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TOPIC 

1") r n 
1381W. 151F-055- t34-67 

Co ri 1 o‘ 1_ 

JO+a I NC 0 ; Pages 

PRESENTER_ 	TIME 

FRIDAY MARC; TI 21, 1.969 

9. 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: 

LMOV, 114, 
DC 	DSS-1 	115 EDCTU 

SUB A 
VDP 	DISANTO 	NAVON 	NICOLINI 
MDKE 	(60 MIN.) 	(45M1N.) 	(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 SC HWARTZ 2: 30 PM 

16.  ALPHA SUBSYSTEM SPECIAL MODES 3:00 PM 

17.  REPORT ON THERMAL MEETING KARP 3:15 PM 

JUN 12 1969 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 mg= 

ALPHA SUBSYSTEM TEM 

TIME 

THURSDAY,__MARCH 20, 1969 

TOPIC__ PRESENTER 

1.  ALPHA S/S MILESTONE SCHEDULES DISANTO 8:30 AM 
(DC, DSS, 114) 

2.  ALPHA S/S FUNCTIONAL DESCRIPTION MANLEY 9:00 AM 
ELECTRICAL BLOCK DIAGRAM 
INCLUDING INTERFACE WITH 
CONSOLE CONTROLLER 

3.  DRIVE K FUNCTIONAL DESCRIPTION HOOKER/ 9:30 AM 
CIRCUIT AND PACKAGING BLOCK BILLINGS 
DIAGRAMS 

4.  PREDICTED S/S AND COMPONENT PERFORM- MONTGOMERY/ 11:00 AM 
ANCE AS RELATED TO CEI REQUIREMENTS CHEESEMAN/ 

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

----LUNCH---- 

5.  ALPHA INTERNAL MECHANISMS KOPANSKI 2:00 PM 
DESCRIPTION AND DESIGN STATUS 

6.  ALPHA EXTERNAL COMPONENT GOOSS/STEARNS 3:00 PM 
DESCRIPTION AND DESIGN STATUS 

7.  SUN SENSOR DESIGN STATUS SC HWARTZ 4:15 PM 

8.  COMPONENT WEIGHT AND POWER STATUS MANLEY/MAYER 4:30 PM 
(INCLUDE SUB A UPDATE) 

2- 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

- 	- AGENDA FOR THERMAL MTG. 

rIN C-9  K7'11  fp rei (r?.,4 

THURSDAY, MARCH 20, 1969 

	

1. 	ENVIRONMENTAL CONSTRAINTS 	 9:00 AM 

A. VARIATION OF ANGLE 

B. RANGE OF OPERATING VARIABLES 

I. 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 

‘71 
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r'NZ1  

MAIN DIVE' 	TkON IC SJM D  KE ) 

LAST 60 PAY S 

0 	MODULE BREADBOARD TESTING COMPLETED 

O 70% MODULE DRAWINGS ISSUED: FABRICATION INITIATED 

O PRELIMINARY WEIGHT, THERMAL, AND WORST CASE ANALYSIS 

COMPLETED 

PARTS FOR 3 UNITS ORDERED 

O INDEPENDENT PACKAGING /REQUIREMENTS REVIEW HELD 

O 60% OF MODULE TEST REQUIREMENTS ISSUED 

O 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 

O COMPLETE RELEASE OF MODULE DRAWINGS 

0 	COMPLETE FABRICATION AND TESTING OF MODULES 

O RELEASE PC BOARDS 

O RELEASE TEST EQUIPMENT DESIGN 

O DESIGN REVIEW 

O ISSUE BLOCK DIAGRAMS 

(MAR 21 

(JUNE 6) 

(MAR 15-APR 15) 

(APR 30) 

(APR 15) 

VP.?. 

PROBLEMS 

O TIGHT SCHEDULE (100% SUCCESS) 

5 
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ATT.11,11\RY DRIVE K ELECTRONICS jT-J)KE'l 

" LAST 60 DAYS 

O ENGINEERING SPEC. ISSUED 

O BREADBOARD TESTS COMPLETED 

O PRELIMINARY PACKAGING, WEIGHT, AND THERMAL ANALYSIS COMPLETED 

O 40% MODULE DRAWINGS COMPLETED (7 OF 18 CORDWOOD) 

O 3 OF 18 MODULE TEST REQUIREMENTS ISSUED 

O ADVANCE ORDER OF PARTS FOR ADKE AND TEST EQUIP. PLACED.. 

NEXT 90 DAYS 

0 MAJOR TASKS ARE RELATED TO DETAIL DESIGN AND RELEASE TO MANUFACTURING .. 

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

0 CONCEPTUAL /BREADBOARD DESIGN REVIEW (MAR 25) 

0 COMPLETE MODULE DESIGN, FAB. , AND TEST (JUNE 6) 	.- 

0 COMPLETE P.C. BOARDS DESIGN AND FAB. (JUNE SO) 

0 COMPLETE DESIGN AND BEGIN FAB. OF TEST EQUIP. Om,  2..1) 

PROBLEMS 

O TIGHT SCHEDULE (100% SUCCESS) 
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LEFT--HAND CONTROL STICK — (LHCL 

LAST 60 DAYS 

• 42 DETAIL DRAWINGS ISSUED (GRIP DEFINITION, 2 TRANSITION ARMS, 

AND TOP ASSEMBLY ARE ONLY OUTSTANDING ITEMS FOR DC-1, DSS-1, 

AND 114 RELEASE) 

O LONG LEAD ITEMS ORDERED (SWITCHES ORDERED;OUT FOR QUOTES 

ON HERMETICALLY-SEALED POTS; OUT FOR QUOTES ON GRIP) 

O EMI ANALYSIS COMPLETE 

Co 	INTERFACE AND SCHEMATIC COMPLETE 

NEXT 90 DAYS 

O EVALUATE QUOTES FROM THREE GRIP VENDORS (MAR 20—MAR 27) 

O SELECT GRIP VENDOR 	 (MAR 28) 

O COMPLETE DRAWING RELEASE 	 (APR JO) 

O DESIGN REVIEW 	 (APR 11) 

• DESIGN AND FAB. TEST EQUIPMENT 	 (APR. 24—JULY 26) 

