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MANNED SPACE FLIGHT 
GENERAL OBJECTIVES 

@ E S T A B L I S H M E N T  O F  M A N ' S  C A P A B I L I T I E S  

N A T I O N A L  COMPETENCE FOR M A N N E D  SPACE FL IGHT 

@ I N D U S T R I A L  BASE 

@ T R A I N E D  PERSONNEL 

@ G R O U N D  FACILIT IES 

@ L A U N C H  VEHICLES 

@SPACECRAFT 

@ O P E R A T I O N A L  EXPERIENCE 

. E X P L O R A T I O N  O F  SPACE 

U N I T E D  STATES LEADERSHIP 

NASA M64-68 





M A N N E D  SPACE FLIGHT 

400,000 
MANPOWER 

I 
1Q CY 66 PEAK 300,000- I 

350,000 - in GEMINI 

MANNED FLIGHT n 

300,000 - 
in GEMINI FLIGHT 

250,000 - In STURN V FLIGHT 
w DEC 31,1966 250,000 
2 
* 200,000 - JUNE 30,1967 205,000 MANNED FLIGHT 
z 
4 
E 

DEC 31, 1967 185,000 

JUNE 30,19d8 165,000 

DEC 31,1968 153,000 

NASA HQ MC69-44 10 
2- 1 9 1 9  

RLD 
C o f F  
A0 L 

CIVIL SERVICE 
TOTAL 

JUNE 1966 
222, 000 
30,000 

22,000 
274,000 

JUNE 1967 ' JUNE 1968 DEC 1961) 
130D 000 

3, 000 

21,000 
153,000 

172,000 
11,000 

22, OOo 
203,000 

140,000 
5,000 

20, 
165,000 

lUlE 1969 
118,500 

2, 000 

19,500 
140,000 

JUHE 1970 
89,000 
2, ooo 

19,000 
110, OOO 



MANNED SPACE FLIGHT 

FY 1970 AUTHORIZATION REQUEST 
[MILLIONS OF DOLLARS] 

RESEARCH & DEVELOPMENT 
I 

APOLLO 

SPACE FLIGHT OPERATIONS 
ADVANCED MISSIONS 

CONSTRUCTION OF FACILITIES 

RESEARCH & PROGRAM MANAGEMENT 

TOTAL 

J~:;::;;~ 
AMENDED 

NASA H Q MP69-4380 
4- 16-69 
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HOW SEVERE WERE THE RISKS? 

o SPACECRAFT DESIGNED FOR THIS MISSION 
REDUNDANT SYSTEMS 
GOOD EXPERIENCE IN GROUND AND FLIGHT TESTS 

@ LARGE MARGIN FOR UNKNOWNS OR ERRORS 
CONSUMABLES 
SYSTEMS DESIGN 

FLIGHT INVOLVED ONLY ONE COMPLEX SPACECRAFT 
NO LUNAR MODULE 

0 ADDED RISKS, OVER AND ABOVE THOSE FOR ANY MANNED FLIGHT, 
ARE EQUAL TO THOSE GENERALLY INHERENT IN A 
PROGRESSIVE FLIGHT TEST PROGRAM 

PROBABILITY OF SUCCESS ON LUNAR LANDING MISSION ENHANCED 

NASA HQ MA69-4280 
2-5-69 



MISSION DESIGN CONCEPTS 

1. DAYLIGHT LAUNCH 

2. BASIC FREE-RETURN TRAJECTORY 

3. TRANSLUNAR MIDCOURSE RETAINS REACTION CONTROL SYSTEM 
CAPABILITY FOR ACCEPTABLE EARTH LANDING 

4. TWO BURN LUNAR ORBIT INSERTION 

5. MINIMIZE LUNAR ORBIT TlME 

6. MINIMIZE RETURN TlME 

7. TRANSEARTH MIDCOURSE FOR ENTRY CORRIDOR 

8. SHORT RANGE NON-SKIP ENTRY TRAJECTORY 

NASA HQ MA69-4285 
2-5-69 
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GEOLOG MG APOLLQ M 
AT LUNAR SURFACE TEST S 

