S§T6.21500 S2/20/S270¢ 8Seajay 10} paroiddy

L D

14 00065805

Tl Al

BIF Q07-0607.75

g

|

FellB?-0607,75

il?l!ff L ARRTRRAL

vf!'aﬁ NIRD NOTICE « SERSITIVE INTELLIGENCE
CLOAND METHORS WVHLVED.

£

MATIONAL SECUAITY INFOOMATION
LINALTHOYRIZED DIRCLOSURE

g FLBJECT TO CRIBANAL BANCTIONSG

.

' This document consists of 14 pag&s\

53}

CLASBIFIED Y BYEWAN |
EXNEWIT PADH GENERAL DICLATSIFICATION
SCHEOULE OF EXECUTIVE owas §4683
EXEMPTION CATEGORY 88 11, (‘ t.“i}. OR 4]

AUTORATICALLY DECLASSIFIED

IPOSSIBLE TO DETERMINE

S

: Sefes
HANDLE V!A BYEMAN HIES L ﬁi .
CONTROL SYSTEM ONLY Copy &/crf Copies

GCoLCTS0D

§26.T 1500 ST/L0/STOT ‘osesjey Joj paroiddy



SZ6.21500 ST/L0/STOT :9sedly 10} panoiddy

£

mno
H

A2l
.

SR

HANDLE ViA BYLMAN . - .
CONTROL SYS1EM ONLY . " BIF 0070680775

AGENDA

s> SUBSYSTEM . INTRODUCTION

PROGRAM HIGHLIGHTS
ACCURACY VERIFICATION TESTS

o STELLAR SENSOR POINTING ERRORS
o INTERLOCK CALIBRATION ERRORS .
e ENVIRONMENTAL STABILITY ERRORS

SYSTEM DESIGN AND PERFORMANCE TESTS

"o MECHANICAL DESIGN
e INTERFACE
"s ELECTRICAL-

SCHEDULE -

SUMMARY
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* PIXEL RESPONSE-PROFILE

- - g
“HxSEEREF : '
HANDLE VIA BYEMAN

CONTROL SYSTEM ONLY | - A . étF 00?~06d7-?5
CENTROID GEOMETRY
- 1728 LINEAR ARRAY

} CHANNEL STOP - 5.04
gpumsm - sou
8 MILLISECONDS
. Nz MICRONS)
80U
5.0 JL -~ 5. 0
' o1
08 T 0.8\
0 0.0
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SV TINE TIES IT ALL TOGETHER

G26.¢1S00 ST/L0/STOT :9sesjay Joj panoiddy
N :

3

RECONNAISSANCE PAN PHOTOGRAPHY . V > Los DATA
e SV TIME EROZEN 5° INTO FRAME. 1 e S TELEMETRY DATA
| v 7 5 PROTODETECTOR 1D
: "o AMPLITUDE
o SV ATTITUDE DATA
© o SV TIME
o SV TIME PRINTED AT CENTER OF FRAME. - | & GROUND DATA REDUCTION

e DETERMINE STAR LOCATIONS
ON FOCAL PLANE AS FUNC-
- TION OF SV TIME,

o ESTIMATE NOMINAL STAR LO-
CATIONS ON FOCAL PLANE AS -
A FUNCTION OF SV TIME.

¢ DIFFERENCE IS ATTITUDE
ERROR,

3, N v,
X I

SV TIME

s oo —————;

TIES TOGETHER THE RECONNAISSANCE  PAN PHOTOS
AND
* § ATTITUDE ERROR DATA

b

s IMAGE TO SV TIME MEASUREMENTS
" ACCURATE TO 0.34 ARC-SEC {1G') WITH
P-14 IMPROVEMENTS., '
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GROUND DATA PROCESSING

Y r
STAR CATALGG 1

* BIF Q07060775

. PHOTO TIME (SVD) PROJECT
> COMPUTE
. CAMERA SELECT STARS
. orairaL eprmerts | VEHEE DRICIRHON ol it 1o WITHIN FIELD [— &, —
cooRD. " CELESTIAL BY MAGNITUDE
o : SPHERE
INTERLOCK ANGLES ¥
(O by Ky OF S PREDICT
RELATIVE TO SV} c0CAL PLANE
B COORDINATES V
FOR SELECTED | ¥ Y .. o COMPARE
STARS . EST; EST: e
3 ' . S v DETERMINE
g PHOTO TIME (SVD) MEAS: YMEAS™] ATTITUDE
=) A : CORRECTION
w
& . .' SCAN S
o © " COMPENSATED DATA mgag*l
S $3 STAR - | "COMPUTE
- SELECTION DATA: PR e oF
@ | AND DETECTOR {——{ PIXEL NO. AND DO PAN
. ARRAY AMPLITUDE . CENTROID CAMERA
COMPENSATION| - SVI ANALYSIS
—— - | GYRO RATE

HILL=12075  WER
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. WHY A SO0LID STATE STELLAR {33} CAMERA ON HEXAGON?