O DSS-1 AND 114 RELEASE 	 (JUNE 6) 

O ADDITIONAL SUPPORTING ANALYSES (STRESS, WEIGHT, 

PACKAGING, RFMA, FMEA) 	 (APR 11) 

PROBLEMS 

O DSS-1 AND 114 RELEASE PRIOR TO ENVIRONMENTAL TESTS ON DC UNIT 

O INITIAL RESPONSES OF 26 WEEK LEAD—TIME ON GRIP JEOPARDIZES SCHEDULE 

FOR ENGINEERING UNITS. 
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..• 
LAI3 mor.)ur,E..mgDEcoNTRcyf.,:g.,R 

LAST 60 DAYS 

O SPEC. DRAFT WRITTEN 

O PRELIMINARY ANALYSIS ISSUED (PACKAGING, WEIGHT, POWER) 

• SCHEMATIC ISSUED 

O LONG LEAD ITEM ORDER PLACED ( 

• NEXT 90 DAYS  

C " COMPLETE PRELIMINARY ANALYSIS 

O DESIGN REVIEW 

O COMPLETE DESIGN/ISSUE TOP ASSEMBLY DRAWING 

O DESIGN TEST EQUIPMENT 

O ISSUE TEST PLANS (ACCEPTANCE, DC) 

-(FOR DSS-1, 114) 

O START FAB AND ASSEMBLY 

DC /DSS-1 

114 

(APR 11) 

(APR 15) 

(APR 30) 

(}Pi`? 2-2))
l(firR 2.(i 

(r-vav ci) 

11 
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VISUAL DISPLAY PROJECTOR(VDP) 

VISUAL DISPLAY MODULE LVDML 

BUILT BY LEA SIEGLER INC. , PER WS 1307 

LAST 60 DAYS 

0 	TOP ASSEMBLY DRAWINGS STARTED 

O BLOCK DIAGRAM ISSUED 

O NEW OPT ICAL ASSEMBLY AND PRESCRIPTION ISSUED (?RELIMINARY) 

O FILM FORMAT CHANGED TO AID IN FINE POSITIONING 

O TEST FILM SUBCONTRACT AWARDED TO DATA CORP. 

O 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 

O NEW OPTICAL DESIGN TESTS INDICATE. THAT BOTH RESOLUTION AND 

BRIGEITNESSAREQUIREMENTS WILL BE MET. 

G E. 

O THERMAL REQUIREMENTS ADDED TO SPEC. 

O 30 MIN. THERMAL-VACUUM REQUIREMENT ADDED TO SPEC. 

0 	TELEMETRY REQUIREMENTS ADDED TO SPEC. 

• WORKED CONSOLE 2 INTERFERENCE PROBLEM 

O UPDATE FILM FORMAT IN CEI SPEC. 

/3 
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NEXT 90 DAYS 

LSI 

O COMPLETE PART PROCUREMENT AND START ALL PHASES OF ASSEMBLY FOR 

TWO DEVELOPMENT UNITS (BOTH CONSOLE 8 VERSIONS) 

C? 	START CEI SPECS. 

O COMPLETE EXERCISFRDESIGN AND BEGIN PROCUREMENT 

kD ISSUE TOP ASSEMBLY DRAWINGS 

G .E 

O ANALYZE NEW OPTICAL DESIGN (K7Y 

• ; ESTABLISH MOUNTING INTERFACE DEFINITION (MAY 14) 

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

PROBLEMS 

O CONSOLE 2 INTERFERENCE 

O PROBLEM, TRADE-OFFS, RESOLUTION - PART OF CIE PITCH 

PREVIOUSLY GIVEN MOCKUP TOUR 

O IMPACT ON VDP AND VDM - LATER (FRI. MORN.) 
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:244 

DRIVE-K SCANNER 

••• 

0 	PROGRESS WITHIN LAST 60 DAYS 

O DETAIL DESIGN REVIEW (EMK) 

O DETAIL DRAWING RELEASE (EMK) 

• INITIATE PROCUREMENT (EMK) 

• RELEASE DRAWINGS AND SPEC. 

O ENCODER (EMK) 

O TORQUERS (EMK) 

O INITIATE LONG-LEAD PROCUREMENT (EM-1) 

MILESTONE SCHEDULE 

O EM1 PEDESTAL DESIGN RELEASE 	 (6-1) ..  

• EMK TEST PLAN 	 (6-9) 

EMK ASSEMBLY COMPLETE 	 (6-15) 

• EMK TEST START 	 (7-15) 

O DELIVER DSS-1 	 (11-1) 

O DELIVER 114 	 . (12-1) 

/5- 
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SCANNER PROCUREMENT STATUS 

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

EMI 

1.0 MIRROR BEZEL PHASE 

	

1.1 	BEZEL - AMERICAN BERYLLIUM CORPORATION - 
COMPLETE SARASOTA, FLORIDA 	 (5 -23) 

	

1.2 	HONEYCOMB END PLATE - PARSONS CORPORA- 
TION - COMPLETE STOCKTON, CALIFORNIA 	(5-16) 

	

1.3 	BEZEL/END PLATE INTEGRATION - AMERICAN 
BERYLLIUM - 4/9/69 	 (6-18) 

2.0 PITCH GIMBAL PHASE 

	

2.1 	YOKE ASSEMBLY - BARDEN LEEMATH - COMPLETE 
WOODBURY, NEW YORK 

THIS PROCUREMENT INCLUDES THE TORQUER 
AND ENCODER HOUSINGS 

	

2.2 	TORQUE MOTORS - AEROFLEX CORPORATION - 
PLAINVIEW, NEW YORK 

5-23) 

(4-20) 

	

2.3 	ENCODER - WAYNE-GEORGE - 5/1/69 	 (8-8) 

3.0 ROLL AXIS PHASE  

	

3.1 	ROLL HOUSING - BARDEN LEEMATH - 3/24/69 	DESIGN 
CHG. 

	

3.2 	PEDESTAL - BARDEN LEEMATH (COMPLETE) 	DESIGN 
WOODBURY, NEW YORK 	 CHG. 

	

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

	

