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FOR RP.l,USE UPON IELIVERY 
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TUESDAY, DECEIIDBR 16, 1947 
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ATOI.IJC ENERGY AND TilE AMER I CAN FARMER 

An od dro ao by David .E, L1llenthsl, Cholroon, 
United Statas Atomic Anergy Co=mlealon , 
before the Annual lltotlng of the A11orlcon 
Pa rm Bu reau Pederel.lon, Chleego, Illlno1s , 
'l'Uesdoy, December 16, U/47 , 2130 P •'" ' 

The theme or whot I hova t o oey to thl o getherlng 

of formers fr om a ll over the country I cen au~a rlze ln thls way , 

f!!!! : No one l n thls country hO$ • greater ateke ln 

tho vlsoroua de velopmen t ot otomlc eners7 , tn~ the consequent 

lncreuso l n knowl edga or t ho f\lnd "" on tal lawn ct Noturo , Lhon you 

who doy o rt er doy work moot rloeo ly with IIHure - • tho fermera of 

Amer i ca , . 

Second 1 Stnc e ao liNCh ls at atalc:o - for 70u and 

your children and ror your form ,.- I am horo to urge you t o 

koOp your sol YOG informed Of whnt 0 totnl c 01'lOr6)' d1,eover1tl and 

Lh01r peace t'ul U Ot S Cl n hold for JOll ea tara Oparatora and II 

rttapons 1ble c 1tl r.ena ,. and to U l t your term organ1zat1ona , your 
• l and grant colluso s and oxtonnlon se ~vlo~a , your tedoral end atute 

ogr l oultur ol agonal .. and your achoola ~o ~hlo end 1 · 

H tho outae t let mo warn you •&ol net the lly\h or the 

Ato~ Bomb, ThH Myth (ond H Ia wldel$ bollovod) lo thlll 

(O>oro) 
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That atomic energy is usofu l only l u o bomb, a weapon .. _ !..!:!!!. · 

noth1n8 o l se 1 that !t 1s only 1n o military weapon that atom!c 

energy han any real importance; 'hat talk nbout peaceful uses ls 

nonsunsc . 

Uothlns ~ ~ rarther !.!:.2m !!1!!. !nill!.• 

~tomlo scicnc~ -~ or more exactly nuc l eor science, 

thot is~ the sclenoe or the nuc l eus or heart of tho o tom --

' atomic sc ience 1D not confined to weapons, bu t opens a new world 

of l<nowledge , Th!s now realrn of knowledge doals w1 tb the forces 

con tained Y.1 thi n e very pertloltt on the earth end Sn the seo nnO .. 
1n tho va ry o1 r we breetbe . 'rhos u otom1 0 foroos are within our 

bodJus , w1thtn every l iving thing on your fs~, within every 

object you touch or ea t or wear . Atomic forces ere fundamental, 

a s o r e •: lcctr1cal force ~, and the fo rces of grovlty end of 

mognetism. VIa er<J not deeling here nwrc l y with o new e xpl os i ve , 

w1 th u jus t anothett botr.b11 , howc: ver powc!t ul. You and I era 

witn<J SS(.ts , ho- rc In our tim< .. , of thu unfolding of new k:nowl l!dgc 

th~t gooa to t hu vory husrt or a ll thillgs phys!eol , 

Th<.: C'l r et lorgc -.scela d~JDOnstretion of th1 s · cnc rgy 

was th<.• de t ona tion of o bomb , a wuopon that in a s 1ng l "' blest 

de stroyed an ~t ntirc+ Joponcsu ct ty. The d r omet1c way i n which 

word of th<: rt•lo osc or ot..om i e .:tH.'rg)' fittst rcschod us, with th i t!l 

n c:ws o f tho f irst atom bomb , natura l ly t'noush s;r~.Qtcd the 1m ... 

p r eos lon that thlo was only o mll!tory woapon , C:u !to ovar•bodowed 

(more) 
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• • • lt s lmportencc •• the OPQn!ng of 1 door t o • wbolo now world , 

tho lend of the nuoloue, But l ot lllfl worn JOU tbU 1t thle 

Myth thot atomlo .norgy lo simply o military •capon bcoomoo e 

r1xod thing 1 n pooplo 1 o mind s, It wo ocoopt t ho e r ror that 1 t con 

n-.:vor be anything ulou,· thon curte.ln moat unheppy consoquonoes 

will follow , Por •• will bccom• wholly prcoccupl<d with only 

Its destruc tS v<: uaoa , we will • '-for blinders that ehut cut •ita 

full 1o portoncc . Ancl wo .,Ill thoro tore never mokc 1t tnythlng 

but o wtepon . 

