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SECTION 1

SUMMARY

1.1 ACCEPTABILITY

Hexagon Sensor Subsystem §/N 0Ll%, intended to be used as the payload in §v-12,

was accepted for delivery on 26 September 1974,

The resolving capability of both cameras at all collimator positions and at
all test remperatures exceeds the performance requirements. An on~orbit per-
formance prediction, using camera~measured values, 18 a vesolution {(at nadir
at 70°F) of 192 cycles/tm for the FWD-looking camera and 188 cycles/mm for

the AFT-looking camera. These predictions closely agree with the corrected
peak mean resolution measurements at nadir at 70°F in Chamber A of 187 cycles/

mm for the FWD~looking camera and 190 cycles/mm for the AFT-looking camera.

The measured color resolving capability of both cameras at nadir at 70°F was
118 cyeles/mm or better, a performance comparable te the color performance of

previous models.

The system's film-to-image synchronization performance met the performance re-
quirements for all collimator positions, applicable temperatures, and operating

apeeds with the following three exceptions:

Camera Vx/h Value Amount Out of Spec
FRD (A) 0.052 CT/0° - Mean @ 93°F 0.004 ips
AFT (B) 0.036 IT/0° - 20 @ 70°F {0.005 ips
AFT (B) 0.036 IT/45%= 26 @ 70°F 0.015 ips

The on-orbit performance prediction for the FWD camers at 0° scan angle and 0°
field position at 93°F is 178 cycles/mm; the prediction for the AFT cawmera at
0° scan angle and 0° field position at 70°F is 188 cycles/mm; the prediction
for the AFT camera at 45° scan angle and 0° field position at 70°F ies 185

cycles/mn,

1-1 BIF 007-10003-75A
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1.2 ACCEPTANCE TEST HISTORY

The standard test flow used for acceptance testing a Sensor Subsystem is

shown in Figure l-1 including the MFN (manufacturing flow number) and the
designation of each test. The chronological testing sequence for Sensor

Subsystem $/N 015, given in Table 1-1, includes highlights of significant
deviations from the standard test flow. The major deviations, in turn,

are described in Paragraphs 1.2.1 through 1.2.3.

TMEN 3.05
| STECRATION. MEN 3.09 MEN 3.13
] FORMAT | . VERTICAL
TESTS TEST TEST
(NOT PART OF ] -
l ACCEPTANCE)
; . N
Accgé’(?:r;mcx ACCE%ANCE Accp%?')mw'? I so-255 |
N—— _—— . . ————’4 VACUUM ‘
TEST TEST TEST TEST
HARD VACUUM HARD VACUUM HARD VACUUM lL_ J

MEN = MANUFACTURING FLOW NUMBER

Figure 1-1. Simplified Acceptance Test Flow, Hexagon Sensor Subsystem

1-2 BIF 007~10003-75A
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TABLE 1-1

/1 015 MILESTONE HISTORY

TE 0515

Activity

Completion Date

10.
11.
12.
13.

14,

15,

16,

i7.

18,

19.

20.

Supply iostalled in MS

TCA installed in M8

MFN 3.05 started

MFN 3.05 mini~format test

FWD tracking investigation
Preliminary photo test {in-air)

MR 5477, FWD and ATT film break due to
improper command

System health verificatdion and repair
(and shutter spring retrofit)

Mini-formar test

MFN 3.09 format test

MFN 3.11 wvertical testi

In-air photo test

1st hard vacuum bhaseline test

MR 5494, FWD 100 Hz oscillation
{(replaced FWD 341-B)

2nd hard vacuum baseline test

MR 5499, FWD material bresk due to take-up
failure

In-air photo tast
70° ACCEPTANCE TEST
47° ACCEPTANCE TEST

93° ACCEPTANCE TEST

4

5

29

20

14

17

17

18

25

27

21

30

14

17

20

April 1974
April
April

May

June

June

June

June

July
July
July
July
August

August

August

August

August
August
August

Aunpust

1-3
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o TABLE 1-1 (Continued)
. Activity Completion Date

21. Color photo test, color mini-format {at 22 August
B VACUQm)

22. Pitch test (at vacuum) 23 August
- 2%, Supply reloaded with 50-208 (UUTB) stacks 19 Bept.

24. Replaced PN module due to low pressure 23 Sept.
_____ transducer failore (MR 5514)

25. Teech cert signed by the Customer 26 Sept.
----- 26, Mini-format 26 Sept.

27. S0-208 visual tracking 26 Sept.
a 28. Down-loaded 50-208 stacks 3 Oct,

29, Supply 4—inch roller investigation and 21 Oet,
- repair (MR 5517)

30, Supply installed in MG 23 Oet.
) 31. Mini~format and system caging 31 Oct.

32, Shipment to SBAC 20 Nowv.

14 BLIF 007»16003~75A
=P REr
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1.2.1 Pre-Acceptance Testing

Pre-acceptance testing was highlighted by a FWD side tracking investigation, a
" malfunction when the film was broken in both FWD and AFT paths, and the resul-

tarnt rework and retest associated with this malfunction. Initial MFN 3,05 test-

ing showed FWD side tracking to be umsatisfactory. The AFT steerer was found

to be defective and was fiwed, but tracking remained marginal on short scan

rung. It was decided at this point to conduct & preliminary photo test prior

to the scheduled platen removal for the shutter spring recrofit (BECO 11830).

puring the final run of this chamber test an incorrect command caused the
system to behave uncontrollably, breaking the film in both paths (MR 3477).
Due to the possibility of damage, all film path elements (rollers, drive
rollers, air bars, seal doors) were tested and where necessary adjusted, re-
aligned, or replaced. During this rework, the platesn shutter springs were
retrofitted, When the syvstem was rebuilt, both sides tracked satisfactorily

and the system proceeded into acceptance test.

1.2.2 Acceptance Testing

Acceptance testing was completed with minimum interruption. Only rwo anoma-

lies occurved: (1) 100 Hz oscillation on fwd output film drive (MR 5494) and
(2) take-up fwd builder roller failure (MR 5489). Troubleshooting and repair

of both anomaliés was roubtine.

1.2.3 Post-Acceptance Testing

After acceptance testing, the Customer gave direction to proceed with a test
plan for the evaluation of S50-208 UUTB (ultra ultra thin base) film. The
supply was reloaded with stacks containing 20,000 feetr of S0-208, tracking
tests with normal (tvpe 1414) film were cvonducted first and then the transi-

tion to $0~208 was made, and tracking was evaluated,

Tracking with 50-208 f£ilm proved to be upsatisfactory and further testing on
this flight system was deemed inadvisable. The film stacks were then down~
loaded and transferred to the development model. The supply was reloaded,

tracking verified, and the midsection was prepared for shipment.

1-5 BIF 007-10003-75A
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Both optieal bars passed the pre~- and post~vibration Meodulation Transfer

Function (MIF) at 70°F and at 93°F, but the FWD OB failed the MIF specifica-

tion at 47°F. Both OBs passed the flange focal length specification, but

the AFT OB failed the passgive focus shifts at 47°F.

The Chamber A perfor-

mance prediction based on Chamber D data and budgeted errors, however, indi-

cates good performance (See Table 1-2).

TABLE 1-2

PREDICTED AVERAGE RESOLUTION (cycles/mm at 47°F)

FWD Camera AFT Camera
rield Angle (Degrees) Scan Angle {(Degrees) Scan Angle (Degrees)
0 +50 0 +50
~2.5 149 133 153 137
0 185 183 186 180
+2.5 152 138 151 131

These results at 47°F (worst case) indicated that both bars exceed system

level requirements: therefore, they were considered acceptable. DBoth optical

bars met the longitudinal color performance requirements, at all measured

wavelengths.

1.3.2 Resolution

Both cameras fully meet the tri-bar resolution performance regquirements. (See

Table 1-3, summary of the resolution values and acceptance criteria at all

three temperatures). The focus position for each camera, for all three tem~

peratures in Chamber A vacuum acceprance tests, is

FWD Camera
AFT Camera

42 microns

66 microns

1-6
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TABLE 1-3
SUMMARY OF TRI-BAR RESOLUTION S/N 015
(AVERAGE CEOMETRIC MEAN OF FLIGHT AND SCAN IN CYC/MM
VACUUM, Vx/h = 0.052, CONT. TLLUM., IMC DISABLED)
Camera FWD AFT
Temperature 70° | 47° | 93° 70% | 47° | 93°

Soan Field Acceptance Criteria

Angle | Pogition

*
70° 47° & 93° | 42y 42u 421 6o | 66U | 66U

45° 2.5° 130 110 175 183 | 177 165 | 173 | 153
Nadir 0° 150 150 183 | 207 159 183 | 198 | 163
55° 2.0° 130 110} 174 188 | 166 157 | 169 | 142

&
Average of three readers

1.3.3 Film Synchronization

The sync~flash evaluation resulting from three temperature vacuum acceptance
tests is presented in tabular form in Paragraph 3.5.1 with out-of-specification
values noted. The following paragraphs summarize the analysis of these out—

of~gpecification conditions.

1.3.3.1 FWD Camera, Cross-Track Mean

The nadir position for Vx/h = 0.052 at 93°F indicates a mean WOG (without
gravity) value of 0.054 inches per second versus a specification of 0.050.
Although this value is only slightly out-of-specification, 1t is supported by
EM Performance Data, A hump in the FBS signal occurred in the viciﬁity of
the nadir collimator such that the sync value increased beyond the specifica-
tion (See PM-1470X, "Investigation of FBS Disturbance (Hump Anomaly)" dated

6 August 1973); a walver has been issued as part 6f the S§/N 015 Technical

Certification.

1-7 BIF 007~10003~75A
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- 1.3.3.2 AFT Camera, In-Track Two Sigma (20)

The nadir and 45° collimator positions for Vi/h = 0.036 at 70°F indicates 2o
in-track values of 0.042 and 0.052 ips respectively versus a specification of
0.037 ips maximum. Analysis of EM performance data does not support the

— photographic results; a waiver has been issued as part of the §/N¥ 015 Techniw

cal Certification.

1.3.4 Dynamic Focus

The dynamic focus results of the 70°F tests at Va/h = 0.052 and 0.036 and the
other individual test conditions at 47°F ar Vig/h of 0.052 and 93°F at vx/h of

0.052, show both cameras to be well within 4.9 microns (20).

1.3.5 Midsection, Film Markings

o No significant anomalous film markings occurred during acceptance testing.

Spuricus or misplaced SOF marks were nonexistent.

1.3.6 Electromechanical Performance

The analysis of all acceptance EM data for this medel indicates that all EM
data requirements were met., A derailed discussion of the EM performance is

contained in Section 4 of this report.

1-8 BIF 007-10003~75A
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SECTION 2

SIGNIFICANT ANOMALIES

2.1 MALFUNCTION REPORTS

The apomalies discussed in this section have been deemed significant because
they impacted performance, or because they caused & configuration wmodification
during the test flow. The complete tabulation of Malfunction Reports (MRs)
against 5/N 015 has been provided as an integral part of the Technical Certi-
fication package. There are no outstanding MRs against S/N 015 as it com-—

pleted acceptance.

2.2 MR 5447 - AFT SIDE FRAME ARTICULATOR TORSION ROD SUPPORT BRACKET TCA
VIBRATION FAILURE

Acceprance level vibration testing of the Two Camera Assembly (TCA) ‘finduced

fractures in two places on the AFT camera torsion rod support bracket

(621-3216) .

Subsequent investigation of this malfunction report indicated that the sinu-
gsoidal vibration exmposure spectrum for this TCA had started at 200 Hz and
swept down to 5 Hz., This differed from all previous models tested where the
gpectrum gstarted at 5 Hg and swept up to 200 Hz. Tt was observed that com-
ponent brackets swept from low to high frequencies started to exhibit minpte
(0 -~ 1/8-inch) ecracks only after repeated vibration cycles. Brackets swept
from high to low frequencies, however, fractured completely on the first

sweep.

A minute crack in this bracket at a resonant point causes the resonant fre-
quency to shift lower, so that as the acceptance vibration frequency sweeps
downward it tends to follow the resonmance shift, thus aggravating the minute
fracture and causing 2 complete rupture. When the vibration is swept in the

opposite directien, the resonance shift is opposite to the direction of vi-

2-1 BIF 007-10003~75A
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pbration application and thus there is no continued vibration at the shifted
resonance point. Subseqguent analysis and test has also shown that the ac-
ceptance vibration envelope is more severe than the vehicles see on an

AVETAZE .

The bracket design has been modified to correct this marginal conditdion, and
a bracket built to the modified design has been successfully tested for struc-
tural integrity. Brackets of the modified design have been installed on both

sides of S/N 015, and this MR has thus been closed.

2.3 MR 5457 - ABNORMAL PLATEN (PL) OPERATION

This MR was prepared on May 6, 1974 during pre-acceptance in-air testing. The
AFT platen operated erratically as evidenced by the breakup of the Photo Mode
Error (PME), Recycle Mode Error (RME) and PL Tach electromechanical signals.

A resultant detailed data evaluation program indicated the anomaly was related

to platen operation only.

The film drives and platen were removed from the midsection, and the platen

was submitted te a thorough visual examination. No indications of mechanical
interference were detected. The next phase of the MR investigation addressed
itself to the possibility that some type of electrical transient had precipi-

tated the anomalous performance.

The platen serve electfonic box (2A1) was replaced with another 2A1 box with
an inmherently higher noise threshold. No differénce in performance was noted;
the anomaly still existed, indicating that the source of the problem was

probably external to the 2Al box.

The investigation subsequently focused on the possibility of excessive noise
pickup in the cables that interface with the 2AL unit, causing erratic platen
behavior. The results of this testing indicated that the shielding configura-
tion on the cable leading to the platen motor had a direct effect on platen
performance, specifically, (1) when either end of the shield on the motor
cable was disconnected, the platen would malfanction in the same wmode as the
original malfunction and (2) separating the motor and encoder cables by at

least four inches degreased the noise on the platen servo 0° marker line (a

2~2 BIF 007-10003~754A
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counteér resét signal) by approximately 55 percent. The shield terminations
were reconnected and a mew cable routing scheme was implemented to provide

more seéparation between the motor and encoder cables.

Over 5,000 platen operations have been run since the motor and encoder cables
were disconnected, examined and reconnected. No repetition of this anomaly

has ocecurrved,

In conclusion it is felt that this anomaly was caused by a faultry shield con-

nection in the 2A1 motor cahle, This MR has been closed.

2.4 MR 5477 - FILM BREAKAGE, FUWD AND AFT CAMERAS

This MR was written on June 18, 1974 at the end of a geries of special Chanber
A tests. Data review indicated that a system constraint was violated, namely
that when running at constant veleocity (ev) the system must be brought below
camera power off before subseguently recommanding film transports on. The
following coarse path command seguénce occurred as a vesult: the velocity
command ramped to maximum rveverse, then ramped to maximum forward, then step-
ped immediately to maximum reverse, followed by a film break on both cameras

in the supply compartment.

As a rvesult of the failure, the system was disassembled and all major sub~
assemblies were inspected for damage and reworked as required. Film was found
broken on both sides in the 8SU. Static and dynamic 5U brake torque tests in-
dicated a slightly out-of-gpecification condition on the high limit. Brakes

were readjusted.

In the FEV, the APFT side tensioner voller was found out of aligmment. Several
rollers on both TWD and AFT sideg failed roller rundown tests and were elther

replaced or had preload adjusted.

Material from both stacks was retrieved, pileced together, and processed. On
the FWD side, the £ilm had been broken in four places in the SU. In addition,
26 inches had been pulled through a closed seal door; required force was 20 to

22 pounds,

2-3 BIF 007-10003~75A
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On the AFT side, the film was broken in two pldaces. In addition, 43 inches had

been pulled through a closed seal door; required force was also 20 to 22 pounds.

Analysis determined the rension in the film on the SU side of the seal door
(both sides) reachbed about 74 pounds. In the TCA, it probably reached 54
pounds., Based on reasonable air bar coefficient of friction walues, the ten-—

sion in the PL area was calculated at about 20 to 22 pounds,.

All rollers on the FWD and AFT sides were checked for preload, runout, and
rundown, Seventeen rollers required adjustment and 12 vollers were replaced.

Aldignments in critical areas were checked and adjusted as vequired.
Test flow was resumed successfully,

2.5 MR 5494 - 100 Hz OSCILLATION OUTPUT FILM DRIVE SUMMED ERROR

This MR was prepared as a result of a complete veview of the electromechanical
signals on July 30, 1974 prior to Chamber A in-air testing. This data review

is standard practice.

The TWD camera output film drive summed error exhibited an abnormal 600 milli-
volt peak-to—peak oscillatien at 90 to 103 Hz. The output film drive servo
box (3A1) was replaced with another unit and the ancmaly disappeared. The new
unit (3/N 1032) was retained for all subsequent testing, and will stay with
this model. The suspect 3AT1 box (8/N 1022) was subsequently iunstalled and
tested on the AFT side of 8/K 015, on the validation model, on both sides of
S/N 016, and on the AFT side of 8/N 017. In every case, operation was nominal.
The anomaly did repeat when the 5/¥ 1022 box was reinstalled on the TWD side
of 8/8 015. The unit was veturned to the vendor for dinvestigation, and no
anomalous condition was found. The acceptance test was rerun and the box
passed. The box has been added to the suspect box list and will continue to

be monitored on the AFT side of S/N 017.
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2.6 MR 5485 PNEUMATIC TUBING KINK

This MR was written as a result of an emergency shutdown (ESD) that occurred
o on the FWD side during a creep run., Investigation found a severely kinked
urethane tube that supplies nitrogen to the Crossover Air Bar., The kink in
the tubing cut off the nitrogen to the air bar causing high drag on the film.
The ESD resulted subsequently when the looper drifted into its stop. A tube
with an internal spring has been substituted along with a length callout to

correct this situation.
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SECTION 3

PHOTO-OPTICAL PERFORMANCE

3.1 OPTICAL BARS

3.1.1 Optical Set Identification

The operational cameras for 8/N 015 Sensor Subsystem are identified as FWD
camera (Optical Bar A) and AFT camera (Optical Bar B). The optical glass sets
are identified as 036 for the FWD camera and 043 for the AFT camera, These
gset nomenclatures (See Table 3~1) serve as camera identifiers for operarional

purposes and for post flight analysis, etc.

TABLE 3-1

CAMERA IDENTIFICATION

Optical Bar Flight Direction Optical Set
A Forward 036
B Aft 043

3.1.2 Physical Characteristics

The twe physical characteristics (Table 3-2) measured for both cameras are
focal length and T number. Note from the tabular values, both cameras are

within acceptable design specification requirements.

TABLE 32

PHYSICAL CHARACTERISTICS, FWD AND AFT CAMERAS

Characteristic Specification FWD Camera AFT Camera
Focal Length (inches) 60 +0.2 (20) 59.9704 59.9963
T Number 3.5 maximum 3.46 3.46
3-1 BIF 007-10003-754
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3.1.3 Longitudinal Color

The on=-axis longitudinal color response (Figure 3-1) was plotted for both
optical bar sets, and the focus position was measured at six wavelengths:
4720A, 5175A, 55008, 60504, 66304, and 6975R.

\O?TICAL SET 043 (AFT) \O?TICAL SET 036 (FwD)
e 50 e

\\\ . SPECIFICATION DATA \‘\ e SPECIFICATION DATA
- \ T MEASURED DATA wo e \ T MEASURED DATA

ki

~16) 1 i £ i i j H { | I i
000 4500 5000 4500 BoOD 5500 7000 BU0G ST B S50 S000 $306 THOH

WAVELENGTH (A)

Figure 3-1. On-Axis Longitudinal Coloer Response

3.1.4 Focal Plane Tilt

The field curvature for both optical bar sets was plotted (See TFigure 3-2),
and as the plots indicate, curvature was determined from monochromatic data
taken in Chamber D, Chambers A and A-2 sign conventions were used to facili-
tate additional plotting of the film plane profile across the slit based
upon the resolytion data. Also shown are both in-track and c¢ross—-track best

focus.

3-2
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o Figure 3-2, Field Curvature, Optical Bar, Glass Sets 036 and 043,

FWD and AFT Cameras
This Chamber I data showed:

a, Optical Bar Set 036 has a %u tilt (4.4p per 1/2 slit) in the

advance direction.

b. Optical Bar Set 043 has a 2y tilt (1.24 per 1/2 slit) in the

retreat divection.,

-
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Modulation transfer functions (measured at 70°F, 93°F and 47°F) and their re-—

spective specification curves for each optical bar were compared as shown in

Figures 3~3 through 3~

8. The comparisons show the off-axis MIFs at 47°F fall

below specification for the FWD optical bar at the +2.5° fields in both flight

and scan direction; these were at various frequencies greater than 132 1/mm

for the flight direction and greater than 164 1/mm for the scan direction.

The major cause of the low MIFs was gravity-induced astigmatism in the fold,

Afrer accounting for this error, however, the MIFs and predicted resolution

are above specification (See Section 6).

For 70°F, the MIF rativs of post-vibration to pre-vibration values at 140

cy/mm indicate optical performance to be essentially unchanged by exposure

to acceptance vibration (See Table 3-3).

TABLE 3-3

MTF RATIOS, POST-VIBRATION TO PRE-VIBRATION AT 140 cyc/m

Approved for Release: 2025/07/25 C05128734

Optical Bar Set
Field Angle 036 (FUD) 043 (AFT)
Flight Scan Flight Scan
+2.5° 1.02 1.02 0.93 .92
0° 1.01 1.02 0.94 0.96
~2.5° 1.00 1.01 0.93 0.95
3~4 BIF 007-10003~75A
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Figure 3-3, Monochromatic Post Vibration MIF at 70°F, Glass Set 043,
On-Axis and +2.5° Field, AFT Camera
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- 3.1.6 Passive Focus Shift

Both cameras were tested in a Chamber D test environment, Following thermal
stabilization at each of the 47°F and 93°F environments, focus change was
measured. The amount of defocus at field positions 0° and +2.5% is related
to the focus positions established at 70°F. Focus data (Table 3-4) is es~
sentially a measure of the optie's ability to meintain, passively, the best
focus position oveéer the operating thermal range. The signs shown in the
table reflect the normal Chamber A sign convention of plus being away from
the last optical surface.

