

Both Fwd snd Aft gide wall profiles were very flat with
------ no evidence of blocking or stickout. The quality of the stack
is attributed to improved tracking associsted with the 180
degree bullder roller which was Implemented for the first tine
in this mission.

During the despooling operation a bump altributed to
foreign matter was felt in The Fwd stock approx. 2.5 inches
from the Titled edge and approx. 700 feel from the Nfg.
splice no. 46/45. The forelgn matTerial, an irregular shaped

lece of gpoxy, was found and retrieved srior to the film
e belng processed end was returned with The bucket.

Mission Segmant 1210~3

The RY/TU arrived at the processing site at 1000 hours
on 5 September 1975, Both Forward and AfY core-locking pins
had sheared resulting Tn outer wrap film spills of approxi-
mataly 180 feet on the Forward and 120 feet on The Aft. In
general, the spilled #iim was cressed, wrinkled and twisted.
Ninety eight fest of the Forward splll was removed for repairs

- of tears and a hole, The material was Then spliced back onto
the teke up roll, No repairs were reguired on the APt record.
Sidewall profile of both Forward and Af+ flim stacks were ip
good condition with no evidence of blocking.

Mission Segrment 1210-4

The RV/TU arrived at the processing facility at 0930 hours
on 7 Cotober 1975, Both Forward and AfT core locking pins ba
shaared resulting in outer wrap flim splilis of ssproximately 139
- feet,  The edge profile of both stacks was In good condition.

T e ar Kok
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4.3 Qptimun Focus Determination

4.

Plane of BesT Focus for Mission 1210 was established as 30
microns on both caméras. While 30 microns was the launch setting,
T/M readout of focal plane position consistently indicated 31
microns due To granularity of the T/M data. For this reason 3}
microns is consistently used elsewhere in this report. Based upon
the resolution performance the platen positions for best resolution
across the field from readiness test data were 30 microns for the
Forward and 33 microns for the Aft camera. These platen positions
were corrected for vehicle altitude, gravity effects, and colli-
mator focus as follows:

A plus 14 micron adjustment on both cameras for the
altitude shift from infinity (A-2 collimator settings) to
85 o 90 nautical mile minlmum misslon altitude. A minus
16 micron adjustment on both The Forward and Aft cameras
for the folding flat gravity effects. A plus 2 micron
adjustment on the Forward and z minus 1 micron adjustment
on the AfT camera 1o acecount for defocus of the test
collimators.

Foliowing the evaluation of the on orbit thru-focus tests
performed in RV-1 and RV-2 no focus change was recommended for
either the Forwsrd or Al caieras. Both the VEM and subjective
analysis indicated Thet bolh _cameras were et optimum focus.,

Uptimum QOAA SetTings

On orblt smear data was evaluated by Tthe PFA Team following
each of the mission segments. Actual O0AA englineering TesTs were
performed enly during RV-2.

Subjective assessment of smear slit imagery from enginsering
Ops 27, 65, 93, 108, 109, 114, and 119 and from denied ares Ops
21, 51, 106, and 117 was used Yo evaluate the adequacy of the
nominal GOAA settings. The smear ¢lit imagery on the Fud camera
titled edge indicated double imagery on Op 108 and subseguent
operations. No double Imagery was evident In the operations
prior to Op 108. Censistent double imegery appesared on Up 109 and
became less freguent following Op 109, Messurements on Op 109 in-
dicated a mean velocity error approximately .02 ips In addition To
the orbital fixed knewn error. The untitled sdge did not indicate
double imagery on any of the operations. Both observations are
consistent with The skew angle being too small. An QOAA skew
adjustment change was implemanted fo the Fwd camera in-track set-
Ting of plus two command steps.

The subjective assessments of the Fud camera cross-track and
the Aft camera both In-ftrack and cross-track did not indicate any
fiim velocity errors.

u‘?nm ATy LY e iy
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Optimum O0AA Settings - Cont'd.