An u v<in e'!Ol"(· bolf.l tul ctonauquonco will unsuc 1t wo 

p~rs lot In this llyth, Y:o will dr!tt Into the bcll<f -- oo .. c 

p~,;Opl~ slreedy hDVO auch a bc:ll o t .... thot we: Americans arc sere 

lu thu 'C> rld, sara end roaurc , b\tcouac: WL' hovo tbl.t dt.~VIstet i ng 

YI()Upon -- thls ond nothing more: . \\\: wil l t h(.•rl tend to r~lax , 

when wv need to bu o t c rnolly v1s1lnnt , const:•ntl)· alort . We 

wlll comv to b~.: lh: V\l thot tor our notion to be aocuru ln e troubl4:t 

wo~ld ell wu n.:c:d la thl s power 1'\J 1 WOtJP on . 

Tho Myth will couo" uo to fill Into an ovon deeper 

pl t or orJ'or1 wu l'ill grow torgottul or tho true oourooo or 

Am~r 1 oa ' s stronath, We wi l l bu m1olod l nto bol l i.: vl ns th~ 

AIDOl' 10e 13 a;trona btCIUSO Of mllltory toroo alone, wh~n Jn 

truth t he !Oum:So tton of our strcnut h and o.:az:los vl tell ty l e 

nut I n moturl o l t h! nge but rathe r In thu spirit or ~hla n•tion , 

ln lh2. fa1 tba !,2_ ohur 1ah. 

(moro) 
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wo aro a Pf:Ople wl th o ralth In eoeh otb~r - - ancl 

when we lose that telth we art we1k, however heovllJ ermed , 

IVe are o poopl o l( th e fol th In reeson, end tho unending pureul t 

of new knowl edge ; and whoh we loee that tolth wo ore lnoeouro , 

howo ver hcovlly armed , Wo ere o people with o tolth I n God , 

with s deep oonao or stewordsblp to our Croator1 the Pether or 

us all; and whvn that ts no longer atrong wlthtn ua wo ero weok 

and we art: loet , how~ver heavily er11Cd wlth weapons 

ntomlo wcutpona -- we may be, 

oven wlth 

Atoml o u ncrgy Is t or moro thon woopons , But lot no 

mon undcrostlmo te lt:J destructive powor. Howe ver fontostlc 

ot om 1c wcoponn moy e com, they oro rctl , da those ot us who 

li ve wi th them well lmow, they ore vury re al l ndeod , 

ACO• Ic energy 1s o m1l ltor1 toroo ot voat power , Its 

further developme nt ls, by c xpross provtston or b w, 0 PDI"f!IIIOUnt 

obllgotlon of your Un ited States Atomic Energy Ccrr.mlso l on , In 

the l oboratorlos and plants or t ho Oommloolon this Is o high 

dut y thPt wo aock to dlschorgo •olth vigor ond dctormlnotlon . On~ 

e vidence of tho lmportonco we glvo to w~epons Ia supplied by the 

Comm1ss lon 1a 'roctrnt rnnouneemt:nt thut we hevo presontl7 unde r 

cons truct ion provi ng grounds In tho llaraholl la!ando ot tho 

Pac ific (70oo miles tro" our place or mo.otlng today) tor 

"routtnu oxperhruntis ond t~sts ot [I tom1o weq> ons . " The d e s1sn ~ 

dovOlopment ond product i on ot otom1o woopona ot tho commloslon'a 

laboratory et Loa Alamos on top or a mueo 11• the mountelna or 
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!le w l!ul co , conatltutes a scientif i c and ongl nuorlna undorto kl ng 

coll ! ng tor thu hi ghe s t order or ok l lls . No e ffor t I a be ing 

spored to koup this port of our ruapons lblll t y to you a nd t o oll 

American • on o hi gh level' of IUJ'tr1or oornpc t oncc ond vl g llonco , 

In \hls wt.: hevu the eoop~rotton ot un l varalt.i es , l nduetrloe ond 

the Hot lonol ll!llterr Estobllahount , 

Thls coun try fur t•o yeu•s -- since liov embor 16, 1945 

-- ho a mado end cont i nue !I c.o make ilftort s t o pleco the dva true-

tlvc o spocta or otomlc energy undo r effect i ve tool- proof workoble 

l nt c.• rnat t ontl l cuntrola . For \"tu oro Dnd ol woys hDvu beon o porcc -

loving nc tlon . But until ouch controls or• utfoc tlvc thi'Oughout 

the worl d we :nust ect on a rooltzatton thDt here .ort wcepona thet 

have shaken pre vious m111tory end lnternat l onel concept s oa h:Js 

no event 1n contur 1es . 1t evor . Th1e feet 1s just •• lrportont 

to )'OU o nd your ne i ghbors on your tol"'r.. 1 n Iowa or Alo bem11 or 

~p-s t oto New York oo It Ia to t hoou who olt dt t ho ~ouno l l tnblos 

or Wo shlngton or Londo·n or Poria Ol" Wo.scow. 