TABLE 3~4

PASSTVE FOCUS POSITION DATA

Optical Bar 036 (¥WD) 043 (AFT)
Temperature Field Position Defocus Defocus
(°®) (Degrees) (Microns) {Microns)
93 2.5 +2.6 +4,5
0 +0.4 ~0.3
-2.5 +4.,5 ~1.3
47 2.5 -1.7 +3.0
o o ~1.1 +7.3
-2.5 -1.2 +6.,73

The data (Table 3-4 and Figure 3-9, passive focus error effects on field

curvature and tilt) shows the following:

a, The FWD optical bar meets the +4.5U performance requirement at both
— 93°F and 47°F in all fields.

b. The AFT optical bar does not meet the reguirement at 47°F in the

0° and =2.5% field positions, but does at 93°F in all field positions.
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Figure 3-9., Effect of Temperature on Field Curvature

and Tilt, FWD and AFT Cameras

Although optical bar 043 does not meet the +4.5U passive focus control spec~

ification, predicted on-orbit performance of this optical bar was well above

gpecification at all temperatures.

This prediction assumed the worst-cvase

o condition —— focus would not be actively controlled based on known tempera-

tures.

in assembly.

As a reésult of predicted performance, this optical bar was moVed dhiead
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3.1.7 Gravity Induced Defocus and Aberration

Testing in a gravity field causes errvors in focus and wavefront aberration
= that should be accounted for. The measured gravity induced defocus and

astigmatism for this system are as follows:

- At Nadir TWD Camera AFT Camera
Gravity induced defocus 7.1u 8.1u
Gravity induced 0° - astigwatism -0.08A ~(. 14X

Chamber D Correction

Gravity indeced 45° -~ astigmatism 0.08A 0.08%

Plus defocus is away from the optics.

3.1.8 Dynamic Gravity Corrections

. Dynamic gravity corrections (Table 3-5) for both optical bars are used to

adiust the measured image motion values for both chambers (A and A-2).

3.2 MIDSECTION RESOLUTION PERFORMANCE

3.2.1 Thru-Focus Resolution

3.2.1.1 Acceptance Data

— The resolution acceptance criteria, specified in Paragraph 3.1.1 of 8/N 015
CET specification and listed in Table 3-6 herein are to be met at a Vx/h of
0.052 rad/sec at a single selected plane of best focus in the 120° scan mode.
Raw data is obtained by reading tri~bar resolution targets recovered from CEIL
runs 101, 111 and 115 (70°F, 47°F and 93°F, vrespectively). This raw data is
read in both the iIn-track and cross-track directions, and the geowetric mean
is calculated for each frame., These geometric means are then avithmetically

VVVV averaged for the total number of frames at each focus setting for each col~

limator position. The dn-track and cross-track points of best focus are

AAAAAA selected by a computer program that evaluates the output of automicrodensitom-
gter gcanning of the line targets. The arithmetic averdge of these points

establishes the point of best focus for each collimator position (see Figures
3-10 through 3-15%, raw in-track, cross~track, and geometric mean data).
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TABLE 3-5
GRAVITY CORRECTIONS, CHAMBERS A AND A2
¥l AFT
0B #5036 OB #3043
CHAMEER 4 IN~TRACK CRUSS-TRACK IN~TRACK CROSS-TRACK,
45° o 45° &5° o° H5* 555 i 55 45¢ 0 45"
41,2 rpm 0.032 | 0,008 | ~0.04F | -0.025 | ~0.035 | -0.008 § 0042 | ~0.002 | -0.055 | ~0.025 | ~0.040 | 0,026

Yl = D052

26,4 rpn
Yudh = 0,054

2E.6 rpm
Vrflx = 5.036

0028 3.007 | ~6.837 | «0.018 | ~030 | ~0.013 G038 | ~0.002 | «0. 046 | ~0.022 | ~0.034 | -D.02%

4.4023 {006 F 0030 | -DLEkE | 0,025 | ~0L00Y G433 | ~0.D02 | -D.038 ] -0.0L6 | 0087 | D318

b AFY
OB #5036 OF #3043
AR A E-FRACE CROSSTRACK IN-TRACK CROSS~TRACK
o* 3% o* 37F a® 37" g* 3F¢
.7 cpm -3 008 {058 {5, U35 ~3. 624 -l =13 341 -, Q40 -, 138
YR = (L0582
B d ypm -3 Q7 {30332 ~{4. 038 0,413 -~ 2 {1,034 =, {34 -0, 031
Vnih = 0064
21.b v -, 906 . 026 ~0 2 ~0.016 ~0 002 -0, 0729 =3, 027 -0, 02
Vaih o= 6,006
1. all waiues given in fwheslsec.
2 ALL values in OB coordinate system.
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TABLE 3-6
RESOLUTION ACCEPTANCE CRITERIA,
SUMMARY OF TRI-BAR RESOLUTION

(Average Geometric Mean of Flight and Scan in cye/mm Vacuum,
Vx/h = 0.052, Continuous Illumination, IMC Disabled)

Camera FWD AFT

Temperature 70° 1 47° | 93° 6% F 47° | 93¢

Sean Field Acceptance Criteria

Angle | Pogition

& %
70° 47° & 93°1 420 | G2u | 420 661 | BOU | 66U

45° 2.,5° 130 110 175 ¢ 183 | 177 165 1 173 | 153
Nadir 0° 150 150 183 | 207 | 159 185 | 198 | 168
55° 2.0° 130 110 174 | 188 | 166 157 1 169 | 142

*
Average of Three Readers

A point of best focus of 424 for the TWD camera and 66y for the AFT camera
was selected to glve best performance across the three collimator positions
at all temperatures for $/N 015. The raw data resolution values at these
positions are tabulated in Table 3-6. All values exceed their corresponding

specification criteria,

3.2.1.2 Acceptance Data Analysis

Realistic system operational performance evaluation is based upon the analvsis
of corrected acceptance resolution data. Modifying raw resolution data for
collimator defocus, gravity and film flatness characteristics results in the

corrected data.

3~15 BIF 007-10003-75A

—_————
Approved for Release: 2025/07/25 C05128734




C05128734

CYCLES

Approved for Release: 2025/07/25 C05128734

TE 0515
RAW DATA
T S . AVEBAGE IN~TRAUK
(3 IH~TRACK () IN-TRACK PR AND CROSS_TRACK PBF
225)«: CROSS~TRACK [ ] CROSS~TRACK PBF CEOMETRIC MBEAN
200

« e}
175 @
(20 ? mg\&
150 x| @ \k
o @ ) 45°
125 ny-

100 *

50

225

200

175
150 5 P

0° J
125 5
@ 3
100
®

&3
KK o8

b4

P

b

o
;‘;/

50
225
200 @JQ
o ©
175 - . 1y
E &
150 ol x X N
= X © \
]
125 5
x 589
100 X
75 rl
50
10 20 30 40 30 60 70 80 10 20 30 40 30 60 70 80
PL POSLITION
Figure 3-10. Performance Plot, Rad X = 0.052,
70°F, CEI 101, FWD Camera
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70°F, CET 101, AFT Camera
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Figure 3~12. Performance Plot, Rad X = 0,052,
47°F, CET 111, FWD Camera
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Figure 3-13. Performance Plot, Rad X = 0.052,
47°F, CET 111, AFT Camera
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figure 3~l4. Performance Plot, Rad X = 0.052,
93°F, CEL 115, FWD Camera

3«20 BLF Q07-10003~75A

PSR —
Approved for Release: 2025/07/25 C05128734



C05128734

CYCLES

225
200
175
150
125

100

150
125
100

75

50

RAW DATA

(3 IN-TRACK
K orous-TRacK  [] CROSS-TRACK PR

Approved for Release: 2025/07/25 C05128734

—H—FOPSEeREE

TE 0515

AVERAGE IN-TRACK

(O IN-TRACK PBF
GEOMETRIC MEAH

AN CROSS5~TRACK PBF

o] o]
Lo e ¢
&).._—.
X e 45" /gfjﬁzﬁ”' 1;
x @ " g/ﬁ! \‘i“m
- 1 Oy
&)
Uo :
) A1
T AN
* P 0°
4
2 f
m o
¥4
I
© s
T HIRIE
) N
X 55° \EKE@\\h B
[ O * a

30 40 50 60 70 80 90 100 110 30 40 50 60 70

PL POSITION

Figure 3-15, Performance Plot, Rad X = 0.052,
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Collimator defocus correcticns account for any deviation of the target
reticle from the tree iofinity focus positrion. These deviations are deter—
mined interferometrically via the reticle tcorner cubés; Tables 3~7 and 3-8
tabulate these magnitudes. The correction factor for gravity compensates
for its varying effect on the optical elements at different orientations as
the bar rotates. The values tabulated in Tables 3-7 and 3-8 reflect the
average measured values from a series of tests on several optical bars in

Chamber €.

Film flatness effects are determined by a series of medsurements made on
gselected segments of film used during the CEI through-focus runs; these film
samples are cut out prior to processing and tested on the abbreviated film
path (AFP). Traces are made across the [ilm web with & photonic Bensor having
measurement repeatability of one micron. Also tabulated in Tables 3-7 and

3-8 are these film flatness corrections.

Applying these tabulated correction factors to the in-track and cross-track
raw acceptance data brings about a shift dn focus position of the curves; and
because the magnitudes of the in-track and eross~track focus corrections are
different, the resultant mean curves shift in focus as well as regolution
value. In Figures 3~16 and 3-17 are corrected in~track, cross-track and
geometric mean resolution data for $/N 015 at 70°F. A corrected point of
best focus of 36u for the FWD camera and 544 for the AFT camera results in
the corrected resolution values ligted in Table 3-9. Thege corrected values
now represent a measure of system operational performance. Note that these
focus poasitionsg are chosen to give best perflormance across the field at din-

finity focus; they are not intended to reflect the final flight focus settings.

3,2.1.3 Resolution Performance at Vx/h = 0.036

Resolution performance determipation at a Vx/h of 0.038 is categorized in the
CEI specification as an essential rest for informarion; acceptance criteria

do not applyv. In Table 3~10, the resolution data for CEI run 103 ds tabulated.
Note from the table that a re-read of the FWYD camera data revealed grossly dif-

ferent results; reader variability is a problem (see Parvagraph 3.2.1.4).
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TABLE 3-7
FOCUS CORRECTION FACTORS (MICRONS),
PILM FLATNESS, FWD CAMERA
ot BAY FOCUS DATA COLL. GORR, PILM | CORRECTED FoUy
CEL FEST FOS. IN-TRE | CR-TRK | AVG. | IN-THN | CR-TRR | 18-TRK | C8~TRE | FLAT. | [H-THE | CR-TRE | AYG
-2.5° 4% 35 G -1 i “11 -3 [ 11 32 1
Lol o ye 51 49 56 +3 4 P y : 4 »
70 F 3 4 56 % 4 il by -ty -5 13 12 %3
557 +2° 37 15 36 +2 ¥2 -1 -2 -2 77 13 kY
~45° 2.5 31 29 0 41 2 -11 -3 0 31 28 Z5
it o & 47 49 48 +3 +4 ~16 ~4 0 34 49 47
(.’; ?5}:) 3 . 4 £ H =1 a aZ
557 43¢ 28 33 31 a +1 -10 -2 -3 i5 29 22
-45° ~3.5 46 33 40 +1 42 ~11 -3 w1 17 39 35
((gfm 0° o 59 53 56 43 +4 -16 -k -2 &4 51 48
555 27 46 33 &1 o 1 10 -2 -3 33 31 32
TABLE 3-8
FOCUS CORRECTION FACTORS (MICRONS),
FILM FLATNESS, AFT CAMERA
LT BYELD RAW FOCUS DATA COLL. DOBR. VITY pOER, | FIEM | CORRECTED FOCUS DATA
CET PEST PO& . pos, [N-TEK | CR-TRE | AVG. | IN-TRE | GR-TRK CTCR=TRE | FLAT. | TH-TRE | DE-TRK | &VE-
#45E 2.5 B 57 62 -1 -1 w1l -3 o 56 5% 5%
(EZ‘W ¥ R 79 7t 75 +1 = <16 it} -7 57 &1 52
~55 -7 pe 52 51 @ -1 10 -2 ~§ 5% 41 47
+45% 250 42 56 59 41 41 ~11 -3 -4 48 50 49
111 . A . . . .
47y B 0° a0 70 786 £2 2 ~16 -4 -3 I3 85 54
~55° 27 72 32 62 -1 -3 ~10 -2 o 1 47 54
#45° +2,5° 80 62 71 1 +1 -11 ~3 -5 65 55 50
113 o° o° 51 7 7% 2 +2 16 4 - 65 5% 4
53 7 ; 23 4 3
552 -2 b7 49 58 -1 -3 -10 -2 o 56 44 50
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Pigure 3-16. Performance Plot, Rad X = 0.052, 70°F, FWD Camera,
Test No. 5, CET 101
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Figure 3-~17. Performance Plot, Rad X = 0.052, 70°F, AFT Camera,
Test No. 5, CET 101
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TABLE 3-9
CORRECTED TRI-BAR RESOLUTION DATA SUMMARY
o FWD AND AFT CAMERAS {cyc/mm)
o 45° 0° 55°
Test Description
T AT M it T M IT KT M

Fud Camera

CEI 101 Data

70°F

- Corrected FPp = 30U

181 1704 175§ 203 ¢ 171 186 189 1731 181

Aft Camera

CEI 101 Data

70°F

Corrected FPP =54y

183§ 165 ¢ 174 ¢ 221} 169 | 193 | 172 | 135 | 152

TABLE 3-10

RESOLUTION PERFORMANCE TEST RESULTS, Vx/h = 0.036 {(cyc/mm)

FOCAL 45% 0° 55°
PLANE
Description | POS. 1T T M IT xT M ir T M

FWD CEI 103 42y 1154 ¢ 118 135 1 172 131 | 150 153 ¢ 127 | 139

rwp {reread) 42y 1186 ) 156 | 170 ) 189 ¢ 177 | 187 ¢ 195 | 161 | 176

AFT CET 103 661 190 138 162 185 159 171 193 115 149
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Comparing aft camers performance and reéread forward camera performance with
rheir associated mean acceptance data (CEI 101) indiecates excellent repeat~
ability. Through~focus plots of this geometric mean performance for CET 1073

are shown in Figure 3~18.

3.2.1.4 Reader Variability

CEL Run 101 for both the FWD and AFT vameras, as well as CET Run 103 FuWD
camera were rersad at AFSPPF by the same persvnnel in response to Customer
direction. The results of CEL 103 FWD camera reread were shown in Table 3-10;
the results of CEL 101 reread are ghown in Table 3-11 in comparison form, Re-
viewing Table 3-~11 shows a significant problem -~ a wide range of reader vari-

ability -~ when attempting to evaluate systenm performance.

TABLE 3~11

RESOLUTION DATA, REREAD VALUES (cye/mm)
(AFSPPF Readings)

45° 0° 55%

AFT Camera

Test No. 10L T T M or T M 1T T M
Original Data 183 1 149 | 165 03 | 169 185 | 183 | 135 | 157
Reread Data 162 131 1486 172 158 164 165 118 139
FWD Camera

Test No. 101
Qriginal Data 186§ 164 | 175 ) 196 | 171 | 183 | 194 | 157 | 174
Reread Data 161 138 149 174 158 166 166 139 152
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Figure 3~18. Performance Plot, Geometric Mean, Rad X = 0.036,
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3.2.2 Performance at 0.6-Inch 511t Width

CEL Runs 109 (D.3-inch slit width) and 110 (0.6~inch slit width) are dual
gamma runs for information; acceptance ¢fiteria do mot apply. A meaningful

analysis of these runs (see Tables 3~12 and 3-13) would be:

a, +to compare CET Run 109 wirh CEI Run 101 to evaluate differences in

dual gamma processing.

b. to use the measured smear performance from CEI 109 and 110 (three
- count and seven pulse count, respectively), prediet the 0.6-inch slit width
resolution performance and compare this prediction with the actual measured

résolution data.

Comparing tri-~bar resolution values for CEI 101 and 109 for FWD and AFT
cameras shows both 0.3~inch slit width runs exhibit essentially equivalent
performance, Reviewing predicted (.6-inch slit width performance wversus
actual shows good agreement on the FWD camera. However, the AFT camera Com-
parison shows the 0.6-inch slit width measured performance to be much higher
than predicred, and as a point on interest higher than the 0.3-inch slit width

data in most cases.

- The AFT camera differences are attributed either to reader variability or to
the fact that measured smear performance tabulated does not completely de-

- seribe the imdge wmotrion characteristics.

3.2.3 Color Performance, S0-255

Tri-bar resolution for $/N 015 with 80-255 color film (see Table 3~14) is typ~
ical of resolutien experienced in previous systems. Also typical of previous
gystems are the through~focus plots of Figure 3-19 indicating an approximate

focug shift of 30 microng from 1414 black and white film focus position.

3.2.4 In-Flight Changeable Filter Performance

The interchangeable filtey (filter/flop) test for CET 102 was conducted te
confirm tri-bar resolution and focus performance as the Wratten 12 and 2E3

filters are interchanged in the optical path. The interchange was made three

3~29 BIF 007-10003~75A
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TABLE 3-12
SCAN ANGLE LENGTH CONTROL TESTS, DUAL GAMMA, FWD CAMERA
IMAGE MOTION (IN./SEC) RESOLUTION (CYC /M)
TEST 45° o’ 557
DESCRIPTION ™ |cross | GEoM. | Tw  |cross | GROM.| In | CROSS | cROM.
TRACK | TRACR | MEAN | TRaod | Track | wEsw | TRECR | TRACK | MEAN
CRI-109
Mean TARGET CLIPPED 0.003 | 0.019 0,020 | 0.036
(52 Disabled
3 Pulse Counts 2 0.04% | 0.060 6.067 | 0670
CEI-110 Mean |0.043 | 0.008 0.003 | -0.015 -0.043 | 0.026
057 Disahled
3 Prlse Covnts 25 | D.029 | 0,060 0.033 | 6.065 6,031 | 6.052
CEI~10L  Average of 5
A IS I 164 | 175 196 171 | 183 w4 | 157 174
GRL-109 0.3 ] 18 150 | 166 19% 17h | 183 178 | 147 162
FP 4y
CEI-1L0 0.61 139 142 | 140 196 165 | 179 151 | 142 146
PREDICTED .6 IN. SLV 159 144 185 160 153 | 139
RESOLUTION USTNG
0.3 1M, SLW DATA AS &
BASELINE ARD APPLYING
CHAMBER VA" TMAGE
MOTTON BEROR AND
20 VALVES
TABLE 3-13
SCAN ANGLE LENGTH CONTROL TESTS, DUAL GAMMA, AFT CAMERA
IMAGE MOTION (IN./SEC) RESOLUTION (CYC/m)
TEST 457 o 557
DESCRIPITOR N | Cross | GEoM. | IN | ORGSS | oBOML| TN | GROSS | GEOM.
TRACK | TRAGK | MFAN | TRACK | TRAGK | MEAN | TRACK | TRAGK | MEAN
CEL- L0 Mean | 0.068 | 0,027 0.008 | 0.007 ~6.070 | 0028
Q52 Diaabled . ) N
3 Plen tounts 20 |6.057 | 0.059 0.066 | 0.079 0.0651 | 0,067
BEI-110
Mean | 0,047 | 0,024 0.010 | 0,002 <0084 | 0.018
D52 Disahled
7 Pulse Counts 2o 10043 | 0041 0,048 | 0,041 0,630 | 0,038
SE L : £ o o . -
;;[6;01 fecrage ob 0.3 1w 149 | 165 203 169 | 18 183 | 135 137
CEL-109 0.5 173 1% | 153 | 1E0 169 | 174 % | 196 | 1%
EP Hhy
CEI-110 0.6 176 148 | 161 204 171 | 186 w2 | 135 148
FREDICTED (.6 IN. SLW 146 128 17% 167 141 127
BESOLUTION USING
D.2 IN. SLW DATA &5 A
RASELINE AND APPLYING
CRAMBER A" TMAGE
HOTION ERROR AN
20 VALUES
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TABLE 3~14

80-255 TESTING, FWD AND AFT CAMERAS
TRI~BAR RESOLUTION SUMMARY (CYC/MM)

L4 o &
TEST 45 0 55
DESCRIPTION

iT Xr M IT Xr M T XT M

Test No. 4-2
Seq 272 ,

8-23-74 102 B9 95 123 111 116 128 111 119
FWD Camera FP 72p

AFT Camera FP 94u | 122 94 1 107 | 113} 106 | 110 | 106 83 94

times at the best focus position for each camera (see Table 3-15); focus vari~
ations were found by evaluating the line focus targets (see Table 3-16). Res-
olution performance is equivalent for both cameras within thé reader vari-

ability; and reviewing the data shows excellent focug repeatability.

3.2.5 Low VYoltage Verification

The low voltage verification test (CEI Run 108) is performed to evaluate res-
olution performance when the primary vehicle power source voltage dis at the
lowest allowable level. Performance degradation is measured by comparing the
CET Run 108 performance with CELI Run 101, an equivalent run at nowminal primary
voltage., The results (see Table 3-17) indicate no significant performance

degradation when the primary voltage is low.

3.2.6 Operational Mode Verification

Operational mode verification tests are designed to measure the resolution
performance at scan angles and centers other than 1207 and zero center. The
CEL specification states that this data is te be provided for infermation

only, but that as a geal, the acceptance requirements apply.

