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SURE, IT'S SCIENCE -FICTION 
-- NOW ... BUT SO WERE 

JET· P~ANE5 -- AND 
ATOMIC SUBS--

} 

00 YOU REALLY 
THINK WE COULD 
BE MI5S.LEMEN 
SOMEDA~ 

JOHNNY? 

WHY, YOU BOYS HAVE BEEN 
LAUNCHING MI5SILES FOR 

YEARS -- 'AND DON'T 
St;EM TO KNOW IT l 

1 



NOT IN TODAY'S 
TERMS, BILL .. . 

FINE, JOHNNY! NOW, 
HOW ABOUT A BIKE 

RIDING DEMONSTRA
TION, TO ILLUSTRATE 
TrlE NEXT PRINCIPLE -
CENTRIFUGAL FORCE? . 

lODAY, 'GUIDEI7 MISSILE I HAS A 
.SPECIAL MEANING. IT'S A CI<AFT

FLYING ABOVE THe EARTH'S 
suRFACE -WHa>5E .R.IGHT' PATH 

GAN SE GUIDED OR CHANGED BY 
INTeRIOR ME£::HANISM. 

NOTICE HOW YOU HAVE TO 
LEAN INWARD TO OVERCOME 
THE BIKE 'S TENDENCY TO 
LEAN OUTWARD WHE~ GOING 
AROUND IN A ClRCLE ?-- 1T'5 
CENTRIFUGAL FORCE THAT 
IMPELS ALL OBJECTS AWAY 
J:ROM THE CENTER OF 

THE EARTH . 

/ 



RIGHT.' AND OUR THIRD PRINCIPLE IS INERTIA--
,THE PROPERTY OF A B0Dy ' THAT KEEPS IT TRAVEL
ING IN UNIFORM 'MOTION ON THE SAME STRAIGHT LINE 

-- LI,KE THAT BALL SAILING'ACROSS THE YARD, 

It __ IT IS POWERED BY A ROCKET dR. 
REACTION MOroR. IT WAS SIR ISAAC NEW7VN 
WHO OBSERVED .•• " 

THAT'S HOW OUR LAWN -
, SPRINKLER WORKS ••• IT SPRAYS 

' WATER IN ONE OIRECnON j ANO : ' 
BY THIS VERY ACTION, SPINS . 
ITSELF AROUND IN THE OPPOSITE 
DIRECTION . IT'S A MODERN 

EXAMPLE OF A PRINCIPLE 
KNOWN FOR CENTURIES:' .. 



"THE 'ANCIENT ROMANS 
{JEVISEO AtYllt.(TARY 
ENGINE CA(.f..EO,I$All.lSTA, 
B(,II/.T UKE A HU($£ CROSS
BOW, ro' AIM ANO HUR,
MISSIf..ES AT THE 
OPPOSITION. 

liAS FAR BACK AS 1232 A.D., THE CHINESE 
WARRED WITH :ARROWS OF FIRE,' GUNPOWOER. 

, ROCKETS IN WHICH HOT E>(PANOING GASES 

U BUT IT WASN'T 
UNTIL WORLD 
WARE THAT 
REAlL Y POWER-, 
FUL ARTILLERY 
ROCKETS WERE 
OEVELOPED, 
MARKING THE 
BEGINNING OF ... 
THE AGE. OF 
SPACE." 

BlASTING DOWNWARD 
CAUSEO A REACTION THAT 
SENT THE HEAO AND 
BOOY FLYING UPWARO 
roWARO THE ENEM Y, 



THE GIlIDANCE 
sYSTEM, "MASTER
MINOS" THE 
MISSli.E, TEUS 
17 WHERE 70 
GO, KNOWS 
WHERE IT IS A7 
ANY MOMENT-
WHERE IT SHOVlO 
BE. SENSITIVE, 
PRECISE, IT MUS7 

.MEASURE THE 
EFFECTS Of: 
GRAYITY, UPPER 
AIR CURRENTS, 
AND THE THRUST 
Of: THE PROPUL 
SION SYSTEM . 

