
tion on the morphological method. Metachc~ncstq-. as ticiined by Dr. tin: prodw-tioil of power, or m r ~  
here are some further references: Zwicky, is "'the science of those re- specifically for the generation of 

actions which involve initial meta- propulsive power. 
F. Zwicky, Morphology and Nomenclature excited states of matter.'* 1. The excited particIra may be 
of Jet Engines, Aeronautic(zl Engineering Says Dr. Zwickv7 in fuller ex- used wherever they are found naiur- 
Rez>iew. h c  1947: Tile Morphological planation : ail?. for instanre in the upper at- 
Method of Analysis and Constnaction. e search for ever hieher con- mosphere am{ in interstellar space. 

, 7  t . ' oa ia i~ t 'Aa~rmwy Vuliinie. I i i ~ ~ s r i e n r e  centralions of energy 1 hih inyulves $be of ihe 
Ptlblisherh. 1948: Morr~hojogicai Aitrono- the idea is proposed to attempt ihp irirky i ~ u l i l c i n  of artiiiriailt de- 
Y f l l f ie ' l 'a fa f~-  Val. 689 845 (19481: stabilization in hulk and the q k i -  ~xcilin,,; the particles and of Iran.-- 
Morphology of Aerial P r o ~ ~ ~ l s i o ~ ~ ,  HtdwH- tfitioit in uwcrust.-opU- quo!ttiiH", oi' jt-rring [lie eitergy gained iuio pro- 
<-a Physica Irta, 21. 399 ( 1948). rnc/(~.s/abIe high criers,? ~ a k s  of puhive ijiot\er. for instance to drive 

mcitter. It is for instance of vital a n.iL^~ile. 
E & S has a limited number of Importance to make available propel- 2. The excited particles may be 

reprinth of these articles on hand if lants of high energy density in order colk'cied and stabilized in  hulk into 
anyone is unable to come by them to operate long distance rockets, a metachemica1 liropeI!an~ of macro- 
himself . Generally speaking both high energy .-copic clensiiy- and energy hagher 

per unit mass and per unit volume than that which is rharac~eristic for 
are important. The best ordinary chemical propellant:?, The most oh- 

Metachemistry chemical propellants pack of ihe 'uom approach to the sfal~ilixation 
order of 1 to 10 Kilocalories per of meiache~nical p r o p e l l a n t s  is 

SIRS: That w* a fine a r t i c l~  of Dr. cubic centimeter or per "rani respec- ?hrou$~i the Ã§a of verv low temper- 
Zwicky's in your November issue but I tively. There exist. however, mela- altsret;, 
certainly could have wished for a fuller stable states of atoms and moiecuies in addition to the lnq~ort~mce of 
explanation of "metach~niistry" ( page 13). of t w g  lifetime whose energy lies j'netachemistry for propulsion, ihere 
Is this something I should know all about'! in the range from 10 to 100 Kilo- exist intimate r e  l a t i o n s  between' 
is it a iww science? Or is it  just some- caloric+ per gram, or even hieher, me~achemistry and $he problem of 
thing likf- inetaphysit,q? The excited metasiable states of directly e v l o i t i n ~  the radiation 

T. i. Kelly '17 atoms, ions and molecules can in from the sun as w e l l  as the p r o l > i e ~ ~  
New York City principle lie used in two way:* for of .storing enerffv for varying period,;?. 

warp, He then takes n p  in consider- atojiiiic-LomL-ran~yin~ planes may he 
able detail [lie technical develop- a high}! expensive business if the 
merit,;? which occurred cbrine: World defending country is a i m  and wel! 

Simon and Schuster, New York, F a r  II as they affected the war on prepared. Dr. B-~sh  is obviously 
273 pp. $3.50 land. i f  the air. and on and under skeptical of [lie t h t ~ i s  that the next 

Reb~icwed by Lee A.  IIuBridge the sea. These chapters are most war can he decided overnight solely 
President, California /rist//ute iiiuminating fo r  they discuss not by the opcra~ion of s. huge iieet of 

of Technolog) [he technical details of various new aloni-bo,-:ih-carrs ipigplanes. The jct 
weapons such as proximity fuses. plane a n d  the guided missile oiler 

This is a most important book. radar, rockets and the reat. but promise of formidable' defenses 
It is also both a faschsathg and their impact on the n a t u r e  of war agahs;-.! fleets of strategh' l)uiuLer.-' 

, I  

thought-provoking one. It is at times Useli' and how new iechniqiw;-. \\\U i hough there ma) be Ã§ specific 
jarring, at times reassuring It is affect future warfare. defeiise a > ; ' a i ~ ~ ~  the atomic homb 
never dill!. He demotes l\\o special cis.cs.pter;-; itseIL thew are pottwiially poherfut 