3.4 	TORQUE MOTOR - AEROFLEX CORPORATION - 
4/20/69 • 	 (4-20) 

	

3.5 	ENCODER - WAYNE-GEORGE - 5/1/69 	 (5-1) 

THE EMK ASSEMBLY AND TEST PHASE IS AS FOLLOWS: 

1.0 ROLL AXIS ENCODER ASSEMBLY 
ASSEMBLY COMPLETED. DATA REDUCTION IS IN PROCESS. 

(JUNE 1) 

./‘ 
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• 

DRIVE_-.K TELESCOPE 

0 	PROGRESS WITHIN) LAST 60 DAYS 

O BENCH TEST DESIGN COMPLETE 

O FAB BENCH TEST ELEMENTS: 

• OBJECTIVE END COMPLETE 

O EYEPIECE ELEMENTS IN WORK 

0 	DETAIL DESIGN (EMK) COMPLETE 

O RELEASE DESIGN (EMK) 

c.) 	LONG-LEAD ITEM (EMI) RELEASED 

THERMAL ANALYSIS COMPLETED 

O 	MILESTONES SCHEDULE 

0 INITIAL BENCH TEST (3-11) 

0 COMPLETE BENCH TEST (4-27).  

0 FINAL BENCH TEST REPORT (5---10) 

0 INITIATE EMK ASSEMBLY (4-21) 

0 EMK ASSEMBLY COMPLETE (7-30) 

O EMK TEST PLAN (8-1) 

0 DELIVERY DSS-1 UNIT (9-15) 

O DELIVERY 114 UNIT (12-1) 
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I. 
4. 

  

PROCUREMENT STATUS 

THE EMK TELESCOPE PROCUREMENT AS OF 3/14/69 BREAKS 

DOWN AS FOLLOWS: 

EM-1 

'(5-23) 

(6-30) 

(9-25) 

(6-23) 

(5-1) 

1.0 OBJECTIVE TUBE - BUDD COMPANY 4/27/69 

FORT WASHINGTON, PA. 

2.0 INTERMEDIATE TUBE - LUDWIG HONOLD 5/30/69 

FOLCROFT, PA. 

3.0 ELBOW CASTING - ANADITE CORPORATION 7/15/69 

SOUTH GATE, CALIFORNIA 

4.0 ZOOM CASTING - UNI CAST, INCORPORATED 6/1/69 

DERRY, NEW HAMPSHIRE 

5.0 PERIPHERAL DISPLAY - LA POINTE INDUSTRIES 

5/1/69 ROCKVILLE, CONNECTICUT 

f 



NRCiAPPR6VED FOR 
RELEASE 1 JULY 2015 	 r fr. 72., s- *-7 	$ 

F EW /M OUNT 

O 	PROGRESS WITHIN LAST 60  DAYS 

0 	CONCEPTUAL DESIGN COMPLETE 

0 	MECHANICAL LAYOUTS IN PROCESS 

0 	MILESTONES 

0 COMPLETE DESIGN LAYOUTS (4-15) 

0 COMPLETE THERMAL DESIGN (5-15) 

0 COMPLETE DETAIL DESIGN (EMK) (5-25) 

C) PDR (6-24) 

0 EMI( TEST PLAN (10-1-69) 

0 CDR (11-24-69) 

0 DELIVER DSS-•1 (12-1-69) 

0 DELIVER 114 (12-10-69) 

0 DELIVER ELECTRONIC SENSORS (10-15'769) 

FOR DSS-1 TESTING 



car r9,7777 
• ,•• 

SHROUD 

0 	PROGRESS WITHIN LAST 60 DAYS 

0 	CONCEPTUAL LAYOUTS INITIATED 

ri) 	THERMAL ANALYSIS INITIATED 

0 	MILESTONE SCHEDULES 
	

•• 

O COMPLETE DETAIL LAYOUTS 	 (5-1) 

O COMPLETE THERMAL ANALYSIS 	 (5-15) 

O PDR 	 (6-10) 

O CDR 	 (12-16) 

O RELEASE DETAIL DRAWINGS FOR ENGINEERING 

MODELS 	 (7-23) 

O DSS-1 DELIVERY 	 (10-15). 

(3 	114 DELIVERY 	 (11-22) 

O EMK TEST PLAN 	 (9-1) 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 
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DRIVE -K GYRO & ELECTRONICS 

BUILT BY HONEYWELL INC . PER WS1717 

LAST 60 DAYS 

HONEYWELL 

O CDR 

O CDR ACTION ITEMS 

O DELIVERED 1 PROTOTYPE UNIT TO G.E. FOR 

S/C "A" DEV. UNIT 

JAN 29-30 

MAR 4 

G.E. 

O CDR 

O CDR ACTION ITEMS 

0 	TESTED PROTOTYPE UNIT & DELIVERED TO S/C A MAR 7 

NEXT 90 DAYS 

HONEYWELL 

O COMPLETE CDR ACTION ITEMS 

C) 	DELIVER SECOND PROTOTYPE UNIT TO GE FOR 

S/C A DEV. UNIT 

O RESOLVE MECHANICAL PROBLEMS 

G.E._ 

APR 15 

TEST SECOND PROTOTYPE UNIT AND DELIVER 	MAY 1 

TO S/C A,  

O ISSUE DC TEST REPORT 	 MAY 16 

PROBLEMS 

1.7) 	GYRO FAILED LATEST VIBRATION REQUIREMENTS -.FIX REQUIRES 

REDESIGN TO ELIMINATE SHAFT NOTCH 
• 

24 



A 

;.J 

  

H 
NRO APPROVED FOR 
RELEASE 1 JULY 2015 

1 	, 
..,... 

---;:, 	. •-':., t;\  

1 

. 

6 6.  

: 7 

i 	 I 4 

• 
• 

•. 	 • :.•••••••••••••-••••.•••■ • • 4. 	 • 16  

1 	

• 	 j•-;  •-••••••■,■•••• -,644 ••• •1444-• 

j . 