THE PROPULSiON 
SYSTEM PUSHES 
7HE MISSILE INTO 
SPACE. EVERY 
ROCKET ENGINE 
CONTAINS A 
SuPPL Y OP FlIEI... 
AND OXIDIZER-
THE uPROPEUANT" 
- -AND THERE 
ARE SEVERAL 
[)IFFERENT 
TYPES, 80TI1 
LlQUIO AND 
SCUD. 

THE PAYtOA'O, 
HOUSEO IN THE 
NOSE CONE, IS 
mE MISSILe'S 
REAl.. REASON 
FOR BeING. THIS 
CAN BE AN 
EXPlOSIVE 
CHARGE, A 
SEPARATE 
SATEI..I..ITE 
PACKAGE, OR 
INSTRUMENTS 
TO RECORO 
SCIENTIFIC OQTA. 

THE INTERNAl. 
OR At'CES5tJRY 
POWER SYSTEM 
PROVl0E5 THE 
NECESSARY POWER 
10 OPERATE 
E'QUIPMENT 
ABOARO THE 
MISSllt; BEF()I(E, 
DuRING ANa 
AFTER TH6ACTION 
OF TlfE MAl'" 
PROPUlSION 
ENGINE . 

THE AlIURAME 
KEEPS 'THE 
MISSILE ANO ITS 
PARTS INTACT:, 
PROTECTING I,T 
UNDER EXTREME, 
!?APIOLY CHANGING 
PRESSURES ANO 
TEMPERATVRES . 

'HERE IS A SCALE MODEL OF THE WELL-KNOWN 
VANGUARO -- THE AMERICAN ROCKET WHOSE 
FIRST SATELLITE IS THE LONGEST NOW IN ORBIT 
STI!.L SENDING US-A WEALTH OF ' 
IMPORTANT INFORMATION. , 

--ANO MOST ExciTING ANO COMPLICATEO 
OF A LL - - THE SPACE M I5SILE .. . , 



ThE VAHGUARP WAS 8.UlL T ~N THI?EE SECrtONS ok "STAGES," MCCllVret; ONE A7'QP ~ omER, EACH 
CARRYING ITS OWN ROCKET M070R. HOW [)Q TffREE'SrAGE M/~/LES . 

(I) THE FIRST. 
BOTTOM STAGE 15 
THE LARGEST 
AND STRONGEST, 
FOR IT MUST 
THRUST THE ENTIRE 
VEHICLE TO A 
HEIGHT OF ABOUT 
38 MILES·, P()SH· 
IIVG THRO()GH . 
lA¥ERS OF AIR AT 
THEIR. THICKEST. 
ANO THE Pf./f./. OF 
GRAVITY AT ITS 
STRONfiEST. I 

(3) AT THE CORRECT HEIGHT ANO POSI· 
TION, IT OROPS OFF .•• FiRsT GfVING THE 
TOP, THIRO-5TAGE A SPINNING-MOTION 
70 KEEP IT PROPERLY ORIENT EO ON . 
THE RIGHT PATH. NOW, FAR UGHTE/f 
ANO WELL ABOVE GRAVITY ANO AIR. 
FRICTION, THE THIRO STAGE SPEEOS 
ALONG-AT IS,OOO.NlII.ES AN HOUR.' 

(4) FINAUY, AT 
THE ~Oo-MILe 
MARK, IT EJ'ECTs 
THE PAYLOAD·· 
A SPECIAl. 
SATEJ.UTe PACK
AGE ·-INTO OR6I7. 
AROUNO' THE 
eARTH. THIS 
SATE/..lm~-Sp.wSi~. 
MAOEOFMANY 

1IiIlOi .......... :~~g MErAlS, IS 
(2) HAVING OOIVE ITS W~K ANO 8l1RNEO ()(.IT. THE PACKED WlrH 
BOTTOM ST,qGE OROPS OFF·· GREATLY LlGHTENIIVG THE INS,TR(.IMENTS TO 
lOAO. IVOW, THE SECONO STAGE EN(5INE TAKES OVE/? MEAS()RE X/EN-
ANO PlISHES THE ROCKET EVEN HIGHER ANt:> FASTER TlFIC OATA AND 
OIReCTING Irs COllRSE. THE I/BRAIN~ THE CONTROL' TRANShflT IT 
OF THE ENTIRE ROCKET LIES IN THI5 SECTION. BACK {"O EAItTH. 