¢ AREA PHOTOGRAPHED [S ABOUT SEVEN TIMES AREA PHOTOGRAPHED BY
PRESENT S1 CAMERA, : “ ‘

o MORE ACCURATE MAPS MADE MORE EASILY
o PAN CAMERA PROVIDES HIGH RESOLUTION® IMAGERY.
‘o RPIE SYSTEM BEING DEVELOPED TO OVERLAY HIGH RESOLUTION
PAN PHOTOGRAPHY ONTO S| CAMERA IMAGERY. |

.0 MAPS AND ORTHOPHOTOS ARE MADE FROM PAN PHOTOGRAPHY,

o ACCURATE POINTING DATA ON PAN PHOTOGRAPHY ELIMINATES -~
NEED TO TRANSFER PAN PHOTOGRAPHY ONIO S| PHOTOGRAPHY. °

o OUTPUT DATA IS DIGITAL AND EASY TO USE IN OFF-LINE DATA
PROCESSING. ' ' “

o EASY AND SAFE' MODIFICATION,

N

¢ INEXPENSIVE .

10713775 WER
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Hx SECRET

HANDUE ViA BYEWMAN

CONTROL SYSTEM ONLY | : : BIF 007-0607-75

BEGINNING

MEETING IN AUTUMN OF 1972 TO DISCUSS PAYLOAD MODIFICATIONS .
TO IMPROVE MAPPING CAPABILITY ‘
8 SYSTEM PROGRAM OFFICE
DEFENSE MAPP!NC AGENCY
* SENSOR SYSTEM CONTRACTOR
"DUANE BROWN ASSOCIATES.

L

@

D

RESULT WAS CHANGES TO MAKE REFERENCE MARKS ON FILM MORE ~
ACCURATE AND CALIBRATE OPTICAL BAR LINE-OF-SIGHT TO OPTICAL .
BAR ENCODER.

® DEFENSE MAPPING AGENCY HAD FOUND PAN.
PHOTOGRAPHY PROVIDED EXCELLENT RELATIVE -
MAPPING DATA,

o ADDING ATTITUDE MONITOR AS PART OF PAN
CAMERA WOULD PROVIDE ABSOLUTE MAPPKNG ’
CAPABILITY.

3
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SR

HAMOLE ViA BYEMAN
CONTROL SYSTEM ONLY

s> PROGRAM HIGHLIGHTS

L PROGRAM DEFINITION PHASE

SYSTEM CONFIGURATION STUDIES

OPTICAL DESIGN STUDIES

TECHNICAL RISK EVALUATION PLANS
EQUIPPED PHOTODETECTOR TEST LABORATORY
ERROR BUDGET ANALYSIS |

-EVALUATION PHASE

INTERFACE MEETING WITH SBAC
SV-9 ON-ORBIT CALIBRATION TESTS -
FRAME DEFORMATION TESTS
MIDSECTION DEFORMATION TESTS

FOCAL PLANE COOLER PERFORMANCE TESTS

PHOTODETECTOR PERFORMANCE TESTS

o

© BIF Q07-06807-75
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$3 OPTICAL AXES

BIF 007060775

5.8° FIELD

OF VIEW
: | 3
OPTICAL \* 38

AX1S -

"

&

X
PAN PAN
CAM. A CAM. B
OPTICAL \ OPTICAL AXIS
axis /| / /} /.
B2 v/VE ERROR CATEGORIES
i - NADIR 1. STELLAR SENSOR POINTING ERROR
| . 2. INTERLOCK CALIBRATION ERROR
3. ENVIRONMENTAL STABILITY ERROR

10/13/75 wWEK
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CONTROL SYSTEM ONLY . ©OBIF Q07080775

STELLAR SENSOR POINTING ERRORS

- L. HARDWARE CALIBRATION ERRORS
° PHOTODE}"ECTOR LOCATION

‘s LABORATORY TESTS DEMONSTRATE PIXEL POSITION DETERMINATION
TO BEﬁER THAN L7 MICRONS - . :
& PRECISION POSITION TABLE
¢ 7-MICRON SPOT

e ERROR BUDGET: 2 MICRONS

¢ OPTICS DISTORTION AND FOCAL LENGTH

& LRROR BUDGET 'ALLOWS ERRORS EQUWALENT TO 2 MICRONS ON
FOCAL PLANE.

¢ PRESENT STELLAR CAMERA HAS BiGGER FIELD OF VIEW AND HAS
ERROR OF ONLY 2 MICRONS.
3
c 10/13/75 WEK
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STELLAR SENSOR POQINTING ERRORS (CON'T)

2. HARDWARE PERFORMANCE ERRORS

o ATTITUDE CONTROL SYSTEM
6 ACS DATA USED TO INTERPOLATE
o USING ACS SPEC. VALUES YIELDS ERROR 12 ARC-SECONDS
. "o MEASURED PERFORMANCE IS 0.5 ARC-SECONDS |
o ERROR BUDGET: 12 ARC-SECONDS

o FOCAL PLANE DETECTION AND DATA REDUCTION .
© o DETAILED ANALYSIS MODEL
o OPTICS AND OPTICAL ERRORS
. ® FOCAL PLANE DETECTORS AND DETECTOR ERRORS
6 ANALOG TO DIGITAL CONVERTER AND ELECTRONIC ERRORS
o TELEMETRY ERRORS o

"6 MODEL PREDICTS L5 MICRONS (1o) FROM PERFORMANCE DATA
¢ LABORATORY TESTS DEMONSTRATE 16 MICRONS OR LESS
6 ERROR BUDGET: L5 MICRONS |

. 10/13/75 WEX
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S* SOFTWASE PERFORMIANCE MODEL |
CONTROL $¥STTA O Y - T BIF 807080775
MODELS -
INCIDENT ENERGY . [NgéigﬂT .
~ DETECTOR FIELD
AND PARAMETERS
S
#* =
< - i
P % = =
L .
; f t
bt Y
CALCULATE ADD NOISE ‘ AID CONVERSION
ENERGY —s{  AND PARAMETER - > AND -
ABSORBED  VARIATIONS TELEMETRY FORMATTING
Max  THRESHOLDS
" UPPER )0l
A LOWER
| OL@M °
CENTROID COMPARISON TO
ANALY SIS 71 INCIDENT FIELD
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HANDLE VIA SYEMAN : )
CONTHOL SYSTEM ONLY . © o BIF Q07080775

STELLAR SENSOR POINTING ERRORS (CON'T)

3. STAR CATALOG ERROR |
o SMITHSONIAN CATALOG ACCURATE TO 0.5 ARC-SEC TO 121 MAGNITUDE.
o USE STARS TO 8™ MAGNITUDE.

o ERROR BUDGET: 0.5 ARC-SECONDS.

