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Editor's Preface

Anthologies are often billed 3y offering the seader the “Deat”

' v.n‘\sapséf (beir kind W £ had, whatever that kind may be.
Aside from the fact that su_:h claims are too presumptuots for
foy taste, 3 i as

o a collection of “best”™
itings on science would miss the mark. I haven't tried to pick
the Ybest” writings on science, My object has been to aglect, inv
stead, mxticles and paptrs that 1ell, 25 simply 28 rgamuhly Bs-
sible, something of what modern science iy doing, and what
scientists are interested in and bow they wark—in shost, some-
thing of what modera acience is about.

Most of the selections 2re from the writing of profeasionat
scientista. The reason for this 38 simople. Scientisty are not often
able to write understzndably abaut science, Bu¢ when they can,
they are apt to be much better at it than professional writers.
They kmow their subjects better, They are not gushinply agive

ahaut science {though they may be as naive about other mate
tery ay the rest of us).

it course, acientisty have pot written good popular artictey
sbout every interesting aspect of modern science, $0 1 have not
hesitated {0 use the work of journahats when thay yeemed best,
A casual glance through the table of contents will disclose
the omission of many interesting Gelds of scientific work. This
is due mataly to the impossibility of compressing o vast 2n
eaterprise a3 modern scicnce into a single book, It it slso due,
M'n_\m. 10 the Circumstance tha there are important scicnﬁﬁ;
activites of which no one~w betber scientist or joumalist—has
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leamned about photosynthesis. Up to the time this book went to
press, though, no article or recent work on photosynthesis suit-
able for the general reader had been published anywhere that 1
know of. 1 bepe it wnll be possnble to remedy omissions like this

10 identity. 1 owe #lso panticular thanks to Mildred Kapitow,
who did a most efficient job of arranging permissions; and to
Evelyn M. Jensen and Mrs. Paul B. Hoeber, who bad the labori-
ous jobs of typing the manuscript and checking copy.

Leonard Eagel
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thus his wealth and well-being. If we can do this, may we not
also achieve a world revalution that will reduce the ranks of the
have-nots and thereby release the tensions that arise from want
and’despair? May we not really show that Toynbee was right
when he predicted that this century could be the “first age since
the dawn of civilization . . . in which people dared to think it
practical to make the benefits of civilization available to the
whole himan race?"

In suggesting these possible benign effects of the current out-
pouring of scientific discoveries and technology, I do not wish
to be blind to the duality of this power. It can be used for evil
and destruction, as well as for growth and for the benefit of
the “whole human race.” This is true of all forms of knowledge

and power, of whu:b smencc is only one. The solution is not to
wltiine an Hone lies in all

+ inteal—

Todny our gre:n problem and oppanumly 13 to let science be
- annd The beneficent

. . DI + field to reduce
ey . Lot « face is that sci+
. e . . e vy hemmed in by

R . o « will be lost, itt
r:mks weakened, and its creativity dummsned. I American
science is to continue to prosper, if it is to continue to attract
its proper complcmcn( of creative and gifted minds, scientists
must combat the normns that science and engincering are in-

T with the discip of the great humanities, that

xhey are narrowly materialistic and destructive of human vatues.
We live in a period marked by both subtle and gross assaults
on intetlectual life. The whole domain of science has been
represented as endangering man's nobler 2ims and ends. o the
face of the practical responsibilitics which rest in science for
our sccurity and our material welfare, it is all (oo easy for
people to become bemused by the sophistry that science it .
inimical to the spiritual ends of life, Thcx {ml ln uﬂdcmmd
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i charactee of science better understood, dut sof
';ngemm“r;“x;z advocacy of science and technology a8 the only
means of increasing our understanding and well-being. They
fmust, instead, advocate the ‘balanced sed tolerant pmcmu:m'
of the scientific epirit as one of the greal, powerful me(l?ods by
shich man can increase bis dmowledge and understanding, yet
stilf stand homble and ennobled before e wonder and the
majesty of what he does not undesstand. When \h.m peregived
and carried forward, and whea fot misused for :gyob]: ends,
science is 2 major means for “making gentle the life of E\an-
Eind" o -

i

The misapprehensions about the nature and purposes of sci-
ence which have been discussed shove may be one of the factors
underlying the current shortage of scientists. Every reader of
this book must be aware that today the need for scientists and
engineers is far preatey than the number who are ready to ss-
sume these yesponsibilities. While the Usited Stases has expe-
rienced sbortages of professionst talent in the past (notably of
physicians), we have not in many years experienced 30 great or
persistent an imbalance between supply and demand as is cyr-
sently present in wience aud engineering, The sustained searsity
of professiona! manpower in these fields, having bern widely
proclaimed, s now generally recognized, and its handicap 1o
he mation is becoming vnderstood,

Not 50 well ized or unds is the itative wa-
tuse of 1he shortage, We have a shortage of young engineers
®ho are competeat 10 handle new, advanced technolagies. We
have & shorage of research sclentists a1 engipters, We do
tand lor whom has been doubling every decade, We have an
acute shottage of scientists whose creative and Conceptustizing
Powess are exceptional. In summary, our shortage is of basically
cdum% ve_md!e young talent, rather thaq of myese Tumbers,

There u,_mdeed, 8 shortage of numbers in many, but nat au‘
Bl of science and engineering. We could betier cope with
ek 2 ahiortdge if we id not ako bave 2 severe shortage of
quality, depth, adaptability, 208 vptodatencss, T
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thus his wealth and well-being. If we can do this, may we not
also achieve a world revolution that will reduce the rapks of the
have-nots and thereby release the tensions that arise from Want
and"despair? May we not teally show that Toynbee was tight
when he predicted that this century could be the “first age since
the dawn of civilization . . . in which people dared to think it
practical to make the benefits of civilization available to the
whole himan race?”

In suggesting these possible benign effects of the current out~
pouring of scientific discoveries and technology, 1 do not wish
to be blind to the duality of ihis power. Jt can be used for evil,
and destruction, as well as for growth and for the benefit of
the “whofe human race.” This is true of all forms of knowledge
and power, € -t .ot - -
prevent the i -
the array of
whereby man seeks to control himself.

Today our great problem and opportunity is to let science be
itself and thus realize its full potential for good. The beneficent
applications of sciencd should be given a clear field ta reduce
the forces tending toward war. The hazard we face is that sci-
ence will be 50 identified with destruction, and so hemmed in by
security iderati that its real signifi will be lost, its
ranks weakened, and its creativity diminished. 1¢ American
science is to continue to prosper, if it is to continue to aftract
its proper complement of creative and gi{ted minds, scicntists
must combat the notions that scicnce and engineering are in-

ible with the disciplines of the great humanities, that
they are narrowly materialistic and destructive of human valuss.

We live in a period marked by bath subtle and grovs assaults
on inteliectual tfe. The whale domain of science has been
represented as endangering man's nohler aims and ends. In the
face of the practical responsibilities which rest in science for
our sccurity and our material welfare, it Iv 21} too eavy for
people to become bemused by the sophistry that science is .
inimical ta the spiritual ends of life. They fail to understand
that, instead. it is one of man’s most mwcgful and noble means
for scarching out truth and for augmenting man's dignity by
sugmenting hiv understanding. Scientists have an obligation to
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The misapprehensions 2baut the patvre 2nd furpows of w-
ante whith have been dissnssed sbove may be ane of the facions
underlyioy the current shortage of scientists. Every reader of
this book trust be aware that today the need for acientists and
engineers s far greater than the number Who e ready 10 23~
sume ihese yesponsibilities. While the Usited Seetmy b v e =
rienced shoriages of prferts 17 . LRI
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et dtd tngingening, The woslatned starcity
of professiopal maopower in these fickdy, having been widely
proclaimed, is now geperally recognized, and fts handicap to
e natiea is becoming understood.

Net o well i3ed of d is the qualitative na-
e of the shortage. We have a shortage of young engincers
who are competent to bandle new, advanced technologies, We
bave s shoriage of research scieatists acd engineers, the de-
miad for whom hos been doubling every decade, We Bove an
acute shortage of scieatists whose creative and condeptastizing
powen e exceptional. Ia tummary, our shortage ix of basically
educated, virutite young taleot, vather than of mere sumbers,

There i, indeed, a shortage of tamdny
fields of science and emgineering. Wi

such a shortage if we did nof ako
quillty, depth, adapabibity,

218 i snany, but pot all,
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thus his wealth and well-being. If we can 8o this, may we nof
also achieve a world revolution that will reduce the ranks of the
have-nots and thereby release the tensions that arise from wast
and despair? May we not really show that Toynbee was right
when he predicted that this century could be the “first age since
the dawn of civilization . . . in which people dared to think it
practical to make the benefits of civilization available to the
whole human race?”

In suggesting these possible benign effects of the current out-
pouring of sclentific discoverics and technology, T do not wish
1o be blind 10 the duality of {his power. 1t can be used for e\'\}
and destruction, as well as for growth and for the benefit o
the “whole human race.” This is true of nil forms of knowledge
and power, of which science is only one. The solution js not t0
prevent the tide of knowledge from rolling on. Hope lies in all

ical, phil hical, moral, spiritual—

the orray of mea politi P 7
whereby man seeks to control himself,

Taday our great problem and opportunity is to Jet science be
itself and thus reatize its full potential for good. The beneficent
applications of science should be given a clear field to rcducf
the forces tending toward war. The hazard we face is that sci-
ence will be so identificd with destruction, and 50 hemmed in by
security considerations, that its real significance will be lost, its
ranks weakened, and its ereativity diminished, If American
science is to continue to prosper, if it is to continue to attract
its proper complement of creative and gifted minds, scientists
must combat the notions that science and engineeting are in-

) with the discipti of the great humanities, that
they are narrowly materialistic and destructive of human values,

We five in a period marked by both subtle and gross asaults
on intellectual life. The whole domain of scicnce has been
represented as endanpering man's nobler aims rnd ends. In the
face of the practical responsibilitics which rest in science for
our security and our material wellare, it is all tao casy for
people 1o hecome bemused by the sophistry thar science it
inimical 10 the spiritual eads of lile. They ail 1o understand
that. insicad, it is one of man'y most poweeful and noble meany
for searching out truth and for augmenting man's dignity by
augmenting his understanding. Scientists hue an tmmun to
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fust, inséead, advocate the balaoced and wilerant presentation
of the scientific spirit 68 one of the great, powerful methody by
which man can increase kis knowledge and undersianding. Yyt
51§ stand Bumble and enncbled before the wondes u;d_x}se
majesty of what he does a0t undmuaft When thay peegeived
and carpied forwurd, and when not misused for ignoble ends,
seiftee is & major meany for “making pentle the Ule of ma-
Wipd™ -
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The misapprehemsions about the nature and purposty of 3ol
euce which bave been discussed abore tmay be one ol the faors
wnderlying the current ahortage of scientinvts, Every teader of
this book must be aware that 1day \pe poed for scientists and
engineers is far greater than the number who are resdy (o as.
suine these responsitilitics. While the Unised States has expe-
rienced shortages of professionst talent in the past {votshly o}
physicians}, we bave not in many years experienced so preat o
persistent an imbalance berween supply 2nd demand 2 s cupe
xently present in scieace and engibeering. The sustained scarcity
of professional mappower fa these fields, having beca widely
proclal iy pow generally d, end ity handicap 1o
the mados is becoming undenstood.

Not 20 well 4

guired or wad 4 s the g na-
sure of the shortage. We have & shortage of young engincers
wha ase competent 10 handle vew, #dvanced technalogits, We

have a shortage of research scientists #nd engl -
mand for whom bas been doyblin, e o

3 g every decade. We dave an
aguic shortage of acientists whose treative and conceptualiziag
P ers Are exceptional. fn summary, our shortage ja of Fasteally
. educited, versatile young talent, yather than of mete numbers,
Theze i, indeed, 3 shortage of numbers in many, but oot al,
fitlds of science and eopmeering, We could bener cope with
stch 2 shortage if we did ot also have a severe abortage of
quality, depth, adaptability, and up-to-dateness,
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The quality of American science and engineering depends
upon many factors. It depends upon those aititudes in our
society which tend to place a high value on accomplishment in
these fields, and which affect the motivations and the recogui-
tion so vital to achievement in any field. It depends upon

whethcr our soclely values and rewards creative intefligence.
s mm 4L iennnng nf aur cacioty in identifve
B

In recent years the United States has rounded out a public
system of mass education which is magnificent.in its accom-
plishment. We must taintain this system in a state of vigor; we
must make sure that we provide the means for it to meet the
swelling numbers that result from our rapid growth in popula-
tion. But we must do more, We must make sure that our public
school system maintains the methods, the ideals, and the peo-
ple who will spot able youngsters and give them spcnal oppor-
tunities so that they may make a maximum contnbuuon to our
society. All too™fi the y of 1 intel-
lectual ability is the underpnvﬂeged youngsler in our schools.

“One-third of the top two per cent of the graduates of our
high schools are not golag to college. Some are not motivated;
some do not have the means. To augment the quality of our
science and other professional work, we must provide the
motivation and the means for more of this missing third to get
a college education.

The quality of Amenc:m science and engmcenng depends
also upon ing science hing in the dary.
schools. In June, 1955, teachers® colleges and other institutions
graduated less than 250 teachers of physics for our secondary”
schools. Half of these were attracted away from teaching by

...... ant B¢ nracant vatee nf aduratinn we

and secondly to the inad status and pivea
science in secondary schools. In remarking this, I hasten to
make clear that I do not fecl that the teaching of science should
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i 2 ivi our public
e givan such averriding attention sod privilege in cur pu! |
schgob 1hat other fields are weakened, and the curricnlum d&s-
torted, ns & result. ‘This Is not the way 1 solve the probler. 1
do think the evidence is clear that fn the wgcmdary wehools
science teaching bas sullered more than teacting is any olher
fisd,

While the quantity and qualisy of acientific manpower pre
affected by many factors, § feel sure 1hat ooe of the modt im-
portant ways to ipsure 2 steady flow of frr-rate young minds

into the scientific field it 10 widen the pubke understanding of
science. -

I

Another condition @hich eaflt for better public understand-
ing of science ia the impact of seience on public policy and the
impact of public policy on witnce. The Federal pnernment
now spends oves tao billion doflars a year on rescarch. As the
principat source of slf research funds, the government pro-
fouadly influences our entire national research effort. The ways
whereby the government rezches decisions on how 10 spend irs
Tescarth funds, and (e wisdom i uses in rraching these deci
sions, have a oew ordes of imponance i our aational ke, ang
the citizen ha¢ 2 stake in research hardly dreamed of even 2
quarter century ago.

Clearly, the makers of public policy and the citizens they
sepreent nieed as sever before to Incrense \beir undernanding
of science, If we are 1o maintain a favorable enviroament for
stientific advancement, and if the nation Is fo deal wisely with
1he great technological forces of aur time, Wt i vital yhat the
§:imusl speak out of bus speciaized knawledge on the mean.
mg‘s( \:imce 1o our sogiety.

& have Urpent need of maote seientists and engineess wh
can bufild bridges of understanding between the dafxluin of scﬁ
eoce and the domaio of pon-cience, We need TO%ing body
of exposition to make science and scientific activity inderstand-
:\S: owelaymen. Thatein Yes the Impontance of books Tsuch ns

e,






1. The World'of Science

LEONARD ENHGIL

The World That Science
Deols With

CORYRIGHT, 1955, BY LEONARD ENGL

The (3Tlawing orticle was written eipeclalty for s bosk.

Throughout much of western history, philosophers bave been
concerned with the pature of kuowledge and the relation be-
tween what we know and the world outside. The question was,
is the wortd resl, and thought eswentially 3 yeflection of the
woeld withm the mind? Or is thought the ultimate reality? Put-
tipg it another way, dace the world exist 2part from what we
perceive and therefore know of it, or is what we perceive the
end of things? Would the sea be blue 1n the absence of anyone
10 3e¢ of know blueness? R pe

An apswer may be'taferred. Thus, § am sure (he se2 would
still be blue if man ceased (o exist (and perhaps even a ltle
bluet, oning 10 the dimiaution of poliution). But neither this
nor the contrary view can be proved by steistly Jogical means
~-which may be one reason why the guestion way debated 1o
lorg and with 50 much heat.

This Xind of question is seldom asked nowadays. Jt jsn't that
man 13 Jess curious or less profound than be wused fo be, The
question is 1o longer asked because science has, in 8 way,
setted i, *
Scicnccvnnd mienrj;u act as though the world were real and
had 20 evistence quite spart from and beyond what ne knaw
and perceive. Scieniists are Jorever sharpening their pereeptians.
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and pushing into the unknown, and finding something there to
be perceived. Scientists also take great pains to extlude opisice
and their own errors as observers from experimental resvlts!
this implies & belief in an “objective” world, So does the in-
portant scientific activity of alizing from observation and
formulating paturai “laws.”

At root, however, the belief in an “objective” world is 22
unprovable assumption. For scientists arg no more able tha
philosophers to prove that which is not known, and they cannot
know any better than philosophers what lies beyond that whith
has already been perceived. But science has been so snccessful
that it carely occurs 1o snyone to challenge the usumpu'nn.ﬂx
world is real. Through scieace, people ate so busy doing things
that they atrach little importance to the question of whether
objective reality really exists.

The warld that science deals with is usually divided into thrse

aseas; the area of the natural or physical sciences, the biologi
cal sciences, and the social sciences respectively. The phﬁm‘
sciences take in pbenomena like heat, light, and gravitation, the
taws of mechanics, the basic principles of chemical combina-
tion, and {more recently) the structure of the atom. The bio-
logical sciences deal with the world of living creatures, from
smallest 10 largest. The social sciences deal primarily with map
as a sociaf animal. (For a more detaifed classification of the
sciences, see the diagram “The Fammly Tree of Science™ and
accompanying text on pages 21 1o 25.)
- Of course, man has been interested in all aspects of the world
around Bim since early times; even the ancients wrote exten-
sively, if not alwoys with the same approach as we, in all three
areas of science. But the physical sciences were the first to de-
‘velop into modemn form. The process began in Eurape in the
thirteenth to ries, Physics emetged iato what &
smodern physicist would readily recognize as physics with Gais
“leo in the seventeenth,

Physics came first partlv
Ponisinp R
b T PPN ‘
firs

Ras-car g o, <
‘o e it was
~aed L ueals with {such ay

v. iwstty vodies nad of pas pressure) are compara-
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ively eaty to observe. Animals and plants are more v.u_u!;!c
‘l‘nslyhnrer to make observations on. 5o it w3t n'cl.l.’!l\ﬂ e
dighternth century that aystematic methody of clanifyiog plants
and animals were worked out, and biology's frst great penensd
faw—Chasies Darwin’s law of organic evelution—as pub-
fished cnly in 1859, Physiology, the branch of b\ck\g_y that
studies how plants aad aoimeals wack, it 3 product mainly of
the twenticth century. ~
The social sciences have the most complet sulrect catter of
the three areas of science, and the most recent origin, 18 Lact,
they have bardly eatered the first stagt in the development of
any sci by iption of ph In most of the
social scientes, the formulation of enduring. wstful graend
faws scems still to be sore distance off. |
1n the course of the past haif century paniculaely, seientific
wark and scientific workers have both multiplied epormounly.
“The result has been the rapid growth of sprcialization. Sciens
tific investigators have, too often, been reduced 1o # specics of
mole, digging away each in his own tunnel, completely unaware

of what is going on in the gext tuncel, indeed, bardly aware
that there s 2 next tunael.

The mushroom growth of specialization has probably been
unavoidable, Even in small sectors of stience, research workers
Bave. f o bodies of i ion and
special fechniques it fay take a Ufetime to fearn, The wwilt
spread of specialization has nevertheless been doubly unforty-
ate. By raising barriery between related felds, it has coat the
world many useful discoveries and greatly delayed others (hke
the anti-tubercular compound isoniazid, which way prepared by
chemists in 1912, but ot fouod effective in tuberculosis uatd

thirty-nine years fater), More setious, speciatization fra, f
nature, giving to each scicatific specialist and to all lngm‘ a
distorted view of what {bey study.

For the world that science deals with is & single wor,
tver.dwmt its diflerent faces appear, There s 31 inlimg!'eh;:x:
Tection among the ugb-woglds cavered by the natural, the bis.
e, dvme social seiences. Each has ity own taws; but
i dg ‘ganisms alss obey the Jaxs af chewmistry and physies;

od mau is at ooce & social phenomeaon, a biolagical mgmism‘
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and an exceedingly intricate bundle of physical and chemical
events, -

If this were not 0, modern medicine would have few of the
wonder drugs that have revolutionized medical care, for wodt
of these drugs are products of the chemical laboratory; and
science generally would be without the wealth of instruments
with which observations are made and facts ascertained, for
these instruments are mainly the product of physics and utilize
physical principles to make their observations, in whatever field
these fnstruments may be used. For example, antibiotics would
oot be frund to the drogstore had chemists ot discovered prac
tical means for producing and purifying them; and astropbysics
and chemistry alike would be without that superb fool of ansly-
sis, the spectroscope, a product of the physicist’s study of light.

During the eighteenth century, a school of French savants,
the Physiocrats, attempted to apply to the analysis of socicty
the pracedures and laws of the physical sciences, especially
Mewtonian physics. The attempt was naive and foredoomed to
end merely as a curious footnote in man's intellectual bistory,
for society is more complex than classical physics. But the
Physiocrats were nearer right than some of their critics, for
they at least recognized the existence of a real link between
man and nature and they had the useful idea of bringing the
insights of one field of science to bear in another.

The conpection among the three areas of science is some-
thing like the relation between single- and mufticelled living
organisms, As we go up through the evolutionary seale, we find
fife more varied but a_lsa_ mare coruplex. Each form of Tife has
properties and capabifities peculiar to itseif. But each is also
made up of individual cells that “work” in much the same way
as the single eells from which life originally came. Multicelled
organisms integrate individual cells into a whole that functions
at pnce in its own way and in accordance with the properties
of its jadividual celiular comstituents.

1t is a truism that Fuiegr =~ C t

Wt e ho.1 4
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| s e sutence 1s coming, and will continue ta come, from
i s -

¢ . !
¥ .
3



THE WORLD THAY SCYENCE DEALS WTnt 21

the “pew™ sciences like biochemistry and bioph)xim: which
a;plv the skills and knowledge of several fields of science ta
common problems and give practical recognitioa to the {act that
the world that science deals with is one.

Notes on diagram "THE FAMILY TREE OF SCIENCE™
(see next two pages)

The diagram on the next fwo pagey lists x numbes of the
main branches of science and illustrates the relationsbips among
them. Applied sciences, as distinguished from “pure” sciences,
appear in italics, The lines connect closely allied asiences; thus,
s the dragram shows, medicine draws not only on the varions
branches of 2o6logy. but on biochemistry, biophysics and
mitrobrology, and meditine both contributes to xnd draws og
psychiatry.

Three features of the disgram require comment, Fint, mathes
maties Js listed separately and not with other sciences. This bs
oo accident. Although mathematicians ke fo think of it as
“queen of the sciences,™ mathematics is not a science, but 1 1ol
of stitace. Of cousse, mathematies bac  Life of its owns rmathe-
maticians study mathematical propositions withowt reference
1o their possible usefulwess in science or 2nything else, But the
Jaws of mathematics are laws of thought and not of the world
which, I its many aspects, is what science is concerned with,
Lows of nature deduced with the ard of msthematies becoms
Tag AY matra amdy o hem camfimyr o R

14 Weond pecessary Comment is on the smal
PETCIE I Rt oy

B
1l qumber of
L]

LT
eu:?:olfh’:oﬁg":‘e:“ ‘\s._\.!s»l!‘sh:r_\.ces may be classified in
Tish. insects, and o )
physiology, evat

both in the din,,.

e vuL WIGIE & CHOICE Way nccesury,l the
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ASTRONOMY

Astrophysics

<
HSICS
Mechanics—Mechanical Eng.
Mydrodynamicx—Aeronautical
Eng. & Ship Design
Sound—Acovatical Eng.
light & Optics—Iiluminating Eng.
Heot—Steam Engineering, efc.
Electricity & Mognetism—glectronics
& Electrical Eng.
Nuclear Physics—Nucloor Eng.

Physical Chemistry
cHEMISTRY
Inorganic Chemi hemical Enginveri tol /
Organic Chemistry Ecology
Matallurgy—Metaliurgicat fnm’/
GEOLOGY AND EARTH SCIENCES
Geophysics
Geocham %mmg £ng.
Mineratogy

Geography '
Ocvanogrophy

THE FAMILY TREE
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HICIONTIOGY:
Lo industrial Feemsatation
Virclogy
octeriology
Hyialogy
Protaeostagy
[ VO Lrop Setomenr
Paat Phyciotogy
Fiont Genatics
Flant Bravding

=~ 200L0CY~Animet Hurbandey
byl

oy
Anals
Wdiogy % Bedaine
Phyriclogy .
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rCHGTRTY
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second method of classification was used. .
Finally, here are brief definitions of the less familiar terms
used in the diagram, in their order in the diagram:

. Astrophysics—application of laws of physics to study of stars.
Hydrodynamics—study of flow of gases and liquids and move:
ment of bodies through gases and liquids.

Physical Chemistry—application of laws of beat and other
physical laws to study of chemical reactions.

Inorganic Chemistry—chemistry, except for chemistry of com-
pounds of carbon.

Organic Chemistry—chemistry of p ds of carbon. S0
called because it was once believed only living organisms could
form carbon compounds.

Geophysics and geochemistry—study of physics and chemistty
of the earth’s crust. -

Biophysi tudy of ph

for example) in living organisn;s.

(the optics of the eye,

Biochemistry—the chemistry of life processes.
Microbiology—the study of microdrganisms. Virology studics
viruses; bacteriology, bacteria; mycology, yeasts and other
‘fungi; protoroilogy, amoebae and other one-celled animals
{protozoa). Industrial fermentation is the use of microbes 10
produce chemical products, such as antibioti

Paleontology—study of fossil remains.

Ecology—study of interrelation of plants, ammals, and their
geographical environment.

Embryology—study of growth before birth.
Histology—stady of structure of tissues.

hysiology—study of how livirég Prganisms function, Particu-
ﬁr{y interesting branches of this important branch of biology
include neurophysiology (study of the working of the nervous

1
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system) 2ad endocrinology (study of hormones).
Genetics-—the science that deals with heredity.

Prychology—study of behavior. Tts chief spplication -ln
psychlatry, the treatment of ilis of the mind.
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second method of classification was used.

Finally, here are brief definitions of the Jess familiar terms
used in the diagram, in their order in the diagram:

_ Astrophysics—application of laws of physics to study of stars.
Hydrodynamics—study of flow of gases and liquids and move-
ment of bodies through gases and liquids.

Physical Chemistry—application of laws of heat and other
physical laws to study of chemical reactions.

Inorganic Chemi istry, except for chemistry of com-
pounds of carbon
Organic Chemi: h ds of carbon. So

called because it was once beheved only hvmg organisms could
form carbon compounds.

Geophysics and geochemistry—study of physics and cbemmry
of the earth’s crust.

Biophysics—study of physical processes (the optics of the eye,
for example) in living organisms.

Biochemistry—the chemistry of life p

Microbiology—the study of microdrganisms. Virology studies
viruses; bacteriology, bacteria; mycology, yeasts and other
‘fungi; protozoslogy, amocbae and other one-celled animals
(protozon) lndusmal fermentation is the use of microbes to
produce ch p such as i

Paleontology—study of fossil remains.

Ecology—study of interrelation of plants, animals, and their
geographical environment. )
Embryology—study of growth before birth.

Histology-—study of structure of tissues.

Physiology—study of how living organisms function. Particu-

branch of biol
tarly interesting branches of this important of biology
mcl):xde neurophysiology (study of the working of the nervous
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ve misanderstanding. Tndeed It would perpetuste the
;yeg::h bg:un the world and the ng;ﬁn:gs!: ;h;:):;ﬂh::
ing to close. Science is not only Mvionaly -
e u:ys»tgmm is experiment; that is, orderty nnd reavoned
ty, The essence of experiment and of afl science s, that
it is active. Yt does not watch the world, it u:ﬁcg b X
This of course is not peculiar to sciense. Afl fving 5 actiog,
ad tuman, iving i thoughtful action. I 1his is phin enowgh
18 2 statement about Jiving, it 313l nreds to be toderlined abaug
acience: that science 5 8 Chamcteristic petivity of hunsa Iite.
The choracteristic of buman sction is that it {5 » choice at each
step between what ate conceived fo be several nh‘mum'c
courses open fo us. Men can Visualize these allernatives ead
animats prabably cannot; bat in boih, action means choleewm
- and 1his wheiher we suppose the chaice ta be {ree or circum-
seribed. In both, action is directed tosard the future. Men are
conscions of this direcuen, aud choose one action yather than
2nother in the conscious hope that 7t wifl Jexd 1o one rather
than another kind of future. § 2dd that this statement deseribes

what they do corvectly, whether we think that their choice Is
lree or determined.

¢t

This seems o me the most important poim which 1 can
make; and oddly enough, it has had leas: attention in the past.
The characteristic of living things ia that thetr actions are di-
rected towaed the future. We could put this mose bluntly, and
53y that it is simply the characterictic af action; but thiy seems.
10 me & peedless abstraction, since action and fiving are I effect
interchangeable notions. Living thisgs change: they are different
moriow from what they were \oday: and their actions foday
are directed toward tossorrow. The enzymex in the celf are va-
aware that what they do will make the cell divide in twenty
mimutes from sow; but i they $2il ta do it, neither they nor the
celt hay a furture; both die. We da 0ot keow what sets in motion
the lde cycle of the threadworm or the Biver-Auke or the oaky
Tout we know that each stage of that cycle i a. getting seady for
Lhr: BeRt; and }( \he organism missts one Cue, it dies. The meche
aeism of gesting ready is 0dd and clabarate: we ser the shadow
tnd close our eyes, we hear a noise and our glands squirt adren-
alin into our blood, 3o, that the pulses g .

uicken, (be muscler



J. BRONOWSK!

The Common Sense
of Science

I the previous selection, we tooken faok ut the world that
siience drals with and ot the family tree of sclence, Hera, sc
ence is exomined from onother polnt of view by the prominent
Beltish phyticlst £, Branowskl, Scleace, Dr. Bronowski pelnts out,
15 & human aetivity, Ay such, It hos fentures fn common with
other humar activities, But {t alsn has uniqus Features thot have
made ¥ o acivity opart from other humon ectivitias and of
aspecdal Importantcy ta man,

The artide bafow h tondansed from o chapter in o book of
fhe 1ame noma by Dr. Bronowski, pubiished in fha 5. by tw
Horverd University Prews, 1t §s used with Dr Bronowskl's per
misslon, end with the permission of the Horvord Univeeslty
Prass, Cambeidge 38, Mass.

O, Bronowikl, whe Ts thisf physichat of the Brifisk Coal
Board, it oae of the mos! arricuiote and etoquent of English '
writers oo sciencs, What mokes this remarkabfe (s the foct the?
Enghsh 1s not bis native tongue. Uke B Fellawcoontrymon
3oseph Concod, whe lUkewlse achieved dlatinctian s a writse
and who afsn ttmms 1o England af sbout the some vge, Or.
Bronawikl wac bem in Poland and did not come to England
untit be was twelve years old.

In using the word observation, 1 am conscious still at having
drawn too passive a picture of the process of science, We may
be tempted still to thiak of the world as going its mighty way
and merely impressing oo the scientist in passing a glimpse
from time fo time of its imperturbable motion, This would be
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30d catching the train, to the fold we of the most readily won
foods of North America. m

TWhat marks out science 33 & syytem of pregiction g adape
tation from those of the individusl 354 of the species 3t bor- -
som 1his, that if i8 a method which Is shared by the uw: o~
ciety cousciously and al on¢ tme. This at once implies =t
science must be communicable and xv=ra—

'
snd the predics—* » [ .
in cammo . i

l:n:; wbe:( aneid ¥ Wotld by sorting

out what the , ctwaces of different people bave in common,
On the contrary, the practice af science supposes the existence
af 2 teal and 2 common world, and astumes that its impact on
each individual who is part of it is modified by hits in & way
which copstitutes his pervonal experience. We do not constrect
tbe world from our experiences; we sre aware of the world
is our experiences. Science is 2 language for alking not ahout
experiencs but about the world,

Hut what is most stiking about the predictions of scieace
As that they ace not an assembly of pitcemenl guesses. Scieace
v a way of ordering events: its search is for laws on ahick o
base the siggle predictions, This i the stroke which toundy
ouc picture: that science i systeratic in roethod becunse it
seeks 2 system of prediction. The ajm of icience is ta order the
}:ani:uhx erample by articulating it an 2 skeleton of general

AW,

Once agaie, what 1 have said about science fs oot peculiar
0 it Al buman conduct i ehaped by what the indiidonts bev
l’agw: 10 be generat fawe. The burass predictor {nterprets \he
signal by aa act of recognition which puts 4 into some general
Category. We thea gtsume that the future will have some geperal
Likeness with futures we have tet belore which foilowed this
kind of xignl, and this is the Lind of future we prepare for,
We recognize a pair of dumbbells and brace ourseives to Yy
them; when they turn ouR to be made of tardboard, the thock
is ugp):_zsan( beczusg unexpected, What is odd abous the gen-
eralizations of science is nat sven that they ae far wider, 20d
over & rasgs of facts beyoad the babits of any one individue
“This B 2 real difference, but i i wot the evsential difference,
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tense, and the nerves are alert. But in every case our actions
are directed toward some obscurely foreseen future, And ihis
is truc of the most primitive cell, and of Gibbon mining moun-
tains of scholarship for the pleasure at Jast of mintiog 0%t
ringing footnote, 5

Alt this is hidden in the process of life; but it becomes plaia
and explicit whea we Joak for scientific laws, For of course 2
scientific law is a rule by which we guide our conduct and try
to ensure that it shall fead to a known future. The law formu-
lates our anticipation of the future in a systematic way, a3 4
kind of shorthand. And the wider the conditions in which the
law applies, and the more compact as it were its xhor(hznd.}hf
more powerful and remarkable we think the Jaw. But g scieo-
tific law differs from our own habitual way of pointing oUf
actions toward the future only in being more systematic and
explicit . , .

The fundamental ideas which T have been putting forward
are these. Every living action is an act of choice. It is directed
toward the future. The machine which we conceive within it i
a predictor, which interprets past and present information
signals to fate itself to an exy future. And inter-
pretation and accommodation cannot be made altogether ree
from error, for error is essential o the process of Jearning which
directs’ them. s

There s in all this a bold apalogy between the way in which
individuals learn, the way in which species adapt themsclves,
and the way in which science works. But, of course, it is my
point that this 1= ==+ ~=mste o emeeo e T e ataea
relation. For 1 . .

natural selection. But between these extremey there lies the
equally hyman activity of scientific development, The inven-
tion and popularization of the breakfast cereal is jtself a sci-
* eatific solution to & complex c!! problems, W"‘“," range all the
way fram cutting down the time between getting out of bed
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apd catching the train, o the full use of the mes} readily won
s of North Amefica. .
wov?'hat marke out scieace at A system of ored
tation from those of the t=2 "7 "e
tom this, tha  * . s . y
ety conscio o=t !
T:;:e must -~z mtnpnﬁam the sipnals
and the predictions must beaf g Kiad which everyone ¢an bave
i common. To my mind, phiosophers put the cart before lhc
Borse when they say that science tofsirosts 3 world by sorting
out what the experiences of different people have in common.
On the contrary, the practiée of science supposes the existence
of 2 real and ¢ coramon world, ead swumes that its impact on
each individual who iy pact of it is modificd by bim in 3 way
wYich consfitutes his personal experience. We 8o pot constract
the world from our experiences; we are anare of the world
is our expericoces. Science is g language los talking not about
expesience but sbout the world,
But what 1t most striking sbout the predictions of science
s that they are not an assembly of piscemeal guesses. Science
i1 a way of ordering events: its search it for Taws on which to
base the single predictions. This is the stroke which roundy
ouy piewre: that science is systematic in metbod because
seeks 2 system of prediction. The aim of science is ta arder the
Emiw!ar example by ecticulating it on s skeleton of general
W,

Once 2gain, what § have said about science is 1ot peculiar
o . All buman topduct it shaped by what the indinviduals be-
Bieve to be geoeral lawe. The buman predictor interprets the

tignal by an act of recognition which puts it into some general
Sategory. We then assame thas the future will have some. general
bikeness with futures we have met before which followed this
kind of “gp&\, 20d 1his b the ¥ind of future we prepare for,
We recogaize » pair of dumbbelle and brace ourselyes to Kft
thern; when they turg out to be made of tardboard, the shock
I viapleasant because unerpected. What s odd sbowt he pen-
eralizations of science is not even that they ate far wider, and
€over 3 Tangs of tacts beyond the habits of Any one Jndividus

This i a real difference, but it is nat the essential difference,
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The cssential difference is that the generalizations of science
are explicit. And this derives at once from the fact that science
is communicated. .

The individual need never make a list of his habits, that is
his generalizations, because he does not necd to pass them oo
to anyone else. He will form habits of anticipating the future
from present signals even if he never expects to meet a.nl?ﬂ}d
person, Robinson Crusoe did so; and Defoe shows stnlqng
psychological insight when he describes the disorder into which
Crusoe was thrown when he saw the footprint, not becaust
Crusoe feared the presence of other people, but because their
presence had ceased to be part of his conceptual world. Al
though we cannot be sure, it is likely that some animals lack
any form of communication; yet it is certain that they stll
form habits,

It is the explicit character of its laws which makes science
a different activity; and this character derives from communi-
cation. Science is the activity of leamning by a whole society,
even though that society may so divide its Iabor that it passes
the responsibility for this activity to a few men. And the laws of
science are those principles of prediction and adaptation to the
future which apply to the whole society, and can be learned
by all its members in explicit form. . . .



WALTER.B. CANNON

Guins from Serendipity

COPYRIGHT, 1945, BY W. W. NORTON b COMPANY, INC.

In investigating naturs, the sdeatist often hos o pretty good
idea of what he Is looking for and vtimotely discovers. For
Instance, when Mandsleay davised_the pariodic toble of the
slemants, thers wars gupa bn the tabls that ohulenly belengsd
o elements then vekaown, From The toble, Bt wes pouTble
to predict whot they wers and even, In @ gyneral way, whel
their properties would be. A systematic search wot made for
thew, ond they ware found, Since scdence ls gusentislly o
voyugs late the udknown, hawever, muny discoverier are
bound 1o be more or Tass vnexpected. In “Galns from Seren-

dipity, Dr, Walter B. Connen distusses the vole of unexpacted -
Hlezsrey de scdontibc sdvamce, . N

“Galny From Serendipity,”

which oppears here In slighily
obridged form, s on the way to bacoming m sclentific dossle.
1 s @ chopter In Dr. Cannon's outablographical mamals, The
Woy of an tnvestigator, published by W. W, Norton & Co., Inc,,
in 1945, the year Or. Connon died, and s reprinted with

thalr permission. Dr, Connen was decn of Amerkaon physicle-
siats. From bis Toboratory ot

Morverd Medical Schoot vame,
+tor forty yaems, & sfrody stream of Important dlssovader cone
ctming the duclens glonds, surgleal shock, ond many ether
ipacts of phyalalogy. He wos olo widely knawn o1 on eble
end shgoging fecturer and wrilar.