My purpose I n aooklng to d l apol tbu notion thet otom l c 

science ond etomlc weapons arc 1ynonymous ls not to duprucete 

t be posit I on or thu tor co •• a weapon . lt Is rather to •orn thot 

thlo mlochlevo\ls llyth -·( thot tho two ore one ond Lhe same) 11 

• mejor rollooy , o f elleoy thot will moko It mor e rlltflouH to 

cl l ml nsto otom1c enurgy as o waepon or wor-, o fo llocy t ht'tl m&y 

keep uo from on undo r atondlng ot this &roo t for ce ond doprl ve 

you ond youra or tho pascotul fruIta or this dlscovury , 

(aoro) 
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r h~ve a'sertod Lhat the fa rmer and the farm r~v havo a very 

s pocia l 3ta.ke l n the who CLnd. viJorou.a devolopDOnt ot the science ot tho 

nuclous c.r t.ho o.t.c.m~ for pqacoful purpooes . 

Lot. u~ consider this propo:dt1on1 to soo 'lh!" it 1a t.ruc . 

·,r.;J dc~nd - all ot us -- U;pon you, t.ht:~ far:klr_. t or OUl' human 

energy . :to d.o:.ond. upon !'OU tor the en~rgies thet ilrodueo groat ,I)OOIU , 

t.hat build churche s to.nd homes, tho cn<:r!:i6s i'ro~ whi ch apl'ins such noblo 

idc{l.s as o ut• Cvr.~titl.ltion a.nd Blll of R1.t71t s . Tl .... t. OO(.lrt;:l has been !Stored 

up in the plants or tho f1old1 and in t ho t b suea or tho aniul s that reed 

on y~ur pastures; thence it comes to men . 

,,'t,.;Jre does t l1n t enorgy como f rom; ltt\;)rG do tho fJl Ants g(lt it? 

n~ wv a n ~noH it c::~cos ft'Oln ~ ~· T:J.e i s tam1ll3.r t-o over;· school 

child , But 'Khat. h not. l':..,ll kncn·:n i s tha t. ~ .!!!ill ll !!!. atomic onet-~y 

r:.ct.ory . In t he s un forces wit hin tho atom•.; nucleus 8N'l rolc~s<.~, a ud t.hon 

T; .~ !' ... t·~tCr t.hotl, s1.not) ti~ 16•'llcmorial, has ho. tl much t o do with 

atocrlc fo r coa J fo r he is a t t he contor o f t ·ho majo.Stic c nor{j.!'-trar.:s.riutt.lng 

tunction, t ho ! unc tion of t ho to who till tho soil and raise the food of tho 

norld. 

Tho t amur may bo ca.ll'Cd tho trustee nnd etcttard of that. novor -

ond1ng miracl o by which t he atomic ene rgy of t.hQ ~un bccomo• c~omical e nergy 

and t.h>Jn hW!IaL\n 1JMrgy. : /ho then hilS n gre!lto r stake in eooing t.o it. ttw:t. 

ll'IO'I.·e nnd IDOre U known about thle fu.ndBCIOnt.Al f o rco of nat-uro, ond that. ita 

fru i ts ~r~ f.J)pllod, than ho ttho s<Jaaon following upon season, wat.chos over 

t his l ifo- givina proc~ss? 

• 
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Yo~ and r havo buon vouchsatod tHu t~•~ pr1vll6go or living tn 

that mo1:10nt. of t.imu wh" n wo con diJilly 101.1 t-ht1Ud a wholo nuw viQr ld or knowl.:d,:'J 

about N .• turv. But. ~hl.t door to this n l.l\1 undont.:nd1ng is bUt. barc~ly oponod1 

just far ~nou~ tor u.s to rc~ll!o tha~ boyond 1~• por~nls llo vast nijw 

c.ontinent.a t.o eJ~:plora CU\d do·:elop. Ev .. n t.bJ aoat. t..tl6ntod a.n ct aclc.nc .. 

lnsi:st. th3.t. thoy ar• protoundl.-1 ignorant About. th\J nucl~u3, t.h\.t d "" CON 

ot tht atom, and about. tho forces 1.l1at. hold «.hat. nucl..nas to_;"'th ... r "'U.h 

~ner~ios that. aro almost tmbcl iovablo . 

L~oo~t. '""' 1llust.ral.a rat.hor siiDPl!' . S~:J{..O;J.J t.hb small bl(l.ck 

cyllndor I hold in Jft¥ hcnd wore a lum~., ot oOGl.. If !'OU N;;:ro to burn 

""uld bo noJ:Ualblo in ...,unt (ur1.,1tloll: of courso <h>t energy .,_ ti'OOI Lho 

