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AND LARGEST F R O N T I E R  HZ U S  EVER FACED, AS YET FE KNOI? VERY L I T T L E  ABOUT 

t*$ANNFD TRALXI, I N  THIS VAST E N V l R O P n G E T .  EVER OUR RNOI$ZCDGE ABOUT THE 

M9ON I S  >EAGER. S C I E N T I S T S  M V E  hDV.&?JGED N-IMY NOVEL AND C O N F L I C T I N G  

T I E O R I E S  RECENTT,Y ABOUT TEE LUNkAR SUFJACE . DIFFEFLENT OESE RVERS HAVE 

SPEC'LTL4TEI.l TEE4.T TIIE MOON'S SURFACE IlAS A TEXTULW OF S O L I D  ROCK, ROCK 

FOAM, DlJSTY COBI8313S, AND F U Z Z  AM I N C H  TIIICK. SOXE SAY A SPACECFL4FT 

WILL ,BOG DOWN A S  I N  SAND, OR P03SIBfi'P; EVEN S I K  OUT OF  SIGHT. THE TRUTH 

OF THE MLT'I'ER I S  THAT WE J U S T  DON'T REALLY U4OIJ. 

THE STRUCTUPS OF  TEE LUNAR SUPTME I S  FROGABLY THE GPXATEST UNKNOWN 

I N  P R O J E C T  h P  OLZO, A l fERICA ' S MANNEI) LUNAR LkNDZNG PROGPAM. THE 
k 

T H E O R I E S  I MENTIONED A3E BASED ON GROUND OBSERVATIONS AND FROM 240,000 

M I L E S  AWAY, AND CONJECTUPE.  FdX PLAN TO OBTAIN D E C I S I V E  I N F O R W T I O N  BY 

S O F T  LANDING INSTRUKfN'I 'S  ON T I E  MOON BEFORE THE F I R S T  ASTRONAUTS B R I N G  

T H E I R  APOLLO SPACECR4FT TO R E S T  ON I T S  S U I T A C E .  

OTHER PROBLEXS PILE U P  OUR S U R P L U S .  TKERX ARE .PROBLEMS OF D E S I G N ,  

ENGfh 'ZERISG,  T E S T I N G ,  QU!iF,LTY ASSUXANCE, RELIA 'RI I , ITY,  CHECKOUT AND IAZNSHING 

OF LAUNCH VERIC1,E AND SPACECRAFT.  THERE ARE PROBLENS OF ACCU-&%CY AND 



SENS I T I V T T Y  OF GUIDANCE EQUIPXENT, CELESTIAL FECLIANICS , AND TI'SIJECTORY 

AND ONE OF TIE MOST V I T A L  PRORLEPIS I S  TO KEEP THmE MEN I N  ?EALTIIY 

AND ACTIVE CONDITION WHILE TIIEY ARE TRAVXLING TIROUGH AN ENVIRONMENT FOR 

WHICH THEY HAW2 SIMPLY NOT BEEN CFX4TED. RADXJLTION, MBTEOROIDS , AND 

SOLAR F L 4 I E S  CONSTITUTE FIAZARDS TO TEIELR WELL-BEING. 

THE PROBLEMS SEEM S O  NUMEROUS AND OVERRIDING TO S O W  FOLKS T W T  

T I E Y  THROW UP T H E I R  I-IANDS, AND SAY, "IT CAN'T BE DONZ." 

T H E E  FIEM PEOPLE WHO S A I D  THAT ROBERT FULTON WOULD NEVER PROPEL 

A S H I P  BY IEETCKTNG A PAQDLEWmEL TO STEAM BOILER. OTEERS S A I D  TkL4T 

HENRY FORD WAS FOOLISH FOR TRYING TO PUT h GASOLINE ENGINE ON FTIE,ELS, 

AND TI-IkT TIE WRIGHT BROTlERS b7ER.E CRAZY FOR PUTTING WINGS ON ONE. 

FOLKS I N  OUR OWN TIME HAVE S A I D  TEAT PLAhrES b?OULD NEVER BREAK THE 

SOUND BARRIER. ANI) THAT AN OBJECT PLACED I N  SPACE WOULD NEVER SURVIVE 

T'tEE "HEAT BARRIER" ENCOUNTERED ON RE-ENTRY INTO THE ATZ4OSPEER.E. TODAY 

TIIEY AKE SAYING THAT AN ASTRONAUT CAN'T  PASS THROUGH TEZ RADLATION BELTS 

SURROUNDING THE EARTH AND L I V E .  OR THAT H I S  SPACECRAFT WILL BE PUNCTURED BY 

T I N Y  METEOROIDS SPEEDING THROUGH SPACE A T  FANTASTIC SPEEDS. AND EVEN IF . 

HJ3 DOES ADJUST TO A WEIGHTLESS STATE FOR PROLONGED PERIODS, A S O U R  FLARE 

WILL GET HIM. 

WELL, YOU KNOW THF; A N S W R .  MAN WILL SUDIOUNT T m S E  OBSTACLES 

T O  SPACE TRAVEL J U S T  AS HE HAS Om,r,COi.IE COUNTLESS OTHER PROBLEMS DURIKG 

I I I S  SLOW AND D I F F I C U L T  PROGlFlESS UPb?AILD FROM CAVEMAN TO SPACEMAN. SPACE 

TRAVEL HAS LONG BEEN AN 1PLil.GINATII.E DREAM OF NANKIND. NOW, FOR T I E  FIRST 

TIPIE, OUR SCIENCE,  OUR TECHNOLOGY, AbID OUR ECONONY CAN SUPPORT THE 



IMAGINATION OF THE PAST. BECAUSE WE CAN EXPLOP* SPACE, WE MUST. 
*--- -- WP- 

WE HA.VE LEARNED A GREAT DEAL hEOUT THE EARTH AND OUR SOLAR SYSTEM 

DURING THE F I R S T  F I V E  YEARS OF THE SPACE AGE, AND kIE ARE LEARNING MORE 

EVERY DAY. T m  UNITED STATES HAS LAUNCEED A VARIETY OF EARTH SATELLITES 

AND DEEP SPACE PROBES, AND HAS SI IAlFD WITH THE WORLD THE INFOP3lATION GAINED 

ABOUT SPACE AND MANIS  ABILITY TO FUNCTION IN THE N E W ' E N V I R O ~ N T .  

THE RUSSIANS HAVE BEEN ABLE TO LAUNCH FAR LARGER.PAYL0ADS THAN TEE 

UNITED STATES,  BECAUSE T H E I R  LAUNCH VEHICLES \?ERE LARGER THAN OURS. WE 

HAVE I4ADE 1MPR.S  S I V E  PROGRESS I N  LAUNCHING PANNED AND INSTRUMENTED PAYLOADS 

I N T O  SPACE.  BUT WE R4D TO MAKE FOUR TIMES AS MANY LAUNCf-IES AS THE RUSSIANS TO 

GET T W M  T I B E .  FOR A LONG TIME NASA HAS NEEDED MORE POWERFUL ROCKETS FOR 

HEAVIER EARTH S A T E L L I T E S ,  INSTRUMENTED DEEP SPACE PROBES, AND MANLU'ED SPACE 

TRCIVEL . 
T H I S  NEED WILL BE MET BY THE SATURN FAEIILY OF ROCKETS NOW UNDER 

DEVELOPMENT BY THE GEORGE C .  MARSHALL SPACE F L I G H T  CENTER AT HUNTSVILLE AND 

K4NY ASSOCIATED INDUSTRIES.  T I E  MARSX4LL CENTER HAS A THREE-FOLD MISSION:  

DEVELOPE3NT OF LAUNCH VEHICLES,  CONDUCTING RELATED RESEARCH AND PEPZORMING ADVANCE 

SYSTEM STUDIES FOR SPACE TUNSPORTATION CONCEPTS OF THE FUTURE. ALTHOUGH OUR 

C I V I L  SERVICE PEOPLE AT MARSHALL HAVE E A R S  OF EXPERIENCE I N  ROCKETRY, I43 RELY 

MOST HEAVILY UPON INDUSTRY FOR ASSISTANCE.  I N  FACT, DURING THE COMING F I S C A L  

YEAR, 92 P%R CENT OF THE DOLLARS WE RECEIVE WILL BE PASSED ON TO CONTRACTORS. 
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. OUR PRI.M:\RY M I S S I O N  AT TtlE PSARSf&LL CENTER FOR THE NEXT FEW YEARS 