4, CONCLUSION

¢ ERRORS COMBINE TO OVER 3 ARC-SECONDS.
1

& LARGE NUMBER AVERAGING (m) DUE 10 MULTIPLE STARS.

o FINAL RESULT: 18 ARC-SECONDS.

X
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e GEEF

HANDLE VIA EYEMAN
CONTROL SVSTENM ONLY

~ ON-ORBIT CALIBRATION

CALIBRATE INTERLOCK ANGLES ON-ORBIT.

MANEUVER SV TO ACQUIRE STARS WITH PAN CAMERAS

AND S° SENSORS SIMULTANEOUSLY.

ALTERNATE PROCEDURE 15 TO PHOTOGRAPH A CALIBRATED

“GROUND TEST RANGE IN THE NORMAL PHOTOGRAPHIC

MODE WHILE OPERATING SB SENSORS.

ON-ORBIT CALIBRATION ELIMINATES LAUNCH RESIDUAL
DEFORMATION ERRORS, GRAVITY RELEASEV‘DEFORMATIGN

ERRORS AND INITIAL THERMAL GRADIENT ERRORS.

2/12/75 1x

BIF Q07060775
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HANDLE VIA BYEMAN
CONTROL SYSTEM ONLY

MECHANICAL REPEATABILITY TESTS (SN 017)

o GRAVITY REVERSAL

ROTATION OF TC A

© BIF 007060775

TCA TEST POINTS RETURNED WITHIN 2 ARC- SECONDS

MEASUREMENT ACCURACY.

e OB MOUNTS

175-POUND LOAD PLACED ON OB

<1 ARC-SECOND, THEODOLITE

~ <0.0001 INCH~ 0.5 ARC-SECOND, DIAL INDICATOR.

OB RETURNED WITHIN ACCURACY OF MEASUREMENT

10/13/75 WEK
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HANDLE V1A IVENAN

CONTHROL SYSTEW ONLY . . BIF Q07-0602.75

SV-9 STELLAR PHOTOGRAPHY EXPERIMENT

PURPOSES

& DEMONSTRATE THE ABILITY TO ACQU!RE STELLAR MﬁGERY
ON THE PAN  PHOTOGRAPHY.

e VERIFY PHOTOMETRIC ANALYSES TO ENABLE EXTRAPOLA-
TION FOR THE VARIOUS CALIBRATION MODES. .

- CONCLUSIONS :

e ACQUIRED STARS AGREED WITH ANALYSIS PREDICTIONS,

8 [NTERLOCK CALIBRATION CAN BE PERFORMED USING STELLAR
PHOTOGRAPHY- ON THE PAN CAMERAS. ‘

6/11~12/75 1X
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HANDLE VIA BYERMAN

COMTROL SYSTLM DNLY . © BIF 007-0807.78

INTERLOCK CALIBRATION ERROR
STELLAR/ PAN CAMERAS

ERRORS IN THE CALIBRATION OF THE ANGLES BETWEEN THE
5> CAMERAS LINE-OF-SIGHT AND PAYLOAD CAMERAS LINE-OF-SIGHT .
L PAN CAMERA IMAGE MEASUREMENT ERRORS -
o IMAGE PLACEMENT ERRORS -
® OPTICAL BAR WOBBLE MEASURED ON 5076 =

o IN-TRACK 8 MICRONS (1o} (7.6 MICRONS—1 ARC-SECOND)

@ CROSS-TRACK 4 MICRONS (lo-) |
o ERROR BUDGET: IN-TRACK 12 MICRONS; CROSS-TRACK 5 MICRONS

® PLATEN SERVO ERROR
¥ e SPEC. PERFORMANCE 30 ARC-SEC YIELDS 9 MICRONS BUDGET

@ MEASURED PERFORMANCE IS LESS THAN 20 ARC-SECONDS OR LESS
THAN 6 MICRONS. ' . |

e FOCAL LENGTH CALIBRATION AND OPTICAL BAR DiSTGRTiOM
o MEASUREMENTS ON 5080 SHOWED 2 MICRONS.
o ERROR BUDGET: 5 MICRONS

10/13/75 WEX
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INTERLOCK CALIBRATION ERROR (CONT'D)

1 PAN CAMERA IMAGE MEASUREMENT ERRORS (Continued)

| .8 IMAGE MEASUREMENT ERRORS

e MEASUREMENTS MADE USING MAN ENCSNE YIELD ACCURACY BETTER THAN:
3 MICRONS. ' ~ “ :

e MICRODENSITOMETER EXPECTED TO BE BETTER. |
o ERROR BUDGET: 3.5 MICRONS (1o}, |

: 1y
o LARGE NUMBER AVERAGING (ﬁ‘) REDUCES MEASUREMENT ERRORS

ASSUMING 4 STARS YIELDS ERROR BUDGET: 0.6 ARC-SECONDS.

