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TECHNICAL PROBLEM AREAS 

TRACKING MIRROR THERMAL CONTROL 

LOUVERS 

CERVIT 

TRACKING MIRROR CONTROL 

BEARING RIPPLE/ STICTION 

.THERMAL DOOR 

OUTSIDE DESIGN - EXTERNAL ENVIRONMENT 

INTERNAL DESIGN - . CHANGE AND INTERFERENCE 

/ ACTS PROPULSION 

CONTAMINATION 

7 ELECTRICAL POWER SYSTEM 

1 -SECOND INTERRUPT 

SWITCHING VERSUS BATTERY 

P. LI 
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TECHNICAL PROBLEM AREAS (CONT'D)  

ENVIRONMENTAL CONTROL SYSTEM 

FIRE HAZARD 

o WASTE MANAGEMENT 

GEMINI B 

FIRE HAZARD 

ABORT 

o FLIGHTS 1 AND 2 

FLIGHT PATH 

APPROACH TO MASS SUBSTITUTE 
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DOUGLAS 

(D) ZZCRETt.SPECTAL HANDLING 

CONTRACTOR RESPONSIBILITIES 

MANNED VERSION 

LABORATORY MODULE, MISSION MODULE 

STRUCTURE, ORBITAL VEHICLE INTEGRATION, 

PROGRAM INTEGRATION, MISSION SIMULATOR 

INTEGRATION 

MCDONNELL 	 GEMINI B, ASCENT AND RECOVERY, CREW 

OPERATIONS 

GENERAL ELECTRIC 

EASTMAN KODAK 

MARTIN MARIETTA 

TO BE SELECTED 

MISSION MODULE FORWARD BAY, TRACKING 

DYNAMICS, THERMAL CONTROL, MISSION DATA 

OPERATIONS 

DESIGN AND FABRICATION OF OPTICAL SYSTEM, 

CAMERA, FILM HANDLING 

LAUNCH VEHICLE INTEGRATION, PAD INTEGRATION 

FLIGHT VEHICLE LOADS 

PRESSURE SUIT ASSEMBLY 

1, 
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CONTRACTOR RESPONSIBILITIES  

UNMANNED VERSION  

wt.-IS 
P' 7  

DAC 	 SUPPORT MODULE STRUCTURE, 

INTEGRATION, AND SYSTEM TEST 

EK 	 FILM CHUTES. CAMERA CHANGES. 

TAKE-UP REELS. AND CUTTERS 

GE 	 DRV'S, DRV SEPARATION, SOFTWARE 
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6S.641Er* SPECIAL HANDLING 

PAYLOAD CHARACTERISTICS  

1[. 
e.s  

tiV 	 x ci  

EFFECTIVE CLEAR APERTURE - 60 INCHES 

(OPTICAL ELEMENT DIAMETER - 72 INCHES) 

FOCAL LENGTH - 

FORM - FOLDED (NEWTONIAN) 

- ABERATION CORRECTION (ROSS, MODIFIED) 

EXPOSURE - SINGLE FRAMES 

- FOCAL PLANE SHUTTER (MOVING SLIT) 

FORMAT - 9 INCH CIRCLE (9, 000 FEET) 

IMAGE MOTION COMPENSATION 
	

MR/SEC) 
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SECRET 	SPECIAL HANDLING 

PAYLOAD OPTING 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. z PER DAY 

ALIGNMENT - ANGULAR - 1 Mal. LINEAR - .001 IN. 

• FOCUS - AUTOMATIC - 	PLATEN POSITION ACCURACY 

DATA RECOVERY - DRV - 60 LBS CAPACITY 

GEMINI - 240 LES CAPACITY 

--lirverRemr-SPECIAL HANDLING 
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SI-RI/Craw 
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1A) 

P• off- 
MANNED FUNCTIONS 

o REAL-TIME TARGET REPROGRAMMING FOR MAXIMUM INTELLIGENCE TAKE 

o VERIFICATION ,FOR SUBSEQUENT REPROGRAMMING 

o ACQUISITION AND TRACKING FOR HIGH-PRIORITY TARGETS AND AUTOMATIC 

EQUIPMENT BACKUP 

o EDITING FOR IMMEDIATE DATA RETURN 

o • OVERALL SYSTEMS MANAGEMENT, ALTERNATE MODE SELECTION. 

