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i S f e ' Jotal Ne. o€ Pages 109
IOPIC. PRESENTER TIME
! / W//xy-
-4 FRIDAY, MARCH 21, 1969
. g. VDP COMPONENT DESCRIPTION SMITH 8:30 AM
(LH AND RH) |
10. DRIVE K BRASSBOARD TEST STATUS NAVON 9:00 AM

11, DESCRIPTION OF PLANNED TESTS AND TEST
METHODS AND PARAMETERS THAT ARE TO BE

VERIFIED: A
LMQTV, 114,
DC. DSS-1 115, EDCTU
SUB A
VDP . DISANTO NAVON NICOLINI
MDKE (60 MIN.) (45MIN.) (30 MIN,)
ADKE
LHS
GYRO
" LMMC

(INCLUDE ANY SPECIFIC COMPONENT TEST PROBLEM
AND THE CURRENTLY PLANNED SOLUTION OR PLAN
TO OBTAIN A SOLUTION)

12, CRITICAL OPEN INTERFACE ITEMS NICOLINI 1:00 PM
---- LUNCH--~-~ _ ‘
13. ALPHA ALIGNMENT DESCRIPTION AND KOPANSKI 1:15 PM
STATUS
14, STATUS OF DYNAMIC MODEL 2:00 PM
15. STATUS OF JANUARY TD ACTION ITEMS SCHWARTZ 2:30 PM
16. ALPHA SUBSYSTEM SPECIAL MODES . 3:00 PM
17. REPORT ON THERMAL MEETING KARP A 3:15 PM
JUN12 1969
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ALPHA SUBSYSTEM TEM

THURSDAY, MARCH 20, 1969

ALPHA S/S MILESTONE SCHEDULES
(bC, DSS, 114)

ALPHA S/S FUNCTIONAL DESCRIPTION
ELECTRICAL BLOCK DIAGRAM
INCLUDING INTERFACE WITH
CONSOLE CONTROLLER

DRIVE K FUNCTIONAL DESCRIPTION
CIRCUIT AND PACKAGING BLOCK
DIAGRAMS

PREDICTED S/S AND COMPONENT PERFORM -

ANCE AS REIATED TO CEI REQUIREMENTS
(INCLUDE ANY SPECIFIC COMPONENT
DEVELOPMENT PROBLEM AND THE
PIANNED SOLUTION OR PIAN TO
OBTAIN A SOLUTION)

----LUNCH=--=--
ALPHA INTERNAL MECHANISMS _
DESCRIPTION AND DESIGN STATUS

ALPHA EXTERNAL COMPONENT
DESCRIPTION AND DESIGN STATUS

SUN SENSOR DESIGN STATUS

COMPONENT WEIGHT AND POWER STATUS
(INCLUDE SUB A UPDATE)

PRESENTER

DISANTO

MANLEY

HOOKER/
BILLINGS

MONTGOMERY/
CHEESEMAN /
MANLEY

KOPANSKI
GOOSS/STEARN S

SCHWARTZ
MANLEY/MAYER

TIME
8:30 AM

9:00 AM

9:30 AM .

11:00 AM

2:00 PM
3:00 PM

4:15 PM
4:30 PM
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AGENDA FOR THERMAL MTG.

: THURSDAY, MARCH 20,1969

1. ENVIRONMENTAL CONSTRAINTS 9:00 AM
A.  VARIATION OF B ANGLE
B. RANGE OF OPERATING VARIABLES
1. DOOR OPEN TIME
2. USAGE DENSITY
3. ENVIRONMENTAL FLUXES
C. ACTS THRUSTER FIRING - IMPACT ON THERMAL COATINGS
D, TIME AVAILABLE TO EQUALIZE SYSTEM AFTER LIFT-OFF

2. SYSTEM THERMAL REQUIREMENTS
A, TEMPERATURE LEVEL
B. TEMPERATURE GRADIENTS

3. CONCEPTS |
A.  HEATERS + PARTIALLY INSULATED DESIGN
1. POWER PENALTY - EXTERNAL AND INTERNAL
B.  BAS CONCEPT | |

‘ : 4, STATUS OF MDAC THERMAL MODEL

5. QUAL. TESTING PROBLEM
A.  SYSTEM DESIGN MARGIN
B.  IMPLICATIONS OF MEETING ORIGINAL REQUIREMENTS
OF DR1100 | |
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ALPHA SUBSYSTEM

. COMPONENT STATUS

' 3-19-69
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MAIN DRIVE' K FLICTROMICS (MDKE)

LAST 60 DAY S

t) MODUILE BREADBOARD TESTING COMPLETED

(&) 70% MODULE DRAWINGS ISSUED: FABRICATION INITIATED

O PRELIMINARY WEIGHT, THERMAL, AND WORST CASE ANALYSIS
COMPLETED

o PARTS FOR 3 UNITS ORDERED

o INDEPENDENT PACKAGING /REQUIRCMENTS REVIEW HELD

(4] 60% OF MODULE TEST REQUIREMENTS ISSUED

© ENVELOPE DRAWINGS ISSUED

NEXT 90 DAYS |
MAJOR TASKS ARE RELATED TO DETAIL DESIGN AND RELEASE TO
MANUFACTURING FOR DC-1, DSS-1, AND 114 UNITS

©  COMPLETE RELEASE OF MODULL DRAWINGS | (MAR 21
©  COMPLETE FABRICATION AND TESTING OF MCDULES - (JUNE 6),.
¢ RELEASE PC BOARDS | ’ (MAR 15-APR 15)
©  RELEASE TEST EQUIPMENT DESIGN _ ~ (APR 30)

©* ~ ©  DESIGN REVIEW - o (APR 15)
©  ISSUE BLOCK DIAGRAMS " g I (X))
PROBLEMS

o TIGHT SCHEDULE (100% SUCCESS)
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AUXILIARY DRIVE X ELECTRONICS (ADKE)

" IAST 60 DAYS.
G ENGINEERING SPEC. ISSUED
©  BREADBOARD TESTS COMPLETED
©  PRELIMINARY PACKAGING, WEIGHT, AND THERMAL ANALYSIS COMPLETED
¢ 40% MODULE DRAWINGS COMPLETED (7 OF 18 CORDWOOD)
¢ 3 OF 18 MODULE TEST REQUIREMENTS ISSUED |
©  ADVANCE ORDER OF PARTS FOR ADKE AND TEST EQUIP, PLACED"

NEXT 90 DAYS
O MAJOR TASKS ARE REIATED TO DETAIL DESIGN AND RELEASE TO MANUFACTURING

FOR DC-1, DSS~1, AND 114 UNITS

©  CONCEPTUAL/BREADBOARD DESIGN REVIEW (MAR 25)