Note from the measured resclution performance of the operational mode tests
tabulated in Tables 3~18 and 3-19 that all values were obtained at the same
platen position as the acceptance data. The data shows results only for

those collimator positions where a complete target is available. Reviewing

3-31 BIF 007-10003-75A
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Performance Plot, Geometric Mean, Rad X = 0.052,
70°¥, FWD and AFT Cameras, Test No. 272, $0-255 Film
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o TABLE 3-15
INTERCHANGEABLE FILTER TEST, TRI-BAR RESOLUTION (CYC/M)
------ FWD AND AFT CAMERAS
p— WRATTEN 12/2E3 AFSPPF READINGS
TEST 45° o 55°
DESCRIFTION IN | CROSS | GEOM. | TN |cROSS | GROM.| v | CROSS | cEOM.
"""" TRACK | TRACK | MEAN | TRACK | TRACK | MBAN | TRACK | TRACK | MEAN
W12 186 171 178 211 183 196 194 165 178
— 283 180 156 168 215 187 208 181 156 168
CEL-102
W12 185 168 176 211 186 198 186 156 170
SEQ 425
- FWD CAMERA 283 163 151 157 201 178 189 188 156 171
FPP 421
W12 184 160 171 192 180 186 183 169 176
2E3 179 166 172 206 169 186 193 161 176
W-12 182 132 154 192 167 179 187 130 156
263 168 125 145 186 156 176 188 134 158
W12 179 130 152 180 159 169 169 139 153
o AFT CAMERA
FPE 661 7E3 179 129 152 178 152 164 161 129 144
— W-12 176 133 153 173 150 160 174 128 148
253 175 120 145 178 144 1460 175 130 150
333 BIF 007-10003~75A
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- TABLE 3-18
INTERCHANGEABLE FILTER TEST,
o FOCUS FROM RAW LINE TARGET DATA (MICRONS)
FWD AND AFT CAMERAS
WRATTEN 12/2E3
TEST 45° o 55°
~~~~~ DESCRIPTION | cROSS | GEOM. | IN | cROSS | GEOM.| IN | CROSS | GROM.
TRACK | TRACK | MEAN | TRACK | TRACK | MEAN | TRACK | TRACK | MEAN
We12 39 30 34 49 49 49 33 37 37
283 44 33 38 49 50 49 35 35 34
CRI~102
- SBQ 425 W12 40 31 36 49 50 49 15 37 38
n
FUb CAMERA 283 44 33 38 50 50 50 36 36 36
FE 424
— W12 41 31 36 50 50 50 38 36 37
283 46 35 40 50 50 50 37 37 37
----- Welg 65 53 59 79 72 75 69 50 60
b o 64 54 59 79 70 75 68 50 59
- Wel2 65 55 60 80 71 75 69 50 60
APT CAMERA
FP 654 2E3 64 55 60 82 72 77 69 51 60
W-12 66 55 &0 79 71 75 70 51 60
265 64 54 59 81 71 76 69 51 60
3-34 BIF 007-10003~75A
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TABLE 3~17
RESOLUTION TEST RESULTS, LOW VOLTAGE VERIFICATION (CYC/MM)
43° Q* 55¢°
Camera | CEL FP T X7 M IT XT M 1T XT M
101 186 | 164 | 175 | 196 | 171 | 183 | 194 | 157 | 174
FWD 42y
108 181 158 173 201 169 184 189 155 171
101 183 1 149 | 165 | 203 | 1649 | 185 | 183 | 135 | 157
AFT 66
108 185 | 135 | 158 1 206 | 159 | 181 | 187 | 127 | 154

the data shows the goal of acceptance resolution values has been exceeded at
every pesition by at least 34 Cycles/mm for the FWD camera and 22 cycles/mm
for the AFT camera. Generally the performance of both cameras at the scan
angles and centers shown is equivalent te the acceptance resolution perfor-

mance indicated at a 120° scan angle,.

3.3 MIDSECTION DYNAMIC FOCUS

The mean and two sigma values at each of the three test remperatures (see
Tables 3-20 and 3-21) were obtained by reading raw line target data, from

CEI Runs 101, 103, 111 and 115. The measured two sigma values, in particular,
are all well contrelled, the greatest value being 3.2 microns. The average
of the in-~track and cross-track two-sigma values at each tempersture is shown
in the tables in parentheses. These values meet the dynamic focus criteria
of a value no greater than +4.9 microns (20) for each individual test condi-
tion, as specified in Engineering Change Proposal No. 11302 (approved 27
April 19743,

The dynamic focus results for all test temperatures combined at Vx/h = 0.052
in Table 3~22 show the average of the in~track and ecross—track two-sigma
values for the FWL camera (7.35U) is over the specification limit of 6.5u.
ECP No. 11302 has eliminated this method of calculation for all systems beyond
S/ 015,

3-33 BIF 007-10003~75A
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. TABLE 3-18
OPERATIONAL MODE VERIFICATION, FWD CAMERA
TRI-BAR RESOLUTION IN CYC/MM AT FPP 42U
- _—_ 45° 0 55°
DESCRIPTION N | CRrOSS | GEOM. | IN | CROSS | CGEOM.| IN | CROSS | GEOM.
_ TRACK | TRACK | MPAN | TRACK | TRACK | MEAK | TRACK | TRACK | MEAN
CEI-130 30°/-45° | 198 159 | 177
CET-131 30°/0° 237 | 181 206
CET-132 307 /4457 226 173 197
- CEI-133 60°/~-30° | 212 168 | 188
CEI-134 60°/-15° 213 | 177 194
"""" CEI-135 60°/0° . 201 | 168 184
CEI-136 60° f4+15° 198 175 186
o CET~137 60°/+30° 182 | 157 168
CET-138 96°/<15% | 187 158 | 172 200 | 170 184
B CEI-13% 30°/0° 210 177 193
CET-140 90° /+15° 204 | 172 187 200 | 168 183
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TABLE 3-~19
OPERATIONAL MODE VERIFICATION, AFT CAMERA
. TRI-BAR RESOLUTION IN CYC/MM AT FPP 66U
TEST 45° o” 55°
DESCRIFTION IN | CROSS | GEOM. | TN | CROSS | GEOM.| 1IN | CROSS | CEOM.
e TRACK | TRACK | MEAN | TRACK | TRACK | MEAW | TRACK | TRACK | MEAN
CEI-130 30°/-45° 19% 132 161
— CEI-131 30°/0° 217 185 200
CEI-132 30°/+45% 1 212 164 186
- CEL-133 60°/~30° 200 156 176
CEL~134 607/ -15° 214 172 191
h CEI-135 60°70° 207 181 193
CE1~136 BO° /415 | 196 152 173 192 176 184
.... CELI-137 607 /+30% 1 173 143 157
B CE1-138 90° /-~15¢ 181 170 175 172 131 150
CEI-139 90" /0° 183 145 163 180 178 175
- CRI~140 90°/+15° | 164 145 154 178 165 172
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TABLE 3-20
SUMMARY OF BEST POSITION FROM LINE DATA, FWD CAMERA,
48 MICRONS POSTTION
™ oR AVERAGE
TEMP, | RADE (MICRONS) | (MICRONS) | IN & CR
MEAN 4
47 |0.052 47 49 48
TWO STGMA 2.7 2.1 (2.4)
0.036 MEAN 51 48 50
20 THWO SICMA 3.1 3.0 (3.0}
MEAN 1
0.052 > 49 50
TWO STGMA 3.4 7.0 (2.7
MEAN 59 53 56
93 |0.052
THO SIGMA 2.k 2.3 (2.4)
TABLE 3-21
SUMMARY OF BEST POSITION FROM LINE DATA, AFT CAMERA,
78 MICRONS POSITION
N CR AVERAGE
TEMP . | RADX (MICRONS) | (MICRONS) IN & CR
MEAN 20 70 75
47 10,052
THO STCMA 2.8 3.7 (3.2)
MEAN 79 70 75
0.036
. TWO STEMA 2.2 2.3 (2.2)
MEAN 79 71 75
0.052
THO STGMA 1.9 1.7 (1.8)
MEAN 81 70 76
93 10.052 :
THO SIGMA 1.6 2.1 (1.9
3-38 BIF 007-10003-75A
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Dynamic focus test results at 70°F for the two operational speeds of
ve/h = 0.052 and 0.036 shown in Table 3-23 demonstrate that both cameras
fully meet CEI specification requirements of 4,9y average 20.

3.4 MIDSECTION FOCAL PLANE TILT AND FIELD CURVATURE

3.4.7 Focal Plane Tilt

Platen tilt determination plots compare Chamber "A" line target focus data
with Chamber "D™ focus data that has been adjusted for mero tilt and normal-—
ized at nadir for 70°F. The tilt plots of vaw CEL data for all three test
temperatures are shown in Figure 3-20, and the required tilt corrections
caleulated from the raw line target data for all Chamber YAY vacuum tests

are summarized in Table 3-24. The correction factors for gravity, collimator
defocus, and film flatness (See Paragraph 3.2.1.2) have been applied to this
raw data; the results are also summarized in Table 3-24. A ten micron mechan-
ical tilt was dncorporated in the TWD camera platen based on Chamber D data.
Since no electrical tilt corrections have been made in either camera, a +20

micron electrical tilt capability remains.

3.4.2 Apparent Field Curvature

The values shown in Table 3-25, summary of raw field curvature data, are
typical of previous systems. A meauningful data evaluation would be to reduce
Chamber "A"Y raw data to optical performance and compare these results to

Chamber "D data.

The effects of gravity, collimator defocus, and £ilm flarness are shown in
Paragraph 3.2.1.2; the magnitude of each correction factor relative to field
angle 1s shown in Tables 3-7 and 3~8. 1In addition, recent tests performed
on the Engineering Model have indicated a dymamic £ilm profile exists during
reeycle at 120® secan. This scan angle to field angle relationship is shown

in Figure 3-21 with tabulated magnitudes.

Figures 3-22 and 3-23 present the field curvature evaluation for CEI 101 with
the coérrections reducing raw Chamber "A" data to optical performance applied
incremently. Table 3-26 summarizes the evaluation of optical field curvature

performance in Chamber A for all vacuum runs.
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TABLE 3~22
DYNAMIC FOCUS TEST RESULTS
(47°F, 70°F, 93°F)
RADX = (.052
FWD CAMERA AFT CAMERA
IN (2 SIGMA) CR (2 SIGMA) IN (2 SIGMA) CR (2 S5IGMA)
10.68 4.02 2.56 2.33
IN AND CR AVERAGE IN AND CR AVERAGE
7.35 2 .44
ALL VALUES GIVEN IN MICRONS, CEI SPEC. 6.5 MICRONS
TABLE 3-23
DYNAMIC FOCUS TEST RESULTS
(70°F)
RADX = 0,052, 0.036
FWh CAMERA AFT CAMERA
IN (2 SIGMA) CR (2 51I6MA) IN (2 SIGMA) CR (2 5IGMA)
3.2 2.7 2.0 2.4

IN AND CR AVERAGE
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TABLE 3-24
PLATEN TILT SUMMARY
~ RETREAT
+ ADVANCE
CALG. TILT CORRECTION
'
..... . o8 CHAMBER A TRSTS oATE craMpER | REQ'D FROM LINE TARGETS TILT
S/N TILT RaW CORRECTED CHANGES
DATA DATA
e ROLL NO. 2430
015 036 FWD CAMERA +10.5 +10.0
MECHANICAL
#4 BASELIKE 8-01~74 b3
#4~1 BASELINE B~05~74 ~3.0 -7.5
CEI-10L 70° ACCEPT, 8-13-74 +1.5 4]
{052)
CEI-103 70° ACCEPT. 8~13~74 -4 .5 ~7.5
(036} :
CEI~-111 47° ACCEPT. B-17~74 -6.0 ~3.0
CEI-115 93° ACCEPT, 82174 0 +4 .5
ROLL HO. 2440
1% 043 AFT CAMERA ~3.0
#4 BASELINE 8~01~74 0
#4-1 BASELINE 8-05~74 G 0
CEI-101 70° ACCEPT. Bul3=74 +3.0 6.0
. {052}
CEI~103 70° ACCEPY, 8=13~74 ~1.5 4.0
(038)
CELI~111 47° ACCEPT. 8-17-74 +3.0 +6.0
CEI~115 93° ACCEFT. B~21w74 ~16.5 -12.0
3~42 BIF 007-10003-75A
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TABLE 3-25
SUMMARY OF FIELD CURVATURE CHAMBER A TESTING
UNCGREECTED RAW DATA
LTt\]R’E‘OCUS PO$ITI;’K;RGET FNCREASE OF
2
MATERIAL TEST TEST FIELD CHAMBER A " .
ROLL WO DATE i HORMALIZED TO NADIR CURVATURE FROM REMARKS
-2 5% o° +2.0° CHAMBER D
CHAMBER D 1 0 3 2 OB-(36
24730 B~l-74 4 1t 9 10 &
FWD CAMERA | - 8-05-7% b3 13 14 14 12
B-13-74 163 18 16 17 15 RADX. = 0.03%
B-13~74 101 11 14 1z 16 RADR = .052
B~17-74 111 18 18 18 18
B~21-74 115 16 16 16 14
+7 .57 [ -2.4°
{HAMBER D Z 0 7 4 0B~043
2440 Bomli Lm0y 4 14 18 16 12
AFT CAMERA B-05-74 41 L2 16 T4 1
Br13~74 103 14 15 12 8 RADX = ¢.036
Bl3-74 141 13 14 14 18 RADY = (.052
B-17-T4 111 16 13 14 16
B-21-74 115 5 18 12 &
3-43 BIF 007-10003-75A
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Figure 3-21. Focus Delta Between Recycle (052/120°) and CV Mode
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Figure 3-22. Field Curvature Evaluation, TWD Camera
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Figure 3-23, Fileld Curvature Evaluation, AFI Camera

3~46

—F RS RE—
Approved for Release: 2025/07/25 C05128734

BIF 007-10003~75A



C05128734

o

Approved for Release: 2025/07/25 C05128734

T OPSER R

TE 0515
TABLE 3~26
SUMMARY OF FIELD CURVATURE CHAMBER A TESTING
DATA CORRECTED FOR COLLIMATOR FOLUS, GRAVITY, MATERIAL FLATHESS AND MATERTAL DYNAMIC EFPECTS.
ng}-‘miﬁ POSL?EQT;MT IRCREASE OF
MATERLAL TEST TEST ) FIELD CHAMBER & .
ROLL NO. DATE RO. HORMALIZED TO RADIR CURVATURE FROM REMARKS
«2,5% 0° +2,0° CHAMBER D
CHAMBER D 1 0 3 Z OB-0%6
2430 80574 41 1 # 10 8
FRD CAMERA | 8-13+74 103 10 7 & 6 RADX = 0,036
-1 %-74 101 3 6 & 2 HADY = 0,052
B~17~T4 1li 14 17 16 14
B2E-74 115 9 13 1L 9
+2.8% i ~2.0°
CHAMBRER 1 2 @ 7 4 0B-0472
2440 §05~74 4-1 & 10 7 3
AFT CAMERA | 8-13-74 103 -4 9 2 -2 BADY = 0,035
g-13-74 108 -2 8 3 -1 R&DY = 0,032
B-17-74 111 8 5 6 2
8-21~74 115 -1 11 5 ]
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3.5 FILM SYNCHRONIZATION

3.5.1 Acceptance Data

The acgeptance data requirements for syne flash measurements apply to type
1414 £4lm at Vx/h values of 0.052, 0.044 and 0.036 at a temperature of 70°F
{(Tables 3-27 through 3-29). Acceptance requirements at 47°F and 93°F apply
at a Vx/b value of 0.052 only. The appropriate mean and two sigma CEI spec—

ification limits are shown at the tops of Tables 3-27 through 3-29.

As mentioned in Section 1, the out~of-gpecification data points are:

Camera vx/h Value Amount Out of Spec
FWD (A 0.052 Cr/0°  ~ Mean @ 93°F 0.004 ips
AFT (B) 0.036 IT/0° - 26 @ 70°F 0.005 ips

. AFT (B) 0.036 IT/45° - 25 @ 70°F 0.015 ips

The FWD camera anomaly, which occurred at 93°F, was causad by a film-to-bar
synchronization (FBS) "hump'; this hump occurred duriag the time that the "CV
targets were flashed on the nadir collimator im Chamber A, (The phénomenon

of "humps' was investigated in detall; the yesults were presented in PM~-1470-%.)

- In summary, these FBS humps are caused by transient voltage inputs to the
metering capstan serve from the MC/OB phase lock loop, These transients are
caused by nou-linearities in the phase detector output that occur when the
positrion error passes through zérc. This condition, howdver, does not reflect
any hardware failure or degradation; it represents a predictable occurrence

of a normal system.

The AFT camera in-track two-sigma out-of-specification values at Vx/h of 0.036
are not supported by an evaluation of electromechanical data. There is no in-
dication of a hardware malfunction causing this anemaly, and, therefore, no

corrective action has been taken. A walver has been issuad as part of the

technical certification.

3-48 BLF 007-10003~754
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TABLE 3-27

SUMMARY OF SYNCH-FLASH ANALYSIS, Vx/h = 0.052

IN~TRACK ERROR MEANS

0.052
Vi P ) praren Leap o8
v /h _0.0017 7 “ CROSS-TRACK ERROR MEANS
y FULSE COUNTS ) prim to0 FAST
SEQ IN~TRACK . LROSE«TRACK
) CEL RUN NO. 45° 0° 55° 45° 0° 55°
MEAN
CET /0 GRAV. |70-050 |+0.050 |40.050 || +0.050 | #0.050 | +0.050
) SPRE MEAS- | 0.050 ||| 0.050 Ji{ 0.050 ||| 0.100 ||| 0.200)[ 0.100]
FWD CAMERA
s MEAS .
70 MEAN 0.036 |-0.007 |-0.015 || -0.051 | -0.055| 0.019
105 MEAN
spQ 411 | W/O GRAV.| 0-004 | 0.001 | 0.029 || -0.028 | -0.020 | 0.037
MEAS- 1 o.029 || 0.045 ||| 0.026 |||l 0.065 ||| 0.069) 0.065
47 MEAS. | 0.022 |-0.018 |-0.030 ||-0.040 | -0.071~0.003
112 :
sEq 412 | /o tRay, |-0-010 |-0.010 | 0.014 |}-0.017 | -0.036| 0.015
MEAS.
525 |l 0.036 ||| 0.026 ]| 0.043 JI|| 0.047 J|[ 0.096]|| 0.057
93° » s 0.048 |-0.007 | 0.005 || -0.027 | 0.019| 0.024
1
sEQ 412 /0 Omay. | 0-016 | 0.001 | 0.049 || -0.004 | 0.054| 0.042
MERS- 1 9.029 || 0.049 ||| 0.037 ||| 0.049 )| 0.061 0.066 |
B AFT CAMERA
70° MEAS. | 0,040 |-0.013 |-0.008 || -0.015 | -0.063 | -0.037
1
03 w0 aRay, [-0-002 |-0.011 |-0.043 || 0.010 | -0.023 |-0.011
SEQ 411 S
i 0.035 J|[ 0.033 J|| 0.030 ||| 0.060 ||| 0.04)| 0.042
A weay' | 0.037 | 0.003 | -0.098 || -0.024 | -0.067 | -0.066
MEAN
SEQ 412 | W/0 GRav. |=0.005 | 0.005 | -0.043 || 0.001 | -0.027 | -0.040
MEAS . '
245 Nl o 024 [ 0.028 || 0.000 ||| 0.039 Il 0.052)l[ 0.045 ]
93° MEAS . V
116 MEAN 0.035 | 0.006 | -0.084 || 0.017 | -0.029 | -0.003
s 412 Wo oy, |-0.007 | 0.008 |-0.020 || 0.042 | o0.011| 0.023
MEAS.
2o 0.03 ||| 0.037 || .03 )|l 0.046 || 0.051)|| 0.062 )
3~49 BIF 007-10003~75A
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SUMMARY OF SYNCH~FLASH ANALYSIS, Vx/h = 0.044

y /n 0-04
H

) IN-TRACK ERBOR MEANS
PLATEN LEAD OB

¥ /b _0.0023 7 _— CROSS-TRACK ERROR MEANS
¥ FULSE COUNTS ) §11y 700 PAST
SEQ IN-TRACK CROSS ~TRACK
CEL BUN NO. 45° 0° 55° 45° 0° 55°
MEAN
CET w/o CRav, [$0.050 1 40.050 | 40.050 +0.050 | +0.050 | 40,050
SPEC MOAS L o.aso ||| 0.0s0 ||l 0.050 JI|{ 0.200 )|l 0.100]] 0.100
FWD CAMERA
; WEAS .
70 106 MEAN 0.035 |-0.015 |-0.014 || -0.048 | -0.046| 0.007
MEAN
SEQ 334 Ww/0 cray, | ©.007 | -0.008 0.023 ~(.029 | ~0.016 | 0.020
MEAS.
20 0.024 |\ 0.028 il 0.028 |||l 0.052 ||l 0.063\ 0.074
Y 5
g s neast | 0.022 | -0.013 | -0.027 || -0.071 | -0.078 | -0.019
SEQ 346 wfgﬁéﬁgv -0.006 |~0.006 | 0.010 Il -0.052 | -0.048 | ~D.006
MEAS .
5570 |[0.026 J[ 0.029 ||| 0.035 )| 0.068 J| 0.077)][ 0.06
S Heay” | 0.039 | o.018 | 0.004 ||-0.057 | ~0.008 | 0.004
MEAN
SEQ 346 | w/0 Grav, | 0.011 | 0.025 | 0.041 || -0.038 | 0.021| 0.017
MEAS ,
30 0.029 J|| 0.053 )|l 0.028 )| || 0.050 |l 0.065]| 0.058
APT CAMERA
o MY
70 Mean” | 0.032 |-0.004 |-0.078 ||-0.013 | -0.041|-0.036
106 MEAN
sEQ 334 W/ GRAV. |-0.004 | -0.002 | -0.032 0.009 | -0.007 | -0.013
MEAS.
9o 0.042 ||[ 0.038 || 0.025 [ 0.0s2 { 0.047) 0.053]
2 EAS .,
47 EAs 0.035 |-0.002 |-0.075 ||-0.019 | -0.048 | =0.050
113 MEAN
SEQ 346 | #/0 GRav. |-0.001 | -0~ [-0,029 || 0.003 | -0.014 | -0.027
WEAS No.032 ||| 0.027 )|l 0.016 ||| 0.033 )|| 0.046 ) 0.040
® MEAS .,
3 s wean® | 0.043 |-0.004 |-0.065 || 0.002 | -0.008 |-0.018
MEA
sEq 346 | W/0 GRav, | 0-007 |-0.002 |-0.019 || 0.024 | 0.02 | 0.005
HEaS: llo.038 )l 0.040 Jfi 0.028 |||l 0.058 )|| 0.049 )}l 0.044
3-50 BIF 007-10003-754
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TABLE 3-29
SUMMARY OF SYNCH~FLASH ANALYSIS, Vx/h = 0.036

TN -TRACK ERROR MEANS

1 0.036
G R ¢ prares Leap os
vV /h -0.0021 7 ] CROSS-TRACK ERROR MEANS
y! FULSE COUNTS ) pyim to0 FAST
SEQ IN-TRACK CROSS ~TRACK
VVVVVVV CEL RUN NO. 45° 0° 55° 45° 0° 55°
WEAN
CET w/o crav. | 0.045 | 0.035 | 0.045 || 0.045 | 0.045| 0.045
SPEC ME@S’ 0.037 ) 0.037 ji 06.037 ) ( 0.098 ( 0.098 ( 0.098
FWD CAMERA
70° MeAS | 0.014 |-0.016 |-0.018 || -0.061 | -0.037 | -0.002
107
MEAN -
SEQ 416 | W/0 GRav. |-0-009 |-0.010 | 0.012 [|-0.045 | -0.012| 0.010
MEBS- N 0,027 ||| 0.035 || 0.029 ||| 0097 JIl 0.057)f| 0.056
47° " NEAS® | 0.009 |-0.018 |-0.018 || -0.039 | -0.057 | -0.027
MEAN ,
""""" SEQ 347 | w/o crav, |=0-014 |-0.012 | 0.012z || -0.023 | -0.032 | -0.015
MEAS -
225 o.037 | 0.040 )|l 0.048 )} | 0.050 )| 0.062)|[ 0.045 ]
A MAAS' | 0.023 | o.011 | -0.006 || -0.044 | ~0.010|-0.001
SEQ 347 | y/o ceav.| 0= | 0.017 | 0.024 || -0.028 | v.015| o.0m
A g 030 | 0.058 [ 0.026 ||| 0.055 0.053) 0.056
AFT CAMERA
70° MEayT | 0.014 |-0.009 |-0.052 ||-0.002 | -0.025 | -0.019
...... }-07 M'
wio Ny, |-0.016 |-0.007 |-0.014 || 0.014 | o0.002]| -o-
SEQ 416 e
i 0.052 ] 0.042 ||| 0.023 ) 0.044 ||| 0.039) 0.043 )
YU S | 0.015 |-0.013 |-0.063 ||-0.015 | -0.043 | -0.051
MEAN
SEQ 347 | w/o GRAV. |-0.015 |-0.011 |-0.025 || 0.001 | -0.016 | -0.032
5.
MEAS. Mo 031 [ 0.025 ||| 0.022 ||| 0.081 ||| 0.03]|| 0.033 ]
93° MEAS. L _ e . N
s MEAS 0.016 0 0.063 || -0.014 | -0.017 | -0.019
6EQ 347 | /0 GRay. |©0-014 | 0.002 |-0.025 || 0.002 | 0.010| -0~
MERS- o041 | 0.050 ||| 0.08 J||[ 0.068 ||| 0.043)]] 0.054 ]
=31 BIF 007-10003-75A
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3.5.2 Operational Mode Verification, Synchronization

These operational mode verification tests (CET Runs 119 through 129) are run
as essential tests for information. The CEL specification states that the
gmear velecity errors calculated from the test results shall be provided with

the acceptance data for information only.

The tests are conducted with the Servo Inhibit Assembly (S5IA) enabled.
Tables 3~30 and 3-31 provide the data required by the CEI specification. The
aceeptance criteria shown in Tables 3-27 through 3-29 are to be used as a
design goal for these tests. A review of the gravity-corrected mean dara
shows that all values on both cameras, and a;l 20 wvalues, with one exception

{0,007 ips out of design goal), meet the design goal requirements.

3.5.3 On-Orbit Adjust Assembly (OCAA) Calibration

The On~Orbit Adjust Assembly calibration data provided herein is required

ag an essential test for information by the CEI specification. The specific
CEI wording is: ''the 00AA shall be verified on each camera in both the in~
rrack and cross-track directions at 00AA settings as déscribed in test numbérs
105, 106 and 107". The calibration curves reflecting the test data for these

runs are presented in Figures 3-24 and 3-25.

3.5.4 50-255 Performance, Synchronization

The synchronization performance of color film (80-255) is measured during
Chamber A testing. The test film was measured at WAFB and the results are
presented in Table 3-32, No CEI performance requirement exists for color
film; however, the performance measured is typical of color performance on

previous models.

3.6 FILM MARKINGS

Film markings such as static discharge marks and fog marks either appear
light, occur infrequently, or are confined to areas outside of the photo-~

graphic format. Overall light, intermittent emulsion scratches are found

350 BLF 007-10003-75A
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. TABLE 3-30
UNCOMPENSATED MOTION
FWD CAMERA
(O Tier tone ope
~~~~~~ sy D5 ) Gatmriae 100 Fas.
TEsy/ | B0/ IN-TRACK CROSS-TRALR,
DRIE | RUN Ho.f THE /R 450 o 55¢ 45° o 55
o CET 139 MEAS . MEAN| 0.037 -0.068
8—154-74 ;if{ B 032 .&g&gﬁv, 0.005 «0.04%
35® MERS. 27 | (0.065) | ( ik ) 1 o.0503 RS )
CET 120 MEAS . MEAN 0002 -0.049
S R A TN 0.006 “0.014
sories seas. 201 C ) ¢ oo 3¢ ol 0,075 ¢ )
- CEL 121 MESS . MEAN 0.603 0,010
sz few fose Rl 0.047 5.028
iy Mas, 20 1C 3 10 oo i ) 31 0.068)
VVVVVV L 122 WEAS. MEAN | 0,082 | ~0.001 -0.058 | ~0.09%
452 | BN G52 w/m}%ﬁv. (i 0.007 ~,035 | ~0.,060
) 8 MEAS. i | (0.036) | [ 0.038) ( p.0603k 0.083) | ¢ 5
CEL 123 MEAS . MEAN -, 08 ~3.011
232, Sl P -0- 0.024
- ~15° MEAS . 29 | ( ) 1 0.028) ¥ e 3 0.069) 1 { 2
GEY 124 EAS . MEAT ~0.009 5,054
457 EN 052 w/ol{gﬁv ~0,001 ~0.019
----- 60°/0° MEAS. 20 1 ) 1 0.0m) sl skeoslc
CE1 125 MEAS . MEAN 0,004 ~0.0%1
A T 0.004 0.004
AAAAAA So weAs. 20 10 3 |{ 0.0%) ¥ i|¢ 3k 0.08m I¢ 3
CET 126 MEAS . MEAN -0 019 0011
as2 |om fos2 | AR 0,025 6.029
- Rl was. % [( ) (¢ koo i e lceose
8T 127 MEAS . MBAN | 0,543 | ~0.004 -0.057 | ~0.055
&2 ey losa Wo‘?ﬂm 6,011 0.004 -0:034 | ~0.020
-ig“} MEAS. Jv L(0.028) 1( 0.028) 1 3 H{ 0.0590 10 8,084)¢( )
CET 178 MEAS , MEAN ~3,012 ~0.020
S T ~0.,004 0,015
VVVVVVV 50°/5¢
VEAS. &7 ¢ 3 0.038)] ¢ bl Yl 0.039¢ 3
CET 129 MEAS . MEAN 0,017 | ~0.027 -0.060 | ~0,013
o sz |EN josz | MEREL ~0.008 | 0,017 20,025 | 0.005
Rekl MEAS. 20 € 3 U 2039 | 0.030 ¢ Y 0.0863( 0.058)
3-53 BIF 007-10003~75A
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TABLE 3-31
UNCOMPENSATED MOTION
AFT CAMERA
) Devics inabe on
Y 8] gﬁ%z;lﬁ'ﬁwmﬁzﬁ.WAW