LS PROVIDING SATURN VEHICLES FOR PROJECT APOLLO, T H I S  PROGRAPi IS  DIRECTLY 

SUPE0r;l'ED BY THREE EASA F I E L D  CENTEPS: WE PROVIDE THE LAUNCH VISIIICLES; THE 

MANEED S1ACECQlFT CENTER AT HOUSTON TPALNS THE ASTRONAUTS AND PROVIDES THE 

SPACECIttIFT ; AND THE IAISNCH OPERATIONS CENTER AT CAPE CANAWPS*I, PROVIDES 

TIE LhUNCFI. F A C I L I T I E S  AiL'Il OPERITES NASA ' S "MOONPORT. " 

INCI-DENTALLY, BOB GILRCTH, DIRECTOR - NASA - PfSC FLU ONCE ASKED I F  

I 

NE PUPIS ON IjS INC 6!6MEN ASTR-OSAUTS I N  THE MAN-IN-SPACE PROGP-. WITII A 

STPAIGHT FACE, BOB REPLIED: "FELL FJE AP,E FBSERVING 110 POUNDS FOR 

REC.WATIONAL EQUIPMENT. I '  

NOW, WITII THE A I D  OF SOiJiE S L I I I E S ,  I l$OL?LD L I K E  TO DESCRIBE I N  MORE 

D E T A I L  K 4 F . W L  'S ROLE I N  PROJECT APOLLO, AND TNEN OUTLINE T k E  S T E P S  TO BE 

TmN I N  THE LLrNAB ORBITAL Pd2NDEZVOUS METHOD OF L4NDING ASTRONAUTS ON 

TEE KOON AND RETURNING THEM SPLFELY TO ELAIITII WITHIN T H I S  DECADE. 

S L I D E  1 -- SATURN ( I X a j )  

TIE THREE MEPEERS OF THE S A T U W  FAMILY ARE SATURN I, SATURN I B ,  AND 

SATUW V.  THESE SATURNS WILL BE THE HEAVY-DUTY WORKHORSES FOR NASA's  

PROGRAM OF SPACE EXPLORATION FOR THE NEXT DECADE, TO ILLUSTPATE T H E I R  

WEIGHT-LIFTING C A P A R I I t I T I E S ,  IJET ME COMPA3E THEM WITH CUmNT LAUNCH 

VEHICLES.  TE MOST POWERFUL ROCKET NOW I N  USE IS TEE A.TLAS-AGENA B, 

WHICH CAN L I F T  5,000 POUNDS I b T O  ECA-RTN Of&I.T. 

JOHN GLENN'S MERCURY SPACECRAFT, WHICH WEIGFED ABOUT 3,000 

POUNDS, WAS LAUNCIED BY A MODIFIED ATLAS D VEHICLE. 

THE SA_TUW I WILL EE ABLE TO P U C E  TM;: EQUIVALENT LEIGIIT OF SEVEN 

JOHN GLENN CAPSULES I N 1 0  EA2-TH ORBIT;  THE SATU,X?I I B  WILL L I F T  THE: EQUAL OF 

11 GLEN CAPSULES, WHILE TFX SATUILN V, LARGEST L4UNCI-I VEHICLE NOW UNISER 

ACTUAL DEVELOPPENT BY NPSA, WILL, BE ABLE TO LIFT A PAETiLOAD EQUAL I N  F E I G R T  



TO 80 IGRCURY SPla_CECF\tIFT. 

AS A COBPARISOX TO EAP;rK REALITIES, THE SATURN V VXHLC~Z WILL BE 

POJ@EUH, EgOUGH TO TOSS THE EQUIVALENT OF ONE J E T  AL6EEImR INTO A 300 I?AUTICAL 

MIW ORBIT ABOVE THE EARTH, DRIVE h 40 TON LOxW TO TIE VICINITY OF T l E  MOO?? 

AND SEND A AIWZINE DC-3 AIRPLANE ALL TEE lL4Y AROUND THE SUN. 

I T  WILL BOOST A CPSVRQLET OUT OF T%l SOLAR SYSTEM AND I F  DONE WOULD PROBclBLY 

BE APEULUDED BY THE FQPD AETD PLYr'3OUTI-Z D X S T R I E U T O ~ .  36 Cb-N'T PREDICT H.OW 

' 
FAR TEE SATUPJlT V CAN SEND A VOLKSF!AGON. 

SLID3  2 -- SATUI34 I 1:AUIgCH (M-PI8 IASC) 

FURTEEST ALONG I N  DEWLOPEBNT OF THE THREE SATURNS XS TPIE SATURN I. 

TIE3 FIRST FOUR RESEARCH AIJD DEVELOPEENT FIRINGS, SUCH AS THE ONE SHOTW 

IBPU.3, RBI% BEEN IEZD AT TEE CAPE. EACH SUCCESS FURTHER DEEONSTWTED 

THE SOUNDNESS OF ENGIHEERING DESIGN, AND PAID SPECTACULAR TRIBUTE TO Tm 

PAINSTAKING EFFORTS OF TEE SATURN TEAM TO OBTAIN THE K U I m  I N  QUALITY 

SLIDE 3 -- H-J. ENGIhq (M-PI0 IWk) 

TEE P I F S T  STAGZ OF SATURN I I S  POWERED BY A CLUSTER OF EIGHT 3-1 

ENGINES, BUFUING LIQUID OXYGEN AND KEROSENE, TKE H-1 EVOLVED FROM 

AN EARLIER 150,000-POUND THRUST ROCKETDYNE ENGING USED SUCCESSFULLY 

I N  THE JUPITER, TBOR, AND ATL4S MISSILES . WITH ZII4PROVED PEPZOH%NCE, 

ALL EIGHT ENGINES PROVIDE A TOTAL OF 1 3  MILL103 POUNDS OF THRUST FOR THE 

BOOSTER. 

SLIDE 4 -- S - I  STAGES UNDER FABRICATION (M-PI0 IA2)  

TEE MALPSE?iLL CENTER I S  BUILDING EIGHT SATURN I fB0STER.S AT HUNTSVILLE 

FOR TEST FLfGEaTS. TEE CNP;YSLER COPGORATION I S  PRESENTLY UNDER COWTRACT TO 

EUILD 8 - 2 0  MORG OF THESE BOOSTER AT OUR MICHOUD PLANT I N  NElJ ORLEANS. 



SLIDE 5 --. S - I  STAGE ON \dBEEI,ED TRANSPORTER 
--"-- - -- 

IERI;: FJE, SEF: A COMPUTED FIRST S T K E  BEING TOIZD A SHORT DISTANCE 

ON A SPECIALLY CONSTRUCTED bJIEELED TRANSPORTER TO A STATIC TEST STAND AT 

THE MARSFALL CENTER. THE SIZE OF THIS BOOSTER, WHICH I S  21.5 FEET I N  

DLCLMETER AND 8 2  FEET IN LENGTH, DEMANDS SPECIAL IWDLING, 

SLIDE 6 -- STATIC FIRING OF S - I  STAGE (14-PI0 1 # -  

EACH EOOSTER UNDERGOES TWO OR TKISE HOT PERFORMAXCE TESTS AT 

THE mRSHALL CENTER. TO PREVENT THE FUJ1ING EXMUSTS FROM MELTING T3E 

METAL DEFLECTOR PLATES AT TIE BASE OF THE TOTER, 4 0 , 0 0 0  GALLONS OF FlATER 

PER MINUTE MUST BE PUMPED TKROUGH TINY HOLES IN THE PLATES. THE FLAMES 

1,ITERALLY RIDE ON A CUSHION OF STEAM. WRING EACH STATIC TEST WE RECORD 

SOME 1,000 CHANNELS OF INFORMATION TO KEEP OUR FINGERS ON THE PULSE OF 

THIS INTRICATE MACHINE. 

SLIDE 7 -- SATURN BARGE - 
BARGES TAKE THE STAGES BUILT AT HUNTSVILLE TO CAPE CANAWRIV, FOR 

FLIGHT TESTING. TEE MRGE GOES DON3 THE TENNESSEE, OHIO, AND MISSISSIPPI  

RIVERS TO THE GULF OF MEXICO, CIRCLES THE T I P  OF THE FLORIDA PENINSULA, THEN 

GOES UP TO FLORIDA'S EAST COAST TO THE CAPE. 

SLIDE 8 - -  BOOSTER BEING ERECTED 

HERE WE SEE A SATUKN I IN THE SERVICE STRUCTURE AT THE CAPE. ONLY 

THE FIRST STAGES FjEIZE LIVE DURING THE FIRST FOUR FLIGHT. TESTS OF T% SATURW I, 

INERT UPPER STAGES WERE ADDED TO COMPLETE THE EXTERNAL CONFIGUPATION, AND 

ABWT 100 TONS OF WATER h h S  CARRIED AS B-%LUST TO SIMJLATE FULL PROPE1,I;IINT 

LOADING. 