©  COMPLETE MODULE DESIGN, FAB, , AND TEST (JUNE 6)

©  COMPLETE P,C. BOARDS DESIGN AND FAB, (JUNE 58) ~
©  COMPLETE DESIGN AND BEGIN FAB, OF TEST EQUIP, (MnY 27)
PROBLEMS

€] TIGHT SCHEDULE (100% SUCCESS)
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LEFT-JIAND CONTROL STICK =~ (LHQ)

TAST 60 DAYS

©

O

O

42 DETAIL DRAWINGS ISSUED (GR1P DEFINITION, 2 TRANSITION ARMS,
AND TOP ASSEMBLY ARE ONLY OUTSTANDING ITEMS FOR DC-1, DSS-1,
AND 114 RELEASE)

LONG LEAD ITEMS ORDERED (SWITCHES ORDERED;OUT FOR QUOTES
ON HERMETICALLY-SEALED POTSy OUT FOR QUOTES ON GRIP)

EMI ANALYSIS COMPLETE

INTERFACE AND SCHEMATIC COMPLETE

NEXT 90 DAYS,

O  EYALUATE QUOTES FROM THREE GRIP VENDORS (MAR 20-MAR 27)
©  SELECT GRIP VENDOR - (MAR 28)
©  COMPLETE DRAWING RELEASE : (APR,10)
-~~~ - DESIGN REVIEW s s e (AR 11)
©  DESIGN AND FAB, TEST EQUIPMENT (APR. 24-JULY 26)
§) DSS-1 AND 114 RELLASE ' (JUNE 6)
©  ADDITIONAL SUPPORTING ANALYSES (STRESS, WEIGHT, |
PACKAGING, RFMA, FMEA) | . (APR 11)
PROBLEMS ‘
©  DSS-1AND 114 RELEASE PRIOR TO ENVIRONMENTAL TESTS ON DC UNIT
©  INITIAL RESPONSES OF 26 WEEK LEAD-TIME ON GRIP JEOPARDIZES SCHEDULE

FOR ENGINEERING UNITS,

1
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h LAB MODULE MODE CONTROLLER (LMMC)

LAST 60_DAYS

& SPEC. DRAFT WRITTEN

& PRELIMINARY ANALYSIS ISSUED (PACKAGING, }{VEIGHT, POWER)
0 SCHEMATIC ISSUED

& LONG LEAD ITEM ORDER PIACED ( JAil 15')

'NEXT 90 _DAYS :
G * COMPLETE PRELIMINARY ANALYSIS (APR 11)

©  DESIGN REVIEW . (APR 15)
©  COMPLETE DESIGN /ISSUE TOP ASSLMBLY DRAWING (APR 30)
©  DESIGN TEST EQUIPMENT

©  ISSUE TEST PLANS (ACCEPTANCE, T'C} . (5PR 22)

- (FOR DSS~1, ¥14) Carn 29)

©  START FAB AND ASSEMBLY - S
DC /DSS-1 | | ) I
114 ‘ ‘ (rony @)

4
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VISUAL DISPLAY PROJITCTOR (VDP) :
e _ VISUAL DISPLAY MODULL (VDM)

BUILT BY LEA SIEGLER INC., PER WS 1307

LAST 60_DAYS

©  TOP ASSEMBLY DRAWINGS STARTED

O  BLOCK DIAGRAM ISSUED

©  NEW OPI'ICAL ASSEMBLY AND PRESCRIPTION ISSUED (PRELIMINARY)

©  FILM FORMAT CHANGED TO AID IN FINE POSITIONING '

©  TEST FILM SUBCONTRACT AWARDED TO DATA CORP,

©  NEW 3-FILAMENT PROJECTOR LAMP SURVIVED 150% OF SHOCK AND QUAL,

VIB. LEVELS; SURVIVED 72 HOURS, 2 ATMS, HELIUM OPERATION WITHOUT

'NOTICEABLE DEGRADATION: AND IS PRESENTLY IN LIFE TEST
e NEW OPTICAL DESIGN TESTS INDICATE THAT BOTH RESOLUTION AND
BRIGHTNESS\REQUIREMENTS WILL BE MET,

@

E. )
L] THERMAL REQUIREMENTS ADDED TO SPEC, _

0 30 MIN. THERMAL-VACUUM REQUIREMENT ADJQ.ED TO SPEC,
TELEMETRY REQULREMENTS ADDED TO SPEC,

WORKED CONSOLE 2 INTERFERENCL PROBLEM

UPDATE FILM FORMZ\T IN CEI SPLC

o 9 9

I TE b L e
R R Y A
Ll ba@d bnim 8/ R AT

(D
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=

EXT 30 DAYS
S

'l—-l

COMPLETE PART PROCUREMENT AND START ALL PHASES OF ASSEMBLY FOR
‘ TWO DEVELOPMENT UNITS (BOTH CONSOLE 8 VERSIONS)

START CEI SPECS, ' :

COMPLETE .EXERCISE:?DT‘-‘,SIGN AND BEGIN PROC UREMENT

©  ISSUE TOP ASSEMELY DRAWINGS '

0

)

D

G.E.

©  ANALYZE NEW OPTICAL DESIGN  (I[47Y 7)

© . ESTABLISH MOUNTING INTERFACE DEFINITION (MAY 14)

©  RESOLVE CONSOLE 2 INTERFERENCE ( ISSUE DIRECTION BY MAR. 27)

PROBLEMS
¢  CONSOLE 2 INTERFERENCE
6] PROBLEM, TRADE~OFFS, RFSOLUTION - PART OF CIE PlTCH
PREVIOUSLY GIVEN -~ MOCKUP TOUR
J : 18] IMPACT ON VDP AND VDM - LATER (PRI MORN )
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DRIVE-K SCANNER

O PROGRESS WITHIN LAST 60 DAYS

&)

©
&)
4]

DETAIL DESIGN REVIEW (EMK) ' g
DETAIL DRAWING RELEASE (EMK) |

INITIATE PROCUREMENT (EMK)

RELEASE DRAWINGS AND SPEC.