The subject matter covers a field to an analysis of ffiuded fnistiies and defeuses agahisi the planes that must 
which no one h i  Dr. Bush could atomic homhs a n d  their eil'ect on e a r n  them. 
treat in so authoritative a manner, future warfare. In vie\\ of the ex- Risk $he heart of Dr. Bush's hook 
As the au~hor  states it, "This book travagant daims d i i ch  have been is not hi< discussion of the lec!~" 
is about science and M a r  and dem- made for the future potentialities niqueb of warfare. ??athcr it  ties in  
ocracy and their inter-relations.'* of these weapons, and In view of the the chapters where he contrast;' the 

, Bush is not attempting in this equally extravagant atteinpts to dis- way.s in which these techsG(jues can 
Look to write a history of the (Mice miss them as unimportant. Dr. Bush's he dc-\eloped kind used by a demo- 
of Scientific Research and Develop- careful analysis is a contrihtfo.ii of chratka nation a? compared with their 
merit. which he headed during World surpasshfiimpoi-tance. As might be deveioprncni a d  Ã§,- 1)y a dictalor- 
V&r SL Rather he seeks first to expected, this analysis reveals [hat -hip. liere lie presents a conviiiciug 
analyze the impact of the develop- extravagant claims o n  either side are cane for  ih -1  the:i?;? thai free men in 
ments in science and technology on likely SO be false, and thai the tn-ith a d c m o c r a c ~  are iÃ a far better 
the weapons and techniques of lies along a middle road. The atomic posilion $0 t ive lop  and perferi t l ~ ;  
modern war. For ibis purpose he bomb is a weapon of cieva'-taiing techniques and inst~un'senialities' uf 

riefiy the techniques of power. But the wiping out of a war and to achieve the industrial 
a r  I and the developments highh incbs~riaiized comnry bv pouer needed to tiin a war than men 

which occurred hetween the two .seiuiins d o z e n -  o r  h u n d r e d s  of  ~ ~ i - n h c  freedom 1q suppressed under 
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a dictatorship. Dr. Bush recognizes, 
however, that the strength of a de- 
mocracy will remain great. only if 
due tention is given to preserving 

clear and decisive sufges- 
s to how the strength of de- 

mocracy can best be preserved are 
in refreshingcontrast to much of 
the partisan political bickering$ to 

Happy New Year? which we are being exposed during 
these difficult days. 

and New Year's resolutions made and can ride the improved Sunset Lim- It would be an injustice to Dr. 
broken in most quarters, about all ited to the Crescent City. It will be a Bush to attempt to summarize his 
t remains is that recurring qixes- few months yet before it will be the arguments or even his maim thesis 
0 of h a t  do h s f  0 new, $15,000,000-dollar streamliner in such a brief review, but 1 he re- 
the rest of the winter. we've been telling You abut .  But in viewer can say with assurance that 

Happily, we have the answer. Go the  antime me it's still the best way the ihou&tful reader will find 
to New Orleans. to visit the Old South. It's all Diesel- pleasure and stimulation in follow- 

~ o w e r e d , a n d m a k e s t h e r m k 4 7  ing through Dr. Bush's argunients 
a? ~ M J X ~  eastbound, 46% hours west- and analyses for himself. 
uld be lure bound- Choice of all types of Pull- It should be emphasized in con- 

enough. There's Gulf shrimp which and reserved seat reclining 
&&CHI h t  t& & ^a a b o d  ̂it^ 

is beyond comparison. Or oysters- chair cars- We know for sureÂ pn^;iy for scientists or about 
on the half shell. Rockefeller, fried, but we thi* the dining car personnel scientists, Scienlists no doubt, 
or as you like them. There's pom- in New Orkans d & r n m l  i m m w  

@ pano- And red snapper. And singu- Anyway 9 the food is scrumptious- t is  a book for every American 
larly succulent crab. You name it- citizen who is interested in the 
they've got it. Louisiana seelms a little distant to future welfare ax~d s e m r i ~ y  of his 

