


i ~ ~ i t f i  arc enough miles of oil and R a t -  

s-sril  gas pipe hnes in the U. S. A. to 
circle t h e  work! a t  tl-ic equator 16 times! 

h i s  vast. 4E.O( 0-mile network is 
made up of crude oil lines, oil prodiicts 
pipe hues aiid natural gas lines. This 
network has hclpi-d ro m:iLc t?>c benefits 
of g a ~ ~ l k t \  fuel oil and oil prodncts 
rendiiy available to everybody. . . i t  has 
hciptd to bring gas heating t o  many 
parts a d  tlifc country. 

Bu t  th$b eun&~~sndy-cxpai'sdi~sg unticr- 

I t  wit5 require t1'sousanJ.s more miles of of a few of our large-st imiversities. 
p i p  k the  near future. S-o h d p  meet t h e  fundanwnttii objectives of these 
this demand, United States Steel Gil programs are to assure ernploy ees maxi- 
put two more Lirge-diamctcr pipe mills mum opportunity for personal de~e1t . t~ -  
into operation in the next few munrSis, merit and to provide them with a sound 

1 i i e  sieel iniiusitq is a growing kdus- foundation for advancement within the  
. . 

try.. not only in tfcnris of piaucs org:~nsL:tuon. 
' . 

:inJ facilities, but in cemis of ptrwtineL 1 h e  t'ra~nsngpprograsns in United 
too. At the prescm Gme. the  number of States Steel hay<-  become the  "pipe !ij2cy7 

a .  

United States Steel enipiojws p a r n o -  to swcfcssfiii careers fur huntlpech oi 
paring in cductidosi.al p u ~ ~ i m s  i s  ex- capable yoastg men, 



h e  electric lamps you see between the boxes in a matter of seconds yoti have- %re in yoisr sroffh !ts@ss--and these ray-blocking, ray- 
on the tiable arc cxactly a1ike-ti~cy geftertite hai~ds 5 transmitting glasses represent only one of a 
both povi~erful Gghl and intense heat. The twlaiKttiBB one of the glass plates multitude of outstanding developments that 

1 f yen should concentraw the beam of one transmits t lie comparatively cool, visible rays "lrned Corning re~utatioi'. 

of them with a reflector and plug it into an generated by the bulb, biocking off most of We hope you'l! keep in mind that Coming 
ordinary socket. yoi?'d be pcacucaiiy bliiided the invisible heat rays. The other aiiows oniy research and technical ski]! have made glass 
by its glare and your clothes scorched by the invisible heat rays to pass. one of the most W T S ~ E ~ ~  engineering mate- 
the heat-unicss you turned away fast! These pieces of glass are only two of ihc "'" ""' is. 

But 3ook what happens when you put titem dozcns of q-transmitting or ray-bfocking For when you're out of school and arc 
into the fixtures in the foreground. so their glasses that Coming makes-$asses that concerned with product and process pian- 
beams arc covered by two differcni kinds of can pick out any segment of the iieht spec- ning, yoifil h d  it so your advantage to call 
Corning glass. trum and put k where it's needed. on Corning beforevour plans reach the blue- 

The beam from the bulb on the left is For a JaniD shielded a Corn. 1'""' ^ E e .  <"'""""<Â Gf'~Â¥ ÃˆÂ¥"Â¥k Cornin& 