Analysls of smear slit imagery from OOAA engineering Ops 162,
169 and Z05 verified the plus two command step change implemented
to the Fwd camera in the in-ftrack direction fto be correct and
that an additional plus one count change was required. An Q0AA
change was Tmplemented to the Fwd camera cross~track velocity of
minus one command count., The ATt camera smear slit imagery indi=
cated that changes of plus one count be made to the in-track setting
and minus two counts be made to the cross—track,

Summary of O0AA Nominals (1414 Film)

1210~1 1210-2 1210-3/1210-4
Fwo o 1T -1 +1 +2
XT 0 0 -1
AFT 1T -4 -4 -3
xT 0 Q -2

Optics Thermal Profile

The foltowing subparagraphs describe the Thermal envirorment
for Mission 1210, DUefinitions of messured and calculeted temperature
parameters are contained Tn the Mission 1207 Post Flight Report,
Pi-1496-X. Thermal control for SV-10 can be generally summarized
as follows:

© A1l SS femperatures were within design limits throughout
the mission.

4.5.1 SV Environment

SV thermal control parameters are summarized as follows:

¢ Orbital Elements (Ref. Paragraph 1.5)

Perigee Altitude hp = 88.6 n.m.
Period T = 88.5 min.
Ihclination I = 96,3 deq.
Argument of Perigee o = 123 deg.
Beta Range B = 21.2 deg. (Day 0

g = 25.5 deg. (Day 85)

¥
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SV Environment -~ Cont'd.

e Midsection Thermal Control Design Values

Cocoon + afe= 0.359/0.265
Thermal Baffle a/e= 0.90/0.90

e MLI Effective Emittance

Lower 210 Degrees ¥ = 0.0045
Fwd & Aft Bulkheads e¥ = 0,0045
Viewport Batfle ¥ = 0.0045
Under TCA Cocoon e¥ = 0.04
Under SU Cocoon e* = 0.6
TCA Environment
Tabie 4-~1 is & summary of Temperature levels, spatial

distributions,; and temporal variations over a typical
orbital revolution in terms of the thermal TCD (1420316A)
reguirements. Figures 4-6 thru 4-8 show the correspond-
ing orbital profiles of the I1CD parameters.

Optical Bar Temoeratures

Tref ranged from 66°F fo 89°F throughout the mission.
The temperature range for the A and B optical bars was
from 66CF to 70°F, and 629F to 669F respectively. The
cross gradient was due To the off-zero Beta angle.

Figure 4-9 shows an orbital profile of the OB temperatures
in The stowed position.
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Temperature Level 70 + 21 66
Index (T TCA)
Zone | Mean Temp. Not Applicable N/A &5
Zone 11 Mean Temp. NAA 64
Zone 111 Mean Temp, N/A 67
Zone 1V Measn Temp. N/A 69
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[ 4o 1y 4 y, V
Bulkhead to Bulkhead § 6 2 e
‘ “
- - el
. » : — -
Spatial Variation of I : 11 8 £
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!
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5.0 SCF SUPPORT

PTUNITY MISSION 1210

Migsion 1210 used the '"TUNITY Mod 3.3 Block of Soffware for
the first Time. Two changes modified previous procedure for command-
ing and evaluating slit changes., One change modeled the silit-width
command servo To execute early to compensate for the time it takes
ftor the sltit command to respond. The ofher change modeled MPR 1o
display the slit value as it occurs rather than indicating an instan-
tanecus change at the execution of the command.

In addition, modifications were incorporated +to allow separate
widening of station parameters, and a new capability for requesting
manual stations. These changes permitted last minute weather deci-
sions when selecting targets in the load station cone; a&nd improved
automatic recorder and format deconflicting for operations over—
lapping station cones.

Mission 1210 also inaugurated a new technigue which used exist-
ing TTUNITY Software to adjust/biss the flight hardware To sccommodate
film type changes "on-the-fly"Y; T.e. the focus, fllier, exposure and
smear were modified in mid-operation of fhe camara sysliem. This pre-~
cluded the attenuation or omission of scheduled f1ight operations
which would have been Tmpacted by the former requlrement to terminate
operations at the material fTransfer point; incorporate The hardweare
changes; and then re-commence operations with the wodified Software/
Hardware.