S L I D E  9 -- SATJXN I SEG0T3 STAGC 
-.-----*--- 

TI% S E C O W  STACE OF  7PS SkTd334 I 1S UPYDZM DEVELOPMENT BY TFIE DOUGLAS 

AIRCRA.FT COMFANY AT' SANTA MDN I C A ,  CALIFO&%IA WITH T E S T  F I R I N G S  Al' S A C R A m N T O  . 
THE SECOND STAGE W I L L  RE F L I G H T  YESXED F O X  THE FIEST T I M E  DURING THE F I F T H  

LAUNCH O F  SATTII%Y I, TO BE FIELD L.ATER THIS YTAF. A T  THE C A P E .  WE A?E LOOKING 

FORWARD EACEXY TO THIS U ~ ~ K C H ,  FOR IT WELL, BE A SIGE~FICANT MILESTONE IN TFLE 

SATURN I PBOGTZAM. SEZ'EFAL FZF.STS W I L L  BE ACEIIEL7ED. 

I T  WELL BE THE FIRST L4l:KCH 930M &EW P A C I L I ' I ' I E S  THAT MAKF, Lip M U N C H  

COMPLEX 3 7, 0 3 R  SECOkZI S A T S T 3  LAijXCFI A%EA A T  TF!E CAPE. 

ENGINE?S IS THZ BOOSTER3 GENERATED 165,000 POUNDS OF  TBICgST EACH DURING 

TKE F I R S T  F O Y 2  F L I G H T S .  hEXT T I E  TI'IEY W I L L  BE F L I G W T  T E S T E D  AT THEIR 

F U L L , - M T E D  C A P A C I T Y  OF  183,000 POZ;\DS EACE. THE SOOSTER W I L L  C A S 3 Y  A FULL 

PROPELLkN'G LOAD OF 8 5 0 , @ 0 C :  FOYKU'CS, A?jQ WILI, BE P9CsCRAMED T O  B7_'PPN FOR 

ABOUT 2-112 MINUTES.  

THE SECOND STAGE W I L L  CLX2Y A F U L L  P!..OPELLP,NT LOAD OF ABOUT 2 0 0 , 0 0 0  

POUNDS, AND W I L L  BUP.N FOR MOPE THAN SE'VFN MIXGTES . THE SECOND STAGE 

W I L L  I N J E C T  I T S E L F ,  A GUIDANCE AND 1NSTRt 'MF:NTATIaN MOY3LE, AND A D-UMMY 

PAYLOAD I N T O  AN E L L I P T I C A L  EARTH O R B I T .  TKE: E N T I R E  WEIGHT I N  O R B I T  W I L L  BE 

ABOUT 35,000 POUNDS. NO O B J E C T  T H I S  HEAVY PAS YET EEEN I N J E C T E D  I N T O  

O R B I T  FROM THE EARTH I N  A S I N G L E  LALWCH. 

S L I D E  10 -- RLIO ENGINE 

THE SECOND STAGE OF SATURN I HAS S I X  1 5 , 0 0 0 - P 0 3 N D  THRUST R L I O  

E K G I N E S ,  DEVELOPED BY PElATT AND W H I T E Y .  TKESE E N G I N E S  USE THE NEW 

FUEL COXBINATION OF L I Q U I D  OXYGEY AND L I Q U I D  EYDROGBN, WfiICR C I V Z S  US 

ABOUT 40 P E R  CENT M O Z  THXt'ST PE2 POUW OF FXOPELLANT TF?tIN THE L I Q U I D  

oXYGEN/KESOSEKE COX3IXATIOX. MANY SEh3E.Z I E Z I - L ~ X I C ~ L  A X 3  E N G I h l E R I X G  



PROBUKS MD ICO BE O'LERCOPE I N  HANDLING THESE CRYOGENIC FUELS. AS YOU 

WLLL EMEMBER, LIQUID OXYGEN BOLLS AT -297 DEGREES FAHRENE-IEIT, AND LIQUID 
- 

NTTIROGEN AT -423 DEGREES. 

SLIDE 11 -- SACUMENTO TEST FACILITY, S- IV STAGE TEST 

DOUGLAS HAS SUCCESSFULLY CONDUCTED NUMEROUS STATIC TESTS OF THE 

SLX ENGINES IN THE SECOND STAGE OF SA.TURRT I AT THE ShCF&KENTO TEST 

FACILITY YOIJ SEE EEZ. SEVERAL TESTS HA.VE BEEN MADE AT FULL THRIJST FOR FULL 

FLIGHT DUBATTON--MORE TI-a-N SEVEN MINUTES. AND PWTT & tTHITNEY AIRCRAFT -- - 
RECENTLY FIRED A SINGLE E l 0  ENGINE CONTINUOUSLY FOR 28 MINUTES I N  AN 

EEDUR4NCE TEST. WE BELIEVE WE hW READY FOR FEJGHT TESTING, ALTHOUGH k?E 

DO NOT NAVE TO0 MUCK I N F O f ~ T I O N  ON TEE REIIAVIOR OF LIQUID HYDROGEN UNDER 

ZERO GRAVITY CONDITIONS, AND IN THE UPPER ATMOSPEEEE, 'FTHERE TI33 RLlO 

ENGINE WILL RE IGNITED. THE TEST FhCTLITY HERE ATTEMPTS TO SIPlUZIITE THE 

NEAR-VACUUM CONDITIONS UNDER WHICH THE ENGINES WILL OPE RATE. S IMUMT ION 

OF ALTITUDES OF ABOUT 13 MILES I S  POSSIBLE DURING TESTS. 

SLIDE 1 2  - -  INSTRllMENT UNIT 

THE SATURN L I S  GUIDED ON ITS FLIGHT BY THE INSTRUNENTATION I N  THESE 

PRESSURIZED CONTAINERS, WHICH SEND GUIDANCE AND SEQUENCING SIGNALS TO 

TEE APPROPRIATE STAGES DURING POWERED FLIGHT. ON THE FIRST STAGE, THE 

FOUR TNhXR ENGINES ARX RIGIDLY MOUNTED, WHILE THE FOUR OUTER ONES ARE 

GLMBALLED FOR CONTROL. THE SECOND STAGE I S  CONTROLLED BY GIMBALLING ALL 

S I X  ENGINES. 

TEE GUIDANCE SYSTEM I S  BASED ON SENSITIVE GYROS AND FAST CONPUTERS, 

S IE.IIL4-R TO TI-121T USED I N  THZ JUPITER MISS ILE . THESE INSTRU?ENTS CUT TELL 

IF TEE VXBICEE I S  MOVING OFF ITS PPE-PROGR4M,tfED COURSE, AND SEND ELECTRICAL 

SIGNALS TO RYDIV-UI,IC PISTONS TO GIMBAI,L TNF, ENGINES. 



THE VEEICLE STRUCTUPLE I S  F1,EXIBLE. I T  BENDS, S'CJAYS, SWINGS, AND 

VLBRlli?ES AS I T  ACCELEILATES. AVD MOST OF TEE WEIGHT OF TIE ENTIW VEHICLE-- 

ABOTJT 85 PET< CENT--IS LIQUID.  Mm YOU EVER TRIED TO RUN WITH A FJASH TUB 

HALF FULL OF WATER? THEN YOU KNOW HOW TEE FUEL SLOSEBS ABOUT. THE 

INSTRUMENT UMIT MUST I(iJ0'C.J I F  THE 'IXKICLF, I S  REALLY OFF COURSE, OR ITHETEXR 

I T  I S  ONLY DOING A G I A N T  VERSION OF THE TFXST. 

SLIDE 13 -- APOLLO SPACECRAFT (M-MS-G) ------ - 
PAYLOADS FOli TtlE SATURN VEHICLES WILL BE APOLLO SPACECRhFT, PROVIDED 

-v- 

BY TIE MANNED SPACECRAFT CENTER. hH.EFU3 I S  AN UNCONFIRMED STORY ABOUT ONE 

OF OUR ASTRONAUTS BEING ASKED BY A NEWSPAPER MAN ZIOlJ I T  FELT TO BE IN ORBIT. 

HE PIPLIED: "WELL, HOW DOES I T  FEEL WXN YOU KNOW YOUR LIFE DEPENDS ON 

1 5 0 , 0 0 0  PARTS, ALL BOUGHT FROM IE!T LobEST BIDDER?"] 