:!u.~, :r.os st.orod ln pbnu·, ..nd the plA.nu bGcaal cOAl) . But. this black- <tfllndar 

is not coal . h. 11 url n.iwa, uranium or V\J r;r ar....&t. rurJty . Tl"'.i.s c;·lind(.Jr 1' 

made U, Of t.h~ee mllJi~n bJllion b!~ion atnmJ Of ur~nium1 ~nd c l Ch Of th~SO 

&tocn5 hao tt nucloua. It tho onel'ty within Uu) l.lt.OUI~ ot thio c:~llndor w.;.~ro 

r oloased not. by burning, but by th3 split.t.lng o~· t.ho nucleus, by nhnt la 

callod tttio..:-.lon, ~ Lhll unurgy rro:a the h"at. that. would bo craated would bu 

equiv&lont 1.o t.h•t. producud by thu bumtn.; ot 2SOO tons or coal. T.1-t 1• 

about. t~ amount. or coal re":uirud t.o suppl:· oloct.r1clt.y tor t.ho city ot 

Wtt.:sh.l.nt;t.on tor a day. A.t.oc:n tor atao.., tho t nor;:1 r oloasetl by t.ht~ burn1na 

or t.hle a.rnount.. of coal com.,Darvd with that. r clHo.ood by th~J splH:.t.inz of t.ll4 

t i .uiona.bl o at.oma in this cy linder or U•"U.niWD bd&rts tho rat.io or ~ Cor 

coal to olxty &illlon tor -tog spllt<Lns. 
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Tho:~u i'OJ'C(;U v1thln t.h<t nuclcuo uro 8() 1\u•!.Lc.uuonul th.o.t it is 

of' t.hc utaost. i:aport.uncc, t.ru..t. they ohould ilt.l wiC'l\lrotoOO -- in t<hoir fJSflon­

t.i:Us .... by nil oJ; utJ , Ht.ifil uru t.uo tc.ct~ or tho frl'~£..lua t. .twporWnco ~ 

vV(II'Y .li"iln~.o bc.l11(. t-ho \turld over , 

Firt-tJ :Ja.nkind ho.u PJ"Oi:.uoly l<JodrnuJ llKll'C in t..hu pa.st. )0 y(ltt.f'a 

;.LOUt. at..omio t'orCoJ8 theu in tdl tho pr i!Ccdlnu et~ntur.t.us . 

~ocor.J : lllthin u,o nurl l'u\t yu:.ru -- ta. c.locodo porhdpl) -

IF TitS PC:Ol'L~ OP 'rH1~ OOU~TRY IIAKS IT PLADI 'l'IL\T THEY ARC! OCTE:RJI!U£1) TIIAT 

TH18 HNI'IW SHALL. f,f!AD 1'HC IIORJ,D IN I'~E:S;!ING f'ORI?ARI> Ill TIII!l FII:t~ -- ou 

dhuuld 00 in t~ pov l tion to unluok n<.t\7 kno-.;lW&~ ubwt lifo ond matt<;r c.nd. 

t,"l'O\rth nnd dt3uJJUC;: c.m.l outf~o~l' .lll b; ' " t1 .~t Vl\olly n,,,u -concuJJts o f hum..:.n lito 

\":1 ll ro.UO\l 1n tJ,CI \;ult•J o.l' this nov xnon1odgu. 

l:xu:kncrrd povc;,rty-~tl:·1ckton f:.n:. e:l~ bo uxp:r .. :sscd i n on.., •.1or d : Kno\..lodgo . 

Th, r u io nothi.u.; GO't..e .inu~!rin~ thc.n thu \.'.:1..)' jn \:hich fl: J"mcra, not thonr 

:Jolvos seitnl.isto , h·~v<.t r-ucot,nhdd tho impor t.anco of sci<mcu cmd th.ll"l 

knm:100t,.1 . 1 ~on' t I=IOUU e:pplil.ld scit.uc:o nlono . I mo.nn t.h .., suppot't 

f t:J'm .• l"s ..,.tv,.; tv JUnik.tlttnu...l :rt~~oc.rc:h , t.ho t.pJil:Loot lun or tho yr~oetieul 

UiL; .,)f .!hl.ch l n umu.ll,t 1\c.i. t.h<:r KnO'.tl\ nor ciu,Jiu .. d r uluvunt. In t.-h.is country 

friend . 

Pt:.r"llhiJ:l thv f:?"OO~at. oinglu opportuult.y tor no~ i'undnccntnl 

kno\.1.-dtu 1\l out.. U·u: r.utw(l ol' tht~ phydeul '.tor ld l-ivs in otorGic unorgy 

tl\lv.JlOf.ollltmt . F'or ·.fit hln thll nuc l uua ·.r~o~ thoao du ... p forcou , oo tt~rribly 

\.l~,olllruaUvo 11 uuud tor \IM.L'r..l"u, uo b.Jm:floiant l f usO<J to swrch out tho 

c.u.uou .. fl(l t:ura of dit~<ltHl1l , so alaoat mcc,ic.a.l in th .... ir ubility t.o piorcil 

( mor o ) 



' ~. 