AND/OR MANNED BACKUP 

o 	SELECTIVE MAINTENANCE 

ST-2009 
(D) S PE CIAL HANDLING 
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2 IV, 	EXIT PUPIL 
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W IDE BAND ANA LOG 
• READOUT 

GEMINI 

1EJECTABLE FAIRING 

—ANTENNA 
EDITING APPROACH 

NRO APPROVED PpR 
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(D)-5C—C—R-E-T--SPECIA.L HANDLING 

WIDE BAND READOUT 

• x 50 mHz VIDEO CHANNELS 

X-BAND STEERABLE ANTENNA - 3 FT. DISH 

o 150 SQ. IN. /MIN. FILM READOUT 

(6-IN. SCAN WIDTH) 

o SINGLE ZI GROUND STATION 

o WEIGHT - 500 LB 

o PEAK POWER — 630 WATTS 

(D) 	SECRET SPECIAL HANDLING 
-S.T,21111 
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TUNNEL HATCH 

1.-*'--PRESSURE SKIN 

RADIATOR-
METEOROID 
BUMPER 

COLD PLATE 

------'-.-- EQUIPMENT 
SUPPORT 3TRUCTURE• 
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STRUCTURAL ARRANGEIIENT 

CORRUGATED SKIN 

fYl Ps 
V-28911 

uvisis!- z473 

. 	it? 
COMBINED RADIATOR TUBE 
AND STIFFENING FRAME 

(12 REQUIRED) 

BEADED 
EXTERNAL 
SKIN 

ALUMINIZED--I 
MYLAR 

INSULATION 
30 SHEETS 

INTEGRALLY STIFFENED 
INTERNAL SHELL 

EXTRUDED FRAMES 
( 26 REQUIRED IN MM ) 
( 6 REQUIRED IN FWD LM ) 

UNPRESSURI PRESSURIZED 
IZED 
LABORATORY MODULE I 	 MISSION MODULE 

ARROSPACII CORPORATION 
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OXIDIZER TANK 

V587-5 

Lti 14 S- 

THRUSTOR INJECTOR 
VALVES 

TYPICAL THRUSTOR 
ISOLATION VALVES 
OXIDIZER AND FUEL 

TYPICAL ACTS/PROP SECTOR 

TYPICAL RELIEF 
VALVE 

HIGH PRESSURE 
HELIUM TANK 

PLENUM 

HELIUM 
REGULATOR 

TYPICAL PROPELLANT 
MANIFOLD 

• TYPICAL VENT AND 
RECIRCULATION LINE 

OXIDIZER 
OUTLET LINE. 

2q3 
22_ 
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LVO-725 

ACTS BLOCK DIAGRAM 

BODY RATES BODY ATTITUDE 

GYRO 
ELECTRONICS GYROS 

HAND 
CONTROL 

4 

CONTROL 
PANEL 

H 

GYRO/ HORIZON SENSOR 
INTER FACE 

(ATTITUDE REFERENCE 
AND GYRO COMPASS) 

CONTROL LOGIC 
AND JET_ 
DRIVERS HORIZON SENSORS 

ION SENSOR 
TO REACTION 

JETS 

 

RVV) YAW STEERING 

   

    

    

ATTITUDE 
AND RATE 
DISPLAY 

CONTROL MODES 

LOCAL VERTICAL/ORBIT PLAN 
LOCAL VERTICAL/RELATIVE VELOCITY VECTOR 
INERTIAL ATTITUDE HOLD 
RATE STABILIZATION 
DIRECT CONTROL (MANUAL ACCELERATION COMMAND) 
LOW MODE POWER 
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HORIZON 