FLAGSTAFF,ARIZONA 



LOGISTICS OF RETURNED LUNAR SAMPLE 

AIRCRAFT CARRIER I N  RECOVERY ZONE 

DIRECT AIR TRANSPORT ---- 

DATA F I L M  AND TAPE 
ASTRONAUT BlOLOG ICAL SPECIMENS 

SAMPLES FOR SCIENTIF IC STUDY 
AT MORE THAN 50 LABORATORIES 3 A S T R O N A U T S  

THROUGHOUT THE WORLD 1 M E D I C  
1 TECHNICIAN 

S C I E N T I F I C  DATA & 
SPECIMENS RETURNED FOR 
STORAGE AND/OR FURTHER 
ANALY S l S  

12-18-68 



PASSIVE SEISMIC EXPERIMENT FOR 
EARLY ALSEP SCIENCE EXPERIMENTS PACKAGE EASEP 

PASSIVE SEISMIC \ / EXPERIMENT 

ISOTOPE HEATER \ \ /  SOLAR PANEL CABLE 

DEPLOYMENT LINKAGF 

ASTRONAUT HANDLE 

CARRYING HANDLE 

ANTENNA POSITIONING 
a I \ 

/y MECHANISM 

WEST 
ANTENNA MAST 

CENTER 
SOLAR PANEL 

NASA HQ MAon-1>12 
12-0-(w 



LASER RANGING RETRO-REFLECTOR 

NASA SM69-347 
1 2-26 -68 







SPACECRAFT PRODUCT ON SUMMARY 



MISSION OPERATIONS 
@ DEFINITION 

@ OPERATI ONS BASELINE 

@ M I S S I O N S  

e LAST YEAR 

LUNAR MODULE FLIGHT TEST 
OFF - NOMINAL SATURN V FLIGHT 
F IRST MANNEDAPOLLO M I S S I O N  
F l  RST MANNED LUNAR MI SS I O N  

