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Hem are seme af the ch the science a ~ d  techwibw of 
tomorrow may  m db today to en- 
courage these c ey will be fw the best 

C I E \ C L  \'\a TECH \OLOC;Y have hecorw so iuter! wined havior o f  c'umj~1ex niolecules. It- is excikiugtlo visualize 
during the pahl fw years that: today we face tlie what i rnj toria~i  proFe.'-s- can lie aiade its thi? area 

rather curious .%ituatio~i that main' people-- -far from in the romiugyears  if suitable eiforts are devoted 10 
ii-mikhg of .-cience and technology a.6 two separate and it. The ba?ic techniques are n o w  at hand so that ais 
(iL-thu-t illwiplhtes -- arc rioh Inc'tbeti to r ~ g a r d  the two adcqiiateiy e x t e n d  4-- research &Tort may cause, oin 
a+ JiiTerent i o n o ~  Ã§ the same ihici" !Ifcfor+* wi-* c a ~ i  knoujledye to qrov ,  iri hrm\tha!l fashiois, 
i s i ~ l ~ r ; ^ a ~ < l  !he* ~ h a l i ~ n g ~  of wiencv and ~achnoiogy M P  But the point to be emphasized In  that in alt fit4c4* 
i~tittct studci'stai~f sonwshioc, of  %hat vIPWK is and v, ha$ 01 bask scieiice she yoal of research i.- fÃ§riht- uiuier- 

< ,  ierhitoif\":\- i- aii0 in \vh<st n%peci?- tliey are ii lilie aut1 hi taiuih-ii-'.. t h e  oh.jcci is .no[ to invent bug tu i:innpreheiuJ, 
ii list essential respect'-i [hey difi er. \o%, of rous-sea the goal of technology is very differ- 

' i r s ~  v:ha~ is wieiwe? I t  is easier to recite fir>t ;some ent. Each indhiilual technuiogical s ~ s ~ a r c h  project ha3 
of the thirds that science is not. Science !Ã̂ not the a s  i t s  aim the dejelopraeni of a ajwciiK1 device or teoh- 
development of net9 weapon-; of war. it is nut the nitjue which w i l l  lie of 'practical use. 11s. the days before 
development of new or improved induserial produce ihe development CÃˆ! the hdc-uiitic methid technology 
or proceFses. it is Ã§o even the diseov~ry of wv^ cwes proceeded jargel? l̂  tlie trial-and-erroc si-iethfiid. The 
for humans diaaase. Scieitce i-. not the devciop~ient of sum total of ihe a ~ h i i c ~ ~ i u ~ n i ~  k the prac~ical arts %hi& 
any  device or technkjme. Scicrw is s imp5  knowledge. \\ere attained by hmnais beings In this method! over 
t h e  ";&a! of scientific research is to discover TICW fact? thousands of years of technolosical e f for t  is impre?.'-ivp 
and prinripieh eonceriiina; the behavior of the physical indeed and culminated In the s'napificeiit ac'hieserm-'nts 
borhJ, The eventual goal of science i s  tu build a con- of Edison. But the rate of Ejrogres tli~&g rhv past 
y i t u a !  framework of ibe physical world. a ~y5ten-i of liundred years has been fantastically higher {han that 
i t e i l  esiahtisl'ied iheories. if you uish. 01s the hasis itf of aÃˆ previous era. to the extent thai in s i s ~ h  fields 
u h i r h  ensc ran iimler.~saiiii ami interpret, iiattsra! phe- as the development and use of yovier arid in  the fields 
n u n y n a  asui van also predict u Isa! future t-vents vvi J i of t ra~sportai ioi i  a i d  coirsriiutiication more progres?, ha? 
o r c w  nniicr specified ~ondikions~ beers made in the past lift? years than in ail the g ~ ~ v i -  

r , this  ability to mider3iand ami predict h a s  t i k f i n ~ ~ u s  thousands of yearh of h ~ m a u  exiwrience. 
ihe j'a-;~ two er'rittfries reached a high stage of perfec- t is the interaction, of w-'ienct; with ~echiiolog?) which 
lion in certain areas of science. Thy laws of celestial has made jiosisibie this accelerated rate of tievelo-pmen~.* 
mechanic-:-, are .so exactly known that. for example. This interaction is of t w o  iorms. in  the th'st place, (he 
eclipses of ihc sim can he predicted with a high degree discovery of w^ phenomena and Ã§e jaws in the field 
of g~recision for  centime? to come. Quite adequate pre- of science has y , i v ~ n  rise 1 0  nevi practical applications. 
ci~iots of prediction I s  dm pu.'-sILIe in great area?- i n  The abstruse theoretical iitiidies of Janses Clerk Maxwell 
site field3 of mechanic6;. oiitio. electricity. and in  certain on the nature of light and of ~lectricity led to Hertz '  
fieScL ~f cheniistry. However, a w w e  enter the areas of experimeius uhich uncovered the e~k teu t ' e  of pice- 