© ENCODER (EMK)

© TORQUERS (EMK) |

INITIATE LONG-LEAD PROCUREMENT (EM-1)

pe MILESTONE SCHEDULE

o

o)

&

o 9 »

'EM1 PEDESTAL DESIGN RELEASE (6-1)
'EMK TEST PLAN - (6-9)
EMK ASSEMBLY COMPLETE  (6-15)
EMK TEST START ' (7-15)
DELIVER DSS-1 | N ¢ § S )
DELIVER 114 P (12-1)

S
s

/S
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1.0

2.0

3.0

1.0

N a" F’é PP TR
- o . - R
3 S . N i

g

SCANNER PROCUREMENT STATUS

MIRROR BEZEL PHASE

1.1

BEZEL - AMERICAN BERYLLIUM CORPORATION -

COMPLETE SARASOTA, FLORIDA

HONEYCOMB END PLATE - PARSONS CORPORA-

TION - COMPLETE STOCKTON, CALIFORNIA

BEZEL/END PLATE INTEGRATION ~ AMERICAN
BERYLLIUM - 4,/9/69

PITCH GIMBAL PHASE

2,1

2,2

2.3

YOKE ASSEMBLY - BARD}"N LEEMATH - COMPLETE

WOODBURY, NEW YORK

.THIS PROCUREMENT INCLUDES THE TORQUER
~'AND ENCODER HOUSINGS

TORQUE MOTOCRS - AEROFLFX CORPORATION -
PLAINVIEW, NEW YORK

ENCODER - WAYNE-GEORGE - 5/1/69

ROLL AXIS PHASE

3.1
3.2
‘3.3
3.4

3.5

ROLL HOUSING - BARDEN LE_EI\/II\TH - 3/24/69

PEDESTAL - BARDEN LEEMATH (COMPLETE)
WOODBURY, NEW YORK

ROLL HOUSING,/PEDESTAL INTEGRATION -
BARDEN LEEMATH - 3/28/69

TORQUE MOTOR - AEROFLEX CORPORATION -
4/20/69 -

ENCODER - WAYNE-GEORGE - 5/1/69

THE EMK ASSEMBLY AND TEST PHASE IS AS FOLLOWS:
ROLL AXIS ENCODER ASSEMBLY '

ASSEMBLY COMPLETED. DATA REDUCTION IS IN PROCESS.

(JUNE 1)

THE EMK SCANNER PROCUREMENT, AS OF 3/14/69, BREAKS DOWN AS FOLLOWS:

(5-23)

(5-16)

(6-18)

(5-23)

(4-20)

(8-8)

DESIGN
CHG.

DESIGN
CHG.

(4-20)
(5-1)

/4
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PROGRESS WITHIN LAST 60 DAYS

0 BENCH TEST DESIGN COMPLETE

o FAB BENCH TEST ELEMENTS:

¢ OBJECTIVE END COMPLETE

© EYEPIECE ELEMENTS IN WORK
DETAIL DESIGN (EMK) COMPLETE
RELEASE DESIGN (EMK)

LONG-LEAD ITEM (EMI) RELEASED
INITIAL THERMAL ANALYSIS COMPLETED

S D O O

MILESTONES SCHEDULE,
INITIAL BENCH TEST
COMPLETE BENCH TEST
FINAL BENCH TEST REPORT
INITIATE EMK ASSEMBLY
EMK ASSEMBLY COMPLETE
EMK TEST PLAN o
DELIVERY DSS-1 UNIT
DELIVERY 114 UNIT

2 0 0 2 O 0 O O

ot

(3-11) -
4-27)

(5"10).
(4__—21)

(7-30)
(8-1) "
"~ (9-15)
(1'2~1) :

-

/7
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PROCUREMENT STATUS

THE EMK TELESCOPE PROCUREMENT AS OF 3/14/69 BREAKS
DOWN AS FOLLOWS: ' ‘

_EM-1

1.0 OBJECTIVE TUBE - BUDD COMPANY 4,/27/69 A

FORT WASHINGTON, PA, . *(5-23)
2.0 INTERMEDIATE TUBE - LUDWIG HONOLD 5/30/69

FOLCROFT, PA, - ‘ (6--30)
3.0 ELBOW CASTING - ANADITE CORPORATION 7/15/69

SOUTH GATE, CALIFORNIA o _ (9-25)
4,00 ZOOM CASTING ~ UNI CAST, INCORPORATED 6/1/69

DERRY, NEW HAMPSHIRE (6-23)
5.0 PERIPHERAL DISPLAY - LA POINTE INDUSTRIES

5/1/69 ROCKVILLE, CONNECTICUT | (5:-1)

/{
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FFW/MOQUNT

O

PROGRESS WITHIN LAST 60 DAYS
(e} CONCEPTUAL DESIGN COMPLETE
o MECHANICAL LAYOUTS IN PROCESS

©  MILESTONES

©  COMPIETE DESIGN LAYOUTS (4-15)

©  COMPLETE THERMAL DESIGN (5-15)

©  COMPLETE DETAIL DESIGN (EMK) (5-25) :
©  PDR '. | (6-24) E
o) EMK TEST PLAN - (10-1-69)

o CDR - (11-24-69)

©  DELIVERDSS-1 o (12-1-69)

©  DELIVER 114 | | ' (12-10-69)

©  DELIVER ELEGTRONIC SENSORS (10-15-69)

FOR DSS-1 TESTING

S

4'.{‘{1“’}"“ b

7
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o LA
I3 AW i . Co JalR B 4
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€] PROGRESS WITHIN IAST 60 DAYS

O
D

CONCEPTUAL LAYOUTS INITIATED
THERMAL ANALYSIS INITIATED

&) MILESTONE_SCHEDULES

£]

)
&)
C
o

&)

- COMPLETE DETAIL LAYOUTS

COMPLETE THERMAL ANALYSIS .

PDR

CDR
RELEASE DETAIL DRAWINGS FOR ENGINEERING
MODELS

' DSS-1 DELIVERY
114 DELIVERY

EMK TEST PLAN

(5-1)
(5-15)
(6-10)
(12-16)

(7-23)
(10-15)
(11-22)

6-1)
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DRIVE-K _GYRO & ELECTRONICS

 BUILT BY HONEYWELL INC, PER WS1717

LAST 60 DAYS

4]
©
O

G.E.