T H I S  YEAR 

M A N  RATE LUNAR MODULE 
CONDUCT LUNAR DEVELOPMENT MI SS I ON 
LUNAR LAND I NG 
ALSEP FLIGHT 

@ FLIGHT CREW OPERATIONS 

NASA H Q  MC69-4095 
1-2 1-69 



@ GROUND OPERATIONS SUPPORT SYSTEMS ( GOSS 1 

M I S S I O N  CONTROL SYSTEMS 
LAUNCH l NSTRUMENTATIONS 
LAUNCH OPERATIONAL COMMUNICATIONS 

@ LAUNCH l NFORMAT l ON EXCHANGE FAC l L I T Y  

RECOVERY 

MANNED SPACE FL l  GHT NETWORK ( MSFN 

@ LAUNCH SUPPORT 

@ OPERATIONS MANAGEMENT 

* CONFIGURATION MANAGEMENT 
NASAIDOD RESPONSIBIL ITY - ETR 

NASA H Q  MC69-4096 
1-2 1-69 



















APOLLO COMMAND AND SERVICE MODULE 
TYPICAL LUNAR ORBITAL SCIENCE INSTRUMENTS 

LASER ALTIMETER IPANORAMIC CAMERA 

X-RAY FLUORESCENCE METRIC/STELLAR CAMERA 

SOLAR W I N D  FOIL 

PHOTOELECTRIC PHOTOMETER 

ALPHA PROTON COUNTER 

NEUTRON ALBEDO DETECTORS 
G A M M A  RAY SPECTROMETER 

NASA SM69- 
1-10-69 





I[;- ACCOMPLISHED 

1964 - 1st GEMINI FLIGHT 1964 

1965 - 1st GEMINI MANNED FLIGHT 1965 

1966 - 1st GEMINI RENDEZVOUS FLIGHT 1965 

1967 - GEMINI OPERATIONS 1966 

1966 - 1st APOLLO SATURN IB UNMANNED FLIGHT 1966 

1967 - 1st APOLLO SATURN IB MANNED FLIGHT 1968 

1967 - 1st APOLLO SATURN W UNMANNED FLIGHT 19637 

1968 - 1st APOLLO SATURN V MANNED FLIGHT 1968 

1969 - APOLLO OPERATIONS 
NASA HQ MC68-5185 

REV 1-8-68 



ABOLLO APPLICATIQNS 
BASIC OBJECT 

LONG DURATION SPACE FLIGHTS OF MEN AND SYSTEMS 

l UNIQUE CAPABIL IT IES OF M A N  
HABITABIL ITY  
l BIOMEDICALIBEHAV IORAL 
l SYSTEMS DEVELOPMENT 

SCIENTIFIC INVESTIGATIONS I N  EARTH ORBIT  

l SOLAR ASTRONOMY 
E A R T H  OBSERVATIONS 
l STELLAR ASTRONOMY 

APPLICATIONS I N  EARTH ORBIT  

l METEOROLOGY 
l EARTH RESOURCES 
l COMMUNICATIONS 

EFFECTIVE AND ECONOMICAL APPROACH TO THE DEVELOPMENT OF A 
BAS I S  FOR POTENTIAL FUTURE SPACE PROGRAMS 

NASA HQ ML68-6015 
2-20-69 



APOLLO APPLICATIONS- 
SS88N CONCEPTS 

@ USE OF LAUNCH VEHICLES AND SPACECRAFT DEVELOPED FOR APOLLO 

0 RE-VISIT, RE-SUPPLY, RE-USE, REPAIR 

r0 
0 
cn OPEN-ENDED MISSION PHILOSOPHY 

MAXIMUM UTILIZATION OF EXISTING HARDWARE 

@ DEVELOP OPERATING TECHNIQUES AND EXPAND BASIS OF KNQWLEDGE 

NASA H Q ML67-7074 
2-20-69 















SATURN I 
S-IVB ORBITAL WORKSHQB PROJECT 

ACTIVATION PHASE 

OPENING HATCH - INITIAL TANK INSPECTION 

1. ASTRONAUT OPENS HATCH 
2. INITIAL ENTRY LIGHT QN 
3. VISUAL INSPECTION PERFORMED 
4. INITIAL ENTRY LIGHT OFF 
5. ASTRONAUT RETURNS TO CSM' 
6. START OWS PRESSURIZATION 

NASA HQ MC68-55 15 
2 -20-69 



SATURN I 

S-IVB ORBITAL WORKSHOP PROJECT 
ACTIVATION PHASE 

INSTALLING & ACTIVATING AFT TANK, CREW & FWD TANK AREA LIGHTS 

NASA H Q  MC68-5513 
2 -20-69 





ENGINEERING 

A A P  1 ik 2 EXPERIMENTS 

M402 ORBITAL WORKSHOP 
~ 4 8 7  HABITABILITY/CREW QUARTERS 
M492 TUBE JOINING ASSEMBLIES 
M493 ELECTRON BEAM WELDING 
M507 GRAVITY SUBSTITUTE WORK BENCH 
M508 EVA HARDWARE EVALUATION 
M509 ASTRONAUT MANEUVERING EQUIPMENT 

TECHNOLOGY 

TO03 IN-FLIGHT NEPHELOMETER 
TO13 CREW-VEHICLE DISTURBANCE 

h) 
P 

TO18 PRECISION OKICAL TRACKING 
ch TO20 FOOT CONTROLLED MANEUVER UNIT 

T 025 CORONAGRAPH CONTAMINATION 
MEASUREMENT 

TO27 ATM CONTAMINATION MEASUREMENT 

MEDICAL 

M071 MINERAL BALANCE 
M072 BONE DENSITOMETRY 
M073 BIOASSAY OF BODY FLUIDS 
M074 SPECIMEN MASS MEASUREMENT 
~ 0 9 1  LBNP (RE-AND POST-FLIGHT) 
M092 INFLIGHTLBNP 