P IH~TRALK Y
éﬁiﬁ’ xiﬁqé@ e - Ozm - - caossmm\ex -

CET119 MEAS . MEAN -0.085 ~0.014
8—12_7(; %l jos2 w/o%v. ~0.031 0.012

—2?21 MEAS. 20 1 pIRd M 0.037) {1 bliS Y {8057

CEI 120 HEAS . MEAN ~0.013 ~0.033

452 |eojosz o R ~0.011 0.007

307/0° ks, g0 | € € 0,057 RIS J 0.048) ]| ( )

CEL 121 MEAS, MEAN| D.036 ~0.032

45z pEN 1052 | MEME L o006 0,007

300/

45 MEAS. 2o 1 0039} ( M 31 0053 12K 3

CET 122 MEAS . MEAN 0,096 -0.038

a5zl (o052 | oo 0,041 0,012

Lo Mg, 2o ¢ olC kewosn [l Ok it a.os

CET 123 VEAS . MEAN 0.001 ~0.0LL

45z |EN f052 | MEER 0.003 0.029

-§2:/ MEAS. 20 1( )1 0.0393K ) ¢ 300623 € )

cut 124 MEAS . MEAN -0.012 ~0.044

452 tew losg {wyo Eesr. -0.910 ~5.004

60°/0" MEAS. 2o ] ( YU 0,030 BRI 00603 | ( )]

CEL1Z5 MEAS.VEAN| 00051 |  ~0- 0,03 | -0.026

45E E s ey, | 0009 | 0.002 g.001 | 0,014

+ig:/ MEAS, 200 | 0.038)] ( 0.026)]( Y H( 004330 0,050 ¢ 3

CEL 126 MEAS . MEAK | 0.058 | -0.0%9 ~0,043 | 0.005

652 |BN 1052 |0 omay. | 0.006 | ~0.027 ~0,018 | 0.045

g MERS. 37 | ¢ p.o4sy | { 0.036) ) ¢ o051 ke 0.055)1¢ )

CRT 127 MEAS . MEAN -0.015 | ~0.0% -0.032 | =0.009

452 [EN o5z |, AN -0.013 | -0.099. a.008 | 0017

o VEAS. 2o |( 3¢ 0.0zl 0.028) |I¢ 3 0.069) | { 0.064)

CEY 128 MEAS.MEAN | 0.033 | 0.007 0,048 | ~0.025

“fz | Josz wo cmay. | ~0.009 | 0.009 -0.024 | 0.015

90%10 MEAS. 20 ¢ 0.049) | ( 0.04T) y ¢ o.am 0.085) | )

CEL 129 MEAS, MEAR | 0,039 | 0.002 <0.011 |-0.028

452 1my losz |, VR ) gana | n.os .04 | 0,012

i vEAS. 2 |( 0.035)|( 0.049) y 1 o038y ¢ 0,048 )¢ 3
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0.80 460 -0, 38
— G.80 T 300 0.28
0.40 200 0.19
— I 0.20 % 166 a.0%
ol
PN
g 0 45 % 0 0
— £ -0.20 = .100 0.09
“ / \ & /
& =
=040 ~200 0.19
¥ = 1.025 x »0.0170 / ¥ 0.997 x 8.4
- ~0.60 =300 0.28
~0.80 . . 400 : \ 0.38
0.80 400 -0, 38
s
0.60 300 -0,28 =
fo)
- 0.40 o 200 -6.19 "
a3 g
2 /| ¢ S
5 0.20 o 100 ~0.,09 =
Z o
. = g 0 %4 0 0 E
E 0,20 < 100 I 0.09 -
bt ¥ - * P
: / B N >
- £ -0.40 B 200 0.19 {5
=1, 028 x =0.0210 ¥=1.011 x -3.2 g
0. 60 by -300 0. 28 g
. =0.80 5 ~400 i s (.38
0.80 400 ~0.38
- 0.60 300 /1 ~0.78
0.40 200 1 -0,19
Pl
= y.
- o 0,20 <100 -0.09
o1 e
= [ /
=2 ] 55° 4 0 o
vvvvvv -0, 20 % ~100 /Yf 0.09
N
l ~0.40 l -200 // 0.19
B 0,60 ¢ = 1. 007 % +0. 0277 100 ¥=0,997x+29.1 | o
-0.,80 . . ~400 i : 0,38
~0.60-040-0.20 O 0.20 040 0.60 -300-200 -100 O 100 200 300
— COMMAND IN./SEC COMMAND  ARC-SEC
CROSS~TRACK IN-TRACK

o Figure 3-24. Synch Flash Tests WOG Mean Cross-Track vs 00AA Velocity Command
and In~Track vs 00AA Skew Command, FWD Camera
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and In-Track ve 00AA Skew Command, AFT Camera
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- TABLE 3-32
UNCOMPENSATED IMAGE MOTION, $0~255 PERFORMANCE

FWD CAMERA

- TEST/ | SEQ/ IN-TRACK CROSS~TRACK
DATE | RUN NoJ IMC V/h

45° 0 55° 45° 0° 55°

...... 42 : Mm% 0.041 | 0.004 | 0.034 ||-0.060 |-0.040 |-0.032

WEAH
8~23-74) 273 T [EN |052) w/p grav. | 0.009 0.012 0.078 || ~0.038 | ~0.005 | -0.014

- EAS. [ o.033 ) o.030]| 0.038) § 0.063 )|l 0.075])] 0.074)

MEAS. )
MEAN 0.014 | 0.012 | 0.028 ||-0.060 |-0.032 |-0.028

. MEAN
274 T [EN 1036 yrg gpav. | <0.008 | 0,018 | 0,058 || -0.044 | ~0.007 | -0.015

MEAS. (0‘019}}{ 0.033 o.og?) 0.040 || 0.048 [ 0.041

AFT CAMERA

s | 0.005 | -0.028 | -0.142 | |-0.000 | -0.040 |-0.030

— 273 1 |EN |052 | y/0renay, | ~0.037 | ~0.025 | =0.087 || 0.006 | ~0- |-0.004

MEAS- 1l o.036 )| 0.026 )| 0.031)| [ 0.043 ||| 0.051)f 0.063 |

- ﬁﬁ ~0,001 | ~0.031 | -0.099 | | ~0.006 | ~D.043 |-0.034
MEAN

276 T JEN 036 L6 Grav. | ~0.030 | -0.030 | -0.061 || 0.011 |-0.016 |~0.016
VEAS-

~ a1 0.0z || 0‘025“ 0.019) l 0.037 H 0.036}{ 0.036}

ALL VALUES IN INCHES/SEC:
i {+) IN-TRACK ERROR MEANS PLATEN LEADS OB

{(+) CROSS~TRACK ERROR MEANS FILM TOO FAST
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throughout all testing; this situation reflects normal performance as noted
on all previous systems. And, no misplaced or spurious start-of-operations
or start of frame marks were noted during both format tests and 70°F vacuum

acéeptance tests.

3.7 FORMAT TESTING

ALl photographic format measurements comply with the format drawing tolerances

and CEI specification regquiréments,

3.8 MIDSECTION ASSEMBLY, PITCH TEST

The purpose of the pitch test, conducted during Chamber A testing of 8/N 015,
was to continue the investigation into the causes of the apparent field curva-
ture as measured in Chamber A. Data correlation is also achieved by repeat—
ing the test in Chamber A~Z., The test matrix was similar to that used in
Chamber A~2 testing. A through-focus run of 20 frames at each of the focus
positions was made at each of the following field positions, +2.5°, +2.0°,

+1.0° and 0° using a 30° scan angle length at a 0° scan center.

The Westover readings of the peak geometric mean tri-bar resclution at each
piteh and consequent field angle are summarized in Table 3-33. The geometric

mean through-focus plots for each pitch angle are shown in Figure 3-26.

The field curvature evaluation technique used in Paragraph 3.4.2 can be ap-~
plied to evaluate the pitch test data. The data must be corrected for col-
Limater and.gravity effects; in addition, the data must be corrected for four
microns of tilt due to primary mirror decentration and four miecrons due to a
change in mirror deformation and metering rod compression that rvesults from
variations in pitch angle, The waterial corrections consist of both film
flatness characteristics and material dynamic effects. The latter stems from
the recent series of testing on the Engineering Model; these tests indicated
that a dynamic f£ilm profile exists during recyele at 052/30°/0°. This scan
angle to field angle relationship is shown dn Figure 3-27 with tabulated
magnitudes. Table 3-34 shows all of the required corrections to reduce piteh

test line data to optical performance.

i
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at the operating feed pressure of 106 psia. Figures 3-1 and 32 are a
history of calculated thrust values for RCS-1 and RCS-2 through Rev 2862,
Thrusts are calculated frowm thrust chamber instrumentation, excepl the
REA~4 thrust which was calculated from attitude gyro response after Rev
1352, The dashed lines (called the repeatability bands) on Figures 3-1
and 3-2 represent the expected varilations {(based on ground tests) in

the undegraded steady state fhrust levels at the flight feed pressures.

Although 1t was later determined that thrust levels would
have been adequate for all maneuvers, startup thermal effects and pulse
shape distortion on the high duty cyele pitch thrusters (REA 3 and KEA
7) led to the conservative option of switching teo RES-2 thrusters for
RV-3, RV-4, and deboost. Simlilar dtartup transients and pulse shape
distortion had preceded thermal choking in ground tests under heat soak-
back conditions which can cccur during the RV hold period. The solo
piteh and held test on Rev 2862 did not show the thermal choking that
was experienced in ground test even though more pulses had been accumu~
lated and the feed pressure was lower. Tt is theorized that the higher
feed pressures, the lower propellant temperature, and the lower duty
cyele during the SV-13 flight delayved the onset of thermal choking. It
iz also noted that conegiderable differences between thrusters were
experienced in the ground testing.

REA 3 staved within the repeatability bands throughout the
flight. REA 7 is estimated to have fallen out of the repeatability
bands at about 139 davs which exceeded the winimum prediction of 120
days. REA 7 then lost thrust more slowly than would be expected from
Block T and Block 11 experience. REA 3 can be considered to have
exceeded and REA 7 to have equalled the performanced expected from
ground test results for high duty cyele thrusters., Four of the low
duty cyvele thrusters (REAs 2, 1, 4, and B) fell out of the repeatability
bands between 100 and 140 davs, whereas they had been expected to stay
within the bands for a ninimum of 160 days. Like the high duty evele
REAs, the thrust decay was slow and the thrust level did not fall below
the minimum required for control during the flight. The lifetimes of
the low duty eyvele thrusters were estimated based on the ground tests
of only four thrusters; confidence in the estimarted lifetimes will in-
crease as flight experience is accumulated.

Estimated total pulse counts for both RCS-1 and RCS~2Z
thrusters are shown in Table 3-2,

35
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TABLE 8%

RCS TOTAL THRUSTER PULSES
(REV 0 THROUGH 2910)

THRUSTER

(REA) RCS~1 RCS-2 TOTAL
1 33, 805 1,893 35, 698
2 42,263 2,861 45, 124
3 483,485 25,792 508,277
4 17,509 1,805 19,314
5 35,553 2,862 38,415
6 23,427 2,034 25,461
7 428,691 22,103 450, 794
8 19,948 1,185 21,133

Approved for Release: 2025/07/25 C05128734
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thrust chamber instrumentation and cormpared to the sxpected steady state thrust
leveal without degradation at flight feed pressure plus or minus thruster-to-
thruster and ran~to-run repeatability.

Although thrust levels were adequate for all maneuvers, repeated spiking above
feed pressure observed during high activity maneuvers on REA 6 and REA 7 led

to the conservative option of switehing to RUS-2 thrusters for RV-3, BV-4, BV-5,
pitch down maneuvers and deboost, Since thrust chamber pressure is not

observed by telemetry during payload operations, spiling trends cannot be
sstablished for payload activity, Single bar mono operation causes high thruster
activity with long pulses and high thruster temperatures, conditions which cause
maximum thrust chamber spiking., Concern for vehicle safety and polential thruster
leakage from reverse propellant flow through the thruster valve during the single
bary payload operation prompied swilching to RUS-2 thrusiers for attitude eontrol
on Rev 2726 until the completion of the mission. It should be noted that normal
two-bar mono and sterec use only minimum impulse bit pulses which do not cause
spiking, Observed spike magnitudes during non~payload mansuvers reached a
maxirum 173 psia during the mapping camera calibration maneuvers on Rev 1659
which ig far below thé Reaction Engine Module (REM) structural 1imit of 850 psia.
However, low feed pressure operation from the revised propellant management
requirements resulted in spike energies sbove feed pressure (0, 50 Ib-gec/in 2)
greater than 8V-13 (0,15 Ib-sec/in 2) or ground test experience (0,20 lb-sec/in, 2).
Mo thruster valve leakage from reverse flow was experienced even though §V~13
and ground fes experience was excéeded.

Al pitch/roll thrusters (REA 2, REA 3, BEA 6 and REA 7) and two vaw thrusters
{REA 1 and HEA 8) performed close to the upper limit thrust decay prediction which
was established based on 8V-13 and ground test experience, Yaw BREA-4 performed
between the average und lower Hmit thrust decay prediction and yvaw REA-B was

Approved for Release: 2025/07/25 C05128734



COS1287 34, than predictec. Rt 2t nisies 556715 G354 band at approximately
120 days, REA 4 at 130 days and REA 3 at 150 days, bul as expected from
8§V-13 experience, torust decay slopes were gradual., The thermal choking
experienced on REA ¥ during the Rev 2889 solo RV simulation is within
predicted thermal margin limits based on number d pulses, duty cycle,

propellant temperature and feed pressure.

Results of 8V~14 thruster performance are being factored into thruster life
prediction models,

Estimated total pulse counts for both RCS8-1 and RCE-2 thrusters are shown
in Table &2% and indicate relative activity of the thrusters.
3-7
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3.3.4 RCB-1 Thrust Chanbér Pressure Dutput dnomaly

Beginning with thruster firings for orbit adjuse 30 on Rev
1352, the thyust chamber pressure transducer (B004) for vaw rhruster
REA-4 indieated ne output. The REA ¢ nozzle temperature {(BO54) and a
comparison of REA 4 and REEA 5 wvalve driver activity to the yaw gyvro
rate data showsed that REA 4 thrusrt outputr was normal. Switchover from -
POM 1/Remote A to POM 2/Remote B showed thar rhe ancomaly was due to
lack of signal cutput from the REM pressure transducer. An output
reading was observed on BODS for twe seconds during BV-5 (Rev 1825) —
indicating an Intermitient condition in the trensducer electrical oir—
cuit.

The most probable cause of Che output loss was an open
pregsure transducer input power circuit. Pressure transducer ground
testing uncovered a weskness in the input power EMI suppression in-
ductor (MS90537-57) where temperature cycling cosused broken wires and -
webds inside the dnduwetor. Beéginming with SV-14, a higher relisbilicy
vergion of the inductor (M39010) has been inecorporated in the pressure
transducer design. Vendor testing at both the pressure transducer
assembly and induetor plece part level has confirmed improved reli-
ability under temperature cyceling conditions.

TABLE 3-2

ECS TOTAL THRUSTER PULSES
{(Revs 0 through 2914) .

Thruster _
{(READ ROS-1 HES2 Total
1 76,000 4,000 80, 000
2 50,000 4,000 54,000
3 367,000 16,000 383,000 L
4 16,000 1,000 17,000
5 14,000 1,000 15,000 h
6 14,000 1,000 15,000
7 370,000 14,000 384,000 i
8 39,000 4,000 43,000
3.8
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were positioned at +18° for the remainder of the active wission. The
sulary array deplovment mechanism has heen modified fTor Block ITT and
the similar deéployment histories of the twe arrdys correlated closely
with ground test vesulis rhereby Indiesting that the obiective of
eliminating the uneontrolled friction has been achleved.

The solar srray output varied from 24.0 ampere-hours/rev o
24,4 awperve-hours/rev throughout the flight exceding the specification
value., Degradation of the solar arrays was less than 37 4n the firvst
340 davs and less than 1% during the remainder of the mission.

3.602 HMain Bus Voltage

The main bus voltage varied from a low of 26.5 wvolts during
paylead operatidas with a bus load of 66.0 amperes te a high pf 31.4
yults 1o sole operations during the K-I bypass relay close test.