cooled down so sharply that you can hold a itis glass which transmits only near ufrravio- "'"' 
wisp of newspaper in it for hours without let rays lights auiomobiie instrument panels 
its catching fire. Yei the light is almost as without glare. Another kind of Coming glass 
dazzling as ever. transmits only invisible infrared rays and 

~~~i~~ now that no light shines is used in electronically controHed burglar 
from the bulb in the fixture on the right. But alarm systems- 

i f  you hold a piece 01 newspaper over it- Througiwiit industry, Coming weans fe' 
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vi i~ u i i ,  m, 5 ENGIN G AND SCIEN i.+Idy i - ' E i w l W i  i%ii 

--. P - m m % . - - - - . - w - P P  P- 

L E 

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 

FEBRUARY 1950-7 





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$~ol hoard 
ami eroininiiral. The liractiral iitilization of nuclenr in Ohio a hundred year3 agn pa>& a rule itmt U~ 
energy for the genpratlon of elertric 1 ~ 0 ~ e r  Sic's in thi? school rooms sitonid not he used i'or discu?.si(?n of qich 
class. The hasic xieiiti iic knowledge .necessary for this wicked and impossible thi l ip as  ateaÃ§ ~ i s & f i ~ a  and rai 
use is at hand .  ihit ho-n i n n g i i  will Kc lidfire a irpiiaMe i-uads. Still earlier iii Eiiglaful. a menilwi- of Pitr!iaFHent 
and j>rai;ht;ai power p h n i  iv iH he designed and built heatedly dotouneed the daiifiers 01 oar si'oi\ing kiiox7]- 
k still uncertain. Surely e'tp~rimental units Ã ill be edge and teaching of geography, i t  w i l l  lie ibe ruination 
n ~ e r a ~ i n p -  within tile yeark- assuming o f  w r s p  hag oi' the cornwon peoiiE~. In' ,-aSii. 4tioiht~;' defaOiincpti 
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iecau?e h hac'tcrioplu2.g~ v k i s  a ~ a c k a  bac1t'ri.x i ~ s  
(ii+-ovcry raised great hopes thai il mi"} .̂ o#er a msrp 
fo r  l$ac~erla-t:au~cd <disea:,(̂ . 1[ w ~ u i d  S W  f i  -.iuiple 
mailer. riociors l h o u ~ b t ,  to dost' a patient fiith haekerio 
p h a p  end lei i h ~  "phage"' kill the gmh? bacteria. For 
a ni-imhcr of rpasorai t h e  s-.rhcww faiiei-l. Hut bacterio- 
phage. becau+v ii opwtes- .  a t  sneh a.ii ejementary level 
of l i fp.  has m&  ̂ for UF early failure by becoming 
an ideal loo! figr +ifn&e.-' of r~produrtiois. iii laboratories 
a[ the I n s t i ~ i i v  aiul eLt-when-;. 

mixat happen when a virus. as\ tha t  oi jxiiio,, peiietrrtte;: 
e nerve cell uf a victim. 

inseparably hound wi th  the prolilcrn-a of ircjmt&sdio!i 
are iboae o f  hciedity. for  heredity is it) [he hog! analysis 
simpiy somelbing ^)at results f rom t.he process of rf'giri.+ 

u And in i-mderaanditig henb~ii~y. iuo. t h e  La<-'- 
teriophage i s  ihercfore ~ s e l u i .  The ^c\fw ?-,trdhw of 

phage that scieiitista v w  invas iably  hroed irix; IO i'iti'in 

in certain way-i-in shape, to? exampie, atsd in i h ~  
l e t  of time that it take? f u r  a phage to r m i l ~ i p l y  <md 
1111rst the bacterium khal i t  has ili'vaded. For 8 r i j  givcri 
m of the :?ever> 3lrain.s of Lackerioplsage., rhes+ particif- 
lar traits remain unt'hanzed through geiier8tiori at ier  
generation. 

But there are a f e w  [rails that c h a Ã § g ~  Ofic c'oritrois 
the size of plaque slia~ each hirain of phage ram prodwe 
in a Petri dish of K. coli: a hirain thai normally i,in the 
*wiI(T0 stake, a biologibt wouih ^a'y 'I linsitb itself to sniall 
plaques may besin to make larger ouch. Another changt+ 







747 answered that tjuestion fo r  himself: '"if I knew scienbs! the g j x s t m ~ s  of his ern)$, in  i'liq'ous'sihig d'sc 
sorrsethirsa; beneficial to niyself but hannfui to o n  famil>- importance of 5g)r~adky the n-iigiow o//i/u.dc---^f, 
