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MIRROR TECHNOLOGY  

tm4s-liq 
P1 41  

• PRIMARY AND TRACKING MIRRORS 
• "EGG-CRATE" CONSTRUCTION 
• MATERIAL - FUSED SILICA 
• WEIGHT - 1020 LBS. EACH 
• THICKNESS - 

FACE PLATE 0.9 INS. 
BACK PLATE 0.5 INS. 
CORE 	 0.22 INS, 

• OPTICAL TOLERANCE -
-WAVE LENGTH 

EGG CRATES 

10.5 INS. 
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TRACKING MIRROR GIMBAL SYSTEM 

I 	• 'Crew 

Drag 
Acced 

[ Star 
Trackers 

ACTS 

Drive 
Signals  r-- 

Computer 	
Rates &  
Angles 

ATS 

Command 
System  

_ Tonuers_ 
Tracking_ Mirror 

Encoders 

ACTS - ATTITUDE CONTROL/TRANSLATION SYSTEM 

ATS - ACQUISITION & TRACKING SCOPE 

BLOCK DIAGRAM 
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Intermediate 
Image Zoom Moving 

Elements 

First Ross 
Corrector 

Final Image 
Eyepiece 

Mirro 

Relay 	 To Second Eyepiece 
Second Elemen 

Dove Mirror 

CHARACTERISTICS  

FIELD OF VIEW - 400  

ZOOM RANGE - 

GROUND RESOLUTION 

10' 

Platen 

Second Ross 
Corrector 

Pellicle • 

Second Ross 
Corrector 

(Visual Optics) 
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Main Image 
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SECOND LOW POWER 
GROUP MECHANISM 

OUTER TUBE STRUCTURE ASSY 

INTERMEDIATE TUBE 
STRUCTURE ASSY 

ZOOM DRIVE MOTOR 
FILTERS 

FIRST LOW POWER GROUP MECHANISM 

D\ APERTU RE STOP MECIAN ISM 
TR/\NSf TI ON 

c 	ELBOW A55Y 
5I-IEAR MOUNT 

I) 

EYEPIECE 4 HEADREST 

‘ \ 
ITROTATION 

, MECHANI5M 

LYPIECE Ac.M 

1, /e01,A 
p;:,:-.tiANish.A. • 

'OBJECTWE LENS CELL 

CHARACTERISTICS: 

APERTURE 	8" - 10" 

ZOOM RANGE 60X - 120X 

FOV 	 15X - 4o 

-ErEveltel" SPECIAL HANDLING 

MAX. GROUND RESOLUTION 3' 

WEIGHT ^r 500 LB 

,PEAK POWER — 500W izox - 0. s° 
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WIDE BAND READOUT 

atat-AWI 

ETECTiNglE FNK11,34- 

ANTENNA  

o Z X 5O. 141E. VIDEO CHAWIJEL. 

X 13 AN) 0 STEER-P.13LS AO TEAM) A - Ft 1D13 

O %5'O SQ.IN.1MIN. FILM Te.E.A.C•ooT 

Qo Ewa scANIJ ■•4‘01-k 

S1VJGA,E. 	L GVX)61..10 '511•41"101.J 

• WEIGHT "6 Sod 4.15,5 

• Pemc POWIE- R •••-• 630 OA 
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PAYLOAD OPERATING CAPABILITY 

ACQUISITION AND TRACKING TELESCOPE 

LINE OF SIGHT SLEWING - 6 DEG/SEC 

SETTLING TIME - 3 SEC 

AUTOMATIC OPERATION - HANDS OFF OR UNMANNED 

PRECISION NAVIGATION 

• PRECISION POINTING (STAR TRACKER) 

• ELECTRO-OPTICAL IMAGE MOTION . COMPENSATION 

REAL TIME VISUAL OBSERVATION - MAIN OPTICS 

AUXILIARY PLATEN - SECONDARY FILMS 

READOUT - ANALOG - 800 IN. 2  PER DAY 

ALIGNMENT - ANGULAR °- 1 MIN, LINEAR - .001 IN. 

FOCUS - AUTOMATIC - . 001 IN, PLATEN POSITION ACCURACY 

DATA RECOVERY - DRV - 60 LBS CAPACITY 

GEMINI - 240 LBS CAPACITY 

• CECItET SPECIAL HANDLING 
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LABORATORY VEHICLE ARRANGEMENT 

PRESSURIZED COMPARTMENT 

Consoles & Displays 

Crew Equipment 

Camera 
Film 

Film Handling 

Processors 

DR V's 

Computers 
ATS 

EC/LS 

Telemetry, Tracking, 
Communications, Voice 

ACTS Electronics 

UNPRESSURIZED COMPARTMENT  

Thruster Sectors 

Fuel Cells 

Propellants 

Cryogenics 

Heat Exchangers 

ECLS Pumps 

Crew Transfer Tunnel 
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CRYOGENIC STORAGE 

• THREE /,000 HR. FUEL CELL MODULES 
• Z.0 KW AVERA6E POWER 
• 4,5 KW PEAK POWER 

• 3$ H2  AND rwo 02  74/1/KS 
• 130 DAY CAPACITY 

AEROSPACE CORPORATION 
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STRUCTURAL ARRANGEMENT 
• 

UMW 
W 4S-1 

151 tc 

CORRUGATED SKIN 
COMBINED RADIATOR TUBE 
AND STIFFENING FRAME 
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BEADED 
EXTERNAL 
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ALUMINIZED 
MYLAR 

t' INSULATION 
,30 SHEETS 
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INTEGRALLY STIFFENED 
INTERNAL SHELL 
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IZED 
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NEW, 1./91/TER, 
SHORTER STRUCTURE APP CREW TRANSFER 

HATCH ANA' ramvez. 