3.6.3 TPower Capabllity and Usage

In the begloning of the mission, powér usage exceeded the
total power generated by the solar arrvavs. Adeguate power was avallable
to support all primary payload eperations. Power managewment during this
perviod consisted of altersating and reducing the eperarfons of rhe life-
boat tank heaters, NAVPAL, MESA, the nickel-hydrogen bhatrery expariment,

By Rev 1477 {with an improved beta zngle and lower losds
irougn the recovery of RY-1 and BV-2), sullicient pdwer was availahble
for all, e

buring the primary mission the pover usage ranged from an
average of 23.9 ampere-hours/rev during the first 15 days to 20.4
ampere-heurs/vey during segment 4, The maximum perdod withour a K-2
was Bl teve {(Rev 184 to Rev 265). During this peried the minimum
systen state-of-chavge was 182.4 ampere~hours (764).

3.6.4 Type 40 Battery Performance

Battery performance was excellent throughout the [light. .
As obsgerved in the sunrise EE record data, the four battery voltages
did not wary by more than 0.2 volte. Mazmimen sunyise load share varia-
tion obgerved was 0.4 amperes. After theirmal stabilization, the battery
remperatures cycled between 44°F and 49°F,

3-10
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34 ORBIT ADJUST SYSTEM (OAS)

The orbit adjust system was opevated 80 times during the
getive mission and four times during solo aperations. Following the
pellant depletion fiviug was accomplished. The average
s : was 19,1 pounds/day during the sctive wisslon., Tha
votal prapeli&nt consunprion (including deboost) was 3607 pounds, 04
burns eccurred every three days and the orbit parameters were such
that enly twoe neégative firlngs were pesded to contrel the argument of
perigee.

The catalyst bed pressure drop [azcipr (K-factor) began
its fecline earliey then on previsus flhights and stebilized gt a value
of approximately 16 instead of the previous range of 18 to 22. Engine
performance, hovever, was normal thioughiut the missdon.

35 LIFEBOAT SYSTEM
The lifeboat systen waes enabled fov a health check opn Rev L8

wad for edih RV depdiration., Perforsance of the magnetfoxetérs and
gyros was nerwal, and no anomalies wers noted.

3.6 PLECTRICAL BISTRIBUTION AND POWER [(EDAP)

I solar array deploveent mechaunism has been podiffed
crematds the samé, Théte were four type 40 hatheries:
waln bus and ooe for the Lifebeost bus. A commandable

Block

the gpe that gccwrred on SV-12. The . boal batteéry could also bs
neiced to the naio bas and ab avtonmatic disgonnect triggersd by @
high main bue curvent or a lew lifebeat batbvery state of charpe was
fneluded to protvect the Lifeboat bateery. Alse 4 griss main bus

ent would open ap 80 ampere fuse, Iselating the lifehoat
Montd tiohs were alse made to permiv the nfckel-hydrogen
1 esperiment Lo receive that poriilon of the sglar array output
that is nat used when the -2 relay is in the opén position,

3.6.1 Solar Afravs

i} The SV beta angle wvaried from +22° no +10° ao, afrer
Gaployménk at the fivst siatdon pass (Ipdi), the solar arrays

35
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and for a two segment deboost (followed by a burn~to-depletion firing). Other than
deboost and the depletion burn, no negative firings were p{z{rfarmed.

The average propellant usage for orbit adjusts was 18 pounds/day for the mission
length. The total propellant conswrption through the orbit adjust engine (includlng

deboost and depletion burn) was 3446 pounds. -A-suinrea RS SFBIAL -
The catalyst bed pressure drop factor (K~factor) ex}:ublted chamciermﬁms quite

similar to that observed during the last mission (SV-13). It stabilized at a value
of approximately 15 for the later half of the mission, as before, but with a
slight decaying trend during the last few OA firings.

OA engine performance, however, was nominal and satisfactory throughout the

mission series.
3.5 LIFEROAT SYSTEM

The Lifeboat System was enabled for a health check.on Rev 18 and for each RV
separation, The magnetometer and gyro performances were normal and no

anomalies were noted,

3.6 ELECTRICAL DISTRIBUTION AND POWER (EDAP)

The 8V-14 eonfiguration, with one major exception, was basically similar fo
§V-13, The 877-2 experiment was installed on +Y Pallet, replacing the N1H2
battery experiment. This resulted in heavier than usual loads, especially in

the early stages of the flight.

3.6.1  Solar Arrays A
SV heta angle varied from 18. 5 degrees to 22.5 degrees

Eg ”gg/f;é.y The P +
= the solar arrays were positioned at +18 degrees throughout the mission excep
s0

for solo testing of the ppsition switches.

mission,

Approved for Release: 2025/07/25 C05128734
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3.6,2 Main Bus Voltage

The mdanimum bus vollage during payload operations wag 26, § volts, on Rev 1985,
with a bus Jead of 66.0 amperes. The highest voltage observed was 31, 7 volis
on Rev 2389 HULA,

3.6,3  Power Capability and Usage

The solar array output varied from 25,66 ampere-hours/rev on Rev 7 to 25, 42
ampere-hours/rev on Rev 2859 throughout the mission, During the primary
mwiggion the power usage ranged from an average of 382 ampere-hours/day during
the first 36 days to 360 ampere-hours/day during Segment 4, The masimim
period without a K2 was 172 revs (Rev 1884 to Rev 2056). During this peried,

the mintmuwm syetem state-ol-charge was 158 ampere~hours,

5%,6.4 Type-40 Battery Performance

Battery performance was excellent throughout the nilegion. As cbserved in

the sunrise ES record data, the four battery voltages did not vary by no re than

0.2 volts, WMaximum sunrise load share variation observed was 0.7 amperes,

After thermal stubilization, the batlery temperatures eycled between 35°F and 43°F.

%.6.5  Charge Carrent Controller (CCCY Performance

The CCC performance was very good throughout the mission, No K2 relay problems
were encounterad, Mo actual eount on velay openings was available since the V
sunsel B8 record was delefed due to the regitirément to minimize tape recorder

oyeling,

3.8.8  Type-4b Datiery, 'y Temperature Modifieation

This modification consists of 2 chanpe in the temperature set point for the battery
heater thermostats, Prior to SV-14, the thermostat set point had been 47°F,
This modification provides for lowering the set polntio 37°F in order to achieve

power savings,
Calculations using normalized data from SV-13 and SV-14 indicate a power
savings of 12 ampere-hours/day. :
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V 8,.6.7 Structire Current Anomaly

Vehicle structure current was observed during horizon sensor fairing and shroud
separation and also during subsatellite erection.
During the fairing and shroud separation the structure current monitor indicated

eurrent flow. The pyro bus 1 current monitor and batiery 4 current monitor
confirmed this flow, The current flow cccurred for the duration of the booster
staging timer command, WECO commands and booster flight programmer backup
commands, thus indieating a continuous short,

Subaatellite erection data revealed that there was structure current during the com-
mand duration. Contact with other programs confirmed that a number of vehicles

have experienced similar structure current in connection with pyrotechnie events.

Aercospace Corporation performed analyses of similar pyrotechnic devices and
ascertained thet electrode-to-electrode and electrode-to-structure shorts are
indeed possible in ASI squibs, However, the duration of the squib shorts in the
analyses ig short eompared to those encountered on vehicle 5V-14,

To further investigate the occurrence of ASI squib shorting, an AS! squib current
test was performed. This test consisted of ten pin puller squib firings in a
thermal-vacuum chamber with 107> Torr vacuum. One of the squibs developed

an elsctrode~to-case continnous short,

Amalveis of the Bred squibs is continuing,

Approved for Release: 2025/07/25 C05128734
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3.7.2 Telemetry

The telemetry system performed satisfactorily throughout the mission,

3.7.83 Tape Recorder (TR) 1 Anomaly

Tape Becorder 1 failed {0 start from BOT during Rev 220.2 and Rev 547. In

both cases the fape recorders started with the pext command, At RBev 220. 2,

32 seconds of date was lost and at Rev 547, 180 seconds of data was lost, No
eritical data was lost., The two possible causes were identified; sither the tape
recorder did not respond to the command or g failure ocourred in the command
system. The wmost probable cause was a failure in the tape recoxder BOT logic
cirveuitry, Investigation is continuing, On Rev 881, the fape recorder was moved
away from BOT and an operational sequence was generated to prevent refurning
to BOT.

3.7.4 Tape Recorder (TR) 2 Anomaly

During the real time operation on Rev 600, telemetry indicated a loss of 87
seconds of recorded data out of the middle of a 500 second record sequence,
Analysis of the date revesled that bits in multiples of 5 were added or dropped.
These bite could be identified and the data could be recovered by manual analysis,

No critical data was lost during real time operation,
An geeasional one 1o three seconds of data drop-outs veeurred during the real time

analysis for the remainder of the flight., The analysis of this dats revealed the
cause to be "0V bits in the syne word, changing to 1" bits and addition/drop of
5 hits, Only one or two main frames of data were affected with each occurrence.
Other cases of "0 bits changing to 71" bits ovcurred. No significant loss of
data was sxperienced in real time and most of the data was recoverable,

3.7.5 Instramentation

Trta oblained throughout the mission Indicated that exeellent instrumentation
performance was achieved. There were no instrumentation anomalies at lift-off.

Approved for Release: 2025/07/25 C05128734
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3.6.5 Charge Current Controller (CCCY Performance

ThQ«EEC performance was very pood throughout the flight.

No K~2 relay pro S were encountered. The ¥-2 rels “Battefy-d

o 55 i
opened and closed y opened 1557 times.
qutertﬁq 2 and 4 duipertefmed less K‘“‘fﬁ%ﬁ During solo
: the lifehoat
bm‘t‘.&r}' ”imﬂat'ion test, s . S OO ﬁ:x:i n batteries 1
and 3 during the ¥-7 bypebe \?“*Q&N\

3.6.6 State~tf-Char

The state-

. . M
5 1
speclf ions fits. Allowable error is 0,23 amp
PR EWE (52 TOE e~ NUUrs per momrTy

3chmc, TELEMETRY, AND COMMAND (TT&C)

bour,

3.;T3\m£§hicle Communication Transponder System
3.7 1.1 ~racking

Tracking s § = woughout the flight
was exvellent, operating WOI] ithin its eqnired Limits,

3.7.1.2  Antenna Radiard aracterigtics

Weekly healthefests were perilmged on the Block IT
VOTSH, located ip the 5GL; pogition, to ascertaln transmitter sipgnal
strength and detect ¢ recurrence of the §V-8 anowaty when a signifd-
cant logs in sigpad” strength oeceurred, Signal strength asurenents
were taken gwy-Hula RTS throughbout the flight mission and no géiiiijfwn

was obpetved,
The telﬁmagry aysten performed satisfacrvorily throughout

3.7.2 ~Telemetry

.,
Commencing with Hev 1923?“%%;1 (type-34 Block L1l desipn)
exhibived main frame syne bad (MPSB) indicarions. On Rev 1933 the

301
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TR-2 {pwpe~
¥ Tor athTn a vnmparaaan, E p&rdl?&l TR~2/T E=
’;x n Rew 1938F was accémplished., When piayed

arions and TR-1 had two. TR-Lafas fast
¥ orwan d cmd “v(han piz:syed hack, repeated the MFEBs J/gzsf"ftmv that the
artor was on Lhe ﬁan&«

\ .
Analvqiq of :‘h@ ta‘pﬁ: recm‘ébr mnstri“t’mn and rhe playback

- articles on the tape,
LY was Tacovporatsd in rhis
of the tape may bhave produced
1at gpooling (an ond-to-eod vun)
’f‘;iv—: was accomplished on Revs 1992,
mEE\:kcqtmns decteassd substentially.
,

Bloeck BL Jdesign) opérated satis—

,&eaign E:or lon By mmswns :md pim:rm»
the particles. It was Yecdmmenddd b
would elesr the head of particless

Tape Recorder 2 4
factorily throughout the fer

Rev 1352 and derdiscusaed dn fzafagj:aph 3.59,4,
dngbdumeatetidn b

and {}perat:mg ’I‘:me

Hedldzavion of maijor T4T equipment throughout %*r{e flight
"ﬁfsszt.f.m {through Rev 2848) was:

5
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Utilization of major T & T equipment (all Block IIT) through deboost is as follows:

Bauipment On/Off Cycles Operate Time (Hours)
SGL8 1 3151 293.4

SGSL 2 75 7.0

PCM 1 12570 1252.3

PCM 2 187 20.1

TR 1 (Fype~35) 2857 140.1

TR 2 (Type-34) 9285 527.9

3.7.7T Command
3.7.7.1 &% Extended Command System (ECS)

The Extended Command System (ECS) executed all required stored program and
real time commands. The total commands stored in memory during the primary
mission were 370430 of which 256803 commands were executed. Those commands
not executed were erased, No anomalies were noted.

3.7.7.2 &85 Mintmal Command System {MCS)

The Minimal Command System (MCS) executed all required commands during the

primary mission.
3.7.7.3 S8E Remote Decoders/Backup Decoder

The remote decoders execuled all required commands for each of the five recovery
operations. The performance of both channels was verified for each recovery
operation. The backup decoder was used in place of remote decoder-B for the
RV-5 recovery operation. The backup decoder operational capability was verified
during health checks and whenever it was used with the ECS,

Usage summary of the command system through Rev 2876 is as follows:
Total Operating Time

System (hours)
ECE 4250, 2
MO8 4.4
RD 17.0

0.1

———

L
M o
i il T
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TABLE 3-3

INSTHUMENTATION ANOMALIES AT LIFT-OFF

Ioniwar tem Congdition
ABE1 Stegud separation monior Biook {1 design changed monitor calibration. Calibrathors
AGB2 regnrd 37 VA8 ssued 10 porroet the calibration
tape.
BOOE Primmary BEA B chamber The teaesducer voltage outgut resds high—approximatoly
Prossone oo 016 voits (4.8 psi}. Tramsducer opgcates correctly between 40 and 115
paia,
Random sampiing on sengor telemetry oulput signel provided indications
Co3 Strugturs gurrent monitor af low level single sarmple $tructuse current. Amplitude of tansments wias
approdmaretly 50 millivollg,
Wihienever ECS PMU search and mid section apsrates, a
Cos2 Main bus current monkicr nagative apike peows. This i an mherent condition of the ampere-hour
Gt
LHE7 Forward power gistrbution
Alsax K2 ralay status Euthar ar both monitors can respond with the application of
LBO7/CB08 Foramard power distribytion arey RY resat pornmand.
Jebox B3 relay status
Wherever the MCS ix in gry state other then standbv/slesp
H337 WIS werd guantity monitor andd thare gre gomrands leaded o memory, the monitor miay drift. This condition
was introdused with the replacement of the delay tine with MOSFET ragisters.
P35 TU bulkhesd temparatuce Temparatuse sersor feiled dunng factory tem
Xgéy MiH, battery monitor Erratic and nofsy strain gage amplifier oolpul maey cesd any

value st any time
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Operating Time

Eguipment Block Onfoff oyeles {hours)
8GLS 1 T1L 2910 266..10
sGLE 2 i1 23 2,48
PCM 1 IIl 13109 415,97
POM 2 1ix 23 9. 73
TR 1 Tix H398 440,85
TR 2 i1 4042 249,93

%,7.6 Cowmnand
3.7.6.1 Extended Comnand System (ECS)

The ECS executed all reguired stored progrem and real
time commands, The total commands stored in memory during ¢he primary
mission were 269,957, of which 179,438 were executed. The resainder
were erased. No anomalies were noted.

3.7.6.72 Minimal Command System (MCS)

The MCS executed sll reguired commands doeving the pri-
MATY MISSLOM.

3.7.6.3 Remote Decoder/Backup Decoder
The temote decoders executed all required commands for
each of the five recovery operations. The performance of both channels
was verified for esach recovery operation. The backup decoder opera-
tional capability was verified during health checks.

Usage summary of the command svsten through Rev 2484 is:

Tatal woperating time

System {(hours)
BOS §202.0
MCs 5.7
ED 28.5
BUD 0.2
14
BYE-9570/79 —Fopr—Ereeret—
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3.8 MABS PROPERTIES

A chronology of 8V mass properties throughout the mission is shown in Table 5~10.

3.9 PREFLIGHT WINDS ALOFT LOADS ANALYSIS

Table 3-11 presents a chronological tabulation of the prelaunch winds aloft loads
analysis for 8V-14; the resulis are plotted in Figure 8-2, All parameters were

%
3. ;ar THERMAL CONTROL

I
3. ’ﬁ.l Mid and Forward Section Lift-Off Conditions

S}

During pre-launch operations, the ground air conditioning temperatures for the
forward and mid sections were set to prow}ida average temperatures of 78°F and
71°F respectively. The temperature levels were selected {o minimize the the rmal
gettling time required to achieve on-orbit thermal equilibrium of the primary
payload and thus reduce the RV heater consumption.

The initial value predicied for the primary reference temperature, Traf’ based
on a planned launch dat.e, orbit beta angle range and altitude was 7T1°F (for actual
flight parameters, the predicted Tref = ‘2‘20}5‘}.

O, . g, .0
On day 3, Tref was 72. 3 F; by day 8, ’I‘mf wag 73.1°F; on day 32, Tmf was 71,67 F.
The-orbit average temperature of the two mid section compartments similarly
rose in the early days of the flight, probably due to the bheavy payload activity
during this period. '

Approved for Release: 2025/07/25 C05128734
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3.8 MASS PROPERTIES

A history of 5V mass properties throughout the {light is tabulated
in Table 34,

3.9 PRELAUNCH WINDS ALOFT ANMALYSIS

The results of the BV-13 loads avalyses of prelauvsch winds aloft
are plotted in Figure 3~3. The analyses are based on Rawinsonda and
Jimsphere ballovn souwndings taken on 26 and 27 June 1976,  ALL para-
meters were well within Timits at all times, and 811 recommeéendations
were Ygo--continue count™ gad finally “go for launch.”

310 THERMAL CONTROL

Flight dats Indicsted that the average bempevatures of the afr,
mid, and forward sectiens were well within design limits. There were
no bhermal anomalies.

The flight temperatures of the NAVPAC (~¥ pallet) and the Willy
attery {4 palletr) vewspined within design limits throughout the flight,
The minature electrostatle accelerometer (MESA), which dis a funstional
part of the NAVPAD mpodele, is attached te the +7Z surface of bhay 4
rather than the ~Y pallet. The MESA temperatures were within Limits
throughout the f1ight; however, the prbital temperature swings were
larger than desized (appromimstely 26°F from the wminfwum to maximun
Tevels). A thérmal shield additlion hag been Jdesigned to cover the MESA
on future vehlceles which will reduce the orbival temperature swings.

TABLE 3~4

e Ve13 MASS PROVERSES..

CGH{T_QI.: m: Cram (inches)

BYE-9570{79 ~Fop-Besrat-
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o . .
3. gl.z Mid Section, Forward Section and MCM Orbit Temperatures

«luterfase-Control-Doswsmentss The vehicle temperatures and temperature
differentials were well within allowable limits.

W

3.44.3 Aft Section Thermal Performance

The aft section equipment configuration and thermal control design of 8V-14 are
essentially identical to those of 8V-13, The only significant difference is that
battery heater set points were lowered by 10° F for SV-14, as a power-saving
design change, Flight temperatures are similar to those of 8V~13 with the
exception of the lower battery temperatures, and no thermodynamic anomalies
were noted,

All equipment operated well
within design limits 2znd batlery temperature was controlled satisfactorily by

the new lower heater sssiting.

o
3.%.4 Pallet Exper-rments

The +Y and ~Y Pallet -payload ﬁemperaturea ara-tobuletod dn-Table w15, “These.
P OTR 3 g Huss-and were well within design limits.
The temperature datz “indicated that the thermal control design adequately controls

compoment temperatures,

Approved for Release: 2025/07/25 C05128734
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FIGURE 3- ¢
WINDS ALOFT CRITICAL PARAMETER SUMMARY

(1) The T~3 Jimsphere Balloon burst ot 43,703 feet gltitude and wes replaced by

24 20 16 12 8 4 0

Balloon Release, Hours from Liftaff, T-Hours

the T-2 Balloon.
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PERFORMANCE EVALUATION TEAM
REPORT NO. 1213

SECTION IV

PAYLOADS

4.1 PANORAMIC CAMERA SYSTEM
4.,1.1 Camera Operations and Performance

Mission 1213 represented a number of significant and unidue
milestones:

a, This was the first of the Block ITI design,
incorporating several syvstem improvements with increased
reliability,

b. Both cameras demonstrated the capabilities to
utilize the new generation of thinner-base films. As a re-
gult, on future missions the thinner-base §0-208 will replace
1414 as the primary film, resulting in an increase of approxi-
mately 164 in the film supply. Both cameras also demonstrated
the capability to sucecessfully utilize the new, special film
types (S0-460, S0~464, and 701L1).

c. This was the first mission in which the E£dilm
path was purposefully maintained above a minimum pressure
— (0.55 psi) to minimize image degradation., The required pre-
pumping of the path to this minimum was performed 73 times
during the mission, consuming an additional 1.6 lbs of
pueumatics.

d. The active photographic mission duration of
175 davs was the lengest to date. The previous maximum
— was Mission 1212 at 155 days.
€. More operations were executed than on any
previous wission., The total of 1068 operations exceeded
the Mission 1212 record of 1048,
4,1.2 Camera Data

Panoramic camera data are summarized in Table 4-1.

4.1
BYE-9570/79 —Fop—Secret-
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TABLE 4-1

PANORAMIC CAMERA STATISTICS

Ttem

Camera designation
Focal length (inches)
Optical set number

Film spool number

Film supply weight (1bs)
Film type:

14142
50-130P -
§0-255% -
$0-208
50-4609
SO~ 464

Ppeumatics (1bs)
Initial
Estimated remaining

dHigh~-definition, black-and-white, UTB

braise color infrared
“Natural color

dyigh definition, black-and-white, UUTB

Forward Camera

Footage

104,154

7,911
3,984
5,114
7011¢ —

A
60,0378

072

3050

941.0

Filter

W-12

Focus

Aft Camera

Footage

88,308
5,503
3,488

11,946
2,992
3,991
1,941

“Monodispersed cubic (J-coating), black-and-white.

4,1,3 Camera Operation

B
60.0319
071
3070
941.1
Filter

W-12
W-12
W~2E3
W-12
W-2E3
W—2E3
W~2E3

Focus

56
86
86
38
34
34
48

Operational photography began on Rev 7, but was temporarily
suspended after Rev 13 because of an anomaly in the shutter open/close

logic during Ops 6, 7, and 8,

pattern.