I 	• 

I 

	

1.‘ ; 	 :--■‘ 
.•-• 	̂ 	• 	- 

• I ,-,'-'.- 
 

•r-r. `i 
- — -/-,2•7i;,--,. 	i 	

:: 	r-  c-.• -zt ,- 
',-..1 lc= 	•'.. 	• -,.. :...,....• 	•.....: • 	 ..... ..•,. 	th  

:,•.'. '`,.' 	:;•'`..;:: • - 	1 	4.-1 :'... >-:j 	. 
o 	;`, `.- s-,  • , ... • 	_ -• . - 	. 	,- 	s_•••.. 

• ri: 	I :7 ;,-,3 



c=1 
P4 

o o 
V fN  

0 
P4 

• 

• 
F=4 

a) 

C 

C. 



NRO iPPRQVED FOR. 
RELEASE 1 JULY 2015 

• 

fr 

SeV' o ‘e.eri.c.p..vre 

tErrors 	tvle‘60,% 

< CALi r;:‘, 
< o.ol okea.lrec, 

RA-tv, k Is  ) sec 

It  tize 4r%  ) sec_  

4 

• 

zi( 



. rs;:i 
Cr,  

v.) ti-,... tv a. /-r-s , ,, ,,..„......„,„:, -..„. .)......__..... 	C: • 

t 	

t \ I 	 1' ''\ 	 IT ..... 	;, .......7...._,..,---, 	.,, < ;.. , 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

Cct 

c 

4 

co RVO R re,f,-AsTv,  11,1 c' 	\.! 
-4. 

2.5 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

z 

d 

0 

I. 

G
ot

4r
4A

N
D

4cD
  

3 

is 

0 

ti 735 — 3W/j 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 	 lel 

• 

Cri 
t4) 

a 4:3 
kke. 

3 
\/) 

a 
0 

( 

‘4) 	• 	414'. 	 ni) 

3W11, 

-7 



  

SLEW PROc..ESSOQ, NRO APPROVED 
RELEASt 1 JULMO 

 

  

   

PosyrvocA 	711-17:1 

DU et C. 	V) 1 M 	9l rt7 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

P ATE 1--"Wr  16e, S 45 deg /sec 

e 
401 

  

711=1.11=1.1121•1011111161001Mgepil 

v. 

t ez.IA CIES11)0xV,. 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

Foal) vs 

St-SW  114TO 	AM STOP - P‘Tc.t4 

4 

SLEW 1t470 Fctot4T 5-rop - pvccm 

30 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

to 

0 C' 

soa.ici 
rsowseil 	(9, 0 

tka 

O 0 
As 

• 

e 
0 

: 

pea 

3/ 



r!  NRO APPROVED FOR 
RELEASE 1 JULY 2015 

3 
1 
Lb 

0 

O 2 

7 
0 
F 
0 
0. 

Nosii sat) "It913‘419 ,s,„ 	 tiou.3 

32-- 



NRO APPROVED FOR 
RELEASE 1 JUJ.V 2015 

33 



2800 
(Yo.e)x "") kro 4r1)7P  (XooD 42°1 	6-boo 1'4 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

• 

Sex- v0 Facts Cr LA 	t® ZS 

Pit-ck 

Godt  .Z(Do (ko 4r t  

Ati)(Chooi-l) 
5 
l000i") Chboo 4-1  

Rot 



NRQ APPROVED FOR - 
RELEASE 1 JULY 2015 

• 

rr7-.• 7'71 	4  

 

  

0 1  

w°1 	o 
e) 	 ' 

a 
..g 

0 
0 

• 



NIRO APPROVEDFOR • 
RELEASt 1 JULY 2015 

7.11' 7'1 
,.• 

r, 9 

ReGovkyv.ev.tea SIrtf 
	

Co  tA,41ts 

Edo Pt, t tocailic twe. 	t(1". Vvc%) 

Souvr-e_ 	 Pm; s 	Ron PAC'S 

Otni e012‹.  
••••■■■■■reswahlW■ 

O. 0418 

• 

0. iorg 

0. 116 0 

O. 2.32 

I.. 

4 

36 



NRQ APPROVED FOR 
RELEASE 1 JULY 2015 

veti Kz". 1F.' 

  

e c.ay.%- ■me tA.ticid S2rvo CratAA4 tot vt...+toKr 

Pr't "Akk Rsrlwtekea Pe r 	vArxiAc 

ot.krc_e_ 	P■ Vc_LA Potts 	o 
9 

410.t *—C1  rJo‘s L 	6,0290 	O. 0 toi 

6t-Gkrt Moos. 	0,07M 	 aoachi 

lquA Notre Y/ Barer 	0,001 

.1)4,4 Soce.ree; 	O. 0 

0. 00 1 

0. 01 

   

E".  [ Nose_ A,„,o,ciaps  0 .001 
k vv. r 	0.010 

INErmostoz • 

0.041 e 

0 0 OT36 

0,001 

0 .010 

0.036S 

4 

2 Co, 	0. Va 	ZatZ 

A'ZuLiv, eS B e 	AJorse 

to 11 f j  MS. 

(4 re fr ievt t,r 

37 



• 

o ( 

Los (z a) 

E - - 

Rol( 
6.030 

7 

gt-rOV.  

044365 

0.020 

0.0141 

t• 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

• Sc Its  

(20 if 
O..0 S6 

o. 0211V 

0 Al Li I 

ofoil 

CV0333 

r 



0 

C 

4 

0 a a •4 

al 0 a c • a a o .c -4 
a a-, "t, • C C 
O .4 V 1.4 4 

;.." 
tos 	, 

• • • 



b. to 11-1 RAT) /sec. 

tzo 

Pierre (A 

i I opLczkeck Ev.vors 

ReAS eszmiGAL Eaaon. 

• 

eo.A-1.4 	poise. 

NRO APPROVED FOR • 
RELEASE 1 JULY 2015 

C
o

AM
IA

L
  

®. 0 

Ao3 

0.0 

C (14 

cr 



4f.c 4o Bo 100 • /20 

ct,  r 

F% 	trC, 161 	. 

E irtallod 1)0 rfie rita kieC roll Oki Ma g 
Error Air ,A Pa Action 
of g&ibwiD911 

&a/ El•CWO 

s(-2 ?c
# '}  a #1)

1 

 J 

0,0 
( I4  

Qe 
mos, 

st, 

0,0 

0,0f- w 
ce 

ao.3 

0,0Z 

'acl 

CrotS002i.  -crechitaity 
Vet.opirAltigra 

Sent° Gonf tSiitt,rcAt.*■ 

BANOWID TH RAP /sec. 