RETRO SEP,4RAT/ON 
PLANE 

TWO 400/770NAL. 
RETRO MOTORS 

BATTER/ES 	 ELEC77?0N/C 
/4 HR LO/TER 	 evaleoner 

BATTER/ES 
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TITAN HIM DESCRIPTION  

MAJOR FEATURES 

• PERFORMANCE 

32, 800 LBS @ 800-80/130 N. MI, 

• TOTAL THRUST AT LIFTOFF - 3 MILLION POUNDS 

7 - SEGMENT SOLIDS 

• CORE - 2 STAGES 

NO TRANS TAGE 

STAGE 1 ENGINES - 15:1 NOZZLE EXPANSION RATIO 

▪ REDUNDANT FLIGHT CONTROL SYSTEM 

▪ BOOSTER INERTIAL GUIDANCE SYSTEM DURING ASCENT 

(BIGS) 

• GEMINI INERTIAL GUIDANCE SYSTEM BACKUP 

(GIGS) 

NRO APPROVEEOR 
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rpAyLOAD MARGIN .761 

• 3 

MOL WEIGHT AND PERFORMANCE SUMMARY  

BASELINE WEIGHT CURRENT STATUS 
(LDS) (LDS) 

6,068 6, 110 

5.630 5, 669 

360 360 

81 01 	• 

14 , 000 14,166 
• Ima••./■•••■ 	 . •■••••■■••••■•■■ 

LABORATORY MODULE 	 12,048 	 12,214 

MISSION MODULE STRUCTURE 	 '1,952 	 1,952 

MISSION PAYLOAD 	 8, 439 
••■••••■•••■• 
8,4 41 

MISSION MODULE EQUIPMENT 	 6, 226 	 6,280 

LABORATORY MODULE EQUIPMENT 	 2, 213 	 2,153 

'0 AL aBLEAL ER( L."4  

L. V. CAPABILITY (80°, 80/180, 55°N. WTR, T-IIIM) 

••■•••••■■■•■•••••• 
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32, 27.0 
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GEMINI B  

GEMINI B SEGMENT 

GREW 

PRESSURE SUIT ASSEMBLY 

LABORATORY VEHICLE 
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AEROSPACE GROUND EQUIPMENT  

COMPLETE CHECKOUT OF EACH SYSTEM SEGMENT 

INDIVIDUAL SEGMENT AGE 

DESIGNS EXISTING 

USE AS IS 

T -IIIM 

GEMINI B 

wgs-itti 
ri 2-6  

LABORATORY MODULE 

MISSION PAYLOAD 

SEPARATE, COMPUTER CONTROLLED 

--- OPERATE TOGETHER 

- OVERALL SYSTEM TEST 

- IDENTICAL AGE AND TEST PROCEDURES, FACTORY & PAD 

- OPTICAL TESTING AT ROCHESTER ONLY 

ET- SPECIAL HANDLING 
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SPECIAL HANDLING 

r i 21 
FACTORY TEST PROGRAM 

CONTRACTOR TESTS 

TEST 
SPECIMEN  

MMFS # 1F 

2F 

3F 

4F 

GE 

THERMAL 

STRUCTURAL DYNAMIC 

DEV ELOPMENT 

BUILDUP ONLY 

QUALIFICATION 

EK 

THERMAL 

ACOUSTIC 

DEVELOPMENT 

QUALIFICATION 

DAC 

STRUCTURAL = DYNAMIC /STATIC 

QUALIFICATION (EMC ONLY) 

MMAS # 1A 

2A 

3A 

4A 

LM . # 1 

# 2 

* NON-PRIME 

ACOUSTIC STRUCTURAL = DYNAMIC /STATIC 

THERMAL 

DEVELOPMENT 

QUALIFICATION 

ACOUSTIC /DYNAMIC /STATIC 

QUALIFICATION 

r 	 SPECIAL HANDLING 
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LABORATORY VEHICLE HARDWARE FLOW 

MOM 
wt.is -1q1 

P Zz  

DOUGLAS 
HUNTINGTON BEACH, 

CALIFORNIA 

GENERAL ELECTRIC 
PHILADELPHIA,. PENNSYLVANIA 

EASTMAN KODAK 
ROCHESTER, NEW YORK 

MISSION MODULE STRUCTURE 

 

CAMERA OPTICS ASSY. 

 

DRIVE SERVOS ----) + 

LABORATORY MODULE 

PAYLOAD CONSOLES 

	) + 

• + 

THERMAL VACUUM TEST 

DIRECT TO PAD 
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ATW 

LAUNCH 
DIRECTOR 

CONSOLE 

(COMM) 

ATW 

LAUNCH 
CONTROL 
CONSOLE 

(COMM) 

Wt4S--irr; 
I° 61 2-q  
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,4. 
LCC MASTER CONTROL ROOM 

HARDWARE 

CCTV MONITOR 
(COMM) 

COUNTDOWN/ 
READOUT 

(COMM) 

OV LAUNCH LAUNCH LV & COMPLEX PAD SAFETY RANGE 
CONDUCTOR CONTROL SUPPORT OFFICER SAFETY 

CONSOLE CONSOLE CONSOLE CONSOLE OFFICER 
CONSOLE 

(DAC) (MMC) (MMC) (COMM) (MMC) 

-4 

J 
CCTV AEROSPACE ATW MISSION 

CONTROL MISSION 
CONSOLE COCRDINATOR COORDINATOR 

CONSOLE • CONSOLE 

(COMM)  (COMM) (COMM) 

CCTV MONITOR 
(COMM) 
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