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TWO THINGS, .JOHNNY -- . 
. 'PROTONS'! OR PLUS ELECTRICAL 
CHARGES - AND 'INEUTRONS"­
WITH NO ELECTRICAL CHARGt:, 

BUT HAVING WEIGHT .•• ABOUT 
THE SAME AS ,HAT OF 

T)fE PROTONS. 

. \ 



~ ~.OD TtrNc;$-~~~oT.~~6~~:t+~~ . 
. ATOM'S WEIGHT'--OR MASS .;'. 
'. . 

TYPICAL ATOMS 
,. ATOMIC 

ELEMENT PROTON;) NEUTRONS WEIGHT 
(ALSO A10Nl1C.1'40.) (OR MASS) 

OXYGEN 8 + 8 ::; ,E, 

IRON 26 + 30 ::: Sf, 

GOLD 79 t U8 ::; 197 

.. eAD 82 .. 125 ::; 2.07 
\ 

URAMUM 92 .. .146 :::: 238 

FIRST OF ALL, EACH OF THE 92 

ELEMENTS IN NATURE 15 GIVE.~N~' iijj.~ AN ATOMIC NUMBER -- THE 
SAME.AS THE NUMBER OF 
PROTONS IN ITS ATOM'S 
NUCLEUS. NOW LET'S LOOK 
AT THIS MODEL OF A 
C~RTAIN ELEMENT'S NUCLEUS ... 

~~.~~~~ .. -- ~~ 
( ~ ~ , 

. , 

BUT, ED, WHAT ABOUT 
THOSE " EXTRA- WEIGHT" 

BLACK' BALLS -­
THE 'NEU,[RONS~ ' 



-SUT STRANGELY ENOUGH, SOME ELEMENTS CHANGE 
BY THEMSELVES! ANTOINE HENRI BECQUEREL 
FOUND ONE IN 1896 ••• " 

IM.,,\Vf'Imt: CURIE, I CAN'T UNDERSTAND 
'T ••• THIS URANIUM ORE GIVES OFF 
SOME STRANGE kINO OF I1RAY"! . 



r;::::::;-:;::::-::;~~~iiC!.!~Z:::£::::!!lZ~~':1 'RUTHERFORO'S EXPERIMENT STARTED A WAVE"eJI= 
ATOM ·SMASHING IN THE I.ABOIfATOi?IES d THE WHCI.£ 
WORLD.. IN CALIFORNIA, ~/N THE EARlY 1950'S ..... RUTHERFORD SUCCEEI;>ED. IN 

PLASTERING A PROTON ONTO 
A 7 NITROGEN NUCLEUS·' 

TRANSF.ORMING IT INTO 8 , 
OxY6EN •••. THE FIRST ARTI­
FICIAL TRANSMUTAnON 

OF ELEMENT5! THE 
ANCIENT DREAM OF 

THE ALCHEMIST5 
BeCAME A REALITY.' 

THE ~NEUTRO"·, AS I 'VE NAMED 
IT· · IF IT EXISTSl· - WOULD HAVE 
WEIGHT, BUT NO ELECTRIC CHARGE. 
ITS EXI5TENCE ' WOULD ACCOUNT 

FOR THE MASS NUMBER 
OF CERTAIN ATOMS. 



"IF MATTER COULD BE 
DESTROYEO, ENERGY 
WOULD 'Be CREATED IN ITS 
PlACE." ... WHAT NONSENSE 

MEN HAVE ALWAYS '(}5EO ENERGY THAT CAME 
' /NOIRECnV 'FROM THE SUN .•• BUT IN 1905, 
Al.!JERT EiNSTEIN SAW, IN EVERY SPECK OF 
OUST·HERE. ON EARTH, A POSSIBLE SOfJRCE 
OF .TI-(AT SAME EIVERGY ••• 

r::==::~~~~~~9 -II( THE YEARS THAT 
IF 'YOU COULD DESTROY 
WNY 81T OF MASS --SAY, 

A POUNDo-YOU'OGET THE 
SAME ENERGY AS THE BURN­
ING- OF ABOUT 2 MILLION 

TONS OF COAL ! 