NRO-APPROVED FOR 
RELEASE 1 JULY 2015 

0,08 

"1.1v,t 11,1 gam  

to  ., 
e,c-, orttc. .-01Sc 

P" 

flosoorinel  AbtSe.- 

Wc. 

1 
ro Noisc. 

tt 05 Cr stbe.. 1 erro- 



rap NO 

\ 

CErlaitu& 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 	 Ft eithrd 

Es I/it.IeJ Per-fork:AO re .c 
Aps No is 

Error() A s A Tikv,chov. 
cc es‘AibwiDrii 

414 
S fik%co s) ?Lots) 

C VOSS° 0:2 r ntAertao 
Of? vC2 C00 tl-le "%ere4 
servo 4o-u‘civo-i.-Attay. 

at t;ic AL No /sr 

0.0g 

0,07 

cto6 

0,© 

0.03 

0,oi 	koisf E le okr on 11 No 

  

6AAJWIDTH 821D g 
4o 	o 	So 	/00 	/24 

....gem....■■••■•••■•■•••• 

 

    

   

       



403 	 REFAMCg WOKE 

0,o z 

Tri Nit 

B 	131) tkrAigee. 

40 	6-0 	CD 	IC* 	hio 
	41••••■••■••••••••Kili•■■•••■ 

r r rA. 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

, 
Ft 	t,t1 

t 	 v-rat-f) 

n molt Altio Notse, 
Erro:s AS A Fonatinl 

o& eifulbwoTti 
1+11 	 

6(gzirt (;;)2(er;;;;)3 

Cans car Cre..10,outsc, 

o4 rec4wAatioMed4  
Sotto c.4.-Afterratio4 Ct07 

0.0C,,  

RMS GoriAtit- enaort 

CzotAcp NoisE 

E. I et..:1-v-ontg.. Ma 
0,0l 



%ft 	0 

I 
a 
IL 
2 

‘t! 
‘41 

—0 

a 

NRO APPROVED FOR 
. RELEASE 1 JULY 2015 

0 
0 
0 
I. 

0 
00 

8 • 
4) - 
V 0  

tir 	C7/  
I g 

• 

• 

d 

,t1 

4) 

Q. 

0 
• Ns 

T0 ' 1 '  _ 	 1 

4- CI-. 	 - - 	1_ 

a. 
\ 	Q 1$7  

to I 

%.1 

(4 

ES 

II 

%.4 

.1 
C4 

%.1 

41 



NRO kaPROVED*FOR 
RELEASE 1 JULY 2015 /00111r 0 

. 
a 

K 	t4 
t 	8 

• ip 	I. 	. 

CP ‘ei 
%A V) 

L . 

••• 

t. 

4 



SECREJ/DORIAP 
NRO AR,PROVED.FOR 
RELEASE 1 JULY 2015 

2 
Q 

• C) 0 

0 

VI 

4 

it6 



NRO ARPROVEDTOR 
RELEASE 1 JULY 2015 ROMAN 

co 	 7-1 	A 
0 

L. 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 -SECTIEVDDRIAN 

TO- ite. 

4-0 61(ctea  /1431. 	 a4stiorArAnlvv-0 	101'1 

odd 

t--,--cr. 	 i  6,\0(it.-e 	I) woo cktote. 
	.,.....a 

( X cib 	2- - P 

%Do r't Ca-se 
-t.b.d4.  1/1a+A.T.n_s_  

1.z.5 d-6 116 'co-A/sec- 

331 rolisec_ -0.00g ) 1 ci-b 	2---P  13 d...6 

580 t--04 /Sec- 1ka6 	P-- -i t.  lab 
100 oectrees 

v-0.4 cec, [12..0 .=.0,0003 	44 di) 	11-e _ 	60 Cievees 

Ass u,wvhov S 

IS% Thiera-Ke-t Ott Ikode t'" re  

1070 A rA et ifte If- (Iwo( "Toriituker Gcc.°4 s 
cov‘. 	tA h 

A  

3 cr tAiog.  

ift 



pt::41o; 

• . 
NRO APPROVED FOR 
RELEASE 1 JULY 2015 /DOW 

1;414 yi-1L 
skictlilett ritic.voi;‘c -coy_ / 	Vltr eS4j 	Pti-ck 

P A.. 61,4a. 
u,„ ,,,,,, t■r‘ o el .e._ 	Pi vv,  v) \ tk-u4e_ tt-)13a 	C-4L4(e--  

V .0.31D t 	 (U&II krIMI■NIMair 

11 G rtudis2c. r < 14=U 1-p r 17..n 
2o 04-reas 

ZZo r41Ser...- 
g-_-0.co‘ 

1 < 1 Ab 2-P r 7J-6  
. 	Lh d-e vees 

331  tr)-h Aec. < ibb e-3  9 di) 

seoyalsx_ ( 4 ob f-P 1Z (1.6 

ii/C rake,- 12c1b r--F. to Ab 

-zOsooD3 
/309 twlic • Rib 9- ? S db 

100 ei-Oees 



• • 

NRO APPROVED FO  
RELEASE 1-JULY 2011 

I 

• 

(-1 

9 
La 

0 

t s 
iy 

r• • 

t!ts 
t 

.o • 

1 	
Fs 

U  0 
t) 
, • 

3 
tea 

A • 

0 
O 

N 

r 

E. 

( 

e 3 

0 

f a  

tr 
CT) 

c3 

rT N 

N 

ci 



• 
NRO APPROVED FOR 
RELEASE lt_JULY 2015 

fr 

Re‘um.e_yvta-vt. S 

Itt.,?ost-k‘o 	iv\ 

) sec_ 
30 

Serv o A  cc.u40a- cer  

0 S bet.ye es 

4 

_ 

67 



S2- 

9 

2 

S 

4 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

. 	• 

; 1  

U. 

dl 



•03—  %.S.) 
_ 	• 	.• .• 

0 
0 
0 

! 