THIS SPA.CECRA.F'T WILL BE COMPOSED OF THREE SEPAMTE MODULES, EACH 

ONE OF WI-1,ICH WILL PAVE ITS ObIPJ TASKS TO PERFORM. TKE COPINAND MODULE, 

Fff-IICH CARRIES TEE TIIREE-wN CILEW, WILL SERVE AS A CONTROL CENTER FOR 

SPACECR4FT OPEWTLONS. I T  I S  THE ONLY PART OF TKE SPACECWT TK4T RETURNS 

TO EARTH, AND I S  DES.IGNED TO RE-ENTER THE ATPIOSPHERE AT A VELOCITY OF 

2 5 , 0 0 0  MILES PER HOUR UPON RETURN FRON THE MOON. THE SERVICE MODULE 

WILL CONTAIN MANY OF I K E  SPACECRAFT'S LIFE SUPPORT SYSTEMS, BED A PIAJOR 

PROPULS ION SYSTEM FOR MISS ION ABORT, MID-COUEGE CORRECTIONS A W  INJECTION 

INTO AND OET OF L U m 3  ORBIT. THE LUNAR EXCURSION MODULE, OR BUG, I S  A 

SEIUTTLE BUS FOR THE TWO PEN mO WILL MAKE TEE LUNAR LANDING. 

SLIDE 14 -- APOLLO SPACECRAFT - MER-CURY ATLAS (NASA MS3-441) ----- --- 
THE TH-REE MODUTJS OF THE APOLLO SPACECRAFT, TOGETEER WITH A LAUNCH 

ESCAPE SYSTEM SIMILAR TO THAT USED IN PROJECT LYERCURY, WILL STAVD 8 0  FEET 

TALL. WHEN EZ COMPARE THE: SPACECMFT WLTIi TEE PROJECT MERCURY W-mL?ARE 



AT THE RIGH'S, WE SEE TENT TEE hPOLLO SPACECFWT I S  ALMOST AS TALL AS TNE: ATLAS 

LAUNCH VEHICLE, MERCURY SPACECRAFT, AND ESCAPE TONER COMBINED. 

SLIDE 1 5  -- APOLLO COMPAND MODULE (NASA M63-452) 

THE COMEAND MODULE, WHICH FIAS BEEN CONTRACTED BY IIOUSTON TO 

NORTH AMEK JCAN AVIATION, INC . , I S  13 FEET I N  DIAMETER AND WEIGHS ABOUT 

FIVE TONS. I T  WILL BE PROTECTED FROX THE HEAT OF R3-ENTRY BY A SPEC1A.L 

MA.TERUL ON ITS BLUNT SIDE THAT ABLATES--OR ROLLS TO A GAS--AT EXTREMELY 

HIGH TEMPERATURES. 

SLIDE 1 6  -- INTERIOR OF APOLLO COiQfiND MODTI (NASA M63-578) 

HERE WE SEE THE INTERIOR OF THE COMMAND MODULE. THIS MODULE 

ALSO COETAINS THE GU;IDANCE AND NAVIGATION SYSTEM AND INSTRUMENTATION 

DIS PZAYS FOR EQUIPXENT IN TEJLE OTFER MODULES 

SLID£!, 1 7  -- APOLLO SERVICE MODULE (NASA M63-483) 

THE PROPULSION SYSTEM IN TEE SERVICE MODULE WILL PROVIDE 2 2 , 0 0 0  

POUNDS OF THRUST, ALMOST ONE-THIRD THAT OF THE REDSTONE MISSILE. THE 

SERVICE MODULE ALS 0 FL4.S AN ORIENTATION CONTROL SYSTEM, HYDROGEN-OXYGEN 

FUEL CELLS FOR ELECTRICAL POWER SUPPLY, RADIATORS FOR SPACECRAFT COOLING, 

A.ND SUPPLIES OF OXYGEN FOR THF, LIFE-SUPPORT SYSTEM. 

SLIDE 18 -- APOLLO LUNAR EXCURSION MODLIE (NASA M63-457) - 
HOUSTON HAS CONTRACTED DEVELOPMENT OF THE LUNAR EXCURS ION MODULE 

TO THE G R W - N  AIRCRAFT ENGINEERING CORPORATION IN NEW YORK. THE BUG, 

AS I T  I S  OFTEN CALLED BECAUSE OF ITS ODD SHAPE AND EXTENDED LEGS, WEIGHS 

ABOUT 1 2  TONS. I T  CONTAINS ITS OIU ELECTRICAL POkTER, CUIDANCE AND CONTROL, 

COPIF~JNICATIONS , PROPU1,S ION, AND SUPPORT SYSTEMS FOR A TWO-M4N CEW. 



rr 
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SLIDE 19  -- APOLLO SPACECRAFT TESTING (NASA M63-539) 

WORK ON TIE C O W D  SERVICE MODULES I S  WELL ADVANCED, AND TI-E 

FIRST BOILERPLATE CONMA-ND MODITLES HAVE BEEN MANUFACTURED AND TESTS 

ARE BEING N4DE OF THEIR I$ATER-HMDLING QUALITIES, EARTH AND UATER IMPACTS, 

AND LANDINGS BY PARACI-IUTE, THIS PYRAAID SHOlJS TJB INTENSIVE TEST PROGRAM 

DESIGNED TO ASSURE TEE UTMOST ILELL\BLLITY OF COMPONENTS, SUBSYSTEMS, 

MODULES, AND THE CONPLEYIE SFJACECmT. YOU WILL NOTICE THAT PKOPULSION 

DEVELOPNENT AND TESTING WIZL BE CARRIED OUT AT WHITE SANDS. HIGHLY TOXIC 

PROPELLANTS ARE BEIIqG USED IN ALL T H E E  MODULES OF THE SPACECRAFT. NEW 

FACILITIES DESIGNED ESPECIALLY FOR BANDLING AND TESTING TKEM Am UNDER 

CONSTRUCTION AT TEE WHITE SANDS MISSILE RANGE. 

SLIDE 20 -- LAUNCH ESCAPE SYSTEM DEVELOPPENT (NASA M63-573) 

THE L4UNCH ESCAPE SYSTEM WILL ALSO BE TESTED AT WHITE SANDS, BOTH I N  

A SPECIAL SOLID-PROPEUNT LAUNCH VEHICLE. 

SLIDE 2 1  -- APOLLO SPACECRAFT 

FIRST FLIGHT TESTS OF APOLLO BOILERPLATE SPACECRAFT WILL BE MADE I N  

1 9 6 4  FROM CAPE CANAVERAL, USIXG THE SATUm I VEHICLE. THE FIRST MANNED 

EARTH ORBITAL FLIGHTS, ALSO PDFEREU BY THE SATURN I,  ARE SCEEDULED FOR 

1 9 6 5 .  ON THX FIRST MANNED FLIGHTS, THE SATURN I WILL ALLOW US TO FLY THE 

COXMAlYD AND SEXVICE MODULES, AND THE SERVICE MODULE WILL CAIiRY A SXALL 

AMOUNT OF FUEL FOR EXERCISES I1.J ~ ~ U V E R .  E-ENTRY OF THE COTWAND MODULE 

FROM A LOW EARTH ORBIT WILL ALSO RE TESTED. 



S L I D E  22 --  SATURN I B  AND APOLLZO SPACECRAFT 

THE ENTIRE APOLLO SPACECRAFT, INCLUDZNG THE LUNAR EXCURSION MODULE, 

WILL BE TESTED I N  EARTH ORBIT BY AN INTERIM LAUNCH VEHICLE DESIGNED ESPECIALLY 

FOR T H I S  PURPOSE -- THE SATURN I B .  THE SATURN I B  IS FOP&ED BY PLACING 

THE THIRD STh.GE OF THE SATURN V ATOP TI= F I R S T  STAGE OF THE SATURN I. T H I S  

STAGE HAS Oh32 5-2 ENGI!% THAT BURNS L I Q U I D  HYDROGEN A.HD L I Q U I D  OXYGEN TO 

PRODUCE 200,000 POUNDS OF THRUST. T H I S  WILL GIVE US A VEHICLE THAT WILL 

, PLfiCE ABO'IJZI 16 TONS INTO ORBIT,  CO?PARED WITH TEN TONS FOR THE SATUILI I. 