@]

CDR
CDR ACTION ITEMS
DELIVERED 1 PROTOTYPE UNIT TO G.E., FOR

- 8/C "A" DEV, UNIT

CDR

CDR ACTION ITEMS
TESTED PROTOTYPE UNIT & DELIVERED TO S/C A

- NEXT 90 DAYS

HONEYWELL

8]
Q

COMPLETE CDR ACTION ITEMS

DELIVER SECOND PRCTOTYPE UNIT TO GE FOR '

S/C A DEV, UNIT .
RESOLVE MECHANICAL PROBLEMS

&

. TEST sEcoND PROTOTYPE UNIT AND DELIVER

TO S/CA .
ISSUE DC TEST REPORT

JAN 29-30

MAR 4

 MAR 7

APR 15

MAY 1

MAY 16

GYRO FAILED IATEST VIBRATION REQUIREMENTS - FIX REQUIRES

REDESIGN TO ELIMINATE SHAFT NOTCH
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ce OPTICAL ERRORS

PRESENT SPEC,

HI 127 X +5
- —03
1O 16X + 1

CHANGE TO  *

HI 127 X +0
-2
LO ' 16X +1

EXPECTED PERFORMANCE  (0.1% E,P, DIAMETER MEASUREMENT

ERROR) *
HI 127 X +0
‘ -.127X
1O 16 X + .016X

*PENDING VENDOR CONFIRMATION
.
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- SERVO AND INSTRUMENTATION ERRORS_

LHC POT ALIGNMENT & NOISE (el)

ADKE SHAPER SCALE FACTOR (e?2)
~-ADKE FEEDBACK BUTFER (es)

F.B. POT ALIGNMENT (c6)

RSS

"SERVO STANDOFY (e4)

EPOT REE,
N
6 MIN.

8.2

8.2

6

N
14,3 MIN.

60 l\’{I\N.

CAM REF.

o D
22 MIN,
36.6
36.6

22

B ~
52,6 MIN .,

A
220. MIN,
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MECHANISM ERRORS (e5)

. REFERENCE TO REFERENCE TO
y POT CAM
A ~
POT WIND-UP 0.5 MIN. 1.83 MIN.
. GEARTOOTH TOLERANCES 2. 7.34
SHAFT STRAIGHTNESS 2. 7.34
GEAR DECENTER 2. 7.34
GEAR TO SHAFT COUPLING 3. 11.01
BEARING TO BORE 3. ~11.01
SHAFT TO BEARING -3, 11.01
POT REPEATABILITY 0.5 1.83
SHAFT WIND-UP 0. 0. |
.~ CAM TORSIONAL WIND-UP 0. 0. . |
CAM FOLLOWER BACKLASH 0. 0. ‘
CAM FOLLOWER TO RAIL PIN 0. . 0.
DEFLECTION : _ ) . ,
GEAR DEFLECTIONS -0, 0. ’
P . 7\ .
PERFORMANCE (RSS) 5.72 MIN, 20.9 MIN.
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LINE OF SIGHT DEFINI TION

ALIGNMENT PURPOSES - LINE OF SIG.HT IS THE LINE
CONNECTING THE SPACECRAFT TO THE PROJECTION OF THE
TELESCOPE RETICLE ON THE TARGET PLANE,

JITTER PURPOSES -~ LINE OF SIGHT IS THE LINE CONNECTING
THE SPACECRAFT TO A GROUND OBJECT IN THE CENTER OF
THE TELESCOPE FIELD OF VIEW,
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UNRESOLVED SOFTWARE PROBLE M

. STOW /UNSTOW APPROACHES

I. © 5°/SEC. SLEW FROM STOW

II.

e

©

WORD SYNCHRONIZATION AT 0°ROLL, 56.25° PITCH

SYSTEM READY FOLLOWING SLEW

WIRED SYNCHRONIZATION WORD AT STOW POSITION

SLEW FROM STOW
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DRIVE K BEARINGS

REQUIREMENTS
GE/SUBCONTRACTOR A AGREEMENT
RESULTS OF DEVELOPMENT TESTS
RESULTS OF ANALYSTS

DESIGN SOLUTION

FUTURE STEPS TO COMPLETICN
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REQUIREMENTS

L.OW TORQUE RIPPLE PERFORMANCE
LAUNCH SURVIVABILITY

SPACE ENVELOPE CONSTRAINTS
STIFFNESS

AVERAGE RUNNING TORQUE
THERMAL ENVIRONMEN&

INSTALLATTION-INDUCED DEGRADATION

63
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GE/SUBCONTRACTOR A AGREEMENT

DRIVE A BEARING TECHNOLOGY DIRECILY TRANSFERABLE -

CAPABTLITY EXISTED AT GE FOR BEARING DEVELOPMENT,

FINAL RESPONSIBILITY FOR DESIGN REMAINS AT SUB A

BECAUSE OF OVERALL SUBSYSTEM REQUIREMENTS AND TRADES.
GE PERFORMS DEVELOPMENT TESTS, ANALYSIS

OUTPUTS FROM GE TO SUB A fNCLUDE TEST DATA, DESIGN
ANALYSIS, MECHANICAL PERFORMANCE DATA, SPECIFICATION
DEFINITION, INSTALLATION REQUIREMENTS, ALSO SUPPLIED

EM~-K BEARINGS. FUTURE PROCUREMENTS TO BE DECIDED.
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BACKGROUND

© THIN-SECTION PITCH AXIS BEARINGS ON DRIVE-K

RETAINED AS HIGH-RISK, LOW-COST APPROACH. - JUNE '68

© ALLOCATION NOT MET BY DEVELOPMENT TEST DATA
(AS PREDICTED), EVEN WITH NO INSTALLATION OR

THERMAL MARGIN, - NOV, '68

° RATHER THAN IMMEDIATE REDESIGN TO FULL -SECTION
BEARINGS, DRIVE -K HIGH-PERFORMANCE PROGRAM

EXPANDED. - DEC, '68

° INITIAL RESULTS OF HIGH-PERFORMANCE PROGRAM

INDICATE CERTAIN NECESSARY COURSES OF ACTION,
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THERMAL ANALYSIS

GRADIENT AND TOTAYL, TEMPERATURE EXCURSION

EQUATIONS FORMULATED,

CHANGES IN NORMAL APPROACH CALCULATED AS

FUNCTIONS OF GRADIENT OR TOTAL TEMPERATURE.
NORMAL APPROACH CHANGES CONVERTED TO PRELOAD,

RMS AND DCT AS FUNCTIONS OF PRELOAD COMBINED

WITH ABOVE TO PRCDUCE CONSTRAINT ENVELOPES

ob
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HIGH-PERFORMANCE PROGRAM

SUPERFINISHES PRODUCED BY SBB EFFECT UP TO 30%

DECREASE IN RMS WITH NO CHANGE IN FREQUENCY
CONTENT. BARDEN SUPERFINISH SHOULD DO EQUALLY
OR BETTER., THE PRACTICAL LIMIT FOR THIN RACE

BEARINGS HAS BEEN REACHED,

MOLOIL HIGH-VISCOSITY SILICON FLUID LUBRICANT CAN,

WITH PROPER APPLICATION, PRODUCE DRAMATIC
PERFORMANCE INCREASES WHICH WILL LIKELY PERMIT
THE USE OF THE EXISTING THIN-SECTION BEARINGS,