FOllOWEO, -THE 
SCIENTISTS' ATOMIC­
CANNONS CONTINUED 
70 FIRE AWAY AT THE 
ELEMENTS, IN THE 

. ATTEMPT TO CHANGE 
- 70 CREATE NEW 
ELEMENrs. URANIUM-­
TI1E HEAVIEST, THE 
LAST ELEMENT IN THE 
TABLE--OFFERED THE 
BIGGEST CHAlLENGE. •• 

THEN CAME THE 
TlJRNING-I'OINr IN THE 
QUEST FOR ATOMIC 
. ENERGY - - 1939 : 
WHILE ' GERMAN 
PHYSICISTS, OTTO 

RIDICULOUS!-AND ENOUGH HAHN AND FRITZ 
. . • . STRASSMAN, WERE 

OF ALBERT'S DAy-DREAMING.... SHOOTING NEUTRONS 
WE'VE GOT·WORK TO DO! _ _________ --" AT URANIUM ..• 1/ 

IIIN DENMARK, 
DR. LISE MEITNER 
HEARD OF THE. 
eXPERIMEIVTS 
•• DlSCUSSEO. 
7HEM WITH 
HE/? ASSOCIATE, . 
OR. BOHR ••• If ' 

. THE BARIUM -- AND THE 
KRYPT0N -- COULO ONLY 
HAVE BEEN PRODUCED BY 
THE UAANIUM'S " FIS510N.NG" 
-- 5PLlTT~NG IN TWO - ­
WHEN IT WAS STRUCK 

BY THE NEUTRON! 

ALBERT WRITES! 

--A MUCH LIGHTER 
ELEMENT, AT THAT.' 

HMMM .• • I.WlsH . 
DR: M EITNER WERE 

STilL HERE WORKING 
WITH US •• • 



·WORKINGON 
OK. IrfEITNER'S 
aUE, NIElS BOHR 
ORGANIZEO FUR­
THER EXPEIlIMENTS 
BEFORE lEAVING 
FOR AMERICA . 
/ANo, A FEW 
WEEKS lATER, AT 
6EOIlGE WASHINGTON 
UNIVERSlTY .• _ N 

-- THERE IS NOW PROOF 
THAT IN THE SPLITTING 

URANIUM, MASS IS DE ­
STRO'iED -- AND ENERGY 
15 RelEASEO!IS TI4AT 

CORRECT, DR. BOHR!, 

IT'S A SERIES, OF \lFIRING5~ 
_. WHICH ONCE STARTED, CARRIE'S 
ITSELF ON FROM ATOM TO 
ATOM, IN A CONTINUOUS 
CHAIN •• YOU SEE, iHE 
TROUBLE WITH OUR 'ATOMIC 

! BUT WHEN ' 
THEY DISCOVEREO THAT 
A NEUTRON BULLET-­
HITTING AND SPLITTING 
A URANliJM ATOM - ­
ALSO seT FREE 
SIMILAR HIGH-SPEED 

NEUTRON BULlETS:-

. CA!'INONS" WAS THAT--



• • THEN< THEY COULD USE THOSE 
NEW BULLETS TO SPLIT OTHER 

ATOMS ••• AND THEY'D GET THAT 
"CHAIN - REACTION N! ' 

FIRST, WE~l MAKE BEliEVE THESE. MATCH- • 
HEADS ARE URANIUM A1DMS. NOW, WE'LL 
ARRANGE THEM LIKE THIS - - SO THAT EACH 
ONE WILL LIGHT (OR SPLIT) TWO OTHERS ••• 



"JOHNNY, TEAM­
WORK CAN 00 
ANYTHING.' GENERAL 
ELECTRIC AND OTHER 
COMPANIES DID 
THEIR SHARE OF 
7HE'IMPOSSIBLE' 
BY BUILDING MANY 
SPECIAL KINOS OF 
ELECTRICAL EQUIP­
MENT IN RECORD­
SMASHING 7IME.' 
AND SOON •. . 