The randomly recurring failure caused the
shutter to open in the fail-safe mode and to close in an ervatic timing
The failure was suceessfully circumvented by switching to

SCC Block 11, with a return to normal operations on Rev 39,

On Rev 107 Op 4%, there were two instances where Forward
camera frame reference rimes colincided with shutter open rather than

the first five degree wark., This was deemed to be a recurrence of an

infrequent, sporadic phenomenon seen on past vehicles having no signi-
ficant impact on operational performance,

BYE-9570/79
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On Rev 124 Op 56, the Forward camera first frame relerence
time did not appear on telemetry and the DIU counter did not increment.
Subsequent data analysis showed an absence of the frame 1 request pulse
caused by the 0B reaching constant velocity too late to allow request
pulse gating from the SCC. A change to the start-up command sequence
was implemented forcing the OB to be commanded on one cycle earlier.
The problem was not seen [or the remainder of the mission.

Based on the predicted stack~height clearance remaining, four
short ops were planned just prior to the recovery of RV-1. At the
completion of the rewind on Op 202 Rev 563, the Forward camera "TU-
Exceeds" switch initiated an ESD, precluding the exzecution of the re-
maining three ops, Normally, as the take-up stack approaches its outer
limits, the raising of the builder roller during rewind will trigger
the "1TU-Exceeds" switch, but the associated IESD logic disables the
monitor during rewind, However, for this op, the electrical/mechanical
hysteresis in the switch was sufficient to inhibit the resetting of
the switch as the builder roller lowered at the completion of rewind.
At that point, the logic was re-enabled and sensed the triggered switch
thus initiating the ESD. These switches will be disabled on future
systems.

Camera operations were again interrupted on Rev 791 Op 274 by
an ESD initiated by a momentary loss of the seal door verify signal.
The phenemenon cccurred again on Rev 971 during an attempted camera
start-up, precluding execution of a nested pair of ops. Because of its
momentary nature and low incidence of occurrence, corrective action
was not taken. The problem did neot recur.

During Rev 2334 Op 838, the film path vent valve failed to
open at the designated pressure. This anomalous condition continued
throughout the remainder of the mission, The build-up of potentially
catastrophic chute pressure was avoilded by active management of opera-
tiong and preumatics-CN time.

The actlve photographic mission was terminated with RV-4 re~
covery on day 175 following depletion of hoth film supplies. The
Forward supply was depleted on Rev 2840 Op 1070. This was also the

last vperation on the Aft camera, its supply depleting during the final
CV which pulled the f£ilm tails onto the take-up,

4.3
BYE-9570/79 —For—Serrer
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Figures 4-1 through 4-6 present various mission histograms
bagsed on actual film usage., These histograms are representative of
typical Hexagon missions. Figures 4-1 and 4~2 depiet film usage in
feet and frames, respectively, as functions of scan width, scan center,
and scan sector. Figures 4-3 and 44 present histograms of exposed
film footage as a function of vehicle altitude and latitude. TFipures
4-5 and 4~6 1llustrate the distribution of photographic coverage in
terms of land mass (area) and fully framed targets, respectively, as
funcrions of scan sector.

4.1.4 Focus
Analysis of the through~focus engineering photography, using
VEM, optical power spectrum, and subjective data, indicated that the
prelaunch foecal plane settings on both cameras were less than optimum,

The Forward focal plane was retreated four micrometers and the Aft
retreated six micrometers.

4-4
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4,1.5 Film Synchronization

Mission 1213 nominal O0AA settings for 1414 film are sum~
marized as follows:

Camera Direction 1213-1 1213-2 1213-3 12134 -
Forward In~track g -2 -2 -

Cross~track -2 -2 -7 -2 e
Afte In-track 0 -1 -1 -1

Crosa~track 2 2 2 2

Analysis of smear slit imagery from O0AA englneering opera-
tions resulted in changes to the initial settings. Smear variabilicy o
was determined to be within the system design goal.

4.1.6 Photographic Twage Quality -

Overall image gquality on both the Forward and Aft cameras
for the entire mission ranged from good to poor, with the majority
rated fair. 7The ALt camersa image quality was considered slightly
better than that of the Forward camera. The poor imagery was tvpified
by heavy haze and clouds,

Mean VEM resolution was 154 Llines/wm on the Forward and 157
lines/mm on the Aft camera. Ground resolved distances {(geometric mean)
on L4l4d film, as determined from 9 CORN tribar acguisitions, ranged
from 2.08 to 2.85 feet with varying format location and contrast. Two
acguisitions each with S50-130 and 850-255 averaged 4.9 feet and 4.1
feet, respectively. There were also 9 CORN tribar acquisitions with
S0=-208 film, dindicating GRD values of 2.45 to 3,24 feet. The tribar
target readings acquired with the special films (80460, 30-464, and
7011) ranged from 1.96 to 2,95 feet. The overall quality of Mission
1213 was considered to be somewhat less than that of the previous -
two missions.

4.1.7 Exposure
Microdensitometric analysis of urban/industrial imagery
throughout Mission 1213 indicated oowminal exposure for 1414, whereas
the special black-and-white filme in segment 1213~4 were generally

overexposed with regard to their respective aim densities. Subjectively,
all films appeared adequately exposed except for 7011 at solar.

4-8
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elevations of less then 10°. This was the tesult of the smear exposure
trade-off bias used for the firsr time in the 1213 exposure algorithm.

The exposure of the early mission 80-255 and 80-130 acguisi~
tions were judged subjectively to be underexposed. An increase of 3
counts (0.01 log E) and & counts (0.13 log E) in the exposures of
S50-130 and 80~255, respectively, vesulted in satisfactory exposure for
the remainder of the mission.

4.,1.8 Engineering Tests

Twenty-two engineering tests were planned for Mission 1213,
Nineteen of these tests were at least partially accomplished and pro-
duced satisfactory results; the others were deleted because of unde-
finable requirements or lack of appropriate acquisition opportunities.
Three tests performed on Mission 1212 were eliminated from this mission,
and eleven new engineering requirements were identified. GSeveral of
the new tests pertained to the evaluation of the special filme included
in this mission. Table 4-2 summarizes the objective and status of
each test.

4.1,9 Processing and Reproduction

The core locking pins were in place on all mission segments.
Tnitial inspection of RV-2 revealed significant amounts of moisture
on the external structure due to the water recovery, Subsequent
inspection showed the interior to be dry with no damage to the film
gtacks. Although there were some changes in the processing eguipment
used, the system production curves and standards rewmained unchanged
from previcus missions.

TABLE 4-~2

SUMMARY OF EXGINEERING TESTS

Test Objective Status
1 Through=-focus Optimize focus settings Successfully com-
{1414) pleted and confirmed
in RV-1
34 Bmear slits Determine optimum skew Successfully com—
angle and £ilm velocity pleted in RV-1

UOAA settings

4.9
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TABLE 4-2 (CONT'D)

SUMMARY OF ENGINEERING TESTS

Test

Smear slits/
specular

Smear slits/
chute pressure

Smear slits/
thru Vx

Radiometric cal
(80-255)

Special pro-
cesging (80-255)

Radiometric cal
(50-130)

Tucson acquigi-
sition (1414)

Quality monitor

Quality compari-
son

9 Tribars for reso-
lution (1414)
9s Tribars
(80-208/460/
46477011)
BYE-9570/79

Objective

Evaluate use of speculdr
images for O0AA settings

Evaluate effect of chute
Pressure On SMeAr errors

Correlate on-orbit smear
with ground test through—

Vx results

Determine image transfer
& radiometric calibration

To assess processing &
duplication techniques

Dupe tone repiroduction

& radiometric calibration

Standard scene for
migsion-to~mission
quality comparison

Monivor image quality
during the mission

Comparison of film
types (S0-208/460/464/
7011)

Photo quality assessment

Resolution transfer and
tone reproduction

4-10

—Fop—Soereta

Status

Successfully com—
pleted in RV-1

Requirement deleted

Accomplished in RV-2

Completed in RV-3
and RV-4

Completed in RV-3
Successfully accom-
plished in RV-2,
RV-3, RV-4
Accomplished in RV-1,
RV-2, RV-3, RV-4
Accomplished in
RV~2, RV-3, RV-4

Accomplished in RV-4

Successfully accom—
plished in RV-1,
RV-2, RV-3, RV~4

Aecomplished In RV-4

Approved for Release: 2025/07/25 C05128734
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Test

18D Insite wheat

19

24

25

26

27

28

29

30

field (80-130)
Van acquisitions
Special targets

(50~130)
Through-exposure

(80-208/460/

464/7011)

Orbital/sensito-
metry

Parabeldic dish
mensuration

Diffusion model
Bar XC
{1414 & special

films)

Low light level
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TABLE 4-2 (CONT'D)

SUMMARY OF ENGINEERING TESTS

Objective

Insite calibration

Evaluate atmospheric
effects on image quality

Establish exposure/
quality relationship
for special films

Evaluate on-orbit sensi-
metry

Test mensuration
Programs

Study viscous processing
diffusion effects

Measure film distortion
characteristics

Evaluate low light
level processing
techniques

Status

Accomplished in RV-2
only

Accomplished in RV-1,
RV-3, BV-4

Deleted ~ No targets
defined

Completed for S0-208/
464 only in RV-4
Completed in RV-1,
RV~4

Accomplished +4in RV-3

Accomplished in RV-3

Accomplished in RV-2,
RV-4 (types 7011 &
§0-464 mot completed)

Requirement deleted

NPIC's evaluation of the black-and-white duplicate positives
from Mission 1213 show them to be slightly lower in quality than those
of previous missions.
pected bounds of resolution transfer characteristics and, hence, do
not constitute a significant problem.

BYE-9570/79
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The resplution losses do fall within the ex—

Approved for Release: 2025/07/25 C05128734




C05128734

Approved for Release: 2025/07/25 C05128734
—Fopr-SeoretHEAGOMN

4,1.10 Exploitation Suitability

The overall average NIIRS rating of Migsion 1213 was 3.6,
which is 0.4 NIIRS lower than Mission 1212 and 0.6 NIIES lower than
Mission 1210, This average is based on a reduced nunber of ratings
because of changes in the read-out requirements, The lower performance P
level was not attributable to scan angles, vehicles altitudes, or
solar elevations, but did show some preference to geographic area.

Analysis of color imagery indicates PI suitability of S0-255 -
and 50-130 from Mission 1213 to be similar to those film types from
previous summer missions, These films are very useful for agricultural
assessments, economic intelligence in mining and shipping operations,
and monitoring possible nuclear weapons development in the third world
areas,

A special evaludtion of the new {ilms was performed to deter—
mine whether they have the potential to provide an improvement in NIIRS
values over the standard 1414/50-208 emulsion. The evaluation was de-
signed to eliminate the influence of altitude, target type, scan
angle, and solar elevation. The overall results indicate a significant
confidence that the 7011 (S0-315) and 50-464 films will provide better
quality imagery than the present standard emulsion. -

4,2 MAPPING CAMERA SYSTEM
4,2.1 Operations and Performance

The Misgion 1213 mapping camera system operated on 201 revs
between Rev 3 and Rev 1816, with RV-5 recovery on Rev 1825, A total
of 2115 frames were exposed in the terrain camera and a corresponding
number of frame pairs in the stellar camera, This total includes 22
frames of film type 3401 and 60 frames of film type 1414 in the terrain i
camera for In-flight calibration and ultra-thin base film image quality
evaluation.

Post flight analyses conducted at the processing site, the
contractor Tacility, and the Defense Mapplng Agency Topographic Center
(DMATC) have shown that mission objectives were met with a high level
of success, and that this terrain camera produced image quality and
resolution comparable to past mapping camera missions. Tmage analvsis
performed on 1414 film showed no significant differences between 3414
and 1414 films, An adequate distribution of simth magnitude stars -
wak acquired on the stellar frames, and ancillary data genervated by
both units were acceptable.

BYE-9570/79 —lop-Soaret—
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Weather during photographic operarions showed improvement
over Mission 1212, Approximately 35% of all frames were 90-100% oloud
free,

Table 4~3 summarizes significant mapping camera activities.

TABLE 4-3

SUMMARY OF STGNIFICANT MAPPING CAMERA SYSTEM ACTIVITIES

Rev Activity Lvent

- Ascent No anomalies

3 Photography Healrh check

146 Photography Bar XC acquisition

960 Photography Bar XC acquisition

1546 Photography Bar XC acquisition

1677 Photography In-flight ecalibration

1684—~1816 Photography 1414 amcyguisitions

1790 Photography Bar XC acquisition

1825 RV=~5 recovery Successful air
recovery

4,2.2 Mapping Camera System Data

Mapping camera system data for Mission 1213 is presented in
Table 4-4.

TABLE 44

MAPPING CAMERA SYSTEM STATISTICS

Element Camera
Terrain Stellar

b 8 -Y
Focal length (mm) 304,779 252,878 252,324
Filter type W-12 none none
Reseau 5/N 020 041 040
Lens S/N 009 018 017
Supply spool §/N 065 105
Supply film weight (1bs) 56.72 10.07
Film data:

Terrvain camera: Film tvype (feet) 3414 (3270)/MCD(2)/3401(3031415(100)
Stellar camers: Film type {(feer) 3400(1872)/50-344(230)

BYE-9570/79 —Fop—Bacret
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4.2.3 Image Quality -

The majority of the image quality from the terrain camera
was good to excellent and appeared consistent throughout the flight.
The average resolution derived by VEM analysis was 94 lires/mm. Target
imagery of the ¥t, Huachuca resolution range was not available for
evaluation on this mission. Stellar imagery was good for both units.
On evaluated frames, each stellar camera recorded éth magnitude and
fainter star images.

4.2.4 Exposure -

Density measurements made at the processing facility indi-
¢ated that the exposure levels were slightly higher than nominal,
An adijusted exposure algorithm for 1414 film and equivalent Wratten
12 filtration will be implimented on Mission 1214.

4.2.5 Thermal Profile

Following on~orbit stabilization, the terriain camera
average temperature was steadv at 74.0°F and the stellar cameras at ..
74.5°F,

4,2.6 Pressure Profile

Average film path pressure stablized at 16 micrometers. A
maximum of 17 and a minimum of 16 micrometers were recorded during
the flight. —

4.2.7 On-0Orbit Calibration

In addition to the preflight ealibration data, two additional
calibration steps~-range and stellar, which are distinctly separate
operations——are conducted in-flight.

Range calibration is conducted while operating the camera
in the normal mode over a ground range containing accurately measured
control points. A typical range is the Bar XC located in the Arizona/ .
New Mexico area. Stellar calibration, conducted at the end of the §/¢
mission, is accomplished by inverting the vehicle to simultaneously
give each of the §/T lenses a view of the starfield. -

BYE-9570/79 —F e e —
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43| The Navigational Package (NAVPAC) flight unit operated without failure for the

entire mission. Doppler frequency data collected was of high quality.

The NAVPAC uplink antenna deployment data gave indication of less than full
deployment, Although subsequent analysis confirms this situation, the data being
analyzed is suspect. In-house testing procedures for future systems have been
modified to provide mozre confidence in the operational deployment data. The
antenna was suceessiully operational,

The Miniature Electronic Static Accelerometer (MESA) orbital cyclic temperature
variations esxperienced on 8V-13 were reduced on §V-14 by the addition of a heat
shield to protect the MESA from direct sun. This maintained the baseplate
temperature at 34°F +5°F which was functionally acceptable., However, to reduce
the =5°F excursion, SV-15 will include heaters to maintain the baseplate temperature
at 105°F with minimal excursion., The MESA X and Y axis noisge, present on

8V-13 was also present on 8V-14, To correct this problem on 8V-15, low noise
preamplifiers will be added and full scale limits on all thres axes will be decreased.

Some of the experiment resulis were as follows:
o  Dusl Tracking Loop (DTL) calibrations were successfully aceomplished,
o A NAVPAC/MESA power-down - power-up sequence was performed to
obtain MESA start up data.

With the MESA off, two high rate data storage tests were conducted. Also with
MESA off, two direct read-out tests were conducted, One utilized transmitter 1

and the other utilized transmitter 2. Both sets of tests were successful,
4.5 DOPPLER BEACON SUBSYSTEM (DBS)

The Doppler Beacon Subsystem (DBS) performed normally in support of the longest

mapping camera mission to date (118 days). The primary transmitter, oven and

oseillator combination was used throughout the mission, which provided good signal
. strength (100 - 125 dBm) on both doppler frequencies,

At the conclusion of themapping camera’s miggion, all the redundant DRS commands
and functions were exercised without ineident, The 8V command and telemetry
support was satisfactory, No anomalies were reported.

Approved for Release: 2025/07/25 COS128734......me i -
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4.3 NAVPAC, MESA, AND DOPPLER BEACON SYSTEMS (DBS)

4.3.1 The NAVPAC flight unit operated without failure for the
entire mission. Doppler frequency data collected by the NAVSAT receiver
portion of the hardware was of high quality. One dav's worth of data
was lost after a command computer failure at Boss prevented the sending
of a tape recorder stop and reset commands at the end of a readout.
Subsequent units have been modified so that the logic is reset auto- L .
matically when beginning of tape is reached.

The MESA system produced questionable data for two reasons:

a. The thermal environment induced short duration ano-~
malies and biasg variations sgbout theé vrbit. For future wissions,
a thermal shield is to be placed over the MESA assembly. 7

b. Aceceleration through orbit adjusts (0A's) were not
measured because the Z=second delay time in the automatic instru~ —
ment range selection was too long. This has been reduced to .25
seconds and the measurements have been successafully read in ground
tests.

The follgwing experiments and calibrations wevre successfully
completed.

a. The 3f-hour warm-up of the NAVPAC primary oscillator
was more than adequate to reach the required frequency stability.

b. TFight dual tracking loop calibration tests of twelve
hours duration each were conducted to evaluate the relative perfor-
mance of the three receivers.

¢. {One twelve-hour test of high speed telemetry data
(MESA off, mode 1) was run to evaluate short term behavior of the
receiver system. o

d, Varicus modes and back-up equipment were tried and
the hardware operated as expected.

4.3%.2 The doppler beacon system (DBS) performed normally in support
of the longest mapping camera mission to date (113 days). The primary
transmitter, oven, and oscillator combination was used throughout the
migsion, which provided good signal strength (100-125 db) on both
doppler frequencies. At the conclusion of the mapping camera's mission,
all the redundant DBS commands and functions were exercised without -
incident. The SV command and telemetry support was satisfactory; no
anomalies were reported.

BYE-9570/79 —Fop—Seere
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4.2.8 Bummary of Anomalies

The only mapping camera anomalies occurred on Revs 91 and 93,
The redundant stellatr pressure monitor indicated three erratic pressure
signatures. The primary pressure monitor indicated normal operation.
Engineering analysis indicates the erratic signal was attributed to
the telemetry microswitch., It caused no operational problem and did
not recur.

4,2.9 Exploitation Suitability

Technlcal analysis of Mission 1213 imagery by the DMA Post
Flight Analysis Teanm included a comparison of the photography with
system specifications. As a result of their instrument measurements
and various other metric evaluations, it was determined that the sys-—
tem satisfied all critical performance requirements.

4.2,10 Processing and Reproduction

The RV arrived at the processing site in good condition at
1000 hours EST, 18 October 1977. Both film spools were also in good
condition.

Defilming was accomplished on 18 October, and no static dis-
charges or film sticking were noted during the presplice operation,

The terrain and stellar records were processed without
incident, The 3401 and 1414 portions of the terrain record were
processed separately.

A 52-fuot strip of stellar record was rewoved and processed
as a test to assess fog levels.

Optical titling was accomplished on 957 of the terrain 3414
film. The stellar record was 677 optically titled. The remaining were
hand-titled.

All duplicate copies were printed on the Kingston printers
using the Actinic-Butterfly Contrast Control (ABCC) technique. Dupli~
cate positives of the 3414/1414 tervain films were prepared on §0-192,
Duplicate positives of the 3401/$0-284 terrain films were prepared on
Kodak Aerographic Dupliecating Film (Estar base). Duplicate positives
of the stellar 3400/30-344 film were preparved on S0-284. All duplicate
negatives were prepared using Kodak Direct Duplicating Aerial Film
{Estar base) 2422.

4-15
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S77-2 Pallet Experiment

The 877~2 Pallet system performed successfully for 172 days in orbif except
for a ROCA faflure late in the mission and an SRE/TRE anomaly on day 57.
Approximately 728 hours of data were read into the pallet tape recorders and
subsecuently read out and transferred to SAMTEC (the BAMSBO-designated {light

data processing agency). There were several interruptions in the S77-2 system

tasking, caused by conflieting host vehicle activities and power shoriages; however .

all of the objectives of the 877-2 flight requirements and operations plan incl
coverage of primary SRE/TRE special interest areas were met. Based on
observation of the pallet status telemetry, which was monitored continuously
throughout the flight, it was concluded that all contractor, GFE and experiments
operated normally, except for the ROCA and the SRE mirvor drive system. All
877-2 data tapes, command listings and orbital vectors lave been sent to the
appropriate agencies (SAMTEC, AFTAC and SAMSO)} for merging with and to
ilitate processing of pallet downlink data.

Bome of the more pertinent resulls were as follows:
©  Seven complete and one partial twenty day tasking cycles were completed
during the mission.
o Successful tests of the pre-modulation filter bypass and the tape
recorder bypass modes were conducted.
o WA horizon sean test was conducted for CRL 246 during solo.

Special coverage of Kwajelein dumng cooperative sounding rocket launches
was made for the benefit of the NRL 607 experiment,

o The pallet thermal control system pwforma.nce was essentially
as predicted.
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=
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4.5 NICKEL-HYDROGEN (NiH,) BATTERY PALLET EXPERIMENT
= All the NiH, battery flight tests were successfully completed. The
experiment demonstrated that the battery could survive the space environ-
ment and could support both a 1 amp operational NAVPAC/MESA lead (127
b days) and a 5 amp simulated load (52 days). The battery was charged to
a K2 level (907 state-of-charge) 141 times and was discharged using the
load bank 26 timee with expected results each time,
The only operational problems to arise were:
a. Early in the {light, an error was discevered in the flight

- suppert data base that caused the battery bus te voltage to appear
low.

s b. After the host vehicle began supplying a near continuous
low current charging the battery, the NiH, battery temperature
started rising. Since the battery was at a high state-of-charge

e (approximately 90%), most of the charging current was converted to
heat. By switching the NAVPAC/MESA load (1 amp) back to the host
vehicle bus and using the load bank to perilodically discharge 5
amps for 3 revs, the battery temperature limits were maintained.