l fiould drive i t  ou!  of m y  nibid, If I knew son i r th in~  attitiule of woritt loyally . 
a d v a n i a g ~ o ~ s  lo my family hut: injurious to m\ couistry, The religious leader, trn the other hand, ib proiw to 

would try to forget it. I f  I knew something profitable say that the fitorid ~ o u ~ l d  lie a perfect orid if  the liearb 
to my country but dei-rhne~tal to Europe or profitable of men were righl. Bui he is firon$. too. lie has o~s& 
to Europe and detrimental to the human race. I ivoaid S O  look at the horrors of inquisitions Ã§ of religio'Ã§ 
consider U a crime." wars. which have been carried on In tiit- inain i t ?  .-.kjcerr 

From my point of view. the supreme personal and men u~lio thought they wereb doin^ ihc  vt ili of  Or 
indivkiual opportunity and reslionbibility of etery one again. he has oish to acquaint Itinitielf Â¥-,\^ she hision 
of nr-, withoui exception, in the present ~ to r ld  i%is of Inl'evtious disea5es like n-salaria. \el!<m i 'acr. ivpl-tobl, 
s suhs~antiaily as Montesquieu staled it tho hundred isyphiiis. cic.: for these h a v ~  Iwwi -ipreaii and S S ' Y ~ ?  
]ears ago. So far as; 3 myself am i:oncemed, ihat rp- populatioils Infected, sometinseb fiijx-~d $fist. through 
+poni-.ihilily can be rephrased thus: practices not on{? tolerated but iucuk';~te<l. $>i'h:n m- 

I i5 so to shape my o w  wnduci.  &t al l  i h i i e~  as. forcecc by vi'dJ-ineatsin1.; bill uneiilis,htenad religion? 
in my own  carefully considered judgment. io  promite leaders. 
best the well-being of' mankind as  a whole; in other ! shdS give t f i o  concrehl iiiosirations. 1 am told by 
words, to start building on my own account that better reliable observers that the sanitary conditions in some 
world for which I pray. The sum of ail such efforts of  the coinitrie.-i between flu; Mediterranean lutiia 
i constitute at least a firs1 big step loward the at- are 30 bad that of all the liabies born only a minor 
tainment of llial better world. fraction survive through infancy, ihe reasoil beby that 

'This means h a t  my p ~ r s m a l  jokt is to clevelop an h e  kor~ i~x  teacikc>s that r w ' s t ~ i ~ ~ g  ivater i$ ~ w r e d  a d  is 
aitiiude of willingness Letter of determh'ia~ion--lo sub- io !w i i~ed  for ho;.h drli'skiiig and hathing l,Ã§rl,orieÃˆ 
ordiuate my o w  immediate personal Smpuihes.: appetites. ~ S t u l I ?  %'Â¥:thou reference tlu- favt ilia! ii may he 
desires and short-range iuterests to the larger good of mixed with seuage and iuaded with 9 phoid aÃ§ other 
m\ i ' e l i o ~ ~  man. us 1 w e  it. in  cases in which there seems noxious germs. fix Mohammed ihvd before sas'sitary 
to rue upon careful consideration to be coisfiici be twen knowledge PaFw into exifttem,~. 
the ivko. Otherwise I am free lo follow my hiciinations. Another coiitepicuoui-. and a very t h e  iilu.sirahon of 

the point here at iss'ise is found i n  rdigiuus oppt.tsitioii 

T h e  essence of religion to population coniroi measures in cons-itries already $0 
overpopulated i h a ~  the Ã § ~ l  hop[" of cicapt' from the 

'urther ,  that kind of altruistic idealism is certain1 y a t i s i a n  hell l?i to Id them remain $31 disease-ridden 
the very essence of the teachings of Jesub. From my that the oncoming population dies <$IT a-> fast a.",il Is 
point uf view. this attitude is the essence of religiois. produced. 
And tiot frorii my point nt view alone, for Alfred N, F a k e  another i1 lustrakitiÃ from the ~ d a l  f i i - ' { t i .  Look 
Wliitehead defines r e l i g i~n  i n  these four words: "He- a t  the worldwide dl+a?-terh pro i t ah4  hnolvhq! more 