DEVELOPMENT IS WARRANTED,

7
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DENE L PITCH AXIS BEHE 2ING NOISE  SumnsIRY
(A FOR INSTALLATION, THERNMAL = 5db)
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¥

SIRRIARY

DEVELOPMENT TEST BEARINGS WERE OUTSIDE

ALLOCATION

HIGH PERFORMANCE PROGRAM HAS PRODUCED A DESIGN

SOLUTION WHICH IS IN EXECUTION

76
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SCANNER ASSEMBLY DESCRIPTION

TWO AXIS GIMBAL SYSTEM

BEARINGS

PEDESTAL

ROLL HOUSING
YOKE ASSEMBLY
BEZEL ASSEMBLY
MIRROR

GYROS AND ELECTRONICS

INCREMENTAL ENCODERS

TORQUE MOTORS

OTHER FEATURES

CABLES AND HARNESS
STOW LOCK AND STOPS
ALIGNMENT MIRRORS
BALANCED GIMBALS

77
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SCANNER COMPONENTS

e 2 é*s N

ENCODERS
® SPECIFICATIONS SUBMITTED FOR APPROVAL
® EMK ASSEMBLY STARTED
® WAYNE~GEORGE BEING MONITORED CLOSELY
® STATIC ACCURACY TEST LATE APRIL
® PSEUDO-RATE TESTS THIS SUMMER

TORQUERS
® AEROFLEX DELIVERED LOW TORQUE UNITS
® REDESIGN MAY RESULT IN INCREASED WEIGHT
® POWER TRADE-OFF POSSIBLE

BEARINGS
® COVERED SEPARATELY
® GENERAL ELECTRIC TESTING THROUGH JUNE, 1969
® STATIC TORQUE AND RIPPLE TESTS TO BE DONE ON SINGLE
AXIS TESTER THIS SPRING

GYROS

HONEYWELL HANGAR QUEENS FURNISHED BY GENERAL ELECTRIC
PRIME UNITS INSTALLED AT GENERAL ELECTRIC

HONEYWELL AND GENERAL ELECTRIC RUNNING TESTS
VALIDATION TESTS TO BE PERFORMED BY ITEK ON SATS CONSOLE
HANGAR QUEENS WILL BE USED TO MEASURE TORQUE TRANS-
MISSIBILITY AND POSSIBLY MECHANICAL NOISE |

CABLES/HARNESS
® WIRE SPECIFICATIONS SUBMITTED FOR APPROVAL
DESIGN LIMITED BY TORQUE REQUIREMENT
THROUGH-BORE DESIGN IS SPACE LIMITED
REQUIRE GROUND STRAP WAIVER
TORQUE AND RIPPLE TESTS ON ACROSS-THE-GIMBAL CABLES BEING

RUN THIS SPRING
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SCANNER DEVELOPMENT TESTING

- EMK SCANNER ASSEMBLY
® DRAWINGS AND ASSEMBLY PROCEDURES COMPLETE
ALL COMPONENTS ON ORDER
PROCUREMENT TO BE COMPLETE EARLY MAY
DEVELOPMENT TEST PROCEDURES DUE EARLY JULY
FULL DEVELOPMENT TESTS TO START AUGUST
ENVIRONMENTAL TESTING FOLLOWS PERFORMANCE BASELINE TEST

THERMAL TEST (TDT-1A)
® SCANNER REPRESENTED BY MIRROR POTTED INTO BEZEL
@® TESTING TO BE PERFORMED IN MAY

SINGLE AXIS TESTER (GAS BEARING)
® BROAD BANDWIDTH DESIRED POSES SERVO/NOISE PROBLEM
® DESIGNED TO MEASURE CABLE SPRING RATE AND TORQUE RIPPLE
® USE EXTENDED TO TEST BEARINGS
® CURRENTLY OPERATING SUCCESSFULLY WITH PSD PROGRAM

SCANNER TEST STAND (STS)
® TO BE USED WITH DEVELOPMENT AND PRIME UNITS
® PERMITS BALANCING AND "ZERO-G" TESTING
® DUE FROM PALO ALTO IN AUGUST

SCANNER TEST CONSOLE (SATS)
® GYRO RATE LOOP ONLY OUTSTANDING PROBLEM
® TFULL CAPABILITY TO EXERCISE SCANNER
® DUE FROM PALO ALTO IN JUNE
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SCANNER PROBLEM AREAS

BEARING NOISE PERFORMANCE

BERYLLIUM ENCODER FLEXURE

PITCH GIMBAL MAINTAINABILITY

CDR DATE VS, TEST SCHEDULE

GYRO INSTALLATION AND BALANCE

SCANNER INSTALLATION AND ALIGNMENT

SCANNER REPLACEABILITY ON LAUNCH PAD

{0
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POWER GROUND

® WAIVER IN PROCESS FOR MAIN TORQUERS

® PLAN WAIVER REQUEST FOR DEROTATION AND
ZOOM MOTORS

{1
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" OPTICAL FILTERS

- A filter wheel is required that employs four different filters any one of
which can be used at a given time. Generally, the filters will include a clear
glass filter, neutral density, and haze filters. The clear glass filter, of which
only one is needed, serves as a dummy optical element to maintain system
oberration balance and focus when no functional filters are being used. To de-
termine the requirements of the other filters, the content of the viewed scene

must be analyzed.

Carman and Caruthers1 made a study of the distribution of scene luminance
and luminance differences for a variety of terrain types as viewed from an air-
craft flying at 4000 ft. altitude. The recording photometer scanned the terrain
with a spot diameter of 3 feet. In every case, the luminance distribution was
very nearly normal, The following table describes the scene content in terms

of an assumed normal distribution.

Sun Altitude - 640

Weather - Clear or Light Haze

Illumination - 10965 lumens/fl:.2
TERRAIN MEAN LUMINANCE 34 LUMINANCE DIFF.

TYPE (FT, -LAMBERTS) (FT,-LAMBERTS)

City 1000 2,5
Small Town 1000 2.5
Orchard & 1585 2.5
Cultivated Land
Heavily Wooded 891 1.8

The table indicates the luminance levels to be expected without the
addition of the atmospheric haze associated with an orbital mission. On a
clear day the maximum addition due to haze is about 750 foot-lamberts, Sunlit
cloudsz, however, reach levels of 10,000 ft, -lamberts, snow 5000 ft,-lamberts
and sea glint much higher than either, Neglecting the latter phenomenon (because
it is analyzed and found to be of minor effect in another study), let us assume

that the mean scene luminance level that is to be attenuated is 3000 ft,-lamberts.

y2-
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Introducing the ,Lsystem transmission of 35% this quantity becomes very nearly
. 1000 ft.-lamberts. The previous reference2 lists minimum illumination levels
for various activities verying from 2500 lumens/ft. 2 for a hospital operating
table to 3 lumens/ft. 2 for candle light dining, Perhaps the activity nearest to
that of the ol system function is that of engineering drafting. The recommended
level for drafting room work is 100-200 lumens /ft. 2. A white piece of drawing
paper on a drafting table would have a luminance of roughly the same numerical
value, 100-200 ft.-lamberts. Let us assume that the ol system image should
have a mean luminance of 100-ft.-lamberts. The required neutral density filter
must attenuate by a factor of 10:1. Its density is 1.0, Because of the constancy
of mean scene luminance, as evidenced by the above table, it is recommended
that only one neutral density filter be used. Haze, on the other hand, is quite
variable. It is therefore recomménded that the other two filters be used for

cutting two relatively different levels of haze.