2. ANGULAR VIBRATION OF TCA

o CHAMBER A DATA MEASURED 1 ARC-SECOND PEAK.
6 SBAC STRUCTURAL ANALYSIS PREDICTS 1 ARC-SECOND.
. & ERROR BUDGET: 1 ARC-SECOND. |

- A 10/13/75 WEK
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HANDLE VIA BYEMAN

CONTROL SYSTEM ONLY . . BIF D07-0607-75

INTERLOCK CALIBRATION ERROR (CONT'D)

3, SATELLITE VEHICLE TIME CORRELATION
s SVT ACCURATE TO 1 MILLISECOND,

e 0.001 X 240 ARC-SECONDS/SECOND (t) := 0.24 ARC-SECONDS.

& ERROR BUDGET: 0.3 ARC-SECONDS.

4 STELLAR SENSOR POINTING ERROR

o PREVIOUSLY DISCUSSED TO BE 18 ARC-SECONDS.

A
P

CONCLUSION

o ERROR BUDGET RESULTS IN 2.2 ARC-SECONDS PREDICTED ERROR.

o MEASURED DATA SHGWS BETTER PERFORMANCE.

4 10/13/75 uWEK
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1 . THERMAL

—HSEeRE—
HANDLE VIA HYEMAN ‘
CONTROL SYSTEM ONLY : © BIF Q07-0607.75

ENVIRONMENTAL EFFECTS

» SIDE T0 SIDE TWO CAMERA ASSEMBLY GRADIENT
e ICD SPECIFIES L5°F CHANGE DURING MISSION
e ERROR BUDGET ALLOWS 2F

o SV-4; B>30°; CHANGE WAS 13

OF

8 FRONT TO REAR TWO CAMERA ASSEMBLY GRADIENT
® 1CD SPECIFIES 2°F CHANGE DURING MISSION
o ERROR BUDGET ALLOWS 3 F

‘.% s TOP TO BOTTOM TWO CAMERA ASSEMBLY GRADIENT
e 1CD SPECIFIES 0.2°F CHANGE DURING MiSSlON

@ ERROR BUDGET ALLOWS 0.25 %

o NASTRAM MODEL USED FOR ANALYSIS
& VERIFIED BY THERMAL BENDING TEST
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HANDLE VIA #¥YFMAN
CONTROL SY8Tim O NLY

~ BIF 007.0607.75
SIDE-TO-S IDE TEMPERATURE D IFFERENCE ON '

TCA FRAME FOR SELECTED REV. OF .SV-4
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TEMPERATURE °F

S IDE-TO-S IDETEMPERATIREYD IFFERENCE ON
TCA FRAME FOR SELECTED REV. OF SV-4

 BIF 007-0607.75
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78|
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REAR BALL
JOINT SUPPORT ™
(TYPICAL)

BLLL SR ) =12 ron a

HANDGLE Via BYEMAN
CONTREOL 8YSTEM ONLY

- FRAME BENDING TEST DIAL INDICATOR DATA

 HEAT SYMMETRICALLY APPLIED INTO B-SIDE FRAME
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Qy FWD BEAM
O— DIAL INDICATOR

NASTRAN

TEST RESULTS
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0,002

FRAME DISPLACEMENT ~ [NCHES (Y AXIS)

MANDLE VIA BYEMAN :
CONTROL SYSTEM ONLY : © o BIF 007060775

B-SIDE BEAM - OUTSIDE SKIN

FWD BEAM

AN

- o © o—DIAL INDICATOR

TEST RESULTS

" 'NASTRAN

A S o
ot

| L 1 L |

0o 20 ) 40 60 80 100 120

FRAME LENGTH ~ INCHES

0713775 WER

GZT6LTTS0D

SC6.C1S00 ST/L0/SCOC -3se3j9y 10} panolddy



GC6.C1500 S2/L0/S20T -esesldy 1o} P?/\OJddV

TCA TWISTS .
WHEN VEHICLE
TWISTS

C

R E o s

HAMDLE VIA BYEMAN
COMTHOL SYSTEM ONLY

ENVIRONMENT EFFECTS (CONT'D)

VEHICLE DISTORTION

7

FORWARD

.5 , / ‘ENag

BIF 007-0607.75

FIRST CHAMBER A
TEST VERIFIED
MOTION
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HANDLE ¥IA OYFMAN
CONTHOL SYSTEM ONLY

'TEST SETUP .IN ENVIRONMENTAL LAB PIT

FORCE
© GAGE AL
~ MICROMETER INDICATORS ~_ RIGID
DOVETAIL susz\Q x | - 'SUPPORT
T i
| AT"“

BiF 007-0607-75

o,
W

7

2

WEDGES RIGID VIBRATION
' FIXTURE

%
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£

RIGID DIAL

INDICATOR SUPPORT™

NOTE:

| —HSEEREF

HANMDLE WI& DYEMAN
COMTROL SYSTEM ONLY

KNOWN APPLIED FORCE

TCH LINK

ANCHORS\

DIAL .
INDICATORS

BIF 007-0607-75

SCHEMATIC REPRESENTATION OF TCA FRAME TEST

TCA
FRAME.