EVENTUALLY, THE SATELLITE FALLS 
BACK INTO THE EARTH'S ATMOSPHERE 
WHERE IT 15 CONSUMED BY THE HEAT OF 
FRICTION. BUT IT!i KNOWI.EDGE IS NOT 
LOST. ITS TINY RADIO HAS SIGNAI.LED 
ITS OISCOVERIES BACK TO EARTH. 

THE FIRST VANGUARO SATELLITE -ONLY; 
6 INCHES IN OIAMETER-·IS EXPECTEO 
TO STAY (.JP FOR 200 YEARS.' 

ON. CERTAIN 
MISSIUS' A 
Jt!flSS/LE 
EXERCISER 
CHECKS OllT ' 
THE CONTROL 
SYSTEM 
8EFORETHE 
MISSILE 15 
MOVEO TO 
THE LAlINCH 
SITE. 

A CHECKOUT BENCH·· A COMPLEX 
SYSTEM-·PERFORMS 100 TESTS ON 
THE MISSILE'S ELECTRONIC eOlllP· 
MENT. . . THEN 4() CHECKS ON ITSSJIt 
TO BE S(.J/?E 11"5 RIGH T.' 



, . 

ON7HE-LAUNCH
-, IN6 PAl',' THE I 

MISSIL.E 800Y 
.. Sr.ANqS UPRIGHT 

ANI:) TliE" NOSE 
; CON~ IS PUT ON-

· ~ ;·:BErORE· ROLLING 
.. AWAY. THE, . 

"GANTRIES " -
r:';;t/'fE, STFfL 
" ,', TOWERS WHICH 
t .' .$oPPORT THe 
!r:. ROCKE.T WHILe 
\'" 'IT IS IN PLACE .. . 

8U~NING FUEL. AT A ~ANTAS'T!C RATE, TIfE ROCKET MOVES ••• ' 
SLOWLY AT FIRST. THEN, AS THE FLAMING HIGH-PRESSURE 
GASES ,BL.AST OUT THE TAIl.. ENO -47 4500 MILES AN 
M;iuR, REACTION FORCE .EXERTS A GIANT PUSH ANO 
PROPEL.S TH/': MISSIL./.: INTO TH/.: SKI/.:S.' 



I 'D SURE LIKE 
TO HAVE BeEN IN 

THAT BLOCKHOUSE ' 
AT THE COUNTDOWN I 

I'VE GOT AN IDEA FOR YOU 
TWO ... ASK BILL IF HE'D LIKE 
TO LEARN M ORE A BOUT 

M ISSILES FROM A MAN 
, WHO HELPS MAKE THEM.' 

O F COURSE, YOU BOYS . 
REALIZE THAT THE. SUBJEc:T 

O F MISSILES IS 56 BROAD ' 
AND COMPLEX, I COULDN'T 

COVER IT IN A LIFETIME ... 
' .. 

,*THROI.IGHout T.HE ,COUNTRY, HI.INDR£O$ OF COMPANIES, THOUSANDS o r: SCIENTISTS, ENGINEERS, 
BUILOERS --ANO' EVEN SOME WELL-EOUCATEO ANIMALS -- ARE BUSILY A T WORK , EACH A DOING , 
SP.CC/F/C SKIi.~ AND KNqWLEOGE T~ THE GROWTH AND DEVELOPMENT OF THE U. 5 . MISSILE PROGRAM .. ~ 



'HERE WE 
DEVELOPED 
THE GIIIDANCE 
SYSTEM FOR 
AIR FORCE'S . 
ATlAS INTER· 
CONTINENTAL 
8ALLISTIC 
MISSILE--

AS PART OF THE .106, 
6 . E. TRAINS FUTURE 

MI5SlLEERS IN THt OPERATION 
OF LAUNCHING AND GUIDANCE 

SYSTEMS-- GIVING THEM 
PRACTlCAL, ON·THE
SPOT EXPERIENCE . / 

SYRACUSE, N. Y. PEFENSE EI.ECT~ONICS DIVISION I1£ADQ(,/ARrE'fS-
PIONEER IN EARLY RADAR RESEAI?CH-- WE PRODUCE ANO DEVELOP 
AOVANCED ELECTRONIC SYSTEMS FOR THE ARMEO FORCES. ". 