The restaurateurs there have a Springs g&hem An- W U D W ~ .  a i r  for the At the dropÃ£ Ã‘ alternative. you can 
of a suggestion in come more flaming shuck t oldrums in eighty- dishes than you can count -every- pius-de ne. Fast schedules ITY EST: thing from cherries jubilee to a on Golden State with KO SCIENCE 
brandy hot-foot &Iai' " conve~Gent Los Angeles connections7 by J , i a 1 ey ' ho t e l .  Simultaneously, singing put you almost within commuting waiters serenade you with a chorus distance anywhere in the west. H e n r y  Schumcm, N.Y,, 246 pp., $3 
of "La Madelon.', Reviewed by Norman II. Hoi-otvitz (Anti-inflation note: In the heart Associate Professor of Biology of the French Quarter is a wonder- octohr we put our foot in it 
fu& o~en-all-nightmarketwhere You by announcing that the ski lift at  It frequently happens that the 
can buy three piping hot9 freshly Squaw VaUey in the High Sierra was findings of science maw. in to con- 
sugared doughnuts and a cup ' s  longest." We soon found flict with accepted views. Indeed, 
Orleans9 farnouscoffee, all for out, though, that you don't get to this is an inevitable consequence of 

be p t by claiming the title, scientific inquiry, since it is the 
Anguished cries of "Foul!" from Ore- function of science to correct and 

the story- gon and Colorado sent us scurrying deepen our understanding of things. 
Next month is the big month of the for our bifocals and another look at Unfortunately, it is always painful 
year in New Orleans. The "greatest the record. What we should have and difficult to abandon the convic- 
free show on earth" gets under way said was "largest," not "longest"- tions of a lifetime. perhaps even to 
on February 14 with parades, and or maybe skipped the superlatives deny the evidence of one's senses. 
there is no let-up through Tuesday, altogether and simply said that it9sa in favor of new and strange ideas. 
February 21-Mardi Gras day this mighty fine spot for winter sports. It may even be difficult to tolerate 
year. Anyway, to each of you who has a such ideas in others. Nevertheless. 

If you'd like to get in on the fes- longer ski lift, herewith our humble this is what we are required to do 
tivities, ask your nearest S.PÃ agent apologies. if we are to enjoy the benefits which 
about it. There'll be a special tour (In passing, however, we might science alone can br ing The free 
train leaving San Francisco and Los lay claim, to the worlcTs longest, expression of ideas is essential for 
AngelesFebruary 15, withratesfrom most luxurious, least expensive ski science, and Society adopts 
$ 2  to $375 (from LW Angeles), lift at that. We have a slick new San an authoritarian attitude, that is to 
including a private grandstand view Francisco- l o r  car service on say, wherever it in effect demands 
of Mardi Gras parades, plus a flock the Overland. It serves Truckee and unanimity of opinion, the pursuit 
of extra side-trips, parties and enter- the High Sierra ski country and it's of science becomes impossible. 
tainment going and coming* - m a d e  for winter sports fans- The genetic3 controversy in the 

If you don't get in on this one, you Only $7.50 one way, $13.50 round- USSR is the mosi rcci3n episode iIj 
might as well give yourself up-for trip, plus tax. That's less than Sf a. (he long conliict with authoritarian- 
Lent, anyway. mile on the roundtrip.) ism which has marked the rise of 

science. It so happens that the find- 
ings of genetics have come into 
o s i t i o n  to certain keneta of the 

@ CONTINUED ON PAGE 22  
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it he scuttled i s  to rni'smiderstand Party to my report?' I answer: "'1%~ 
the nature of scientific progress, To Central C o m d t e e  of the Payty 
quote the lake 34orris R. Cohen, "If examined my report and approved 
every discovery simply replaced ail it." {Stormy applause. Ovafiw. +All 
previous knowledge. we should have rise.Y7 
so~uelhing like an orienial dynastic The Central Cominitec-; is appar- 
change where the new regime kills eiitly the ~'iltimate autliority in scien- 
off ail the remnants of the old re- tific malters. The dimt ion wdy 
gime which it displaces. The pros- sunsmcd up by I. M. Pulvakov in 
ress of hdence is not a complete his speech of recantation foHowing 
replacing of the old by the new. hut the above announcement: '" , , . One 
a process of continual seif-correc- must frankly say that the Miehurhiian 
tion .** trend i s  the hiyhroad of develop- 

1 is just such a dynastic change ment of our htoiogical science, and 
whirh i s  now taking place in Soviet this i s  the road <\e rnust follow. 
biology. ostensibly on the basis of It i5 the only posibie ruad for  
~xperhnenis the interpretation of Bolsheviks, Party and noil-part;!. 
which Is; not merely dubious, but who desire to work in the field of 
indeterminatet since they have not our biological science and briug 
been properly described. How is this benefit to our Soviet people. to our 
to be accounted for? Does it mean Country . . . It is necessary lo 
Russian scientists have forgotten how under~iand  the chief and funda- 
to evaluate evidence? I think not. mental thiÃ§g rsamely, &at our Party 

has helped us to effect a profound 
The p r i m e  consideration and radical reconsiruc't'ion of our 