SENSOR 
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LVO-752 

BASIC ATTITUDE REFERENCE 

RATE 
INTEGRATING 

GYRO RATE FILTER 
GYRO 

CAGING 

ELECTRONICS 

ATTITUDE 

.11••••••• 	•••■■■••• 	 •■•■••■■ 	■••••■•■ 

UP/DOWN 
V/ F 	 COUNTER 

	D/A 

I DIGITAL INTEGRATOR J ■•■•■•■• 
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i 	• 

•MIMPIM‘ MAX VO AGE - 31 VOLTS 

MIN. VOLTAGE - 25 VOLTS 
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-Seetter SPECIAL HANDLING 

POOL FUEL CELL ELECTRICAL PERFORMANCE 

(INCLUDING TRANSIENTS) 

1.5 	2.0 	2.5 	3.0 	3.5 
BUS NET POWER - KW 
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V758.2 

1/V 

LIQUID 
COOLED 
PANELS 

4 
REGENERATOR 

LO TEMP. WATER CON- 
EXPER. 	CHILLER DENSER 

& FANS 

BULKHEAD 

INTERFACE 
HEAT 
EXCHANGER 

PUMP 
PKG 

COLD 
PLATE 

WASTE ., 
MGMT GYRO 

PANEL 

MANUAL 
VALVE ACCUM 
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THERMAL CONTROL SUOSYSTEM GROUP 
INTERNAL CPCUIT 

DCSG 

COLD 
PLATES 

HI TEMP 
EXPER. 

COLD 
PLATES 
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COLD WALL METABOLIC BALANCE 

ATMOSPHERE 

TVV * 760F 

60 BTU/ HR 

150 BTU/ HR 
SENSIBLE 

80 BTU/ HR 
LATENT 

■•■•••=1 

TA I R 73 °F  

69 oF COLD PLATE PLATES 

0 HEAT 
REJECTION 

210 BTU/ HR 
RAD IAT ION 
TO WALL 



COLLECTION SYSTEM 
CABIN AIR 
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URINE 	FECAL 
RECEPTACLE RECEPTACLE 

BLOWER MOTOR 	 28 V 
o SWITCH 

COMMODE e 
BAG SEAL 

VALVE 

PLENUM 

VOMITUS 
DEBRIS 

(1. 	 

ODOR 
CONTROL 
FILTER 

RELIEF 
VALVE 

SHAVER 
INTERFACE 

N 

--- 



TIMER HEAT EXCHANGER 

"0" RING SEAL 

DOOR 

VACUUM SHUTOFF 
VALVE HANDLE 

VACUUM
4
LINE INTERFACE PRESSURE PLATE LOADING POSITION HOTWATER IN 

IN OPERATION I"; 
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WASTE P2OCESS012 UNIT 

PROCESSING ASSEMBLY 
(4 CHAMBERS) 

DOOR 
OPENED 

LEDGE 

PRESSURE PLATE 
PRESSURE PLATE RETRACTING MECHANISM 
FILTER SAVER VALVE 

3 WAY VACUUM VALVE (OPENED) 

3 WAY VACUUM 
VALVE (CLOSED) 

CABIN AIR 

VACUUM 
PRESSURE PLATE SPRINGS 	s 
PRESSURE PLATE RETRACTING 

MECHANISM 

HOT 
WATER 
OUT 



Oa 

NRO APPROVED FOR 
RELEASE 1 JULY 2015 

0 END MISSION TIME 

s LI De /t-' 
W0.9 

7TYPIC1 L Pt/RSS TANK HEATER 
AUTOMATIC CONTROL 

(d.hti ve 4.7 
VU )4S 

IMEAVA.VATAMI VAR YATE4 
SUPERCRITICAL PTA  

MIN. 
PRESS. 

a". 
TEMPERATURE 
CONTROL 	 

PRESS 
CONTROL 

It 

.9 3 
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6.M/42 67 

• .1,11.) 