SCIENCE 

DOD - 

NUCLEAR EMULSION 
ZERO "G" SINGLE HUMAN CELLS 
MICROMETEORITE COLLECTION 
UV STELLAR ASTRONOMY 
UV/X-RAY SOLAR PHOYOGRAPHY 
UV AIRGLOW HORIZON PHOTOGRAPHY 
GEGENSCHIEN~~ODIACAL LIGHT 

RADIATION IN SPACECRAFT 
SUIT DONNING AND SLEEP STATION 
EVALUATION 
ALTERNATE RESTRAINTS EVALUATION 
EXPANDABLE AIRLOCK TECHNOLOGY 
EXPANDABLE STRUCTURE FOR RECOVERY 

M093 VECTORCARDIOGRAM 
M l  1 1 CMOGENETIC STUDIES OF BLOOD 
MI13 BLOOD VOLUME AND RED CELL LIFE SPAN 
MI31 HUMAN VESTIBULAR FUNCTION 
MI5  1 TIME AND MOTION STUDY 
MI71 METABOLIC ACTIVITY 
MI72 BODYMASSMEASUREMEM 

NASA HQ ML69-4301 
2-7-69 





AAB 1 & 2 PR MARY M SSlQN OBJECT 

DETERMINE THE FEASIBILITY 06 ACTIVATING AND OPERATING THE ORBITAL 

WORKSHOP AS A HABITABLE SPACE STRUCTURE FOR A PERIOD OF UP TO 
28 DAYS 

EVALUATE EFFECTS OF LONG DURATIQN SPACE FLIGHT ON THE CREW 

OBTAIN SCIENTIFIC , ENGINEERING, AND TECHNOLOGICAL DATA NEEDED FOR 
DEVELOPMENT OF ADVANCED SPACE VEHICLES AND EQUIPMENT 

DEMONSTRATE DEACTIVATION OF THE WORKSHOP FOR ORBITAL STORAGE 
AND REUSE 

N A S A  HQ MC68-5062 
1-15-68 





AAP CLUSTER 

NASA H Q  MA68-700 1 
9-27-68 



































ECOHBQM FWCAMCE OF LOGISBAGS 
TQ SPACE STATION PROGRAM 

MOM-RECURRING + 
11 YEAR OBERhTlQMS 

1 ADDITlOHAb YEAR 
OPERATBOWS 

TRAINING AND 

STATION SYSTEM 42% 

LOGISTICS SYSTEM 

NASA HQ MT68-7234 
1 1-21 -68 



PLANNING PERSPECTIVE FOR LOGISTIC SYSTEM 

M I N I M U M  NINE M A N  CAPACITY FROM M I S S  ION ANALYSIS AND REQUIREMENTS. 

CREW CONCEPT--ONE MAN CONTROL--PASSENGERS OF SPECIALIZED SKILLS 
I N SH I RT-SLEEVE ENV I RONMENT WlTH LOW BOOST AND RE-ENTRY G LOAD. 

0 LAND LANDING--ALL WEATHER, H IGH RELIABILITY FOR SAFETY AND REUSABILITY. 

6 CREW AND CARGO TRANSFER WITHOUT EVA--LARGE PRESSURIZED CARGO VOLUME 
WlTH M I N I M U M  DISCRETIONARY CARGO CAPABILI'TY OF 15,000 LBS. PER FLIGHT. 

M I N I M U M  RETURN CARGO CAPABILITY OF 2,000 LBS. PER FLIGHT BASED ON 
EXPERIMENT PROGRAM F I L M  AND TAPE OUTPUT. 

LOW TO MEDIUM HYPERSONIC LID DEPENDENT ON RE-ENTRY AND TERMINAL 
LANDING OPERATIONS AND OVERALL SYSTEM CONFIGURATION TRADES. 

YNTEGRAL LAUNCH AND ON-ORBIT G & N FUNCTIONS AND SYSTEMS TO M A X I M I Z E  
SYSTEMS REUSE, 

ON-BOARD CHECKOUT SYSTEMIMINIMIZE GROUND SUPPORT OPERATIONS. 

AUTONQMOUS FLIGHT SYSTEM OPERATIONS--CREW- IN-COMMANDICONTROL LOOP. 