ON THE SATUW I B  FLIGHTS,  WHICH ARE SCHEDULED TO BEGIN I N  1966, A P A R T U L  

FUEL SUPPLY WILL RE CAmIED I N  BOTE THE SERVICE MODULE AND THE LUNAR 

EXCURS ION MODULE. ON A LUNAR M I S S  ION, THE THREE MODULES OF TH?2 APOLLO 

SPACECRAFT ARE L4UNCHED I N  THE P O S I T I O N S  SIlOFN ON T H I S  S L I D E ,  WITH ALL THFXE 

MEIS I N  THE COMMAND MODULE. ON THE WAY TO T I E  MOON, HOTEVER, THE 

COPWAND AND SERVICE MODULES SEPflWTE FROM THE LUNAR EXCURSION 
1 

MODULE, AND AfiE RE-ORIENTED WITH ATTITUDE CONTROLS, TURNING 180 D E G m E S ,  

T O  MATE NOSE-TO-NOSE WITH TI-IE LUNAR EXCUR.SION MODULE. T H I S  PLACES THE 

EXHAUST NOZZLE OF THE PROPULSION SYSTEM I N  THE SERVICE MODULE FORWARD, 

WHERE I T  CAN BE F I R E D  FOR BRAKING THE SPACECRAFT INTO A LUNAR ORBIT.  T ~ I S  

SEPARATION AND DOCKING M4NEUVER WILL RE PRACTICED I N  EARTH ORBIT BEFORE 

A MANNED LUNAR U N D I N G  I S  ATTEMPTED. 



S I , I B E  23 - -  E N G I N E S  F O R  PlANNED F L I G H T  (NASA MS3 -435) -- 
S O  F A R ,  I HAVE BEEN TALKING ABOUT LAUNCH VEHICLES F O R  PLACING PAYLOADS 

LNTO EARTH O I i B I T  A T  S P E E D S  OF ABOUT 1 - 8 , 0 0 0  M I L E S  P E R  IIOUR. FOR A T R I P  T O  

THE MOON, THE APOLLO S P A C E C W T  W I L L  HAVE T O  REACH A S P E E D  OF 25,000 M I L E S  

T O  O'LTERCOYii3 T I E  GRPhi71TATIONAL FORCE OF T J B  EARTH. BACK I N  1958 TtIE JUNO 11, 

WITH A F I R S T  STA.GE ROOSTER THRUST OF 1 . 6 0 , 0 0 0  POUNDS, S E N T  A PAYLOAD P A S T  

TEE MOON, RUT OUR P I O h T E R  I V  WEIGHED ONLY 1.3.5 POUNDS, WHILE THE A P O U O  

SPACECRAFT W I L L  hTF,IGH 90,000 POUNDS. I T ' S  EASY T O  S E E  WHY LARGER ROCYaTS 

WITH TREMENDOUSLY POWERFUL E N G I N E S  A m  NEEDED. SATURN V, THE LAUNCH 

VEHICLE B E I N G  DEVXLOPED F O R  THE L U W R  LANDING M I S S I O N ,  W I L L  BE POWEFJD 

BY F-1 A-RD 5 - 2  E N G I N E S .  

S L I D E  24 -- SATURN V AND STATUE OF L I B E R T Y  

MEASURING MORE THA.N 350 F E E T ,  THE THREE-STAGE SATURN V/APOLLO 

MOON ROCKET W I L L  STAND TALLER THAN T I E  STATUE O F  L I B E R T Y .  I T  CAN HUH, 45 

TONS .TO TEE V I C I N I T Y  OF THE MOON. T H I S  I S  EQUAL TO.  T I E  WEIGHT OF ABOUT 2 5  

STANDARD-S I Z E  F A N I L Y  AUTO>fOBTLES . 
S L I D E  25 -- S A T U W  V BOOSTER 

THE F I R S T  STA.GE OF TJIE SATURN V IS  B E I N G  DEVELOPED J O I N T L Y  BY THE 

MRSWLL CENTER ASVD THE BOEING CONF'ANY. ROEING W I L L  MANUFACTURE BOOSTERS 

AT TIIF: NASA-OWNED MICEOUD PLANT I N  NEW ORLEANS. THE F I V E  F-1  ENGINES I N  

T H I S  STAGE W I L L  PROVIDE A TOTAL STAGE THRUST Of: 7 1 / 2  M I L L I O N  POUNDS. T H I S  

IS  ROUGHLY EQUIVALENT T O  TKE KOFSEPOT~ER OF A S T R I N G  OF AUTOMOBILES STRETCHING 

BUiVIPXR-TO-BmPER FROM NEW YORK T O  S E A T T L E ,  



W l E N  YOU SAY "FILL 'ER UP" YOU AP# ASKING FOR 4-,400,000 POUNDS OF LIQUID 

OXYGEN AND KEROSENE TO BE PUMPED INTO THIS STAGE. 

TIEF, F-L I S  TI% JARGEST =TtOSEP3E,-FUET,ED ENGINE URQER DEVELOPIfEMT I N  

TKE FREE F i o a a .  IIXW YOU SEE AN EP:GIFTE, F ~ I C K  STANDS 18 FEET HIGH, IN 

TIE ASSEMBLY AF&A OF TI-E R O C m T D m  P U N T  AT CA;NOGA PARK, CALIFORNU. 

SLIDE 27 -- F - I  ENGINE FIRING (NASA MQ3-501) 

RXKETDYFE HAS STATIC FIRED THE F - 1  ENGINE MOP& T W  2 5 0  TIMES. I N  

MORE TEAR HALF A DOZEN OF T E S E  WCENT TESTS I T  HAS DEPIONSTMTED I T S  FULL 

THRUST OF 1.5 MILLION POUNDS FOR OVER THE FULL 2 1 / 2  MINUTES OF OPEUTPON. 

I N  DOING SO, I T  CONSUMES T H E E  TONS OF FUEL PER SECOW. 

SLIDE 28 -- S - P I  STAGE CUTAI%I.Y 

THE SECOND STAGE OF THE POTJEWUL SATURN V I S  BEING PRODUCED BY NORTH 

mRICAM AVUTIOW AT DOI&XY AND SEAL BEACPI, CALIFORMICA. STAGES PABRLCATZD 

I N  C&IFORNa WILL BE EROUGETT BY WATER THROUGH TIE PARAM, CAB& TO A TEST 

S I T E  NOl! UNDER CO3ISTRUCTION I17 SOUTHEPSJ M I S S I S S I P P I .  

SLIDE 29 -- 5-2 ENGINE 

Tf-Te SECOND STAGE OF SATURN V WILL CLUSTER FIVE 5 - 2  ENGINES, PRODUCING 

A TOTAL OF ONE MILLION POUNDS OF THRUST. ROCKETDYNE E4S CONDUCTED MORE 

TK4N 140 STATIC FIRINGS OF THE 3-2,  PRZPfiRILY FOR INVESTIGATION AND 

DEVELOPPENT OF THE IGNITION SYSTEM ANQ FOR CHECKOUT OF THE PlJMPS AND OTHER 



SLIDE 30 --  S-IVE STAGE -- 

A SINGLE 5-2 EEGINE WILL EE USED I N  THE THIRD STAGE OF SATUTW V. 

THIS STAGE I S  BEING DESIG14XD AND DEmLOPED BY DOUGElnS AIRCRUT COMPANY 

IpE HOPE TO LAUNCH TEZ FIRST SA.TUPd V WITHIN FIVE ,YEARS FROM TEE TIEX 

k?E DEVELOPMENT APPROVAL. TWE FIRST FLIGHT WILL CONSIST OF A LIVE 

FIRST STAGE, TSXl IhXRT UPPER STAGES, AND AN UN'PfimD DEVELOPillENTAL SPACECRAFT. 

TEE SECOhd FLIGHT WILL USE LIVE F I S T  AND SECOND STAGES AND WILL INCLUDE 

STAGE SEPAPATIOB. ALL THREE STAGES WILL BE LIVE BEGIhTING WITH TIE THIRD 

WHLCLE L4UNCH'ZD. THIS I S  AN EXTWEELY ACCELERATED FLIGHT TEST PROGPXM, BUT TI-IIt, 

COST OF VEHICLES OF THIS SIZE SEERELY LIMITS THE N W E R  THAT MAY BE 

SPACECP-T EXPEREZBNTS, SUCH AS HIGH-SPEED RE-ENTRY, WILL BEGIN WITH 

TNE FOURTH L4UNGH. Tm FER5T u W B  FLIGHT WITH TEE SATURN V MAY OCCUR AS 

SLIDE 31 -- VERTICAL ASSEMBLY BUILDING AT COMPIXX 39  

AN ENTIPSLY NEW CONCEPT IN LAUNCI-IING FACILITIES WILL BE USED I N  TKE 

SATURN V PROGRAM. HEMTOFORE, THE DIFFEIU3NT STAGES OF THE VEHICLE NAVE BEEN 

ASSEMELED AT Tm PAD, AND TKE ENTIRE VEHICLE UhTlERGOES A NEXESSARY BUT 

LENGTHY CHECKOUT PROCESS. THIS LIMITS TEE NUMBER OF FIRINGS THAT CAN BE 

MADE FROM ONE LAUNCH PAD, AND TEE WORK OF MAKING TKE CIlllNGES AND 

A]DJUSTMENTS FFZQUENTLY REQUIRED AS TEE Cf-TECKOUT PROCEEDS I S  ACCOT";PLISFED 

UNDER VERY DIFFICULT CONDITIONS . 