! 
I 

- 9 -

t-h~ voll of ltfo's st~eri.~tll . If lh\l duc1s1on ~buth\Jr thuso f c-rcu nit.hin 

th~; utoa shall bu put to d 1.1strucUvo or t.o pu.c.co!'ul .lllcl !ifv .. &ivi nc 

purpooos noro loft to tho tur mor, ctlstt)(llnn of tlto sun• s uncr gy nnd tl10 

roTcc.s of {;1'0\ft.h, no o rlo nct,d pu::z.lo a. 110r.10nt n D to \lhnt !!!it cho l eo ··Y<~Uld 

l>.o • 

Lot me, cit(J \.11\tt d~onJtrutioJn oC tbo wc.ya l n which atomic rorc~.oa 

co.n incro'lso kno;;ludeo i n tiuldo cl oso to thC'I fo•u1or nnd his ~l \i$.0 t'unct i.on 

ol' trc.nsalttin~ tho bl.osein.ta of thr.. aun to Dj-U\· It. 1nvolvus ·.,hot i s 
' -

kno•m no n:d1o-uetivit 7 , und e <tuvit!c Kr\1'}\M {10 G nucl uor rl)l;Ctor, or pile, 

or Hho.t onn simply bo cc.llod r.n ntomic furnCI.Ct;. 

Do\m i n thu 't ll.nnosst u V:tlloy ,.....ct Oa.k HJ.dca, tho A t -o&ni c t 'nergy 

Cow.tis:>ion owne n h ugh o:st.u.bliahaont 4:.1 tl"UGt.oo f or tho Am'Jl'i cu.rt JXtopl o , 

Jlhd lnclud(ld l n thoao ra..clli ti";~ io en c.tocLlr. 1\trna.cc , oner or tho f l r at 

1n thc.- ..,.orl d . It lookt l l kt) t. \11n.Joul u3U udl"C:houtiJ tuilt of' solid c()·ncrot~ , 

\d t.h c.. profuaion ttf cam.nll blnck l,o luc in onu f ttec . l nai t:c thuso concr oto 

u~ll!l, tthlch ~ suvor{~ ft1ot thick, thortJ aro blocks r:.r Gr::phit .o - ... 

lil{O thu 11J.ca-..l" in u pc1'1c1l -- pllod up in c Purticulnr uny. lntu.r.bcod 

ui t h U\o L'l"nphitu bl oclw a.ro )'.lollcn oi' ur(..OiWD, qu.lt.o l1 6oacl dool of' it . 

\ i11on· t.hi.s ,.ll u , or r oo.ctor , -.>t• u t.o.lc f urnt.C(I 11 sot oft, .:~ut.atc.n tiilly 

v1hat lt'lppo11s is tha.t inflnitosiai.:J.l¥ s~~ell port.icloa cill"'d nvutr ons, 

bocbo.r-..L LhCt J'ludoua o f eon c.tom ol Ute urn.hJUilll in tl11,; p il\l. fha 

(morv) 
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noutron blllt~t lll·lito thc.t. nucleus . Th~ tltJlit. nualuu,a th"-rwpon 

rilluHO~.:u othut• naut r on t.ulloto , t.,nJ t.h ... oo rC'}JtJ•. t t.hu vrocoou, hitting 

o ti l! ot.hut· nuclu11 onU U1J.J Op.l'ilot.ds \.'i th tQOr u tlntl mor e nuu t.rono hit..ting 

mor•J und awr~ nudol . fhio t c cnllt.:d :t chai.Jl r uacUon, on~ r ooction 

bo~y of d iff'or ... nt d .nda ot r (.ytl1 th:~t iB, r t.Qotion • .I 1 an au.ru you hc.vo 

l n .'l L ... "'-..r l.:.l ucy, u uauuo of h~•t intcm.IJ\l L.Rt! pou\):rt\Jl is tho rrullt~.tion 

from n c.vr o upock oi' t·t.Ui\nn . ~jell, l hu l'c.d lt. t..ion 'ilithln this td • .or.'l!C 

f'ur ru:.c<J Ln t hu oqu.lvul(lnt.. of tona Ot r~..Uum withln tho~:~u llullu . (Thor o 

ut·v only C1\..out ?.5 ouuuos ot• uson\llu ro<!lum lu tho \7holCI· country.) 

• tlmt withl~l t hh nut:l\JI\1' 1'utwco nt On"=. Ridt~O n.Ll ki nds of 

1nt.br-.; tst.111C thint,.a h~?pt:n t.o 11\C. t crial s tbc. t. uro· ln~hJt•Wc! l uto t.'1o pilc.s 

thn>ut,h lih> holuo 1n tho c onCt'i;. l-O oh letlJ . f hi'-1 c..~ulo f'o r oxa.mplo tbnt 

1 hc:v..., 1n t!fJ hnnd , CUl 1.)(: flUod \lit.b u bit. of ~losphc.n.w, uuch nG you 

put on y..:>ur llln.l , or Uu1.. , or pot.c.nh . 'fho t'illoJ ~puulou a r o t.hrust 

into tho ~tl(J, in thu oiddl u of tltu vi.<Jlant. r 'W i l1t.i.:M1 Q f ~ho ch.ui n 

r ..Jilctir•n . ln1on tllt~t phol.lphCiru:J ( o r it. coultl l..o 1.:ul.ci wn. p r pot.Ls31Wll 

or c~r:X,n) <!OCvD out.. ui t.h.1t,. bol:a i.XU'tln .. a\t. ol' r u."/t., lh? ehoaphorus it! 