. . .._ 
- • 	. ! 	. . 

. 	
• 

I 	 •' 	' 	i  ...-. - --_.. 	.. .. _ ....._ . 

. . 	' 1 	' " 1 • 	' 	' 	' 	I 	' i 	• 	. • 	I 	; . 	1 	• • 	I 	I 	' 1  
, 	' 	. 	I 	. 	• 	1. 	Hi. 	- 	i 	1••' 	1 . .. 	! . _ ; _ 	. , 	._ 	.; .._  

; 	-I-- .17  

-`- 
t 	• 	1.. 

• ' 	I 

	

1._ 	• 

• I .- 	• ; 	I 	• 

j 	• 	j 	• 1 	• 	1 
4 	O. ,  • . 	 ' 	I

0 
 

- • - 

'.• 	 1._ 
; 	. 	• 	 . 	• 	• 	• 

	

I 	I 

I  

• •. - 	• • 	- 	- • 
. 	• 	I 

171-1 	• 	.-r- 	• 1-  • 	• I -• 	• I 

• • 

	

I 	• 	• 	• 	• 	1 
IL 	IT, 	• , ..! 

	

tI 	• 	; 	11,!:111•1 

	

1, 	• 	I 	• 	• 	t 	. 	. 

• ; 	; : I 	• 	. 	.• 	 • 

	

_.-.- 	 • 

NRO APPROVED FOR 
RELEASE 1•JULY 2015 

• 

,. If IIRF -1 
1 4 N 

4 k'' .4* --: e 	i 	.., 	,.. 	•,:', 	tI 

--'• 	I 	 I __ 	1 	H.-, 

-_..:.- .1- .- 	--,- 	- .-1-. 	-.!.- - -!--. 1.-1 -; .- - !---;--•,-1-----  
, 	 _ _ .......1  _. .....-__.._ .•'. ..1 _- _ .1_ _....t.....f-_ -.....-  

. , .. 	. , • , . 	. • ; ...: 	. ; 	. I 	. 	: 	,. . 	.1. • i ; I-1-.--; 1 .- 
....-i----I. • -•-1• 1-I 1 • - - - 	 1 	• 1 	• 	I 	; 	• . 	I 	• I 	• • 	i ' 	: ( : ; 	• 

. .. 	...I. 	.;..4..._-- .: .• I . _ ..... _ _ .•__1_ 
I 	• 	 • • I ' ' 	• I • !. r • 1- '-,  . ' I . • 	• i 	' ' . I 	;-; ; 	; 1 ; ;;; ;,- H-  ; 	• 7.- 1 -0-• I 

_1 _ 

	

1,,,I.;•1 	lill 	

W!------ --

.1 L.  • 	, i 	• • !_t:_.._,_• i ,.;_ .1 	:1 	1 : .1!:1 	ril 	!!;11-::: 

1---  ■ ;1-11;, ' IL •-:-I!•11 ;HT! 

	

_ ._ 	l'HI;11- ;!!! 	!!!..i1-• 	II' 	.i 	' 	-t 	'1! ■ 1;1;!J;I;; 

-;--- : 1: :-...:7!:--..:- ....j.'-_ -:.--.....IT 1.171 : : 	.-!.: -_--_-. 	_i-. ' 7_17 .: L.:::-!:. 7-7h...-:::.±_ 
, . 	- ! - 	! : 	- I- 	' .:-- 	' 	I-- 	. 	, ! 	' ! 	.. 	;

--- 
, 	. 	. 	i 	 •  

---• 1 • 	' 	r---• 	-- t :..- •-• .- 	;-;-- - t.-1- _ -:-... -'::::--  -'• i - :-.--i-1---- --  ; 	-;-:"•• 11--  7 

	

. 	1 	• 	t 	. 	I 	I 	• 	; 	, 	• 	-I.. 	 -t, 

	

---•1 	 --I 
.-. 	 ; ; 	 ; 

a . 	. • 	, 	; 	 , 	. 	 ,  
IT 	11•'•' 	it , 11•1:, 	 I 	• i 	, • 	! 	I 	I 	!, 7 	7 71 	I-7, 

-1 • 	 • 
1 

• - 

1 

j 	. 	• I , I • 	I , • 	; ; :i - 	I 	•i 	:.' 	- 	. 	I.._ I 	I 	- 	' 

i 	, I_:_: ' : I ■ 1  • , I 	• i 	■ ' 	I ' . • . I ' ' ' - 1 	. . -, / _ 	. . i  ' • ' : I' 	-. 1 7-- s -I, 
11,W;:, 	17! 1 1 	! :I- ....._-•_L:•._1.• 	..:.,.-. 	::.1i 	!•!1 	!! 	Ht..' 	,. 

-7— 
	 , • • • 	t 	it 	• 	1:;! 	i 

. 
1 _ 	■ 	I 	I 	1 • 	• I 	 I 	I 	-I 	• 
I 	I -I • • 	• I • • ,'.1 	I 
I 	1-- 	-I- 	. I 	• 	I 	• 	1 	. 	. 	'I I 	I . 	. 	. •-... I -1 : 	' 	• 	; ' I 	i 	-1- 	. 	• 
1 	• 	[ ; 	I 	. 1 	• • , I 	• 	; 	. 	I 	. 	- I -: 	j 	. 	I 	; -I- 	„1 	I . 	,  

tI
CN

S
P

A
L 

S
LE

C
TP

IC
 C
O

M
P

A
N

Y
,  

SC
M

C
N

r.C
TA

D
Y

,  N
.  Y

.,
  U

.  S
.  

A
.  

. 	, 	, 	, 	t 	• 	- 	. 	. 
. 

1 	1 	, 	I 	I 	, 	I 	1 

— 	I- . 

. 	r•_1_1.• 
I 	... 	1, 	. 
• . 	. -.1— 	I 
, 	1 	' 

•   

: 	! 	t 

1 	; 

i 
•-I 

1 
1 

, 	' 	. 

• , 

• 
• 

1 	. 	• 	 • 	• 	, 
• • 	 • 	I 	; 	''--- 	- 	.t-. 	; 	--i- 	1 	'  ' 	I 	 . 