l i + ois 13 ~i urhl loyalty -"' It i~ - '~es san ly  hsvohes faith dea~.iis eveti than %'oriti War I!, P. hich hale hAi~:u$~l 
in S-hc exiskencr of au t i l tha te  Good (Ehistein calls it from the preaching bj  sincere asid veii-awusuug bist 
' h e  inielliaefsce manifested in nature") v~hich i3 worth mLsgiiitled ant1 bad-thinking fanatic's 01 ihv Marx-$.enhi 
v i i i y  t,r dyiup for-a Good whicli jusiilies one in a s s  war. for example. perhaps lhc- nios'i lion-iLJs~ type 
sacrificing hih life, if need he. to promote i ~ ,  as our of war ever started. in order to s w  clearly that guod 
bojs did in the terrible war just past. I f  there is a hearts coupk'd with bad heads a re  qiiite fis dedructive 
better definition of a belie!' in God than that; L at of social well-twiisa, a3 are g w d  heaA coupled %it i t  
leas[+ rso~ knot\> ^hat i t  k. had heartÂ¥: 

But [his altitude of world iojalty. which is the 
measure of one's personal ntorai character--and for 
ihL- there Is no substitute whatever ---is clearly an attri- 'The good of the whole" 
Smte of the emotions and the will. where lie. In f ' a c ~  
the springs of all our conduct. That attitude has noth- Ch:arly. [hen, In t ih ' i d~ i i<  personal morality. o! Q hich 
ins 10 d o  \\ith knou' ledy.  1 ma) be as ignorant a" iieach olie of us i^lu'-t he his oivn jiidgce. h i i d i t t b  i o  tiis 
loitentot. but If 1 am Iii1if1fi u p  dr my li& doing, &hat. ~ i i h  social morality. lor this laucr (ivpeisfls a< I din 
i n  ail -ieriousne:-i~, 1 think 1 ought to do. that is obviously usins  I t ,  indeed a< I <le!i.n(; it, i>oi at all Ã§l>o Lhai 3 
i l l  that can be aAed of me. Thai. I think, is d i a t  makes i my ignorance may think is r ight .  hut rather 
the difference betfiecii a religious and a nonreiiai~cia \\ha sort 01 procedures dti actua!ly hi3l promote A O C ~ X /  

man today. The main acthity, I think, of the churches well-king. or " the  gootl of the D ho!~. . '  That ih a ~ U K P -  

should. atid does consihi in  the effort 1:0 spread as widely tios-s of wience or kncnviedge. ]Hire at-sii simple. Thai is 
a* possih1t~ this attitude of world loyally. what the university and all i>f  oisr research i n s t k u t ~  

scic-tilist is incline<] to underrate the importance are here primarily to disccncr d l o  teaeli, It ia i i 

of this effon to the spirit or  attitude of ~ ~ ~ l d  question 10 which f ie shai! of coursi: ueser  ha^^ the 
~ o y i f ] ~ y e  think he ir- fundamentally wronir{ And to conipiete a n a N e r  htx:ai)se \'e &ail iievcr p o s ~ s  a11 
convince hbnse]f of error he has only to ask himself: knowledge: aiui yet i t  is a q ~ e ~ t i ~ n  to a i s i ~ h  ~e have 
Itow many of us live up to what bve ourselves krunv  bee^ able each year to &he helter and better a n s ~ c r 5  
vve ought to do? That shnuld make him realize the as our hiowledge of pliy-iics and chcinii'iry dud  Jjiolog: 
ina3&Si[de o[ his mistake. Or. if he shrink5 fronj or i n  all iheir iiiLi-IEli~i~is. and ~ C O ~ O ~ T  psycholi.igy 
discounts such [hen let him take [he easier ami economic and history and aoiertsnier'st ,zs'oM'-, ar;d 
task of up i n  hi'- the number of the application!- u <  thc'se iseies-iws So wir y i ' f y  life 
men \ \hum he regards as e~sentiaiiy self-centered, de- increase*, For hi each osw of t h e  field" } h e w  ^it11 
void of ally sciise >w?'iaI r i ~ ~ o i i s i b i i i t ~  though thev ail our ignorance, a corf-1 of ilefimle. e-iiahiis!tf-fii lion- 
may be recognizes! as \cry able a i d  wdl-iisformed. ! rontroversiai kimwledge already a~aitiec! [ha[ can he 
slispe.ct uij) finti ins list a long i;ii<;. Ki~her takeit. hisofar as it goes. as a depeiuhhie guide tt; cor- 

thesf two prcÃ§:pdure should bring honw to Â¥th r̂ cA thinking aiui correct acliug. 