In 1754 Horace Walpole, ina chatty letter to his fri

4 ole, iend Horac,
Mann, Y przvoscd adding & pew word to our vocabylary, “me,
readipity” Toe word looks as it it might be of Latin origin. Itig



30  NEW WORLDS OF 'MODERN SCIENCE ,

The casential difference is that the generalizations of science
arc explicit. And this derives at once from the fact that science
is communicated.

The individual need never make a list of his habits, that is
his generalizations, because he does not need to pass them on
to anyone else. He will form habits of anticipating the future
from present signals even if he never expects to meet another
person. Robinson Crusoe did so; and Defoe shows striking
psychological insight when he describes the disorder into which
Crusoe was thrown when he saw the footprint, not because
Crusoe feared the presence of other people, but because their
presence had ceased to be part of his conceptual world. Al-
though we cannot be sure, it is likely that some animals lack
any form of communication; yet it is certain that they still
form habits,

It is the explicit character of its laws which makes science
a different activity; and this character derives from communi-
cation, Science is the activity of learning by a whole society,
even though that society may so divide its labor that it passes
the responsibility for this activity to a few men. And the laws of
science are those principles of prediction and adaptation to the
future which apply to the whole society, and can be learned
by all its members in explicit form. ...
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abfe §o one engaged in a search and the enterprise has proved
Sruitful.

1n the records of scientific investigation this sort of h"m{y mle
of good foriene has been conspicuous, A good example i f};
forded by the origin and developmeat of our acquam_unec n.xl
clectrical phenomena, It is reported that some fropy’ legy '&“}‘
hanging by a copper wise {rom an iron baluur_\d: in the Gal-
vant homwe in Bologna; they were seen to twitch whea they
wese swupg Dy the Wind and happeoed 1o louch the 'kM.
Whether the twilchiog was first noted by Luigi Gglum. the
sanatomist and physiologist, or by Lucia Galvani, bis falented
wife, i3 oot clear. Certainly that fortuitous oceursence late in
the eighteenth century was nof neglected, for it started many
researchies which buve preserved the Golvand mame i the
terms “galvanize™ and “galvanism.” Agd it also ted to experi-
ments by bis ¥, Volta, on the produtiion of elece
tric currents by contact of two dissimilar metaly—~and thus ta
the invention of the electric battery~-cxperimenty 5o funda-
méntally important that Voha's name is retained in the daily
use of the werds “volt” and “voltage.”

Such were the acaidental bemaniogs of the telegraph and
indsrectly of the telephane, radio-broadeasting, and the promise
of practical television. And suth slso were the begiunings of
our knowledge of animal electricity, We now use it, for exo
ample, to indicate ithe disordered state ot the heart, because
every endiac contrachon senda forth through our bodies ag
electrical wave, a wave that has 4 different shape according

. tothe damage 1 the beart muscle. Only recently have we begun
to employ animal electricity to give uy information sbout con~
ditiony ia the brain. That marvelous organ cocpowed of many
bithons of necve cells cyn display rhythmic electrical pulsatione
and, whea exttemely delicate instruments are applied to the
scalp, they cap reveal the diflerent types of pulsations in rest
and activity and the modification in some Mates of diseass. .

In the biologital acences serendipity has beea quite a5 con-
sequentia) 23 in the plysical seiences, Claude Bernard, for ex-
ample, had the idea that the impulses which pasy a!ox;g nerve
fibers set up chemical changes producing heat. In aa experi-
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rarely used. It is not found in the abridged dictionaries. Whea [
mentioned serendipity to onc of my acquaintances and asked
him if he could guess the meaning, he suggested that it probably ,
designated a mental state combining serenity and stupidity—an
ingenious guess, but erroneous. .

Walpole's proposal was based upon his reading of a fairy
tale entitled The Three~Brinces of Serendip. Serendip, 1 may
jnterject, was the ancient name of Ceylon. “As their high-
nesses traveled,” so Walpole wrote, “they were always makiog
discoveries, by accident or sagacity, of things which they were
not in quest of.” When the word is mentioned in dictionaries,
therefore, it is said to designate the happy faculty, or luck, of
finding unforeseen evidence of one’s ideas or, with surprise,
coming upon new objects or relations which were not being
sought. .

Readers who remember Bible stories will recall that Saul,
the son of Kish, was sent forth to find his father's asses, which
were lost. In the discouragement of his failures to find them he

e, ek T R ~14 Wi nat t se}
L ~ - .+ . hathe
[P, . e . t» wagane |
.nounced, and the people shouted their approval. 'l hus modest -
Saul, who’went out to seek Jost asses, was rewarded by a king-
dom. That is the earliest record of serendipity I am aware
of,
Probably-the most astounding instance of accidental dis«
covery in either ancient or modern history was the finding of
the western hemisphere by Columbus. He sailed away from
Spain firm in the faith that by going_ west he would learn a
shorter ‘route to the East Indies; quite unexpectedly he en-’
countered a whole new world. It is noteworthy that he was
not aware of the significance of what he had found. Indeed,
it has been said that he did not know where, in fact, he was
going nor where he was when he arrived nor where he had
heen after his return, but ﬂe"’fﬂhelfss‘h:_ had had the most
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s day an ofd and forgouten bacterial culure war .bcmg
Ssncd ?a}-’ inoculating fowls, The fowly became il bt 6 vot
die. This happening w13 ifjuminative, Possibly by}ﬁ.ﬂl wsing
cultures that had ittle virulence gnd then repeating he in-

~ jections with cultures of greater \41m!c:_1ot, the ammahym\ﬂd
, be made to develop resistance to infection graduatly. His sug.
muse proved correct. By thiy procedure, 53 readers of his d{u
* matic biography will remember, he was ub_lc o immunize
=sheep against anthrax and buman beings against rabies.

Tt was a0 accidenta) ohservation which \\Rm:sﬂ‘y}teml\e\i
in the discovery of intulin 2nd the restoration of effective tving
10 tems of thousands of sufferery from diabetes. In the hate
eighties of the Jst century, Von Meriag and Minkowski were
siudying the fonctions of the pantreas i digestian. While st
teropting to secure more evidence they removed that organ from
a number of dogs. By good juck a laboratory assistant ooticed
that swarms of fies gatbered round the wrine of these xnimals,
a fact which he meatianed ta the tavestigators. When the urine
was analyzed, it was found to be loaded with sugar. Thut for
the first ume experumental diabetes was produced, and the
eashest glimpse was given into 3 possible cause of that dise
RASE, ...

An unforeseen contingency may occation sientifc advances
because of the seriobs problem it preseats. A steiking instance
is afforded ta the use of polished tice. There was 0o reaton
ta anucipate that the pobshing of rice would be harmful to
those who depeaded upon it 2s & food. Yet zemoval of the
covering from the kernels produced fn myriads of victims the
disease beriberd, tesulting in immeasurable sorrow and distress.
As bas been pointed out, how ever, the study of beriberi, thut
unwittingly tnduced, disclosed not only 1he cause of hat dise
Order but also started explorations in the whole sealm of de-
ﬁcxmgy piscascs aod thus led to the discovery of some of lt;e
mc»‘st mhlm;af(e &e{cms of vellular processes. ",

D 1he Tite of an investigator whose researches .
teasively, advantages from happy chance aré :lmo:n cg:n;n
o bc' vncquntcted. Duting wearly five decades of stientific
expetimenting instances of screadipity bave severaf t :
my good fort T s A ltimes been

Y uoe. Tho experiences § meation elsewhere, g
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ment performed about the middle of the last century he meas-
ured the temperature of a rabbit’s ear and then severed a nerve
which dclivers impulses to that structure, expecting, in ac-
cordance with his theory, that the ear deprived of nerve im-
pulses would be cooler than its mate on the other side. To his
great surprise it was considerably warmer! Without at first
knowing the import of what he had done, he had disconnected
the blood vessels of the car from the nervous influences that
normally hold them moderately contracted; thereupon the warm
blood from internal organs was flushed thmugh the expanded

. vessels in a faster flow and the ear temperature rose. Thus by
accident appeared the first intimation that the passage of
blood into different parts of the body is under the government
of nerves——one of the most significant advances in our knowl-
edge of the circulation since Harvey's proof, early in the sev-
enteenth century, that the blood does indeed circulate in the
vessels.

Another striking instance of accidental discovery has been
described by the French physiologist, Charles Richet, 2 Nobel
laureate. It was concerned with a peculiar sensitiveness toward
certain substances—such as white of egg, strawberries, rag-
weed polien and numerous others—that we now speak of, as
enaphylaxis o, allergy. This may result from an initial expo-
sure to the which later b to the

" victim, The phenomenon had been noticed mmdenmﬂy before
Richet's “studies, but because it did not receive attention its
characteristics were virtually unknown. In his charming Jittle
book Le Savant, he has told the story of how quite unexpectedly
he bappened vpon the curious {acx, He was testing an extract
of the les of a sea onl Y animals in order
to learn the toxic dose. When animals whlch had reddily sur-
vived that dose were given after @ lapso of some time a much

smauer dose (as hme as nn&tinth). h|e was astoundcd lo ﬂnd
26 Amalmran s o

Pasteur was led by chance to his method of immunization,
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teria underwent dissolntion in the neighborbood of a mold
which accidentally contaminated it. This was the pregnant hint.
~A cateless worker might have thrown the culture away be-
cause of the cootamination, Instead, Fleming let the mold grow
in broth and thus fearned that there passed into the broth from
the mold a substance whick was highly eflicacious in stopping -
the growth of a wide range of disease-producing germs and
destroying them. Furthermore be learned that, when injectzd,
this substance was not itself harmful to animals. The mold, 2
vatiety of Penicillium, suggesied the name “penicillin The
Jong struggle of Howard Florey and his associates ay Oxford
in purifying and standardizing this highly potent agent and
in proving its value in human cases cannot be recounted bere.
- = 7 RSt eean semnrtenne of the most Hl’ikil!l! instances

N
, Long ago Pasteur recognized that whea acerdent favors an
investigator it must be met by sharp insight, for he uttered the
wise and discerning dictum, “Dans les champs de Pobserva.
tion, le hasard ne favorise que les esprits préparés™ Even bew
fore Pasteur, Joscph Henry, the Amtrican physicist, enun-
ciated the same truth when be said, “The seeds of great dis- "
coveries are constantly floating around us, but they oaly take
foot in minds well prepared to receive them.”
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oot in relation to serendipity. One was stoppage of the move-
ments of the stomach and intestines in times of anxiety. Tbe
other was the strange faster beating of the heart, after all its
governing nerves were severed, if the animal became excited o -
if sympathetic fibers were stimulated in some remote region of
the body. This effect, due to an agent carried to the heart by
the circulating blood, Ied to the discovery of sympathin. Both
ph were quite pected. Proof that the stoppage
of digesti ts was due to jon was the begiani
of many years of rescarch on the influence of fear and rage
.on bodily functions. And the unraveling of the mystery of
hin led ulti to prol d studies on the chemical
mediator that serves to transmit influences from nerve end-
ings to.the organs they control. . .. .

Three legends of accidental leads to fresh jnsight serve to in-
troduce the next point, which is quite as important as sereo-
dipity itself. I refer to the presence of a prepared mind. It is
saig that the idea of specific gravity came to Archimedes as he
noted by chance the buoyancy of his body in water, We have
~all heard the tale, illustrative even if not authentic, that the
concept of a uni 1 law of gravitational force d to
Isaac Newton when he saw an apple fall from 2 tree while he
lay musing on the grass in an orchard. Of similar import is the
story that the possibility of the steam engine suddenly oc-
curred to James Watt when he beheld the periodic lifting of
the Tid of a tea kettle by the steam pressure within it. Many
2 man floated in water before Archimedes; apples fell from
trees as long ago as the Garden of Eden (exact date uncertainl);
and the outrush of steam against resistance could have been

nsLa leanuary of fira and e sen aemdas

. . I .
discovery involves both the phenomenon 10 be observed and
the appreciative, intelligent observer. .

1 may now add to (l}ese legends and their illustrative signifi-
éance the history of that marvelously power{ul enemy of infec-
tion, penicillin. In 1929 the English bacteriologist, Alexander
Fleming, reported noticing that a culture of pus-producing bac-
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frotussor Goorge Comow af Geargy Woshington Untuamity €3
vot enly @ twarvtel phyvidst of the st renk, bat one vt
the ablext writers on schence I fhe Englith tangusge. Kis mony
enscmauly wesnbd books Indude The Birth and Daath of
the Svn, Atomic Eaavgy In Caumic and Humon iy snd the
several aduestoras of M, Tompking fone ot whizh I quoted
from vhewhere i thix volumel. The interasting point fox mett
b Dr. Gomow's writings plainly shew! I that English fs mot
Dr, Tomow's narive languaga, He win borny In Rl and eaove
ta the United States ortly I 1934, at the oge of ity

The artice betaw it condensed lighsly from o taclurw glven
by Dr. Gomow ot 0 number of unleessities in 3950 ond 1951
wnder e ouspieas of Sigme X3, B acientiic asciaty thel spone
wen a distinguished serles ot lactures sath yeor. Reesar ode
VOneN N achoatry mecksbiie anly ona change ta the Sece
tura twbich s tprinted with tha permission of Dr. Gamaw,
e Americon Sctantist,and tha Seciery of Sigma Xit. Br, Somow
glver th age of the unlverse, ot colevlated Tram By aten, e
1.8 biihon yeort. In 1952, 1 was found that the untvare I
Twice 21 lorge o) war bellovad. Newce, s vgy, as calegloted
Srom i shre. 1t evae twica ox grasst, o caughly & bltion Frar—
o Tiguew thot ugreas much bettes than 1.8 biffion years gleat
i thw original lectura with sthar satimates. of th untyerse's oge.

The pratlem of the origin of the world has been d
human minds ever since the dawn of history, Al a:‘:uenpiy ;s;g-
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S

JEgure as the lower limit, and pmﬂﬂy a2 zood acturd value !m-
yihe age of the canh,

Astronomers bave mmﬂy three, d\ﬂmnl meLhods for
fudging the age of the stellar universe. The first is based on
£ the study of stellar motion within our system of the Milky Way,

¢ sad refers to the statistical distribution of stellar velocities which

,-\u expected to approach a cerlain “limiting distribution” (the
¢t s0-called equipartition of encrgy between all stars) when the

stellar system bas existed for 2 sufficiently long time, The ob-
B ST v:lomy dxsmbuuon is still some way off from that
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ican skills, private or public—with all the available moncy nd
skills of the other industrialized nations thrown in—jre £t
enough to lift the world from jts misery and put it on its fet
There is not that much money, and there is not that much skl
But a comparatively modest investment of money and skills iy
provide the slap which can set a new-bora economy to breath
ing. ‘

If projects launched as a sesult of the Bold New Progaam
are chosen on a basis of need and practicality, if they are op
erated by businessmen under politically stable conditions, the
<ost can be kept in a sensible ratio to the accomplishments, and
the investment can be returned.

Oaly after the ground has been readied~—in some cases by
government-financed developments, in all cases by achievement
of friendly governmental attstudes and 2 munimum level 0
health, agriculture, schoeling, communications, and transporta-
tion—is private investment likely to assume significant propor-
tions,

The investors will have to submit to conditions faid down by
a newly sensitive wotld conscience—conditions making selfish

ploitation difficult or impossible, and freq) fy eventuating
in local control of the enterprises that have been established.
“Fhe United Nations has insisted that aid must not be “a means
of foreign economic and political interference in internat af-
fairs." Wherever possible, focal caprtal should be interested, and
always local skills should be developed and utilized in the
projects.

Recipient areas will have to learn, too, that the biggest way of
doing things is not always the best way. Sound industrialization
grows indigenously, and from the ground up.

The countries in which investment takes place will bave to
relax the onerous conditions which now too often surround the
introduction of foreign capital—and agreements to that effect
should be spelled out in advance. We face the paradox that
while political stability and willingaess to abide by the rules
of the international free-capital market are long-range goals




The Temptation o Retire 23

fac-sighted foreign policy, Yet even now the administration
feels obliged to spend in the ntighbathaod of 4 billion dollars*
ayeacta support farm prices, which implies uncconomic import
Testrictions——as i the cases of butter, wool, sugar, wheat, catton
~~and willingaess to dump our surplus abroad. Dumping docs
nof bolster international amity, Instead, as John Davenpost ob-
served in Forture magazme, It makes nonsense of the Admin-
istration’s whole reciprocaltrade and fow-tariff policies, and the
Lip setvice that is given to promoting world trade.™

1t is by no means a foregone conclusion that this country,
given 2 domestic cnsss, will turn ats back on the 1est of the world.
But the temptation to cut our foreign commitments wifi be
strong. Indeed, 1t 15 on the persuasive power of that temptation
that Russia seems to have gambled much of her postwar foreign
poliy.

Already such opwion makers as Henry Hazlirt, writing in
Newsweek, are urging us down the path foreseen by the Krem-
fin. The Bold New Progeam, which can be one of the most tell-
ing blows ever delweted agaast expending Communism, is
eredited by Hazlix to Eart Browder and the Communist Party.
He compluns that “Every mulkon dallars of capital we sead
abroad sets back our own captal development by just that
much,”

l:) the event of 2 real depression there will be others to argue,

. .

plus abroad, because we can dispose of it to our ows
through TVI:;, stt}:mp plans, hoﬁ?:sng, sogial sccutity,n mF:EEI:I
insurace, and 2 thousand 2nd ane v
ments, 1 will b aroond bt oo Spreramental deselop-
with its trouk
threats of wa:

Tt will be
earth were ta shudder, twi
giant amocba, the eastern

ist, 20d Bnally wrench apan‘i.ik:.;
half careening off into space and the
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this veatute in good neighbotliness a hastily daubed-on war-
paint, serving to imptess ousselves and others while we do bastle
with the Russian bear? One the beac is 10 longer o threat, how
strong will be the impalse to wash our Eaces and disappeat with
a sigh of selief into the tent where we have not only lived but
h\'?i fﬂ_‘ﬂy fos so many peneratione?
A X

e P
. toge . v wean verote, and never could be, but

for the harsh external pressure 1o which they are being sub-

jected.” Hut coalitions based simply an fae- -3 =

!
v - )
[ L s oS OF TEN
On Capitol Hill and elsewhere there sill Baees - oo 2
gnra-ome - . v
a - . . . .
ST 35 the ¢ ing

o : p
growth of the American state structure tself.
As far back as 1920, FrankHn K. Lane, then Secretary of the
Interios, recogmized that “if not only nationals but States thes-
selves, represented by erve—=rc © 7
petition, and tuen ther « -
turing fizms, there is n
will constantly acise £ro... conuuttoll Vky.

A strongly centrafized government cannat help seehing by
every means in its power to enhaace its own sovcragnry
Whether the State is protecting vis subjects trom the ncurvaas
of Tunisian pisates, or establishing taedf barrress for the protec.
tion of infant industnies, or channefing exposts into 11y gwg
ships, oz supposting faxm prices, or devabng s currcucy, g
feeds and graws on the services « performs A powedful State
is no more eager to subordinate itself to intecnational faw than
a chinchilla is to become part of 2 fur coat.

Nor is the fight between unmediate Jocal wterats and o,
mate world interests an easy one to resohve. The U. S of today
for instance, has developed by tnal and error an tmpresss and
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far.sighted foreign policy. ¥et even sow the administration

Teals abliged to spend in the neighborkand aEgt .
aymren e . .

resei

3 B
not b * '
serveq i N

isteatior . - ..
lipsesv. - .

1t &s by no sueans a foregone conclusion that this county,
given a domestic ceisis, witl turn ity back on the east of the wagld.
But the temptation to cut our fotergn commitments will be
strang, 1ndeed, it 15 on the persusive power of that temptation
that Russia seems to have gambled much of her postwar foteign

ficy.
POMde sach opinion makers as Hensy"Haalitt, writing in
Newsuerk, ate urging us down the path foreseen by the Kren-
T, The Bold New Program, which cza be ane of the moe e
ing blows ever defivered gowine - 7 2 B
Cradiso2t 7r .t

.- sevatpment by just fat
T

Tn the event of a real depression there will be othess to acgue,
pestaps wore plauedly, for 2 sslicontzined and selfcentered
Amenca, It will be pointed out that we are not 3 nation at all
but 2 gonttaent—nay, 2 hemisphere. We need not sel} our sur-
plus abroad, becuse we can dispose af i ta qur awg people
through TVAs, stamp plans, housing, sogial secutity, medical
insutance, and 2 thousand and vne vast governmeatal deselop-
ments. It will be argued that econamically the eastern wosld,
with s teoublesome Russia, its stacving soillions, its wats and
theeats of was, is hot 3 necessity to us. It is 3imply 2 nuisance.

T will be tonterded, with evidence, that f tomorrow the
n'nh were to shudder, twist, and finally wrench apast bike o
guant amaebe, the eastern half <acenning of into space and the
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this ventute in good neighborliness ¢ hastily daubed-on war.
Paint, Serving to impeess ourselves and others while we do battle
with the Russian bear? Once the bear is no Jonger a thraat, how
strong will be the impulse to wash ou faces 2nd dissppear with
2 sigh of refief into the tent where we have not only tived but
tived fatly for so many generations?
Tt fs doubtless true, as Winston Churchill sags, that “under the
impact of Communis all of the free mations ase being welded
. together as they never have been before, and never contd be, but
for the harsh external peessute to which they ate bewng sub-
jected."” But coalitions based snply on feas otdmarily break up
shen the fear is at an end, unless the interim has been vsed for
wise and permanent building; and ao small part of that build-
fag must tzke place i the meods of men.
On Capitel Hill and elsewhere there stfl linger & number of
an i L isrs. The 1fuence

d
B
ata ceitical moment shauld not be dicounted. But a more wmsidi-
ous danger to jinternational co-operation s the contipuing
growth of the American state steuctate tself

As fac back as 1920, Frankfln K, Lane, then Secretary of the
Interior, recognized that “if not o)y matronals but States them-
sefves, reprosented by governments, take part i cCOROIVKC Om-
petition, and tum themselves wco business howses or manufic
turing fiems, there 1s 0o hope of appeasing the confints Which

wil} constantly arise from commerual sivaley
A stegagly ceneelized poveinmrenr carnvt help secking by

every means o s power fo enhance ifs own Sovcrergnn
Whether the State ss protecting e subjects from the murvion,
of Tynisian preates, of establishung tantf barssers for the pegt
tion of infant industaies, of channeling exports into ity oy gy
ships, or suppottng favm prices, or devahung s currency, o
feeds and grows on the sesvices it pecforms. A powcrful Sace
fs no more eager to subordinite wsclf to Lo tlyagy

a chinchilla is to become part of a fur coat
Nor is the fight between immediate Jocal 1teresty and uly

mate world iaterests an easy one 16 cesalve. The U S of tody,
for instance, has developed by trial and efror an smpressine wud
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far-sighted foreign policy, Yet ever =~ oo
ot tr . .

£
setved in .
istration’s

. sen Jum a1t poficies, and the
Tip sesvice wat 18 given to promoting world trade”

It 5 by no means a foregone onnetos’

oivan s
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Alteady such opinion makers as Hepry Haalitt, writing in
Newsweek, are urging us down the path foreseen by the Krem
1. The Bold New Program, which can be aae of the mast tell-
ing blows ever delnered apainst expanding Comomuaisra, is
credited by Hazlite to Eatt Browder and the Communist Party.
e complans that “Every million dolfars of capital we send
sbroad sets back our own capital development by just that
mach.”

In the event of a real depression there will be othets to asgue,
perhaps mote plausibly, for a self-contained and self-ceatered
Amenica. It wll be pointed out that we are not 2 nation at all
but 2 continent—nay, a hemisphere. We need not self our sur-
plus abrozd, because we can dispose of it to ocut owa people
through TVAs, stamp plans, bousing, social security, medical
insurance, and a thoysand 2nd one vast governmental des clop-
ments. It @1l be argued that economically the exstesn world,
with its troublesome Russia, its starving millions, its wars and
thieeats of war, is not a necessity to us. It is simply 2 quisance.

Tt will be contended, with evidence, that if tomorrow the
carth wese ta shudder, twist, and final)

s ly wrenth apart Jike 2
Biant amoeba, the eastern half caceeaiog off into sixﬂt and the
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westera half continuing to spin undamaged around the sun—
if that were to happen, we should have lost no physical thing
that we cannot do without,

No man knows when the situation may arise which forces us
to demonstrate once for all whether we are a reliable segment of
the comity of nations. But the decision which will be tevealed
then is being made now, in the day-to-day thinking of 150,000,-
000 Americans. Being human, we are selfish. The chances are
that if we were really convinced we could once again survive and
prosper by ourselves, taking no part in the traubles of Europe,
Africa, and Asis, we would set up our own iton curtain, what-
ever the cost to the rest of the world. Let us see, then; what the
outlook for z self-contained America would be.

The United States is foremost among nations in the produc-
tion and consumption of agricultural and mineral wealth, We
have within our borders, or near at hand, the great majority of
the minerals and plants which are necessary for the kind of life
to which we have become accustomed.

Indeed, in many fields we have only begun to exploit our do-
mestic resources. The Department of Agriculture Yearbook re-
ported in 1938 that by modern methods we could farm without

_ damage twice as much land as was then actually under cultiva-

our food suppAly another 20 per cent by 1954, That does not
sound as if we need the eastern hemisphere.
In the eighty years between 1861 and 1941, Americans cr
BN AR

ot oo b weneld Lad o

sphere.
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Pery, and Cubs; platinum from Canads and Colom:bm; tiss, with-
out which automobile, airplane, railrosd, 2nd ship transporta-
vion wauld cease, from Bolivia; tungsten from Bolivia and Peru.
Manganese hus recently been discovered in quantity in Brazil,
white fow-grade deposits exist in most of our western states.
Even cobalt and chromite exist, though appacently in inadequate
quantitses, in the state of Idabo. .

Most of the essential agricaltural products which will nor
graw withia the batders of the tessitorial United States ase pleo-
tiful 4o the south of us. Bananas, woffes, tea, camphor, tropicat
oifs, sisal, quinine are af} products of Latin America, Scientists
today sce secking means of syathesizing of finding substitutes
for other plant growths, a5 has already been done for such key
imports as rubber. They are also seeking ways of growing these -
tropical products withta the United States proper. Bananas may
yet shade your apartment howse roof,

How would 2 self-contimed ecopomy be catalyzed? How
would we keep living standards and consumer demand spisaling
upward along with our productive capacity? The bluepsints call
fosr mote 2nd more planning sod spending, with government,
i:;dusltry, labor, and agticulrure wotking as 2 team. Some exarm.

45 -

L In the United States today thest ate 7,500,000 dwcning
unils so run down and so unwholesome that they ace below rea-
sonzble standards of health 20d safety. To replace them with
bvm;sdvf n;jnimum decency would cost $30,000,000,000, ex-
pended perhaps over a half a century and prosiding wark
hundzcdl:co( (xlamus;nds of men. 7 providing work for

2. More than 300,000,000 acces of crop and pasture Jands, if
they are 1o be saved, must be protected against further erasian,
The job could be done {or $4,500,000,000.

5 020'52 ‘f:me 1f\.5<}]°.000 acees of submasginat Land, resettting
& arm families who v v )
$500000.00m, he aow five on them, would take

- 4. Thete ate 21,000,000 acres yader freigation in the west.
n:g:x;t‘n‘l“l-ru Amcricet Kerds aad Reourcer (New Yark: Tweotity Cantury
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western half continuing to spin undamaged around the sun—
if that were to happen, we should"have lost no physical thing
that we cannot do without.

No man knows when the situation may arise which forces us
to demonstrate once for all whether we are a reliable segment of
the comity of nations. But the decision which will be revealed
then is being made now, in the day-to-day thinking of 150,000,
000 Americans. Being human, we ate selfish. The chances are
that if we were really convinced we could once 2gain surviveand
prosper by ourselves, taking no part in the troubles of Europe,
Aftica, and Asia, we would set up our own iron curtain, what-
ever the cost to the rest of the world. Let us sce, then, what the
outlook for a self-contained America would be.

The United States is foremost among nations in the produc-
tion and consumption of agricultural and mineral wealth, We
have within our borders, or near at hand, the great majority of
the minerals and plants which are necessary for the kind of tife
to which we have become accustomed.
Indeed, in many fields we have only begun to exploit our do-
mestic resources. The Department of Agriculture Yearbook re-
ported in 1938 that by modern methods we could farm without
_ damage twice as much land as was then actually under cultiva-

tion. During the war we added 30,000,000 acres to our crop land
and increased our food production by a third. It has been esti-
mated that improved crop and livestock practices will increase
our food supply another 20 per cent by 1954. That does not
sound as if we need the eastern hemisphere.

In the eighty years between 1861 and 1941, Americans cre-
ated the most tremeadous industrial system the world had ever
seen, In the next four years they doubled the productivity of that
system, That does not sound as if we nced the eastern hemi-
sphere. . )

Of the ores we lack, most are available in our own half of the
world. Antimony—for ball bearings, bullets, and batteries—
comes from Peru, Mexico, and Boliviz; bauxite, a basic part of
aluminum, from British and Dutch Guiana; copper from Chile,
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2 part of out natural defense sphere. But it is‘ nat demn{trahle
that the United States could prevent a farmies ==

4 . . b s plouscts, bven the north-
€1, cahies 0F Lanada, where some hey mineral reserves {inciud-
ing uraziam} are located, are by no moeans immune from attack.

The enly way that the United States could l_mkc reasonably
sute of holding onto Latin American resenves, in the event ofa
wat in Which the western hemisphere stood alone against the
East, would be to occupy Lstin America now. The coin of is?h«
tionism thus has the head of Caesar stamped on the other side.

Left to our own resources, we should be consuming our mia-
53l patrimony a1 a prodigrous rate each day, with no faintest
possibility of ever teplacing it. In the past fifty years the Upited
States alone has produced-—which means we have consumed—
mate minerals than the whole wosld had used prior to that tire,
Those munerals ace gone fosever, High-grade iron supplies are
shinking. In 1949 the Buseau of Mines estimated that high-
grade copper would Last thisty-foue yeass, zing nintteen yeats,
cadmium sixteen years, lead twelve, We have fess than a five-
year supply of antimeny, tuagsten, platinum, mescary, .

Vast as our resources once were, we could not have reached
our present industrial stature without key materials from the
East. Chromute, essential for alloy steels used in the o 2ad
chemical industnes, comes from Russia, Turkey, oc Southern
Rhodesia, Tor cobalt, we are still dependent on the Belgian
Congo, Nosthern Rhodesia, and French Morocco,

Some 67 per cent of our imports today are faw matecials
aceded to Leep out industries going, A minute quaatity of ime
ported materusls oot mfrequently supports an immense indus-
try. Twelve lurge food concerns employing 500,000 men and

women, for instance, cely each y&3T on 2 mere $1%,000,000
worth of spices from abroad.

Elmer . Pehrson, Chief Statistician of the Buarean of Mines,
asserts that if we consider 4 generation an avetage period bew
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fercent more fand then =~
selves eat it, 9

Even befor
half of our cot

30 ot

. eveus sesa LULIE, SHOTEOVEE, 2t haster than we have shifted
int social and economic habits to absarb it. We have planted mate
aeres sad buslk more factodies not only because of demand here

-4t home, but because of calls from abroad. Some day we may be
able to consume aif we can make, but 2 great prowth must take
place in Amenican buying power befote that day romes.,

Some of the fasgest industries fn the United States today ase
able to produce ona mass basis only becruse of the margin repre-
sented by the export macket. Without that wacgin—even forget-
ting the need for foreign saw materisls—the price of avtord-
bites, radios, ref eigerators, and 2 thousand other products would
be too high for most of us to afford. If the South could nat ex-
port cotton, it could buy less domestic goods. If millions: of
fatmess wese not shipping their produce abroad, they coufd buy
{fewer harrows and threshing machines.

1 1949 our steel production was up 12 per cent over prewar
fevels. We were putting out half again as many shoes, twice as
much faem roachinery 20d plucbing and heating equipment. As
productivity increases, 30 dots the need for exponts.

1€ ous exports were to cease, there would be a cataclysmic de-
cling in mass-production industeies emploging miltions of work-
ets. Their unemployment would cut putchasing powes, statt the
dcﬂni.omr; toboggan which is the nightmare of present-day
Amy\un business, Bxports represent the mzegin between pros-

perity and depression.
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pes cent mote food than we consume. We must gi(hcr make out-
selues eat it stop growing it, destroy it, of send jtabroad,

Enen befose the great depression we sold abensd —= '
halfof cur cotton ~ 401 7

TS -

i - . =, 30 per
- . rieeryy 244 por cent of on automabiles.
Lu suuie 1pstances we expart a higher peccentage today.

The recent increase in our industrial capacity snd our farm
production has come, moteovet, fac faster thao w= L
in social and economia -t
acres and budt e

* at home, but bectr * < vvass. Satne day we ey be
#ote to consume au we can make, but 2 great growth roust take
place in American buging power befare that day comes.

Some of the largest mdustries in the United States today are
ableto preduce on 2 mass basis anty because of the maepia repré-
sented by the export marker. Without that cmargin—even forget-
ting the need for foreign ras materials—the price of automo-
biles, radios, refrigerators, and 2 thousaad ather ptoducts would
be too high for most of us to affatd. If the South could not ex-
port cotton, 1t could buy less domestc goods. If millions of
fatmers were not stupping their praduce abroad, they could buy
fewer harrows and threshing machines.

In 1949 our steel prodaction was up 12 pes cent over rrem=z
fevels. We weze putting gag hatf~=-" .
much f-em - . Y
proc - C e tapotts,

I = | ... weieta cesse, there would be a catactpsmic de-
cline in mass-production ind ploying millions of work-
ers, Theit unemployment would cut purchasing power, start the

deflationary toboggan which is the nightmare of present-day

Armerican business. Exports represent the margin between ptos-

pesity and depression.
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To have exports there must be imports too, We cannot forever
give or lend ‘the dollars which will be used to buy American
goods, Those dollars must be earned.

Between 1914 and 1949, according to a study by the European
Co-operation Administration, our “f. ble trade balance”™—
the excess in dollar value of the goods we sold abroad over the
£oods we imported—amounted to $101,000,000,000. But in the
same period the U. S. Government sent $68,000,000,000 abrosd
in grants and loans—now largely in default; private individuals
sent $10,500,000,000; business invested the s2me amount; 815,
500,000,000 of foreign dollar assets in this country were liqui-
dated; 2nd the World Bank loaned $1,000,000,000. In other
words, American taxpayers and businessmen have unwittingly
financed the excess of American exports over imports. 5

1t has been charged that imports threaten our own domestic
production, that highly paid American workegs cannot compete
with cheaper labor abroad,

" Actually, on the contrary, our labor is, in general, not only
better trained, better housed, and better fed but far more pro-
ductive than any other in the world. Even before the war out
factory workers put out twice as much per man as those, for in-
stance, of Great Britain; our every miner dug four times 25
much; our utilities and communications workers had twice the
efficiency. The fact that for seventy-five years we have sent out
more goods than we have taken in, however it may reflect on out
good sense, certainly demonstrates our quality as competitors.

It may seem anti-climactic to sum up the dangers of a self-
contained economy in terms of the personal inconveniences
which would stem from it.

One man’s petty inconvenience multiplied by 150,000,000,
however, can have national disaster as its product,

Take the unhappy situation of a purely imﬂgin:{ry couple
named Peabody, who live in Pittsburgh because Jim is puddler
i ilt there.

" ;i;:c;ih’lx;ody has a deplorable habit. He likes a smoke before
he gets up in the morning. Not many months after the castern
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Bamnionhasa bag whimnad @ thosos

L oale baceats be maetog
its ali-damestic tobscco tastes much like straw. Mt, Peabody can
remember cigarettes composed 10 pet cent of tobaccos from
Greece, Turkey, 20d Syess, and flavored with materials from 57
countries,

Mes, Peabady is 4n attractive woman, To stay that way she has
found it advisable to treat her skin with certain nuguents whi
preserve its feeshness, and to touch het lips lightly with coloring ,
before she presents herself to the world Alas, Mrs. Peabody’s
<old cream jae is empty this moemmg, and her rouge cakes on
ber Jips; theit key elements are on the sundered eastern half of
the globe, making the acquaintance of the Milky Way. :

. Nf!;(hcr Mt. nor Mrs, Peabody 15 1 the best of spisits ot the
Y ST v .
.. ' .

Luwpe and Asia fane broken away thete is no teason to astume
that Brazil and Caba will aat fallow.

The mill whese Mr. Peabody works has shut down—teaipo-
fanly, he hopes—for lack of alloy metals. High-grade steel uses
40 different raw matersals onigmating in moce than 50 different
countties. .

Pasbady wanders wto the bving raom, throws himself into
2 chaif, and snaps on the radio, forgetting that it has broken
down for Iack of mica crystals, also from India

“in.smd of hesning the mormng news, he listens to his wife.

Ly eonels wiener be wul

1 be among those drafted to SEin
the pigs.
Tor wechs now, Mrs. Peabody has beea under the dactor's
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hemisphere hus plunged off through the heavens he rar-beg
across to his nightstand ¥+ - .
ganet e .

. cneus Ly
E ~ 3yua, and tiavored with materials from 37
wountries.

Mes. Peabady = o~
fuanc .
prese » ¢ = . .
before .- - 4 = 4ha. 1 €3000y's
wld ¢ -

tuypty Uits mOrning, and her rouge cakes on
her lips; theis key elements are on the sundered astern haif of
the globe, making the 2cquaintance of the Milky Way. .

Weither Mr. nor Mrs, Peabody is in the best of spirits at the
Breakfast tsble, Mrs. Peabody is accustomed to tea at breakfast,
but these is no tea neases than India. Mr, Pesbody has his coffee
30d sugar, but he 15 oppressed by the dreadful suspicion that if
ZEurope and Asia bave broken away there 1s no reason to dssume
that Brazil and Cube will nat follow.

e mill where Mir. Peabody works has shut down-—tempo-
narily, he hopes—fot tuck of lloy metals. High-geade steef uses
40 dferent raw matenals origiaating 1n mofe than 50 diffesent
wountries. M

Peabody wanders 1ata the Liag coom, thaws himeel€ inta
3 ihaif, and snaps on the radw, forgetting that it has broken
dowa for Jack of mica ceystals, also From Indaa.