.

- 417
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L SUBSATELLITE

o

A classified Bubsatellite (85U-32) was carried into orbit on the ~Y side of 5V-~14.

Total weight of the 55U system was 648, 8 pounds of which 590. 9 pounds separated

from the 8V, Separation of the 851 oceurred at 8V Rev 13.5 at 2° South latitude

on g descending node. The 8V yawed -18. 6 degrees for the 38U separation event.

The 55U went on to achieve ifs intended orbit and function.
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PERFORMANCE EVALUATION TEAM
REPORT NG, 1218

SECTION ¥V

BEENTRY VEHICLE SUMMARY

BE1 SUMMARY

Repovery statistics are shown dn Tables 5-1 and 5-2. ALl reentry
wehiele (RV) op-orbit and teentry events ocourred as planned, and the RV
flights followed the predicted trajectories., 411 five {lights were
successfully retrieved near the PIPg Févr-serisily-andopne-Fion- thi-wabay

twrdaces
’ iy : &% Ewm
A&

411 pavlioads were recovered dn good vondition with po deficiencies
attribubable to the RVs, ALl subsystems performed satisfactovily and
met all wission 1equ1renents. W ‘tﬁe t@r’gﬁ*t“"”m dﬁrdﬂn?t«-wi&m&%&yw -

5.2 MARK VI REENTRY VEHICLE SYSTEMS

ALL on-orbit funetions for the Mark VITI {pan catera) RVs were
normal and oeeurred on tims. The 89 provided o satisfactory pitch angle
for each BV separation. A1 other SRV interface Topetions were nomibal.
The RVs were adequately apin stabilized duving the vacuum coast phase and
asrodynamically stable during the atmospheric phage of the reentry
traiertory .

411 subsvatems performed sacisfactorily with the following swd excep-
t::?m%:
! & 4 ”
Kegmvery syétcm Lafgor cone: & on RV-2 rhé carget cdﬁ@ did nét
A.deDJ,cv\-" szhlch pregladed aer;:‘al r?LTleﬂi and resufted in-a fur-
< face, racavery. Postfllgnt investigation ihdlLuted that érr}n&
----- parﬁchute déplovment some of the géoderic 1;neb, Which dive a
Apart of rhe tdrget gone 6651ga, Arrapped avbund rhe cofie pack *
fpreventimg propers ﬂeplovment Analv51g Andicares rhat the qu
o S tem &eaxgn conqﬁat does 1nvoive ] mlnmr threat rathar fhaa.thls
betmg -1 mnique defzciency 4f the RV*% TECOVery qutem* ?ﬁéﬂ
thmugh ‘the present recavery systemy threat is eon51dered Ao,
changes aye being incorforated to ifurther reduce the threat,

SMRC line separation: during ;}nqtfhg;ht in pestion, deposition

an recoversd compenents indicated that /gir ¢ lines had
s separated from comnectors during BV/SV prdraLiOlh In all cases,

51
. BYE-8570{1% e oret—m
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bolt fracture and SMDC line detonation occurred normally. This

event has occurred on previous flights and no further corrective
action is considered necessary,

5.3 MARK V (STELLAR/TERRAIN) RECOVERY VEHICLE SYSTEM (RV 5
i U g “
. RV-5 (8/N M@Q) was successfully recovered on Rev lw%?’s after 1&3 days.
Recovery statistics are shown in Table 5-2. All RV subsystems performed
normally. The SV provided a satisfactory pitch angle after a yaw reverse
and all other interface functions were nominal.

s“é“’

The miss distance between the predicted impact podnt (PIP) and the

estimated po;mt of parachute deployment (EPPD) was calculated to be -8+87

- NM long and. MNM east of the ground track. The capsule was recovered
at k34508 feet on the first pass.

The only exception to an etherwise normal reécovery sequence was after
the execution of the trim and seal sequence (closure) when one of two
microswitches monitoring the seal door closing remained open. It regis-
tered L‘ne proper pO&lthI‘l after approx:LmatelyM seconcis Rostidduht

a%ﬁrﬂa‘i (_."EC.—\ Eonitiby st o k n"h ﬂg%*

— TABLE 5-2

RV-5 RECOVERY SUMMARY

Recovery rev |04
Date it Juky (978
Pavload weight (100%) GE B} iy

SV recovery orbit

Perigee (MM)/apogee (MM)/argument perigee (deg) 444 }&/}3?“?. 3?“3/!33'3%‘?7‘&

8V pitch angle after yvaw around (deg) s, B O
PIP EPPD Air Catch
Latitude | SR e Egt i PR e A
3 Longitude /§4° 25.%' W Je#¥® 2'W 184% 221w
Altitude {};Msw feadh e g‘;}zzm .gm;i”
5.3
BYE-9570{79 —Fop—Seete
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PERFORMANCE EVALUATION TEAM
REPORT NO. 1213

SECTION VI
OPERATIONAL SUPPORT
6.1 SATELLITE CONTROL FACILITY (8CF)

The performance of the SCF in support of Mission 1213 was excellent.
This was the longest low altitude satellite mission in Air Force history.
The 180-day Llifetime exceeded the previous mission record by 14%. The
1,214 command messages generated during the TFlight is a first for this
program. The 2,914 rev duration led to a significant increase in nearly
all resovurces. Several equipment and operational problems were encoun—
tered; however, the problems caused minimal impact to the overall mission.
Command message generation and transmission and downlink TM reception and
processing supported the operation satisfactorily.

6,1.1 Preflight Readdiness

Hardware and software interfaces were validated during four
readiness exercises. Development rehearsals were conducted during the
periods 24~28 January, 21-25 March, and 24-27 May 1979, A 48~vev dress
rehearsal was conducted during 14-17 June 1979, Activities included
day one testing, normal flight operations per the profile, and telemetry
plavbacks for the first five revs.

6.1.2 Orbital Operations

A nominal one-rev load cycle for the payload was emploved during
the miseion., A total of 2356 command messages were planned, of which 1214
were generdated and 1189 were dactually loaded into the vehicle. The major
reasons for nongeneration of plapnned command messages was that mo payload
selections cecurred within the new message generation space. The major
causes Lor rejection of generated messages were {1) wvehicle problems, (2)
station problems, and (3) message generation/cycle-related problems. One
dedicated CDC 3800 computer was used throughout the operation; a second
computer was used as required. Approximately 5,910 computer hours were
used for a mission average of 32,8 hours per day. Thig resulted in the
use of 1.50 computers per day. The Varian 73 (EBC), CDC 160A, and 1230
MTC computers were also successfully utilized. There were 2,959 contacts
made with the SV through the remote tracking stations. The totals for
each station are listed below:

6-1
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— inability to properly strip telemetry data from the bird buffer tape for
use by MPR, The second problem concerned reporting of zero data for a
panoramic camera health check which could not be properly processed by

” the user agency. Corrections to both problems were successfully made.

6-3
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APPENDIX

GLOSSARY OF TERMS
o B

Avvitude Control System,

Aft-looking ("B") camera.

Ampere-Hours.

General-purpose satellite flight support software
at satellite test center (8TC).

Active thermal control.

Acronym for data compression technique used for
transmicting data from remote tracking station
(RTS) to 5TC.

)

Bird buffer retrieval tape. Records RTS trans-
mission at STC,

Facility for primary f£ilm processing and immediate
postflight evaluation.

Back-up decoder.

Back-up film transport.

Booster wvehicle,

o

Camera, target, and sun angular relationship,
Angle at target between line from target Lo sun
and target to satellite vehicle {(§V).

Charge current controllexr.

Photographic vacuum test chamber located at East
Coast sensor subsystem contracter (S8C) faeility.
Photographic vacuum test chamber located at
satellite vehicle integrating contractor (SVIC)
facility,

Controlled Range Network.

Program for predicting on-orbit performance that
combines models of target acquisition, atmosphere,
illumination, and camera performance.

Current signal integrator.,

Constant velocity.

Al
—Fopr-Secres
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LIFEBOAT Incorporates minimal command system and tertiary
attitude reference system for achieving proper
alignment to effect recovery of two RVs and to
deboost the satellite vehicle (SV).

. e
MAA Misgion Analysis Area.
MCD Materiel change detector.
MCM Mapping camera module.
MCS Minimal command system.
MESA Miniatuyre electrostatic accelerometer,
- MEA Measurement [ilter assembly.
Mono Monoscopic operation or viewing.
MPR Mission performance report.
. MTF Modulation transfer function,
MWC Midwest contractor (RV 1 through 4 contractor).
N
NIIRS National Imagery Interpretability Rating Scale.
NM Nautical miles.
- NPIC National Photographic Interpretation Center,
_O._
OA Orbit adjustment.
OAK NPIC publication that lists results of first phase
photo exploitation.
. OAS Orbit adjust system,
0B Optical bar.
DOAA On-orbit adjust assembly (smear adjustment).
- Op An operation of camera while in orbit.
OTD Optical Technology Division of 8SC.
. e
PACS Primary attitude control system.
PRF Plane of best focus.
PCM Pulse code modulation.
PDS Power distribution system.
— PFA Post flight analysis,
PY Photeinterpreter
A-3
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_.T..
- TCA Two~camera assembly.
™ Telemetry.
TR Tape recorder.
TT&C Telemetry, tracking, & command,
- T Take-up unit.
'TUNITY Computer program for 1200 series mission support
at the STC.
=
UTR Ultra thin base film (1.5 mil)
- UuTB Ultra ultra thin base film (1.2 mil).
_V_.
VAFB Vandenberg Air Force Base.
VBE Variable block erase.
. VEM Visual edge match.
A-5
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e TABLE 3-33

TRI-BAR RESOLUTION READINGS
- PITCH TESTS

_ TEsT FWD AFT
DESCRIFTION IN | CROSS | GEOM. | 1IN |CROSS | GEOM.
TRACK | TRACK | MEAN | TRACK | TRACK | MEAN
TEST 9-1 +2.5° | 151 136 | 143 193 | 160 175
8-23-74
- +2.0° | 146 126 | 135 188 | 164 175
SEQ 648
PITCH ANGLE +1.0° | 170 141 | 155 208 | 173 190
0° | 202 174 | 188 206 | 173 183
- -1.0° | 196 175 | 184 201 | 167 183
-2.0° | 191 164 | 176 184 | 166 174
~2.5° | 175 160 | 167 173 | 154 163
3-59 BIF 007-10003-75A
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Figure 3-26. Performance Plot, Geometric Mean, Rad X = (.052,
Pitch Test, FWD and AFT Cameras (Sheet 1 of 2)
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Figure 3~26, Performance Plot, Geometric Mean, Rad X = 0,052,
Pitch Test, FWD and AFT Cameras (Sheet 2 of 2)
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e FOCUS ¢
+10 [~
B s - AT NADIR
- SCAN ANGLE
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fd
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s
— 3 N N N YOO T N O T T N N U T
-2.5" 0° +2.5°

FIELD ANGLE

DYNAMIC MATERIAL CORRECTIONS TO LINE TARGET DATA:

FWD CAMERA (-2.5% FLD) (0% FLD) (+2° FLD)
. NADIR SCAN ~=3y -8y “6y1
AFT CAMERA (+2.5° FLD) (0° FLD) (-2° FLD)
— NADIR ‘SCAN -6y -84 ly
Figure 3-27. Delta Between Recycle and CV Modes at 052/30°70°
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rLICH
TEST 2 i 47,2 A | 45,67 2.5 +3.3 - 18 by & 357 43.4 38.5% +3 41,5 ~& 33.5
82376
2 +2.0% 6.6 33.8 ] 3307 +iLE +3.3 3G wdy +2,8 5.9 32.% | 4904 dy 254 - 19.4
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. Figures 3-28 and 3-29 present the pitch test field curvature evaluation with
“the corrections applied incrementally to the raw line target data. To illus-
rrate the range of values experienced to date in pitch test measurements,

the Chamber A~2 vraw data is plotted in Figures 3~30 and 3-31 and Chamber A
raw data in Figures 3-32 and 3~33.
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_W

o0

L 4

ALL PREVIOUS CORRECTIONS PLUS MATERIAL DYNAMIC EFFECTS

2
PITCH TEST DATA CORRECTED FOR MIRROR DECI
DEFORMATION AND METERING ROD COMPRESSION

ANGLES; ALSO COLLIMATOR FOCUS AND GRAVITY

a W b
. @
W
ALL PREVIOUS CCORRECTIONS PLUS MATERIAL FILATHESS
W &>—O
- .

ENTRATION AND
DUE TO PITCH

EFFECTS

o ¢ *
B RAW DATA é
] | | | | |
“3,00 =2.00 -1.00 0. 00 1.00 2,00 3.00
45° ANGULAR T.OCATION 55°

Figure 3-28. Pitch Test Evaluation, FWD Camera
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¢ CH "D" DATA
% PITCH TEST LINE DATA

%/‘\«i}

ALL PREVIOUS COBRECTIONS PLUS MATERIAL DYNAMIC EFFECTS

ALL PREVIOUS CORRECTTONS PLUS MATERIAL FI

@\9///0\\@/@

¢

LATNESS

L 4

PITCH TEST DATA CORRECTED FOR MIRROR DECENTRATION AND

@\@/\

L 4

. DEFORMATION AND METERING ROD COMPRESSION DUE TO PITCH
ANGLES; ALSO COLLIMATOR FOCUS AND GRAVITY EFFECIS

oY

W

e ¢
RAW DATA A
| | | | | |
~3.00 ~2.00 -1.00 0.00 1.00 2.00 3.00
55° ANGULAR LOCATION 457

Figure 3-29. Piteh Test Evaluation, AFT Camera
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Figure 3-30. Chamber A-2 Pitch Test, FWD Camera
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Figure 3-31. Chanber A-2 Pitch Test, AFT Camera
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Figure 3-32. Chamber A Pitch Test, FWD Camera
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Figure 3-33. Chamber A Pitch Test, AFT
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SECTION 4

ELECTROMECHANICAL PERFORMANCE

Reviewing electromechanical acceptance data and its correlation to dcceptance
photo data confirms the system has demonstrated compliance with all perfor-

mance regquirements. No out-of=-gpecification conditions exdst.

4.1 EMERGENCY SHUTDOWN

Verification of controlled system shutdown to both inteérnally and externally
commanded LESDs was performed during assurance and acceptance testing. Tor
all ESbs, the system shut down properly and the expected diagnostics were

present.

4.2 RY TRANSFER

Functional tests verified normal operation with an AGE take-~up sequentially
cabled to each of the feur RV locationg in accordance with the test parameters

of Table 2~1 (Format Test Matrix) of CEI Specification ST 621-0080-0001.

4.3 CAGING

Tooper and Supply Assembly caging tests were performed during horizontal and
vertical haseline testing. Acceptance testing, which is performed in the
vertical position, consists of cage, uncage, cage and backup uncage sequences.
All sequences were properly executed and all performance reguirements were
met. After completion of acceptance testing, the supply and loopers were

caged and verified in preparation for delivery te the integrating contractor.

4.4 MNEGATIVE CONSTANT VELOCITY TESTS

The NCVU operation in TU ONLY and SU ONLY was verified during assurance tests;
the NCV mode was wverified during vacuum acceptance tests. And, in all tests,

the tracking and eleectromechanical performance was proper,

b~1 BIF 007-10003-75A
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4.5 SCAN MODE

All scan centers and scan angle lengths were tested suc
horizontal baseline format tests. The off center gcan
tional mode verification tests, which were conducted in
performance requirements. In each, evaluation of elec
cludeg wverification of phasing, shutter open and close
EM signals. Actual frame lengrhs are measured on the f

format tests.

4.6 START/STOP TIMES

TE 0515

cessfully during the
tests and the opera-
vacuum, also met all
romechanical data in-
time, and assaciated

ilm exposed during the

All measured start/step times as required by the CEL specification were within

specification. For the Vr/h=0.052 runs, the start/stop times range from 66

to 67 seconds thus meeting the CEl requirement of being less than 71 seconds.

4.7 SLIT WIDTH

The measurement of slit width versus slit command is within specification

{See Table 4-1 for calibration of measured widrh and telemetered width versus

commanded width.)

4.8 OPTICAL BAR SCALING

Optical bar velocity calibration was performed in both

Blocks I and II of the

§CC, The calibration {(Table 4-2) shows that the actual velocities at all Vx/h

commands tested tracked the theoretical value within one percent of the mawi-

mum commandable velocity (0.00054 rad/sec). At no time

during system testing

did the optical bars exceed the +1 percent velocity limit set in the S8TC

Limit check.

4.9 FINE PATH PERFORMANCE

The following parameters, evaluated to monitor the perf
£ilm path, were within specification during the accepta

by the CEI specification:

4~2

RS

ormance of the fine

ce runsg delineated

BIF 007~10003-75A
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TABLE 4~1
SLIT WIDTH CALIBRATION, 8/N 015
FWh AFT
SLIT SLIT MEASURED SLIT MEASURED EXPECTED
COMMAND DIAGNOSTIC SLIT WIDTH DYAGHOSTIC | SLIT WIDTH SLIT WIDTH
(DECTIMAL) (COUNTS) (INCHES) (COUNTS) (THCHES) (INCHES)

0 1 0.079 - - 0.680

1 9 0.084 9 0.086 0.086

2 18 0.094 17 0.095 0.093

4 33 0.107 33 111 0.109

8 66 0.149 67 155 0,150

16 131 0.281 129 0.283 0.280

24 193 0.522 183 0.523 0.525

31 249 0.901 249 0.904 0.910

28 227 0.726 227 0.734 0.719

20 162 0.388 16l 0,390 0.384

16 129 0.278 129 0.285 0.280
1z 97 4,205 96 0.204 0.205

0 1 0.079 2 .083 0.080

4=-3 BIF 007-10003-75A
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TABLE 4-2
OB SERVO CALIBRATION
FWD CAMERA
CMD IN CMD VE/H ACTUAL VX/H (RAD/SEC) ERROR FROM
COUNT CEL101X5 (RAD/SEC) (OB ENCODER} THEORETICAL
39 0.01799 0.01812 +0.00012
49 0.02208 0.02220 +0.,00011
59 0.02617 0.02630 +0.00012
69 0.03026 0.03039 +0.00011
79 0.03435 0.03447 +0.00011
&9 0.03844 0.03857 +0.00011
99 0.04253 0.04266 +0.00011
109 0.04662 0.04674 +0.00010
119 0.05071 0.05085 +0.00012
127 0.05398 0.054173 +0.00013
AFT CAMERA
CMD IN CMD VX/H | ACTUAL VX/8 (RAD/SEC) ERROR FROM
COUNT CE101XS (RAD/SEC) (OB ENCODER) THEORETICAL
39 0.0L799 0.01811 +0.00011
49 0.02208 0.02220 +0.00011
39 0.02617 0.02630 +3.00012
69 0.03026 0.03039 +0.00011
79 0.03435 0.03447 +0.00011
89 0.03844 0.03859 +0,00011
99 0.04253 0.04266 +0.00011
109 0.04662 0.04674 +0.00010
119 0.05071 0.05085 +0.00012
127 0.05398 0.05413 +0.00013
b4 BIF 007-10003-75A
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- Phase Lock Error + &Pg {Theoretical) Skew Angle Modification (¢}
Fine Tension Metering Capstan Tachometer
— 0B Summed Error A?f {Theoretical) - APf
Metering Capstan Summed Ervor Film to Bar Sync (FBS)

Photo Mode Erxror (PME)

The limit checks and the percentage of samples within the limits for the
- metering capstan summed error and the film-to-bar synchronization signals

are shown in Table 4-3.

The metering capstan summed o¢rror has been evaluated by comparing each CEI-
required run to a particular reference yun. At each temperature, a reference

ran is designated for each different Vx/h. A small percentage of metering

capstan summed error samples during P Mode are examined to determine the
AAAAA mean and two-sigma for the run, e.g. at Vx/h=0,052, the program examines
15 samples at each of the three collimator positions or 45 out of 636 {about
seven percent) and calculates the mean and two-sigma. A delta of 0.04 inch/
VVVVVV sec 1s added to establish the acceptance window for all the other samples of
the reference run and all the P-Mode samples of any other Vx/h=0.052 run at
the same temperature. As can be seen from Table 4-3, all the rums have

greater than 99 pervcent of the samples falling within the reference window.

4.10 FOCUS

Focus for the fwd and aft cemeras was calibrated at nadir., Shown at tempera-

tures of 47°F, 70°F and 93°F are three point calibrations (Figures 4-1 and 4-2)
between the focal plane position as read from the telemetry diagnostic and the
AAAAA corresponding focal plane command. Theoretically, this 15 & one for one lipear
relationship resulting in a straight line of 45 degree slope, as shown, Actual

data measurements are plotted with (+).

In addition, at each of the three commanded focal plane pesitions, the film
line targets were examined and the average (in-track and cross-track) point of
best focus determined. As expected, for this relationship, a horigontal line

plot should regult because moving the physical focal plane should not affect

45 BIF 007-10003-75A
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TABLE 4-3
LIMIT CHECKS AND SAMPLE PERCENTAGES, METERING CAPSTAN
SUMMED ERROR. AND FILM-TO-BAR SYNCHRONIZATION SIGNALS
CEL SPECIFLOATION TESTS
PaRA, HAME SELULRENENT 707 VAG 477 Yo $3° yap
- . PoES Z IR 2+ G ZOIN WEd Y OIN
2,11 | MC SIRMED | WETHIN 420 + & RUN | SIDE] IN./SEC| SPEC | RUN | SIOE | 1N.JSEC] SEEc | R | Sipe | I EEC | spEC
ERROR TOLERANCE 967
OF THE TIME wip |0 J0.083 fio ... (PR fooss |ess | e onss | g9
’ aFr | o0.076 | se.e | |AFT [0.083 |00 2 UARC lgopBe 100
ros™ D 10,083 | 9.9 0, X FWD 10,088 | 99.8 | v B Ig.088 | 99.9
AFT | 0,076 | 99.9 AFT {0,088 100 AFT o.psy | 99,9
yoe® [ FD 0,079 100 |k lamn 0078 | 999 | v E | 0,086 100
APT | B.0B2 100 T olarr 10078 |30 AFT | D081 [100
. G052 fyp* IFWp [ 0076 Q100 | okieen 000BL L9098 | o w0087 100
WITH RESFECT 0.044 ART | DLO7S {1bo AFE (0075|100 AP} 0.081 945
TO REF RUNS .
L0.0% rog | FD 0.083 9.9
AFT 0076 100
wn | 0.083% |10
B Lowore |00
FRD 0.083 99.4
1os AFT 0,076 49,8
PIIM TO WITHIN 40,08 11 LED 00 | e 99.8 | yye | D 99.9
BAR SYNC I, /SEC 96% AFT 99.9 AFT 99.9 ART 99.4
OF THE TIME
D 99.% FHD 160 B 99.8
R P SRR P on.y [ | apr 99.9
B O I T PR O B (T FOPN O A U
- . N 1
AFT | g 200 AT Wi |98 AFT sep 100
FWIE 100 FWD Log i3] 160
T e +0.08 100 R P +,08 1100 B8 e | 40,08 100
D 100
Tog | RD 99.5
FHD 100
110 ABT 29.9
WD 99.9
108 AFT 99.8
46 BIF 007-10003~75A
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4 = POCAL PLANE POSITION VS CUMMAND
. € = AVERAGK BEST FOCUS OF LINE TARGET
V8 COMMAND AT NADIR
B0 -
o
@
+
4
36 ] i i ‘! I} 5 i i
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Figure 4-1. Focus Calibration, FWD Camera (CEI 111, 101, 115)
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Focus Calibration, AFT Camera (CEI 111, 101, 115)
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ar move the true focal plane, l.e. point of hest focus. Actual data measure—
ments are plotted with (®) and the average of these three data points results

in the horizontal dashed line.