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4 rtji.^)if p i ~ % / j s . t ~  of R. f ,  /I,!SIIiku/n., in hî  o f f i f - a ( '  at - f h v  I f i sa i i i te ,  uuh his bzu,c-/i~4v ̂ c r ~ ~ ' v  htpi h w r d ,  

and reads: " N o  niaÃ haih seen Cod a t  anv tinw 
If a man says I l u ~ , ~  God and .hateth his brother he  u 
8 liar: for he that loie~ii  Ã § o  Ins brother whom he bath 
seen, licw can he  lux,^ Cud whom he hrfth not seei;i?" 
i n  other wordhi one's airnude loward Ow-! f i  reveajipd 

secoiid a u ~ v e i -  is ~ i k e i s  Irons Dean Sl~Gier 
Mathew head of tW Baptiht D i v i n i t y  Srhooj of d u ~  
Un ive r s jq  uf Liticago, To the iuqu i r j .  "'Do yois Iteiieve 
hi God?/'  iw replied "That. tv friend, I+ a 4piehtioii 
winch require? an education rather t h a n  an an'-wer." 

My third form of reply is rny <wÃ anil reacL: I do 
not see how there can be any senbe ui' duty,; or any 
reason for ai krnisiic conduck vyhich i k  entirely divorced 
from the ronviction thai moral conduct, or wtiai we 
call goodness. is somehow or other worth'n,hile, liiat 
there iss Something in the universe which give,- signific- 
ance and smaui i~y, .  call it value if you w i l l .  to t x i  stence : 
and no such sense of vahic can pussihb inhere i n  mere 
lumps of dead ina t t t - r  interactins accordinuli t  purely 
nsechanical ia\.ts. Thousands of years ago Job s~svv  the 
iuti l i ly of finite inan's attempting ~0 define Gwi wheit 
he cried. "Can man with scarchius, lind oui God?'- 
Similarly, wise  men ever hinc~ h a i e  a lways  looked in 
amazement. at d ie  wonderful os,tierlinesa of iiatm-e and 
iheri recognized their ohis ionoranre a d  finiteness a i ~ i  
have been conteiit to hiaud i n  hilence aisd in revecencp 
before the Being "who 55 h i 1 / i t > / t /  in Nature, repeahng, 
with the psalmist, "The foi)! hath said hi his heari, 
h e  I s  no God."' Einstein. on?- of t i k i p  wisesi, of suodens 
inen. has written : 

is enough for  me to contemplate I J W  n'sy+tvry of 
wlisek~t" life perpe~ualhig itself t h r o u g h  a l l  t'twuiSv, 
io rellect iipon she marveioite "iirueiure Ã§! tile Universe 
which v~.e ran dimly perceive. add 10 try hnr!t!)J! U~ 
comprehend even an irhmi-ebimai parr of the trffeH'i-- 
gefice manift3ied hi natin'e."' 

1 myself wed no better defWtiun of Cud tha~s $hat. 
and some s i~eb idea is in all raiigioit a i  a bask tor 
I b e  i d e i ~  of d ~ q ' ,  















i n c  wa,~  ~:;+t'heti c h w L  lki.~l riÃˆnit i l t  $ s e i % i Q  iii<>i+%. 

m a k i n v a n  ax i'sila hir cm-ioi~ nwnt of  %20.000. 
Righi now a local architect I;- cirafika, up plan;-. for 

!he p rojwtcd reshlenet; p a t  is. as I t i h  r i~itr ibut wu $0 
the putject, Cons'tnictiou ni<n- ,yet t n n h  ~ $ 3 . )  par{> 
ah March" iinci the residence sJio'sdd bt- r^t+ f'aii, 

Eminent Member 









@ The Wiashiikgkt>t~ 4.hpier at ~ i j e  Roger Smith 
Hotel on January 30 to hem Pr~si&ni  DuBridge speak 
on ''Caliech 'Todayw&' There i+7ert3 aboui 35 present, ii-P 
eluding [he wives uf twelve of the n ~ r n h e r s ~  01-1 haad 
were; Ctt%tecb Prd'essor~ 4-.* Cb Lauritserl? F, C'# i-4incival!.o 
a ~ ~ d  H b  1'. Bobertso~i aiong wi& J* Boyd- j, $9, 13~1~hamfi .  
C" A *  Hunuister7 D. C. CmtpixIi ,  Rv Dn &'k~~cl~:r.. J e  

Fullin, kl C:* ld'itcha J, Frizi~tf< !is I,, ffaeff,, t:& 
I I ~ Y ~ I ~ s ,  it. %$. . h ~ ~ g e r -  ,A, f A w  1 ~ ~ t r ~ b a r d -  D, PI. l~~ t ig l j -  
ridge,, (4, L t ~ \ , t d k ' ~  PC C. Yutting- 13. f3* Pastc~riza~ R 4, 
S a p L  t :b  tY, Stirling G.  b'. 'Tay-ior* m d  Ke ETatariah~, 

Management Club Speakers 

to give you the maximum of service8 whefher 2 i s  