, Y  more compL:x p h e i ~ ~ n e n a  of organic' chemistry a n d  the trumagnetic u u s e ~ .  1 hew ~iisvo\eries *timu iated ihy 
l->io1ogicai sciencc3 V V ~  iiiui that we are only a t  the hrill iaul Marcoili to e>sahlieh a ~ h o k  n w  area of iech- 
~hreshoid of an understanding uf {he phenomena which nolo" %which. ha* tiivcu us amoisg otiwr thirds awdeni 
take place lies.;.;. The im'ei-tigatioris of the past few years radio and televl>ioo a i d  radar. 

, . 
have shown pretty cblearh lhai tin.: firsi. probient in  1 he dis-co~ery of the i&ws of eicrtronsagnetic indue- 
thwc Held?- iis the ijnderqtaitciing <$!' iise natswe 2Ã§t be- tio:~ hy Farads-? eventually gaw rile So ih.e moderrs 
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r t i ~ n i j , i n t o s i n a i l . i y ~ > ~ l s , . j ~ r ~ . . f Ã § c i n g a r n i ~ r ! i ~ i t u i * i u d i  t i n : t t o r k n f t h e A i ' . C i s n o t - i a l l e i l I 5  iiolgiraliiiiei.  
hi i in ' r i . ,  c~uhe-  a ~'Siaiige in &ape  t i t  tile red bl~ot!  mils t'ert'nce, Within ainttbrr five or ien :ear9 jIse engip-tter- 
t l j~ in~e lv~ i s  iÃ such a 3va.y that the blood sio longer flow? ing problems standing in the iy of jinikling a large- 
treeiy through die h!otd c-apiilcjrip-. ami jack of f ~ ' o ( e ~  scale pi'aciica! unit v.'s[\ !save hceii soivccS. 
cirvitla!io~t ce'-uit-. 

It appears l ikely that iliis aimwnial  funnalion u!' Changes W e  can count  on 
abnormal henii~gJohin nioleculeb can he made normal 
i-sgain by conic rrietiiod of hicreasing the f t x ~ g ~ i Â  bttppl~ t i b  sii!i uncertain. hobever. jn-'i- lunv israt.'ticai and  
to !hr j, j ran the ~evf lo i ,mPnl  Ã£ a for how r h m p  atmuiv wergy m q  he. 1 ihin8- i t  wi11 he 
[hi+ disease 1s Ã§o a 4i ~a ighi for% arc1 dipv~kipmeni pro- highly exjiensive for a lotip. tinif, Aiid 1 dSso think ih 

the h k h  rvf i  -nuall: raimes her~ott- danger5 of ttu- iiiieiise riuliaiionc from iwl iu-  
4 h t v  not hn rorhe.j hnnijrp.j vcarÃ a c h e  prodiicts n i l l  roiiJiix iiton~ic fiirnat:>'< $0  iiie oul! 

i riaJI-au(l-t-~roi' eqwnmeiftat Â¡wn to  remote locations. I hi]! ~ v e n  go ;Â¥Â a* jo predh;} 
tiiat in the !car 2001* atonsic f-i~:rgy ~ i 1 S  -hi1 he 0i1Ey 
in ih-nitcd NFC for  sjieeiai purposes iÃ§n hi tiny case 

lasic research --- a practical investr~tesit bill not in the Sê t have re4wfi-j the mark#;$ for coal 
%'liai I mil i i r i i i j f 2  nt i5 <inn,jy tli;F. tirca! renlerÃ of or 4 1  or water p4311w, ""I I I IC hlwrial  iuirpnsw i'fsr Ã hkh 