HHERf! IN ' 
SYRACUSE; 

WE OESIGNEO 
A SPECIAL, 
5EN5/T1,VE AM
pL�F�ER THAT -
WITH A 5TANlW?() 
18-FOOT ANTENNA 
- - PICKED UP THe 
SIGNALS FROM 
THE ARMY:5 f)€EP
SPACE PROBE 
AS.IT HlJRTUO 
THROU6H SPACE 
OVER 407,000 
MILES AWAY.! II 

"50 ACCURATE, 50 " 
PRECIS/! IS THIS 
RADIO-COMMANO 
GUIDANCE SYSTEM, 
THAT IT SENT ATLAS 
'RIGHT DOWN THE 
RIFI.E 8AI(REL I 
ONrc THE BUUSEYE-
A TARGET POSIT/DIY 
FAR OFF IN THE 
SOOTH ATI.ANTfC-

MILES AWAy/I 



". •. EMPLOYEE5, . 
iN NYlON 
5U~, MUST 
R46S THROUGH 
AN AIR-BATH 
VACUUM 
Ct.EANER ••• 

"ANDOOORS 
OPEN AND 

. J.OCK ELECTRON
ICALLY, ONE 
AT A TlME, 1O 
KEEP TffE 

. . FIL TEREO AIR 
PuRE AND 
St/PER·CUAN. " 

"--FOR NAVY'S POLARIS 
(AN UNDERWATER- TO
SURFACE OPERATION), 
TO COMPUTE THE SUB'S 
POSITION, MOTIONS -
ANO TARGET LOCATION, 
SO THE MISSILE WILL 
BE AIMEO AT TffE 
TARGET. ' 

"HERE, THESE 
DELICATE, 
SENSITIVE 
TRACKERS 
ARE AS
SEMBLED 
AND TESTED 
UNDER THE 
~TI?ICrEST 
CONOITIONS. 

I 



; 

NOW, HERE'S UTICA, N. Y.; 
WHERE we CONCENTRATE ON 

AIRBORNE AND SPACE 
'ELECTRONICS. DO YOU BOYS 
' KNOW ~r,JYTHING ABOUT 

, 'SIPEWfIlfDER'? 
."=.",.....~ ." 'j." • 

'BACK IN 194~, WE . 
BEGAN TO EXPLORE 
THE',11YSTE;?IOU5 ' 
~NF/?~;REO RAY, , 
WHOSE /;ON6ER· 
~ArE~I.EN6rHS 

,GIVE irSPEclAl. 
~R9P~RTIE? ... NOW. , 

,AT (rtfflc.~, ,We , ' 
AR~ DELVING INTO 
IVEW ANO EXCTt!NG 
SCIENTIFIC USES." 

"--ANP AIR FORCE ANO 
NATO NATIONS. G, E. 's 

·UTICA PlANT P/?OPUCES 
THE INFRA-REP GUIDANCE 
PEV(CE OF THIS AIRCRAFT · 
ROCKET-- WHICH IS GUIOEO 
BY THE: HEAT OF THE , 
7A: RGE,T iTSELF/" . 



\ ,I 

". .. fV~NOALE, OHIO, WHEIlEMeTAl.S ANCCEIl4MICS 
ARE· SEING tJEVElOPEO ANO IMPROVEO TQS005T 
MISSILE PERFORMANce •. NEW rECHNloueS HAVE 
PROOUCEO MI$5IL'£ .. COMPONENTS TH,ttT. WITH
!STANO A 1:4AME TEMPeRATVRE OF 60000 F. ' 

"ANo. AT THE MALtA, ~:y., ' ROCKET TEST ' 
. STATION, A/fvANC€P VERSIONS OF. THE LlQUIO 
, ROCKET ENGINE WHICH PQW£REO mE !fIRST 
STAGE OF VANGUAROARE BeiNG oeVELOPEO' 
AND TESTEO, 1/ . 