.!_tr.c.lJ' rutl10=nc~.ivtt , th . t. 1:;, it. ~mltu po\/orful rr~y:;, Th~y .:1ro invlslblo 

tut t,hoy U\l pntont._, ~ntl 'td il r .; .. u .•. ny p.:a~ t.h,r .. ;.tt.h ooliU uu. t.t.ur. To 

t.r:tnsport n W.t \)f Jlh•lOphOl'U:; -- l.tL.>Ut. 1/4 of r.r\ cunc:o 

t.tw.t. ht.u ~'l!.: .. m L'\!\(l" rudioLc:tiv~J, i n l.ht o \in)' it c:.uat. 
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M put into thh luse cont&.lner .... 1t welch• 200 pou.n-da -- made t....rsolJ 

ot ha.d, 111hlch can koep tht•• .-.dlaUone tro• co-.ins tbrou.~ and. oa.u.tac 

lojory. 

tiuply rAdio-phosphorus, or r~dlo-oarbon or radJu- ealoiua Qnd. tO tor\h. 

A 11 thia o.mounte tQ i t that a racU oaot.J YO i aotop& of phosphorua, e&y, 

11 • speoioa ot phoaphorul th•t 11 11k• •n¥ o~1er phoaphorua, in a 

ohemico.l :~one~u, but th h bo111bl\r dr.lont he.t r.J.von it a dU't'eren t. ohar~otor 

in an atomic Gonso. Tho tor~ "radioAot.ivo hotopc" 1a one you ahould 

add to you r vocabulary, j:u.at u: you hu;o a ddt.ld ,,,em tllrma o.t vi t..miu or 

hybrid or cont.our-ir~&, or th«;~ twchuto ... t a~• qf t he soil typet on your 

subatauceu in substantial quanti tlla at low oHt. And thoy have bo-

co.-. ot tho grootoat vduo i n addin& t.o t:n.oW'lo~tt aOout t"u..·ldanontal 

proOOIIOI thAL co on bot ore your o~·· •v~ry o.y on y~ur r~rm. You 

know Ulut phoaphoru a in t.ho ooH, 1&./ , or ou. lotum, 1)1" nJt.rot;on ta 

tokon up by planto. tio ono kno\': t oompllltoly ..tlo.t hl.l.ppona to that 

rhuaphorua o r lice wi tllin th<l ph.nt. Bu t. fvodin& a plnnt Ut1 a 

udlophoaphorua holpa t ho rotQIJ.r ohor troi!IOildoualy ln dioco• , dna 

'llihAt ,ou:s ort withi n tho plant.. Ao thll rad.tophoaphorua aaket ito 

'4y throuth tho plruat i t .. nd, wt th41N r n..yt, .... in orrect aondt out 

racllo Mlaft&Oa. 1ho reaoarch ':JIOri:or 1 1 o tollowifC tho course or Uwttoo 

(110rc) 
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~~cvivur ror tuoh r~yo, Such a rucolYin& •~t it OAllvd a countGr, or 

G\1igor oounWr1 and U'lh h o.nothor phrAa~ yon 11\laht woll o.dd to your 

wttrkinr; vocabt.ahry ro r you Ytil l hour ubout Ooicor ;:ountert and aoo thC~:• 

mruty timot in th\) yocra to comu. 

By apociol tochalquoa tho plant aoi onti1~ oaa by .c.na or 

t!aow t.a&&Gd atoo.t t r aoo the oourso or t.ho olC~~~C-nta in aoU tol~tlona 

e.huugoo thut occur in att4Jr l n tho proouu ot' plAnt Uro o.nd growth, 

Jn your behalf, tJH) r CJaoorchor co.n t,a.in no\Y knd 11ft))Ottnnt knowlocf&CI 

of hot., phnh convert t.ho rru.n'u c.norgy into Utu onorg,y on thia planllt., 

W'ho cnn •"'1 whclro \hh \711 1 l ca.d in rowlt.l bonc,tiol ol to J::llllkindt 

tho 1..0 proooao or ~cd or •radio broadooatJnt• otoae 

nork: ln aniu.l•• ond 1n mn. Radio-todinc., rroa Oolc: nJ~o, tor 

CJXJW:plo.~ hn.e otton bc.on cubinht.or o d by trt•in~o~d phylloio.na to po.t"ll;)ntl 

tr1th onlnrgucl ~roid1 ramiUal"ly known tll uol t..or , 'Dlat i odin& oon bu 

c l ockod by a Oulcor OOllnt.<lr. 'Dla oount.ar talh t.ht doctor thut tho 

iodlno ~kcu tto way al.oat ~t onoo to tho thyroid or 101tor. I t 

happi'lnl thc:.t thoae, rcullott.onc h.a.vo ~n .1uooout\al in Oo,)rt&in CCliOI 

in ftctually oont.r..>lU"' 'olt....r 'lfithol.lt. tur£c..ry, But. \hat la ..nother 