inr d;i-il rt~neirc~i f in$.  inst as are fpnipri, dloinic wrryy it ill tw ~ l - i - f i t l  jisa) 1 ~ -  (sf tile t e q  gm+g- 
reheal(; i3 i a 3  23tber areas o j  tiIJc) jje3-j sci eflcc5, F$lckl as Lile i ~ ~ ~ ~ ~ o r ! a ~ i c e - - a x ~ ~ i  ihe v e q  c x ~ ~ t i s i t e  cj~gi i~cr i t ig  
great hidÃ§.siria laboratories workhig on ifidusirial tech- developments f~iti irefi  wiH rivciiissaij~ pn\ zd'f. 
nolog! and the gnxt  yovcrmijeu~ laLt~ratorie;s working 1 however, prebe~t American bulu3tr> docs SIN need 
on iniiilan' fechrn.i.j2ie gut fuel which fveniila!. "3 !ear tbt clangcr of a onsp!cte revulu~ioii i w e d  on 
j v  3ir iji,;sf jahuraHiries ?mns tile atomit: p c ~ ~ ~ e r -  iherc ~ ~ k ~ t j  d' other pwf!jic twh- 
kn..ii,ft.n,.e ÃˆrlÂ¥Ã£ f.,,mq3 iiii. i ~ l - , ~ ~ ~ ~ ~ r i ~ ,  of no!cigit:al developments which w ill s-r-nit iii irry great 

, k$Ty jpa+i. ior hundred chaiiger. W e ran !w p(.rfccii; urn- t h a t  the :fir> $ s f  c i m -  
linn liujlar, on mt;diq:al tec,iiol 1 mFh at wunicafinii  nil1 continue i n  .-uliaiiw :Ã rib+ pace. 
east  t w  williot; do! la r cos-sld l i ~  s j * < : ~ i ,  f5-~r Swic re- X'e have only hepm to rxpii;ii. t h -  ixf-siiG!hie,-; Â ¥ : k  rapid 
searr in  i,;.>l oEy, ~,io~,hemislfva dieiiiiral hitiloFi and lran~miasioii of inforniaiion 1); riidiu. \vl only a iiews 
medical ~ l i~s i f i s t r? ,  I beiirive that one cai; .&a? with con- story or a pictisrc or a television image can be rr<-m,-- 
idencp thai out of tSw 3tudies in this L r ~ a d  heit! of \\hat witted. but in principle one w u h l  traivniit the con- 
i ;  i:tij i i i~ i lccu~ar  i6iiiinst w i l l  ci3nit; clip lia9ii: of 8" e~""* hook 01' ""+ spa per i n  i<;w ~ c o ~ l i .  
k n w l c d p  ~ l h i e h  h ~ t t ~ r  health i'w tie h ~ u > / i n  r a w  L o n g - d i ~ ~ a n c e  teicpjhone cahk3 way vie!! % ( Ã  ouj  of 
can iJe India cxiskenc~. and radio fi,;iire+ of v^nc k - 9 %  h ' i Ã  2 8 s  a 

r > ?he m i r  rcsnaika ugiglit be nii'sdv al:i~sst inany 31llnei f inches % i i i  come ink? t i i ~  i i i  Ju~ i~ i r cda  4' Ã§ay- 

held- of a p  pl ied scieiÃ§;t Thv vn~ist iinipractieai thiug Tramporiation w i l l  not staiid dill vhher. VVc could 

j Ã  ̂ a liti i h  in {L -!$, in - i j i  f inr C f y r f i  have pa'-beiiger air iran~poi't from vmt--{ h? foi.b! in [ivy 
i i f l ,  1, iÃ ao.cajj,.,j ,,.a,. ti,,,; i..eLran,h to nrgiecl h m f i  i f  ~e "we ~i11ing  10 p3,v ihr "4. 'l'tvu i tows 

m w ~  bas-ic jm '~^i::ai.bms, or lens is certainIy t x ~ ~ t s i i ~ ?  - rwi!ib~ at i-:jiht.-i hi& coal. 

Let i i s  now h.sri'i to the !fue!-iiun of wbar f i e  may Imh~siria! jmwesws biil also i'haiigi- i'apiiiiy. 4nio- 

exppct the seie-t;rc ami it'chnoiogy of ~oirsorron to bring. matic-control techniques ~ i i n  cvt  Ã !soh $21 i minatp gn-:dt 

What khnis of thing2 d a r ~  s c  preflict? areawof routine r i r i t ig ld~ni ' ,  The <is+eniS>i> Ekic oper- 

LooLiufilo things which miglit wsw to pass in the aked by a ihoiisand sswi ^ i l l  g'iw iva: i t ;  Ãˆ~R- operated 

next f i f ty years 'AC find that these fail hi two classeft. .by- a I1u12drtld or iw'i or m, i\k he Ii1*csia1e?ii Tnn'na?! 
, - ,  1 b i ~ ~ , ~ ~ ~ ~  be rjf8 h G s  1s fight k prediciing that h) ihe year 20i39 thv Ã§aiiotta 
f y  il,i, j3 r6 , i j  a v a i i i i  s c - ; e t f i  ~ - 1 -  1)roduc~ion will reach a value of a ihoi^ancE biiiion 

i c e '  ~~i;.~,b f i , _ i e +  \ v j i i  .,,at .-( kzf ,  
doiiar;. a year. I n  fact tilt-' figure uridfi be leiitized if 

thfw atlai;~al.Ã§1f ̂'ill he made.. ii' e v ~ s \  Jt is  of w u r x  o d y  the presenk rake of' ero\viIt con~iiiiit.';<l. Teck"s~~~- 
inspossible to foreca-'~. Fox example, li is not Impos- SogicaSlv speakiiig, ihi-. is c w a i n h  noi iniposp&jp. 