4.117 POWER CONSUMPTION

The peak and average wattages during startup, photo and shut down were within
the specified ICD liwmits (See Table 4-4 tabulation of the percentage of the

corresponding ICD value for each wattage.)

TABLE 4-4

POWER CONSUMPTION
(Values in Percentage of Eaquivalent ICD Values)

CEL Run
108 11z 116
Peak Average Peak Average Peak Average
Start 75 46 35 53 54 51
Operate 65 54 61 b0 61 58
e Stop 57 49 53 57 59 55

4.12 DRIVE AND METERING CAPSTAN FREQUENCY SPECTRA

Data obtained during a single frame of CEL run 105, an 0044 calibration run,
are plotted in Figures 4-3 and 4~4 (Fourier spectra for all three capstan
summed errors of both cameras) and PFigures 4-5 and 4~6 (time based correla~

tions of each signal with film~to-bar synchronization). The sample frame

was taken with both skew and velocity commands seb at zero; CEL yun 105 was

with a RADX of 0.032 with IMC enabled.

The Fourier plot of the wetering capstan summed error for the FWD camera

shows the three typically predominant fregquencies. The lowest of these

{63 Hz) represents a once-~per-revelution disturbance emanating from the

48 BIF 007-10003~75A
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metering capstan; the highest (126 Hz) represents the metering capstan's

true twice~per-revolution disturbance. The middle frequency (104 Hz) rep~

resents a once-per-revolution disturbance caused by a

0.6~inch roller in

the platen assembly. None of these frequency components, however, represents

a potential performance problem.
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SECTION 5

OPERATIONAL DATA

5.1 TEST/SOFTWARE PARAMETERS

The parametric values unique to §/N 015 (Table 5-1) are provided as informa-

tion for use im future testing and software preparation

TABLE 5-1

S/N 015 PARAMETRIC VALUES

FWD AFT
Parameter Camera Camera Units
- 1. Design Stereo Angle 10°+1 L0%+1 Degrees, Min.
2. Field of View 5.73 5.73 Degrees
e %, Theoretical Focal 30 23 Microns
Length Shifc
(Vac to Airx)
. 4. TFlange Focal Length 4.7798 4.7793 Inches
5. Back Focal Length 0.9966 1.0015 Inches
- 6. Metering Capstan Diam, 0.99825 0.99820 Inches
7. OB Stow Angle 178 178 Degrees
8, Commandable Focal Step 2.14 1.98 Microns/
- Step Command
9. ¢ Offset CAB 40 Lag 25 Lead Arc~Sec
_______ 10. DOAA Skew Fixed Board ~110 +150 Arc~Sec
Value 001011 101111 Bit Pattern
11. O0O0AA Skew Variable o a Arc~Sec
. Board Value 000000 000000 Bit Pattern
12. 0DAA Skew Test Point 0.855 -1.001 Volts
Volrage
51 BIF 007-10003-75A
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o TABLE 5-1 {(Cont'd)
FWD AFT
""" Paraneters Camera Camera Units
13, Disable Velocity -, 0627 +03,0132 In/Sech
— Correction Vs/h = 0.054
Regigtance 502 100 Ohms
4. Q0AA Velocity Fixed 0.1021 ~.0292 In/SecH
— Board Value Vi/h = 0.054
000111 oooolo Bit Pattern
1%. QO0AA Veloeity Variable 0 4] In/8ech
e Board Value 00ao0o 000000 Vx/h = 0.054
Bir Pattern
16. O0AA Velocity Test 0.798 0.228 Volee@
- Point Voltage Vx/h = (.052
17. F & E Trim Resistors Rl = {} R4 = 910K Ohms
— R2 = R5 = Ohms
3 = 1 MEG R6 = () (Ohma
V 18, Steerer Trim Resistors
ART 249 102 Ohms
FEV 280 280 Ohms
- 19, Pneumatic Tank Volume 3850 3850 Cubic Inches
- 5.2 OPERATING CONSTRAINTS
There are no unigue operating constraints relating to operation of 8/8 013,
““““ other than those listed in the HSS0P document. Testing done prior to 26
September 1974 was conducted under the coustraints of the HSS0P document,
. Revision AS, and PM~1428, Revision G.
5.3 MASS PROPERTIES

Compliance with the mass properties ICD requirements is shown in Table 5-2,
The total weight and products and moments of inertia for an empty and full
midsection are tabulated in Figures 5-1 and 5-2. Figure 5-3 illustrates

the conrdinate axes and notation system.

5.4 1CD COMPLIANCE

/N 015 meets all applicable ICD requirements,

5-2 BIF 007-10003~75A
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TE 0515

ICD 14203138 SS/8BA MASS PROPERTIES

WEIGHT REQUIREMENT OF 885 MIDSECTION §/N 015/8V-12: total integrated §9

shall not exceed 7190 1b (Block II, 8SV-11 and SV-12

COMPLIANCE :
%
38 MIDSECTION
FORWARD SECTION FOR 8V-012

S/N 015 Fak 311.6

FHE
L/8N 0304 230.9

~ 2/8N 0274 230.9
3/8N 0224 231.4
4/SN 0254 235.7

t

ok ;
RV PUSTTION

i

|

MATERIAL (FLIGHT LOAD - NOM. WI)
CAS (FLIGHT LOAD)
WETGHT UNDER ICD LIMIT OF 7190 LB BY 54 LB

WEIGHT (LBS)
3978

1240.50
1850

68
7136.50

%
Final predicted wt. as shipped less material and gas
pin, fences and decontamination control)

Sk .
Predicted RV/TU assignments

***ro be verified by MWC

(includes SU caging

5~-3
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TE 0515
8BAT  1909.00 1976.27 2043.45 2088.27 2220.0
STATIONS | l I
VVVVVV [ 1 [ 1 SUPPLY
—— - i — [
{
El ! t . j
,,,,,, st 7NN L
X = < = 4 o Y
_ BN\ N
i ‘ AN f il
HA i 1
1y ’k 3 </| 1
o S 4L o %, [—
— T “a~vJ
T.CLA. z
- . COMPARTMENT
- PRELMATICY ELECTRONICS
— SUMMARY
PARAMETER VALUE
WEIGHT =  3978.0 LRS
X BAR =  2020.3  INCHES
Y BAR == 0.7  INCHES
7 BAR - 8.7  INCHES
IX0: ROLL MOMENT OF INERTIA =  677.4 SLUG FT2
o TYQ: PITCH MOMENT OF TINERTIA =  3404.9  SLUG FT2
120: YAW MOMENT OF INERTIA =  3473.5 SLUG ETZ
IXY: PRODUCT OF INERTIA = -29,2  SLUG ¥l
- IXZ: PRODUCT OF INERTIA = 35.7  SLUG Pl
I¥Z: PRODUCT OF INERTIA = -28.9  8LUG FI2

Approved for Release: 2025/07/25 C05128734
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Figure 5«1,
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SEAC LQ?Q,QQ 2043.45 2088.27 2220.0
» STATIONS } I |
l SUPPLY
]
i
AAAAAA H
h:9 b4
- COMPARTMENT
PNEIMATICS ELECTRONICS
SUMMARY
PARAMETER VALUE
WETGHT = | 5896.0  LBS
- % BAR = 2041.6  INCHES
¥ BAR = 0.5  INCHES
7 BAR = 6.5  TNCHES
— IXO: ROLL MOMENT OF INERTIA = £86.8  SLUG ¥r2
IY0: PITCH MOMENT OF TNERTIA =  4971.5  SLUc #rl
I70: YAW MOMENT OF INERTIA =~ 4901.9 8LUG FTZ
IXY: PRODUCT OF INERTIA = -42.4  SLUG FT2
““““ IXZ: PRODUCT OF TNERTTA =  =130.3 SLUG FT2
I¥%: PRODUCT OF INERTIA = -28.4  3LUG ¥l

Figure 5-2, Total Weight, Products and Moments of Imertia, $8, Full Chute.
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e VERTICAL 7 XTOY | vAw ¥

o Figure 5-3, Coordinate Axes and Notation System,
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SECTION 6

SENSOR SUBSYSTEM ON-ORBIT PERFORMANCE PREDICTION

The object of the on-orbit performance prediction computation is to preéic;
the camera system's resclution capability on orbit, based on Chamber A ~
measurements, Chamber I meassurements or budgeted values of errors where ap-
plicable, The Performance Prediction Program (PERY) is designed to create,:
for each location considered in the photographic format, 500 samples whose
statistics represent actual sysgtem performance. For each sample, the amounts
of defacus, in-track gmear, and cross-track smear are determined by means of
a random number generator. In-track and cross~track resolutions are computed
by intersecting the resulting transfer functions with the film AIM (Aerial

Tmage Modulation) curve.

The average values of the resulting geometrical mean resolutions for the two
cameras at A47°F, 70°F, and 93°F at nine locations in the pheotographic format
are shown in Tahles 6~1 through 6-6. The major data inputs to PERF were as
follows:

a. Image Motion Errors

1. Mechanization Errors - Chamber A sync~flash measurements
2. Vehicle Induced Errors - budget

3. Residual Errors - computed fixed knowns

b. Defocus Errors

1. Dynamic Defocus = Chamber A line target measurements

=2

Thermal Defocus =~ Chamber A line target messurements

3, Flight Focus Calibration - budget

-1 BIF 007-10003-75A

e
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¢, Optical Qualit

1., Polychromatic Optical Transfer Function - computed from

- Chamber D measurements at each temperature

2. Optical Quality Factor for thermal and dypnamic effects - budget

d. Target Characteristics

1. Brightness - 600 ft - lamberts

2. Contrast - 2:1 at camera entrance pupil

TABLE 6-1

FWD CAMERA 47°F PERFORMANCE PREDICTION

Scan Angle
....... F}_Qld Angle -450 Oc) +&50
~2,5° 133 149 134
"""" g° 184 185 182
+2.5° 139 152 137

TABLE 6-2
FWD CAMERA 70°F PERFORMANCE PREDICTION

Scan Angle
Field Angle -4 5 0" +45°
- ~2.5° 140 163 140
0° 187 192 183
+2,5° 148 162 147

-2 BIF 007-10003~75A
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TABLE 6~3
FWD CAMERA 93°F PERFORMANCE PREDICTION
Scan Angle
Field Angle ~45° 0° +45°
-2.5% 157 163 146
0° 191 178 179
+2.5"% 149 163 152
........ TABLE 64
AFT CAMERA 47°F PERFORMANCE PREDICTION
Scan Angle
Field Angle 45" 0° +45°
-2.5% 135 153 140
0" 175 186 185%
+2.5° 132 151 131
TABLE 6~5
AFT CAMERA 70°F PERFURMANCE PREDICTION
Scan Angle
Field Angle 557 0 +45°
~2.5" 141 161 140
0° 180 188 185
- +2,5° 136 156 141
------ TABLE 6-6
AFT CAMERA 93°F PERFORMANCE PREDICTION
Scan Angle
Field Angle ~45° 0° +45°
-2.5% 146 156 133
n° 183 188 181
+2.5° 139 168 155
‘‘‘‘‘‘‘‘ 63 BIF 007~10003-75A
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APPENDIX A
INDENTURED PARTS LIST
SIN 015 AS-SHIPPED CONFIGURATION
Indent Title Drawing No. Configuration Serial No.
1 Midsection Assembly 621~0090 150 5012
2 F Stack & SU Assembly 621-1392 025 5106
3 SU Assembly 621-0386 096 5206
4 Structure No. 1 621-5703 003 029
4 Bulkhead No. 2 621~0353 090 5306
5 Motor Wo. 3 (4) 645=0697 004 023
5 Motor Ne. 3 (B) 645-0697 004 022
5 Encoder No. 5 (A) 621~0661 004 5025
5 Encoder No. 5 (B) 621~0661 004 5019
5 511 Relief Valve Pneu. 6456581 003 0017
5 8U Serve 6AL1 (A) 621~0896 0oL 1021
5 SU Servo 6A1 (B) 6210896 001 1023
5 F.E.V. 621~0385 103 5406
6 Edge Sensor 5A2 (A) 651 -0024 002 5094
6 Edge Sensor 542 (B) 651-0024 002 5086
4 Structure No. 3 621-5704 003 030
2 Pneumatics Assembly 621=6326 001 5017
2 Midsection Structure GFE
2 Two Camera Assembly 621-5264 047 5006
A=1 BIF 007-10003~75A
OSSR
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N APPENDIX A {Cont'd)
Indent Title Drawing No. Configuration Serial No.
3 Frame Assembly 6521-0182 019 5013
VVVVVVV &4 Frame 621-0190 002 5015
3 OB & Ontrwt (A) £21=5177 001 5036
""" 4 OB Agsembly (A) 621~5182 006 3005
5 MCB Box 1AD (A) 621-5021 0a2 5013
5 Turret Assembly (IC Filter) | 621~5067 006 5005
______ 5 Motor No. 1 (4) 6210554 003 1113
5 Encoder No. 1 (A) 621-0601» 012 5060
3 OB & Cntrwt (B) 621=5177 001 5043
&4 OB Assembly (B) 621-5182 005 5012
"""" 5 MCB Box 1A6 (B) 621-5021 002 5012
5 Turret Assy (IC Filter) 621-5067 005 5012
5 Motor No. 1 (B) 621 -0554 004 1103
5 Encoder No. 1 (B) 621~-0601 012 5061
3 Platen Assy (A) 621-0248 107 5110
""" 4 Focal Plane Tilt DrAssy (A)] 621-0226 023 5312
5 FPEE (A) 2ZAlC 6450791 004 5030
4 MG Assembly (4) 621-0228 013 5309
5 Motor Wo. 3 (4) 645=094] 003 5119
5 Encoder Ne, 2 (&) B545=7525 002 5034
- 5 Thermal Comp (A) 2A8 651~0020 Q02 5015
4 8 & 5 Assenmbly (&) 6210249 053 5208
A-2 BIF 007-10003~75A
R e
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. APPENDIY A (Cout'd)
Indent Title Drawing No. Configuration Serial No.
4 Prewire (A) 621-4906 012 5302
- 5 BME (A) 2A2 651-0026 004 5023
5 P Mode (A) 244 651~-0019 D02 5021
. 4 Tension Sensor (A) 621-2143 019 5212
4 Tension Sensor (A) 621=2144 019 5210
) 4 Encoder No. 4 (A) 6457526 003 5030
B 4 P Mode (A) 2A1l Atten. 621-3464 003 5034
4 LSFS (A) 621-0289 008 029
> O Eleec. 249 (&) 645-0331 006 5034
4 Motor No. 6 (A) 621-0553 010 6110
3 Platen Assy (B) 621-0248 107 5112
4 Focal Plane Tilt Dr Assy (B)] 621~0226 023 5309
5 FPEE (B) 2A10 645-0791 003 5023
& MC Assembly (B) 621-0228 015 5313
5 Motor No. 5 (B) 645-0941 003 7002
“““ 5 Encoder No. 2 (B) 645-7525 002 5035
5 Thermal Comp (B) ZA8 651-0020 002 5025
| 4 S & S Assembly (B) 6210249 053 5011
— 4 Prewire (B) 6214906 012 5301
5 BME (B) 2AZ 651=0026 004 5018
o 5 P Mode (B) 2A4 651-0019 002 5025
4 Tension Sensor (B) 621=2143 019 5014
A=3 BIF 007-10003~75A
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Indent Title Drawing No. Configuration Serial No.
4 Tension Sensor (B) 021~2144 019 5212
4 Encoder No. 4 (B) 645-7526 003 5032
4 P Mode (B) ZALl Atrten. 621 =3464 003 5038
4 LSFS (B) 621-0289 008 023
5 OH Elec ZA9 (B) 645-0331 006 5030
4 Motor No. 6 (B) 621-0553 010 6113
3 UE prive Assembly (A) 621~5300 005 5205
4 YD Rar Assembly (A) 621 -0204 026 5016
4 HSG Frame Assembly (4) 621=-0330 008 5006
4 Roller Drive (A) 621-0331 012 5305
5 Motor No. & (A) 645-0931 001 5017
5 Encoder No. 3 (A) 621-0631 013 5062
4 Roller Drive (A) 621-1355 007 5306
5 Motor No. 4 (C) 645«0931 001 4109
5 Encoder No. 3 (C) 6521-0631 013 5065
4 FDB (A) 4A4 621-5022 001 5012
3 "EY Drive Assembly (B) 6521-5300 005 5212
4 "p" Bar Assembly (B) 621~0204 026 5302
& H8G Frame Assewbly (B) 621-0330 008 5009
4 Roller Drive (B) 621-0331 012 5312
5 Motor No. & (B) 645=0931 001 4108
5 Encoder No. 3 (B) 621=-0631 013 5063

A=l BIF 007-10003~75A
— RS
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Indent Title Drawing No. Configuration Serial No.

4 Roller Drive (B) 621=1355 007 5305
5 Motor No. & (D) 645-0931 001 4124
5 Encoder No, 3 (D) 621-0631 013 5069
4 FDB (B) 4a4 621~5022 001 5010
3 LO Assembly (4) 621-0337 062 5206
& Lin Xducer Assembly 621-0172 014 1006
5 Amp Det 4A1 (A) 6510021 001 5028
4 Base & Upright 621-0349 010 5014
4 Carriage Assembly 621=0400 009 5309
4 LPR Diag. 4A3 (A) 651-0023 001 5027
4 Course T.85. Preamp 4A2 {A)]| 6531-0022 0ol 5049
4 Course T.S5. Preamp 4AZ (B)| 651=-0022 001 5060
3 LO Assembly (B) 6210338 064 5206
4 Lin Xducer Assembly 621=-0173 014 1007
5 Amp Det 4AL (B) 651-0021 001 5016
4 Base & Upright 6210344 011 5013
4 Carriage Assembly 6210400 009 5310
4 LPR Diag. 4A3 (B) 651-0023 0ol 5028
4 - Course T.§. Preamp 4A2 (C)] 651-0022 001 5042
4 Course T.8. Preamp 4AZ (D)| 651-0022 001 5057
3 TCA Electronics

4 0B Servo 1AL (A) 621=-0876 007 1034

A=3 BIF 007~10003~-75A
—Hr—For-SEeRE—
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Indent Title Drawing No. Configuration Serial No.
4 OB Servo 1Al (B) 621-0876 007 1025
4 MOD Comp (A) 1A2 621-0877 003 1030
4 MOD Comp (B) 1A2 621-0877 004 1029
4 OZAZ 1A7 621~5882 003 5006
4 PL Servo 2A1 (A) 621-0878 008 1026
4 PL Servo 241 (B) 621-0878 008 1023
& MC Serve 2A3 (A) 6210872 013 1027
4 MG Servo 2A3 (B) 621-0872 013 1031
4 ID Serve 3Al=1 (A) 621-0882 010 1026
& 8. T+A« (A) 621~6578 002 5011
4 ID Servo 3A1~1 (B) 621-0882 010 1018
& 0D Servo 3Al-Z (A) 621-3410 009 1032
4 0D Servo 3AL=2 (B) 621-3410 009 1028
4 Flash 500 Hz 3A3 (A) 6450875 002 5023
4 Flash 500 Hz 3A3 (B) 6450875 po2 5027
4 Flash 40 Hz 344 (&) 645-0900 003 5023
4 Flash 40 Hz 344 (B) 645-0900 003 5006
4 DCB (ICF) 3A5 621-5023 001 5001
4 Art Steer 5A1 (A) 6210875 006 5084
& Art Steer S5A1 (B) 621-0875 004 5060
4 S, T A (BY 521-6578 002 5012
3 AFT Articulator (A) 621-0333 028 5206

A-6 BIF 007-10003-75A
S -
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Indent Title Drawing No. Configuration Serial No.
4 Act. Mech Art 621-0341 025 5306
5 Edge Sensor 5A2 651-0024 002 5077
3 AFT Articulator (B) 6210334 026 5@26
& Act. Mech Arxt 621-0350 023 5306
5 Edge SBensor 5AZ 651~0024 002 5093
3 Crossover (A) 621~0392 024 5108
3 Crossover (B) 6210393 025 5107
3 FWD Enclos. 621-2116 012 LI/107
3 AFT Enclos. 621=0399 010 LT/112
3 Frame Articulator (A) 621-0335 011 5104
3 Frame Articulator (B) 621=-0336 015 5106
3 M8 to TCA Tang. Link 621 =0164 006 LT/115
3 MS te TCA Tang. Link 621=6233 001 LT?109
3 Pitch Restraint 621-3494 002 LT/112
& 115
2 Compartment Electronics
3 STR P.5. 5A3 651=0025 002 5009
3 SU Serve 6A2 (A) 621-0871 004 1020
3 8U Servo 6A2 (B) 621-0871 004 1024
3 Uce 8Al 621-0881 004 5018
3 F & EfsPS 12A1 645-0144 005 5013
3 scec 13A1 £21-0880 010 1013
3 SESD 1342 621~6334 001 5106
A7 BIF Q07-10003~75A
= ORGSR
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Indent Title Drawing No. Configuration Serial No.
3 PDS: 14A1 621-0894 013 3022
3 SIRC 1442 621 ~4886 004 5015
3 18c/eu 1541 645~0501 010 3010
3 DLF 16A1 6455650 009 3017
3 MFA 17A1 6457423 011 5004
3 NeCu V. Us 621-6136 002 5002
A-8 BIF 007-10003-75A
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