INTEGRAL CARGOIPROPULS ION MODULE WITH LARGE PERFORMANCE MARG I N  
FOR PROGRAM CONTINGENCY. 

EXPERIMENT MODULES COMPATIBLE WITH CARGOIPROPULSION MODULE FOR 
EITHER INTERNAL STOWAGE OR SPACE TUG OPERATIONS. 

NASA HQ MT68-7243 
11-22-68 

























REUSABLE O R B I T A L  V E H I C L E  
L O W  L / D  S / C  M E D I U M  L / D  S / C  

E X P E N D A B L E  I N T E G R A L  C A R G O / P R O P U L S I O N  
R E U S A B L E  OR M O D U L A R  E X P E N D A B L E / R E U S A B L E  

C P M  C P M  

n LIQUID;SOLID 
OR S - I V B  
SECOND STAGES 

REUSABLE LAUNCH/ORBITAL  VEHICLE 

/ 

7 

EXPENDABLE T A N K S  FLYBACK REUSABLE 
STAGES 

SPECTRUM OF INTEGRAL 
LAUNCH AND REENTRY 

VEHICLE STUDIES 

NASA H Q  MT69- 4637-D 
REV. 4-18-69 

L I Q U I D  S O L I D  F I R S T  S T A G E S  



REUSABLE ORBITAL VEHICLE 
, SQW 4AK.S/\C M E D I U M  LJD S /C  

C P M  

- 
SPECTRUM OF INTEGRAL 

~ % '\,\ \ \ ' \ .  ' 

CLUSTER 
MODULAR 

L IQUID /SOLID  
OR S - I V B  
SECOND STAGES 

LAUNCH AND REENTRY 
VEHICLE STUDIES 

k \ 
n 

DOUGLAS 
NASA HQ MT69-4637 

REV. 4- 18-69 

L I Q U I O / S O \ ~ ~  F IRST STAGES 



v 
L J Q U I B / S Q L I D  F I R S T  S T A G E S  





REUSABLE ORBITAL VEHICLE 

v 

LIQUIDYSOLID  F I R S T  STAGES 

NASA HQ MT69-4637-B 



MANNED SPACE FLIGHT ---. - 

FY 1970 AUTHORIZATION REQUEST 
(MILLIONS OF DOLLARS] 

, REQUEST, - - 



M A N N E D  SPACE FLIGHT 

MANPOWER 

IST GEMINI ]ST SATURN IB FLIGHT 
MANNED FLIGHT 

IST GEMINI FLIGH 

]ST SATURN V FLIGHT 

DEC 31,1966 250,000 

JUNE 30,1967 205,000 MANNED FLIGHT 

DEC 31, 1967 185,000 

JUNE 30,1968 165,000 

DEC 31,1968 153,000 

0 

NASA H Q  MC69-4410 
2-19-69 

RLD 
C of  F 
A0 & 

CIVIL SERVICE 
TOTAL 

JUNE 1966 
222,000 
30,000 

22,000 
274,000 

JUNE 1967 
172,000 
11,000 

22,000 
205.000 

JUNE 1968 
140,000 
5 , w  

20,000 
165,000 

DEC 1968 
130,000 
3, 000 

20, ooo 
153,000 

JUNE 1969 
118,500 
2, 0 

19,500 
140,000 

JUNE 1970 
89, @I0 
2, 

19,000 

110,000 



MANNED SPACE FLIGHT 

APOLLO 
FY 1970 BUDGET ESTIMATES 

(MILLIONS OF DOLLARS] 

APOLLO 

SPACECRAFT 

SATURN V 

LUNAR EXPLORATION 

OPERATIONS 

SATURN I0 

ENGINE DEVELOPMENT 

PAMENDED 

NASA HQ MP69-4047 
4- 16-69 

L 

FY 1968 FY 1969 
PLAN 



MANNED SPACE FLIGHT 

SPACE FLIGHT OPERATIONS 
FY 1970 BUDGET ESTIMATES 

[MILLIONS OF DOLLARS] 