Ella-RIC RENTER 
PkESsuR E 
MAI NT E1.1AcZ 

VENT AND 
DEL1VE.RY 
LINE 

A-TNOSPHEP__E AND 12EAC -TAN7 
SUPPLY SUBSYSTEM 

TYPICAL_ CRYOGENIC STORAGE. TANK 
TEMPERATURE 
Sal\I OR 

qvAN T1TY 
SENSOR. 

MULTI LAMINAR 
SULN'T 

B AN kers 
TfPlckL 

INNER TMNIK 
SUPPOSZT 
(TYPICAL}  

VAPOR SHIELD 

LIQUID HYDROGEN 

TANK ONLY 

FILL LIME 

VACuuM 



L 1.024 MHz 

1.25 MHz 
1.7 MHz 

NRO APPROVED FQR 
RELEASE 1 JULY 10115 

LV0-1696 3/13/6T 

DOWNLINK COMMUNICATIONS CHANNELS 

2212.5 MHz 2217.5 MHz 

NON-COHERENT CARRIER  

STORED TELE 'TRY (1 MBPS) 

. COHERENT CARRIER  

CARRIER 

 

   

• STATUS 	- 	LAB/MISSION PAYLOAD • RANGING 

• MISSION PAYLOAD 1.024 MHz SUBCARRIER 

• BIOMM) • REAL-TIME PCX TELLNEUX ( 32 KBPS 

• CONTINGENa 1.25 MHz SUBCARRIER 

STORM VOICE (1 MBPS) • LAUNCE 	GEMINI (5.12 KITS) 

• ON-ORBIT - VOICE (42.6 KBPS) 

1.7 MHz SUBCARRIER 

• LAMM - ANALOG FM (150 KHz) 

o 	ON-ORBIT - GEmzur (5.12 KBPS). 

9 
	 - ;MART RATS (321y/ 



30 KHz 
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N UP. Lila CCIOiJNICATIONS CHANNELS 

1.775 GHz 
RANGING • 

CARRIER 

• RANGING (R, R) 

30 KHz SUBCARRIER  

• ANALOG VOICE 

COMMAND SUBCARRIERS  

• 1 Kbps FSK (0, 1, S) 

1.25 MHz SUBCARRIZR 

• DIGITAL VOICE (42.6 Kb-Ds) 



ANALOG 
TIM 

COMMAND 
SECURITY 

DIRECTIONAL 	OMNI-DIRECTIONAL 
AN'iTINNAS ANTENNA 

A BACK-UP 
DECODER 

POWER 
AMPLIFIER TRANSPONDER 

MULTIPLEXER 
SWITCH 

Y 	Y  

TIM 
SECURITY 

GEMINI B 
	TELEMETRY 

a 

'SECURE 
VOICE 

1  
SIGNAL 

PROCESSOR 

VHF 
ANTENNA 

VOICE 
RECORDER 

VOICE 
CONTROL 
CENTER . 

A 

GEMINI B 
VHF 

TRANSCEIVER 

LABORATORY MODULE • GEMINI B 

V 
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TELEMETRY, TRACKING, COMMAND AND VOICE SUBSYSTEM w1-(s 	)-9.'3 

P. 38  

DCSG 
	

PCM Tal 
	

-- 
UNIT 
	

AND 
I DISPLAY 	 

COKMAND 
	

DIGITAL 
DECODER 
	

LOGIC 
	

RECORDEE 
UNIT 
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CONTROL 

1.  • - 
GEMINI B 

• . 
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.DISPLAYS 

.CONTROLS 
SUBSYSTEM 
GROUP 

• CONTROLL..  

• 
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FLIGHT 
CR&1 

CONTROL 

.....,/,''Aii6itrif(iii'l 
; & ALAR.71 
i SUBSYSTE,%1 
	>i GROUP 	; / TRANS DUCER 

SUBSYSTEM • 
.// GROUP 

/ 

'SIGNAL 

,SU•1;SYSTEM 
GROUP • 

r. 