&tory -- tht. Utl Of r~dii)OCti?O i sotopol for •clical tr(IQ.tac:At, huJiatl ,r 

thvr c.py, &nel G uond .. r.L"ul .otory it pi"OII\iaoa to 'CICI, too , 

lt h not noo"-011.1\ty ror i'n rmura \.0 bo nuol'-!nr sciant:htl 

to \Utdor at..twd thu C) O!MII\l4ry principl OG Of thh n ... w And chD.l l \)1\gil\& 

J'i.;ld. aut it it i~t~porta.nt t.hnt ycu und¢rlt..rmd t..hnt y~ hnvo "btc 

~ in ita ro.pld dovvl opaa;Jnt, ~ Rtdto, ond fiAnrord ln lf.uhl.nston 

( .. ro) 
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Stato , tho Argonnu Labora tory noar Chl ongo, Brookhnvon Laboratory 

noar Now York C1~ and o thor or thu Co~aslon' a in&tallat iona a rb 

uncovering now knowl odgo for mo.nldnd , na o.ro l ndopondont labor a.torios 

udng r adloo.otivo mo.tttr lal a suppl1ocl by tho Con»~luion, And DI)W 

knowl~dso 13 tho vory atnrf or lif~ to tho faraQr, 

Lo t no ono try to toll tho Aloorieo.n f'o.rnor tMt tho uutoldin.g 

or now rundnllli~ntd k-nowlodgo h o r no 1apor tnnco to h i s , No ono ea.n 

toll ~ tho.t Gro"or Mt.mdol mothodlcally ch.o1·t11tg down tho gC'Inur~tJona 

Of IWilOt pOU.I in hh fi'IOll.lla t or y go.rdon '16. f VD.r& nt;o -vma m.>r o l y pu..t"t.clring . 

You know that who.t ho l o&r nod mudo posdblu, tor OXIUtlpl o, tho hybrid. 

cor n \1h1ch has bcon n.n untold bloaalng to mo.n i n thoau poat;.vnr yoo.ra 

or wor l d r ood shortngo. 

' 

( moro 
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l'o one can \..ell :!2!:!. that. .Arnsby And cr")oa , :-at.lent.ly DK,w•ln; t he 

bo<'f:t hv.:at. of ca t..t.\.0 cl PCM '\~to 1.!: t.hdr cclor i:.v:\..or kO yo.nra a-,, wtlrt 

ju:Jl. foolin. ' AI'OUn I , 10U l,no•.f that r.hot. thO;'" )().l! I"IWd &!'U~odcd U? t.ho ~ern 

nch.nco of anir.11.1l nutrition ~ hi ch btUGnCC::I 11nJtMl ratlona ftnd givoo mor·o 

roou t. nnJ l.1..1.ll ""d t.f.r:• per lCO poun:ole or fcod Lh:n your cra:ldt:o.t.hera. Jro4; od 

tc.s fl'03-' i -lu . 

J'o on ... u.n \.\olll ~ that. it. ues All loollai~!J:s \IK.n Dr. 1hoobftld 

c.ut.. t tlO rtJlO or t.hrj cot.t.l~ t.iek in l.fL!I:J:...l t.\.11\C fC'XA:J fiiVCr . You I:IIOt'l t hot 

• .. no.l th.:y r .. wl e t.hur oc!• nt.i.:td tc-und tJ)QUt. 1na.~ct. v'ol.ot·s rr.ndtt it !lOtloi!•l\1 

to ollr .. i.n~t.<• frou tltu \ln1t...;1 S t.etos 'fox.oo fe\·~r ot cntt..lc- CLnd nlso to oct 

Uu .. P! n.:-.c.c Con.:.l ;.Qt:J1bl e . 

AU CI"A.r t~ coo.nt.~ ~;rt.cullurl'l r ... a .. areh ls 'A-in_ st.iaa.l•t..ca-1 lJ:' 

t he. .::.vn.1L"'?ilit.y ot U 1\lt C 1~\.:>!"o--:S .ru; .-J·.t~t. t.oola for tl'N discovtr:• or n0\1 

knoul(· . l ~:c . .t;t.u•UI):a '\i r.%14'! ~t. control ol' t.b. i1110cla oo uost.l;; 1.o :'ou will '>0 

1 ..--111 not l ndudo i t 1n t.t.lo a,c .... ch, but fe r ,.our ?roc~.,dinr,t, t 

i n tht •!~tut.ry lll.t. 1'"(.1 , t. b : ··oil'li; on. A.nd .j:\!' ~~,r1,.... r t.c;rcrrou M. J.l1\b;u It\ 

Pol:•t .. c:h , ~t. Auhurn, Q C~Jnrcr~neo llf O.';J".iCtJlturn.l IIUl\.lnt.i.!lt.s ond l.orkur o of 

nc.ny ot.nt.on ulll 1).., hc..lJ . ~~loJ l.r• t. t. r .c:. tl:o:f CJ\. caS on •• al hu ·lvvct..,d to Lh\1 uo~ 

t~f radlo..~ctlvw h ot"•'" o in :s.,.,;rlct..lturol r'"5 ... N'Ch . l J>r\olllct t hat thia nJll 