The 'TUNITY Software performed well fthroughout Missien 1210.
Some minor procedural and/or documentation problems were noted.
Most of fhem required no correction on flight and ara fo be consi-
dered as product Improvements for future software delivery. Some
errors were discovered in software documentation, and are/will be
corrected.

The following software items fmpacted the S8 Operational Per-
formance and the S5 Operational Reporting:

5.1.1 A Load Message with SS Payload was not leoaded on Rev
21 becauss of a missing DIU "ON" command. The command
was omitted due to the preceding NOS messdge beling up-
dated prior to the starting of The MCS ¢lock. This
caused an erronecus load Time and thus status was notT
propagated properly.

P PRk ’
T
Approved for Release 2025/07/25 C05127904




C05127904

5.1.2

Lo
‘.
pet

5.1.4

AUGIE

50241

BIF«007/D-0071-75%

An Ascernding Operation on Rev 46 was processed by
MPR with the last frame (13) Yime and other para-
meters being duplicated in the reporting of the first
frame (1) time and parameters. This item prevented
proper pracessing of MPR for escending Ops and was
considered flight critical for this reason. A change
was Implimented in "TINCO and the problem was corrected.

A Command Message loaded on Rev 777 included an Op
performed on Rev 778 prior to the Rev 778 load station.
This Op required an automatic focus adjust which was
reset at the end of The Op., The Rev 778 Load Message
reprinfed this Op In 'TBALL and moved the focus reset
to the next Op in 'TBALL whieh occurred after the load
station. The Rev 7?7 message ran the Op with A minus
Two micron focal plane shift and Then returned the focal
planes to nominal. |f +the original message for Rey 778
was loaded, [+ would have stepped fthe focal planes to
Plus Two microns. The Rev 778 msssage was regenerated
with the Focws Shift Commands deleted.

A preliminary 'TSEL run was constructed which included
a "Real Time MOP" (RTWM). A subsequent message reguestad
the MOP without the RTM optlion, however the message as-
sembled with The BTM option. Investigation revealed once
a2 "Real Time MOP" (RTM) has been assembled for o given
Rev, the Rev must be reconstructed (not SELUPTed) f the
RTM option is to be eliminsted,

Overall Performance

RealtTime Auglie modes met all system requirements for
Mission 1210. The playback modes also met systen require-
ments with Two minor exceptions sarly In the flight and
these afe noted below:

SHIT width position date was Improperly processed
in FCM Format C from flight inceptlon until operation
121 when corrective measures were implemented. In
Take~up 2, Cparation 141, Augle deta indicated That
the bullder roller may not have performed proparly
during rewind. Analysis showed that the bulider rolier,
a new design configuration, did operate properly but did
not exhibit the amount of travel during rewind That
butlder rollers of the previous design did.

4 vt GH" bt 0
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Overall Performance = Cont'd.

The present Augle rate for the deta in question
(RADA, RADB) is foo high to always allow detection
of the buillder roller ift operation during rewind.
Howaever, the rate can not be lowered without creat-
ing redundant reporting in the event field of the
mode, and unless more risk is established, The pre-
sent rate will be used on The next mission.

No modifications were necessary during the flight.
Some additional processing of frozen time data Is being
requested for Mission 1211 to facllitate verification of
proper shutter timing from one frame To The next.

Display Television (DTV)

SS8C utilization of the DTV was limited ‘o passive real
time status verification. The uss of The DTV will remain

ax

Himited to status moniforing for Mission 12711,

The use of RIS Tapes was smininal due To reliance on
The microwave |ink capability betwsen the 3TC and Build-
ing 156. However, when They were needed, The RTS fapes
satistled 550 reguirements.

5.2.1

5.2.2 Medifications
5.2.3

KIS Tapes and Microwave
5.3.1 RTS Tapes
5.3.2 Microwave Link

The microwave link into Bullding 156, its associated
terminals, and the 58TC were successful In recelving and
processing more than 98% of the data Transmissions from
¥TS via the STC. VWhen necessary, unsuccessful data frang-
missions were elther successfully reftransmitted post pass
or obtained from a tape dub supplied by the STC ground
station.

(o o v
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