ENVIRONMENTAL

LAB PIT

DIFFERENCE IN DIAL iNDICATOR READINGS FOR A KNOWN

TWIST ABOUT THE ROLL AXIS. -

*

“APPLIED FORCE PERMITS AN EVALUATION OF TCA FRAME

. 10/13/75 WEK
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< HANDLE VIA BYEWAN

CONTROL SYSTEM ONLY ‘ © O BIF 00?«0&3{3?'?5

CASE 2A - Z-AXIS DISPLACEMENT OF

-FORWARD FRAME MEMBER AT CENTER
OF COMPLIANCE. (NO TWIST ABOUT
THE X-AXIS.) |

CASE 2B - Z-AXIS DISPLACEMENT OF
_0.004 INCH AT PORT PITCH LINK

ANCHOR. (CAUSES 1.5 SEC TWIST

ABOUT X-AXIS.)

" CASE 2C - Z-AXIS DISPLACEMENT OF
0.004 INCH AT STARBOARD PITCH LINK
ANCHOR. - (CAUSES 0.9 SEC TWIST
ABOUT THE X-AXIS.)
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HANDLE VIA BYEMAN
CONTROL SYSTEM ONLY

 BIF 007-0607.75

SCHEMATIC REPRESENTATION OF MODIFIED PITCH LINK

SIMULATED AND TESTED
IN CHAMBER A.
NO EFFECT ON PHOTO-
GRAPHIC PERFORMANCE.
=)
.
2B
. e ] /‘;/ -
AR GAP— A | B2 g
‘ g
AIR GAP—] [
i
\ 222
/
-

ROD END BEARING

REDUNDANT
MECHANICAL STOPS

ROD END BEARING
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HANDLE VIA BYEMAN

CONTROL SYSTEM ONLY . - BIF 007-06807.75

ENVIRONMENT EFFECTS (CONT'D)
- L. THERMAL (CONT'D)

8 VEH%CLED!STORHONA (CONT'D)

SR 8 o ONLY ERROR REMAINING DUE TO FRICTION IN BALL JOINTS.

e ERROR. BUDGET ALLOWS L5 S?C ROLL AND L0 SEC PITCH.

o OPTICAL BAR PRIMARY MIRROR TILT
o 1CD SPECIFIES 0.5°F CHANGE DURING MISSION
o ERROR BUDGET ALLOWS 0.5°%F (0.4 ARC-SECONDS ERROR)

< e FOLD FLAT TILT

\ o 1CD SPECIFIES 2°F CHANGE DURING MISSION

o ERROR BUDGET ALLOWS 2°F (0.7 ARC-SECONDS ERROR}
: |
& S CAMERA

- THERMAL E;:FECTS ALLOWANCE 1.9 ARC-SECONDS (1a)
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=GR

HANDLE VIiA BYEMAN
CONTHOL SYSTEM ONLY

ENVIRONMENTAL EFFECTS (CONT'D)

2. ANGULAR VIBRATION OF TCA. RELATIVE TO ARM

ERROR 1S 1 ARC-SECOND BY SBAC ANALYSIS AND
" MEASHRED IN CHAMBER A.

3, FOLD FLAT STABILITY

" e TEST CONDUCTED ON OPTICAL BAR 5076.
s TO.BE CALIBRATED..
. o ERROR BUDGET ALLOWS 1.5 ARC-SECONDS.

T

. BIF 007-0607.75

10/13/75 WEK
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HANDLE ViA BYEMAR
CONTROL SYSTEM ONLY : © BIF 007060775

FOLD MIRROR DEFLECTION Vs, SPEED WITH OB VERTICAL

G26.¢1S00 ST/L0/STOT :9sesjay Joj panoiddy
' e

FOLD MIRROR TILT = ARC-SECONDS

L L !
10 20 300
- OB ROTATIONAL SPEED (RPM)

P
L

40

.

1MAGE MOTION AND
TILT DIRECTION WiTH [
* DECREASING SPEED

S S
-

S

NOTE: TILT OCCURRED IN-TRACK ONLY.

THE LOS VARIATION WOULD BE

TWICE THE MIRROR TILT SHOWN

ABOVE.
DISPLACEMENT [N FOCAL PLANE

1S w2 2x5% 1070 x 60 x 25.4 % 10
154/ ARC-SECOND. | |

B/11-12/75 1R
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P

HANDLE ViIA BYEMAN
CONTROL SYSTENM ONLY

ENVIRONMENT EFFECTS (CONT'D)

e

- 4. CONCLUSION

» ENVIRONMENTAL ERRORS COMBINE AS FOLLOWS:

T BIF 007060775

ROLL  PITCH  _YAW
3.3 SEC 4.0 SEC 4.4 SEC
o ALL ERROR CATEGORIES COMBINE AS FOLLOWS:

- | ROLL . _PITCH.  _YAW
STELLAR SENSOR POINTING ERROR L4 SEC L8 SEC . L3 $EC
INTERLOCK CALIBRATION ERROR ~ L9 $EC 2.2 SEC 18 SeC
ENVIRONMENTAL STABILITY 3.3 §EC 4.0 §EC 4.4 SEC

. — —
RSS o 41SEC 498

® PRACTICAL SOLUTIONS HAVE BEEN FOUND.

o VERIFICATION TESTS SUPPORT ERROR BUDGET.