The spectral content of the scattered light making up the haze varies with
the amount of haze. When haze is very low, on a relatively clear day, scattering
is predominantly at the shorter visible wavelength, the blue end of the spectrum.
Scattering is then proportional to >\ -4. For heavier haze, such as that of an
overcast day, the scattered light is primarily white indicating that the scattering

is then ideally proportional to )\ o.

Any haze spectral filter, in order to be of any use, according to the above
analysis must be one that filters out the shorter wavelengths. Typical minus
blue filters, such as these, transmit very little blue light, cutting on (50% level)
at about 470 m/u. With heavier haze, light begins scattering at even longer
wavelengths requiring that the cut-on wavelength must also be longer. In order
to preserve some transmission, and for want of any other sources of definition,
let us recommend a filter that cust on at 510 m/u. Both of the above can be

represented by Kodak Wratten Filters #6 and #9.
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* ACTION TTEM

1, SHRD - New Time
2+ 1703 Noise
a. EMI Noise
be Dressure Start-5Stop
c. Pressure Slew Rate®
3e K Gyro Vibration Study
4o Powcr Supply-Start Rese
5. Power Darlington
6. leater Inhibit
ae Large CAPS
be Inhibit Bridge
7. 1717 Rripple
8, Design Proof Tests
9., Thermal Analysis
10.,~ Thermal Resistance =
Mounting Ring
11, 1703 TFreqe Response
12, Humidity
. ) ')
13, EMI
© GG2000
GG2001°
14 Reliability
as Gyro Failure Rates
be Parts Failure
¢s Error Removal
de Crystal Stability
15, Circuit Analysis
16. External Effects Scale
TFactor
17. Velded Module Potting

— (Egi),w

YES = CEL #37  — -0 = ==

(fo”

CDR ACTION ITEMS

STATUS
COMPLETE
GE~ACTION
YES S~—" ' }
yES € -~ CEL #31
YES

YES - CEL #30 - -
YES - CEL 7#28 -

YES - CEL #32 -

YES}? 18O
YES’- CEL 7#29

YES = CEL #33 -~

YES - Honeywell Letter _.

Dated 3-13-69

YES - CEL #36

YES - CEL #30

YES - CEL #28.

YES - CEL #35°

YES ~ Data Submittal by 3- 21469 (?W\ALQL&.B

YES = CEL #27

YES - CEL #30 o — S e

(e

INCOMPLETE

— In Duplicating Now-/’“f%April 1, 1969, -~

e e T !‘{/J /Us}?e;,/tﬂ

PLANNED COMPLETION DATE

GE-ACTION AN 7 process

. :" a ccef/f ﬂ/
] Hth nee iy

I Zy Ll R o

- Mfa,ﬂ

- a_,.Q_fCr,/’) ‘j"’.

:

}a ﬂfcu'//f, ﬂ

e .@_a:t/ﬂ' ﬂ

i ibbﬁ,
,[/' ,,h /764-“/”“"-{-

e s,
GE-AC TION - April 1

(fu.q I 0 ery e f/

-HJVJ .
April 1, 1969

4 LﬂéWLﬂ '}gj

teod
(7i;5§¢;Lcauvlzﬂ(/
) + it r.r (',4) ;0.

Aapril 1, 1969

‘4cmfajf

April 1, 1969
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. ‘ | ,  |assoc| SIGNED BY ggig\?k}ﬁo
IFS/ICD |TBD/R} ICN TITLE L RESP Ip|Gg|A]s DATE
L ' AO Component Areas and Heat :
_8003 D119-1 Cathles 7'o/er'.; neesS G TSOM 10
: l D119-2 Radiator. Temoeratures. Prelaunch D 2 June 69
v 1 Film Coefficients, Boundery -
D119-3 Temperatures, Prelaunch - 1 G/D TSOM 10
Film Coefficients, Ascent and ’ : -
- D119-L Early Orbit : D 2 June 69
N LU R Film Coefficients and Boundery -
: D119-5 Temperatures, On-Orbit, Pressurized! D TSOM 10
Boundary Temperatures, On-Orbit,
D119-6 Depressurized ~1.D _§ TsoM 10
"] Film Coefficients and Boundary
D119-T Temperatures, ACTS Translation D 2 June 69
D11.9-9 Heat Rates Telescone ' G TSOM 10
Area Tolerance, Penetratlon . ~ :
D119-12 Fitting - - D ' __| TSoM_10
D119-17 Pedestal Conductance . D TSOM 10
.Boundary. Temperatures, Lzunch, _ :
D119-1% Ascent & Early Orbit D/G 2 June 69
Penetration Fitting Temperature, _ .
R119-1 Prelsunch Thru Ascent B D 2 June 69
' Fmissivity Tolerances, AO : " R
R119-2 Components s TR TSOM 10
J Air Temperature Inside Aerodynmmlc
R119-12 Fairing, Prelaunch ’ D TSOM 10
. -Electrical Cable, Thermal ' T
R119-17 Properties G TSOM 10
'V : Net Interchange Factor, Wlndow/
R119-1} Cell Tolerances » 16 : TSOM 10
8003 | R119-14 Radiator Temperature excursions' 1o/ | | TSOM 10
) ) ) (
|

{4
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CRITICAL OPEN INTERFACE ITEMS

o IM SHELL STIFFNESS

. ICN 144 ANTICIPATED SIGN-OFF BY TSOM 9.5

o THERMAL
. ICN 119 SIGNED OFF AT TSOM #9 WITH 19 TBD/TBR

. ACTION PLAN TO RESOLVE TBD/TBR BY JUNE 1969

o SHROUD FOOT PRINT
NEED TO RESOLVE:

- SHROUD SUPPORT -- 2 PIECE -- 1 PIECE

- BOOT TIF, DOWN
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CTHERMAL DESIGN - SUMMARY