-C-0-1WMAND.  
• SUBSYSTEM I GROUP 	: 

OTHER VEHICLE 
SUBSYSTEMS: 

ECLS • 
ACTS 
POWER 
DATA MGMT 
COMM 

ALL INTERFACES ARE DATA UNLESS OTHERWISE NOTED ; • 

••••••■••• 1••■■11.1111111 ••••11.10•611 FoNo.~00 

• MISSION 
-7-1 MODULE 
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INSTRUMENTATION/DISPLAYS 
• & CONTROLS SUBSYSTEM 

I.  CAT-A 	• 
ACQUISITION j 

GROU
SUBSYSTEM 

V111.71) 
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TOTAL MEASUREMENTS PER MISSION FLIGHT 
V613-2 C 

wad- 213 

LABORATORY.MODULE SUBSYSTEMS 

ACTS/ 
PROP 

ACTS/ 
SCE EC/LS 

DATA 
MGMT C OMM POWER 

72 27 1 6 

84 

.57 

9 

21 

20 

30 

4 

98 

4 alb 

43 
IMO 

••• 18 0 2 7 11 

INV 3 
Oa 3 OS IMO 

SO Oa 

222 39 105 63 

Alas 

TEMP 

PRESSURE 

EVENTS 

QUANTITY 

CURRENT, 

VROEL7A G E 

FLOW 

RPM 

ANALYSIS 

TOTAL 

IN ST/ 
D I SPLAYS 
AND CONT 

doe 

B10- 
MED ICAL 1 GEMINI B 
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MAJOR GEMINI B DIFFERENCES FROM NASA GEMINI 

o ALL NEW ADAPTER - SHORTER - NO RADIATOR - TITANIUM 

o CREW TRANSFER PROVISIONS - HATCHES AND TRANSFER TUNNEL 

o MANEUVF.RING PROPULSION REMOVED - SEPARATION ROCKETS ADDED 

o SIX RETROROCKETS INSTEAD OF FOUR 

o DOWN RATED EJECTION SEATS 

o BATTERIES INSTEAD OF FUEL CELLS 

o TELEMETRY THROUGH LABORATORY TRANSMITTER 

o MONITORING AND CONTROL OF LABORATORY 

o ORBITAL STORAGE PROVISIONS 

o REVISED BACK UP GUIDANCE CONCEPT 

ALL GASEOUS OXYGEN 'SUPPLIES 

o DATA STOWAGE PROVISIONS 
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GEMINI B ABORT CAPABILITY 

MODE C - SPACECRAFT ESCAPE USING 
SEPARATION ROCKETS WITH 
NORMAL RETROGRADE, RE-
ENTRY AND RECOVERY 

MODE D - ABORT INTO ORBIT USING 
LABORATORY PROPULSION TO 
PERMIT NORMAL RE-ENTRY AND 
RECOVERY AT PLANNED SITES 

/ INSERTION 

t= 488 SECS 

t r- 464 SECS 
(24000 FPS) 

MODE B - SPACECRAFT ESCAPE 
USING RETROGRADE 
ROCKETS WITH NORMAL 
PARACHUTE LANDING 

30 SECS 

ON OR 

LOITER AUTONOMOUS 
GEMINI B LOITER 
CAPABILITY (14 HRS 
MIN) TO PERMIT 
RECOVERY AT 
PLANNED SITES 

MODE A - SPACECRAFT ESCAPE USING 
RETROGRADE ROCKETS FOLLOWED 
BY SEAT EJECTION 
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DTI' SPECIAL HANDLING 
.38-HS-2 85  

    

ORBITING VEHICLE SYSTEM SEGMENT 

WEIGHT SUMMARY - I APRIL 1967 

Contr. 
SP/DR 
Wei; ht 

Current prof , 
Weight 	Eta. 