ONE OUT OF EVERY 140 COMMON· 
URANIUM A7Ot1S HAS THREE LESS NEUTRONS. 
INSTEAD OF WEIGHING 238 AS MOST OF THEM DO. 
·IT WEIGHS ONLY 2&5/ 1.J23S IS Tl(E DNLV./fINO • 
THAT SPliTS.!" . 

COMMON . 
URANIUM ATOM 

., . .,--...,... 
92 PROTONS 

143 NEUTRONS ' 

235 WEIGHT 

"IN THE MULTI-MILLION-DOLLAR PlANT AT OAK RIDGE, THE'IM,p05.!!.is'JE'W,-95 
ACCOMPlISHED-- PURE U23S WAS SEPARATED FRO\1/TS TWIN, 1.12$8 ... AND 
WE HAD OBTAINED A NEW VALUABLE FUEL FOR REACTORS!" . 



WHAT'S THAT 
"REACTOR' 
YOU 'RE 

TALKING 
ABOUT, ED . 

IT'S THE HUGE ATOMIC 
FURNACE, WHERE A CHAIN­
REACTION OF ATOMS IS 
CREATED··AND CONTROLLEO 

LIKE THIS ••• 

NonCE HOW THE WOODEN 
MATCH · STICKS SLOW POWN 

THE CHAIN REACTION OF 
,THE MATCH- HEADS ... 



'THE FIRST ATOMIC FOR /fOME 
AND INOU5TRIAI- USE HAS BEEN MADE AVAIL­
ABLE. FROM BY-PRODUCT ENERGY ASSOCIATED 

THIS PROJECT" 

A MANrMADE ELEMENT 
PRODUCED FROM NAT­
URAL URANIUM, TO 

EXTRA NEUTRONS 
t-lAVE BEEN PLASTERED, 

YOU SEE--

WELL, JOHNNY - - THE KNOLLS 
ATOMIC POWER LABORATORY, 
OPERATED BY G- E FOR. THE 
ATOMIC ENERGY COMMISSION,' 
STARTED WOR"K ON NUCLEAR 
POWER PLANTS IN 194-6 .•. 

WENT ON TO RESEARCH AND 
EL()PI\~ENIT OF SUBMARINES 

PO'W,E:I<t:17 BY THE ATOM --



-MOST IWODUCTION PLANTS ANt) lA80~ATORIES 
HAVE EQUIPMENT TO HANOlE HIGHLY RAOIOACTIVE 
MATERIALS FROH A OISTANCE--PROTECTION-OF­

WORKER A~E KEY WORDS IN ATOMIC ENERGY._" 

YOU DON'T 
HAVE TO WORRY 

WITH THESE THICK, 
PROTECTIVE WALLS 
BETWEEN YOU 
.AND THE "HOT 
STUFF- INSIDE! 

ATOMIC ·PILLS' TO RUN OUR CARS 
FOR YEARS AT A TIME/ -



I ( 

THERE ARE ENOUGH WONDERFUL 
THINGS POSSIBLE WITHOUT GETTING 

FANTASTIC ! ·ATOMIC ENERGY 
N'lAKE.S IT POSSIBLE TO--

AND HERE, JOHNNY, 15 A 
SIMPLE MODEL OF THE POWER 
PLANT OF THE FUTURE, WHICH · 
WILL PROVIDE ATOMIC 
POWER FOR HOME AND 

INDUSTRy ...... DURING 
YOUR J,.IFETIME •.• 



WELL, 'YOU KNOW, HARNESSIN& 
THE ATOM'S TREMENQOUS ENERGY 
ISN'T EXACTLY EASY! SUT TO PUT 

IT SIMPLY--YOU SEE ••• 

"HEAT 15 PRODUCED IN THE 
REACTOR -- WHICH, . WHEN 
COOLED BY WATER-'CHANGES 
THE WATER TO STEAM ... 

APfi-·/7" SA . OEPT. 2-119, EDUCATIONAt. ReLATIO~S, Ge~ ~ COMPA~Y, ~=~~~ 
11'917.2-7,'23 II 
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