Tnstead of heacag, the mormng news, he histens to his wife,
She is complamng bitterly, nowhere 1n town can she find dev
tent ploves or handbags. The needed kidshins came From Iodia,
the limbhshans from South Afrca snd Austealia, And if Brazil
flics off 1nto space as Mr. Pesbody dourly forebodes, there will
be 0o pigshin for shoes cither, OF course, Washingfon may es-
aablish its 0w n, govetnment-opetated pigskn business. Me. Per.
body aondess whether he will be among those drafted to skin
e pigs.

Far mecks now, Mrs. Peabody has been under the doctor's
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care. Her prescription has run out, and she cannot telephone to
have it refilled—the Peabodys have no telephone because the
company cannot get mica from India to make new sets.

So Mr. Peabody goes out for the medicine. In the yard, b
scowls at his house; it is becoming shabby. Paint is unavailible
for lack of tung oil from China, shellac from India, mincel
pigments from France.

He considers taking the car, but decides to walk instead. Gsso-
line is expensive these days, being either hauled from South

. America or manufactured from coal and shale to protect temsin-
ing reserves at home. Besides, 31 of the raw materials lhal'wmf
into his car—not counting the steel—originated absoad. Where
will a new car come from when his is worn out? 5

To top off his frustration, Mr. Peabody finds that the druggist
no longer has his prescription in stock, lts ingredieats are Eat
Indian and Chinese. »

Now, the inconveniences besctting the Peabodys are trivial.
But the country is composed of a great many Peabodys, and the
total of their lacks and hungers will determine the road along
which America moves into the future. When Jim Peabody steps
onto the sidewalk from the drug store, and finds police piling
out of a squad car to make another of their hopeless raids on the
booming black market, there is nothing trivial about the fact
S T o i o aean

s . .« .
proud of it, is turning into A37965x22, subject of the State.
Nor is there anything trivial about the announcement from the
government loudspeaking system which dins into his cars as he
starts home—an announcement that Canada has been given
twenty-four hours to reconsider her refusal to grant our per
fectly justified demand for free access to her uranium deposits.
Put enough pcrsoml inconveniences together and you have

s l:wcry——lﬂd war,

1f America wete to be alone in the wotld tomorrow, her most

vital industries could survive only by massive goverament sup.




The Tempration to Retire 33

port, carrying with it the 1ikelihood of uhixm.lc government
ownership. Effciency would drop; costs would rise; private en-
tesprise would wither. The economy couhi{mnua‘ue_:? mfm:l:
y it ittions into valley authodties, fed-
<_>n y by pouting gnvet:xm_:m l?-" .??E:‘:"?m.g,a P
e5e
daly
nin
. iy to
weltome §ONTIRIETS enterprises 25 ncoutagement wwata s bet-
tet fifc and @ stabilizet 1n times of trouble than as the indis-

£ oo eyt

. -

government. {t takes tytanny to buld a wall around 2 tontinent.

The United States was able to be isolationist for a bundred
and twenty-Gve years only because we wete past of an oedesly
world system, with someone else—England—doing mast of the
policing. Today there is no longer an orderly world system, and
thete is no oation with the possible exception of the United
States which is capable of creating oae. We can be isolationist
only in a stable workd, aad there can be no stable world in which
we are solatromst. It is 2 nice dilemma. To have any faintest
chance af ever bewng able to mind gur own business agsin, we,
must be willing to mind other people’s business, and do so

wholeheattedly, for 2 period of decades, generations, or cen-
turies.

That is the short hauf of 1solationism. In the Jong haul the
. L O L S

any major attempt at economic self-suffciency on the partof the
Vaited Seates would be an invitation to war, For the conditions
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care. Her prescription has run out, and she cannot telephone ta
have it refilled—the Pesbodys have no telephone because the
company cannat get mica from lndiz to make new sets.

So Mr. Pesbody goes out for the medicine. In the yard, he
scowls at hus house, 1t is becoming shabby. Pant is unavailable
for fack of tung oil from China, shellac from Indiz, munerl
pigments from France.

He considers taking the car, but decides 1o walk instead. Gaso-
line 15 expensive these days, being either hauled fram South
America of manufactured trom coal and shafe to protect remain-
ing reseeves at home, Besides, 31 of the raw matenals that went
into his car—not counting the steck—origunated abroad, Whete
will 4 new car come trom when his s worn out ?

To top off s frusteation, M Peabody finds that the droggist
no fonger has his prescrsption s stock. Its gredints are East
Indian and Chinese.

Now, the incopvenences besetting the Peabodys ase trivial,
But the countsy 15 composed of 4 great many Peabodiy, and the
total of their lacks and hungers will deccenune the coad along
which Amertca moves mto the future When fin Peabody steps
onto the sidewald, from the drug store, and finds pohee pihing
aut of a squad car to make another of theit hopeless raids on the
boomung black market, thete 15 nothing trvial about the fact
that he has to explam hus presence in the drug stove, produce a
government dentsty card, tell where he was born and where he
works. That means that Jun Peabody, Amernican citizen and
proud of «, s turnimp into A37965x22, subject of the State.
Nor is there anything treveal 2bout the announcement from the
goveenment loudspeaking system which dins into hus ears as he
starts home-—an announcement that Canada has been guen
gwenty-four hours to reconsider her refusat {0 grant our pet-
fectly justified demand for free access to her uranium deposits.

Put enough pcrsona( inconveniences together and you have

slavery—and wat.

If America wese to be alone in the wotld tomorraw, her most
vital industeies conld survive only by massive govertment sup.
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days, but we n"u)' net tarn back, For if today it takes a frec and
ptosperous America to save the world, Yomoerow anly a free and
pasperaus watld ean save Amesica,

3
Industrialize —~ or Starve

Praavs THE most poserfal ally of those Aseritns whe
wpuld Jene the old world o stew 1 1ts own fuice is 3 dea
Fadid A L . )

30 4 Malthusian, tood ae mener
ished land only sdds to
the more they will breee
thete will be for eack @

1t ware nme b
increased by almon 2
the lament, there wil .

carly wn the twenty-fits winuty-2na even tow more tan 20,
000,000 dic of hunges each year
PN

. e sunis 3 WUGSEXE, DUSINESS i estiedts,
Foverament foans 0 prants, even personad charities compound
the evil they cack 10 lessen. Marshall Plans, iatesnational banks,
compacts for freer trade~—any and every effort at international
4o-operation Toses ws excuse fos being, Instead, Amerier’s ablic
£2tton 1520 busband hee resousces and prepate fetself agheet 4p.
fray for the coming Avw-o. 1t
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that exist today in two-thirds of the world create a climate where
war thrives. Russia or no Russia, where there is misery there will
be Communists or some equivalent. Without guidance and
friendly aid from the United States, half of mankind todsy
might well be pledging allegiance to the hammer and sickle. Out
aid and understanding will still be needed for.many decades to
come,

It would be pleasant to think that by relieving ourselves of
foreign commitments we could devote our energies to exploit-
ing, conserving, and enlatging the resources of out own country.
But the surest way to reverse past progress would be to turn
our backs on the rest of the world. By our own act we should
have turned today’s allies into tomorrow's enemies. Qur entire
product over and above the minimum necded to sustain life
would be required for engines of war. We should have to live
in chain mail.

On an carth that has shrunk under our eyes to the size of 2
fist, isolationism is not simply inadvisable. It is impossible. If the
world cannot unite with us, it will unite against-us, If we flinch
from intimacy with an eastern hemisphere of different features
and faiths and philosophies, we shall be forced sooner or Jater
into the ultimate intimacy—the intimacy of body against body
in deathly combat, and germ against germ, and bomb against -

bomb.

The alternate road is not 2 simple one. It means working pa-
tiently and pcrsistcntly for freer trade, even where our own man-
ufacturers and workmen and farmers must pay some part of the
figst cost; co-opetating with other nations even when we cannot
always co-operate on our own terms; s]_vcm‘lin_g sizable sums of

diate sclf-interest in order that we

g our own in c s
mmay expect others to subordinate theirs. )
\)"Vc me fook back wistfully toward the good old isolationisy
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dags, bt we sy not turn back. For if today it takes a free nm‘!{
prosperous America to save the warld, tomorrow ouly a free as
prosperous world can save Americd,

3
Industrislize ~— or Starve

Prrsars THE most powesful ally of those Americans whe
woutd leave the old sorid to stew 0 «ts own juice 15 3 dead
English clergyman named Malthus It was Malthas who caleu-
Lted ane hundred and ffty years ago that mankmd would al-
%55 outgrow & food sepply, 3nd that pestilence, Eamne, and
war would be sequired to tedress the balance.

To 2 Malthusian, food os monty wnvested 1 an undernous-
ished faod ondy 2dds to s sorzoms The mose food men have,
the more they will breed, the more they breed, the more mouths
there wil be for each mouthfal, the more tosths there are, the
mae mouths will cemasn unblled Food equates with stacvation.

These fears are buttressed by the fact that humanity has quin-
tupled sts nombers since the seventeenth century, that ot has
doubled them t the past one hundeed years and that it hes
increased by almost 200,000,000 1n a decade At this rate, suns
the fament, there w4l be 4,500,000,000 people on our planet
pacs

~ vha e enty-first centurv—-aad even now more then 20,
¢ e
< =*~¥ving hope-
. " ssat best,
ctimunal foly at wo.. vestmedts,
Fovtinment 10305 Of SrANts, €ven Prisuia.

. + compound
the e il they seek to fessen Masshall Plans, wteenational baoks,
compacts {o freet tade—any and every effort at international
o-openation toses w5 tutuse for bemg Insterd, America’s oblis
getion is to hushand her tesources and prepace herself as best she
sy for the coming Anmageddon.

5o the exteeme Malthusians At the oppasite pole stand those
wha dasist that the productssity of earth 15 heutless, that man,
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that exist today in two-thirds of the world create a climate whete
war thrives. Russiz or no Russia, where there is misery there will
be Communists or some equivalent. Without guidance and
friendly aid from the United States, half of mankind todiy
might well be pledging allegiznce to the hammer and sickle. Our
aid and understanding will still be needed for many decadesto
come.

it would be pleasant to think that by rclieving ourselves of
foreign commitments we could devote our enesgies to exploit:
ing, conserving, and enlarging the resources of our own country.
But the sutest way to reverse past progress would be to tum
our backs on the rest of the world. By our own act.we shou‘ld
have turned today's allies into tomorrow's enemies. Our entite
product over and above the minimum needed to sustain life
would be required for engines of war. We should have to live
in chain mail.

On an earth that has shrunk under our eyes to the size ofa
fist, isolationism is not simply inadvisable. Tt is impossible. 1f the
world cannot unite with us, it will unite againstous. If we flinch
from intimacy with an eastern hemisphere of different features
and faiths and philosophies, we shall be forced sooner ot Jatet
inta the ultimate intimacy—the wtimacy of bady against body
in deathly combat, and germ against germ, and bomb against
bomb.

The alternate road is not a simple one, It means wotking pa-
tiently and persistently for freer trade, even where our own man-
ufactuters and workmen and farmers must pay some part of the
fitst cost; co-operating with other nations even when we cannot
always co-opefate on our own terms; spending sizable sums of
money abtoad which could very conveniently be spent at home;
creating industriaf complexes in other fands which not only may
ertain some day to compete with our own products;
ting our own il diate self-interest in order that we
may expect others to subordinate theirs.

We may look‘b::k wistfully toward the good ofd 1solationist

but are
tardi
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Balinced production and onsumption, however, ate dr
of the disu:t future, Accepting today’s habit patterns, simply
10 fred adequarely our present worl

14 population would require
5 per cent morz food than we have.

Do the 7,000,000 square miles now under cultivation have
such 2n fncrease in them?

Kintley E. Mather, head of the geology department at Har-
vard and 3 Seading stodent of sorld sesources, says yes. Fastas
penatition fus grown duting the past twenty;ﬁv: ygm,tl he

. - JSeovar Yand

er acre

~d seed.

‘ . . " half as
much 15 the best sced now ayaudable 10 te Ul fuved, Today

American farms average 17.9 bushels of wheat per acre, but
one farm has resched a peak of 74.5 bushels. Russia has an-
od.- thout & i 4

P of a winter
wheat which gields over 120 bushels an acse,
Muthes estsmates that by applying generally techniques which
2lzeady Yuave proved their worth, the present outpnt of Amer-
fcan farms can be doubled sad perhaps quadrupled.

Fennilizess, soil conservation, pest kllers, and improved plant
stesing ate amang the major tools being currently used to in-
Cease crop production n the Umted States,

The effect of fetifrzers was demonstrated by 2 TVA experi-
ment on 42,000 farms occupying 6,000,000 actes, The farmers
added ncither machingry nor man power. By stepping up their
use of mineral plaat foods, they obtained a 30 per cent rise in
the production of mest, eggs. and dairy products aver the catise
area. Where the fertiezer was spread maost thickly the erpp yield
intreased 60 pex cent.

Sinee plants can saffer from hidden hunger just 25 humans
€8, not only the great basic plant foods but timy samplings of
ther Yess obvious tagredrents must be included an fertilaers.
Tactunately, most of Lhe 20 different elements needed for proper
manuting of the soid are svailible in vitually Lumitless quan-

[y
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simply by applying the knowledge he already possesses, soon
will be more worrtied about teducing his paunch than he is now
about reducing his numbers. ‘

Must population autrun food supply? If so, let America
hoard her food and prime her guns.

Will technical ingenuity inevitably produce all the food that
mankind can consume? If so, let us dismiss the present hunger
of two-thirds of the world as a passing nuisance, and return
to our worry about the price of steaks.

Ot js the sace between population and food supply in under-
developed areas perhaps not a law of natue at all but rather &
symptom of tetarded social and economic systems? And if so,
is there an effective means of helping those retarded systems to
catch up with the rest of the world?

How much more food can our present crop lands produce?
_. Today the tillers of earth cultivate some 7,000,000 squate
miles—about 4,000,000,000 actes. They wring from those acres
enough food to keep most of us going; but they would aced to
harvest nearly half 2gain as much, in present proporsions, if all
alive were to eat well,

If the proportions of one crop to another were changed,
however, many nutritionists believe that starvation and unfl:r-
nourishment might be relicved even with present production.
The amount of food man must eat to be well fed depends on
the kind of food it is.

During the war, for snstance, the Friends wished to send 2
shipload of food to Europe. They asked a screntust at the Mass-
achusetts Institute of Technology how the load should be di-
vided among wheat, peanut oil, and other products to get the
greatest posstb{e amount of nutntion into the available space.
The scientist spent a week-end figuring. He discovered that
by proper combination he could Increase the food value 50
pet cent above that of most shipments of comparable tonnage.

If all the world's crops were similarly balanced, our imme-
diate food deficit might vanish without the addition of 2 single
pound of food ta the over-all supply.
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Balanced praduction and consumption, howeves, are d{nrns
of the distant future. Accepting today’s habit patterns, simply
to feed adequately ous present world papulation would require
30 pet ceat more food than we have, .

Do the 7,000,000 square miles now under cultivation have
such an incsease 1n them? .

Kirtley F. Mather, head of the geology department at Hae-
vard 20d 2 Jeading student of world resources, says yes. Fast as
population has grown during the past twenty-five years, he
points out, the means of subsistence has grown faster, Land in
the United States which grew ?nt 60 bmhlds’oi"

. . . .
Amcrican fasms average 17.9 bushels of wheat per acre, but
one farm has reached a pesk of 74.5 bushels. Russiz has an.
nounced—without confirmation—develop of a winter
wheat which yields over 120 bushels an acre,
Mather estimates that by applying generally techniques which
aleeady bave proved their worth, the present oul

tgut of Amer-
ican fatms can be doubled and perhaps quadmupled.

Festilizers, soil conservation, pest killers, and improved plant
strains are among the m3jor toals bemng cursently used to in.
crease crop production tn the United States,

The effect of fertilizers was demonsteated by 2 TVA experi-
ment on 42,000 faems occupying 6,000,000 actes, The farmers
added neither machnery nor man power. By stepping up their
use of mineral plant foods, they obtained 2 30 per cent rise in
the production of meat, eggs. and darry products over the entie
are2. Where the fertilizee was spresd most ehickly
inc‘ram} ‘60 per cent.

e -

AR I

the crop yield
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simply by applying the knowledge he already possesses, soon
will be more worried about reducing his paunch than he is now
about teducing his numbers. .

Must population outrun food supply? If so, let America
hoard her food and prime her guns.

Will technical ingenuity inevitably produce all the food that
mankind can consume? If so, let us dismiss the present hunger
of two-thirds of the world as a passing nuisance, and return
to our worry about the price of steaks.

Or is the race between population and food suﬁply in under-
developed ateas perhaps not a law of natute at all but tather 2
symptom of retarded social and_ economic systems? And if so,
is there an effective means of helping those retarded systems to
catch up with the rest of the world?

How much mote food can our present crop lands praduce?
_. Today the tillers of earth cultivate some 7,000,000 square
miles—about 4,000,000,000 actes. They wring from thosc acres
enough food to keep most of us going; but they would need to
harvest nearly half again as much, in present proportions, if all
alive were to eat well,

If the proportions of one crop to another were changed,
however, many nutritionists believe that starvation and under
nourishment might be relieved even with present production.
The amount of food man must eat to be well fed depends on
the kind of food itis.

During the war, for instance, the Friends wished to scnd 2
shipload of food to Europe. They asked a scientist at the Mass-
achusetts Institute of Technology how the load should be di-
vided among wheat, peanut orl, and other products to get the
greatest possible amount of nutrition into the available space.
The scientist spent 2 week-end figuring. He discovered that
by proper combination he could Increase the food value 50

£ cent above that of most shipments of comparable tonnage.

1f all the world's crops were similarly balanced, our imme-
diate food deficit might vanish without the addition of a single
pound of food to the over-all supply.
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Bilanced production and consumption, however, are d{nms
of the distant future. Accepting today's habit patterns, simply
to feed adeguately our pretent world population would require
50 per cent more food thin we have. e

Do the 7,000,000 squate miles now under cultivation have
such an increase in them?

Kirtley F. Mather, head of the geology department at Hair-
vard and 2 leading student of world resoutces, sags yes. Tast as
population hus grown durmg the past tnenty-five years, he
pormts out, the means of subsistence has grown faster. Land in
the United States which grew but 60 bushels of com per acre
in 1900 can grow 100 bushels by using todsy’s improved seed.
‘The best wheat seed fifty years ago produced fess than half as
much as the best seed now available in the United States. Today
Amenaan farms average 17.9 bushels of wheat per acre, but
one farm has reached a peak of 745 bushels, Russia has an-
nounced—without confirmation—deselopment of 3 winter
wheat which yields over 120 bushels an acre,

Mather estimates that by applytng generally techniques which
afready have proved their worth, the present cntput of Amet-
ican farms can be doubled and perhaps quadeupl

Eertlizers, soil conservation, pest ktters, and improved plant
stains are among the major tools being cutrently wsed to ine
erease coop production in the United States.

The effect of fertilizers was demonstrated by 2 TVA experi-
ment on 42,000 farms occupying 6,000,000 acres. The farmers
added neither machinery nor man power, By stepping up their
se of mineral plant foods, they cbtained 2 30 per cent rise in

the production of meat, eggs, and duiry products over the entire
area, Where the festilizer was spread most thickly the ctop yield
increased 60 per cent.

Since plants can suffer from hidden hunger just as humans
<, not ooly the great basic plant foods but tiny samplings of
other less abvious ingredients must be induded in fertilizers.
Forunstely, most of the 20 difiecent elements needed for proper
funuring of the soil ate available in virtually limitless quan-

.
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sunply by applying the knowledge he already possesses, soon
will be more worned sbout reducing his paunch than he is now
about reducing his aumbers. :

Must population autrun food supply? If so, Jet Americt
hoaed her food and prime her guos.

Wil technicat ingenutty mevitably produce all the food that
enarthind can consume? If so, let us dismuss the peesent hunger
of two-thirds of the world as 4 passing nussance, and return
to our worty about the price of steaks.

O 15 the race betw cen population and food supply in wnder-
developed areas perhaps not a law of nature at all but rather 3
symptom of tetarded socuat and economic systems? And if 50,
15 theee an effectine means of helping those retarded systems to
catch up with the rest of the wacld?

How muth more food 1an our present crop lands produce?

Today the tiilers of earth cultivate some 7,000,000 square
nules—about 4,009,000,000 acres They g from those acres
caough food to ket p most of us guing, but they would need to
harvest neatly hait agawn &s much, m presens prooreeans, if all
alive were to eat well

If the proportians of one crap to another were changed,
however, many nutnitionnts bolieve that starvation and under-
oounishment might be reliesed even with present production.
The amount of feod man must cat to be well fed depends on
the kind of food it 1s .

Dunng the war, for mstance, the Frends wished 1o send 2
shipload of food to Europe They ashed 4 screntot ot the Aass-
achusetts Institute of Technology how the foad should be dis
vided among wheas, peannt o, and other products to get the
grestest possible amount of nutntion into the avwlable space.
The scientist spent a weeh end figuring He discovered that
by propet combinaiion he could ncrease the food valpe 50

£ cent above that of most shipments of comparable tannsge.

1f all the world’s crops were stmsfarfy Balinced, onr ymme-
diste food deficst mught vamsh without the additian of 2 single
pound of food o the oy er-all supprlys






38 Bold New Program

tities. Nitrogen, for example, can be drawn from the air itself;
phosphate rocks, plentiful in most parts of the earth, can be con-
verted to fertilizer by simple pulvetization or by treatment with
acid; potassium and calcium ate among the eight most plentiful
elements in the carth's crust.

Earthworms, bacteriological life, even four-legged animals
play their part in achieving nature’s balance. In ridding earth of
its pests, therefore, scientists proceed with caution, The weed
killer 2, 4-D, for instance, has increased cotn crops 25 per cent
in test areas, It has been equally effective in accelerating sugar
cane production. Yet 2, 4-D kills any broad-leafed plant, good or
bad. Given a chance, it will strike down cotton or sweet pota-
toes as ruthlessly as weeds. So scientists insist that 2, 4-D be
used only according to doctor's orders.

So too with DDT, the insecticide. Insects destroy up to 15 per
cent of American crops every year. DDT, scattered over large
areas by air, can cut thss destruction in half. Used in conjunc.
tion with 2, 4-D it brought about an added production in 1949
of hundreds of millions of bushels of grain and corn, hundreds
of millions of pounds of beef and mulk. But of the experts have
theit way DDT will henceforth be applied not indiscriminately
but under careful scientific guidance to prevent jury to soil or
crops.

A greater menace to crops than weeds or pests is erosion,
which has destroyed and is destroping empires. Already it has
wiped out a fifth of the crop land of the United States.

Every year erosion is erasing $3,000,000,000 worth of irre-
placeable American topsoil—the equivalent of 500,000 acres.
Russia, Africa, Asia, Australia, and South America are in no
better case.

But though mankind has lost many battles against erosion,
it may yet win the war. Ammcz.‘s huge §oll Conservation pro.
gram of the past fifteen years gives a glimpse of what can be
sccomplished, Hundreds of thousands of fzr‘mcrs have been
taught to follow the contours of hills in plowing and to plant
trees to hold water on steep slopes, In 1947 alane, conservation
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But it is not enough that present crop arcas, farmed by
methods newly tested, can in theoty generously feed tl\;}smgnt
population of the world. What are the possibilities of enlarging
those areas to take care of the additional 500,000,000 who prob-
ably will swarm the earth in fifty years? .

The earth has 52,000,000 square miles of fand. Man culti-
vates only 7,000,000. Until fecently it was generally assumed
that not more than 2,000,000 additional square miles would
ever be worth plowing. The remainder was either too poor, too
subject to erosion, or too far from market.

Among some soil scientists that figure has undergone receat
extensive revision. Estimates of the eventually cultivatable area
of earth now range as high as 24,500,000 squate miles—nestly
half the land surface of the planet. For any predictablc future,
such estimates are undoubtedly excessive. Tt is true, however,
that modern techniques may turn yesterday's fringe fand into
tomorrow’s tich crop maker.

At the present rate, American farmers are *'making” more
than 1,000,000 actes a year of crap land and pasture land, They
have added nearly 40,000,000 acres, says H, H. Wooten in The
Agricultural Situation, in the past twenty-five yc:xrs-during the
very period when erosion was lessening our potential at a rate of
500,000 acres a year,

Much of the fand-making has been done by mechanical equip-
ment. To blast rocks, fell trees, and pull out stumps is no longer
the work of months for sweating men and bays. It has become
the work of hours, with tractors and bulldozers doing the push-
ing and panting. In 1930 less than a sixth of the nation’s 3,800,

" 000 farms had tractors; today there are tractors on two-thirds of
them. In countries like Britain the percentage of mechanization
is cven higher.

No less important is irrigation, which today is responsible for
150,000,000 acres of the world’s crop area; 300,000,000 more
acres can be brought to life by similar treatment.t )

And the amount of Jand that may be redeemed by irrigation is

ses water, sheads sccamcluted on 4 smll scale. may mafe

3The dolting o L s Teauitle mbun the pevt heade

smgation of and eonts
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infinitesimal when compased with the acreage ﬁm_mny be
opeaed in opica) jungles by weeddullers and fnsecticades, &
Depanment of Agnicolture official asseststhat neady 3,000,600,
000 untouched acres—more than 31} the present ¢top fand oS\
rarth—could be profitably planted 1o cane, fice, and othet tropic
cuops afet chemical control of undegronth.

15 the fa¢ north farm scientists hase demonstrated that the
gronth gycle of grams an be speedsd to fit 1ato the brefee
growing season—a discovery which opens 300,000,000 une
touched acres to farming,

Just a5 it is rechnically possible, then, to feed all prtscm«}:y
humanity to repletion by turning tested methods loose on cxist
ing farm areas, 50 it 15 technically posible to tahe care of any
immediately f ble inceease 1n popul by adding new

wrtage.

But if the population keeps night on increasing, still other
food soutces wili be needed. Do they 100 exsst?

Technicatlly again-—and the word should be underlined—they
do, both on the land and 1n the sex. On the land there ate yeasts
LT P W PP S S .

even been su‘g&tstcé that the catbon dioxide which cones from
the smoke of factory chimneys ught be putified and piped into
st gresnhouses to increase plant productvity,

$ sea thare are shoal waters that can be planted, and all the
sarface that can be sieved.

Appetizing and putsitious foods gsow unsuspected all atound
us. St hving, Ameucans can remembet, for wnstance, when &
tomato was consdered to be deadly posson. Until 2 few years
go Amencans had never heard of sojbeans as a food—yet soy-
beans are ten o ffteon times richer than wheat Bour in minersls,
five to'ten times nichiet 10 the prncpal B vitaming, four times
sicher i protewns. Mult-parpase meals based on sopbeans have
feen produced by the thousand fot as Vittle as 2 nickel a meal,
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rthdds newly tested, on i theory gensmu
poprlation of the world What are the possiilizies of mlaiping
those 2reas £ tak care of the addisionz 500,009,000 who prob-
=hly will swarm the earth in fifty yeans? .

The ezrth has 52,000,000 square milss of land Men ol
~ates anly 7,000,009, Unsll receatly it was peneally sssamsd
that nat more than 2.000,000 additonal sguare miles Fatic
ever he worth plowing. The reminder was zicher too po33, 132
suhject to erosion, Or tod fr fram market.
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extensive revision. Estimanrss of the eventually culivazdl
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half the Jand sorface of the planse For zoy predizzble fons,
such estimztes 2re undonhredly excessive, It 25 ts, howee,
that modem techniquss moy tom yeserdoy's frinne land ino
tomorrow’s rich crop maker

At the present tate, Amenicen farmers ore “meldng” A
than 1,000,000 2cres 2 yezr of crop lzad 2nd pastore land They
hazve 2dded neacly 40,000,000 amres, soys H H Wooten mThe
Agrizliral Sszznor, in the past rwenty-frve yaas—doring the
very period when exosion was lesseming onr potentiz] at 2 it ol
500.000 acres 2 yrar

Much of the land-malang has been done by machonicl equip-
ment. To Blast rocks, fell trees, z0d poll oot stemps 15 no Jangss
the work of mantks for sweating men 203 bops. It hes become
the work of hoars, with tracrors 2nd holldazers doing the posh
ing and r.::n:ing 1n 1950 Jass than 2 swh of the nation’s 5.800,-

* 003 fzrms had tractors; today there 20e tractoss o1 two-thirds of
them. In cozatries like Britan the percentape of machanzation

N0 less irmportant is Irripation, which todzy 15 responsible for
150,000,009 axes of the world's crop arez; 300,003,020 more
acres cun'be broopht 1o life by similer sremiment

A~3 the amonnt of land that mey be redeemed br drripasion is
= wart, alreads :.:::L;&i:m- o rmall weale, wav make

3The awabmg o
sgzmiom @ 25 coeeal
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In Mexico, Massachusetts Institute of Technology scientists
discovered recently that 2 native plant, malva—first cousin tothe
hollyhock—had more food value than any the Institute had ever
analyzed, “Civilized” Mexicans had considered it a weed.

Yeast, equaling meat in proteins and exceeding it in vitamins,
costs only 2 fraction as much. A 10-foot yeast vat will brew as
much protein in ten days as a thousand acres of cattle pasture
can produce in a year. The present sulphite waste from the man-
ufacture of paper can be fermented into virtuslly limitless yexst
protein. i

Today the average crop gives but a part of its food potential
to man. The nearly 7,000,000,000 bushels of rice harvested exch
year, for instance, yield only 75 per cent of their food value.
That is now being changed. A processing method developed
during the war by a young Persian-Ametican named M, Yonar-
Malek turns out rice with twice the vitamin value of the usual
smooth, shiny kernel, by preserving the nutrition-filled br{n
which usual ‘milling methods polish away, “Malekizing” is
spreading like wildfire around the world. Its general adoption
would raise the food content of rice 25 per ceat, without the
addition of a single new rice paddy.

Have you ever wondered why corn is good to eat but corn
stalks ate not? Agronomists have. Using processes similar to
those which extract dry plasma from whole blood, they have
succeeded in drawing the food value not only from the stalks of

PR : e e . .
o vt ‘ « = ] "
only thrived, but professed reluctance to give up their diet at the
end of the experimental period. Dr. Robert S. Harris, director
of the Nutritiona! Biochemistry Laboratories of the Massachu-
setts Institute of Technology, reports that mixtures developed
from fodder can give complete, 1f unappetizing, nutrition for
$15 a person a year. o .

In practice, of course, food essence of any sort is Iikely to be
used not as a complete meal but as a filler to gl\'c’nddcd nutritive
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value to other foods. For full usefulness, food must be varied

itizd vell as nwtritious.
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hibitive for most staplts. 51 15 10 be hoped that such 2 recoutse
will never be forced upon us But it can be done.

Any form of soil farmung. say some agronomists, is both in.
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increase in organuc matter about 15 per cent a day at the utmost
until it reaches its maximum growth, some algae can grow over
350 per cent dag—and never stop.
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Tor centunies the Tumsians have tonested scomeed a5 fodder
foc theee camels Tt s part of the aormal dist of ooy Chinese
and Japanese.

When the Norw egian antheopologsst Thor Heyerdaht dnfted
from Peru 1o Trench Oceania or 2 raft 1n 1947, he took with him
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will tend to decline, As educational and living standards tise, a5
contraceptive knowledge spreads, birth rates drop,

. The more comfortably maa lives and the more hope he has for
improving the lot of his children, the more slowly he breeds, In
the fifty years between 1876 and 1936 the birth rate of western
Europe and the United States fell by more than half.

But birth rates did not drap simply because there was more
food. If mote food and better health measures had been the only
changes introduced into the lives of the West by the Industnal
Revolution, there is every reason 1o believe that the birth rate
would have risen instead of fallen. )

The big change that took place with industrilization and
arbanization was that a large family becatme, by and large, an
economic liability instead of an economic asset. A hundsed and
Kty years ago, when nine-tenths of alt working Americans were
facmers, it toak the work of four famihes to provide foad far
five, Under such circumstances, every child was economically
valuable. He could hoe corn, herd and milk cows, weed beets.
Today, however, less than 20 per cent of the American popula-
tion is requited ta graw all the food that the rest of us need for a
comfortable hving-—plus a vast surplus for shipment sbroad.
Even on the farms, there 15 hittle value 1n a Jarge family when
one tractor can do the work of a dozen men. And in all the other
fields opened up by industnalization—in trades, services, fac-
tories—the chuld represents a net economic foss, Even «f hus par-
ents wanted a six-year-old to start work, the law would sty no.
He must be fed, clothed, haused, 2ad educated for at least six-
teen and often twenty years. The result ss shenking famities.
The number of children in an Amercan fanuly will tend to
rise when it is economically convenient to have more children—
and nat before.

In an industsializing society there is a Jag between the tune
when births begin to lessen and the time when the population

81t 3 casy so musnterpree the meanng of changng buth rates During Worly War

p 4 yoing, becime fathers quidly Yet 1 would he fulls
B o e L Ty wire cond tuand brger Amencan famddics. Sa

Tuds zhat they were sarang & &
far 1‘;?;‘6:‘:, other 1hat They siooply had thewr ehildren earhes \ban chey migdt Bave
e of there bad been o %1,
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intetests few. Every man is encouraged—in the words of Dr. §
Chandrasckhar of the University of Pennsylvania—"to look tt
his wife and sex intimacy as the only relaxation and recreatior
inan atherwise dull and unexciting struggle to make both end:
meet.”

It is true that from 1870 to 1930 Eutope grew twice as fast,
and the United States four times as fast, as India. That, how:
ever, was only because a smaller percentage of Europeans and
Americans died.

But even in India, according to Kirtley Mather, the bisth rate
has been steadily dropping since the turn of the century—drop-
ping as the first wavelets of industrialization have begun to lap
the Indians” feet. Between 1920 and 1940 the production of pig
iron in India went up more than six times, that of finished steel
nearly five yimes. Promotion of capital and consumer goods in-
dustries is a primary plank in the platform of the Nehru govern-
ment. With the incvitability of an ocean tide, industrilization
is coming to the submerged millions of India. Whether it will
be sa balanced as to bring about a steady rise 1 living standards
remains to be seen; but it is certain that with st will come mod-
ernization and eventually a fusther slackening of births..

Religious beliefs may slow the decline in Indian births; but
they are no more [ikely to stop it there than they were in Catholic
Italy, where between 1870 and 1940 the rate decreased by neatly
40 per cent, or in the United States, where on the same economic
and social levels there is no significant difference in the number
of children born to Catholics and Protestants.

Demographers have estimated that the declide in Indizn
births will match the decline in deaths by the middle of the next
century, and that the population will then stabilize at around
700,000,000 souls.

‘Bt such a stabilization, given continued enlargement of food
sources, must assume the speeding of industrialization in India.
Acd as with Indiz, so with Japan, whose birth rate, according
to Mather, has been turning tentatively downward for twenty-

five £, :
N ;)ic}]hdhakamal Mukesjee, one of India’s leading students of
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faster on the treadmill, unless they are followed by a self-sus-
taining process of healthy industrialization, Industrialization is
the far-off goal; Point 4 is the essential first step.

4
From Empire to Point 4

BENJAMIN FRANKLIN once sent 2 young friend ten louis d'ot
and the following note. "I do not pretend to give such a sum}
Tonly lend it to you. When you shall return to your countty, you
cannot fail of getung nto some business that will in time ¢a-
able you to pay alt your debts In that case, when you meet with
another honest man i sumilar distress, you must pay me by
leadug this sum ¢o him, enjoming hum to discharge the debt by
a like aperation when he shall be able aad shall meet with such
another opportunity. I hope tt may thus go through many hands
before it meets with a knave that wilf stop 1ts progress.”

As America prepares to undertake her Bold New Program,
we might well pander Frankln's adjuration. Yoo frequently
we assume that we are a setf-made power, owing nocgebt of
gratitude to any other aatian, The facts are to the contrary, Al-
most before the Liberty Bell had stopped pealing, foreign in-
vestors were force-feeding the American economy. Even the
purchase of the Louisiana Teccitory was financed in Holland.

The deep depression which avertook the 01d World toward
the middie of the h century impelled an de-
velopment of oversess aress, and particularly of the United
States. Patt of the contribution took the form of wnmigration,
with all jts attendant skills, Pact took the form of apital, The
result for Europe was 2 new swing upward in production and
consumption. The result for the United States was to put her
development half a hundred years ahead of schedule. When
there was little more to be done for us, toward 1875, Forope
underwent a new crisis, from which she recovered only.by trans-
ferring her initiative ta suck new outlets as Austsalia, South

Africa, and Argentina.
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fled to London from abroad duting the turmoil of twelve Euro-
pean revolutions.

To ayoid a disastrous slump, the British money market sct
about reconstructing Europe; it haphazardly developed the mar-
kets of the New World; and when the stimulus of those efforts
began to wear off, it opened up the sub-continent of Iadia.

The British isolationists objected as vigorously in 1815 as the
Henry Hazlitts in 1950. Was it to be endured, demanded Lord
Lauderdale, that the law would intetfere 10 prevent a poot
worker from leaving the country, but would permit—nay, en.
courage—export of “the money of the country, the main nerve
of all our resources?” A morning paper reminded the British
that “the prosperity of our own, and not foreign people oc
slaves, constitutes the wealth and prosperity of the British Isles.”

But that was whistling into the wind. When continental coun-
tries levied high tariffs on British goods, British industrialists
countered by exporting the machines to make the goods, When
Parliament forbade such exports, saying knowledge of technical
imptovements should be kept at home, the businessmen simply

.o - o T b st sl Lhcand Tian.

son John, though lacking British pounds, used British skl and
initiative to cteate mills, factories, mines, and forges for cloth-
ing, cotton, machines, paper, zinc. Everywhere the British stirred
focal capital to activity. Within twenty years after the Treaty of
1815 they had spread the Industrial Revolution across Westetn

Europe.

In Latin America during the early 1820°s British enterprises
sprang up from Mexico alinost to Cape Horn. In Colombia, for
instance, one Englishman had exclusive rights for rolling cop-
per, another for salt, a third for the exploitation of alf Bolivar's
private estates. Two had pearl-fishing concessions. Nc‘_vspapers
wete established at Bogota and Caracas to push British interests,
The British even drew up plans for a Nicaraguan canal,
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fied to London from abroad during the turmoil of twelve Euro-
pean revolutions. .

To avoid a disastrous slump, the British money market set
about reconstructing Europe; it haphazardly developed the mat-
kets of the New World; and when the stimulus of those efforts
began to wear off, it opened up the sub-continent of fndia.

The British isolationists objected as vigorously in 1815 as the
Henry Hazlitts in 1950. Was it to be endured, demanded Lord
Lauderdale, that the law would intetfere 10 prevent a poot
worker from leaving the country, but would permit—nay, en-
courage—export of “the money of the country, the main nerve
of all our resources?”” A morming paper reminded the British
that “the prospetity of our own, and not foreign people ot
slaves, constifutes the wealth and prosperity of the British Isles.”