'Predicted 
Weight 

GEMINI.B 6,120 6,104 	+318 6.422 

GEMINI-B SYSTEM SEGMENT MAC 5,680 5,664 +lig 5,982 

FLIGHT CREW SYSTEM SEGMENT SPO 360 360 0 • 360 

PRESSURE SUIT ASSEMBLY SEGMENT .  SPO 80 80 0 80 

LABORATORY VEHICLE SYSTEM SEGMENT (AVE) DAC 14,449 14,549 0 14.549 

MISSION PAYLOAD SYSTEM SEGMENT 8,622 8.453 +490 8.943 
G. E. GE 2.435 2,476 -117 2,359 
E. K. EK 5,583 5,556 0 5,556 
GFE SPO 441 421 0 421 
WIDEBAND READOUT SYS. 163 0 +431 431 

BIG EYE  	+176 176 

TOTAL 29,19.1 29,.106 +.808 29,914 

LAUNCH VEHICLE CAPABILITY 32,373 (80°  INCL. , 80/180 N. M. , LAT p 5 50  14.  

NO YAW STEERING) (Amax s 930) 

PAYLOAD MARGIN: 2,459 

1 

    

D SECRET SPECIAL HANDLING 

     

     

     



NRO APPROVED FOR 
RELEASE 1 JULY /015 

) b 

+496 
-320 

A-431 le;f" 

o  ACQUISITION SUBSYSTEM 
ADD 10" SYSTEM (2) 
DELETE 5" SYSTEM 

	SPECIAL HANDLING 

o 

PROJECTED CHANGES ESTIMATED CONTRACTUAL 
W EIGHT CHANGES 

f' 91r GEMINI B 

PAD ABORT CONTROL SYSTEM 

STRENGTHEN ADAPTER INTERMODULE 

-1).F-LEZE AGENA DOCKING FITTINGS 

RE RADAR COMPARTMENT COVER -DESIGN 

+ 46 

+ 	14 

- 	6:  
3 

DE1-ETE-40-0.--GPS-PREQUENCY SENSOR - 	1 

BLAST PROTECTION FOR ABORT +268 

o THERMAL DOORS 

+318 

DELETE CURRENT THERMAL DOOR SYSTEM -388 

ADD PITCH MASK - STRUCTURE, MASK, MECHANICAL 
DRIVES, AND ELECTRONICS +174 

ADD MIRROR LOUVERS AND MOUNTS + 97 

o 
15-,414  
WIDEBAND READOUT SYSTEM 

-117 

ADD ANTENNA SYSTEM & ELECTRONICS +173 

ADD OPTICAL SYSTEM - CBS +127 
ADD STRUCTURAL pRov. & COLD PLATES - DAC +131 x 	1 

•Wi4S-2-page_e_ofz  

o TOTAL PROJECTED CHANGES 

D 	CECRET SPECIAL HANDLING 



(S-3) FIGURE 1, ORBITING VEHICLE SYSTEM SEGMENT WEIGHT HISTORY 

li■J A s 	?,-3 
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LAT 
LAUNCH VEHICLE NOMINAL CAPABILITY-80 	INCL, 

P  55°  N, WTR, NO YAW STEERING 
80/180 n mi , 

Icz ). -:°--------C-..  

. I 
[CONTRACTOR 
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REPORTED 
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1 .1 
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WT? 

CV 
Tear 

COMOZTOR 

• 

or 

Wear= • 
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AWL AGE CONCEPT 
COMPUTER /NTE6/?ArEo 444-MP AGE  
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AC E ACT. !.%'STALLAT 

SPACE CHAMBER 
FAC I LITY 

• 

• 

S 

DEVELOPMENT AG 

• 

EOT 
MOCK UP 

OR 
S IL 

0•11••■• 	 ell•••111.1111 001■111 

CONTROL & 
I 

PS IA 

• PS IA AGE r _. 
CONTROL & 
DISPLAY 
SYSTEM 	I 
	I PRODUCTION 

VEHICLE 

1 NTE: CE 
EQU 

."--S PACE 
Ven:ZER 

VEHICLE 
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