a s m d !  partj a large part? or a prcxkt  from your  
ideas fa the shipped article direct fa your  custa- 
mers) under your name# from our plant+ 











Artificial Stars 

@ A S T R W O M ~ H S  IT T U E  IJnivers-Ky of (Atiifnrnia'1- 
Lick Obhervatory hen e sSeftigi~:c! art ingenious nev 
syplem for hcreas i rq t  the ;neCurary d' star 1neas!:1ren1cnts. 
Dr. Joel Slehbin- aiui his ashociaic Dr. Geratri kroit. 
no^ make 1 e \ c ~ o ~  t i c  oOst~rvt~i-ioriy. of ar t i f ic ia l  dsr- 
perchec% on acijactai~t pcak-s from 1.000 to 3.000 feet 
Â¥ii\<sv The artificial btar.1- consi;4 of lamp.1- u i i h  tungste~l 
f i l a m e n t  vlhich haxe mnpcrakurcs of h i .  2>500 &- 
grws absolute centigrade. Each iamb ift placed in a 
box ^ h i &  has a hjnaii hole per~niiii .nmhb--er\ers to see 
jui-t a part of [he i i gh  from rhf filament, When a 
ide-cope is ~ r a i ~ ~ e t i  on il. ohserve1.s see an artificia1 
star ~ i t h  a mayni~ude ;jpproximathiviha~ of the Iiright- 
esJ. .stars such a? Ai-ci~n'up a d  &it>1gei^e. 

In astnfuomy the niagniiude, or hnghineas. of stat-& 
and 1t1creforfb iheir disr;1jt~ce from ihf- earth) L &*- 
tcarsliined by {heir coIors. (h1or is in turn cleter11tii1~d 
h\ teniperat11rc1. Thv 1)rightebl aijd hotteat stars are I-il~it ' ; :  

the next. b r igh i - t  arc ~ I ~ i t c ,  the I'aintcst are red. 'rI1c1-e- 
fore. 1!' ihf I 'niversity of CaIiforr1Ia astrot~o~xer<l~ know 
[lie hhntperaturc of [heir artificial stars. vihcn the spec- 
trum of a real -star I I I ~ I C ~ C S  that of an ~riificia1 one 
they w i H  bf- ahie to say i t  ha? ihi" same i.entjiertstnre, 
Ksio~ing hoii hot tlw h ia r  is they wi!i kt~ofi hou ii'fiich 

i$lt i t  i--, ? k i n g  oiL When iiiq deierniiite I W H  much 
light i? being received the\ w i l l  he ah!e i o  tell how 
much ha;i been U>sl on }he \\av, and bcw far the t̂ar 
^s irons the p m h ,  

h e  fragntw~t ha'- I I ( ~ M  been 1iir11eti ̂ ver U> ,let 
Pri ip~L-ion Uhor*q -by the A 8 - i ~  Oriifiam;!; $1~- 
psr!nsenf situ! Genera S Eiec i r i r ,  hich ^ere n-'ponbihie 
for l i n n g  the rorkci-in the hope iliyt h ^ i l l  provide 
h3fonnatio.n LI~WU! l l i ~  atre*eri e i i ~ i ? i t ~ i . e ~ ~ ~ i  h j  aii i fec- 
~ ~ m c  rGssiles, 

Water Shortage 



1NY AS IT IS, tint little recttmgic abuve i s  motion pictiirc's. you mi) pack" a plow, a pitint, ;i T i i ~ i ~ x t ~  w e  in black and white-as i t  appears w h ~ l ~  prucoss into a srnal5 cat1 of fihu . . . travel it 
microfilm. Evcrythi~ig there, c-ond(in,sed to a wlierc yon will. show i t  off "large us life.' anci liincli 

mere spot, but ready to be brought back full size more draniati~ully~ 
with all its fcaturcs intact For photography can Only a. suggestion , . . this . . . of wluit photog- 
reduce trcmndousiy witlmut losing a detail, raphy can do because it is able to condense. :4ucI 

\s a business or ;~?~c)-/e~ss'ioiid man, y m  can utilise because it has many other unique characteristics 
plioiogn~phg9s reducing ability in m y  of m q  as wcil. photography is becoming an increasingly 
impotlmt w q s .  important toot a11 through science, business, and 

Yost can utilize it  to s a w  space. . . Â£ s p e d  inaii1j{acturi~i$~ 

ndi-t'ciiicc-. With Hecboniak nikrofilmhig, vow ciÃ§ Whenever yoÃ want to improve methods o i  

"debulk" files 99% . . . keep the records at hand tor recording, measuring. testing. teachiin.;, or coiint- 
quick viewing, full size; in a Reeordak Header. less other functions. be sure to consider the im- 

you can p ~ K f i o g r a l ~  to make salrs pros- ~ ~ i i i i i  abilities and ad 
mila tions more complete, inure resu 1 Lfd, 'Wit11 iastrmars !?~dak 
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