3

49 SEC
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B SIDE S° ELECTRONICS

s VIEWPORT

53 LIGHT BAFFLE

A Biroto v o e

. A SIDE S® ASSEMBLY

A SIDE S° ELECTRONICS
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—HSEeRET—
HANDLE VIA BYEMAN

CONTROL SYSTEM DNLY : - BIF 007-0607-75

s> LENS ASSEMBLY

ELECTRONICS FOCAL PLANE HEAT SINK

ARRAY

pro

G26.¢1S00 ST/L0/STOT :9sesjay Joj panoiddy

- P / COOLER
- - ; E ' . b h : ks ;4% /

P
p

Hantm s P
I
”

FOCUS BAR - |
FOCUS +804" -
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TEMPERATURE - °F

<

S THERMOELECTRIC TEST

- CONTHOL SYSTLMAQ&LY . - BIF 007.0607.75
DETECTOR SIMULATOR
CoLD DETECTOR HOLDER
3 HOT .
L GQC ) ' “\\\M; L 0 .
- . “HEAT EXCHANGER

o ..1% 2 3 4 5 6 1

- ELAPSED TIME - MINUTES

. - . 10/13/75 'WEK
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—Hr—SEEREF

HANDLE VIA BYEMAN ‘
CONTROL BYSTEM ONLY - T BIF 007060775

INTERFACE CHANGES

REVIEW WITH SBAC FEB 20, 1975

o ALL THE CHANGES WERE DISCUSSED

o ALL CHANGES WERE DETERMINED TO BE PRACTICAL AND
. REASONABLE TO ACCOMMODATE

3 ADDING 53 REQUIRES REMOVING SOME OTHER PAYLOAD

"a COMMAND PROGRAMMER IS COMPLETELY COMMITTED
o BOOSTER CAPABILITY IS COMPLETELY COMMITTED,

MECHANICAL |
8 TCA VOLUME INCREASE |
o LENS ASSEMBLIES MOUNTED ON FRAME

s SUN SHIELD MOUNTED BETWEEN FRAME AND DOOR

o M-2 ANB M-3 ~ ACCESS DOOR MOD IFICATIONS
s SHUTIER
e SHUTTER . DRIVE MECHANISM
. |
| 6/11-12/75 WEK
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¢ " A SIELLAR DATA = 3

—Hr—SEEREF-

HANDLE YA DY ENMAN

CONTHOL SYSTEM ONLY / . BIF 007-0807-75

INTERFACE CHANGES (Cont'd.)

. ELECTRICAL

A. TELEMETRY

3 ITS 40 SPS

B
3 BITS 40 SPS
0

2
" B STELLAR DATA 32
256

" STATUS DISCRETES, TEMPERATURE
MONITORS AND ELECTRONIC MONITORS 500 BITS/SECOND

BITS/SECOND -

3060 BITS/SECOND

B. COMMANDS

ON/OFF
ON/OFF |
CAPPING SHUTTER OPEN/ CLOSED
CAPPING SHUTTER OPEN/ CLOSED
FOCAL PLANE ADVANCE/RETREAT
FOCAL PLANE ADVANCE/RETREAT

WoWw W W W W

R R R I s
:@: ) )
LW T W > W >

C. POWER

4192 WATTS.-

10733757

WEK
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— SR

HANDLE Via BYEWMAN

CONTHOL SYSTEM ONLY : - BiF 007-0607-75

INTERFACE CHANGES (Cont'd.)

IV. MASS PROPERTIES
| 132 POUNDS/CAMERA
264 POUNDSTSX

V. THERMAL

A. MODIFICATION TO M-2 AND M-3 DOOR INSULATION.

B. ADDITION OF INSULATION BLANKETS AROUND SUN SHIELD
\ AND LIGHT BAFFLE. o -

C. ELECTRONIC . POWER DISSIPATION.

\

2 S : 6/11-12/75 WEK

 GZ6LZTISOD

§Z6.C1500 S/L0/SCOC -8ses|ey Jo) panolddy



GC6.C1500 S2/L0/S20T eseslpy 1o} Pe{\OJddV

FOCAL
PLANE

—H—SEEREF

HANDLE VA BYEMAN
CONTROL SYSTEM ONLY

BIF 007060775

DATA PROCESSING

CONVERTED . COMPRESSED
DIGITAL DIGITAL
DATA DATA
L SERIAL
DATA
e NOISE CEzrT -~ 40 WORDS/SECOND
: MIDEO D CONVERTER DATA REJECTION TLM
VIDED DATA AND SLOWDOWN DATA BUSFER
SLECTRONICS THRESHOLD 7L AND .
i ;f?ST STORAGE COMPRESSION FORMATIER .
. BUFFER
ALGORITHM A

THRESHOLD COMPRESSION

& COMPRESS OUT VALUES - ,
BELOW THRESHOLD ’

& COMPRESS OUT
SATURATED VALUES

NOISE REJECTION
& PASSES CLUSTERS OF HITS
8 REJECTS SINGLE HITS
- ELEMENTAL HIT CLUSTER FOR LINE M

-.