°* THERMAL PESIGN REQUIRE MENTS

6 TELESCOPE -
C VARIATION IN TEMF. +12°F
FROM ASS'Y TEMP. - -

AYIAL GRADIENT +3°F
(083ECTIVE WiNDOW - ELBOW) |

TUGE CIRCUMFE RENTIAL *7°F
G RADIENT

OBRIECTWE WINToW +|°F
RADIAL GRADIENT

0BTeLTIVE ELEMENT #| T |°F
ZADIAL GRIDIENT | |
OBTECTIVE ELEMENTH#T 4 °F

RADIAL GRADIENT

o SCANNER Aésem*&u\(
TEMP. VARINTION
BEARING GRAD\ENTE

50 -90°F
£S$°F

TSNP SRS R A )

"
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o PROPOSED DESIGN CONCEPT

TOTALLY INSVLATED SWRO U'D

OUMBRA CoOLING

HEKTED LENS CeLl + FI\XED ‘F"oL:D %Ousn\;@
ANALYTICAL <COANCLUSIONS

SCANNER. ASS'Y tEMP. VARIES
BETWEEN 471° - GO0 °F

BEARIN (x  GRADIENTS usss +HAN S°F

HEATERZ PoWCt9 KEQ ~ 1D WATTS . -
1.3 d!opreig

AX'AL &Q’N«D\gNT ‘lzor’ (R,'!!C’Q/gcey;o
L bae ! U c(e&ucog)
AMBIENT VAL.. +9 °F
OF TeLEscole T &
omcqu(:('z,MmL l,.s*'°(’3 |
c«&ﬂ) o

OPTY <AL ERZ0L BDUDEET Fof SCAN
M\\Q«&«OKQ FLET. . |
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PARTIALLY INSULATED SHEouD

No UMBRA (p0LING REQ.

HEATED SCANNER ASS'Y 0R SHEHVD
Repred LENS CELL + FIXED FolDd HouSING

SCANNER AsSY Tamb. VARES
BEATW EEN S’Q°§~ ~ |30°F .

BeALIN & GO IENTS - 107 18°
(Rol l To(l(?) L (Perthk
MotTo 2

| | wlo HepTER.
AVIAL WEADIENT  NASF

.. I o
AMpizOT val, T ATF
OF “TELESCOFE -8 8
CIRCUM FER.ENTI AL 1.°°6F
GRED.
HeatsEr PowER BRWATTS 4~
(AsSumes dearEes mep.oon ) L
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t

QUAL . "]L@' IMG ﬂ*?o ﬂ/ (V\/]
Re Q\)Ei"” wmuw o SAFSL 1000’3.

e SAESLIE00R R&:&o
INTEQNAL COMPONENTS ~—
- TEMPERATVURE CYCLE BETWEEN
[0°F To 140 °F
PERFO2MANCS TEST AT HIGYH AND
LOW TEME. EX{TREMES.

EXTERNAL COMPONENTS —

A‘b JUST ENVIRZONMENT SIMULATOR.
Te YIELD CoMPonEwnt ’ré:M(’éQZA’TweES

20°F Ar.‘;:)w: THE MAX.AND 30° @rc.ow
M :Mu A -

RATIONALE Fol WAWER REQUEST -
ofiic AL PelFoAMANCE CAN NoT
BE MET ULNDEZ ABOVE ALBITRALY

ENVIZoNNMENTAL EXTEMES
1. EXCEEDS PEAMUSABLE TEMP. VAR.
Foll T=LeSColE.
MA 0000 N &EALZINES Agoﬂc,?
2, e GREDIENT PLoGLEMSLANTD sevEls
CaN S EQUENTLY ToRQUE AND T] N
TITTER Re@ CANNOT BE MET,

3. CREATES ADD'L GAAD IENTE /N
Cen MiQRol - of1TicL epRotl

BUOKET WOULD NOT OE MET.
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G‘&/MT)#‘%C InveeEnE SPsc. STATUS.

ResutTs FloM EALLIEE MOoDEL N
T F var. IN PRresSuee wall D
TEM F. 3

o MAX. AX/AL GEADIENT.
LOPPATED MODEL . |

Olessue Wr-’»‘;LL | - , MDAC
| 1L F - | @

TEMEO.

. E
ofgliTING T =
TEMPE.

. TEESCOPE TEmP
OABITAL DATA — DUE TSOM %10 .
ASCENT | & ACTS PATA — TUNE Z. | D
PRoGLEM ARSERS (VrTer) - ,
LDEFINITION oF PRESSUZE WALL

EMP - NOD VARWTION HEL® TO
“:i:t:gi‘g{? T ELIMINATE LENS CeLL HTR.

2 MORE T isTic DEFINITION GF CONSoLE )
AREA B DARN TEMPERATURES.
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ENVIRONMENTAL CONSTRAINTS

e BETA ANGLE —éof{-:'@ £60°
¢ ENVIRONMENTAL TLUXES (BTvs/He, eT7)
SOLAR. ALBEDO EAZTY MOLECVLAL K16

MAX. 460 202 15 1.4 BIUS/H2F
NOM. 440 167 61 28,6
MIN. 425 136 6l o

e D0OR OPEN TIME -~ 0-40 MIN./REV.

CUMULATIVE TIME 250 MIN./DAY.

e TARGET DeNsSIvY
2 | NON-0PERAETING o

MINIMUM  OPERATIN &r cSTRRGETS/MIN.,
MAXIMUM OPERATING 4.0 TARGETS/MIN.
NOMINAL 1.6 TARGETS/MIN.

IMPACTS TORQUER HEAT DISSIPATION -
HEAT DISSIPATION DURZING SLEWING
MANEUVUVER ~100x THAT DVRIN &
TRACIKLING MANEV/ER.

* TRANSLATION THRRUSTER FIRING
ON-0R8IT - MAX. DURAT\ON ©00 sec.
NOM .DUBATION 205 Sec.

HIGH TEMSERATVCE O20G.
FORCES COATING SELECTION)

CRENTES CONTAMINATION PROBLEM.

*GYRO MOUNTING SUREACE - MAINTAIN
BETWEEN O - 100 °F
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¢ READY TIME - AFTER UFTOFT

IO HRS. PER CELl SPEC.
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oSYsTEM THERMAL REQUIREMENTS
« BEARINGS -
INCREAS 1N G 02 DECREASIN & —HE

teM el tule FloM THE ASS'y TEME.
INCREASES The BzAaliNG&G PLELOAD

| TEMPEZETULE GEADIENTS ON BEARINGS

Witk Re3uLt 1N AN INCREASE )N
PLELOAD ol ADELREASE DEPENDING OA

THe DICECTIoN OF THE GRADENT

CoRveES SHowN GiVe PeZM\CSALLE
RANGE OF TEMVBLZATIZE GRAPIENT
Wert CHANGES 1N THE AVELAGE
Realinia ASSY TEMP.