isible that w may home day he able la 01)serve d m : h  Khether  the political and ec$;n!t~~,iii. proh lvin': ?,vl'iK*}! 
~ h ~ t h e r  iiwm i s  animal life on @as'?-. Kiir tlie rets!iza- skmd in the w a y  rail be suhcd  or n i t !  2 -  L[ :-iii1jeet w 
ti<ni of thks p a l  v,i!j reqÃ§ir some &Isolly ~ c v i  di-;ci.~pry which 1 shall offer no prediciiou;- *lia~cver. 
t t  ihe tcchmqne <if i.sEw'rvaiiitii--;+ di.-ici-nery slot yej T cimUcE, of  cosirse. go on iinkti  niieh d ' iz&is~Sie ' t ie . - -  
in  si$ji?,  

about  neÃ posibilhies. Hist you arc a?- ,-ship i<i- <lo &is 

SilniWK. tbv  camfrol of  wdaiu disease-, i b ~  cxteii- at I~isure  I am. A^ 1 < 5 y P  ^i>~ 1 ,c f l a i~  hm 

siors of num'.'i life span to, say. 150 year-.,, the c o s t ~ r ~ l  ~n'edirtiii",ihni;3 $ha% violair ha-ic l s v -  of p ~ i i y s ~ ~  

of the weather, a ~ d  ihe many o ~ W r  tliirip xvlii*>,h we fir chemistry, some ( 8 4  your pn~!lt-iion;- an- boissu"! lo  

like to think abou! raÃ come aiunft only  wheu a3ui if come true- prikvided 4 v<)u 3i1akv Jolt of zI1t>i1~+ 
totally nt-w vii-wiific di-icnvcbries are made. i\o o w  can 
-ay such Jiscoverjes will wil be ni>-ide----hiit no one can The chaiienge - and how we can meet i t  

predict %hen they % i l l  vomc, Arid MJ wha t?  D i a i  is ihe r!i;~llen>_-t:? %'"liar ~ i i a lS  
The +cond t j  i . e  of tiew ck*vcJop~'icnt~ zvhich nsiglti w*': do i ) ib i>~ t  i t ?  

r , 
be anhc~ipakd  are ikoi-e l i a d  on pre.-t'uiiy linowii sck'i's- ! here are. of v<tur?e, ihc+-e ii Iio ft'-,-st- i i t c  hJliue - 

k i f k  facih huf  rquiriiig p i ~ t i ~ a i  i t ~ v ~ w ~ i ~ e  c i e~ t~ I$ tp~e i i t  ~410 fear the f t ~ r t h  iuc$gr~a+ t ~ f  ~ W W  A U ~  ~ ~ t ~ i j ~ t ~ ! ~ ~ ~ ~ ~  

in hi-itig tiiem i i t h i  h e i t i v f i r  in i-t:nffer shf-m prwtk'til There have 3hvay-i !>etw ktivh pmtj'ie. A %t.-h$~ol hoard 
ami eroininiiral. The liractiral iitilization of nuclenr in Ohio a hundred year3 agn pa>& a rule itmt U~ 
energy for the genpratlon of elertric 1 ~ 0 ~ e r  Sic's in thi? school rooms sitonid not he used i'or discu?.si(?n of qich 
class. The hasic xieiiti iic knowledge .necessary for this wicked and impossible thi l ip as  ateaÃ§ ~ i s & f i ~ a  and rai 
use is at hand .  ihit ho-n i n n g i i  will Kc lidfire a irpiiaMe i-uads. Still earlier iii Eiiglaful. a menilwi- of Pitr!iaFHent 
and j>rai;ht;ai power p h n i  iv iH he designed and built heatedly dotouneed the daiifiers 01 oar si'oi\ing kiiox7]- 
k still uncertain. Surely e'tp~rimental units Ã ill be edge and teaching of geography, i t  w i l l  lie ibe ruination 
n ~ e r a ~ i n p -  within tile yeark- assuming o f  w r s p  hag oi' the cornwon peoiiE~. In' ,-aSii. 4tioiht~;' defaOiincpti 
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