SUFFICIENT
\ RECESSARY .~ CONDITION
CONDITION~JZTE V
FIELD 7 S FIELD
] N ‘ N+ i
’ MASTER
GROUND .
ANS- TAP .
PROCESSOR  [*=| RECEIVER 4 ‘—ﬂ——-D—- iﬁlgfq - Rmoﬁgm MULTIPLEXER e
CENTROIDING : - M
: i
* /:/ } 4 ‘:;x
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FOCAL
PLANE

REDUKRDANT
COOLERS

A-SIDE
SHUTTER

A-SIDE
FOCUS

0 -5 LINE

—HxSECRET—

HANDLE ViA GYFMAN
CONTROL SYSTiM OnL Y

s? mectronics

BIF 007-0607.75

U  +.1 8

KN

N
araavs- FeRiace | | poditpiae | CONTROL AND VIDED
5 | ELECTRONICS CONTROL 3
& VIDEO §° DAT
TG CONTROL AND , PROCESSING &
‘ VIDED i CONTROL
FOUAL PLANE COOLER o
5 | CLECTRONICS ELECTRONICS
...... N P
U - COOLER CrANNE. 1
“‘J ol Y
SHUTTER A-S1DE SHUTTER CONTROL
ACTUATOR
FOCUS A-SIDE FOCUS CONTROL
ACTUATOR * ;
* “ i '
FROM
LENS TUBE K B-SioE
THERMAL e 28 VDG

CONTROL

(-
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. v "

SR

HANDLE VIA BYFMAN .
CONTROL SYSTEM OMNLY . T BIF (07060775

FUNCTIONAL TESTS AND OBJECTIVES

e SINGLE LINE ARRAY AND FOCAL PLANE ELECTRONICS FUNCTIONAL TEST |

¢

e
&

o

@
&
@

MEASURE TIMING AND VOLTAGE LEVELS OF QUTPUT SIGNALS ,
© MEASURE AND ADJUST RESPONSIVITY
MEASURE DARK NOISE AND DARK CURRENT

8 SIGNAL PROCESSING AND DATA CONVERSION ELECTRONICS

VERIFY PROPER TIMING AND VOLTAGE LEVELS OF OUTPUT SiGNALS
VERIFY ANALOG/DIGITAL CONVERS?ON AND PR!NTOUT
MEASURE AND ADJUST THRESHOLD LEVEL

VERIFY PRINTOUT OF PIXEL LOCATION, EIELD NUMBER, TABLE’
POSITION, AND RADIOMETRIC DATA -

o INTEGRATED TEST

&

MEASURE DARK CURRENT AND PROGRAM DARK CURRENT
CORRECTION MEMORY :

VERIFY DARK CURRENT CANCELLAT!ON

' MEASURE RESPONS VITY

MEASURE LINEARITY
MEASURE NOISE

6/11-12/75 . SJA
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—HrSEERE

HANDLE VIA BYEMAN

CONTROL SYSTEM ONLY : ‘ - BIF 007.0607.75

ENGINEERING TEST AND OBJECTIVES

6  MFASUREMENT OF ARRAY CHARACTERISTICS

% o DETERMINE THE CENTER OF SELECTED PIXELS

e DETERMINE PIXEL SENSITIVITY PROFILE

-

6 DETERMINE CROSS-TALK BETWEEN SELECTED PIXEL
- AND ADJACENT PIXELS | o 1

e  CENTROIDING

. "o DEMONSTRATE ACCURACY THAT CAN BE ACHIEVED BY

THE PHOTODETECTOR ARRAY, ELECTRONIC BREADBOARD,
AND DATA REDUCTION SOFTWARE -

N\

b V o 6/11~12/75 sJA

AR IR &

L

§26.21500 SZ/20/SZ0T ‘eses|ay 10} paroiddy

GZ6LTTS0D:
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PARAMETER -

- DARK SIGNAL

@ -10%¢
BULK STATE

ARRAY CUTPUT

PROCESSOR

RMS NOISE

(CALC)
(OBS)

-NE

E
NEE

1

TR

HANDLD ViA BYFNAN
CONTIOL SYRTUM ONLY

NOISE SUMMARY

* (ELECTRONS)
RETICON RLIST2F

0.81 uj/M

2
- 1.2 UjIMZ o

“LOW NOISE CIRCUITRY TO BE DEVELOPED -

FAIRCHILD LID 1728

300

136

00073 - 00)?

" =40,000

78.3
0.31 uj/m®
0.35 uj/m?

CHIP DEVELOPMENT INCLUDES REDUCTION OF ViDEO LINE
CAPACITY AND RES!STANCE o

3

© o BIF 007060775

6/11-12/75 8JA

GZ6LZTG0D
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RELATIVE RESPONSE (PERCENT)

S

=S EERET—

HANDLY VIA BYFMAN

CONTROL SYETEM ONEY : 3 BIF 007-0607.75

PIXEL RESPONSIVITY

—oh——y

N I
\ | 1. HSPOT 500 /M
2. A= 0631t

\ 3. PIXEL RESPONSE FLAT
10 2% OVER 91 SCAN

“4. DATA TAKEN ON CCD- 110

! i { i i i i

§ 10 12 14 16 18 20 22 24 26
SPOT POSITION - MICRONS

s SIA  6/11/12/75

QC6LCTG0D

§26/2 1500 ST/L0/STOT ‘osesjey Joj paroiddy
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HANDLE VIA BYEMAN
CONTHOL SYSRTEm ONLY

CROSSTALK MEASUREMENTS

BIF 007060775

18T 2 ND
A » ADJ ADJ
WAVELENGTH (0.1p1) PIXEL PIXEL
L P-E FC(1> P-E FCCD
BLUE N =045 A =055 A= 0.43 A = 0.55
< 1% 5% 0 0
A= 0.63 o 6.1% 1% T 0.9% 1%
A= 0.9 20% 2% | 6.5% 7%

GZ6.Z 1500 ST/L0/STOT :9ses|sy o) panolddy

2. ENERGY = 1/2 SATURATION -

3.