I N  TFX SATURN V PROGRAM, THE DIFFERENT STAGES OF THE ROCKET AND THE SPACE- 

CRAFT ARE ASSEPBLED I N  A LARGE BUILDING MORE THAN TWO MILES FROM THE 

IAUNCH PAD. THE VERTICAL ASSENBLY BUILDING SIIOWN HERE WILL BE OM3 OF 

THE LARGEST BUILDINGS ON EARTH, THE HIGH BAY AREA WILL BE 524 F E E T  TALL, 

ABOUT AS HIGH AS TIIF, WWSHaGTON MONUIYtNT. THE BUILDING WILL CONTAIN AEOUT 

1 2 8  MILLION CUBIC F E E T .  T H I S  XS ALMOST 1 1 1 2  TIMES THE CUBIC VOLUMF. OF THE 

PENTAGON, THE WOR1,D ' S  LARGEST O F F I C E  BUILDIEG . 
S L I D E  32 -- CRAbfi,ER \%HICLE -- 

THE LAUNCH VEHICLE STAGES WILL ARRIVE BY BARGE, AND WILL BE ASSEMBLED 

ON A MOBILE L4UNCHER, ON WTS,ICI-I A TOhXR FOR UMBILICAL CONNECTIONS WILL BE 

MOUNTED. THE T O W R  WILL BE 425 F E E T  TALL. THE PLATFORM WILL BE CONSIDERABLY 

LARGER THAN A STANDARD BASEBALL D&YOND. WlEN ASSEMBLY IS  COMPLETED, A 

CRRFJLER-TYPE VEHICLE WILL MOVE TO THE BUILDING ON E I G H T  TANK-TYPE TREADS. 

I T  WILL BE DRIVEN BY ELECTRIC MOTORS POWERED BY DIESEL-DRIVEN GENERATORS. 

THE CRAWLER WILL P I C K  UP TEE RACK WITH THE SATURW V, SPACECRAFT, AND THE: 

UMBILICAI, TOhER AND CARXY THEM OVER S P E C I A L  ROADWAYS TO TJ3E M U N C H  PAD, 

WITH A S T O P  AT THE ARMING TOWER. T I E  L4UNCH VEHICLE AND S P A C E C M F T  SYSTEM 

INCLUDE SMALL A.ND MEDIUM-S I Z E D  S OLID-PROPELLANT ROCKETS AND PYROTECHN1.C 

DEVICES I N  THE: LAUNCH ESCAPE SYSTEM, FOR RETROGRADE PROPULSION ON RETUFA 

FROM EARTH ORBIT,  AND FOX STAGE SEPARATION. FOR REASONS OF SAFETY, THESE 

DEVICES PfLJST BE INSTALLED OUT OF DOORS. AT THE PAD, THE CRAWLER. WILL LOWER 

THE M C K  AND VEHICLE ONTO SUPPORT B L X K S  ON TEX M U N C H  PLATFOP%, TEE F I N A L  

S T E P  I N  READYING FOR LAUNCH I S  TO PUMP L I Q U I D  FUELS INTO THE TANKS, F I R S T  TKE 

STORABLE FUELS,  AND T I B N  L I Q U I D  OXYGEN AND L I Q U I D  HYDROGEN. 



AN EI,ETTP,TOR WILL CARRY TI% TKPSE ASTRONAUTS, DRESSED IN TKEIR 

SPL1.CESI!ITS3 TO T!4E LETEL OF TJ3.E COmLAND MODULE, ABOUT 3 2 0  FEET ABOVE 

THE BASE OF TEif; SATULT V LA-UNCH VEHICLE. THEY WILL CLIMB INTO TmIR 

POSITIONS, AND THE FINAL MINUTES AXD SECONDS OF THE COUNTDOFTN WILL TICK 

AIgAY. AT IGNITION TEZ FIVE F - I  ENGINES OF THE FIRST STAGE WILL FLR_ME TO 

LIFE, GEIUERATZNG 7 3 / 2  MIZL,LON POUXDS OF THRUST, THE HOLD-DOIJN ARM WILL 

RELEASE ThF STX-MILLION POUND LTHICLE, AND I T  WILL LIFT OFF FOR TIEE MOON. 

SLIDE 34 -- 124UNCE-I TO INJEC1IION SEQUENCE 

T I E  VEHICLE I?-TSES ON lii;? ARCHING PA.TB OVER TIE OCEAN. STEADILY INCREASING 

A.CCELEMTION WILL PLACE GFEBTER FORCE OM THE ASTRONAUTS, AND THEY WILL RE 

PUSFED BACK INTO TZZEIR COUCHES, FEELING APPARENT GR4VITY T I a T  RISES TO ABOUT 

4 1 / 2  TIMES FIBAT THEY EXPERIENCE ON EhRTf-I, THE FIRST AND SECOND STAGES 

DROP AWAY AFTER CUTOFF, AND THE THIRD STAGE AVD ATTACHED SPACECPaT WILL GO INTO 

AN INCLINED EARTH ORBIT. 

SLIDE 35 -- 1NJEC;L'IOM INTO LUNAR TRh,JECTOI:Y - 
TKE VF,HICLE WILL CIRCLE THE EARTIT ABOUT 1 1 / 2  TIPBS I N  A PhRKIfiG ORBIT, 

WIIILE THE SPACECRA9T AND THE T H I W  STAGE ARE CHECKED OUT, BY THE ASTR08i'iUTS 

TFEYSELTES, A J D  FROM TE!E GR-OUhV TkLYOUGE TELEMETRY. I F  ALL SYSTEMS AFS 

FLVCZIONING FROPEUY, THE THI-W STAGE WILL BE IGNITED A-CAZN AT A MOPENT 

DETERIYINED PRECXSELY BY TKS: GUIDPPNSE SYSTEM. I T  BURNS FOX ABOUT FIVE 

MZhTTTES TO REACH ESCAPE VELOCITY. 



. . .  . . , . ,  . . .  % . . . . . , . . . . .  

S L I D E  36 -- DOCKING AJ?D T K I ~ ' S ? A - G E  S E P A U T I O N  (VA.Sh M63-567) 

THE ASTROWAUTS AXE NOW EXPERIENCING ZEliO GRAVITY. NOW THE ADAPTER 

SUmROL?DLEG Tl'I 'IIITT?;rAti. EXCURSION MODULE, OR BUG, I S  SEP&@LTED. hTXT, TI-E 

G O M m  AND SERVICE MODULES WILL SEPA-PATE, LEAVING TH_E BUG ATTACHED TO 

TEE THIRD STA.GE. USING 'I.m SEP,VICE MODULE PROPULSION SYSTEM, THE 

ASTRONArJTS WILL TURN THE COKll&ND AYD SER5,U.GE PIODULES AROUND ANI) DOCK, 

NOSE-TO-NOSE, WITH TbLT RIIG, FINALLY, WEEN THE STRUCTURAL CONNECTION ENS 

BEEN ACCOMPLlSiXD, 'L'IIE THIPS) STAGE WILL GE SEPARATED, 

YOU CAN I?P,GIb?: HOW TRICKY T H I S  MANEUVER WILL BE I S  YOU HAVE E'I'ER 

YOU ONCE GET THE CAR MOVING AfiD LOSE BUMPER CONTACT, YOU PRACTICALLY MVd 

TO S T O P  TO BEGIN PUSHING AGAIN WITIiOUT SOME NECK-JAIIXING BUiYIPING AND JOLTING.  