But that was whistling into the wind. When continental coun-
tries fevied high tariffs on British goods, British industrialists
countered by expotting the machines to make the goods. When
Parliament forbade such exports, saying knowledge of technical
improvements should be kept at home, the businessmen simply
smuggled out the designs and built their machines abroad. Eng-
lishmen established machine shops and textile factoties through-
out France, In Belgium the Britisher William Cocketill 2nd his
son John, though lacking British pounds, used British skill and
initiative to create mlls, factories, mines, and forges for clath-
ing, cotton, machines, paper, zinc. Everywhere the British stirred
local capital to activity. Within twenty years after the Treaty of
1815 they had spread the Industriaf Revolution actoss Western
Europe.

In Latin America during the early 1820s British enterprises
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‘wc'xe established at Bogotd and Caracas to push British interests.
The British even drew up plans for a Nicaraguan canal,
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ish investots turned their eyes toward the United States, We
were then a country of little free capital; the produce of 2 man’s
farm, to the extent that it exceeded the needs of his own family,
usually went toward cleating more land and taising mote crops.
Thete was no loose money available for building highways,
canals, hatbors, and railroads. But to fulfil] what we considered
to be our destiny such wotks were essential; and in London,
American p s found a ingly bo less pot of gold,
Between 1815 and 1830 the British had invested scarcely £5.
000,000 in the United States. Within the next ten years the fig-
ure approached £40,000,000.

Part of the stimulus was provided by the phenomenal suc-
cess of the Erie Canal, which was completed in 1825. Dug for
363 miles between Buffalo and Albany at a cost of only $7,143.-
789, the Canal was financed by issuing New York State bonds,
almost all of which were s00n owned by Englishmen. Against
all historic precedent, the big ditch actually paid its way. In the
first yeat of operations it made enough to meet the interest on its
debts. Within ten yeats it had paid off the principal~-and west-
ern New York and northern Ohio had been opened up to per-
manent settlement.

Tt is difficult to say whether this phenomenon was more be-
musing to the Americans of to the British. Every American state
promptly decided that it could do as well as New York. By 1836
Lover $90,000,000 had been spent in the Nosth on railways and
canals alone. Most of it was British money, invested in state
securities. Two years latet total British capital invested in the
United States reached twice that figure. In the spring of 1836
Samuel Jaudon of the United States Bank carried on a single
trip to England $20,000,000 in securities, together with bonds
for a gold loan of £2,000,000. Necdless to say, few of the
enterprises thus financed were as prodycﬁvc as the Erie _Caml.

English pounds stimulated industrial development in the
United States pethaps no less than public works, though by more
indirect means, The merchant bankers of London prefersed to
export British goods, not to encaurage competition. Butonce s
credit was granted, these was no practical ways of limiting the
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ish investors turned their eyes toward the United States. We
were then a country of [ittle free capital; the produce of a man’s
farm, to the extent that it exceeded the needs of his own family,

usually B LT r J0% POV ADUROIPRE PR RN B I s
There v )

canals, } . .

to be our destiny such works were essential; and in London,
American } found a ingly b less pot of gold.

8
Between 1815 and 1830 the British had invested saarcely £5,-
000,000 in the United States. Within the next ten yeats the fig-
uge approached £40,000,000.

Part of the stimulus was provided by the phenomenal suc-
cess of the Erie Canal, which was completed in 1825. Dug for
363 miles between Buffalo and Albany at a cost of only $7,143,-
789, the Canal was financed by issuing New York State bonds,
almost all of which were soon owned by Englishmen. Against
all historic precedent, the big ditch actually paid its way. In the
first year of operations it made enough to meet the interest on its
debts, Within ten years it had paid off the principal—and west-
ern New York and northern Ohio had been opened up to per-
manent settlement.

It is difficult to say whether this phenomenon was more be-
musing to the Americans ot to the Brtish, Every American state
promptly decided that it could do as well as New York, By 1836
over $90,000,000 had been spent in the North on railways and
canals alone. Most of it was British money, invested in statc
secutities. Two years [ater total British capatal invested in the
United States reached twice that figure. In the spring of 1836
Samuel Jandon of the United States Bank carried on a single
trip to England $20,000,000 in securities, together with bonds
for a gold Joan of £2,000,000. Needless to say, few of the
enterprises thus financed were as productive as the Erie Canal,

English pounds stimulated industrial develoy in the
United States perhaps noless than public works, though by more
indirect means. The merchant bankers of London preferred to
export British goods, not to cncoumgc.compcti(ion. But once a
credit was granted, there was no practical ways of limiting the
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vested here. Since the American East Coast was develaping its
~own capital market, the thoughts of British speculators tutned
mote and more to the comparatively untouched West. English
settlements sprang up in Kansas and Colorado. London was
instrumental in the financing of the spectacular mining develop-
ments that followed the Pike's Peak gold rush, And the years
from 1870 to 1900 provided one of the most colorful phases of
British investment in this country—the stimulation of our cattle
empire. .

As carly as the 1840°s, the Hudson's Bay Company had been
busy raising mixed Shorthorn and Durham cattle along the Co-
lumbia River. Thousands were loaned or sold to Oregon settlers.
For twenty years after 1840, cattle, horses, sheep, and hogs
moved from Britain to America in steadily increasing numbers.
By the time disease decimated British herds in the 18607,
American cattle were available in quantities sufficient to satisfy
even John Bull’s appetite for beef.

The herds on the American plains assumed a morbid fascina-
tion for the British. The average Brton knew more about the
legendary country of cattle and cowboys than did the average
New Yorker. One Brtish wag commented: "Every time a cow
moves her tail to switch a fly she exerts a force of three pounds.
In the coutse of the summer a single cow wastes 5,000,000
pounds of energy. The cows of America throw away enough
power to move every piece of machinery in the world. This is
exclusive of kicking milkmaids off stools.”

In 1876 the American West sent Britain $2,000,000 worth
of refrigerated meat. Live cattle, too, had begun returning to
England in enormous quantities. In 1879 an entire fleet of ships
was acquited to transport 75,391 head. In the same year the
fresh meat trade grossed $6,000,000. This was the era of the
influx of young Britishers to the West, where they promptly be-
camne the heroes of jocose tales and ballads. Typical was the fol-
lowing repott from the Pall Mall Gazetie of March 15, 1881:

“The Earl of Aylesford lives on his ranche of 37,000 scres in
Te.x;s.[with] 20 or 30 horses, 13 dogs, and five servants. He has not
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tury tequite a fuller analysis than is possible here. Some points,
however, can be conveniently summarized:

1. Investment of capital and skills in areas which were ready
to receive them—viz., western Europe—was successful both
from the point of view of the investor and of the investee.

2. Tnvestment in countries which were neither economically,
politically, nor psychologically prepared to handle such invest-
ments—viz., Latin America of the 1820's~—lost the money of
the investor and did actual harm to the host countries.

3. Investment in countries which could put the money to good
use, but which wete not yet financially stable or experienced—
viz,, the United States of the 1830’s—greatly amclzmcd their
econoniic development, but frequently cost the investors theit
money.

The twentieth century is nat doomed to repeat all the mis-
takes of the nineteenth. But since many of the most essential
developments uader the Bold New Program lie precisely in
those areas where effort is most likely to go to waste and retusns
are least certain to be forthcoming, we must proceed with pray-
erful care. We shall do well to remember that we are in 2 posi-
tion to proceed at all only because the people of other countries
once invested capital, skill, 2nd confidence in a strange, uncouth
nation on the other side of the world which called itself the
Uaited States of America. Now that it is our tutn to pass on
what we have received, let us profit by their experience.

In the nineteenth century Great Britain was a mature creditor
nation. The United States emerged on the world scene in that
century not as a creditor but as a debtor, With minor exceptions
she was sending abroad not money but goods,

Under the circumstances it was only natural that the carly
manifestations of imperialism in the United States were com-
paratively crude. . )

Tn the first days of America’s emcrgence as 2 great power, it
appeared that the only Jesson we had Jearned from Oid \‘L’furld
impecialism was 10 play the game ourselves harder and for high-
er stakes. The spaed and thotoughness with which we estab-
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Europe, our greatest competitor for world matkets, Finally, and
perhaps most significantly of all, we have promulgated the Bold
New Program, bypassing both imperialism and colonialism in
the development of backward ateas.

What is the meaning of this deviation from forecast? Have
we simply developed a more highly involved, more disarming,
and 50 more horrendous form of imperialism? Or has imperial-
ism proved inappropriate to the provincial American tempera-
ment? Or have we reached a position of power so outstanding
that the old rules no longer apply, and that our self-interest and
the world interest have actually and demonstrably intermingled?

1t is certain that even in the heyday of Manifest Destiny we
felt uncomfortable about the whole thing. We tried wherever
possible to give our little annexations the appearance of popu-
lar uprisings; when we took over alien populations we explained
with a straight face that we were simply grooming them for in-
dependence; when we sent Marines into unsettled areas we
were Joud in regretting the necessity, But this picty in aggres-
sion had been a convention since history began. Nobody, prob-
ably not even we, had any notion that we meant it.

Indeed, our history indicated the contrary. By sheer drive
we had expanded across 2 continent in fess than a hundred years.
We had not hesitated to sweep aside Indians, Old World em-
pires, or the New World neighbor on our southern border, We
had formulated the Monroe Doctrine not simply to prevent
further European expansion inta the Amenicas but to fay the
groundwotk for our own expansion southward.

In the last quarter of the nincteenth century we began estab-
L e L unger in
- © This was

- dered tei-
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us the right to establish a naval station 1n the harbor ot
he American consuf procfaimed a formal

iving
f’,xga Pago; but when t
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American protectorate aver the istands we hastily sepudiated
him. . .

In this same absent-minded manner we sfipped a hand into
the cracker basse} and were astonished when it emerged holding
the tersitory of Hawaii. By 1887 Hamail was (ulr:iihing us

end. This was a surpise 1o the Queen, who still sat undistarbed
unt her palace, peaceably goverming bher islands: but the Com-

had been recogmized by the United States munister, Scatcely a
month later a treaty of annexation was reported 1o the Senate,

Uere agan, however, there entered ta play the cutious
Ameucan teluctance to accept the consequences af Manifest
Destiny The Amencan peaple did not want to become em-
perors The treaty became 2 bone of contention between expan-
swnists and non expansionists. For five years it failed of Fas-
sage, and Hawds was Gnally anaexed by jotnt resolution only *
when patnotism had been blown to fever heat by the wat with
Spun

With the Spanish-Amencan Wat of 1898 aur txpansionism
went anto high gear We were caught up by the elation of dis.
conenng ourselves suddenly a wordd poser.

By Januaty 1, 1899, the government of Cuba was in the hands
of the Amerwcans They proceeded to give her {teedom—with
strings attached. The new-botn republic was forced to mak,
of s constitulion an agreement neves ’

¢ part
winch mught wnpair the

3 to entes intp any trea
¢ independence of the island :n{l' nc\z
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Europe, our greatest competitor for world matkets. Finally, and
perhaps most significantly of all, we have promulgated the Bold
New Program, bypassing both imperialism and colonialism in
the development of backward areas.

What is the meaning of this deviation from fotecast? Have
we simply develaped a more highly involved, more disarming,
and so more horrendous form of imperialism? Or has imperial-
ism proved inappropriate to the provincial American tempera-
ment? Or have we reached a position of power so outstinding
that the old rules no longer apply, and that our self-interest 2nd
the world interest have actually and demonstrably intermingled?

It is certain that even in the heyday of Manifest Destiny we
felt uncomfortable about the whole thing. We tried wherever
possible to give our little annexations the appearance of popu-
lar uprisings; when we took over alien populations we explained
with a straight face that we were simply grooming them foc in-
dependence; when we sent Marines into unsettled areas we
were Joud in regretting the necessity. But this picty in aggres:
sion had been a convention since history began. Nobody, prob-
ably not even we, had any notion that we meant it.

Indeed, our history indicated the contrary, By sheer drive
we had expanded across a contil 1n less than a hundred years.
' ) to e -ela Tedians, Old World em-

' ' 1t southern border. We
[rr ' not simply to prevent
further European expansion into the Americas but to lay the

dwork fot our own expansion southwatd.

In the last quarter of the nineteenth century we began estab-
fishing an empire in the absent-minded manaer of a lounger in
a country store sampling crackers from an open barrel. This was
the era of what John Franklin Carter calls “unconsidered tri-
fles.” We bought Alaska from the Russians to do them a favor,
-- 3 «ehiciem nf the move from the Amesican public did not die

giving us the Tight to eS80 « 1w, )
Pago Pago; but when the Ametican consul proclzimed a formal
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.
to contract any public debt in excess of its ordinary revenues.
The Untted States was given the right to intervene to protect
Cuban wndependence, and was granted coaling and naval sta
tians. Under these provisions, which in the United States were
known as the Platt Amendment, we inters ened four times in the
ternal affases of Cuba. As one histonan remarked, Cuba was
“no mote independent than Long Istand.’

To the extent that ymmediate Amerwaa self nterest was at
stake mn the Canbbean, 1t 15 understandable (f nat justefiable that
we should have given Cuba only halt her frecdom b was equally
understandable that we should have tahen oves Puerto Rico.

la addition, however, the Treayy of Pans (December 10,
1898} provided for the cession of the far-distant Piuhppines
to the Varted States st cetura for 2 payment to Spam of $20,-
000,000 Here influences of a balder sort were at work. White-
faw Red, one of the Pags Peace communsioners, justified the
acquisition as follows:

The Pacrthic Ocean »s in our hands now Practicall ne onp mors than
half the coast on this side, dominate the 1est, and have mids gy statoans it
the Sandwich and Aleunan Jands To oatend now the suthonty of the
Umited States over the grear Phubippine Arcdupelagn o> 1o feore n the
China Sea and sccute aa almost equally compunding posttion an the other
side of the Pacrfic—doubling our cantrut of st and of the fabulous trade
the Twentieth Century will see 1t bear The s53d€ 39 the Plulippanes
will be but a drep in the bucket compated to that ot China, for which
they give us an unapproachable foothald

This was caw imperalim and it sas 2 heady wine lewasalso
deeply disquicting to mullions of Amerians

But it was in Latin Ameria, and particularly i the Canibbean
area, that we were able to throw our weight around st will. Here
are some outstanding instances:

1. Panama. In 1903 Congress authonzed President Roose-
velt to negotiate with Cotombna for a canal across the Isthmus
of Panama. The Colombian Senate, however, fasted 1o accept the
proposed treaty. By strange comncidence, Panama at once
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Jsnched its iftieth tevolution in Bty yeats, and the United
States Navy prevented the Colombian goverament from sup-
pressing it, Ten days later the new State of Parama ceded the
Canal Zone to the United States,

2, Santo Domingo. In 1903, ¥orough “gross mismansge-
ment” of her Rnances, Ssate Domingo found herself with 2
cevenue of $300,060 from wluch to pay the intetest of $1,700,
000 which was due on her external debt. The United States
Governtment assamed the fiscal administration of the Republic
soan afterward Politwal ntervention followed; snd aftee 2
senes of wsarrecnions United States Matines were tanded in
Sante Damingo on May 2, 196. For the next ¢ight years S2ato
Dominge was ruled by a United States military dicratotship.

3. Hat, When 4 sevotution in 1915 thigatened to bring on
French imtervention, the United States landed Martines, and
forced on the Hutians a tresty grong Haiti an Ametican mifi-
tary high cormussionsr, & geaetsl recewer of customs, 2 finane
cial adviser, 3nd an American-dicected constabutary,

4 Niaragua. In 1909 Nicatsgua opposed United States
overtures fos a naval base in the Gulf of Fonseca and a second
. P ——

NN,
.

. - C
at Bluefields of L4 Luz y Los Angeles Minmg Company, 3n
Amencan cosporaton Dz was receiving a salary of $1,000 2
yeas Though he was not kngwn to have had other tesousces, he
was able ta advance the revolutian $600,000, shich he esentu.
ally repaid famsell © Amencan Mannes again prevented gov-
cenment farces from suppressing the rebellian. Soon. afterward
the new tegime gave the Unuted States its dgsired Fonseca naval
base, the night to budd s cmt, and comeol for ninety-pin
pears ovee the approacfito s, e

The Usuted States intervened yn Nicasa, ix tis

. U3 Six time: ~

sent “polnsal anarchy © neas the P.msz Lanal, Fe: :?nﬂ::r
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teasons we intervened six times in the Hondusas, onct inlost
Rica, once in Colombia, twice in Venczuela. N

But our stake in Latin America, however dramatic its 222
festations, was only part of our growing interest in the ow'sz“'
world. Tn 1914 the United States still owed other mﬂ”l\‘;
$3,686,000,000 on halance. By 1919 we were creditors 068
extent of $12,652,000,000. By 1929 that figure had rise
$19,763,000,000, We were, by and large, optimistic m‘«s\t
During the 1920's, as the British had done 2 Tundred yeors
fore, we plunked down our money first and asked what the
was afterward. @

Thraughout this period, an increasingly important funct®’
of the State Department was to assist American investors, M2
of whom had a prodigious capacity to burn theit fingers Pr‘t'
sumably this basic preoccupation of the government ot oty
has not changed, but could not change, Yet suddenly, at the ¢
peak of our power and drive, classic dollar diplomacy took s
By 1933 it was dead. What was jt that had happcncd?

As a creditor nation, it was to our interest to see o it thit [
countries where we had put our money remained stable, P
perous, and friendly so that they could and would pay the fmont
back. To assute profits by fair treatment was cheapet than 1
assufe them by the use of Marines. It was also more efficicnt.

Enlightened self-interest coincided with the pricking of
science, For almost the first time in history, an expanding nati®
was able to stand back, sec itself with some degree of b
tivity, and decide that it was busy doing itself harm instead el
good. The policy of the big stick was outdated. It no Jongtt
worked, Nationalism wis on the rise. The thinking of men B
moved on; our consciences could no longer tolerate Manifee
Destiny. o . N !

*The position in which the United States found itself in Latin
Americs,” reports onc s(t‘xdftnt.of (h:_ period, “was simifar to
the pesition of Great Britain in Persia, in China, in Ircland,
South Africa, and India, Our ﬁrs}. _fumhlm;; cfforts towsred 2
new Latin American policy “““,L"},‘F more thiR an'openly ex-



From Empire (o Point 4 * 65

pressed desire to be conciliatory instead of tough, tobe a friend
instead of 1 disciplinarian, to te instead of exploiting. "%
President Coclidge made one of the first gestures toward co-
operation ta 1927 when he scat Heary L. Stimson to Niciragn
to pessuade the tivat politicat factions there to hold an election
under Unaed States supervision, The experiment was partially
successful, and both patties asked the United States to supervise
the election four years Iater But “That sturdy patsiot, General
Ssndimo, 1efused to accept the compromise with natioalism,
and he made the Mannes Jook sy before they gave wp chasing
hum snd withdrew 10 193376
10 Mexico, 100, Mr. Coolidge tried a new tack. A dispute was
at full firc over Mexico's seizure of Amencan ol holdings, and
Unsted States newspapess were hinting at armed intervention.
Mz, Coolidge appownted Dwight Morros Ambassador to Mex-
100. When Prendent Calles asked Motrow if he could suggest
any solution of the controversy, the Ambassador teferred him
10 a rulmng of the Mexican Supreme Court under the Carranza
Admunstration uphatding an il compny's clairs to tights se-
quieed before 1917. By ackaowled ging this precedent, the Mex-
icin governtent was dhie to mamtaw its principle that subsoit
was the property of the natien, while the Unsted States main-
taned sts pringiple that ughts acquired before 1917 could not
be legstated away When the tssue arose again in 1938, the
State Depastment “refused with Sirmness to sacsifice the friend-
stisp of Mexico by any theeat of wntervention . . . The United
States had mude good s determimation never again to intess
vene below the Rio Graade. 't
. A S achiesement was hustonc, temarks his biographer,
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reasons we intervened six times in the Honduras, once in Costa
Rica, once in Colombia, twice in Venezuela,

But our stake in Latin Ametica, however dramatic its mani-
festations, was only part of our growing interest jn the outside
world, In 1914 the United States still owed ather countries
$3,686,000,000 on balance, By 1919 we were creditors to the
extent of $12,652,000,000. By 1929 that figute had risen to
$19,763,000,000. We were, by and large, optimistic investors.
During the 1920, as the British had done 2 hundred yeats be-
fore, we plunked down our money first and asked what the game
was afterward.

Throughout this period, an increasingly important function
of the State Depattment was to assist American investors, many
of whom had a prodigious capacity to burn their fingers, Pre-
sumably this basic preoccupation of the governiment not only
has not changed, but could not change. Yet suddenly, at the very
peak of out power and drive, classic dollar diplomacy took sick.
By 1933 it was dead. What was it that had Rappened’?

As a creditor nation, it was to our interest to see to it that the
countries where we had put our money remained stable, pros-
perous, and friendly so that they could and would pay the money
back. To assure profits by fair treatment was cheaper than to
assure them by thcrusc of Muin:s; {E was‘ also more efficient.

- B O T N A R

tivity, and decide that it was busy doing itself harm instead of
good. The policy of the big stick was outdated. It no longer
worked. Nationalism was on the rise. The thinkingr of men had
moved on; our consciences could no longer tolerate Manifest
estiny.
o "Thyc position in which the United States found wseff in Latin
America,” reparts onc shident of the perio. “wyy similar to
the position of Great Britain in Persia, in China, jn frclind,
South Africa, and India. Our first, fumbling cfforgs tonard a
new Latin American policy wete littfe more than ap openty ex-
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‘under United States supervision. The experiment was pantially
successful. 2nd both parties asked the United States ta supervise
the election four yeats lates But “That sturdy patciot, General
Sandino, refused to accept the compromise with natiooatism,
and he made the Manines look silly befose they gave up chasing
tum and withdrew in 1933.7¢

15 Mexio, 100, Mr. Coolidge tried 2 new tack, A dispute was
at full fire over Mexico's serzure of American ol holdings, and
Undted States newspapers were hinting at atmed stecvention.
Mz. Coohidge apposated Dwight Morrow Ambassador to Mex-
tco. When President Calles asked Mottaw if he conld suggest
2ny solution of the controversy, the Ambassador feferted him
to 2 rubing of the Mexican Supreme Coust under the Carranza

v L IR S SN

was the propesty of the nation, while the United States main-
tained s principle that nights acquired before 1917 could not
be legntared away When the issue asose again in 1938, the
Stage Department "refused with Grmness to sacrifice the friend-
ship of Mexico by any threat of ntervention. . . . The United
States had made good s deteraunation never again to inter.
sene below the Rio Grande ¥
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Root’s contention that private debts in foreign countries ought
not to be collected by govemmental coercion; he was the fisst to
argue that co-operation between the United States and Latin
America, however uncertain and disappointing it might mo-
mclx_)tarily appear, would in the end prove the only practicable
policy. . . ." '

Meanwhile, in the 1920's a young diplomat named Sumaer
Welles had entered a vigorous intellectual dissent to the policy
of dollar diplomacy. He wrote:

The benefits resulung from the mlitary occupstion of the Dominican
Republic, 0 far 5 the national interests of the United States are ton-
f

cerned, have been of infi 7 when compared to the sus-
picions, fears, and hatred to which the occupation gave tise througheut
the American continent. . , . So st has been with every mabtary eccupa-

tion or intervention , .,

Tt is in the stimulanon of commercial dies, in the facditation of educa-
tional advantages . . . ia the instranon of finznang to produttne Pur-
poses, in the proffer of technical and expert assistance when it may be

. peeded, that the United States will obtain the results desired, and not
through military becupation, militaty intervention, or armed supenition
of elections.

The program advanted by Mr, Welles meant raising impe-
rialism to a level where imperialism ceased to be a meaningful
word. He had an oppottunity to turn his program irto action in
1933, when the incoming President, Franklin D, Rosevelt,
named him Assistant Secretary

In his inaugural speech th e te o passing

statement on which history w. ° 3 - the
field ¢ -vorld policy,” he said, | ” ‘s
th ~f the good neight T
IS . Y, and, because 1.
ol N ‘vhbor who r:spcg.;,
the: agreementsinar’c

Al the tied the Gy
to Lati *Jdaring, “The™

Pan-Ar. . be the same
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g00d neighbar. , . . In this spirit the people of every republic
on our continent zte coming 10 2 deep understanding of the
fact that the Monros Docttine . . . was and is directed at the
maintenance of independence by the peoples of the continent,”

1t was ar the seventh Pan-Ametican Conference at Montevi-
deo in 1933 that the Untted States finally took the step which
was to change Latn Amenca from a continent of sullen enemies
1o one of fniends. At that convention the Unsted States seversed
its pohicy of more than 2 hundsed years when Cordell Hull sup-
ported 3 declaration that “no state has the right to intervene in
the wtemnal or externol afiags of another” Roosevelt backed
m soon afternard by assectiag that “The definnte policy of the
United States from now on 1 one opposed ta armed interven.

teisble allies to the south of us 1n the Second World War. In
terms of hustory, st meant an awateness that imperialism and
dotlar diplomacy By the United States wete dead, and that hence.
forth out gwn welfare would be best setved by acting as good
citizens of the wosld. The Good Newghbor palicy of Fracklin
D. Roosevelt, Cordell Hull, snd Sumoer Welles contsined the

seeds that ate spuoging today n Pount 4—the Bold New
Program,

5

The Good Neighbor Policy:
Bellwether of Point ¢

A sower, sud Jesus, weat fonh to sow, “and wi d
some sceds felt by the wayside, a0d the f::;mi;?;a, ’
voured them up, samie fell upon stony places, where thy \n:
ot uch eanth; and forthwith they sprung up.’b«;use d':’y had
no deepaess of eatth; and when the sun w25 up, th -
scoschied; and bectuse they had no taat, they wi;m‘}'\m:ly :::';
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Root’s contention that private debts in foreign countries ought
not to be collected by governmental coercion; he was the first to
argue that co-operation between the United States and Latin
America, however uncectain and disappointing it might mo-
mcll?taril)' appear, would in the end prove the only practicable
policy. . .. '

Meanwhile, in the 1920's a young diplomat named Sumner
Welles had entered 2 vigorous intellectual dissent to the policy
of dollar diplomacy. He wrote:

The benefits resulting from the military occupation of the Dominicin
Republic, so far as the national interests of the United States sre con-
cerned, have been of 1 imp e wlien compared to the sus-
picions, fears, and hatred to which the occupation gave tise throughout
the American continent. . . . So 1t has been with every military occupa-
tion o interveation. . . .

Tt is in the stimulation of commercial ties, in the facilitation of euca-
tional advantages . . . in the initiadion of finanaing to productive per-
poses, in the proffer of technical and expert asststance when it may be

. needed, that the United States w1l obtain the results desired, and not
through military occupation, military intervention, or armed supenision
of elections.

The program advanced by Mr. Welles meant nising impe-
rialism to a level where imperialism ceased to be 2 mcaningf_ul
word. He had an opportunity to turn his program into action in
1933, when the incoming President, Franklin D. Rosevelt,
named him Assistant Secretary of State, .

In his inaugural speech the new President made a passing
statement on which history was s00n to hang jts hat, “In the
field of world policy,” he said, “I would dedicate this nation to
the policy of the good neighbor—the neighbor who tesolately
respects himself, and, because he does o, respects the rights of
others—the neighbor who r:spms}his obligations and fespects
. Ly S My P PR T
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good neighbor, . . . Tn this spisit the people of every republic
on our continent are coming to a deep wnderstanding of the
fact that the Monroe Dactrine . . . was and is directed at the
maintenance of independence by the peoples of the continent,”

It was at the seventh Pan.Ametican Conference at Montevi-
deo in 1933 that the United States finatly took the step which
was to change Labn Amenca from a continent of sullen enemies
to one of friends. At that convention the United States reversed
1ts policy of more than a hundsed yeass when Cordell Hull sup-
potted a declaration that “no state has the sight to intervene in
the winternal of external affaits of another.” Roasevelt backed
hum soon afterward by asserting that “"The definite policy of the
Unsted States from now on 15 one opposed to armed interven-
tion.” Frep monthe latar the Plan Amandment wiae ahoaceod

reliable allies to the south of us 10 the Second World Wag. In
terms of hastory, st meant an awasentss that impetiatism and
dollar diplomacy By the United States were dead, and that hente-
forth out own welfate would be best served by acting as good
ainzens of the world, The Good Neighbor poticy of Frasklin
D. Roosevelt, Cordell Hull, and Sumner Welles contained the

seeds that are sprnging todsy in Point 4—the Bold New
Program,

5

The Good Neighbor Policy:
Bellwether of Point 4

A sowEn, snd Jesss, went fouh to sow, 2, 7
some seeds fell by the wayside, and the ‘::EY;thc;?;I:
voured them up, some fell upon stony places, whete they had
not much canth, and forthwith they sprung up, becanse mey ad
no dotpness of carth; and when the sun was up, the cyw
scorched; and because they had no Toot, they w\}:}'\gr:dy ;wc;;-e
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And some fell among thorns; and the thorns sprung up, 2nd
choked them; but others fell into good ground, and brought
::olr;h"fruix, some 2n hundredfold, some sixtyfold, some thirty-
old.

In the Good Neighbor policy the United States has sown
much as did the farmer in Jesus” parable. We too have cast out
sced alike in barren ground, thoray ground, and good soil. The
successes and failures of our sowing, whether it took plice as
government loans, private investments, or technical aid, are
gravendeeply = T T ' 7' seam —Laaencawiine tacether
the Bold Nev .
failures and - ’ :
economic ficld peavide a convenicnt measurement ot the likety
usefulness of the newer, vaster concept. If, for instance, the
Good Neighbor policy is to be turned off and on at our con-
venience, like a faucet, it will be difficult for underdeveloped
areas to place much faith in the long-range reliability of Point
4. It is instructive, therefore, to see how our poticy in Latin

f . srvmead dosinn tha nace Aiftpen vears.
) af sather than
' feclings. But
since people’s feelings are intimately connewed with theie
hocketbooks, it was not altogether coincidence that United States
investments in Latin America increased untid by 1940 they
touched the staggering total of $4,000,000,000, of which nearly
half d private in in busmess enterprises,
securities, and real property. Even before World War I, the
Argentine government had recesved $60,000,000 from the Ex-
N 7 "-ral and agricultural
! 3 for canstruction of
expected to spread

indlﬁhi:liu(ion across South America.

Sumner Welles has explained that these loans were *“premised
on the conviction that social progress and polutical stability in
the hemisphere were contingent upon tugher hvmg standards,
and that the growth of truc de:nocr?cy was also contingent upon

better nutrition, and ¢ ications. It
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was believed that the measuses of financiaf and economic co-
operation that were undertahen would not only increase the
probability of political and militaty security but also provide a

greater demand and increased purchasing pawer for United
States exports.”

While the govemment was pouting loans into Latin Amer-
ica before and during the war, private investors were infecting
her with a rash of industrialization. United States capital, fre-
quently wn combination with focal intetests, ran up mnufactur-
ing plants—particularly for consumer goods such as textiles,
processed food, and leather products. With prices uncontrolled,
the profits were enormous, Costs were irrelevant; the output
could not keep up with the demand in any event. Argentim
alone increased the number of workets employed in industry
from 462,000 in 1935 to £29,000 in 1941, while naising the

value of her manufactured products from 3,500,000,000 pesos
(about $5,700,000,000) to 6,300,000,000.

Besides goveroment loans and private investments, a third
ind of co-operation took place duting this period between the
United States and Latin Amenca It consisted of United States
techmcal aid for agneultural, health, and edueational projects.
This assistance smposed virtually no drain on our private of
pubhic capital tesources,

In 1938 the United States established an Interdepastmental
Cur‘nn‘ﬂ(ttt on Screntific and Cultural Co-operation which now

agricuttural stations. A major part of the effort was to go into
ctops whuh were ather complements

77 10 Ot non-competitive
with our own 3 insecti
ith our own Among these weee cocon, coffee, fibers, insecti-
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And same fell among thorns; and the thorng sprung up, 2nd

choked them; but others fell into good ground, and brought
‘{o;;h feuit, some an hundredfold, some sixtyfold, some thiry
ald.”

In the Good Neighbor policy the United States has sown
much as did the farmer in Jesus” parable, We too have cast our
seed alike in barren ground, thorny ground, and good soil. The
successes and failures of our sowing, whether it took place 25
government loans, private investments, ot technical aid, are
graven deeply in the minds of the men who are putting together
the Bald New Program, For the rest of the world as well, the
failures and successes of the Good Neighbar policy in the
economic field provide a convenient measutement for the likely
usefulness of the newer, vaster concept. I, for instance, the
Good Neighbor policy is to be turned off and on at our con-
veaience, Jike 2 faucet, it will be difficelt for underdeveloped
areas to place much faith in the long-range reliability of Point
4. It is instructive, therefore, to sce how our policy in Latin
America has prospered during the past fifteen years,

The Good Neighbor policy started as a political rather than
an economic program. It dealt first with people’s feelings, But
since people’s feelings ate intimately connected with their
packetbooks, it was not altogether coincidence that United States
inivestments in Latin America increased untsl by 1940 they
touched the staggesing total of $4,000,000,000, of which neatly

half rep d private inv in b entery
securitics, and real property. Even before World War 11, :hc
- " ' LI : tTr
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on the ronviction that social progress ana paunaa stavily
the hemisphere were contingent upon higher living standards,
and that the growth of tue democracy was also contingent upon
better nutsition, sanitation, education, and communications. It
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was believed that the msasures of financial and economic co-
operation that were undertaken would not only increase the
probability of politicsl and militacy security but also provide a

greater demand 2nd increased purchasing power far United
States exports.”

While the goverament was pousing loans into Latin Amet-
icx befare and during the war, private investots were infecting,
her with 2 rask of mdustrialization. United States capital, fre-

the profits were enormous. Costs were ixtelevant; the output
could ot keep up with the demand in any event. Asgentina
alone increased the number of workers emplayed in industey
from 462,000 n 1933 to £29,000 in 1941, while taiting the

vatue of her maaufactured products Erom 3,500,000,000 pesos
{about $5,700.600,000) to 6,300,000,000.

Besides government loans and private investments, z third
kind of co-operatian tock place during this period batween the
United States and Latin Amerca It consisted of United States
techiueal aud for agricudtural, health, and educational projects.
This assistance smposed virtually 00 daia on oue private ot
public captal resautces

In 1938 the Unued States established an latecdepctmental
Comenatee on Saientfic and Cultural Co-operation which now
wncludes reg of 23 federal dep and sgencies.
The Department of Agniculture, for (nstance, sent experts to
Latin Amenica 1o help the republics there ser up co.opetative
agncultural staions A mager part of the effort was to £o into
ctops whah wesc esther it

1o or
¥ ¥
with our own Among these were cocoa, coffes, fibers,
. 1 A fo " ’
. v ) .

4
insecti-



70 - Bold New Program

Ministers, a resolution was adopted favoring co-operation of the
American republics to promote health, sanitation, and educ-
tion, The foreign ministers considered such a program a sensi-
ble way to mobilize western hemisphere resources, since a dis-
easc-ridden, illiterate, and undernourished people would be of
little help in war. "At this time,” says a New York Times 1e-
porter, “same countries did not produce food enough for their
own people. In others illiteracy ran as high as 75 pet cent.
Eighty per cent of the people had intestinal diseases, 10 per cent
had malaria. One out of five babies died, and life expectancy
was forty-five years,” !

Shortly afterward the United States established three gos-
ernment corporations which later merged as the Institute of
Inter-American Affairs, a branch of the Office of Inter-American
Affairs headed by Nelson Rockefeller. It was designed to pro-
vide technical and matetial assistance for such varied develops
ments as hospital and school construction, sewage and watet
supply projects, elementary education, vocational training pro-
grams, and training in modern agricultural methods.

But after the war something went wrong, As the manufac
turing centers of Europe and Japan came back to life, as a buyers’
market replaced the sellers” market, marginal Latin American
industries found themselves unable to bring about rapidly the
increases in efficiency which were tsscf‘nial to a healthy dcvcllop~

e et hadaaalameenas P e i menn mnetias dita

layoffs of workets, attempts to reduce wages, social and eco-
nomic unftest.

With little foreign exchange to pay for machinery or raw
materials (a great part of it had disappeared in purchases of im-
ported luxuries), industrialization slowed ot halted. Currencics
depreciated. Inflation injured merchants and industrialists, ter-
rified and infuriated labor, suspended 2 Damoclean sword over

Latin American homes. . ] )
The resalt was a swing back to revolution and dictatotship;
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1944, says Sumner Welles, bronght *'political uprisings in Co-
! - ST e eact in Central
. . . . ‘azy, and
. LY bance in
Chile . . . 2 revolution in Pern, 't ne junta wstsneu s Lima by
General Odels has theowa the labor lezders in jail. It has oot
fawed the Apra, 3 pacty which is neither fascist not Comrmurist,
and which, with 2l its mistakes, bas unquestionably tried to
bestes the Tot of the underprivileged, and particutarly that of the
Indun population. For the time being demotracy in Peru has
been sufled -

Between the end of the Second World War and the end of
1949 these were twehe coups and tevolts below our bosder,
Refations with the United States were 2t 2 postwar low, The ~
Latin Amersans appeared to believe we had let them down.

Yet Latin America is obviously better off than she was before
Tanoae, A atotaty b

- . . e L.
sorted scateely $400,000,000 worth of goods from the ot
American tepublics, By 1914 the figure exceeded 31.505) oogf
i [E AN OG- Sohinss B D

. Ve .
o )
vestment ta 1947 slone,” wid the Instizte, “wope gheac

the total for the penod of 199040 1 atmost double

Laving standards ase higher in Latin Ametica today than they
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Ministers, a resolution was adopted favoring co-operation of the
American sepublics to promote health, sanitation, and edoa-
tion. The foreign mini c Jered such a program g sensi-
bie way to mobilize western hemsphete resources, since a dis-
c_clse-ndden, iiliterate, and vndernounshed people would be of
little help in war, " At this time,” says a New York Tomes res
potter, " some counitries did not produce food enough for theic
own people In others sliteracy ran as hagh as 75 per cent.
Eighty per cent ot the people had intestinal diseases, 10 per cent
had matatia. One out of hve babies died, and Jie expectancy
was forty-five years.” :

Shontly afterward the United States established three gove
ecnment carpotations which later merged as the Institute of
Inter- American Affaiss, a branch of the Office of Inter-Amenican
Affairs headed by Nelson Rochefelfer, It was designed to pro-
vide technical and maternal assistance for such varied develop-
ments as hospital and school construction, sewage and watet
supply projects, elementary education, vocational trarng pro-
grams, and trainmg in modern agncaltural methods

But after the war something went wrong. As the manufac-
turing centers of Eutope and Japan came back to hife, as a buyers’
market replaced the sellers marhet, marginal Lattn Amenican
industries found themselves unable to bring about rapadly the
increases n efficiency which were essential to a healthy develop-
ment, In many wstances they were producing worse merchandise
than their foreign competitars, at a higher cost There follawed
in fast succession a zoomung of anffs, 3 drop 1a local demand,
layoffs of worhers, attempts to reduce wages, sowal and exor
nomic unrest,

Wiath little foreign exchange to pay for machunery or raw
materials (a great part of it had disappeared in purchases of im-
ported luxuses), industriahization slowed or halted. Currencies
depreciated. Inflahion injured meschants and industrialists, tes-
sified and infuriated labor, suspended a Damoctean sword over
Latin American homes. } . 5

The tesult was a swing back to revolution and dictatorship:
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iuch combinations might be possible—but only if the investors
t0u1d be suse these would be effective compensation in the event
of expropriation.