™

DATA FROM-CCD-110 ( LID 256)

Wi

" st ADJ

REF. PIXEL

~~1st ADJ

Sl N e

. 2nd ADJ

2nd ADJ

sIa

1. FAIRCHILD REPORT - "SLOW SCAN OPERATION OF LONG UNEAR CCD ARRAYS"

6-11-12 /75

§Z6.C150D S/L0/SCOC -8ses|ey Jo} panolddy
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HANDLE via BYEMAN

CONTROL SYSTEM ONLY . . BIF 007-0307575

SUMMARY OF CENTROIDING RUNS

899
RUNNO. | AY ax  lscan| Mspor oo0| REFERENCE
. g// POSITION
1 w0 Bu | -0mp LR | 350 il '”;“
2 |0 | +Le2k |R-L | 350 kM 902
50 |0 | -osk LR | ssouiint -
4 |seBp | eLsp |RL | 350 g

. §¢6.¢1S00 S¢/L0/S20T -eseafRy 10) paroiddy

1. REFERENCE POSITION ESTABL!SHED BY A MANUAL
- CENTROID W TH 2/1,( STEPS.

2. PREDICTED ERROR: 2.0 )L RANDOM- (1 SIGHMA) o A.
(AX OR AY) o L .

8Ja  6/11/12/75

. G¢6LCTS0D
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R ISUMMARY SCHEDULE
13" GMLY

DIF Q07 0007 75

1505 1876 1977 1978 1979 _ 1989 1981
ST JO0 0 O 05 908 00 TOF WU U060 T A 20 WK OO TR 0% O O U 0% . . % . LI 0 T 0 W S . % . L2000 T 20 WO WU T T O V0 U0 OO0 TU0% SO0 0 000 UL O OO0 0% % U O W NN A 4 £ 1
crnoeeT ‘ ‘ ’
REVIEW  PDR CODR
v AV '
6-25 12;33 g1
SYSIENS L.
i | z
RELIABILITY |
[ i |
OPTO-MECHANICAL |
| | | %
FLECTRICAL ENGINEERING * ; .
. 5-1 12-1
;Qmmmm TESTING .
ANUEACIURING . , i
KITS #1% 421 43Y 44y 45y d6Y 479 48¢
29 9-8 L 34 A
sSNO20 [ ICA ] SYSTEM 16515
RS 10-36 | 5-1°
syozl [ 1ea 1 SYSTERM TESTS
B { ]
N0z b TCA SYSTEN TESTS
IN-HOUSE ACTIVITIES - | %
WCFO ACTIVITIES \ |
. Y CSX N WCFO AGTIVITIES |
. \‘ o % ¥
*SX 18 WCFQ ACTIVITIES |
SX 19 VCFQ ACTIVITIES £
- ]
10713775 WEK

L G¢6LCTS0D.
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HANDLE VIA BYEMAN :
CONTROL SYSTEM ONLY - © BIF 007-0607.75

> PLAN ACTIVITIES

GFY '76 (7/01/75 - 6/30/76)

o COMPLETE FOCAL PLANE PROTOTYPE PROCUREMENT AND EVALUATION.

e COMPLETE PRELIMINARY DESIGN REVIEW AND ALSO COMPLETE THE
CRITICAL DESIGN REVIEW.

¢ PREPARE TEST REQUIREMENTS AND DO THE DETAIL DESIGN OF ALL
SPECIAL TEST EQUIPMENT, AND PREPARE ALL MANUFACTURlNG
QUALIFICATION, ASSEMBLY AND TEST PLANS.

GEY '76 (T) (7/01/76 - 9/30/76)

o START PRODUCTION.

- & PROCURE TEST EQUIPMENT.

o PLACE ELECTRONICS SUBCONTRACTS.

GFY '77 (10/01/76 - 9/30/77)

6 GO INTO PRODUCTION ON ALL SUBASSEMBLIES.

s DELIVER FIRST UNITS FOR ENGINEERING E\/ALUATION AND QUALIFICA-

TION TESTS.

@ START QUAUFICATiQN TESTS.
A 10/13/75  WEK

QC6LCTG0D

G26/C 1500 ST/L0/STOT ‘osesldy Joj panolddy  * «



G26.C1S00 ST/L0/STOT :9sesjay Joj panoiddy

TS EERE—

HANDLE VIA BYEMAN
CONTROL BYSTEM ONLY

s> PLAN Acnv TIES

GFY '78 (10/01/77 - 9/30/78)

( CONT NUED)

3

BIF 007-0607-75

NISH QUALIFICATION TESTS, DELIVER FUGHT S SUBSYSTEMS FOR

SV 17 AND SV 18.

o DELIVER 'SV 17's MIDSECTION WITH §°

GFY '79 (10/01/78 - 9/30/79)

s DELIVER SV 18's MIDSECTION.

e LAUNCH SV 17 AND SUPPORT OPERATIONS.

~GFY '30 (10/01/79 - 9/30/80)

o FIELD SUPPORT AND LAUNCH OF SV 18.

INSTALLED AND ACCEPTED.

10/13/75 WEK
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HANDLE VIA BYEMAN
CONTROL SYSYEM ONLY

SUMMARY

s> ON HEXAGON 1S AN ATTRACTIVE SOLUTION TO

- THE NATIONAL MAPPING REQUIREMENT.

A PROGRAM 1S DEFINED.

T BIF 007-0607.75

~ A CONCEPT HAS BEEN CONFIGURED, ANALYZED AND ‘

VERIFICATION TESTS PERFORMED,
PHOTODETECTORS ARE READY.

P-17 1S EASILY ‘ACHIEVABLE.

10/13/75 wEK
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