S L I D E  37 -- ENTERING LUNAR OX33II: 

DURING TKE EARLY PI-LASES OF TXIE FLIGIIT ,  THE ASTRONAUTS WILL TAKE STAR 

S I G H T S  AND TIE ON-BDxZJXD GUIDANCE SYSTEM GND T I E  GROUND T U C K I N G  SYSTEM 

WILL MEASURE A-NY DEVIATION FROM THE D E S I R E 3  FLIGHT PATH. A PSUMP,ER OF 

MID-COU-WE PL4PEUI%ES KAY BE REQUIRED TO PIACE TEE SPACECRAFT INTO POS I T 1 0 3  

FOR ERZKING INTO A P R E C I S E  CIRCULAR LUNAR O R B I T .  AT TEE P R E C I S E  MOPENT, 

AROET 7 2  HOTJPS W T E R  LEAVING THE EARTII, THX 2 2 , 0 0 0 - F O n ' D  TI-ZRUST ENGINE I N  

THE SERVICE P."OI)UL,E WILL BE IGNL1'ED. BURatING FOR ABOUT S I X  MINUTES, I T  
< * I - .  - - Ldc, .I2 :- 
s@WS4 THE SPACECRAFT ENOUGH T O  PLACE I T  I N  AN ORBIT ABOUT 60 MILES ABOVE 

THE MOON ' S S U I J A C E  . 
S L I D E  38 -- TIViNSFEI: TO L E M  (NASA M63-466) -- 

I F  ALL E13EP11E,W3 OF TIE SPACECFJiFT AEE FOUND TO BE FUNCTIONIHG COB-EECTLY 

U T E R  A-NOTHER CHECKOUT, TWO OF Ttil;: ASTK.O?.JAIJTS WILL CLLPB TI-WUGH T E E  HATCH 

FROM THE COPiiWJD MOPULE I N T O  THX LiTNA-F, E X C U S  I O N  MODULE, A!TJ I T  WILL DETACH 

FROM THE COIQL~ND kYD SERVICE MODUZ.ES. 



TEE EhTGTfTE O M m  BUG 'S LANDING STAGE FfILL BE IGNITED, BURNING FOR 

ABOUT aXLF A M1.MUTE TO PLACE THE BUG IN AK ORBIT TEAT WILL BRING I T  WITHIN 

T E N  MILES OF TEE PRE-SELECTED U K D I M G  SITE AT THE LOICEST POINT OF ORBIT. 

FROM THIS LOLTER A,LTIT-mE, TEE EXPLOfSsfrlS CPX TM(E A LOOK AT T i E  LANDING 

SITE.  I F  FOR ANY REASON 'SEEP DZGTDE NOT TO ATTEM3T TIE LhNIlING, T I E I R  

ORBIT ASSUEXS THJ3M OF A RENDEZVOUS WITH THE KOTKER SPACECP&T EVERY 

TWO HOURS, 

sij-bk' $0' L-' ~vbhk' fi~$i:&Nk. jL&$. A&.iak~G 

k m N  TEIE; BUG PSA.GIrES TKF, T E N - ? , f I L ~ M Z h T P ~ I  AI;TITlJDE OF ITS APPROACH 

ORBIT, I T  WILL BE TkkVELING ABOUT fs,O00 MILES PER HOUR IN RELATIOX TO TEE 

F1'30H 'S SURFACE. SF EVER-THING LOOKS OKAY FOR A LANDING, THE ENGlihX I S  

IGWLTED AGAIN TO S'LO\J TNE LIJNAR EXCURSION NODULE ANI) ALLOl? I T  TO DESCEND 

TOIJAJD TI33 SURFACE. TEE ROCKET ENGINE CAN BE THROTTLED DOWN FROX ABOUT 

C W T  TO HOVER ABOVE THE LANDING SITE FOR A SHORT TIf43. I T  CAN MANEUVER 

HORIZONTALLY AS MUCE.1 AS 1 , 0 0 0  FEET UNTIL I T  I S  DIRECTLY ABOVE Tm DESIP3D 

LANDING POINT. 

THE CRA.E'T WILT, TEEN DESCEND SLOWLY TO TRE SURFACE AND TOUCH DOFDI 

AT A SPEED OF LESS T'HL4N SEVEN MILES ATJ HOUR. DURING TKE TOUCHDOIJN 

MANEUER, THE COmANZ, MODULE, OPdlTING TEE MOON WITH T h I  THIRD ASTRO8AUT 

AT TEE CONTROLS, WILL ALWflYS BE WITSIN LIPTE OF SIGHT OF T I ! !  BUG. 



WHEN T I E  F I R S T  ASl'IIOKAT?T S T E P S  FROM THE LUNAR EXCUPGION MODULE AND S E T S  
\ 

FOOT ON T I E  MOO!?, I T  W I L L  TPS+NSCEND I N  S I G N I F I C A N C E  T E E  D1SCOVEI:Y OF ANY 

OCEBN OR CONTLhTNT HZRE ON EARTH. 

..... . . . . ......I.... I . .  . . . . . . . . I .  ......... _ .  .... 
S L I D E  42 -- LUSAR EXPL~OfL!!!ION - -- --- 

MA-hilED EXPLOuTFON OF TIB MOON I S  A LOGICAL E X T E N S I O N  OF UNMAh%rF,D 

LUK&R EXPLOI:S\.TIOY. MAN 'S  J113GIvEriT AND A B I L I T Y  T O  MAKE UESCKEIIL) L E D  

INFON%5.TION. U T E R  THE: IANDFNG, TKE TWO EXPLOP&RS W I L L  F I P S T  C W C K  OUT 

THE LUXAX E%C:EKSIOS MODGLE F O R  T F Z  RETURN FLIGHT. ONE OF THE TWO ASTRONAUTS 

W I L L  TEE LEA'A? TZE BUG AT3 E X P L O P ?  T E E  LUNAR SURFACE I N  THE I m D I A T E  

V I C I N I T Y  OF  THE kAfi?>lNG S I T E .  HE W I L L  COLLECT AND PRJZPA.RE SAMPLES F O R  

BEETUGKV T O  EBRTH,  AID PHOTOGRAPH THE SURROUKDING AREA. HE MAY EMPLACE 

E~PERIEMEN~ 'S  THAT CAN C O N S I N E  T O  FUNCTION AFTER T E E  C E W  HAS L E F T  THX M30N.  

- AF'TE'R FOUR WOZI'RS, TIir: TFJO EXPLOREKS WILL Cl3ANGE P O S I T I O N S  A h 9  TEE OTHER 

ASTRONt'UTI WILL, COXTTNm THE EXPLO-EATION. ON TFlE F I H T  M I S S I O N ,  THE TOTAL 

U N C T H  O F  S T A Y  W I L L  PROELA-BLY BE ABOUT 24 HOURS. 

S L I D E  43 - -  LUNAR L I F T O F F  

AFTER. COMl?T,ErlNG ?"rIEIF. EXPLORATION AYD G E T T I N G  A- NIGI-IT 'S  S L E E P ,  THE 

TWO EXPL,OR.EFaS W I L L  B E G I N  T f E  COUYI"I'O'C*TN F O R  LQNCEI FROM T I E  MOOX, FIHICH 

WILL TAKE PEACE FTIlZN T F Z  CONPIAND P.lODliL,E I S  I N  L I N E  OF  S IGH'S  OII'ER T E E  HORIZOX.  

T E E  FETURN STAGE OF  TY! LUbTAR EXCURSION MODlTLE b7ILL SEFFLW-TE A S D  L I F T  O F F  

FRO31 THE LALDING STAGE, ItEPIVING I T  O;! TI% MOO??, A S O R T  QF  LC?L4R CAPE CAYAS'E3fi-L. 

I T S  3 ,000-P0 'UXD THJYUST ENGIKE WILT, BUR24 FOR ABOLJI' S I X  MLNIJTES, BOOSTING TEE 

CRAFT TO PA S P E E D  OF AROUT 4,090 MILES AN ROUR, AT AY A L T I T U D E  OF  10 MILES. 

RQA-KC; AB0AE-D BOIH TEE COPx%RX MODfZE &i3 T l l E  EUG TRACK EACH OZiiER. 