‘The Latin Americans~—in the person of Dr. Alberta Lleras
Camargo, formes president of Colombia and more recently
Secretary General of the Orgnization of American States—
then reahistically seminded their northem confreres that where
thete wis no prvate capital, the state had to take over some
economic functions whether it wanted to of not.

Dr. Lleras contended that “if there were new fands to col-”
onize in the United States, the methods that would be employed
fot a second trek overland probably would tesemble those used
by the TVA much more than the hazardous onstanght that once
took place on sutgm soil by dint of wagon stages.” He added
that “when a town lacks electric power, that is not an occasion
for politcal philosaphy . . . the salient fact §s that, in the
absence of prisate capatal for the project, everyone demands
that the state provide 3 service too urgenty needed to be post-

fied.

The councy finally went on record against dirimination
between fatronsl and foreign investments by means of foreign
exchange controls and pumtive taxes; against seizure or ex-
fropraton without adequate compensation; against barsiers to
entry of necesssty techniaal and administrative petsonnel; and

agatast unnecessary government competition with privately f-
nanced enterprises.

One Amerscan bownessman did not wait for the goverament
af the Uated States to pase the way for him before investing
his capreal 1 Latn Amence,

During, Warld War 11, Nelfson Rockefeller was head of the -
Offce o§ l{x(t«u’:mt::m Affaits. Briefly he was Assistant Sec.
retany of Mate foc Latin-America. job w:

(nezr\)dshm betwern the Unired w'ﬁl:"lgb"‘\‘asia‘,?xmgthm
south fle o - -

ship was

preveeds o0
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such combinarions might be possitle—but only if the invectors
could be sure there would be efective corrpensation in the event
of espropristion.

The Latin Americans—in the person of De. Alberta Llerss
Csmurgo, former president of Colonstiz and more recently
Secretary Gevenal of the Organizttion of Ametican Rates—
then reshstically remnded their northern confreres that where
there was ro prvate apml, the state hid to take over soms
exonomic functions % hether 1t waated to or aet,

Dr. Wenas contended that "if theee wete aew lands to ool
onize in the United States, the methods that would be employed
for 2 second trek prerling probubly would reserble thoss used
by the TVA tuch more than the haxsrdous cesliaphe that once
ook plice o0 virgm sod by dint of wagon stiges.™ He added
that “when 2 town lacks electric power, that is ot an eccsien
for politwal philosophy . . . the salient fact is that, in the
absence of private capstal for the project, evesyone derands
that the state provide a service too wrgently teeded to be poste
ponad

The ounal finally wene on fecord apaing discrimination
etween natonaf and foreign iavestments by weans of foreizn
exchange controls and punitive taxes, apaingt scizure or ex-
proprution wathout adequite compensation; agatast bartiers to
enisy of recessary technreal and sdmimstrative pessonnet; and

Apainst ennecessafy governmrent Competition with privately fi-
ranced enterpeises.

One Amx&\.\n businessman did pot wait for the government
of the Unuted Rates to pave the way for bim before invest;
fus capral i Latea \n::};n Y o fting
Duning World Was 11, Nelson Rockefeller was haad of the
o o c:(r 1:.&(!‘\:!:!::1: I:Exir_x B.:ﬁy_h‘e :ru Assicant S¢-
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“were before the war, Yet the people are miserable and resentful,

Perhaps the moral for Bold New Programmers js that you
should not start teaching a man to swim in deep water if youare
not willing to stay close to his side until he has learned.

It is interesting that the first practical proposals for putting
the economic aspects of the Good Neighbor policy back on its
feet came not from politicians but from businessmen. Business
had a preat and growing stake in the welfare of the southera
republics. The greater part of $900,000,000 sent abroad by
United States investors during 1948 went to Latin America.
Growing social unrest and frequent revolutions represented haz-
ards to these and earlier investments. latervention being 2
quartet of a centuty out of date, the most practical alternative
was to help recreate economic health in Latin America.

When asked for suggested medicines, some Latin Americans
proposed a westetn hemisphere version of the Marshall Plan,
with the United States extending vast government funds fot
Latin American recovery. The idea did not appeal to the North
American business community. It tended, rather, to agree with
Kirkwood Donavin, executive secretary of the.Inter-American
Council of Commerce and Production. Donavin suggested at a
plenary session of the Council in September, 1948, that while
small interest-bearing loans from the Export-Impart Bank might
be beneficial “for the express purpose of developing basic con-
ditions, such as hydroelectric power, js ion, and rejus
venation of soil,” other economic development should be left
to private entetprisé. The North American objection to regional
Maeshall Plans was summatized at the same meeting by James
S. Kemper, chairman of the Lumbermen’s Casualty Company,
who pointed out that these "contgmphtc_ cccnorn'{c arrange.

One Latin American speaker proposed great pools o1 private
capital to finance industrial development, as an u!m'muvc to
government 1oans, The general United States reaction was that
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Latin American self-help that at the end of the war he estab-
lished two corporations aimed specifically at strengthening the
basic ec ies of underdeveloped areas, beginning in Vene-
zuelz and Brazil, Rockefeller did not start by setting up fac-
toties; before you can have sound industrialization, he believed,
you must have sound men and women, sound communications,
sound agricultural techniques. These he set out to develop.

The International Basic Economy Cotparation and the Vene-
zuelan Basic Economy Cotporation now operate on $7,000,000
from the Rockefeller brothers and §11,000,000 supplied by the
Venczuelan government, American corporations, and individ-
ual jnvestors. By 1949 there were nine operating companies,
each following the basic Rockefeller formula-—miltions for
self-development but not one cent for chatity, Company expests
asked Brazil and Venezuela, “What industries do you need?
What are your bottlenecks?” They then decided whether the
situation could be improved at a profit—and frequently found
that it could,

A few IBEC and VBEC operatians:

1. Btazil nceded more grain. Rockefeller took over a farm in
Santa Rita, Sio Paulo, and planted it to a discase-resistant, hy-
brid corn which he sold to farmers. It increased their yiclds by
20 per cent, -

2, Shipped in sacks, grain rotted. Handling costs were astro-
nomical—635 cents and more a bushel. Rockefeller built eleva-
tors where corn could be dried and fumigated for bulk shipment.
The result: handling costs are expected to drop more than 50

ef cent.

3. In 1947 half of Brazil's hogs were killed by cholera.
Rockefeller imported a new breed of hog, cholera-proofed. On
a 300-acre farm his men showed how hogs could be raised more
efficiently. Soon farmes all over Brazil were beginning to buy
Rockefeller hogs and adopt his techniques.

4. Brazilian farmers as a clas< d machinery to
plow their land, terrace their far. ﬁch‘]s. spray
their crops. Roc ¢ provides: it out on
2 contrac d crews W,
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Of the three forms of United States povemnment tw;:mio:\
with Latin Armenica, the one which 15 least costly, sad whidl
has sezmed to work most successfully, has been that of technio!
aid. The ten-year-old Department of Agncultore program, fot
instance, has cost this country Jess than $400,000 2 yctu; yethy
1949 it had fesulted in research and demonstrational projects
in 15 Latin American countries—Argentina, Bolivia, Cot
Rica, Brazil, Colombia, Cuba,' the Dominican Republic, Eow-
dor, Fl Salvador, Guatemala, Haiti, Mexico, Nicaragus, Par
ama, and Peru. LT R
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cant i 104N n AEnbanictge,

the msune op anet-Albencan Alals wueiu prestin 4n
equatly frap recard of £ t d
corporation since August, 1947, & has been operating undet
Didlan § Myer on the modest budget of §5,000,000 a year. The
TLAA employs about 300 men and women, of whom two-thirds
spend ther tune «a ather Amesscsn republics helping divect the
wark of 10,000 Latin Amenican technicians on seversi hundred
active projects Consrol of each program is exercised locally
through a speciai department n the appropriate ministry of
health, agncultuse, or education, with the head of the United
States field pany generally admunstering #t. Progeams uswally
fon from three to five years, Amencan ad in cath case being
cavered by a contract betw een the host country and the Institute,
A loag-range sanitation program wn the Amazon Valley is ex-
pected 1o requrre tea jears befote the water supply and sewage
systems are ready for Braziluan operation and maintenance.
Typual projects are thase s Calombis and Paraguay, The
New Yoré Temes on Fcbmary 22, 1949, reported

N
c]

In the Colombia health project a field party of seven persons from the
Unuted States gices coasultation service to 235 Colombian professional
and techaical personnel nta 356 unshalfed workers. Eight hospitals and
e Tt e s . B

se st i UeAUl Conters have
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panies which fail to make a profit will be liquidated. A compary
which cannot make money on its merits, in Rockefeller's belicf,
is no good to itself or anybody else. But he is not too wovmci
He approached the end of 1949 with his entite operation in tht
black—and 1950 looked better yet. “He would have to be ter-
ribly inefficient,” commented one observer, “not to be ble to
cut food handling costs in the tropics.”

“We want capitalism to serve as an irrigation system for the
financially arid areas of the world,” Rockefeller is fond of -
matking. It would pethaps be more exact to say that he wants
capital investment to serve as 2 well which, driven deep tﬂ?"g"-
will tap the underground springs of those arid areas. For in the
end they can live and prosper only according to their own &
sources and potentialities, What outside capital can do..gf‘fﬂ
the proper circumstances, is to let the resources and potentialities
gush forth.

Of the three forms of United States government co-operation
with Latin America, the one which is least costly, and “’{‘fh
has seemed to work most successfully, has been that of technical
aid. The ten-year-old Department of Agriculture program, for
instance, has cost this country less than $400,000 a year; y¢t by
1949 it had resulted in research and demonstrational projeds
in 15 Latin American countries—Argentina, Bolivis, Costs'

* Rica, Brazil, Colombia, Cuba, the Domintcan Republic, Ecus
dor, El Salvador, Guatemala, Haiti, Mexico, Nicaragua, Paa-
ama, and Peru,

Latin American governments were so delighted with the re-
sults in increased production of better crops that they increased
their financial support from $500,000 in 1943 to an estimated
$1,178,000 in 1948—an average of about 83 for every $1 put
up by the United States.

The Department of Agriculture was delighted, too. Co-op-
eration was paying out not only through better relations but also
through better trade, for the revenue from the new crops tended
to go for services and goods from the United States, It was de.
cided to extend agricultural assistance to countries of the easteen
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hemisphere as well. Missions were sent in 1947 to Afghanistan,
Yran, the Philippines, Siam, Syria, China, Lebanor, Iraq, Saudi-
Artbis, Egypt, and Greece. i

“The Institute of Inter-American Affairs could present an
. e Sh. L .

HAA crngloys about 300 men and women, of »hom two-thirds
spend theit time 1n othes American republics helping direct the
work of 10,000 Latin American technicians on several hundsed
adtive projects, Control of each program is exercised focally
through 2 special department in the appropriate ministey of
health, agriculture, or education, with the hzad of the United
States field party generally admunstering it. Programs usually
run from three to five years, American aid in exch case being
<conered by 2 contract between the host country and the Instirute,
A long-range sanitation program in the Amazon Valley is ex-
pected to require ten years before the water supply and sewage
systems are ready for Brazlian operation and maintenance.
Typrcal projects are those s Colombia and Paraguay. The
New York Tumes on Februaty 22,1949, repotted:

Ta the Colombua health project, 2 field panty of seven persans from the
Unuted States pives consultanon service to 255 Calombian professional
and techmical nd 350 unskilied workess. Eight hospitals and
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panies which fail to make a profit will be liquidated. A company
which cannot make money on its merits, in Rockefeller’s belicf,
is no good to itself or anybady else, But he is not too worried,
He approached the end of 1949 with his entire operation in the
black—and 1950 fooked better yet. “He would have to be ter-
ribly inefficient,” commented one observer, “not to be able to
cut food handling costs in the tropics.”

“We want capitalism to serve as an irrigation system fot the
financially arid areas of the world,” Rockefeller is fond of te-
matking, Tt would perhaps be more exact to say that he wants
capital investment to serve as a well which, driven deep tnf’“Bh-
will tap the underground springs of those arid areas. For in the
end they can live and prosper only according to their own re-
sources and potentialities. What outside capital can do, given
the proper circumstances, is to let the resources and potenmlm:s
gush forth.

Of the three forms of United States government co-operation
with Latin Americz, the one which is least costly, and wb_xch
has seemed to work most successfully, has been that of technical
aid. The ten-year-old Department of Agriculture program, for
instance, has cost this country less than $400,000 a year; yet by
1949 it had resulted in research and demonstrational projects
in 15 Latin American countries—Argentina, Bolivis, Costs

* Rica, Brazil, Colombia, Cuba, the Dominican Republic, Ean-
dor, El Salvador, Guatemala, Haiti, Mexico, Nicarigus, Pan-
ama, and Peru.

PR NPT,

up by the United States.

The Depattment of Agticulture was delighted, too. Co-op-
eration was paying out not only through better relations but also
through better trade, for the tevenue from the new ¢rops tended
to go for scrvices and goods from the United States, 1t was de-
cided to extend agricultutal assistance to countries of the castern






78 Bold New Program

Latin American countries again indicated theic approval is
the most unmistakable way—by catrying most of the expense.

Hete was an inexpensive program which reafly worked, and
which rather than pap-feeding its recipients stimulated them b
further effort af their own. Here, in fact, was a working prote-
type of one vital phase of the Bold New Program. It was 0
tecognized by President Truman in February, 1949, shen be
asked Congress-not only to extend the life of the ITAA for five
years (its former charter was to expire July 1, 1950) but to in-
crease its budget from $5,000,000 to $10,000,000 3 year. The
President commented:

These are programs that, over the yeaes, bave been tried, tested, apd
found good. . . , I stated recently that we must embark on a program fat
making the henefits of our scientific advances and industrial progeess
available for the improvement and growth of underdevelpped ateis.
Wathin the western hemisphere we have already buslt fitm foundations
for this program, and have afready begun to demonstrate the benefits thst
can flow from such a program. . . . Each of the Amencan republics, the
United States included, is helped in its own progress by the imptovement
of ecanomic, socizl, and cultural condiions wn the others. By continuing
this international co-operation for raising the standard of living for all
the peoples in the Americas, the United States can give further, practical

form 1o the high purposes of our policy,

The emphasis of Poiat 4 on technical aid, and die suggestion
that in gencral the function of the American government shall
be te furaish technical leadership while the co-operating coun-

R . P PRI Sy
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consider granting such INAUCEMENLS 45 PCial wiwnnd i |
ductions to American investots who participate in socially us
Ful projects abroad, it is because otherwise they may put their
money into socially uscless projects~or not invest at all. Blat-
ties to assure investats in underdeveloped areas against
1 sisks, to & the ¢ ibility of profit wto
dollars, to limit double taxation, ate similarly the prqduct of
cofamon sense backed by fresh Good Neighbor experience. ft
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better served if she had worried about producing eggs before
she worried about producing rayon cloth.

“The striking aspect of our experience in Latin America, hos-
ever, is perhaps not that it has accomplished so little but that it
has accomplished so much. That Latin Americans have bees
poing through a postwar readjustment is less significant thin
the fact that the readjustment leaves them on an economic
platean considerably above that of 1939.

Many of their griefs and fears may be compared to those of
a yachtsman who, after years in a bay, ventures out into the open
sea. There is no easy and foolproof way to guin the confidence
and skill he requires; but-in venturing forth at all he has taken
the one indispensable step. Ta ignore the recent advances of
Latin Americans because of old problems still unsolved or new
problems now arising would result in doing nothing because of
all that remains to be done.

This is far from saying that Latin America’s problems are not
real and serious, They are. But the whole course of industrializa-
tion, as any recently industrialized country can remember, con-
sists of one stormy crisis after another.

1t may be hoped that as bellwether of the Bold New Program
the Good Neighbor Policy will receive fresh and thoughitful
attention in the months just ahead.

That attention might profitably turn to a three-year program
tecently put forward by an anonymous United States official
with several decades of experience in Latin Amenica. His omni-~
bus approach incfudes the following proposals:

1. The earmarking of some official funds for “‘sound co-op-
erative projects in Latin American countries which will 2gree
to do something tangible to encourage United States and other
foreign investments.”

2. Easing income-tax requirements for corporations and in-
dividuals doing business in Latin America.

3. lasuring private United States loans for trade and industry,

4. Expanding the medical and sanitary program of the Ia-
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better served if she had worried about producing eggs befer
she worried about producing rayon cloth.

The striking aspect of our experience in Latin America, hor-
ever, is perhaps not that jt has accomplished so little but thatd
has accomplished so much. That Latin Ameticans have beet
poing through a postwar readjustment is less significant this
the fact that the readjustment leaves them on an economk
plateau considerably above that of 1939,

Many of their griefs and fears may be compared to thost of
2 yachtsman who, after years in a bay, ventures out into the opee
sea. There is no easy and foolproof way to gain the confidenct
B A e R T
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problems now arising would result in doing nothing because of
all that remains to be done,

This is far from saying that Latin America’s problems are fot
real and serious. They are. But the whole course of industrializa-
tion, as any recently industrialized country can temember, con-
sists of one stormy crisis after another.

1t may be hoped that as bellwether of the Bold New Program
the Good Neighbor Policy will receive fresh and thoughtful
attention in the months just ahead.

That attention might profitably tutn to a three-year program
recently put forward by an anonymous United States ofhcial
with several decades of experience in Latin Amenca, His omni-"
bus approach includes the following proposals:

1, The carmarking of some official funds for “'sound co-op-
erative projects in Latin American countries which will agree
to do something tangible to encourage United States and other
foreign investments.”

2. Easing income-tax sequitements for corporations and in-
dividuals doing business in Latin America,

3. lasuring private United States Joans for trade and industsy,

4, Exp;lndmg the medical and sanitary program of the In.
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stitate of Inter-Awmeticen Affaics, and creating muchipery fo
tundle activities which fall outside the scope of present agen-
dies. . e
5. Encouraging industri! ©

s
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€ grants ate matehed b}
i

. o oantrses benefited.
“Such 3 progiam, properly correlated,” sags the official,
~hould be an investment and not 2 gamble ot loss. Let us
affer it voluotasily in exchange fos the liberalizing of certaie
natiaaalistic practices in Latin Ametica and the encouraging of
private capital, not with the ides of making over Latin Afmerica
In our own image but solely of helping it to stand on its own
feet by eradicating the cancer of economic insecurity and law
fiving standards with which it is now affited. And in so doing
we will remove an elemeat of instability 2t our very doorstep
and foster common hemispheric and world interests.”s
Whatever the form that future co-opesation with Latin
Amera may take, one point 15 clear. The value of the money
and technscal assistanee we furnish will be dependent on the
extent to which 1t wakens the creative energies of the Latin
Amercans. Eveatually they must fiad most of the needed capi-
ta} themselves. 1F the futuse of Latin Amencans s to be pred-
jeated on the amount of money, pubtic or private, that we can
free {rom domestic purposes fo1 use outside our own barder,
then they have no future, 1€, 2s the Nationat Assaciation, of
Manufactarers esumates, we were to have $2,000,000,000 a
yeat of private capital availzble for foreign investment each
yeat after 1952, andaf ali those $2,000,000,000 went to Latie
America, letting the sest of the world o hang, that huge sum
would still be aqly a drop in the bucket. Capital sowed by the
wagside and 1 stony places will vanush with no worthwhile
cesults,
But sown in good frouad, the moncey which Ameritans can
1Rew Tork Hevald Telbune, Yanaary 28, 1949, ’
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PART 11
Introduction

WiEN THE Portuguese navigator Anténio Galvio proposed in
1550 that a canal be dug acxoss the Isthimus of Panama, he could
nat know it would take three hundeed a0d sixty-fous yeaes to
bring his scheme to complation. By 1890, when work was
actually begun by the Frenchman Ferdinand de Lesseps, the
pecessaty enguaceting techoiques were widely available; but
cven then the peogect faited because of extravagance, cormuption
~and yellow fever, .
Before thete could be any practical prospect of completing
the Paaasma Canal, there had to be sanjtation, iquidation of dis-
ease, modesnization of raslways, provision of an adequate food
29 water supply, tecruitment and teaining of 2 skilled wodking
force, establ, of a capable admis: Without these,
b of fi ing skill and biltions of
francs in the digging of the prear ditch was ke trying to catch
water in 2 sieve.

In many undeedeveloped asess of the world today it would
be umiladly pointless to start at onee pousing huge sums of
money into engineening or industrisl projects. First the sieve
st be caulhed. The World Bank, w:ith fundreds of miftions
of dollats ready to ravest, is held back not by lack of desite but
by lack of bankable projects The fact that a nation applies for
a foan of $50.000.000, Ot $300,000,000, is by no means proof
that the moncy would be put to good use.

Today the oppostunitses for either goverament loans or pri-
vate investment abroad for industrial development are imited,
They are fimited by hostle attudes toward forelgn capital.
They are limited by some recipient conntries’ Lack of Sollag ex
dun%-e, They ars limited by local wesknesses in health, Labor
:n:i;;&x{;“im .{ucl, transportation, yurcha’smg power, public

8
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invest, the skills which they can teach, and the inceatives akib
they can instill may bear as fruit a world whete poverty, frostr
tion, and enmity are replaced by abundance, fulfillment, ad
peace.
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Is the best possible business, These are irmportant lessons, By
passing them on we can promote an indus:mhpnon}‘}m is
humane rather than brutal. We ¢an prevent the xm;ysmo_n_af
adviaced techaiques on an unready people—an imposition
which is likely 1o lead to either tyranny at home, as in the case
of the Soviet Unian, or imperialism from sbroad.

Under a dictatorship it may be possible to implant 2 heavy
industry o 2 fatming population with 0o inbetween seps. In
3 democracy, however, that is aa unlikely process, bc.nuse
beavy industry is an investment in the future. OF itself it fills
1o belljes, puts clothes o no backs, roofs no houses. Light in-
dustey, producing consumer goods, tends to precede or accom-

y it

And there have to be roads, to get fatm goods to market. And
even beface toads thete have ta be smprovements in the farms
themselses. Without a healthy farm economy, money invested
in ambitious factories would be probably lost and certainly
mote harmful than beneficial in its immediate efetts,

“What people need to realize.” comments Nosris E. Dodd,
“is thar you don't starr with vast, expensive projects of mod-
etnization, If we could bring half the world from the eca of the
sichie to the era of the scythe, we would have maved shead one
hundred years in one jump.”

Reduction of waste in storage, for instance, tecently increased
the grain avadable to Guatemalans by a fourth, before any in
cezse w output, Experument stations i Chana have taught
prevention and cute of poultry diseases to tens of thousands of

«P&assats, who to learn the new techniques were willing to walk
ailes with sick chuckens hung over theit backs,

©On 2 1949 tour of world food-producing areas, Mr. Dodd
found that eice in ladia was still bewng laborwously threshad en-
tirely by hand, though n Japan a hitle machine made of gal-
vanized iron and a few nails had greatly increased the speed of
e opeaation. Genenal Douplas MacAsthur, at A, Dodd's
supgestion, presented one bf these hand-threshers to 20 Indiza
reptesentative in Japan. India is now adapting them for her
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Industrial investment, public or private, requires improve-
ment of these basic conditions. It requites compeient and thor-
ough engineering plans. It requires competence in administer
ing economic and fiscal policy, -

The chapters which follow therefore cover two separate stages
in the evolution of Point 4 and the Bold New Program. They
give examples in many lands of the grest development projects
which have been proposed and in some instances undertsken;
but they Iist also the improvements in basic economy which
form the indispensable framework for most of these develop:
ments. .

Point 4 will have a system of priorities, In the fisst yesrs is
application will be limited. There will not be technicians rnoux_h
to go around. There will not be maney enough. Even 35 techal:
cians and money become avaifable, great areas of the world
will remain shut off from the benefits of the Bold New Program
by their own volition. Point 4 will not operate in Chins, for
instance, or Russia, or Eastern Europe. L

But these arcas (though by no means all the countriés I
them) will be touched on in the following pages, because the
nced of a Russia or 4 China for the principles behind Point 41
110 Jess urgent than the need of Aftica or the Middle East. West-
ern Europe, too, will be examined; the joint principles of teche
nical improvement and private investment are as zpf:hczb)c 1o
developed as to backward areas. '

Economic development is a process of generations, It strts
slowly,

The readying process, morcover, cannot be simply ont. of
teaching technueal skills, Hearts as well as minds nced tiffing
and fertilization, In our own haphazard industrsalization Ametr
cans have learned many fessons that are unrelated to physical
techniques, We have learned that industrialization is a socisl 31
well a3 an economic process; that it must serve the genceral webs
fare as well as the owner's pocketbook. We have Jearned that
the widest possible spreading of the bencfits of industrialization
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is the best possible business, These are important lessons, By
passing them on e Con promvte an \ndusm:h.m\unbt.hat ]
bumane sathes than brutal, We can prevent the imposirion of
advanced techniques on an wnready people—-an Smposition
which is likely to lead to either tyranny ot home, as in the case
of the Soviet Union, or impesialism from abroad.

Under a dictatorship it may be possible to implant a heavy
industry on 4 fatming population with no in-betoreen steps. Jn
2 democracy, however, that 1§ an unlikely process, because
heavy industry is an investment in the futuse. OF itself it fills
00 bellies, puts clothes on no backs, roofs no houses. Light in-
dustry, producing consumer goods, tends to precede ar accom-
pany ¥ ‘

And thete have to be roads, to get farm goods to macket. And
even before roads there have 1 be improvements in the farms
themselves. Without 2 healthy farm ecopomy, money imested
in ambrtious factones would be probably Yost and certainly
tmore harmful than beneficisl in its immediate effects.

“What people nezd to realize,” comments Norris E. Dodd,
“is that you don't start with vast, expensive projects of mod-
erization, If we could bring half the wostd from the era of the
sickle to the cra of the sqythe, we would have moved ahead one
bundred years an one jump.”

Reduction of waste In storage, for instance, recently increased
the gran avagtable to Guatemalans by a fourth, before any in-
crease w output, Expenment Stanons in China have taught
preventian and cuse of poultry diseases to tens of thousands of
peasants, who to leasn the 2w techniques were willing to watk
miles with sich chickeas hung over their backs.

O 2 1949 tour of wotld {ood-producing areas, Mr. Dodd
found that rice 0 Tndsa was stell being botiously threshed cn-
thiely by Sand, though in Japan a Lile machine made of gal-
vanized 1500 and & few nails had greatly increased the speed of
the operation. General Dooglas MacActhur, at Mr. Dodd's
suggestion, presented one bf these hand-theeshess to an Indian
fepresentative in Japan, India is now sdapting them for her
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Industrial investment, public or private, requices improve-
ment of these basic conditi It requires comp and thos
ough engmeering plans. 1t requires competence in administer
ing economic and hscal policy.

The chapters which follow therefare cover two separate stags
in the evolution of Point 4 and the Bold New Progsam. Thry
give examples in many lands of the great development projeds
which have been proposed and i some instances undertaken;
but they list also the improvements mn basic economy shich
form the indispensable framework for most of these develop
ments .
Point 4 wil have a system of priontees In the fisst years i
apphcation will be lumted There will not be techmauans tnough
to go around There will not be moncy enaughe Even as techar
caans and money become avmlable, great areas of the world
will remasn shut off trom the benefits of the Bold New Progm
by their own vohition Point 4 will not operate w China, fer
mstance, of Russa, or Lastern Eurape

But these areas (though by no means all the countries 38
them) wall be touhed on 1n the following pages, because e
need of a Russia or a Cluna far the prinsples behind Potat 41
00 less urgent than the necd of Africa or the Middfe East. West
ern Eurape, too, will be exanuned, the jomnt ponoples of teth-
fucal mprovement and private sestanent are as apphicable 1©
developed as to bachward «reas

Economuc development s 3 process of generations It stants
slowly.

The readying process, marcover, cannot be simply ane of
teaching technial shalls Hearts as well as munds need tlling
and fertithzation In our own haphazard industoahzation Amen:
cans hase learned many Jevsons that are unrcdated to physical
techmigues. We have learned that mdustrialzaton s a socat as
well 25 an economic process, that 4 must scrve the general wel
fare as weld as the awner's podietbooh  We have learned that
the widest possible spseading of the benefits of (ndustrrahization
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individuals the benefits of mass purchasing power: they Jack
credit societies o make monty avsilable for needed goods and
equipment; they fack roads to take their produce to market. The
productive enesgy of 300,000,000 of the world's prorfe i
inimized by malasia; anothes 1077777 .-
- > .

[0

: Ly ey 1LUV008,000
§ w1888, cannot write, can scazcely add or sub-
tract.

A peogeam for basic impravements in health, agricultute,
Iitecacy, land tenute and social customs is the fiest essential for
backward areas. In some insttaces it will be possible simultane-
ously to launch TV A-dike projects to harness woused natural
and buman resources. Many of the most widely discussed de-
velopment progeams, however, are still 2 number of yeass in

the futare. $ays the United Nations Depattmeat of Economic
Affairs:

First, many of the programs are mare impressive on paper than in
teality There are many obstacles to overeome between drawing up a
program of action and Txecutyng, 1 10 terms of bricks and mertar.

Second, many problems are of such pressing nature that setion has to
be taben quickly, often withour a full appraiss] of its effects in related
£elds Exen thought such. acuon 03y octasionslly delay the elabosation
of 2 comprehensive 2nd closcly 10terwaven scheme, This course may be
worth cncoucamng since even simall beginniags €2n be important in opens
ing the way te farger undecraboags o the futusel

The deeam must still precede the doing, If the men and
women of undesdeveloped 27633 had Jost the capacity for decam-
ing, thetr lat would be hopsless, They have not; and shat they
have dreamed will somme diy become seality, a5 surely as Ane
tnjo Galvio's dream turned into the Panama Canal, 'ith our
s Selluwsiup, moreen er, projects that mght bhave w aited
fos centunses can be zccomplished in decades,

When the basic

of
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are ready, industeializati
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peasants. During the next ten years, the hand thresher may havt
more cffect on India’s rice production than any of her grest
irrigation projects.

Rice is the staple of half the world’s people. If the rest of
Asia could attain rice yields approximating those of Japan, out-
put of the Far East would rise from 130,000,000 to oser 300.-
000,000 tons. Such an increase js possible through improved
rice varieties—and nutritional value can be increased sbll fur-
ther by better milling practices,

The first and indispensable job is the caulking of the sine.
Tt Y el D A2 et shinca e fasd bhab the wpld

e
. L , ) el
Some of these persons blame Point 4 not only for seeking ulti-
mately to enlist Amencan businessmen, a step which they ap-
pear to consider as obscurely criminal, but for being genenally
too cautious, too piddling. They blink at the fact that many of
the industrial and technical accomplishments in which Ameri-
cans take the greatest pride would not yet be applicable to all
underdeveloped countries; that the needs of many of these
countries are relatively simple, while we are accustomed 0
working with complex machinery; that in the first stages of
Point 4 pethaps not mote than 20 per cent of our famed hnow-
how will be directly applicable abroad.

Many backward areas have no 1dea themselves of their e<o-
nomic potential. A State Department sutvey recently showed
that of 32 countries in Latin America, the Middic East, and
East Asis, only two had reliable employment fipures. Only eight.
knew the amount.of their external trade or national income, of
their quantities of livestock, Just as India, for instance, has little
jdea of how much beryl, mica, and other rare minersls are
available there, so Brazil is but vaguely aware of the tremendous
oil shalc deposits that exist under her forests,

Maay undcrd:v;];ivcd countries literally do not hnow how
to increase their food production, how to save their soil and
trees, how to make use of their Water, how ta safeguard their
aattle, how to catch their fish. They lick co-operatives to give
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individuals the benefits of muss purchasing power; they Jack
credit societies to rake money available for needed goods and
equipment; they lack roads to take their produce 1o fmxkd. The
productive energy of 300,000,000 af the world's peonte i<
minimized by malaria; anothes 1ne~nm 77
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A program for basic improvements i health, agriculture,
Diteracy, 1and tenure and social customs is the fiest essential for
backward areas. In some instances it will be possible simultane-
ously to launch TV A-ike projects to haraess unused natursf
nd human sesources. Many of the most widely discussed Qe-
velopment programs, however, ate sull 3 oumber of years in
the Tutuce, Says the United Nations Depattmant of Economic
Affaies:

Fisst, many of the programs ate more impressive on paper than in
seality. There ate many obstacles to overcome between draming wp 2
rogeam of action and executiag 1t 1o terms of bricks and mortar,

, miny problems ste of such pressing npature that acion has to
e talen quickly, often without ¢ full apprausal of i eears in relsted
fields, Even though sach acuon iy occesionally delag the elibotation
of 2 comprebensive and closely tatern.oven scheme, Thus cousse may be
worth encouragang since even small beginmungs c2a be important in opene
wig the way to larger undertakings in the futared

The dream must sull precede the doing. If the men and
women of underdeveloped atess had lost the capacity for dream.
ing, theis lot would be hopeless. They have niot; and what they
have dreamed will some day become reality, as sutely a8 Aq.
tonjo Galvao's dream turned into the Panama Canal, Witl our
ad and [ellowshup, mareoner, projects that might have % gited
for cemtusies can be accomplished in decades.

When the basit i

of
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are ready, industrializati
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organism may have had grave defects, but it was a living cres:

. ture, complete in all its parts. The pattern for the future in mos

underdeveloped areas will include a far greater degree of gov

ernment planning and control. There will be frequent and

strong temptation to impose industrialization by fiat on a relt

tively unteady region. That is a delicate and risky business. The

architect may design a fine heart, stomach, and bowels, but fot-

get the lungs or the white corpuscles. Ot like Frankenstein he
may omit the soul and so create 2 monster.

It would be easy, in our preoccupation with the ultimate aims
of the Bold New Program, to shrug off the painstaking work
which must come first. It would be equally casy, in attending
to all the necessary details, to lose sight of the great objedtive
we are seeking. The nicety with which Pornt 4 avoids these op-
posite etrors will be the measure of its failure or success.

‘ 6
Latin America in Flux

RECENTLY VICTOR RAUL 1IAYA DE LA TORRE, Jeader of Peru's
Apra Party, visited Albert Einstein at Punceton. While the
scientist solemnly nodded agreement, Haya dc la Torre ox-
pounded a theory of relativity applied to hustory: the United
States and Western Europe, he said, Live in the twenticth cen-
tury, as does coastal Peru; but Peru’s Indian highlands are six-
teenth century, and the Amazon Basin is still prehistoric, Haya
de la Totre concluded that programs for developing backward
areas cannot be applied by rule of thumb, but must vary accord-
ing to the historic stage of each region involved,

1t is obvious that the 20 Latin American republics differ tre-
mendously in climate, man power, resoutces, crongmic and so-
cial progress. Argentina, Brazil, Chile, Cuba, Mcxico, Uruguay
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. e wanie, two-thirds of the in}nbiupks
uepend on agticaltuze for a livelihood—most of them subsist-
ing eatirely on what they can grow themselves. In 1938, when
the per capita income of Amesicans! was $313, that of Argen-
tnes was $156; of Chileans, $126; of Mexicans, $60; of Boli-
vians, $39; of Bazilians, $33.

Asa group, hawenes, these undesdeveloped linds ace among
earth's richest storchooses. Latia Ametica sapplies the wortd
with all its bananas, coffee, and sisal, with 43 pet cent of [its}
siher, 31 per cent of its cocoa, 26 per cent of its sugar, ?0 o
cent of its copper, 20 per cent of its hides, 18 per cent of its tin,
16 pre cent of its wool, 15 per cent of its petroleum."2 Rubbes
is indigenous to the Amazon Valley, and natural niteates are
o be {oand only on the west coast of South America,

‘This storehouse occupies some 9,000,000 square miles of the
earth’s susface—thsee times the azes of the continental United
States. Its population, like ours, is sbout 130,000,000, which
means that we support thiee tires as many inhabitants pet
squire mile as Latta America does. The majority of Latin
Americans ace of mixed white and Indisn blood. In some coun-
tiies, such as Brazil, thete is a considerable Negzo admixture.
in others most of the people are pure white.

But disparate as the Latin Americans are, they have an obses-
sion in common. They ase detesruncd to pull themselves iata
the v eatieth ceatury, by thewr bootstraps if necessary. Every
Latin American government, however smalf and poor the coua-
try may be, has tts 0w o plan of economic and ‘adustrial develop-
ment,

Sorne, indeed, have even cut across national boundaries to
achieve common goals, The Greater Colombis Merchant Ma.
nne, for instance, is awnsd 45 per cent by Colombis, 45 per
11 exd —yod el B
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varicd kinds and degrees is inevitable. In the past, industrialin-
tion generally took place by guess and by golly, The fit indus-
trics survived and the rest fell by the wayside. The cconomic
organism may have had grave defects, but it was a living cree-

. ture, complete in all its parts. The pattern for the future in mogt
undetdeveloped ateas will include a fac greater degree of gov:
ernment planning and control. There will be frequent and
strong temptation to impose industrialization by fiat on 2 relr
tively unready region. That is a delicate and risky business. The
architect may design a fine heart, stomach, and bowels, but fot-
get the lungs or the white corpuscles. Or like Frankenstein he
may omit the soul and so create a monster.

Tt would be easy, in our preoccupation with the ultimate aies
of the Bold New Program *- ¢ T« o * vttt
which must come first. - * -
to afl the necessary details, * -+
we are secking. The nicety *
posite errors will be the measure of its failure or success.

\ 6
Latin America in Flux

REICENTLY VICTOR RAUL HAYA DL LA TORRE, feader of Pern's
Apra Party, visited Albert Einsten at Princeton. While the
scientist sofemnly nodded agreement, Haya de fa Torre ex-
pounded a theory of relativity applied to history: the United
States and Western Europe, he said, hive in the twenticth cen-
tury, 25 does coastal Peru; but Peru's Indian hughlands are six-
teenth century, a?dllh.c ‘Am:zon lhsmr s stll prehustoric, Haya

sward
o . - . . coed-
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mendously in climate, man power, resources, cconomic and so-
cial progress. Argentina, Brazil, Chile, Cuba, Mexico, Uruguay
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have passed through the initial stages of industd':li;ation. Cen-
teal Aenerica is stifl virtually 100 per cent agrarian, .

In Latin America 35 2 whole, two-thitds of the inhabitants
depend on agricuiture for a livelihood~—most of them subsist-
ing entirely on what they can grow themselves, In 1938, when
the per capita income of Americanst was $319, that of Argen-
tines was $156; of Chileans, $126; of Mexicans, $60; of Boli-
wians, $39; of Brazilians, $33.