"USED AS .A TRANSMITnNG 
TUBE /N PIONEE~ N. THIS 
TINY OBJECT OF METAL 
AND CERAMIC CoNTINveo 
TO SEND INFORMATION TO 
EARTH LONG AFTER THE 
SATELLITE PASSED THE 
MOON AND ENTEREO ITS 
ORBIT AROUNO TItE SVN-
'14 OISTANC£,OF MORE THAN" 
400,OOOMILES--AN Alt.
nME~~MIUNlCA1~~~~~CiD~>.I· 

"EvENPAiE ReSEARCH HAS Moouceo I~ROVEo 
CASES FOR SOLID PItOPEI.l.AN7'S·· THE 
SIMPLEST AND MOST PRACTICAL OF. MISS/I.e 
• FUELING SYSTEMS, /I . 

THIS 'TOY'·· 
,DEVELOPfD ay G. e. 

AT OWENSBORO, KY;, 
IS ONE OF OUR 

MIGHTIEST 
MESSENGERS 

FROM OUTER SP'ACE I '; . , . 



,
. fm DESCRIBE OUR WORK AT I.YNN, 

, . MASS., I'LL TElL YOU ABOUT NORTH 
:;r. AMERICAN'S X-15. ONlY SO FEET 

lONG-, IT'S THE MOST AOVANCEO . 

NJ.AUNCHEO f"ROM 7H~ UNOERSIOE Of: A 8-52 JET . 
BOMBER, ROCKET ANO PIlOT RACE 100 MIlES INTO 
UPPER ATMOSPHERE, AT A SPEEO OF OVER 3,600 
MItES AN HOUR 

ROCKET TO CARRY A HUM,flN BEING--ANO 
8RING HIM TO THE FRINGeS OF SPACE •.• " 

IS THE X-IS 
LAUNCHED 
FROM THE 

BOMBER BY 
A REACTION 
MOTOR?--

YES -- AND ALSO 
AN AUXILIARY 
POWER UNIT-

DEVELOPED B"I 
GENERAL ELECTRIC 
TO PRODUCE ALL THE 
POWER NECESSARY 

TO KEEP THE PILOT 
l.IKE A 
RE~ULAR 
ROCKET? ALIVE AND BRING THE 

SPACE RESEARCH PLANE 
BACK TO EARTH.' 

LAST, A 
QUICK 'TRIP' 

1/ THERE, MAN ANO MACHINE RECORO THE EFFECTS 
OF EXTREME AlTITUOE FLIGHT FOR FUTURE 
SPACE VO~GERS," , 

YOU SEE, JOHNNY, A ROCKET 
ENGINE PROVIDES ONl.Y PROPULSION 
... YOU NEED A SEPARATE SOURCE 
OF POWER An-ER THE ENGINE HAS 
DIED OUT, TO KEEP THE PILOT 
WARM, AND OPERATE THE 
GUIDANCE SYSTEMS AND THE 

AND OPERATE THE 
SPEED B~KES, 
LANDING FLAps AND 

CONTROLS THAT 
BRING MAN AND 

NE BACK SAFELY. 

COMMUNICATION AND 
RECORDING EQUIPMENT. 

ALREADY, G- E . 
SCIENTISTS ARE WORKING 

ON NEW POWER SOURCES 
THAT STAGGER THE 

IMAGINATION - - SUCH AS 
'A DEVICE TIitAT NEEDS 

NO FUEl., HAS NO MOY
ING_ PARTS-- AND WILL 
PRODUCE ELECTRICITY 

FOREVERl 

TO PHILADE~PHIA, 
PA., WHERE--AS 
PART OF A 

SCIENCE-INDUSTRY- F:.:;.....;;;.;;;...-----~~c::::=-~6;SliIiI •• IIIl_ 
GOVERNMENT 

lEAM--G. E. WORKS 11-'----- -

ON MISSILE 
RE-ENTRY 

VEHICl.ES FOR 
THE U.S. 

AIR FORCE ... 