(7 

-7.  -; •-; 

- 
• 1 

1 • 
!._ 	. I • ' 

• I ; • .1 • 
•••i•• I •; I -1 



• 

• 

• . 7---'-'—'—'''--........,,•.,,,,, ./ 	! 
. 	. 

f .. 	:. 	, 	.: 	.: 
t-, 	.... 	... 
i 	.:-• 	• 	- 	- 
7. 	,:.;.ii, 

i - ...' - - 

....• 	..... 	.4 

:- 	••.-..:::- 
. 	.;-•• 	: 	., 	-:. • -2 	1 	' 

L. 	, 	.:- 	..t., 	•.• 

. 	i  : .. 	4.: :.3. ■ .o. ■ 

. 	• 	r: 	.1 :..- 	: 	.' • 	r 

- 	••••• 	. 	; 

•-• 	... 	• 
- 	.: 	• 	: 	i 
. 	r7:: 	''.. i 

.... 	, • 

..: 	{ 	- 

I... ......2  ' .-.4 y 	 ... 

".-tr" 

•1: . 	 '1-'7! 	• ;1••  

t•-_ 	r',-..: 	;-• - -- - . - 
,::.- ---::-:-..:- 	• 	- 	---'-:- 	..- 

: 	7.. . 	• 	1 , ": -; 

-• 	 ." : 	. . 
fl 

ii -- 

RELEASE 1 'JULY 2015  
NRO APPROVED FOR 

	

, .. 
	

. k dd 5 IF-I 
Pp 511 I 0 3.
0 0, 0 0 0 

4 
. 

	

,,., 	f t„,...,-,  
0 	Cis 

i --z.----.........._ 	• 	 I 

_ 	. 	
. • 	I 

/ 	

:,-:.—;:::77-`,---  

:. . 	•:-..,i• 

• —ft 	•• i 

i 	4.. • 

	

..: 	_ ■1 
 

	

...., 	rf, 	 4- 
. : 	..I 	• 0 	VI 	C 	 1. 	_.. 

	

1 	 Sr -.• 

	

in 	(.1 
, 7 . 	• .;:t - 	: 	 . t• 	SI) 	r • • • 	..• 	4 	

-0  •:•• . • -,-- •••• 	' 	'1: 	: 	- 'N 
• .:::: r: 	, .1-.:.: ,-- 	4..... 	' 

... 	, • ... 	 -1'..  .. 	- 

:7. 

■ 

• • 	e 

	

. 	' 

' . 

•:" 	.!" 

0 - 	0 • 

_11 - 

• _ 
• ; 	• 	- 	- 

t-- 	 • 
- 	 - 

.-' - 	:I 	- 	• j•-  
: ' - : 	• • 	• t 

• . 	i 	- 	. 	..-- - 	. 
. - , 6 

	

; 	. 	• K  

• i. .'.-' 1.  	 - , • 	■ 	-. 	t 
.:', :77 : -7  • 	 :'''' 11TV-  - - 	 .. 

".7 	' 7 	 i 	 1 . - 	' • 

... :.' : .. 

:-: :. :- 
. 	.. .... 	 I._ 	

• . ' 	CV 	- 	f■ N  
- 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

-ecter7PopiA 
OPTICAL ERRORS 

PRESENT SPEC 

HI 	 127 X +5 
-3 

LO 	 16 X + 1 

CHANGE TO *. 

HI 	 127 X +0 
-2 

LO 	 16 X + 1 

EXPECTED PERFORMANCE (0.1% E.P. DIAMETER MEASUREMENT 
ERROR) * 

HI 	 127 X +0 
-.127X 

LO 	 16 X + .016X 

*PENDING VENDOR CONFIRMATION 
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SERVO ANT) INSTRUMENTATION ERRORS 

POT RFT , CAM_RLF._ 

/\ /* 
LHC POT ALIGNMENT & NOISE (el) 6 MIN. 22 MIN. 

ADKE SHAPER SCALE FACTOR (e2) 8.2 36.6 

ADKE FEEDBACK BUFFER (e3) 8.2 36.6 

F ,B . POT ALIGNMENT (e6) 6 22 

^ 	 /• 
RSS 	 14.3 MIN. 	52.6 MIN. 

A 
SERVO STANDOFF (e4) 	 60 MIN. 	220. MIN. 

• 
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MECHANISM ERRORS (e 5) 
• 

POT WIND-UP 

REFERENCE TO 
POT 

REFERENCE TO 
CAM 

V\ 
0.5 MIN. 

t• 
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. 

PERFORMANCE (RSS) 5.72 MIN. 20.9 MIN. 
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LINE OF SIGHT DEFINI TION  

ALIGNIALET PURPOSES - LINE OF SIGHT 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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SEGE, 	/FTRIAN 

UNRESOLVED SOFTWARE PROBLE M  

STOW/UNSTOW APPROACHES  

0 5°/SEC. SLEW FROM STOW 

O WORD SYNCHRONIZATION AT 0°ROLL, 56.25°  PITCH 

O SYSTEM READY FOLLOWING SLEW 

II. 0 WIRED SYNCHRONIZATION WORD AT STOW POSITION 

O SLEW FROM STOW 

6/ 
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DRIVE K BEARINGS 

REQUIREMENTS 

GE /SUBCONTRACTOR A AGREEMENT 

RESULTS OF DEVELOPMENT TESTS 

RESULTS OF ANALYSIS 

DESIGN SOLUTION 

FUTURE STEPS TO COMPLETION 



NRO APPROVED FOR 
RELEASE 1 JULY 2015 

REQUIREMENTS 

• LOW TORQUE RIPPLE PERFORMANCE 

. LAUNCH SURVIVABILITY 

▪ SPACE ENVELOPE CONSTRAINTS 

. STIFFNESS 

▪ AVERAGE RUNNING TORQUE 

• THERMAL ENVIRONMENT 

. INSTALLATION-INDUCED DEGRADATION 

63 
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GE/SUBCONTRACTOR A AGREEMENT 

• DRIVE A BEARING TECHNOLOGY DIRECTLY TRANSFERABLE - 

CAPABILITY EXISTED AT CE 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 INCLUDE 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 TOTAL 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 PRODUCE CONSTRAINT ENVELOPES 
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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. 