Asa growp, bawever, these underdeveloped Lrads are amonyg,
eanth's richest storehouses. Latin America supplies the world
with all its bananas, coffee, and sisal; with "43 per cent of {its}
silver, 31 per cent of its cocos, 26 per cent of its sugar, 20 per
cent of its Tepper, 20 per cent of jts hides, 18 per cent of istin,
16 pec cent of its waal, 13 pec cent of its petzolenm.”s Rubber
is ndigenous to the Amazon Valley, and natural sitsates are
to be found only on the west coast of South America.

This stotehouse ocauptes some 9,000,000 squate miles of the
catth’s surface—three times the area of the continental United
States, Trs population, hke ours, 15 2bout 150,000,000, which
means that we support three times s many inhabitants per
squate mie as Latin Americs does, The majority of Latin
Ameticans are of mixed white 2nd Indizn blood. In some ¢oun-
tiss, such as Brazil, there is a considerable Negro admixture.
To others most of the people ase puse white.

But disparate 15 the Latn Americans ate, they have an obses-
sion jn common They are determuned to pull themselves into
the twentieth century, by their bootsteaps if necessary, Every
atin American government, however small and poor the coun-
teg ey b, has s own plan of economic and *ndustrial develop-
ment,

Some, indeed, have even cut across mtional bouadaries ta
achicve common grals The Grester Colambia Meschant Ma-
T, for instance, 15 a%aed 45 per cent by Colombiz, 45 per
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varied kinds and degrees is inevitable. In the past, industristiz
tion generally took place by guess and by golly. The fit indee
tries survived and the rest fell by the wayside, The econozic
organism may have had grave defects, but it was a Jiving aer
ture, complete in all its patts, The pattetn for the future in mos
underdeveloped areas will include a far greater degree of gor-
croment planning and control. There will be frequent and
strong temptation to impose industrialization by fiat on & ek
tively unready region. That is a delicate and risky business. T
architect may design a fine heart, stomach, and bowels, but for
get the lungs or the white corpuscles. Ot like Frankenstein bt
may omit the soul and so create a monster.

It would be easy, in our preoccupation with the ultimate 2175
of the Bold New Program, to shrug off the painstaking v?ﬂ
which must come first. It would be equally easy, in attending
to all the necessary details, to Jose sight of the great objectnz
we are seeking. The nicety with which Poiat 4 avoids these of-
posite errors will be the measure of its failure or success.

\ 6
Latin America in Flux

RICENTLY VICTOR RAUL HAYA DE LA TORRE, Jeader of Peru's
Apsa Party, visited Albert Einstein at Princeton. While the
scientist solemnly nodded agreement, Haya de 1a Torre ex-
pounded a theory of relativity applied to history: the United
States and Western Europe, he said, live in the twenticth cen-
tury, as does coastal Peru; but Peru’s Indian highlands are six-
teenth century, and the Amazon Basin is still prehustoric. Haya
de la Torre concluded that programs for developing backward
areas cannot be 2pplied by rule of thumb, but must vary aceord-
ing to the historic stage of each region involved.

1t is obvions that the 20 Latin American republics differ tre-
mendously in climate, man power, resources, economic and so-
cial progress. Argentina, Brazif, Chile, Cuba, Mexico, Urugnay
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1ad ifty years.

Let us see what some of the prospects ace.
BRAZIL

7

At the opposite end of the scate from the private basic-econ-
omy endeavars of Mr. Rockefetler's IBEC ace the tremendous
muderaizanon plans which have been promulgated by the Bra-
zilian govesnment. It 15 alf very well, soy the Braztlians, to put
icul D befare new wndustries; but 2s the third
Dirgest tountry on earth and the lasgest in the western hemi-
sphere Brzzd 55 going to industentize whife she agticulturat
0t know the reason why. She is going 0 he sccnomically inde-
pendent, even of home-growa steel should cost twice as much
3 steel imported from the Unsted States In 1944 Brazil's Eco-
nomic and Planning Commssion laid down the broad qutlines
of g program designed to increase natianal meome fivefold—
fram 40.000,000,000 cruzetros (sbout $2.200,000,000) to
200,000,000,000 cruzessos—inside of ffteen yeats.

The defects of forced mdastrial

hate come {requently
and diagroeably to Brazjun atteatson. Recently, for instance,

8 Amencan automobite manufactures was approached to set

P a plat in Brazd, tiking sdvastage of steed produced by the

Breat new Vgltz Redonda mill, He refused—because, he said,
¥ aught be able to make my bodies 2ad engines all right, but

haw about spark plugs? How about distribution systems ? Those
ANow Wintds Emtring 189w York, Duelt, Sinas & Pesrce, 19493,
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povernmant £an hardly wadt for their teports before planting ek .mad‘
10 ta 30 Ceeate qow pionete Iegions. Elsenbere, to, Perv is b\uMm;é'
tans-Andean ighways and suppoting the systematic development of
suth ether resources 35 o, tminersls, forest products, and water-powet!

Most of the Latin Amesican countries are seeking to speed
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evelopment which the United States carri
0d filty yeass.

Let us see what some of the prospects are.
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BRAZIL

3
Axthe opposite end of the scale From the private basic-econ-

oy trdeavors of Mr. Rockefeller's TREC are the ttemendous
modernizanon plans which have been promulpated by the Bra-
2ilian government. It 15 all very well, say the Brazitians, to put
dodbeatsd irep Swfoie rew ; but s Hretbind
Broet rountr an anate amd ala faosea & .
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1eefin L L 0IE-RIown steet shaulg Cost twice 3s much
#% steel imported feam the United States. In 1944 Brazil's Eco-
nomic and Planning Commussion Jaid down the broad outhines
oF 2 program designed o mcrease national income fivefold—
from 40,000,000,000 cruzesras (sbout $2,200,000,000) to
700 00D.00,000 crazeros—inside of fifteen years.

The defects of forced industrialzation have come frequently
#nd disagseerbly to Brazdian attentian, Recently, for instance,
i Amencan avtomobile manafactuser was spproached 10 set
up 2 plact 1o Brazl, tiking advantage of steed produced by the
freat dew Volta Redonda mull. He sefused—because, he 8aid,

1 might be abie ta muke my bodies 20d engings Akt tight, bot
how about spark phugs? Bow about distamtion sgstems? Those

Ot Furlds Emergine Qe York, Dk, Steas, @ Rearcn, 39959,
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was Gred by the examples of Woolworth's and Macy's, and e
turned home determined o cteate @ mass market by selling
- needed goods cheaply, )

Even with the price of his wates marhed down for qm'ck
amover, howerer, ssles were slow for lack of Brazilians with
roncy. The chvious answer was instaliment buying—but that
sad been made 2 cachet in Brazil and was in bad odor, Carvalho

olved his dilemna by inventing Credario—""as dignified as 2

thatge account, &3 comvenient 25 an instatiment plan* Custom-

ezs feceive punch cards bearing credits for varying amounts, ac-
curding to their faancial standing, The card is to be paid for
within ten months, meanwhile, the customer may wander at

;'iﬂ :};‘r!ough the stoce, buging all he pleases within the limit of

is eredit,

Credatio offices were opened alt over the city. A Exposifio
boomed, Today 70 pee cont of its business is done on credity
309,606 Brazshan families nse Credario.

By 1940, A Exposicao was the largest store in Rio, Brazilians
Tad soarned seadymade susts, Comalbo 52t wp 4 niloring 5
tiblishment and proved that ready-made suits can be not only
35 ood as taifor-made sunts bue  lot cheaper Brazitns did not
Zise Christmas presents, Carvalho luted them into the habit by
himself groing presents during the pre-Christmas season to
Serpone who made a purchase at his store. He had admired

mmeran w deaet STV .

‘;,"\ 4 ine women s store (Larvatho has spread to several
WilAinecr Anrmd caman bmap o u .

e S naaamansg, et RIGLY U1 EVEF 0N WAt i \ )
his stares grossed $10,000,000; by 1932 he h‘.f,fif‘;ﬁl‘y 3‘:3
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w0 fired by the examples of Woolwarth's 20d Magy's, 20d e
tumed home detesmined to create a mass market by selling
aeeded goods cheaply,

Even with the price of his wares marked down for quick
tugnover, however, sales wece slow for fack of Brazilians with
money. The cbvious answer was installment buying—but that
had been made 2 racket in Brazil and was in bad odor. Carvalho
solved his difernna by inventing Credario~—"1s dignified 25 2
chiege account, as conveatent 18 2a installmest plea,” Castom-
ers receive punchrmds bearipg credits for varying amounts, ac-
PR HAL ARty SRS -
his credit.

Credario offices wece opened all over the city, & Exposicio
boomed, ;rodaly 70 per cent of its business is done on credity
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Causbiliets S0 proved et seady-made seits an be not only
a3 good as taitor-made suits but 2 lot cheaper. Brazilisas did not
give Christaias presents; Carvalho lured them into the habit by
bimself giving presents during the pre.Christmas seasan to

tveryone wl:o made 2 purchase at his store. He fud admired
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gross twice that. His workers receive top wages, free medid! -
cafe, grocenies at cost, pensions, an automatic raise of 50 cas
ros ($2.70) a month for every child

And now he 15 laymg plans for a business college whee
young Branlians can learn modern business methods.

The story of Lauro Canvalho deserves thoughtful study, oot
because it sounds strange to Americans but because it sounds 0
familiar A nation that can breed a Carvalho 15 bound soonesot
later to dcvclop miss consumption—mn hich means mass ymdb‘('
tion And there can be Caryalhos sn every underdeveloped stes
of the world.

To build Brazihan health, Brazihan literacy, Bramtian pur
chasing power, the govcrnment has entered on a program o
many parts

Fusthest advanced 15 the great new $70 000,000 stee] plsnt
at Volta Redonda, finanwed partly by the United States Expott
Import Bank, pactly by the Brazilun gosecoment, aad partlf
($16,500,000) by Brazibuan indiiduais. With domestic steeh
Brazd will be able ulumately to construct and operate her 0¥8
raifroads, faunch her own industnies, supply steel products to
hintetfand that wcludes half of South Amerwa

A second Brazidian resoueee us the turnultuous flow of the S0
Francssco Raver, which at the Paulo Alfonso ¥ alls has one of the
most concenteated sources of hydroelectric power i the world.
Mornis L Cooke, who n 1942 headed the Amcrican Techmeat
Mussion to Brazil, has estimated s electic potential at 750,000
kilowatts.

Exploitatron of the Sz Francisco %ould open all northeast-
ern Brazil to mmigration and mdustralization So enthusiastic
are the Brazilians over the prospect that they have tiken the
unprecedentcd step of woiting a provision for the dmelopmcn!
of the San Francisco River Valley 1nto thesr new constitution-—
and have set aside a fixed percentage of the narional revenue to
insure realization of the project.

The San Francrsco, ruamng parallel to the coast, provides a
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hen they are not needed, instead of in the summer,
are,

b2 wintae,
when they
Beoken inty seven tegional progeams, Chile’s cighteen-year
Bl calls for explaiting mose than 6,000,000 Lilowatts of efec
‘P"'f BOwte~2s much a5 the present generating capacity of afl
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he winter, when they are nat aceded, instead of in the summer,
when they are.

Brohen into seven regional programs, Cile's eighteenyeae
plan calls for exploiting more thin 6,000,000 kilowatts of elec-
tric power—as much as the present genetating capacity of all
France.

Already electricity is flowing from one of the most tremea-
dous insaltations in South America—the preat dim on the
Rapel River, on which Chnle has spent $50,000,000. Electrical
genenating stations are springing up all over the country.

Fusnaces have recently stasted working in 2 Pacific Coast
steel plant, New capacity amounting to 300,000 tons of stcel
yearly has been made available by an tnvesimeny ~f €2 70 0 0
in Chileaq geserves ant €77 7 .
have goae ap £ .
wire,

The Navonal Lieanie Compaay is taking an active paft in
aiding industries, towns, zad fazm co-opetatives by distubuting

motors, machines, and irrtgation pumps on long-term, fow-
fatesah ordis,

BOLIVIA

When President Traman asked Congress for $45,000,006 to
start the Bold New Progeam on #s way, he promised that “In
avery qase, whethee the operation is conducted through the
United Nations, the other snterastional agencies, ot directly by
the United States, the country tecerving the beneft of the 2id
will be requited to bear a substantial portion of the expense.”

This prntiple of conditional aid, sleeady familiar theoy,

h
. the technsal activities in Latin America of the Dense gf
e s wree are”
2 s, e * whichex-
A ! -

=~ progects and has b
* .l as granted or vsnkx sux\sx.‘hh:éd'lo-
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walls to protect them, carrying through a series of six-yeac plans.
Every day new plants are going up—fertilizer plants, coke
plants, hydroelectric plants, sugar mills, packing and refrigenst-
ng plants Highways and raways are being built, harbors im-
proved, pipe hines tud down

Much of the money for these developments has come from
either the Export Tmport Bank of the International Bank for
Reconstruction and Des elopment. Since the task 1s barely begun,
more capital wil§ be necded A large past of « hencetonth must
come from prinvate sources m the United States It appeats tht
Mexico has teached a fevel of pohitical stability making pOSS'!HC
guarantees agunst turther expropesstians fhe that of Ameticid
atl firms holdings w the 1920's At Jeast tharsstobe hoped, for
with only 2 sixteenth Cven of her water power resoutces  us6,
Mexico has a long %ay 1o go 1o aneve a modera and hedlihy
cconomy

CHiLE

Chileans Jaun that ther country has the greatest pes Gpid
potcatial ot hydracktrn power u the wosld - 1,300 waits pef
person. as opposcd to a httle aver 200 (watcr pov.ez only) fot
the Unsted States With a treasure Tike that w ntsng to be s¢00)
up, the country which stretches Uhe a s ted <nahe down the
Jower west (oast of the continent has acted with vigor. A ety
as 1943 the Chalean Dovelopment Corportion taunched 3
$100,000 000, exphtcen-yiar program winh was iatended not
only to elcctnfy alf ralraads, factoncs, nunes, aad smeltess, but
to bring clectriaty to the ramotest tarn i the country.

Chule s prncipal coal muncs, nuas the port of Concepién
are already depleted They hase been sund to 1 depth of 1,390
fect and punched three miles out under the sea on 2 e mite
front, Eleanaty can case the drun on these shonhing resoutces.
And dectrioty Wil draw up subsurface water in the great, i
Jess Atacama desect, givag sts fedtde sad the productss iy of 2
second Impenal Valley The dams built for hydroctectsi powet
can also store the central valley vamns, whach fail contrandy in
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the winter, when they 2re rat rended, instexd of in the summet,
when they are.

Broken into seven regiona] proprams, Chile's eighteea-year
plan calls for exploiting more than 6,000,000 kilowsts of elec-

tric powes—as much a3 the present genenacing apacty of all
France.

Already electricity is fowing from cae of the most treren-
Qous instaBations in South America—<he prext dam on the
Rape} River, on which Chile has spert $50,000,000. Elestricil
generating statsons are springing up all over the cour

Furazces use cecently stanted workiog in a P:

Coast
sl nbane New catecey amounting to 300,000 tons of steel
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wire,

The Nations! Electric Company 15 taking an active pa&k in
2iding industries, towns, 2nd farm co-operatives by distebuting

motaes, wachwes, s0d aregaton pumps on long-term, lows
interest credits,

BOLIVIA

When President Truman asked Congress for $45,000,000 to
start the Bold New Program an its way, he promised rl‘m “la
every case, shether dhie operation iy conducesd through the
Unsted Nations, the atker tutemational ageacies, or direstly L-;
the United States, the county tecewving the benefir of the 234
will be cequired 1o bear 3 substantial portion of the expense”
“This principle of condionat aid, siteady omilise throssh
N . P W Sy
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walls to protect them, carrying through a series of six-year plans,
Every day new plants are going up~—fertilizer plants, coke
plaats, hydroclectric plants, sugae mills, packing and refrigerat-
1ag plaats. Highways and raitways are being built, hatbors im-
proved, pipe hines lud down

Much of the moncy for these developments has come from
either the Expost-Import Bank or the Intesnanonal Baak for
Recenstruction and Development. Siace the task ss barely begun,
mote capital wall be needed A large part of ot hencefosth must
come from prnate sources i the United States. It appears that
Mexco has reached a level of political stabristy making puss'iblt
guarantees aganst turther exprapriations like that of Americas
ol firrus holdings 1n the 1920°s. At keast that 1s to be hoped, fos
with only a sixteenth exven of her water power resources i use,
Mesxico has a Jong way to go to achreve a modera and healthy
econosmy.

CHILE

Ciuleans clam that thewr country has the greatest per capita
potential of hydrouleutzic power m the world—j,300 watts pes
person, as opposed 1o a hittle over 200 (wates power only) for
the United States, With a treasare Uke that waiting to be s¢o0
up, the country which stretches like 4 twisted snake down the
fower west coast of the continent has acted with vigor. As auly
as 1943 the Chidean Devclopment Corporation launhed 2
$100,000,000, erghteen-ycar program whuch was sntended not
only to electrify all rubroads, factories, mines, and smelters, but
to bring electricity to the remotest tarm i the country

Chite’s princapal coal mnes, neas the port of Concepcsdn,
are already depleted They have been sunk to a depth of 1,300
fect and punched threc mles out under the sca on a fne-mile
Frant. Electricity can ease the dran on these shrinhing resources.
And electricty will dsaw up subsurface water n the preat, same
Jess Atacama desert, grving us femile soof the productinty of 2
second Impersa Valley. The dams budt for hydroclectric power
can also stote the central valley cuns, which f2l contearily in
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tesing epon sphetes of activity which are within thy 5(0;(‘0\'
iﬁmngm!uhuvi. This oal is to be purseed by ur_\dmﬂ‘.mg
works which, because of their mugoitude or a lack of immedute
prodt, Fail 1o attraet the ordimary investor; private u:duﬂnn
3nd endertibings are to be encoutaged in every possibl
As in the case of Braxil's San Francisco River desclopment,
somie federal resenue (sbout $200,000 2 month, shich for If:m
ot of money) tas been assipaed to the corporation. Projects
wozpltied or now being carned out inchude the establishment
* of iton and steel industries sth 2 yeatly outpuz of 55,000 tons;
- <xploiution of Peru’s penerous ot resencs, deselopment of
- port installations in Chimbote Bay, itngaton; and hydro.
electric posi e,

e way.”

Where the Santa River crosses 1 semuidesert on ity way to the
52, 250,000 actes ate beung, tngated. To furnish electrucity for

their projected ndustrres the Peruvins have dierted the course
- of e Saota Ryver and exploned the watesflow of the Cafion
98 Puto, wing uoderground gallenes excavated through 6

miles of solid sramite. The Santa hydroclesttic progect calls for
30 ultimate production of 129000 Talowatts, of which $0,600
we atteady at work,

Other stk more a
Sutseyed by the Pe
River, which w
Mantaro, with
fafibdn, wil

mbitions hydroelectric schemes have been
fuvian government one for the Urubamba
Wi have 120,000 Wilowatts capaty, one on the
748,800 fufowatts, and one on the uppet Ma.

h the stapgenng total of 2,000,000 kilowalts. The
Ltter project may some day transform the sconomic struttuse
of alt narthern and nottheastern Pern,

PUERTO RGO

Though Puerto Rico 15 an tshand dependency of the United
States, she 55 preemmently Latn Amencan, and duting the
Past ten years she has undesgone a metamorphosis which holds
out hope for every underderelaped asea of the worid,
The United States has 5o 1ehabitynts pet squate mile, Pucrto
ico has 4ob Povestystricken, underagurished, sickly, the
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tion, even after committing itself to a developmental Joun, &t
Bank may withhold payment untif a substantial sum has bett
invested by the Bolivians themselves. .

Mexicans and Chileans are busily inventing new stratagest
to speed the conversion of their countries into industeial stats
Bolivia, by contrast, has no industry worth mentioning. I3
shrinking supply of tin and unplumbed deposits of petrales
constitute her principal immedsate resources, Het present nee
are less for factosies than for improved agricultural produdics
—and above all, since she has no access to the sea, for impo
communications with the outside world.

Whea Alfalfa Bull Musray and Tex Rackard imported Okl
homa farmers to proneer the rich grazing and fagming Lundsef
Santa Cruz m 1923, thewr mussion failed because the import
Oklahoma farmers could not get their goods to market,

A UL 5. mission in 1942 proposed that Bolrvia spend even
ally $40,000,000 on highways, as against enly $15,000,000 03
agriculture and $8,000,000 on wngation. The United Sttt
Public Road Administration agreed to supply eagineering aid
A key highway from Cochabamba to Santa Cruz, brsecting the
heart of the country, 1s now neanng completion, By agree
with Argentina and Brazil, railroad lines will soon operate fro
Santa Cruz to Corumbi, Brazil, o the one hand, and to Y&
cuiba, Argentina, on the other, providing Bolivia at Tast with
direct railroad access to the sea. The new roads will open one of
the richest hintetlands 1n the world.

PERU

‘The Santa River, running parallel with the west coast of
Pegu, is tiny on maps but tremendous in its power for good.
The basin is now bemng developed along TVA lines by the
Petuvian Santa Corpotation, which has sway over an arez 0
40,000 square kilometers, including a httorsl with bays and
ishands. e e 4Tim Thaisnd Nlasinmn Coonant,
ment 0
velopm
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Puerto Ricans have long been literal skeletons in the U. . closet.
Wrote Governor Theodore Roosevelt, Jr., in 1929: *"The jnlind
districts, from the ouskirts of the cane-ridden valleys to the tops
of the mountains, seethe with human misery, and it is impossible
to pass into or out of any city or town without traversing the
fringes of unsightly, malodorous, filthy habitations which sur-
round the mote prosperous areas.”

Vet Puerto Rico has a beautiful climate, great agricultun!
resources—particularly in sugar—and a beneficent United States
suzerzinty, Indeed, little squalid Puerto Rico in 1936 was the
sixth best customer of the United States outside our own conti-
nental borders, while Americans in turn eagerly bought Puetto
Rican sugar, rum, tobacco, and citrus Fruits. Wages of sugat
warkers, however, averaged less than $150 a year—and sugat
workers were the aristocrats of Puerto Rican labor. Despite 2
basic law providing that no corporation or individual might
own more than 500 acres of Puerto Rican fand, absentee land-
Tords frequently possessed sugar estates of 50,000 acres. Pucrto
Ricans claimed that since the American-owned supar industy
in fifteen years had received $100,000,000 in dividends on an
iavestment of $40,000,000, it was clear that the industey was
draining rather than bettering the Puerto Rican economy.

When the United States Supreme Court recently upheld the

- o remmees O prpaking

. . ' . 1e back to

) © €o-0pet:

Lo rroduction

of clectricity almast trebled in Puerto Ricu. tus tevenue in

1949 was 260 per ceat highet than in 1940, Puctto Rico’s In-

dustrial Development Corporation set about petting private

funds far investment where it could; but it used public fund$

when private funds were not available. It butlt a glass factory

o make bottles for Puerto Rican rum, took over a cement mill,

set up plants to make papetboard frs)m the lc:vmgs of the sugar

imdustry. It is making factory buildxngs at its own expense and

Jeasing them to private in\‘csmrs.w:th options to purchase,
Taxes ate remitted for new industries.
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Virtually every Latin American republic or possession has its
own Corp ion de F develop corpotation
owned in whole or in part by the government and usually aimed
specifically at the development of natural resources. By suth
means Colombia is creating new chemical, metallurgical, and
electric industries; Uruguay is tapping the Rio Negro for electric
power; Venezuela, concentrating on its most urgent problems,
is secking to variegate industries and increase agricultural and

livestock production.

But to produce lasting benefits, a development pogram must
begin at the beginning. There can be no healthy country without
healthy human beings, fed body and mind; there can be no
healthy population without a healthy land.

Point 4 will provide technical aid to Latin America on het

gineering projects. Simul ly it will work on the begin-
ning things,

Brazil, for instance, has an infant mortality rate that is five
times our own. In afl Mexico there wete in 1949 only ten welk-
trained public nurses, while 62 per cent of its homes Tacke
either sanitary sewerage systems or a potable water supply. Most
of the towns in Bolivia have no running water. Ten per cent of
the French Guianans suffer from leprosy, as do thousands in
Ecuador. Smaflpox infests the tropics. Venereal disease is 50
prevalent in Latin Ametican ports that sailors are three times 25
Iikely to catch it there as elsewhere 1n the world. [n some parts
of Ecuador the incidence of malaria runs as high as 75 per cent.
The Amazon cannot be settled until jungle yellow fever is
whipped; the fever, moreover, is creeping northward up the
route of the ican high Smallpox cannot be

Inter-A ican highway.

wiped out until we have found a heateresistant vaccine which
can be tr:msported in the tropics without refrigeration,

Improved physical health in Latin America 1s one pre-condi-

tion of improved economic health, The United States has the

foe st k--i--<his pre-condition as a college

from coming down with a

Latin American economy, it

will be easier to bring about 3 neafthiec world economy.
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years they had developed two specifics which are wiping out the

disease. e o et
i int 4-ty i i rrigation
rSllimb‘: }’gmz 4-type projects Alxg so\ng: ahead m.l. :Ig or
. .

taining. Rural Litin Ameticans will be learning how 10 con-
stract such undramatic and essential objects as sanitary privies,
They will leamn new treatments which render leprosy non-infec-
tive, Demonstration clinics in Latin American ports %ill ferret
oot the roots of venereal disease, develop programs for comhat-
ting itdo DDT wall hover about the walls of city and rutal
Fomes alike, destroying the mosquitoes that carry malaria. Tech-
nians age king jungle fever, i ing with
sew smalfpox vaceines.

Point 4 may not itself fnance great factories, but it will es-
blich pilot plants for production of vitamins from Venezuclan
Bsh, and Laborstories to improve the market value of Parae

-guyn wood. ft may not finance great dams, but it will give
Colomhia sha barbn? oot on PO SOV I YN K

< - - - . - .
¢ . - V.

« . Ll
grade

manganese deposits neas Corembi and Amapd, Braziy.
U. 8. experts are assoying Brazilian il shale beds, They are-
samining soil formations in Panama which appear identicat
with the oil-rich sands nf‘ V:neztue L!n Mexico they are finding
a2, - e lend it e







Latin America in Flu 107
years they hud dev eloped twa specifics which are wiping out the
disease.

Sumilar Point 4-type peojects are going shad in irrigation
and land reclimation, industsial techaiques, mining ;.nd md.\!-
targg, labor productivity, transporttion, and edecation. Theic
terapo will quichen and theic scape will increase. By the end of
1950 dazens of operations will be under way in public heshih
trsining. Rural Latin Americans will be leaming how to con-
struct such undramatic 2nd essential ebjects 23 sanitary Frivies.
“They will leara new teeatments which tender lepeasy non-infec-
fivp Drmonetontion 0 0 5 0 @ .

Louits alnc, uestroying the mosquitoes that carry malatia. Tech-
wions are king jungle {eves, imenti i
new smallpox vaccines.

Point { may not itself finance great factorics, but it will es-
tablish pilot plants for production of vitamins from Venczuelan
fish, and Liboratories to umprove the mathet value of Para-
guiran wood. It may not finance grest dams, but it will give
Colombia the technical asststance she needs ta deadge the mouth
gfythcll\{:gdzlem River, where now searoine tessele mav Ke

dead £

P with

< . - .
t . .

! oo ucpubts hear Corumbi and Amapd, Brazil,
U. S, experts are assaying Braziban oil shale beds. They are
Cn;nlmng sail formations in Panama which appear identical
Sithipent oo -

In Ve

wns .

L b o
Latin Ameticans and Latin American goveraments are not
likely to ageee that more elaborate development projects must be
10Mare than 25 per_eont of the tares of sacroyl dures
e ymens milon i Rote A 1 tecsded in Sucden
o G Simans n s A 1T 498 b et Al prepnten
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Most important of ali—~difficult, indeed, to overemphasize—
it ¥he simple fact that wedk it 2teally poing on. Roads axe

thrueting 1t the wilderness, power ines are creeping a¢ross
deserts, Factories are utte -

ting smicke, faymees aa fo?
proved fred an i w7 et - . ,
B proceedin . . - PR PR
and go, whi - . .

. e or tirown out of office,
while statesmen negotiate and politicians dicker.

Latin America has rubbed Alsddin’s Lamp, By 1933 Mexico,
Chile, Brazil, and Argentine alone will have 5,000,000 kilo-
ity more of installed power thaa they had tea yesrs before.
They wit have added the equivalent of a fulltime slave for
every san, woman, child, anc;{b:.beinmm of all four countties.
‘These »ill be mote food tn Latin American bellies, better clothes
for Latin Ametican backs, more pesos jingling 1n Latin Amer-
¥an pockers. While we wince at the growiag pains to the south
of us, the growth wilt continve. We cannot stop 1t if we would.

Weaan, in some measere, give the beaehit of out expesience.
We can belp to guide out nerghbors toward democracy tathet
than siatssm, toward freedom eather thaa slavery, toward {riend.
ship eather than distrust. Our money and skills can provide
themn wath the stast they need
. But hoaener nseful we may be 1n the future of Latin Amer-
¥, we are pot indispensable Aad that 15 quite as it should be.

ki

Africa — Not So Dark

1% THE bush and forest lands of Africa thers dwells a dragon
which slays sts thousands in the heat of the day, striking down
an afid man's beasts with Bne impartiality, It has rendered
tracts the size of a0 average European state uninhabitble. The
monster 15 2 brown, mottled By a little Yacger than 2 bluchottle
—a2 fly which hozrihlx lags no eggs, but brings forth 2t intervals
2 fully developed, wriggling farva, The tsetse fiy Sives by suck.
ing blood, and where an infected fiy has sucked, there death



of their development corporations work closely with American
technical missions.

Like other ateas which seek rapid industrialization, Latin
American countries tend to adopt methods which in the short
range impede multilateral trade in favor of immediate nationsl
interests. As factories go up workers earn more money, and have
to be stopped from spending it on foreiga luxuries instead of
tutning it into domestic investments. Barriers are erected against
goods from abroad which compete with new local manufactutes.

It is this hunger for economic independence which has led

Brazil, Argentina, Chile, Peru, Mexico to set up their own steel
mills, even when they will have to pay higher prices for the
dorxlaestic product than they would for American or Europein
steel.
These are complex matters, in which instinct often battles
with reason and long-term with short-term interest. They will
never be adjusted to the complete satisfaction of everyone con-
cerned, Nations which are industrially further advanced will be
annoyed; they will have to draw on their stores of patience as
well as on their bargaining powers.

In the end, however, protective devices taken by the newly
industrializing states ate unlikely either to bring their indus-
trialization to a halt or to drive them permanently outside the
economic comity of nations,

Americans must accept also that Latin American development
programs generally are and will continue to be government-
directed. Every country has its five-, ten-, or twenty-year plan.
‘The programs are designed to further the general welfare, not
to abet either statism or private enterpnse; but “it is regarded
as a responsibility of government to create 3 general framework
or ‘cconomic climate” designed to assist and foster economic
development.”1?

11 Ecomomie Desclopment n Selected Countries, XV {United Navions, Lake Success,

1947,
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The memctestan af Ml en ML DL s o s
issn

oive: .. . .
400 apiece. The 1,400,000 matives carned 12,000,000
130 apiece, of which 33 to 40 pec cent consisted of the setf-
absistence output of the jungle farmers. It must be added, of
ourse, shat the Europeans lacked the advantage of such nour-
shing dishes 25 eaterpillies, which form a useful pact of the
Afticans’ dret,

Torty pet cent of the 500,000,000 hotsepower of eleasic
tnergy available 1n the streams of the world flows in Africa—
ind only a hundredth of that Afnican potentil has been devel-
ip:\?. Of the major minerals needed for industrialization, Last

siieNew York 1imes has desenbed Africa, with the Middle
£25, 35 “the present-day magnets for Americsn capital secking
wresment outside the Unsted States.™

One reason for this intatest is sunply that despite increasine

+ e e LSS,
RN

e muuss Atticing
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blossoms. The fly transmits the parasite of trypanosorsissh,
which brings death to tivestock and the slow disintegration of
sleeping sickness to humans,

In modesn times, the African continent jtself has seemed o
be a victim of sleeping sickness. The disease is characterized
says the Encyclopedia Britannica, by “protracted lethargy, feet
and wasting.” While the rest of the world has stumbled or ru
tqw:rd whatever destinyawaits it, Black Africa has slumbered
uneasily and restlessly in the sun.

But today Black Africa is sitting up, rubbing its cyes, looking
curi;::sly and sometimes resentfully around it at the modem
world,

Symbolic of the change is the recent advance of science against
the tsetse fly. Imperial Chemicals Industries, Ltd., the sime
British concern which petfected paludrine as a specific for mal-
ria, has developed a white, water-soluble powder which in 1949
alone immunized 2,000,000 head of cows, camels, and horses
against teypanosomiasis. The effectiveness of antrycide on hu-
mans is not yet proved; but it is known that it can open to live:
stock an East Aftican area so great that all the beef nceded for
Britain can ultimately graze there.

Africa is 2 third desert, a third jungle, the balance fargely
high plateaus. It is the second largest continent, occupying 3
fifth of the earth’s land area. It has, to be sure, only 7.5 per
cent of the earth's population—but an overpopulated wotld
needs living space. 1t produces only 3 per cent of the world's
farm products—but its agricultural potential remains virtually
untapped. It has oaly 5 per cent of the world's railroads and 5
per cent of the world's trade, but the lack is a measure of the
opportunity. .

Since the region is almost entirely undeveloped, it is virtually
impossible to ebtain accurate figures on its income. In Northern
Rhodesia, however, a careful pifot study gives results which
may be fairly projected to most of Colonial Africa,t
T DR e N e o e S
1946).
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ben there was to be a village contzining its own store, school,
wd dhnic, . .

In completed farm the graundaut project w3s intended to
Zesble Tanganyka espotts, with 2 canseqaent increase i im-
of things to wear and eat and work and phy with. It
F s son N T s Bpatan Bifn Can tha A Prlmame ahde shplve

'’y v o
mmtasad ke

~ . )
. . . N
bac s untsained. . ., "The agrituiter! mackines we fitst
fought in wete not suitable to the conditions we fxced, , + .
Ome sites we selected had to be shandaned {ot lack of watee.
Ve rtalize now that the scheme is unlikely ta hefp Britain solve
et food problemn. East Africa will consume a farge part of the
ood weaan produce. If we ever do get an export surplus, it fan
1nd mackets much nearet than the Britush Tsles.”

And while the Britwsh wese investing tens of millions of
>unds in new peanut productioa i Tangangika, 300,000 tons
f pranuty were piled i pyrameds 3t Kano, Nigeriamuny of
ibem rotting because the Nagenan nitrond eoald nen wtanspore
OO S ST 1

Tanganylka scheme sectved spproval, experts wc::ld
checked the mossture sad fertitity of the soﬂ?\he access tg 2:::
Rets, 1be avatabiday of machinety sad taiged petsannel—al}
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with money—and with pockets to put their money in—se!
be a pleasant sight for us to look upon.

¥ American or any other mvestors should entee Aftics ¥
the thought of finding here old-time, carefree colonial explet
tion, they would return home healthsly disiflusioned. .

It may be guestioned, however, whether even imperialist
explottation could be more damaging to the future of Afit
than the expenditure of hundreds of muflions of doflars ansé!
meant but 1il-considered projects by European go\'cmm&ﬂ
One such project which appears largely to have behed its o
promse 15 the great Tanganyiha groundout (pednut to A
cans) scheme af the Brith, under which land 1 being dleste
for the biggest sonshized farming cxperiment of the wes'tt
world
1a the carly days of the groundnut plan it was described ¥
the Tames of London as the boldest aand most comprehensi®
ever launched for doveloping bachward terntonies ™

The theory was beautiful The world 1s producing each e
sante 6,000,000 fewer tons of oy and fats than it cap ¥%t
Britain alone necds another 1,.000.066 tons & yeaf. Unédt
Operation Groundnut this defict a5 o be lessened by 600,06
tons. By 1956 Brstan s Ovcrseas Food Corporation was to hat
cleared 5,000 square nules of vsrgin brushin Tanganyks, Ker
ya, and Northcrn Rhodesa, 3,250 600 & res were to be plaate
to peanuts, sunflowers, and prasses

Mechanial arts would be tiught to the more ambiions i
tives, They wonld become tractor drivers aperators of maching
Eight thousand tractors, plus thoussnds ot trucks, earth moven
and bulldozers—many of them Amctian lttovers (rom ¢
war in the South Pacific—would bemvolvad w paanug grow
ing.
%( was planned eventually to break down the operation ink
107 fully mechamzed farms of 30.000 aceer each A fam
would tequire comparatively few fabarers - perhaps 70 <hrlfe
Africzns and apother 230 day 1sborers For each forie of 301
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20, Liberis graated large plantation concessions o the Fire:
2¢ Rabber Company. The plantations may have sepsesented
dung pattern of ecanamic caloatatisim; but they brought
Mation, schools, bospital services, Jow-cost foods, and oppar-
Aitis for 8 10 th & iy awagt

200dd cents 3 day, far more than non-Firestone Aatives had
Seamed,

Purling V‘:'::xld War 1} the Americans built Roberts
EN < S v s
. .

ade dati

2 fied devel

a for 3
Mertbers of the missions reposted with some surprise,” com-
At et T T with which the
. - + items in theit
L. ¢ enabled them
S the first titne 10 pears to meet the 2% collectors with ready
foney. Ina test-and-detponstration area of some. ywenty villages,
he feople—ganenally tegarded as stabbomly conservative—
topted new £ rming methpds wath enthusiasm—as well as te
e donkes that the Amencans imported to teplace Liberia’s
Eﬂd\ﬁm\x\ tuansport system of headioading by human carriers™
© Libera 15 2 land of rmghty fotests—the largest Jeft in Weat
Afsica; of sbundant gold, of caczo, of sapat cane; of witd pu\m
4ils and fibers. The hinteslands contam unegplored deposits of
on, 1ead, copper, corundum, chromute, bawzyre, manganese,
Hot ugtil the epthusiastic repost of the ¢conomge mission, how~
TV, did Agmerscan caputal {apart from Furestone) prick up its
gm Almost immediarely af operator o)f a batge line in MNew
S S Lara L 2
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the thousand and one factors on which the feastbitity of such
an undertaking depends:
An interesting para\lcl——md contrast—10 {he public-eate®
sise development of Tanganykd peanuts is the priv:\l:-tnl:(-
prise development Jaunched n he Republic of Liberia DY d-
tate 1947 Mr Stettinius’ {iberia Com
my

ward R. Stettinius, )T n
any ’.\nnounced 1ts ntention ot ploncenng evelop! et © the
country s nataral esources along an wel o The g%
ernment Was to recene 2 v Cel { the compa! y's capita
stock, the 1ncome from 1 £0 fot bamic impr vements such?
the buttding of roads other 10 pet & of wasset!
aside to Prov \de a fund fot the cducats Libert

1n retuf, the Stettinius nterests 1eet W a 2! onopoly

fished 10

on many resourees ©
operate air ines, €339 plant.\nom. refrigerati®

compantes
But the company ®3 spre.\d\ng ekt d.\ngcrous\y thn D \
Mr Stent s death

cved of the magnetic teadership ot
in 1949, it appear> that the Libera Compaoy
siderable scaling-dond of s earth program

in the Stettsnits heme, a1 the Tanga0y

not of taxpd ey and where sheme? have gone€ ~ou
been dropptd Ahere have been no oM o
for bulling & project throanh 1o completiont st pr

tical.
§IRERLA

he United st

In 18223 sluplmd of onc ime Juves fromt
et whih

:snbhahcd on the ®¢ Loant 0t At e sty
y g punated upu\‘\u m

e Ditera lunf
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the thousand and one factors on which the feasibility of suc
2n undertaking depends.