(DON) 
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Juot one fi.nl\l "orrl. nDtf on t.hw AJ'IPUO>\I. lons or r.t ·or...ic c.norgy in 

\. ht~ :".f•r1cult.urrl fi -uld . It f'ill COI:lO in '-h" nl"in throu .. h rosoorch usln.; 

ti.O: "'"T-pr~ luets - t.h rrd1o1sot~pos - fl'i:IG t.h~ r ct..ct...1r.s QPJ·t.cd tor t.h~ 

Jlo.Oill~ of 1.h .. llnlt~ood !"t. t.os b;r t.ho.o C.;c.;.d.nlon. l,)o not, I UJ".;6 '10\1, t4kC- en:/ 

rro-tucLiDn "i>7 UIO o f r l'.dlo:"-Ct.iVC ~t ... rh.ls \Ur .ct-}.y on tt: .. f .,r r. ~S fW"t.ilhvra 

or in %'4.\olJO. Th .. s ... :-r '- not t.~.stod nnJ p1·nvv..l , Look Lo th~ r~ :t\. your todornl 

~nd :JL.- t .J n ;ri cullur·nl .. :q·~rluont .Jtnl.lono for t.h,;, fncts on tllcs ... cnttora. 

You een t.MHit t.t' .... 1, '!11 ... 7 lU"c ~ll'.rd Gt norJ: en t.h..Jao JJ r"oblu.:J, As prect.iCAl 

rand:\~· : .. vlle:l1ona ru-.. tcM.JCJ t.hq \..llll\ot !fOU khon . 

lk.r "' th .. 11, 14, on~. of tht1 ~;.ri.cu' r:-<~~..do s or :tocic seiunco . U. 

u-...11 1ay hvlp W G(.llv~ on~,. c! t.h<: r.o.Jt. v.:xin1 ~r~l .... .s or hua:nity - hem 

t.u l:Ct;£> t'ood ;»"O tuct. .... n 1n ~e(l :1itrh t.h ... T'v~1.t. c.t th., t'Klr li•s pc.pulr.t.ion. 

'f,:,~/, :.c:co•·U n · t. ... t.r.. Food M..i /.,:;ric:ult.ur ... Or;;:-.nh.ll.tion of t.hu- United 

Ueliu-ns . t.ti.:J'v nru oor.x. 200 t.:illlon tiOI'"" p(lc.,lo on t.hh JJ.Niet then ln H3A. 

lncr ... .:\:u .. 1::~ ccnt.lnuin.:; nt. thv rete vt 1 per c ... nt , OVI..r 20 t:d.l.l1on :a yoor, 

nti : 1:J ""~"~"' :> f UK b..'lsie dlfficult1 ... 1 u l' Lh\,; world in our t...lcc. To 

t'.aint.i!ln .-.r.;,UJYt t~. ~"'.lc~ dlct.:s a •oqu.eto ror hu.lth Uld aorkin.::; cnorp r.oqulr\)s 

aor<. fo:' 1 r-r:> hlctlon ...:ach YU\r . '"or~ tooJ pro-tuctton CM eoot; only frog 

~dJitL"l~ t.o th •• "'N~n un1Lr <:Ult.ivrt.io"'l ... r crn.dnc uec, or frXlincruaainc tJ10 

.scir.:nc: .. <-ntl l:mll ~ov .. lt:~;)r)!Jnt wst. ~.. ;..u.shotJ f :>rl'Tl'r t r~ otor than' ovor bofuro. 

p.,r ·r ,"t vr r r r,.h.u:t.i on ft..r unit. ot plo~• or ;'\.uturc lo.nd wo look to 

t.h .. pU-nt ocl ... ntht:J rn.t th,.y c.r.l uevin .. rf'p.1Jl7 aitJ.;)J b7 the u..so lJ r4dlo-

1avt ... :"-:s, en l b:f o th ... r tJn:s , t o> Wll(.ck "'"" l~wl .. ~ or pl•l.nt qor1.h • hich 
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cr tl.o t:.ru ro. 

Trr~inod AS uo no othor Cr;ou.;') or u •. n ln tho d.iadpllno or unJorat.t.nrUI\: 

AnJ 1oork1n~ with and UwO\ACh Mtu.rt.l foreut, c.rnJ~\'Kiod by t.hb V..;ry nnturo of 

your C3llin.£~ u!t.h beth r>o-robt.onco nnJ J')At.ioncll, y::AJ Arc.:l'ic~ t o.niOr:!l nr CJ 

unJquuly f)uolifi c..tl to pley o. l oadinr part. in r..~alhina Lho b~,;noficio.J. 

pcu1blli t.ia~ or l i1is now' t or eu . AC.or. ic oJn...rry is nc~t .sor.~th1nst o r lntor oat. 

only t.o seh.ntiats ru"l Dillt.f!.l')' ur-n . At.o.\lc '"nore:,y is your ~,i.,c..ss, c.n 

.......... 
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