o 	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. 
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SUKAARY 

. 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 

• PEDESTAL 

• ROLL HOUSING 

• YOKE ASSEMBLY 

• BEZEL ASSEMBLY 

• MIRROR 

BEARINGS 

GYROS AND ELECTRONIC S 

INCREMENTAL ENCODERS 

TORQUE MOTORS 

OTHER FEATURES 

• CABLES AND HARNESS 

• STOW LOCK AND STOPS 

• ALIGNMENT MIRRORS 

• BALANCED GIMBALS 

1KR-WOORIAN 
77 
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SCANNER COMPONENTS  

ENC ODERS 

• 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 TRANS7 

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 AUGUS T 

SCANNER TEST CONSOLE (SATS) 

• GYRO RATE LOOP ONLY OUTSTANDING PROBLEM 

• FULL 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 

to 
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POWER GROUND  

• WAIVER IN PROCESS FOR MAIN TORQUERS 

• PLAN WAIVER REQUEST FOR DEROTATION AND 

ZOOM MOTORS 

--SEGREYDER 
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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 Caruthers l 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 	- 64°  
Weather 	- Clear or Light Haze 
Illumination 	- 10965 lumens/ft. 2  

TERRAIN 	 MEAN LUMINANCE 
TYPE 	 (FT.-LAMBERTS)  

3,:r LUMINANCE DIFF. 
(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 

clouds 2 , 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. 

	in 'P. :: n I ri ' 
, 	• 	., 	 • •. 	. 

,,, ......?.,..., 4 ,.. 

f2- 
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Introducing the 44,system transmission of 35% this quantity becomes very nearly 

1000 ft.-lamberts. The previous reference
2 

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 at 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 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 recommended 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 X -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 A (3. 

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. 

13 
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CDR ACTION ITEMS 
STATUS 

' ACTION ITEM 

1. SIIRD - New Time 

COMPLETE 

GE-ACTION 

INCOMPLETE PLANNED COMPLETION DATE 

GE-ACTION 4/1/ //7/ ,wesS 

2. 1703 Noise 
a. EIJI Noise 
b. Pressure Start-Stop 
c. Pressure Slew Rate. 

YES 
YES 
YES 

---- • 
CEL #31 

3. K Gyro Vibration Study YES - CEL 430 -  -- 

4. Power Supply-Start Res. YES - CEL #28 	- 

5. Power Darlington YES 	CEL #32 

6. Heater Inhibit 
a. Large CAPS YES? 	CEL #29----  
b. Inhibit Bridge YES) 

7. 1717 Ripple YES - CEL #33 

8. Design Proof Tests YES - Honeywell Letter 
Dated 3-13-69 

9. Thermal Analysis YES - CEL #36 

10.-  Thermal Resistance 
Mounting Ring 
	 YES - CEL #30 

YES - CEL #28.. 11. 1703 Freq. Response 

YES - CEL #35 .-  • - 
12. Humidity 

13. EMI 
GG2000 
GG2001.  

14. reliability 
a. Gyro Failure Rates 
	YES - CEL #17 

&- 
b. Parts Failure t 
c. Error Removal 5 	

YES - CEL #37 d. Crystal Stability 

15. Circuit Analysis 
	cm-)  

16. External Effects Scale 
Factor 
	 YES - CEL #30 

17. Welded Module Potting 

fr- 

ftca-  Ac,Pefreit--fi 

-1-11 

GE-ACTION - April 1 

I Lt[12.1. 	C .0 

Ki,of  

April 1, 1969 

l IL/6 1.  
April 1, 19691  

X 	 y  April 10969 

X 	 April 1, 1969 

ft, 

YES Data Submittal by 3-21469 
X' 

In Duplicating Now 
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INTERFACE DOCUMENT SCHEDULING REPO 
rD 

- 
IF'S/ICD TBD/R ICN 

.. 	, 

. 	. 
TITLE 

ASSOC 
RESP 

SIGNED BY SCHEDULED  
SIGN-OFF 

DATE DGAS --- 

•S003 D119-1 

D119-2_ 	 

AO Component Areas and Heat 
Capacities roter.zrxeS G TSOM 10 

Radiator, Temneratures, Prelaunch  
Film Coefficients, Boundary 
Temperatures, Prelaunch 

D  

G/D  

B 

2 June 69 

TSOM 10 

2 June 69 

D119-1 

D119-4 
Film Coefficients, Ascent and 
Early Orbit 

, 
D119-5 

Film Coefficients and Boundary 
Temperatures, On-Orbit, Pressurized D TSOM 10 

D119-6 
Boundary Temperatures, On-Orbit, 
Denres.surized D TSOM 10 

D112=1_Zmperatureg„ 
Film Coefficients and Boundary . 

ACTS Translation D 2 June 69 

../21.3-9-9 	 

D119-1 

Meat Rates 	Telescope  
Area Tolerance, Penetration 
zitting_  
Pedestal Conductance 	 • 

0  

D 

TSOM 10 

TSOM 10  

TSOM 10 D119-1 

D119-1 
Boundary. Temperatures, Launch, 
Ascent & Early Orbit DIG 2 June 69 

• R11 9-1 

Rll -2 

R119-1 

R119-1 

Penetration Fitting Temperature, 
Prelaunch Thru Ascent D 2 June 69 

• 
Emissivity Tolerances, AO 	• - 
Components 	- -- 	..-  
Air Temperature Inside Aerodynamic 
Fairing,Prelaunch  
Electrical Cable, Thermal 	. 
Properties  
Net Interchange Factor, Window/ 
Cell ToiarariCef 

Radiator Temeerature excursions 

G 	 

D  

D/G I 
ill 

TSOM 10  

TSOM 10  

TSOM 10  

TSOM 10  

TSOM 10 

• 
R119-1 

S003 	• R119-1_, 
t 

__  
I 	' 

• li i"'"'j 	Alitaliba■ 

„... , 
. 

§.....■4 

. 	,. -grim • . 	 ..- ear 
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41  

CRITICAL OPEN INTERFACE ITEMS 

o LM 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 TIE DOWN 
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