APOLLO APPLICATIONS 

AMENDED 

SPACE STATION I -0- I -0- I 9.0 

FY 1968 

SATURN V FOLLOW-ON 
PRODUCTION 
OPERATIONS 

FY 1969 

SPACE FLIGHT OPERATIONS TOTAL 1 $253.2 1 $150.0 1 $343.1 

FY 1970 
REQUEST 

FY 1969 APPROPRIATIONS 

AUTHORIZATION REQUESTED 
NASA HQ MP69-4379 

4- 16-69 



MANNED SPACE FLIGHT 

SPACE FLIGHT OPERATIONS 
FY 1970 BUDGET ESTIMATES 

[MILLIONS OF DOLLARS) 

I I I 
I I I PLAN -I 

AMENDED 

APOLLO APPLICATIONS 

FY 1968 

APPROPRIATIONS AVAILABLE 
CARRIED FORWARD 

FYI969 F Y I 9 7 0 1  

OPERATING PLAN 
- - 

SPACE VEHICLES 

PAYLOADS AND EXPERIMENTS 

NASA HQ MP69-4046 
4- 16-69 



MANNED SPACE FLIGHT 

SPACE FLIGHT OPERATIONS 
FY 1970 BUDGET ESTIMATES 

[MILLIONS OF DOLLARS) 

NASA HQ MP69-4048 
REV. 2-14-69 

SPACE STATION 

OPERATIONS 

LAUNCH, FLIGHT & RECOVERY 

TECHNICAL 

FY 1968 

- -0- 

I -0- 

-0- 

-0- 

FY 1969 

- -0- 

- -0- 

-0- 

-0- 

FY 1970 

- $9.0 

$36.3 

30.1 

6.2 



MANNED SPACE FLIGHT 

CONSTRUCTION OF FACILITIES 
FY 1970 BUDGET ESTIMATES 

[MILLIONS OF DOLLARS] 

KENNEDY SPACE CENTER 

MANNED SPACECRAFT CENTER 

MARSHALL SPACECRAFT CENTER 

MICHOUD ASSEMBLY FACILITY 

VARIOUS LOCATIONS 

NASA H Q  MP69-438 1 
2- 14-69 



MANNED SPACE FLIGHT 

RESEARCH AND PROGRAM MANAGEMENT 
DISTRIBUTION OF FUNDS BY CENTER 

FY 1970 BUDGET ESTIMATE 
[MILLIONS OF DOLLARS] 

NASA HQ MP69-4045 
1-9-69 

RESEARCH & PROGRAM MGMT 
P 

KENNEDY SPACE CENTER 

MANNED 
SPACECRAFT CENTER 

MARSHALL 
SPACEFLIGHT CENTER 

FY 1968 

$31 5.1 

93.1 

95.8 

126.2 

FY 1969 

$312.0 

97.7 

98.0 

116.3 

FY 1970 

$307.5 

97.5 

97.8 

112.2 



MANNED SPACE FLIGHT 

RESEARCH AND PROGRAM MANAGEMENT 
NUMBER OF PERMANENT POSITIONS 

FY 1970 BUDGET ESTIMATE 

NASA H Q  MP69-4050 
1-9-69 

TOTAL PERMANENT POSITIONS 

KENNEDY SPACE CENTER 

MANNED 
SPACECRAFT CENTER 

MARSHALL 
SPACEFLIGHT CENTER 

FY 1968 

13,961 

2,917 

4,604 

6,440 

FY 1969 

13,285 - 
2,921 

4,383 

5,981 

FY 1970 

13,035 

2,881 

4,303 

5,851 



MANNED SPACE FLIGHT 

RESEARCH AND PROGRAY MAblAGEMEMK 
DISTRIBUTION OF FUNDS BY FUNCTION 

FY 1970 BUDGET ESTIMATE 
[MILLIONS OF DOLLARS] 

RESEARCH R PROGRAM MGMT 

TECHNICAL SERVICES 

ADMINISTRATIVE SUPPORT 

NASA HQ MP69-4049 
1-9-49 