'''To TEsrRE-ENTRY 
VEHICLE MATERIAL S 
ANO SHAPES FOR 
HEAT RESISTANCE, 
G-E SCIENTISTS 
oeVISEO A SHOCl( 
'TUNNEL IN WHICH 
SPECIMENS ARE 
EXPOSEO TO 
HYPERSONIC SHOCK 
WAvES, A!:JO A 
lARGE ANf ARC 
7'HAT PR()[)(JCES 
7.'EMPE~A7URES 
lJP .TO 12,pOO·F.IH 

VEHICLE'S 
RADIO RELAYS TO 

EARTH ALL IMPORTANT 
DATA ON THE ENVIRON
MENT ENCOUNTERED, 

. AS WELL AS ON THE 
VEHICLE 'S OWN 

PERFORMANCE . THEN; 
TO BACK UP THIS 

"PLANES ANO SHIPS, I 
ALERTEO TO ITS 
LOCATION, FINO A NO 
RECOVER THE CAPSULE ..• 

.. . WHICH IS l ATER OPENED TO YIELO ITS 
TAPE-RECOROED iNFORMATION. RECENT • 
CAPSULES fiAVE ALSO CARRIED CAMERAS, 

• OBTAINING TfiE FIRST PHOTOS FROM OUTER. 
SPACE OF TflE EARTfI AN/:) SUN, TAKEN 
FROM A TRAVELLING SPACE VEHICLE. II 

~I.IFE SUPPORT-MAINTAINING I./FE IN 
OUTER SPACE - IS AN IMPORTANT STUOY 
HERE. MICE, MONKEYS AN/:) MAN - ALL 
MIJST BE PROTECTEO BY A SPECIAL I.lFE 
CEll WITH AN INTERNAL TEMPERATURE 
CJI! AItOUNO 75° F. " 

"G.E. IS' CONTINUALLY 
PREPARING FOR THE 
UlTIMATE GOAl. -
MANNED' INTER-

. PLANETARY FLIGHT' 
FOR EXAMPLE, 
TO PROTECT OUI? 
SPACEMAN AGAINST 
THE ENORMOUS 
FORCES OF 
'GRAVI TY IN TAKE
OFF AN/:) RE-ENTRY, 
fiE MAY TRAVEL IN 
AN INOIWO&ALLY 
TAILORED COtfTOUR 
S cAT, M OWEO 
!'ROM A PLASTER 
CAST OF HIS OWN 
BODY IN 'FLIGffT ' 
POSITI ON. /I 



5 THe VISIT ENOS .. • "~'I,'~" iii, ~" Ei' R Ea 
THANKS , 

DR. HARRIS. IT 
WAS A GREAT 
'GUIDED TOUR ~ 

THAT WAS ONLY A QUI!;:K 
LOOK, BUT I THINK YOU'VE 
GOTTEN THE IDEA. WE'RE 

A LARGE TEAM, POOLING 
OUR SKILL.S AND KNOWLEOGE 
TO LAUNCH AMERICA INto 
SPACE -- AS SWIFTL. Y 
AND MIGHTILY AS WE CAN .' 

THEY ARE . ALREAD.Y, 
THEY'VE INCREASED OUR 
KNbwLED6E OF THE I 

UNIVERSE ... HELPED 
US TO FIND NEW 

TECHNIQUES OF WEATHE~ 
I OBSERVATldN, NEW 
METHOOS OF COSMIC . 

RAY STUDIES, N~W 
COMMUNICATIONS: .. 

t 
.' I I 

I , , ~NO IN THE J;UTt/RE--WHOKNOWS?P£RHAPS WE'1L BE TAKING MONORAIL TRAINS ANO 
,.,.;..<;: AIR TA X/S 'rei TtlE NeARES T "SPACEPORT"" - REAOY 70 TA~EOFF FOR MARS OR VeNt/So 

"r:. 'L , ~' ON THE LAUNCHING PAOS, GRQUNO CREWS WILL $ERV/CE ANO REFt/EL ,THE SHIPS ••• ' . , 
, ,~ 'i INTO THE SPACE- LINER WE1L GO: •• TIIE'N THcCOUNTOOWN-·3 ... 2 .. J .. ZE~0.' WtrHAM~Hry 

ROAR, WE'RE OFF ON OUR INTERPLANETARY TRANSPORT-- OFF ON A VISIT ro " I 

'I , ANOTHER WORLO.! 

'~AYB€ NOT TOM'ORROW;·NEXT WEt;}( OR 
YEAR •.. BUT G,£.15 WORKIN?- ON IT ... TOOAY/" 

, ~l ~ 
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