An interesting parallel—and contrast—to the public-enter
prise development of Tanganyika peanuts is the private-cotes
prise developmem launched in the Republic of Liberiz by Ed
ward R, Stettinius, Jr. In late 1947 M. Stettinius’ Liberia Com:
pany announced its intention of pioneering development of the
country’s natural resources along new and novel lines. The gov
ernment was to receive 25 per cent of the company’s c:;::lll
e P S T A g

set

In rehlnn, the Stettinius interests received a vistual monopoly
on many resousces of Liberia. Subsidiaries were established to
operate air lines, cacao plantations, refrigeration plants, trading
companies. i, De

i ly thin, De-

Jut the ompany ey spresding ol dngerony i, O

‘ . racon

In the Stettinius scheme, as in the Tanganyika pﬂnu!'f“"‘r
projects that Joomed large on paper have shrunk in practice. In
all likelihood major mistakes have been made. Dut Liberia Com-
pany mistakes were made at the expense of the entreprencurs,
not of taxpayers; and where schemes have gone sour they have
been dropped. Thete have been no reasons of political prestige
[orlbulllng a project through to completion if it proved imprac:
tical.

LIBLRIA

Tn 1822 a shipload of one-time slaves from the United States
established on the west coast of Africa the settlement which
eventually became Liberis, only Negro-dominated republic in
Africa. For a hundred years the westernized Liberians clung

recariously to the coastline, battling interior tribes, Soon afies
they had finally extended their control to the hinterland jn the
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coosterpart fund, The United States, which must be consulted
before this fund is used, has app!

roved the expenditure of large
nts on Africa,

| Butain, France, Belgium and Portugal ate the great landhold-
Jers of Africa. OF the four, the Belgians and Portuguese ate
Jleaning most heavily on private capital for the modernization

R R -1 fq geauing 4 weh of

. -
sowthesst, and Stanleyville in the north. Mining vl gosd, L,
toppet, coal, diamonds, zinc, molybdenum, and manganese—
ot to mention Congo uranium, on which American sources
deaw beawily for atomic weapons—is being modetnized. Ten
million natives, most of whom now live in the bush, ate to be
drswa into the program, which will include projects in housing,
eduction, and health, Lever Brothers is opening technical
schools, starting sawmills and plywood factories, constructing
and enlarging soap factories.

The Brusscls government has set up a welfate fund of 2,330,
200,000 Belgian francs (about $847,000,000) for the Belgian
Congo and the trust tessitory of Ruanda-Urundi. But to caery
out extensive industrial and agricultural development, aid will
be needed from the United States. Pierre Wigny, the Brussels
Minister of Cotonies, believes that comparatively small sums can
set the ball of modernization rolling. The terms under which
private American capital might become available for the Belgian
colonies under Point 4 were discussed on a recent visit to Brus.
sels by Winthrop Aldrich of &he f.hzse National Bank.

Pyt a—
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surge of economic progress. She expects a foreign trade incr.
of 25 per cent within the next five years,

Britain's Tood Minister Strachey recently remacked ¢
"The European Recovery Program cannot succeed if it remsi
a program confined to Western Europe; for Western Eutope,
itself and by itself, is not, and never can be made, an econom
ally visble area. ., . . The Old World of Western Europe
today most grievously out of balance, but we must call ina st
older world—the wotld of Africa—to redress that balance an
in doing so, we must find the way of transforming Africa. !
Africa based on the economics of the hoe will be a liability 2t
a drain on Western Europe. An Aftica based on the economi
of the tractor can become the indispensable partner of U
West.”

The four great colonial powers in Africa—Dritain, Franc
Belgium, and Portugal—are engaged today in an all-out dri'
for the modernization of the dark continent. In no small me
ure, the drive is dependent on American aid.

ECA, for instance, has set astde $10,000,000 to explore Ex
African mineral possibilities. ECA experts are giving advice ¢
maintenance and repair of transportation networks. In 194
ECA granted $550,000 to the Rhokana Corporation of Notthet
Rhodesia to set up @ modern plant for cxtr:;m'ng cobalt fro

. - g v ot . P R il
- . - -

Under ECA, too, American technical experts are workin

with the British in research on trypanosomiasis, malaris, a0

other insect-borne discases. These technical programs will
. 1 | RPN A cindae Dalas 4

:)f the r‘mioz schemes. If Pierre D_udos of Lyons, for instanct
wants to buy an American harvesting machine, he pays his ow
government for it in francs. _Tlnc goverament then pays th
American seller in dollars which have been made avaslable b,
ECA. But the frants paid by Pietee Duclos are set aside ‘o K

~. \
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id the old men, 2 great river had flowed tichly across their

“rkounty, bringing with it food and wealth. Then, overmght, the
isives dried up, 25 if 1t had beens sucked away. Crops vanished.
Ever since, the fe had been hungry and poor

! mgmtcr?s:ﬂrd, They knew the legend to be based an

Jttuth, Here, tong 1o, had Rowed a branck of the Nigee Rivet.
500 sfter Bre whate men departed, & spate af water 600 feet
inide came gushing down the old river bed, ahie the natves
2004 o0 the banks and marveled

! sesned flow was an eashy work of the NMiger Valley
, Authority, launched 10 Freach West Afnia 1o exploit the poten-

itk of one of the world's great rners Rusng 150 mules mland,
the Niger descorbes 2 £reat semncircle, bearing first to the aotth
20d then trning southward, to cross wito British Niger Along

- it banks lies the gathered fertibiny ot centurses, prune fos the
Eroning of aay trapnal plant.

® 2 of the NVA, sard Maurice Clande Rossin, chief of

S0aal and economac enpineenng i the Niger River office of the
Teack govesnment,

Sl because desagned ta regroup 2 sparse popalauion., to aford them
Bl conditians of e by putting 1to thear hands the means of assutng
Tamm sesnits from these labor to provade fos theis sdutarion, a4 o
*ere from the grownd up and to encourage thear advancement, matesi
Uy 37d 12 shungs of the spirec

® 2 15 ecariomme becawse 8 count
badly), s whuch ex,

BT T dhae wit
e world 3

1y whach fned ao self {and hved
gorted nathing s being transformed it 3 peoducs
exthangs proshucts wath the test of West Af g er

Few dewclopment schemes can have Faced gseater obstacles,
On other continents techncians may complan that 3t 5 diffieuly
1o graduate farmers from the use of draft umals to that of
machines bk in Nigera the dfficulty was to Eraduate the py.
frves trom the use ot their own back muscies to thyy of domesti-
<ated beasts.

The Naguoant 0% 15 501 accustomed ¢ the wdigaity of Libor.

Ssuner Grarh Ui 170y






Africa—Not So Dark 1t
Jes for duty meals; stotcrooms ace full of ceeeats fot the fetds
) Atbarvess usme cach pative famuly frst guts aside the anout uf cereals
N reed 1n the year avead 3nd dhe 27
e sowing ‘The rest s sekd by he ©
ohers After costs, the ‘remamdes seprewDis et rtuen o each famly
. Ja the basus of its contrbution B the crup that has Been S0 .
Glance at the map of s st and you wlb see B teaduly the
Bree pumapal colomes which botder the valley—-enerats Trench
Guena, and the hoey Contcan be fcached They preduce vatuabte
i:nu for cash cxport
0,
b

peamts, pam ol L0 e But they need
The ssstegic goad of the Dages Rl Valley desclopment 1 @
tsfy st that

_ Buentually the NVA il provude not only srgation but elec

‘i for hght ndustry and refnpeation Properly used, the

wld Niges can rasee the hing sandands of French Nigenans to

‘:lm\ where they can be satedy feitte continue the task them-
ves.

BRTISH NIGTRIA

Britaw's program of Afrian devdopment Lennered 1n WO
foretament agehaes—the Oryerseas Tood Corporauon and the
Coloma) D elopment Corporaton T is the Overseas Food
Corporation, designe
winh has handled the
gam O1C s phanting sncther 56 00
ba The Colomst Deopment Corporation deals with all
phases of economic areas One of s
Most IntLrng Projests o 10 Ganbia 8 2 program to pro-
wide 20000000 -2 Ten thousand avees of forest ate
being clearcd tof A L
and cold tories C et
meat Costof the - - ¢ - ‘
Awnyere ST Aevelopment PIORIAc H e
for complet e oot
(un poands
pon vy aflu e

copress M the colonial
I

13 st d

1 much of Afexca milh and meat are the least precious prod.
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He wanders at will in the jungle. To tuen him into a draft
mal is a slow, painstaking task. But it is not so slow, of so f¥
taking, as teaching the farmer himself that he can grow .
ctops if he exchanges his short-handled hoe for an ox ad
Elow. When the teacher has turned his back, the new conved
likely to return to the ancestral tool, He is not fully persmd!
:gh'! long example has proven the advantage of the new e
5.

A second obstacle to rapid accomplishments by the Niger V¢
tey Authority was World War H. France had little energy !
spare for colonial experimentation. Nonetheless, work was @
ried on throughout the entire war period. The first grest €
gineering achievement, the diversion dam at Sansanding, %
completed in 1941. The Sansanding dam backs up water 13
miles*through canals and once-dry river beds. The canals #
navigable throughout the year.

By the time of the sutrender of Germany, 50,000 actes ¢
previously unproductive 2nd uninhabitable jungle Iand i
French Nigeria had been cleared, cleaned, irrigated, and ma¢
the home of nearly 20,000 men and women impoﬂed frol
neatby regions of identical climate,

Reports M. Rossin,*

PAVS T EECHIC DUSAIE NI O Y SR SRS TS R PR

harrows, and carts) together with eattle requited to pull the farm yeb
cles, seeds necessary for initial planting, and food adequate to sustain &
family until the first harvest. For every untt of 13,000 to 20,000 acres, t!
colonists are grouped in perati it 1 iati s
sessing tools of production and processing over and above the requin
ments of the individual family—trucks, barges, rice mulls, thresher
tractors. . ..

Where formerly there were m‘ﬂy a few dwellings crowded togethe
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ucts of a cow. The most precious is manure for fertilizer. Befor:
Africa can be fully developed, means must be found to fertilize
millions of actes of randown soil.

_This problem is particularly urgent in British Nigeria, which
with proper treatment may yet become the bread basket of the
British Isles. It is not surprising under the citcumstances that
some Britishers complain about the upstream Niger Valley Au-
thority of the French; it is depriving them, they say, of much
?f the usefulness of the Niger along the last 1,200 miles of its
joutney to the sea, To the extent that these complaints are justi-
fied, they illustrate the wastefulness of developing river valleys
according to nationalistic rather than geographical requirements.

In British Nigeria 1,800 colonial officers rule, through tribal
chiefs, more than 10,000 times as many Africans. So primitive
are communications that over great areas administrative officers
cannot be reached by telegram. Letters are sent by human carri-
ers, Huge tracts are semi-atid; natives walk 10 miles a day fora

- bucket of water, which they carry home on their heads. Near
Awka, fresh gullies 500 feet deep show the quick effects of ero-
sion, Forest dwellers feed on shrubs and giant snails. In parts of
the interior, ritual murder is still a native custom, Sleeping Sick-
ness, leprosy, malaria, yaws, and venereal diseases are common-
place; most of the people suffer from hookworm, filatia, round-
worm or bilharzia (worms in the blood); literacy is below 5 per
cent; there is only one hospital bed for every 5,000 persons, as
compared with one for 250 in England; tsetse has made it im-
possible in vast areas to keep any domestic animals except dogs.

But in this land of sickness, ignorance, and abject poverty
there are curious contradictory stirrings. Returning from 2 tour
of the African colonies, Aldous Huxley reported the contrast:
*“Near Enegu, administrative capital of the eastern provinces of
Nigesis, I drank palm wine with an old chief, surrounded by
bis fetiches and jujus, some of them caked with the blood of
sacrificial fowls, saw the great village drum, the juju house with
its callection of pait " : T -

wmen, ... 1o ' '
twentieth century.” . -
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thobave every kind of atele sickness, & great sousce of loss to the farmer.

»e have just scratched away the skin surface of out lind. The pative
tlsit for a fow years, exhausts its fertility, puts nothmng back, and moves
o0 The result s that the deserts of Africa are gaining ground.

Theough Point 4, added General Smats, the United States can
help start Aftica towaed these basic improvements.

More of Point 4 or its equivalent, and less of peanut plans,
12pears to be the immediate prescription for Afri;z. I; will t;c
tme enough for grest expenditures when the land an people
bavs beea prepared to take advantage of them.

Aropeans are aware with a terrible prescience of the fate-
fuloess of the steps that are now being taken. It js to Africa.
aeeall, that Europe must turn fiest for markets and raw mate-
fals when Marshall Plan funds are no longer available. Wash-

mgton, by providing expert personnel and rmitting use of the
t‘d Plan counterpart f}:lend for A[rig development, has
ndicated j

s own awareness of the key role which Africs will
Bliy in the coming years.

Through Point 4, implemented not only by the United States
Bet by every other free nation with capital and skills to spare, it
will be possible to take first steps first without losing sight of the
Breat ultimate goal of a prosperous and praductive Africa. Our
lu:d:rstanding and support will continue to be essential. Unless

sstern Entope can tura to Africa and the Middle East for
tplenishment, the billions we have spent on the Marshall Plsn
Ty turn out to have been wasted. If, on the other hand, the
Datives of Africa can be put to producing richly for themselves
and the rest of the world; if they can receive pay for their pro.

:Kél'un in emounts which will turn them into eager purchasers
B i

1€ sants tie world,
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immense acreage of itrigable fand. The possibilities of this!
scheme may be gauged when I say that the dam envisaged would
hold back the waters of the Zambezi in a lake having 2 coast-
fine of 400 miles, and impound a quantity in excess of that
stored by the great Boulder Dam in the United States. . . . 1
understand that the hydrographic surveys will take several years.
to complete, so that I am unable to venture any forecast as to.
when this source of unlimited cheap power may become asail
able.”s In Southern Rhodesia, the Sabi Valley will be developed
on broad TVA principles, with 100,000 acres coming undet
irrigation. There will also be exploration of the valley's mineral
wealth.

Awesome in its potentialities is the proposal to create a supet-
dam on the headwaters of the Nile—at Owen Falls, neat Jinjt,
Uganda, The Uganda dam would eventually supply East Africt
witl? 22,000,000,000 kilowatt-hours of cheap powtf—ﬂ“
equivalent of all the hydroelectricity used in the United States
as recently a5 1925,

-

creating 2 balanced ccc‘momy than a single tremendous
concrete, The immediate effects of centralized power production,
thrown into a reservoir of cheap labor, may be disastrous.

Bat in any program as massive as the development of Africa,
realities will modify blueprints. Gradually the British, French,
and Belgians are coming to realize that in a continent wher¢
native populations ase f; Iy 100 per cent diseased, the road
to 2 modern industrial society is 2 fong 2nd tortuous one.

Asked by Mr. Kaltenborn what he would do for Africa if he
had $1,000,000,000 to spend, General Smuts, former Prime
Minister of the Union of South Africa, mentioned no great
dams. Instead he replied:

Td use it to promote health—human health, animal health, and the
health of the Jand, Afriea is full of disease from one end to the other. We

mass of

s Cofowial Revicw (March, 1947).
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The African Middle East —
.~ Gardens for the Sahara

PROCEEDING EASTWARD overland from the Straits of Gilbealtar,
keeping the African jungles to your right, you will find yourself
after 4,000 miles at the borders of India. Before arriving there
you will have traversed a territory roughly twice the size of the
United States—the homeland of approximately 200,000,000
of the world's 225,000,000 Mohammedans. Here, in the Neat
and Middle East,* civilization was born. Some students believe
that here, too, civilization may receive its death blow.

In the Middle East the Babylonians, Assyrians, Egyptians,
Medes, and Persians fourished. Across the Middle East the
Grecks, Romans, Mongols strode on their imperial conquests.
In the Middle East the Ottoman Empite sprang to mastial life.

In Lhe hl:,l)l,. k ~EETRPPNS B . . e ... .
racked hy ¢
grovel like
at twenty-five. They are too often subjects of degenerate and
corrupt rulers; they are generally illiterate; they are frequently
stupid from sickness, undernourishment, and filth. Where the
tuins of vast public buildings may still be discerned on the sites =
of ancient cities, there now squat wretched villages, Where there”
were once dams and aqueducts, the goat herds of nomads pick
at the scanty vegetation. .

Yet this is the crossroads of empire, the heastland of the
world,

1t is strange for an American to reflect that the power, the
prestige, and even the continued peace of his country may de-
7y, om she whim o yhe cartograser:

1The borders of the Midfle Rast depend i
o 1 The borders, of F WL R
o
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grave problems. This area contains vast natural resdurces. It lies across
the most convenient routes of land, ait, and water communications. It is
consequently an area of great economic and strategic importance, the
nations of which are not strong enough . . . to withstand powerful ag
gression. It is easy to see, therefote, how the Near East and the Middle
Last might become an area of intense rivalry berween outside powers, and
how such tivalty might suddenly erupt inta conflict.

The President proposed two preventives. First, he said,
there must be no interfetence, by force or penetration, with
Middfe Eastern sovereignties. Second, the countries must be
i’l_idﬁd to develop their resources and raise their standards of
l"ll’\g.

At the time of this address, political analysts still assumed
that most of Mr. Truman's policy declarations, frequently im-
provised and obviously phrased with an eye to their politial
effect, might safely be forgotten as soon as they were uttered.
They have since learned better. Few men in American public
life have hewn so closely, and sometimes so exasperatingly, to
their statements of intent. If the political analysts in 1946 had
paused 2 little more thoughtfully over the paragraphs just
quoted, they would have been less surprised at the Truman Doc-
trine in 1947 and the Bold New Program in 1949, Just as Latin
America fravided the experience which provedithe feasibility
of extending technical and financial aid to und:rd:vcloged
areas, so the Middle East provided the political necessity which
forced the program from the realm of dinner chatter to the
test of practical action.

Other more ptessing prablems took precedeace for the United
States over thé economic and social development of backward
areas. ‘The administration had to deal with military aid for
Greece and Turkey, with economic recovery for Western Fu-
rope, with the North Atlantic Pact. Only when this essential
groundwork had been laid did it become possible to turn
thoughtful attention to the key problem of our gencration—the
untedeemed misery of two-thirds of the people in a world
which pcsscsscd all the techaical facilities for making human

welfare universal,
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To be sure, the British under the Labor government had
drwnup a master plan for vitalizing the cconomy of the Middle
N SR LN .-

Masanhila sha Tamiich Lo

s

- . . .
manthus, and Sarpedon, it appeared that the seed now planted
in Palestine might yet result in new arder, justice, and vitality
forthe followers of the Prophet. 1f the outbreak of wat between
Jew and Arsb was x tetrifying reminder that the Middle East
today is more than ever a danger spot, cessation of the conflicr
provided an uneasy breathing space by which the Middle East
might profit to seck stability, prosperity, and pesmanent peace.

In Washington, the alternatives were bluntly phrased, Isrzel
m‘uld be esther a stimulos to the economic and social betterment
oF tha Aok matfome wm o tan ottt oe L.

smaugueal address, therefore, was to hold out hope thai p;:cc
cauld be maintained the United States would provide technical
and financia! aid to both Jew and Arab,

The technical aid will come first, The immediate seeds of the
Middle East are for mnimem standaeds of health, education,
taansportation, agriculture, light industry, and political admint-
stiation

‘When 2 tiny experiment station operated by the Near East
Fcun@nion 1n Lebanon identified in 1948 the pest that had been
ravaging the vital tomato crop in the Bekaz valley, the success-
h;\ perime Alnut m;? saved th ds of dollars and tons
of peecious food—it 2lso ma the kind of i
Of Reccious foos pped ind of road that Point 4

When the World Health Qrganization sto an Egypti
cholera epidemic in its tracks in 1947, it was zi:up:;'mg ﬂmﬂ
hind of road. The cholers epidemic while it lagted disorganized
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the economic life of all lower Egypt. It threatened all Eucape.
Yet WHO whipped it in less than six weeks” time!

It was in Egypt, too, that the anopheles gambiae mosquito
started in 1942 2 malaria invasion even more dreadful than the
one that had devastated 12,000 square miles of Brazil 2 few
years before, In some parts of upper Egypt malaria struck down
90 per cent of the population. An average of more than seven-
tenths of the people in Nile villages were infected. Within two
years the death toll reached 135,000, -

The Egyptian government in 1944 called on the Rockefeller
Foundation for help. By 1945 the gambiae in Egypt were 2
thing of the past, wiped out by drainage and spray guns. Today
there is no malaria in Egypt.

Without malaria, Egypt is more nearly ready for improved
farm practices, industrialization, and a richer life than is, sf,
Iran, where 82 per cent of the farmers still suffer from malaria,
where peasants live in shacks withont windows, wear clothing
consisting of old rags, and believe that raising chickens may call
down 2 divine curse, or that planting vegetables may destroy
fertility.

wrldoeat 0

. ) , , .
waterways, trade stagnates—and so do nations.
Commented David L. Cohn in the Atlantic Monthly,?

Without [transportation], there may be a surplus of food in one place
and 4 famine in another; a hunger for goods on the one hand and surplus
on the other. Moreover, costs of transportauon by coolie’s back, cart, of
came are inordinately high, no matter how low the coolie’s wages or the
camel’s upkeep, It is unnecessary to stress the point that we must develop
transportation segvices in the East as a primary condition to the prosperity

of lP.u region.

2July, 1946,
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whete the king owns a fifth of alf the fentile fand and 17,000,
000 of his 20,_000,000 subjects own not 2 square foot, and where
a fellah who is very Incky may earn $25 a yeat.

MOROCCO

L'xrge«sc.ale planning is no novelty to North Africa. Mautice
E, H. Rotival, now in charge of planning for the French in
Madagasear, recalls that “One of the greatest development
plans ever done as 2 whole and financed by both government and
private gronps was the development of Morocco, which started
during the First World War and arrived at full development
around 1939. The speed with which that ptotectarate was de-
veloped, with very little mechanical means at our disposal at
the time, appears to me today fantastic. In Jess than twenty yeass
that country, which is as Jarge as the state of Texas, was com-
pletely electrified with hydroelectric and steam plants, and rail
taads ware electeified too. The country wis covered with toads,
harbors were built of stane, and beautiful modern cities like
Casablanca, Fez, and Marrakech were built according to plan,
protecting very carefully the old Isiam cities which were sep-
atated from the European parts of the cities by grants, pacts, of
spansof land. . . " !

But the planning of the 1920’ is inadequate by the stand-
dards of the 1950s. Between 1936 and 1947 the population of
Matocco grew more than 40 per cent—from 6,300,000 to 8,
900,000, To provide food for these new mouths, the French
launched a ten-year plan aimed at adding 500,000 acres to the
farmiand by irrigation and another 315,000 acres by drainage.
Fatm mechanization—already extensive—is being expanded to
raise the production of cereals to a point above the needs of the
population, The French atc also sextupling the supply of elec-
tricity (from 100,000,000 to 600,000,000 kilowatt-hours an.
aually) and ate using the power to bring light industrees ta
Morocco. Privste investment fram France and abroad is push-
ing up Moroccan canneries, cement plaats, four mills, and sugar
sefineties. In Algeria it is developing phosphate, manganese,
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where the king owns a fifth of all the fertile 12 )
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whete the king owns a fifth of all the fertile land and 17,000
000 of his 20,000,000 subjects own not a square foot, and whete
a fellah who is very lucky may earn $25 a year.

MOROCCO

Large-scale planning is no novelty to North Africa. Mautice
E. H. Rotival, now in charge of planning for the French in
Madagascat, recalis that “One of the greatest development
plans ever done as 2 whole and financed by bath government and
private groups was the development of Morocco, which started
during the First World War and arrived at full development
atound 1930, The speed with which that protectorate was de-
veloped, with very little mechanical means at our disposal at
the time, appears to me today fantastic. In less than twenty yeats
that countty, which is as large as the state of Texas, was coi-
pletely electrified with hydroelectric and steam plants, and reil-
roads were electrified too. The country was covered with roads,
barbots were built of stone, and beautiful modern cities like
Casablancs, Fez, and Marrakech were built according to plan,
protecting very carefully the old Islam cities which were sep-
arated from the European parts of the cities by grants, pacts, of
spansof fand. . . .
- But the planning of the 1920's is inadequate by the stand:
datds of the 1950's. Between 1936 and 1947 the population of
Maorocco grew more than 40 per cent—from 6,300,000 to 8,
900,000. To provide food for these new mouths, the French
launched a ten-year plan aimed at adding 500,000 acees to the
farmland by itrigation and another 315,000 acres by drainage.
Farm mech i Iready ive—is being expanded to
raise tha mendeata 7 ‘ - e

popul "

tricity ‘. ' T .
nually; - 4 e se olmg ligal MIUUSIICS 10
Moracco, Private investment from France and abtoad is push-
ing up Moroccan canneries, ccmcntglm!s, flour mills, and sugar
sefineries, In Algeria it is developing phosph I
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scheme fn the world, surpassing any even in the United States
or Russia, -

. A dam on each of the two rivers, said Me. McNeil, will pro-
vide Uganda, Ethiopia, and Egypt with “'very substantial” elec-
tric power, and the vast area of the Sudae will become st
feast a great ranching country and, at the best, a country of well-
balanced agriculture.” The tremendous Owen Falls Dam across
the Victoria Nile in Uganda® will control the level of Lake Vic-
toria and produce enough electricity to power all the industties
Aftica can establish in a generation,

Egypt, Ethiopia, Uganda, Belgium, and the Sudan will share
in costs of the project. Its completion is expected to take neatly
a quatter of a century.

THE QATTARA DEPRESSION

Incalculable as the significance of the Nile River dams may
be, for dramatic calor they ate excelled by two other schemes
“which have been blueprinted for northen Africa. ’

First of these is the proposal to inundate the Qattara depres-
sion, a great natural hollow, virtually uninhabited, which was
discovered in modetn times in the northern part of the Libjan
desert, not far west of Cairo. The depression lies well below
sea level, By admitting sea water from the Meditersanean, 35
mifes away, the influx being balanced by evaporation from the
surface of the salt lake which would thus be formed, it has been
estimated that it will be possible to obtain a reliable net output
of power ranging from 150,000 to 200,000 kilowatts—up to
1,000,000,000 kil hours a y depending on the fevel
of the Jake and, consequently, the distance that the incoming
" water will have to drop.

The estimates assume a doubling of rainfall as the result of
creating an artificial lake containing 19,500 square kilometess.
Doubling the rainfall will mean also the growth of vegetation
on the shores of Qattara Lake, settlements, and commerce and

35ee Chagter VIL
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of this vast body of water would lie 10,000 square miles of
newly cultivable tetritory. Not only would the Bramn Sex
promote rainfall, thus providing its shore areas with water for
crops, but it would create an avenue of commerce for the citics
that he predicted would spring up there. The dikes in the hills
would enable trees to be planted where no vegetation has grown
for two thousand years.

"The boldness of the Braman concept can be compated only
with that of Ferdinand de Lesseps in opening up the Suez Canal
Commented the London Morning Post:

A barsen and umnhabitable region would be converted into 3 1and
flowing with milk and honey, sheep and oxen, and inhabited by a pros-
perous population. . . .

The prospect of supplying Europe with 2 new granary is certainly an
attractive one; and it is not surprising to hear that such a scheme put for-
ward by so serous and responsible an undertaker should be under the
consideration of the French government, Algeria, Tunis, and Morocc
would all be affected immediately, and apparently to their great economic

benefit; but those who accepted bility for such an exp
would be bound to satisfy themsclves that all the consequences had been
d. So audacious an interf wil iography might well

raise misgivings in timid minds, Does not the Prophet Amos declare that
“who calleth forth the waters of the sea, and poureth them out upon the
face of the carth, the Lord is His name”? And it is ampossible niot to
reflect that it might be easier to do this thing than to undo it. On the
other hand, some of man’s greatest trumphs have been i the direetion of
modifying his environment to his needs and of recluming waste spaces
to his use, !

. Nor is it in the tradition of the French any more than of the British or
the American genius, to shnnk from great engineering enterprises. But
what would be the effect, not only on North Africa, but on Southern
Europe? Neither the engincers, nor the physiographers, not the econo-
mists can answer that question confidently.

Many years will pass before the energies of man can be spared
from more immediate problems to make the Sizhara Desert
bloom again. Long before, there must be the soap and the

. ced 1and and slhn cinpnmiad mande bhateainad
. 1
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States stands ready to fend & firm and helping hand fn such 2o ea-
deavor,

But even assuming such ¢o-operation, there is fittle agrees
ment as to the most practical immediate steps toward impraving
Middle Eastern economy. Many of the countries have prepared
ambitious nationwide programs such as the $650,000,000 over-
all development scheme in Iran and the great Jordan Valley
Authority blueprint in Palestine. Aiding and abetting this mas-
sive thinking ate American engineering firms which ti
seem to visualize development purely 1 terms of dam installa-
tians and steel factories.

It is not surprising that many Middle Eastern nations should
think of Point 4 as a device for financing and supervising pet
national projects. And it is not unlkely that they will be desply
disappointed to discover that Poiat 4 proposes no financing of
such projects outside the banking instrtutions sltesdy in exist
ence, Capital investment from private sources will not flow
refiably untif the underdeveloped areas have proved theit readi-
ness for it in terms of both ability and stability. Investments
made in advance of such a demonstration will Jose a great part
of their theoretical effectiveness at the best; and at the worst
they may actually set back common-sense development by many
years.

IRAN

A steiking example of a project which, in the wrong hands,
T o
- A H
o . Y%t . s uncedia
the fall of 1949 2 year devel progeam which aims
at increasing the agricultural and industrial output of lran more
than 200 per cent, Participants in Overseas Consultants include
some of the most famous engineetng concerns in ¢he United
States. Their progeam is to be financed from internal Iranian
1oans and annual oil royalties of more than $50,000,000.
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States stands ready to lend & firm and helping hand in such on ene
deavar,

But even assuming such co-operation, there is fittle agrees
raent as to the most practical immediate steps toward improving
Middle Eastern economy. Many of the countries have prepared
ambitious nationwide programs such as the $650,000,000 over-
al{ development scheme in Iran and the prest Jordan Valley
Authority blueprint in Palestine, Aiding and abetting this mas-
sive thinking ate American engineering firms which sometimes
seem to visualize development purely in terms of dam instafa-
tions and steel factories.

It is not surprising that many Middie Bastern nations should
thinl- of Paint 4 a5 a device for financing and supervising pet

ence, lCapit:\l investment from private sources Wa s o ?
teliably until the underdeveloped areas have proved their readi-
ness for it in terms of both ability and stability. Investments
made in advance of such a demonstration wifl fose a great pact
of their theoretical effectiveness at the best; and at the worst
they may actually set back common-sense devefopment by many
years.

IRAN

A striking example of a project which, in the wrong Tands,
could specialize in the grandiose at the expense of the grass r0fs
may be found in [ran, i

Overseas Consultants, Inc., of New York City, :mnounccd_ in
the fall of 1949 a seven-year devel program which aims
at increasing the agricultural and industrial output of Tran mort
than 200 per cent, Participants in Overseas Consultants md!xdc
some of the most famous engineering concetns in the Um{:(
States, Their program is to be finanted from internal Jraniza
Toans and annuaf oil royalties of more than $50,000,000.
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Freedom of thought, of expression, and of action are also related to
economic development. . . . How fear of authority still operates in Iran
the Near East Foundation leamed last yeat. Its agents gave some cash
Ioans and a few cows to some peasants in Varamin, a district twenty-five
miles south of Teheran, The next day the peasants returned the monty
and the cows, saying they could not keep them. They feared 1o incur the
displeasure of the village headman (kad khodi) and the cowman (gava-
bind) who rented cows to them,

Alx'i concludes that “the most precious expost commedity
the ULS, has to offer is not its money wealth, but its revolution-
ary socicty in which individuals take their chances, express op-
position to autherity when and if they want to, and feel no dread
of punist if their experi fail; can they not try again
or do something else? The basic requirement of all growth is
the opportunity for the citizen to try new ways of production,
aew methods of doing business, and new means of improving
his fot in life.”

He might have added another characteristic of private-enter-
prise as contrasted to public-enterprise developments: private
enterprise measutes a going operation not by its aims but by its
results—~and the sooner it produces results the better, Results
mean profits. Often, therefore, business organizations accom-
plish in months or years what would take decades for govern-

_ ment working alone.

Fortunately for the ultimate usefulness of the Iranian seven-
year progtam, its American director, Max Thornburg, has Jong
emphasized the folly of substituting great government expendi-
tures for basic local imp . Under his leadership it may
be hoped that the program will move first in such imperatives
as men, land, water, and roads, letting derivatives—stcel md.li
and locomotive factories—wait for a riper time. Cartied on ia -
immediately modest terms, the [ranian development may become
a working model for Point 4 in the Middle East.

In turn, a working model for Mr, Thornburg may be the

. experiments cartied on near Teheran by the Near East Founda.

tion.
! The Near East Foundation shortly after the close of World
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in Turkey by the extension of her railway system to link it with
those of Itan and Itaq. This and other Turkish modemization
Pprograms are concentrated in government hands.

Ambitious, modern plants have been established to fill needs
which do not yet exist, while small factories to make soap ot
steel-tipped plows are lacking. Until the hiatus between modern
factories and wooden-stick plowing can be bridged, there is lit-
tle likelihood of a healthy economic program.

Thornburg argues that American investment cannot flow
cffectively, if at all, into Turkey until that country demonstrates
by actions that it has abandoned former restrictions on outside
‘capital,‘ i?duding ':\11 the bewildering apparatus of conmdistcry

thousands of Turks in management, enginecting, and agricul-
tural skills,

Start, Thornburg begs the Turks, on a small scale. Don’t try
to calculate how much capacity you would need to make pitch-
forks or wagons for all Turkey; set up just one plant, and try
it out, Don't break your backs on 2 mill to produce 500,000 tons
of unnecessaty stecl; set up just one 50-ton jobbing iron foundry
on the basis of existing demand.

But first of all, bring in expert: perts in gove s in
public works; in housing, chemistry, mining, geology; in agti-
culture, public health, educntion.lcconomits Let them mu](ip&y
P A P EL L e AR AL H - ol

' - Coa o .

bor modernization, increase production for export. Before creat-
ing claborate new irrigation facilities, put to work the oncs
that are already three-quarters completed and for years have
stood idle, ~

Turkey’s Electrical Encrgyy Institute has drawn up plans to
construct thermal plants which within the next five years would
multiply her annual electric power six and 2 half times, at 2
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delivering 300,000 bassels of oil daily to the Mediterranean,
Aramco is laying 1,100 miles of roads, and the government is
building 1,200 miles more.

Paint 4 itself wisl Jaunch fts Arabian program on ne suth
lacge-scale basis, Instead, the program in its first stages will con-
sist primasily of elementary steps such 25 probing for under-
ground water,

The great need of Arabia is water, Ancient, disintegrated
catchments neas At Taif indicate that in bygone days Arabia
had ferfile, irrigated fields. The idea of sestoring this fenility
has fascinated many Ameticans, intuding the late Franklin D.
Rovsevelt. {n Frsnces Perkins' book, The Roosevelt I Knew,t
she recalls the President's conversation with an Army enginees
s he was being flown aver the meager vegetation of Saudi-
Arabia on his way home from Yalta:

“Why don't they raise itg here? 1s the soil absolutely infectile?”
“Ne,” answered the engineer, “it is good soil and could be used if there
were any water at all."

“Can't they {rrigate ¥ asked the President.

“They can't {1rigate beeause there isn’t any water hese to irrigate with.”

“But,” said the President, “thetn must be some water bese. The people
must drink and the animals must be watersd.”

“"Yes, there are weils and here and thete is an oasis, but water, 2 you
know, is sofd at a high price.”

“Well,” he said, “how do they get the wells? Dig them?”

“That is the answer.”

“How fat befow the susface is the watet tabfe?”

“About 50 feet,”

“fs there real watet there?”

"Yes, [ think there is plenty of water 50 fect befow the surfaee”

el the sotution seems to be to briag out some good pumps to

-

R - ‘a . ,
he soil”
* :(N(w York: the Viking Frem, (9667,
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industsics, Wark on the toads stasied in 1947, and 200 Amer.
ican engineers are campleting them now with native assistance,

One road, running 65 miles nocth and south slong the ofd
Dritsh awmy coute, Jinks Kandahae with Spinbaldak st the
Pakistan border. On the new highway Afghan trcks can speed
theis melons and grapes to market, daking only three hours in-
stead of twelve for the trip and making it possible to double or
triple fruit exports, The second toad, 75 miles loag, lexds south.
west to Girishk.

Morrison-Kaudsen is training local men as technicians and
machiaists so that once the construction work is finished the
Afphans €an themselves maintain tozds, machinery, and imiga-
tio

»- 4fohanistan.
Means v e, fled tech-
tical schools there, and of bungusy anep . lste the
United States,

Bat in Afghanistan, as in Yean, there is danger that the super-
structure may be built before the foundation @5 taid. The Point
4 propram for Afghanistan calls i duately far aaly the sim-
plest reforms. Most Afghan homes, for instance, ase made of
mud-covered slats, The mud is constamly drying and flsking
away, Squalor could be reduced and health improved if the
Afghans were taaght to make bricks of tamped earth. Again,
the Afghan educational problem 1s not primacily one of finding
school buildings—there are buildings in adequate quantities.
But there is ao reserve of teachers. Until there is such a reserve,
thete can be no modern schoof system in Afghanistan; and until
there is 2 modern school system, the Afghans can scarcely be
- expecied to assume responsibifity for <acrying on their own
economic development program.

SYRIA
“The danget of industrialization without 2 sofid econornic base
has been vividly demonsteated in the recent experience of Syria.
During the wat Syrisn capitalists built textile and glass mills..
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But the Syrians had no money to buy the textiles and the glass,
ot could matkets be found in neighboting Anb countries, The
result wis an intensification of the ever.peeseat Middle Eastern
poresty, damot for amalgamation with Irag, and three militaty
coups in less than a year's time.