‘o . THE@MAL/op‘r;CF)L CoN ST (ZA INTS.

SCANNERZ - ERRVOZ BUDKET :
SURCACE PISTo oA - FER LT VALLEY -

1 .S6 i, -

ENSITWITY CoEf . (THEOR,)
AMBIENT VAL. - 0001 M W [°F
RADIAL GEADIENTS- ,009 & swv. /oF

AXIAL GEADIENTS - 316 {l« w ).
PoTTiNG GAP GRAD. =, 00128 m i [oF.
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' CACE DISTORTION = 240 /v P,
sul | 2 VALLtY

SENS T\WITY CoOEFF. (—maéﬁ ).
AMG. VAR.  .000uin AL
RAD. G@AD. oo‘-?/u .w /‘f

AXIAL GRAD, .3/@/9\
| Pm-mer GAP GEKD zq'/a w
e ORTEL=r IVE WiNDoW €RRol BRUDE €T

SVLF. PIsST. - 104/ . PEAIC -TO
VALLEY

SENSITWITY COEEFICIENTS

Lavial G@AD. — 1348 M. [€

AXal GLAED. — +0001Zum . /oF
PreCule P F‘FF(&NLC—’J)DO%‘/« w. JPST .

eTelESCOPE THEZMAL REQUIREMENTS.

OBTECT\VE AMBIENT vAR. = I1T°F
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e M e MAL DESIGN  CONCEPT'S
EXTERNAL ASS'\Y - SCARNNER

o PASSIVE - PARTIALLY INSVLATED SHREOVUD.
HEATERS To MAINTAIN SCANNEZ ASS‘'Y
ALOVE MINILVM —TEM AP |
CoATINGS - WHrg COATING ON SHEoLD
DoSSI1BLE PATCH WO (212 ON
YCLE AND OTHEZ SELGCT AREAS
OF ScANNEL ASS'Y.

e ACtIVE - (BAS)-Blk APEEATVRE SHUTTER.
TOTALLY INSULATED SHEOVD.
WHITE CcoATING ON SHLouUD.
PoSS 1 @LE PATCH WOL Ik. ON YoKeE

- AND OFpe@ AREAS.
VMBRZA codl (N br.
«PARTIALLY MSULATED SHEoUD VSING
BAS CoNCEZ T

INTEQNAL ASS'Y - TELESCOPE.

e PASSIVE - LoW EMITTANCE SHEL .
- INSULATET 8+ 1MS.
- HEATERS on OLTECTIVE Lenv S el
€ FIXED £0oLD MOUL AT

oThHeR Loxoccm*s TEXAMINED .
- COOLANT LoorP @uu:r INTO 'T’-ELESCo(’C

/@CSC o PE
Modu Ltﬁmk
VAL E \--‘ﬁ«;,‘ e T /RC&cNJAT\VE
: 4 /)(,
v coL?D ?Lbﬂ'é

CSOLANT . /o2



morowrcn . - Lo EMITTANCE CORTING ON —5~
- OBTELTWE WiN DOw.

| IRCAEACE WALL TRICLNELS OF
o TELESCOlE

- PlouIne ForkeD Al C\@%LA‘TIO”\)
ACOVND TeElESCoflPE,

- HEAT TELESCOPFE -0 UN;?O@M
TEMPELATVRE .

© ANALNYTICAL CoNCLULSIONS
SCANNERZ. ASS'Y -

'PASS\\Ja'Dc:.smm SCANNETZ Ass r
Tem?p. VAL ’BETWF-‘EN -30 )
40 + [2S ~130°F. 5/

IN(P!’
-USE of HegversS To T 75 %HNIMUM

TeM Pl PoTeNTIALLY Covl D CRERTE
LARGEL GEKDIENTS IN SCAN Mi2lor._.
AND 1IN BEARIN &GS .

c0PTIcAL ErR0Z- BUDGET EXCEEPED.
.125/,« ) =, S6 ALlowABLE .

(v OF.
- |N oRDER To ACHIEVE REQ. PricH AND

¢ oLl TORQUE VALYES, SCANNER .
MUST BE MAINTAINED BerwEEN W°F-90°%

c R20WKTTS MAY. REQ. TO MAINTAIN
SCANNER ASS'Y ABOVE S0°F. AT CoLD

(AsSuMeS HeEATERS MOUNTED CoND.
ON SCANNER).
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- BELRING GRATDIVENTS - WolsT CASE -
RoLl. TORQUER- )
INBOARD -~ 10°F
. OUTCOA LD = 1 0O°F
Pty MoTo 2 - |8°F.

ADPrtion AL WoR I REQ . To OPTIMIZE
BoTW TEMP LEVEL § TaEMP GRAD-

BAS -

SCANNER ASS'Y TEMP. VALIES
BeTWEEN . 41°F TO 62-T0

OPTicaAl ERROR BuDuEr MET -
:S$30 vs. -56AaLlowpBLE .

BeAZIN (4 GRADIENTS- WDR ST CASE

Roll TOERVEZ
INCOBRD - S .0 °F

oVtBoaRd -~ <
Py Mo ~ Seo °F
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cOBTECTWE LENS CEUL .

>

~UsE oF THIN FILM GolD ATING (€R O, 1)

VieLpS RADIAL &GRADIENTS £ | °F,

S TRANMITTAN cE 1S MARGINAL ., 2<% 2Zeo.

- P00 SET" Sopl'ny convsSistTs of HTG
LENS CELL To EVEN OUT TEMVPY. CYCLIN .
(E$T. Pl POWER R IWATTS ), ALSO
HEPT FIXED FolD MOUNT “to MATCH
LewS cal TEMP. (63T, PIL PowER = low ).

- HEATING YELESCOPE TO ELIMINATE
AXIOL GREDIENTS AGGRAVATES THE
EADIAL GLADIENT PROBLEM IN THE

OBT. WINDoOW & LENS CELL .,

GRAD.W.
e S .
OoB8T, W, NDow 3.5
eLe. # 1. 3,5
Gl &7 1.2
- TELE Scofe -
AMG. VAL . +18 %
-0 o(."
AXIAL GEpD 3°F
cile. KrD 1.<°F
RericLe / Scene .

PECOC VS

W/o
HT2s .
1 .15
2.8¢
2.1

+9

—§

1.2
.Y

l.?:d!(;p'{'ers.
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W o bt A 9
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L TENG AT SHEAR EITTING.
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