TFE RUG'S ENCIhE WILL MAKE ANY Mi4JOR CODRSE CORRECTIONS NEEDED TO 

ASSUPX THE RXNDEZVOUS . 
SLIDE 44 --  LIFTOFF, EENDEZVOUS, AND WTURT? TO EARTH 

ABOUT AN HOUR AFTER I,IFTOFF, AFTER BOTH SPACECRAFT HAVE COASTED HALFNAY 

ABOUND T I E  MOON, THEY FJILL, BE QUITE CLOSE TOGETIEER, AND THE FELATIVE 

DIFFERENCE I N  THEIR SPEEDS WILL RE ABOUT 70 MILES AN HOUR. WHEN THEY 

A P ?  REOUT FIVX MILES AJ.)hR:I', THE RUG 'S CULUANCE SYSTEM WILL CO3PIPiND ITS 

ENGINE TO BRING I T  CLOSER TO T I E  NOTI-ER CMG'T. WHEN THE DISTAECE HAS 

REEN REDUCED TO A FEW BUNDFZD FEET, THE TWO ASTRON.AUTS IN THE BUG WILL 

TAKE OVER THE COYTROZS, AdYD C;ONPLETE TEE DOCKING MANEUTER. ONCE T l E  

EXPLORERS HAVE CLIP;EiED BACK ABOARD THE: COmIND MODULE, THE RUG I S  

DETA'CJBD AND LEFT IN LUNAR ORBIT. NEXT, TWE SERVICE MODULE ENGINE WILL 

BE IGNITED. I T  WILL E;URN FOR ABOUT 2 1 / 2  MINUTES TO GAIN AN ADDITIONAL 

LUCJAR ORBIT AVD SPEED I T  ON TIE f;:OMF,FtTii.P3I J0URbT:Y. 

SLIDE 45 -- IG:-EYTRY CORRIDOR 

ON TIEE RT:TUFuY TO EARTII, A IZRY PPXECISE TRAJECTORY MUST BE FLOlJN TO 

BRING THF SPILCECP-4-FT INTO POSITION FOR A. 25,000 MILE-PER-HOUR RE-ENTRY. 

TOO SHALLOW AN APFJEOACH, AND THE EARTH WIEI, BE MISSEL1 ENTIRELY. TOO 

STEEP AL? APPROACH, Ahl) 11% SPACECFAFT WILL PLUNGE DIRECL'LY INTO TWE, ATMOSPEERE . 
WEN MID-COURSE CORP_ECTIONS AND FINAL FLIGHT PATH ADJUSTPIENT'S HAVE: EEEN 

COMPLETED TO ASSUm HITTING TH! 40-MILE RE-EXTRY CORREZ.IDOR, THE SERVICE 

M3D';L",WLL12 BE DZSCAF?BE9, A h 3  TlilE C O ~ ~ P t 1 3 3  FIODL%E WILL EE OKIEN29I) FOR PS-"cNIFFY. 

THIS FIAhTUVXB CAN 9E LIKEhTD TO A mT P.UNlr'IX EETIEEN TEE POSTS OF TIE G09L A: 

0hT EYD OF A FOOTBALL FIELD FIRING A - 2 %  CAI,TI-;E3 RTFT,S AT A FIOVING NICKLE 

THE OTH3R EN9 OF TkE FIELD. ITS A MIGETY TOUGH TARGET TO HIT,  



S L I D E  46 - -  RE-ENTRY 

T I E  ANGLE OF ATTACK AT Pa-EPU'TRY WILL BE ABOUT 30 DEGPGES. HEATING 

RATES S E V E M L  TIMES THOSE EXPERIENCED DURING PROJECT MERCURY MAY BE 

ENCOWTE,P_ED. BY THE T I M  TEE F I R S T  APOLLO F L I G H T  I S  MADE, WE HOPE TO BE 

ABLE TO OVERCOPE THE I O N I Z 4 T I O N  PROBLEM THAT BLACKED OUT COMMUNICATIONS 

DERING PROJECT IERCURY RE -ENTRIES.  

S L I D E  47 -- DESCENT 

ONCE TIE  BIf41N &ROT)'1T&iTC DECE1,ERAIIION TAKEN P I A C E ,  AND THE 

COM?@LND MODULE HAS BEER SLObED TO EELOW THE SPEED OF SOUND, THREE 

85-FOOT PA-WCHETES FILLL RE DEPLOYED, FLOATING THE G O m m D  MODULE T O  

REST ON THE EARTII 'S  SUP-FACE; SEVERAL P L A I N  STATES ARE BEING 

CONSIDERED BY THE MAEKED SPACECRAFT CENTER FOR THF, LANDING S I T E .  A F I A T  

AREA WITTI GOOD V I S I E Z L I T Y  I S  NEEDED, FREE OF T I E  RESTRICTIONS POSED BY A 

DENSE POPULATION. 

S L I D E  48 -- RECOVERY 

RADAR AND OPTICkA INSTRCMENTS TRACK TIE  CAPSULE TO THE PPIDESIGNATED 

LANDING A E A .  TEE ASTRONAUTS WILL AIM FOR AH AREA THE S I Z E  OF A LARGE 

AIRPORT. DURING FE-ENTRY, TI33 OFFSET CENTER OF GFAVITY OF THE COMMAND 

MODULE WILL PROVIDE A L I F T - T O - D U G  RATIO OF ABOUT 005. T H I S  WILL PERMIT 

MA-hTUi:ERING THE COPDfiND MODULtE THROUGH PAR.T OF I T S  DESCENT THROUGH THE 

ATBfOS PELE RE . 
RXCOVERY TEAMS ASX SOON ON H-AND TO P I C K  UP THE TK-FEE E P I C  EXPLORERS. 

PLhQ NOW CONES ONE OF THE PIOST FOFaIDBRLE I-LAZARDS OF THE TRIP- -THE PRESS 



TIE JOURNEY WHICH I HAVE JUST DESCRIBED WlLL TAKE PLACE BEFORE TI33 

END OF TRIS DECADE. UNTIL JUST FEW YEARS AGO, I T  FIAS CONSIDERED 

IMPOSSIBLE. TEE MOON WAS REGARDED AS TI-E EXCLUSIVE PROPERTY OF 

AST'RrONObEG, POETS, DP?&*ERS, AND YOUNG LOVERS. NOW TWO STRONG NATIONS 

ARE TRYING TO SET FOOT ON THIS DISTANT FRONTIER, Ah% TO EXPLORE THE SPACE 

. ABOUT US. 

MAN HAS AF? INSATT.!!.B12E CURIOSITY TO LEAPS EVERYTHING POSSIBLE ABOUT 

KINSELF AND THE UNIVERSE, TO EXPLORE NEW REGIONS, TO IMPROVE THE PAST. 

HIS CURIOSITY I-LAS OFTEN EEEN TIE PEASUP3 OF HIS PROGRESS. THE RESULTS 

OF SCIENTIFIC INQUIRY CAN SELDOM BE FORETOLD WITI-I ACCURACY. BUT HISTORY 

TEACHXS THAT I T  ALIC!lYS PAYS, OFTEN I N  THE MOST UNEXPECTED MANNER, TO PROVE 

THE MYSTERIES OF THE UNIVER9E ABOUT US. 

SOPZ PEOPLE &4VE BEEN SLOW TO ACCEPT TI-E ADVENT OF THE SPACE AGE. 

I Pa REMINDED OF TEE TWO CBTERPILZARS WfIO WEN2 CFAWLING ALONG THE GROUND 

ONE DAY, TIEY SAV A BU'ITEWLY F1,UTTERING ALONG OVEREEAD . ONE OF TEIE 

CATERPILIAP? LOOKED UP SAID, "TmYrLJJ NEVER GET ME UP I N  ONE OF THOSE 

THINGS. " 

WIIILE SOiviE OF OlJR ADULTS NhCrE REEN DRAGGED SCEAPIING INTO THE 

SPACE ACE, I IihVE FOUh4 TFAT MOST YOCNG PEOPLE ACCEPT I T  EAGERLY. STUDENTS, 

MORE THAN ANY O T E R  AGE CXOUP, SEEM TO RECOGXLZE THE SWIFTNESS ANT DEPZH 

OF TI;S REVOLUTIONARY CFJLNGES THAT APG SWEEPING TEE WORLD. 



T f E Y  ARE STIPfUISiTED BY THESE CHANGES, TENT ARE BROUGHT ABOUT BY THE 

EXPANS ION OF KNOWLEDGE ON EVERY FRONTIER. 

STUDENTS HAVE T I B I R  EYES ON THE FUTURE. WHAT GREAT WONDERS DOES . 

IS CERTAIN: TODAY IS  PREDICTIONS WILL BECOME. TOMORROW~S ACCOMPLISHMENTS. 

AS JULES VERNE, WHO WROTE A F I C T I O X A L  STORY OF A T R I P  TO THE MOON 

A CENTURY AGO, S A I D :  "ANYTHING OW W N  CAN IMAGINE, OTHER MEN CAN MAKE 

REAL. " 

(SEE NOTES AS TO "QUESTION & ANSWER" PERIOD AND SATURN V PROGRESS 

F ILMS ) 
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