“The United Natigns has proposed a fresh appeoach to the
problem of Syria—a pilot project of drainage and irrigation
which would 2dd 175,000 actes to the covntry’s crop 1204, cov-
ering the $13,000,000 cost through 2 100 pes cent incresse in

Yand values. If the initial program works, larger ones will fol-
low,

PALESTINE

Theee thousand years ago Palestine was the Promised land,
Here, the Lord told Moses, was “a good land, 2 land of foun.
tains and depths that spring out of vatleys, a land of alive oil
and hﬂxq’, 2 lz.nd wherein khﬂ‘u shalt eat bread without scarce-

though production inciessed by more than 30 por céat betee
the muddle of 1948 and the end of 1949, pe o
Prwat to Warld War | there were pechaps 60,000 Jews §
Palestine At the outbreak of World WE:‘H li:x: were 5300.80‘1;\
Toé;y there are more than twice as many. These men and Wom:
en :ismged sw:.n:lps': c'unstxuclzld roads; built agricoltural satele.
ments, towns 2nd cities; established schools and universities:
dotted the land with hospitals, clinics s0d health centen,
founded industnal and financial enterprises; harnessed the ]ar:
dan for electnical powee; made of the Dead Sea 2 source of
potash and bromine. They invested in Palestine sbout 8500 .
%_(:x(i,{)x, ;nd made of that ds&}hte. aeglected province of u::e
g mpire an ontpost ivitizati
Ellmpe:ntu{’le."' utpost of Western civilization and of

BBl Hota,
o By Horn, The Mudsle s, Cronrasds of Hutory (ew Yout; W. %
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industries. Work on the roads stasted in 1947, and 200 Amer-
ican engineers are completing them now with native assistance,

One road, running 65 miles notth and south along the old
British army route, links Kandabar with Spinbaldak at the
Pakistan border. On the new highway Afghan trucks can speed
their melons and grapes to market, taking only three hours in.
stead of twelve for the trip and making it possible to double or
triple fruit exports, The second road, 75 miles long, leads south-
west ta Girishk.

Mortison-Knudsen is teaining local men as technicians and
machinists so that once the construction wosk is finished the
Afghans can themselves maintain roads, machinery, and irriga-
tion canals.

Coincidentally, American teachers are going to Afghanistan,
Means are being sought of organizing American-staffed tech-
nical schools there, and of bringing Afghan pupils to the
United States.

But in Afghanistan, as in Iran, there is danger that the super-
structure may be built before the foundation is laid. The Point
4 program for Afghanistan calls i diately for enly the sim-
plest reforms. Most Afghan homes, for wmstance, are made of
mud-covered slats. The mud is constantly drying 2ad flaking
away. Squalor could be reduced and hexlth improved if the
Afghans were taught to make brcks of tamped earth. Again,
the Afghan educationat problem is not primanly onc of finding
schoal buildi gs—th are build in adequate quantiti
But there is no teserve of teachers, Until there s such a reserve,
thete can he no modern schoof system in Afghansstan; and until
there is a modeen school system, the Afghans can scascely be
- expected to assume respoasibility for carsymng on their own
economic development program.

SYRIA

“The danger of industrislization without 2 solid economic base
has been vividly demonstrated in the secent experience of Syria.
During the war Sysian capitalists built textile and glass mills..
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exchange fos theis present holdings, Tesq would be the gainer, for itkadly
needs apncultural lation.

T:&fy ilhons 'o?inmk ate being moved from one Jand to another.
1 the Tands wese areanized nd homes provided, this pacticelar move.
ment could be made the model migration of hisrory. Tt would be a sntu-
| bon by engincering instead of by confict.

' The political realities of the moment unfortunately made it
mpossible for the Arabs to consider giving up their demand for
wonereignty over Palestine, much less desenting it completely.
Since 1945, however, a war has taken place, At least 700,000
Anbs have Bed from Isracl. The Istachis show small exgerness
t0 have them back. The displaced Arabs are livipg in caves, in
tents, in hovels, eking out the relief money granted them by the
United Nations. By compatison, model farms in Irsq would be
Panadise.

Two handred fity thousand Jews of lraq, Syria,

Lebanon,
Egyot, 20d Yernen meanwhile might well he narme-307 -0
mave to Tt M - ' . . Lo
and Turd» . - ’ .o
to the we

", " eeurgtuy successtul excision
of an ancient sore, Now, if ever, would seem to be the psycho.
Togical moment for a much less difficult exchange of populations

* in the interests of Middle Eastera stability.

_Whether the Iraquis would welcome immigrating Acsbs is
. another guestion."We do not want jmmigration,

et que: " s2id 2 high
Tragui official recently, “even of outside Aesk- - <
Bt ewre e E

will be pro, sed ' T .
the West, zlr’\:l the

) e v akept will be very strong.
One of those inducements—the eventual re-creation n;ya rutiosn '
of 30,000,000 whese now less than 4,000,000 drag out wesry
\rx:’sm-m be bard to resist when its patentialitics are fully
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Despite bitterness engendered by the Palestine war, the M
die Exst still looks upon the United States as being the paarst
thing they have to a disinterested friend.

Disinterestedness is not, to be sure, the altcgqher‘amm‘:
word. A prosperous Middle East, like a prosperous Latin Amer
ica or Aftica, means a profitable market for the United St
as well s Europe. i

But quite apart from its possible market value, the Middie
East today presents us with an opportunity of historic propet
tions. It is an essential area to us and the world—mifiasils
cconomically, and socsally. Under the Bold New Program Amet
icans tan help to establish more Middle Eastern schools, 53
¢hange more teachess and students, forward more technical 13
visers, medical missions, books. Investments, factories—ar
peace—may follow. -

If the opportunity is grasped, we can create the precondx_hor,\f
ntow for stability in the Middle Exst. And stability in the Middle
East is a long step toward stability everya here,

10

Asia Must Be Saved by the Asiaties:
a. Seutheastern dsia

ON e basis of the postwar record to date, there is little reason
to think that the Far Eastern mainland will be saved from Com-
munism. At feast there is [ittle 1eason to think it will be saved by
the United Smef.~ .

L e e ce.

i vev £ L€ 1AL LUULA B0 have gveps

The fact remains, however, tha :

fun China so casually if the masses of Chiaese had opposcd them
as tenaciously as they once opposed the Japanese.
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your own high stuaderd of Yiving, my people will simply sy
ta hell with you and turn to sorneon else.” .

“The Pakistan Finance Minister 23ded that the United States
overestimates her sbiity to bolstet any nation with Ametican
pulitary production. A far surer way to halt the advance of n.
termat Co he maintzined, is to do hing efse that
00 Asiatic t can plish unaided—"to make two
graws grow where one grew before.” ’

1§ that were indeed all that was needed, the answer might e
st hand. Techmques exsst fot vastly increasing the {ood produc.
ton of the Ortent. Maay are already bring put to work,

Take, for wstance, the matter of nnderpest

IS Y g

UL A

B

- I .
the water buffalo to tll thewr ancieny fislds.

But 3 contest of wits duning World War If ended the in.
sincibihity of rinderpest Bransh Secret Service men discovered
trer dlve Gepysns e oty 0 fmport the drerd dirage
wto the Unsted States. In co-operation with the United Stages
government, a highly secret laborataty was established of 30
tshind of the Samt Lawrence Reves. Here experiment after ex.
perument fnally resulted 1 2 nnderpest vaceune of virtuslly 160
per cent effectiveness

1n 1948 the Food and Agncultare Organization, work;
wah the Chinese N:hom\\stggovcmmgnt,s(?cve:;;?en : ::‘:};“:%
Bt o mespmly i e g, e

the scourge of nnderpest < entire woild i 1o
oty 5 spest throughout the ‘entire world in yeq

-‘:«‘f,“ f‘.‘f. u“rtgcf-mc basic (md _of more than half the
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i 100 ger cent by irrigation alone, while fanures
:;;g :é);;o or §l§ et ccn)t muf:. Ninety "Tm\o“ axes—26
peceensof Indu'statat cultivable arez—still e unosed. ol
The willingness of Asiatics to peofit by modern meth: h’ oh
farming bas been iilustrated by the experience of such ! ooh
a5 the Munorary Atlihabad Aprwaltunt lasteute in cort
centnad Tndra, The Insttute developed steel ploss to double the
width of the lodian furtow—and the natives immediately began
damoring for them, Tt crossbred cands unt ik production

toce by 2 thued—~ad the Tndraes cattied an the work with thei
oW LowS,

Bt these simple, gk, and relatvely mexpensive progrates
<an do ooy past of the yob of ancreasing the food supply of the
Far Fast.

Pre-cminently there must be Tand seform, plots must be big
eough 10 male sfhaent famng frasble. There sust be
chaaged fertilner practices—nhach cap be had only when ani-
fees] Festibizes 15 avarfable at 3 price that the farmers can 2ford
1023y These must be mose wartet for yrgation. Some day these
mmust be mechanized fasms. All these changes sl take 3 Jong
while—and most of them cost a lot of money,

The aserage farmet of Southeast Asta has less than 3 aczes of
Yand at dus dispasal, 1n contrast to 145 acres per farm in the
United States. Froquently the holdmngs are broken into 2 num-
ber of waluted strips. Land reform and co-operatives to make
the peasant 20 efficient producing agent were 2 1allying oy of
the Commurusts 1n Chrna, Land reform and co-operatives in
Use other countses of the Far East are essential of the fate of
Chwma 15 0t vo e thes also

And if land reform 15 essentind, improved fertilizer practices
ase scarcely fess so

¥ may e rue, a3 Sie Albest Howard says, that “the apricul-
tutal practies of the Ouent have passed the supreme test—they
ase almost 25 permanent s those

of the primesal forest, of the
prame, or of the ocean, The smattholdings of China, for ex-
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Sustse 272 3t wock on the Chao Phya program-——14 separate
wigeon projects afecting 5,000,000 acres ot fand

Grezed of the schemes whuch have s 1mmediate prospect
o exnion hes 1 Tndus where the pevesnimunt <cebs to -
et lond produ * oot weply b the 1 00 00 10n of foad
B ivnt needed ror o fasable dret but By 10 000,000 tons
Tadas phn e pages daens sad Rarrages vn most M-h!‘
TRET Iners—r vere sy srangeh beastind names bhe Kow,
T2, Godunag, Tunea Brades Dincsngarh Chambat Denio-
8 Ketu Bakes Lurw The dams sl <ontro floods, con-
WP T Sz o than % D00 B4 arres They wall also
Bt b ek, PORCEBY 24000 00 D00 Kalow 21 houts
IH—faur o g

Fer preseat produtian—taiing her poten-
B0 he ft ek ot sndatt st natrome

Norus £ D034 s awtimarcd the world dena m tondsyfls
Wobe a0t bt than b ot 16 F1 Lntof proent world requite-
Tl AS Lt s ey Oriene o a0 erned W apy ears possible to
WS B e has b dehey auld ety b tamed
PO dundan cen 1a the tree of ropulstion trends

But b my ngy g mmee st Malw e Burma, Caylon,
ER0R T 0 Ching it 4 b vt £ POJN Larming—
Wekue s ropey b duibis et up 3 anhtary wal}
PR AR ot Chuns

Y e e nfucntil s n Wahingion have
PO o carcatimg oue ad or Yndu and Pakstan,
Thaeny o

e Con

STt powental crough thiey wontend snd
Rt

nereat there 1wl woik ook, 4o that
OO 0y i hedd by white onomw refotm
Qo

B aven

S e ke Chiare Communnts will be
Y dieo v © L wd ey neanwh de the remarnder
O A e b thine ot Bred cetorm gnd mcieased
Foot Wi rer 3t the 3y nes s + 10 fatse the Ouentad wandard
I b 8 orhan Becting o nents
e e e e
oy
R

P T b e
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e (an be reenncrled suth the airs and eapecations placed
wfore 30d entertasned by the mass of the people.

Oze of the mast vital services that American capatal can per-
‘arms i to act 15 gusde, philosopher, and foiead to Asiatn busi-
ss. Most Araerican businessmen have fearned~~some of them
Behaed wag—that 1n the long run the most protitable enter-
prise is the one whuh tenders the best treatment to s own
wubers and the greatest serne (0 iy cusromens bt may be
douied whether Indun adh i smatt and +
@ucnsne group of men—base vet absosbed this tesson. As
idatralastion proceeds, Amenan wapmal m Ava @an do
muth to prevene Wwmpehtion prevent wartehzation and help
suse 3 naing vandard of bng

Whea peiace apital Iast sear %25 Joaned to Indta to schabil
e aad expand b tude xy taalies that wapral wax not only
thevang dstress but promoting mdustral derelopment As the
New York Timer commerted  There t nattung ot the ‘globat
dogoader 10 the sdea of m ahing 1 »ound loan for an obviously
pacsal porpose it Powt 110 aubon

I mny atanees however the e tor psiate caputal -
Yesment has pof et arred The Bold New Program has fust
'0 treate ihe ondons ot heal'h, agocutual ethueacy, and
fechtueat Stk swhich wan mabe s etments sttt e

e ot the Mt o projats cnvisioned for Powmt 4 15 a
Pt plant 1 chie Far Fuce 0 show how bydeorlectn develop
Rt o b vobined wiih onvible soid consens aton and tater
®ith mdustent dodopacnt The planmmog ot wuh plant may
be compluie £ in 190, and the plarit elt the following year.
Thercatter wmatar abst plants could be established m ather pants
of tht wurld at g rat, o abaw one 2 $ear

Eepest awe more har n the Jast anahins the West can

fureeh only the piet plants—ihe underdereloped arcas wil}
v o prodic the Tt

Mo apue s A trom Communtsm, But, with our help,
the Anatis may wase themselves
ED BT b wnn e tor s, ke 4aos (e, 1903y
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5t 2n be ceconciled withy
fore and eaventained by the

One of the most vital serv
fommisto act 26

the aims and expectarions pliced
mass of the people.’ s
ces that Amencan capual can per-
gunde, phlosopher, and friend to Asiatic busi-
70 Mowt Anencan businessmen baue tearncd—some of them
e bad wigihar 1 the Yong sun she most prantable enter-
PR i8 the one which cenders the best wreatment 1o sts own
Votkers and the greatest semvice to us customers It may be
doubted whether tndyn sndustiabists—a smatl aad extremely
Pasthiative group of mep—have Yet absacbed chs lesson, As
witabzation proceeds, Amesyan Gptal i Asu can do
= 10 presene Ompeiition prevent wartehization, 2nd help
U3 vanp tandard of Inang .
Wheg PIvate wapital last yeas was foaned 1o lndu to cohabil-
2t and expand hey 1wy tacdities that tapnal was nar anly
telaving disteess by Promoting wdustiisl deselopment As the
et Youk Tomer commented © Thepe nothiag of the ‘global
db&wdct i the dea of makng 3 sound Joan for 2n obviously
Patial purpoce Tt s Patac 41 action
homentr, the time for punate capital an-
ved The Botd New Program has fisst
of health. agercultural ethuency, and
Yechaicad shjts whuch wan
e 0f the st IDIGC projents emiavoned tor Pomt 435 3
POt plant 1 the T Fast 1o shmgm how hs droulect
At Can b ombund wath senable w0l Lanscen atgy
Aath induneens) devlopmen The Flanting of such 3 plang may
€ LUnplied 10 19N and the low g year,
eeeatter simbar 1 vonld be established m pther paas
At woeld a g g YORR Late o} about ong & year
st ome more that, i the g analysis the West ¢an
farnssh oyt priot plant —the underdisclaped areqs wilt
B e promne the rost
N Canout g Ay 1

rom Camamunise But. with oup help,
the Asisins piay vue themsedy e :
PN R e b gy P Afuns une, yausy
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The lusgest pubtic wark yet introduted into Austelia s the
Saowy River project, nhich welk dauklz the Dominion’s produc:
fiom of electsic evergy,

Floning southeast from e Australisn Alps of New South
Wals, the Snowy Riser dow empies wselessly fnto the Tasman
Sez. Utider 2 program 1aid domn bast year, 100 miles of wnwls
driven thraugh the Alps w1 divett virtaally alt she Smovy's
trdwattss—neadly batk its total volume—iata the neasby Mar-
rurkndgee and Moy Rivers. The droppiog water wid pass
shrough 16 uadesground power statians W kh the snornows gen-
erating capstay of 1,720,000 Jufowatts. Seven doms will hack
up LEODO0 acre-feek of wates {01 lirigation.

The Suowy Banver projert will cost berween $550,000,800
and 5640,000,000, Eight years will pass before the first wates

1 & 2dable for wuganon, 30d pechaps tweatg-se years hefore
the plan 15 completes,

The scheine was wtsally spproved as 2 defense measuse, and
the undergsound powes stations wifl be scattered stesteglaliy
through duficult wmountain countsy, The i

peaetime possibiities
of the project, humever, ate o fess imposiant. Says 2 New York
Fmees dispotch

Poses wot requend dor delense puspases v peacriime woutd be dis.
“ebuted shrough the pow er ghds of New South Wales and Yigrony fog
mdusizal u and the yrEaten sxafopties of Qe tho tares wauld yse
Wt water for ntreased Jond production The power %ould be delverad
o MaSboume 20 Sydney 2 sbout half the cost of that aow gencrated by
sations buzcang coal or oil 1€ she power 15 1o be used for vew sadusuies,
!rst:fluhni w sdand mn{n medr the soutce of supply, the cost map he
stle mote than 4 thred of the Preseny cost of power iy Melhograe
Pl POt i Me od
The putentief power output af the propet eepeesent

of 4000000 tens of coal & year shovt ane thied of Australiy
output, o5 of 347,000 000 galfons of ast ¢ yea. Auﬁnﬂh‘;ﬁ';:’ wﬁ:"‘
od .'ﬂ\c nn;lg;)xix weastd be entuled by gevesating eectricay ::“:,u{;;
werter sasead uf ool s astimated Yade atmwost $23,500,000 5 year,

Oa e shands braw f P

w0 hasteatia xad Japan, zq industriatized

s the wasempnon
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ot Japan is only sn ofihote eatension ‘of Asia, 3 Asia is
suned, Japan is saved also, If Asia is Jost, there is no %ay fora
free Japan to susvive.-"Basic solutions fox Jopan,” comments
Jerame B. Cohen, “can come only with the complete integra-
tion of its economy with those of other Far Fastern countrics.
Edotts in Japsn alone ase hound 10 be unsuccesstul "t And G.
B. Suason, International Research Chairman of the Tnstitute of
Pacific Relations, adds: It may be that hungry, ill-clothed a0d
wortied men in some countries il pour their energies into 4
struggle far polisical freedom; but it is extremely doubtful
whether Japan is one of those tountries”’?

Granted an integrated ctonomic program and a stable East
Asia, Japaa might export enough goods to pay for the imposts
which she must hase to maintamn herself an a reasonable living
lexel. The Japanese Economic Stabilization Boaed estismates shat
for 2 sslf-pporting econvmy by 1953 Jpaa must multiply
the 197 lescl of hes eaports nine times and that of her imports
dhree times. She mwst have aredits from the United States of
$2,002,000,000; she must put 2 stop to infatian; she st solve
hee deﬁcien}iu in power supply and transportation,

Though Japan is a highly industrialized nation by Asistic
standsrds, by Amesican standards she is fust getting statted. At

the ead of 1949, for example, she had 114 telephones
pecsons; Am&tic;\\dmn!e 1han 1 tedey e o im

hane to
e Stabiliestion Baard estimated that his omm et A e

t t this one lack was costin,
Japanese business more than $100,000,000 3 year. In mzny'afg-

fices, it caloulated,
fro & 2 sigle telephone cowld teplace tvo e
Though all Tagars goals for 1953 ate extraord:, i
cult, the socord indicates that none js imp:xs:b;:‘e ;;:::;: f‘;?o
€ S omnd 1 Vet rud Recomensction (Muspet, Uniecsunty of Miange
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* it about China, now that the Communists own her?

After the First WorM War, Dz, Sun Yat-sen, foonder of the
Chinese Repablic, outlined 2 program for harnessing the drag-
on. He proposed introduction of modern agricultuse, communi-
<ation, transpostation, and mdustries. His proposals staggered
men's minds: the creation of three great potts and many smaller
ones, the construction of public utilities and of modern cities at
all transportation centers, the development of water powe, iront
and steel works and cement plants. Elements of the program
were mineral and agticultucal deselopment, refarestation, tre-
mendous wrigation complexes, great aew canafs, thousands of
mules of telegtaph and telephone lines aad radio stations. .

Until recently, the Chinese believed that with American help
they might achieve most of the Sun Yatssen goals in a twenty”
year push According to Theodore H, White, it was hoped to
create over that perod 100,000 tmiles of rafway~half to be
Jdouble-tracked—which would utihize 25,000 focomotives, 300,
000 freght cars, 33,000 passenger cars. Half 2 million new
autos would be wtraduced each year for ten years; 1,000,000
mules of highway would be 1aid down; power ‘plants with a
20,000,000-kilowatt capanty would be erected; 80,000,000
telephones would be stalled; 1,000,000 homes 2 year would
be built There would be 10,000,000 tans of occan-going ship-
png, 320,000 cotton loozms, 16,000 woolen looms, 94,000 i
Yooms.

But the postwar years did not develop 25 the
expected And at fast the Commumsts q{PChim m\:lg;n&: ::l‘;
aid which could possibly bring them 10 2 Tully industrialized
Chana in the foreseesble future~aid from the United States.

For fifty years, the Amencan people have be
thing the Clunese have known to rpzhfbf ave been the nearest

2 friends. An i -
(n:tO;mQ ugmnm:)\(\;d‘by any power, has always x;cnsetga;jr
wntesest. We have stood for that principle at times apqi ine-
\:X :: :\!}\\\\c othes \xﬁx)or powersof \!\eP warld. Th:‘%:::s:dasl;cs

Al 1 it is
i comin 8 yeass will continue to promate Chinese independence
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) . Nittogen, they declare, tan pay tbe entise cost of t%x:
e ‘:r;i«s‘d::ithg fifteen ymsP:z its copletion, uh}le
' 50 pet cent of its power potential still available for
s own industrial development.
nduminary devtlopment proposal was put fornasd dut-
&g by Alex Taub, then Chief Enginees of ous Forelgn
imic Administration, At his request, American coacerns
ied detailed specifications of what jt would cost to set up
Smically fessible units of their industsies in Chine. The

seint called for 625 fastories and 260 theemal power-pro-

1g plants, most of the latter ta be esected on sites setected

later hydroclecric develonmente W7 0t E

. R peee

e wnnad leseres ate the fourth lagest inthe world

nd of stel, Next step was to be pow er alohol refinesics to

et China's lack of ail. I recognition of the transpoctation

blem,  hey part of the Taub «heme was a simple engine

unled o an iron framework and four whieels, One of the

ic id¢as was to expont American know-haw, 5o that after an

tial petiod of technical tutelage the Chinese minke = thead
Whear ow e

. e . e the

- - L e e AN

= = ey wapeutnced industrislization—industsiatiza-

m wath social effects markedly similar to those ia British and

rperia{\ factory towns a hundre: years and more ago, Prewar

gulhubcm ated e Mee = - © example

PR at agricule

- . oo e M,

Modem machinery was brought into a reservoir of cheap L L Prod.
St wece thea manubactured at low cost bue sold pnmml;nab:’infc:n
uddet yielling foreign ezedus, Shanghai dud not. buy the majoc posteas
§ o food sepply Lrom Chinese farmers, Shangba bought most of ny
rheat, aor from Chinese farmers, but in {ascign maskets. The same wag
rue of nte 10 1 sormenhat lesser extent, Chinese fazmers, on the other
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and waity. It is conceivable that as the Chinese people graduatly
tealize how heavy a price Mascow asks for her benevolence, they
will again appreciafe the quality of ours.

If ever the day should arrive when it is again Feasible for the
United States to extend 2id to China, the blueprints ase ready.

Dam projects awaiting execution in China can increase her
clectric production fifteenfold within a score of yearsd The in-
crease would amount to 115,600,000,000 kilowatt-hours aa-
nually-~about as much as was used in 1936 by France, Ges-
nany, Russia, and the United Kingdom combined. To match
the encrgy latent in the nivers of China would requite more than
1,000,000,000 strong men labosing eight haurs 2 day, six days
a week.

Huge dams will rise some day on the Yangize, the Te-Tu-Ho
and Ma-Piea-Ho, the upper Ming-Kiang and Kwan-Heten, the
Tang-Lang-Chuan, the Lung-Chs.-Ho, the upper reaches of the
Yellow River.

Maost far-reaching of the projected developments—and facth-
est i the future—is that on the Yangtze River, 600 miles from
Shanghai. This scheme, uaique ia engincenng history, will
eventually irrigate 10,000,000 acres, check the Soods that have
ravaged China for centucies, and enable ocean-going ships to
sail snland to Chungking, Casting $1,000,000,000, it will have
Dydroelecttic smstall with a ing capacity of 10,560,
000 kilowatts and 2 pmductmn of tmore thaa §1,000,000,000
kdowatt-hours a year, Tt will make possible me!allu:gncal indus-
tries, clectnified sasdroads, and vast g of gen for
China's depleted soil.

John Savage, Amencan designec of Grand Coules, Hooner,
Boaneville and many of the East ladian darms amed 1 preced-
ing pages, considers the Yangtze project the climax of his cngl- L.
necting career, Savage and his backers contend that mtroge?
fertilizer can be fusnished by the Yangtze development in suc?
abundance that not only wsll China’s soil be enriched, but 100,
000,000 stezile acres in the United States can be revivified §

niteates selling at half the delivered price of present nitrogs

$Major bydioclectme achomes contemyplated for Chena are Tuted 1 tbe appen
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imports. Nitrogen, they declare, ca pay the entire cost of the
'\?Syu pmjcét wm Gteen years of its compiciion, while
leaving 50 get cent of its power potential sill available for
China's own industria] development. "

detaifed specifications of what it would cost to set up

ieallp fessible units of their industries i China. The
blueprint called for 625 factories and 260 thermal power-pro-
ducing plants, most of the latter to be erected on sites sclected
for fater hydsoelectric developments. When the dams were
ready, the thermal unyts would be used a3 auxiliaries or removed
10 pther Jocarions, The program was to begin with the produc-
tion of coal—China’s reserves are the fourth largest in the world
—and of steel. Next step was to be power alcohol refinerics to
offset China’s lack of oul. In recognition of the transportation
problem, 2 key patt of the Taub scheme was a simple cngine
mounted on aa iron framework and four wheels, Oge of the
basic idess was to export American know-how, o that after an
initad pesiod of technical tutelage the Chinese might 50 ahead

supp!
&canomi

on their own.
+ But industrialization must be a social force, acting for the
" benefit of the many as well as the few, The city ports of Shang-
{, bai have already ienced industrialization—~industriali

. lioa nath social effects markedly similas to those in British and
' Amerscan factory towns a hundred pears and mote ago. Prewar
¢ dhanghai has been cited by Marcis Cooke 25 ™2 prime example
;, o 2 dutant industrialized people exploiting a distant agricul
y tutad psple oe the former’s advantage, not the later's.* Mr,
+ Cotle ontinued:

}

e .
. LI )
ot 0ot e Ehunes e B o T v e v a8
et f urse farmers, but i forcign murkets. The same was
true of Tiix 10 8 somenbat tesser exsent, Chunese Tarmers, on the other
R
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dams, hasbor facilitics, dikes, terraces, ait fiekds. And they may

dasawithout preatly reduring agricaiarsl output, if at the same

e they apply improved techaigques to the farms. 2t would be
tt::i;??h:ipﬁz:?; take for 5:?:3&& that Chinz will make 0o
cananic iagoveaient under the Communist cegime.

“We of the West,” comments 0ne economist,$ “must aat
overemphasiae the irseplaceability of machiacry. fnnumerable
procees which ould be fantastically expensive in the United
States, il carsied oot by fand tabos alone, may be doge wost |
economically in 2 country like China with no mechanicl belp
3t alt. The bulk of Chinese Freight is, 2nd probably wili for

BN . K

hopeless. It Is perfectly possible for thoss countries too to draw
on their great reservoiss of cheap man powes to create roads and
dagas, {€ they possess the Recessaty eneegy and determination:
To be sure, in a free society workers must be treated and 1ecom-
pensed as free men; they cagaat, as in a Russia or a China, be
farad to wock whether they wint to o7 not, But in the long rn
a free nun orking for 3 decent wage is bound to outproduce 2
Rare. And to free Asia’s mobudized resources of man power
she can add 2 hey element of which the Chinese fiave wfully
deptoved thenselses—the machines, capital, skills, and demo-
eaane fexibiliy of the western world,

In counting the assers which, propedy wed, can saise the
Iving levels of aaakind, it is a8 well not to forget that men
themielves, rven if they work with huads instead of bulldozers,
are the greatest asset of all, '
r.‘»' ,‘Hf:,i‘;i"i «::n':rh;-' ,rm:.v A Declepment of « Bakward Aves, Fasnige






Free Burope—ad Head Wiout a Body 189

i basic raw materials. But to whip that shottage, Eutope
{\!‘\'l.:slpp?ﬁdu(t ‘more f00d and gaads at Jomer costs; and she must
consume at home a £reater past of what she produces.

* " But for mass production snd lowered costs there must be 3
e queket; and the Buropean masket is ahittled at—nag,
chopped to mincemeat~by cartels, by juggled carrencies, by
" tanifs,
" Despite the valiant efforts of Paul Hoffmn of ECA, tome
 petition between Western Ensopean states for the Limited dol-
Ya¢ markess contnues at fever patch. Despite devaluation of the
Batich pound, Bratssh dollst reseryes are still in grave danger.
Despite gestures at lowesing intra-European taniff and quota
Batriers, cartels 1ontinue to impeds a free economy and the vol-

ume of trade betwcen Eutopean countries shaws ligtle signs of
nising,

The Econon ' . . oo
added 10 tts 12 .
the fusther chote v Cvavrisn

v .
ferer finw of trade within Europe. The cl‘;cnng union would

50,000,000 prople :
But even of ECA accomplsshes its historic task, Futope will
sed) be  retsrded atea by comparison witls the United States,
By muny great eflants, and with 21l the asssstance that America
“9“5 :;n :,u she has now x(;:;ghly equaled her productise level of
1938, but since 1938 the rroducive capacit i
States has more than dnublcg AT of dhe United

The ceselt 13 2 Lurope which his sncregsed her produdivity
enough 10 require outside markets but not enough to compete
7 36 cven bisis wich the United States i those markess,

@ Yessen het noed for food smponts, Eusope has to reform
antoquated fandholding systems and raise more crops on the
same amount of ind. To present 3 tontinued and catastraphic
+ brbalance of productivity betw een the castern and western hemi-

spbeics, shie needs 10 adope American industrisl techniques.
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mass marker; 2nd the Eurapesn kel {s WDHUES 3t~tidy,
chopped to mincemeat~-by castels, by juggled eurtencies, by
tasiffs,

Despite the vablast efforts of Paul Hofloua of ECA, com-

oo betneen Western Ettopesn states {ac the Tisnited dol-
Eﬁ ‘matkers continues 3t Sever fatch, Despite 36t duation ol the
British pound, British dollar rescrves are il n grne danges.
Despire gestutes at lowering inr2-Lwcapesn tantf and quon
bazfiess, cartels coatinue to impede a frce economy and the vol-
ume of trade between Eoropean countsics shows little sigas of
nyar.

N N P

% HITEL UBW Vb Gt Wi s

“ make money asalable to cover tiade deficits inmarred theough
* the removal of tanff and import quotas. ECA hopes ultimately

1o set a3 Westen Boorpe which is one graat {ree-tsade mushet of
250,000,000 people,

But even if ECA accomplishes its histaric 1ask, Europe will
still be a retarded ares by comparisan wuh the United Statcs.
By many great efforts, and with all the asmstance that America
(l:;’gng‘ :b:. bas ;x;;v :mgml;;qmw her peoductive level of

R ; but since 1938 coductive capacil i
Stazes s cate than, doubkg. i of the Unied
The result is & Exzope which has increased her productivity
enough to tequise putside markets but not enough to compete

> on 30 eved basis with the United States in those markus.

» Tolossen hey need for Jood imports, Europe has to reform
© antiguaed Yandholdind systems and raise more crops on the
* same amount of 1and. To present 3 contineed 20d catasteaphiic
+ imbilance of productivity betweert th eastern and western him’«
. sphétes, she oeeds to adopt American industrial ‘“‘“‘f%“";

.
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yam and woolen doth e Snding 3 signifiant warket & the
Ugited States. i

Technical aid to agricalture under Point 4 of coure canniek
caneel aut esaonic and social abuses, In Furope 1s tat Asis, &
master Ley 1o 3 vigowous sconomy and the maintendace of 2
nonotaicsdan politicad system Ges in fa0d reform. Laadbalde
ing abuses have lang peavided a raliying point for Commonixs.,
Bfore than any other one thing, say some students, lak of land
reform was responsible for the Bolshessk success in Russis's
1917 texalution. The futute of Ltaly may depend on the specd
with hich the De Gasperi govesnament {ul6lls its promise ta
turn 3,750,000 acses ovE 1o the peasants.

The need for mnd improvement is, if possible, even more
pressing in Greeee than in daaly. A team which surveyed the
economsc probems of Greece in 1947 returned with & seport
that rhe had bt t 31 actes of azable ccop land pex Garm persaa.

> . £ -~ e ' . .

:i;z Wit the death rate 1 Greece t‘odzy is 40 per cent hi] i ct (hm
in the United States* ¥ o

But even 10 unhappy Greece there have been vivid dernon-
mmm\skn( hmc; gm;{w:.\\. swelligence, and a very fow dotlars
tag work mucacles of regenceation in crops and humun bei
alhe Mare than half of the country's 15‘:5&0():, for x'ns(a:\cg:
had been destroged 1o Werld Wac L. To increase the fiow of

mufk, the Near East Foundation 1945 sesorted ifict:
insemnination Sk p o il

se-bred brawn Swiss bulls » i
{rom Amenca. The Foundation established insunin:tr:ons}:g:ﬁ:
Each motntng an expert siarts out with a supply of scmes, stap-
Ppiog at preappasnted rendezvaus where peasant mmc(: wait
ith the cons that are to be bred. By the end of 1949 moze than
25,000 healthy catees bad been bom to the six browa bylls,

Aoy Ml 1l MiNed, The Goecks (Hiem Yok, Feoneth Ceotury
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country~—hasing pouted bundseds of mitfions of dollars into
mdinrg7 the ('n'i% ﬁr which symptomized the Greek disease—

might oot now batk at speading tens of millions in an cffort ta
cute the disease wself.

TECHNICAL AID COMBINED WITH DOLLAR INVESTMEINTS
IN INDUSTRY

Theln .. . oo
industrial - P .
increase bty snn oo

methods. Britain’s Coal Conservation Committce His reponed
that judicious use of electric power could save 35,600,000 tons.
of coal a year,

Thioughout Europe, factoties are operating at what Ameri-
cans would cansider to be barbarously low efficiency. Frequently

and would get more Re;

ported Michael L. Hoffman in the New
York Times Iate last year:

Econommsts have calcutated that before the first contipyaey steip mills
weze estiblished 1n the United States the price of Rat products bore 5
relation to the prace of steel sngots of 225 to 100. After ffteen years (s
1210 %25 reduced t0 119 10 100, The United Stares andustey passed on
practically all of the advantige of lower cost to consumers, and the
consuTplon of 82t prodacts  the United States 20%¢ ncaily 300 per
tent duning the same period, oge steel expert said.

It 13 genenally agtned that Eusope

-+« Honever, aleeady
S strip mulls come 1nta operation
Prices upto & fevel that wall magge
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11k¢ the Teanessee Valley Authority in the United States, Some-
\imes such developraents hane as a primity puspose the produce
ton of hydraclectsic power, This is the ase with projects now
foot in the Scandinaviu counteies. OF they may be aimed at
e secamation of land, as in the Netheelaads. Or as in the
Monnatt Plan of Frarce they may combine many purposes in
ofie—powet, navigation, flood control, industrialization.

Mang 5eass ago, Erance bettezed the selface of tens of thou
sands of her ctizens, 22d made om {ot tens of thousands
wae, by drakuag 2,500,000 astes of marshland and chunglag
500,000 acees df sand duaes to forests. The eatite <optinent
was bettes off because Frante was baee off,

An even grester teclation project—one famduat ta eery
Ametican schiool child—1s Hollzaad's Zugdee Zee enterprise,
which has replaced salt ocean wuh bounkeous fasms.

Twenty-five pee cent of the land in Holland Les belowr sea
fevel. Fory pec ceat lies belaw the level of high 8oode—and
the land 15 continuing to sink. As cacly as 1300 A0, the Dukch
weee reclaumiag Land from the Zuyder Zee. The process fay
been described by the Czechastovak authoe Kaeel Capek: “You
take 2 bat of seq, fence it and pump it out, 2nd at the bottom iy
feft a deposi to which 3 respectable slice of Eutope, by means
of its rvers, supplies its best swampy sail, 2ad the sea its Gaest
stnd, the Dutchman drasos it, and sows grass there, the caws
f‘;‘ed on @, the Dutchman milks them and thwy muhes

eese, . LY

By 1930 the Dutch at Wiermgermeer had reteieved some
':9,000 2?:5 from the sea. The Utkesland Pelder, mote than
% ice 45 arge as that a8 Wienngermeer, first beca v
in September, 1942 ¥ o oy land
Two mose reclamation projects, in the squtho,e:
h stesn
g:lth:;s(tm pofr(;t;ns of theZuyder Zee, wall bring the mm‘:ni
med area of Holland to 950,000 if
tinated Tand by 10 per ceat. 1 mercising e ol
No less imtngung than the and seckamation in Holaad is
B F ke st Peldes Row,  samgbis furmabed by e Yter
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At Dongire Mondsagon, on the Rhine Riser, A‘dam 'xs’umlt(

;ftﬁydxodedrk pow:: to 3,00b.000 kilowatts, n.hile steam
plants will add as much again, All told, the electrical energy
availsble to France will be almost doubled. There will be mote
machinery in French felds, better equipment in French fam-
houses, N
A model for Europesn development is the Aar walley of
itzerland. In the pis h century the Aarians
lised in 3 primitive community, »here the houses were thatched
and wolves and wild boar roamed the hills. “The town of
Rothrist,” reports Morris Cooke, “eut down trces from the
mountainside and sold the lumber in order to buy ship passage
to [the United States} for its surplus and very poor population.
Tt was shostly after this that the industrial development of
Rothnist and the Valley of the Aar began. And while the three
hundred voyagers who left the Aar to seck new opportunitics
in the New Wortld were settling in the industriad stums of
Ametica, in many cases to remain there, the Aar valley was
gradually being converted through considered industrial de-
velopment to an area of social and economic abundance,™
“The Aar development was made possible by the introduction
of Mydroelectricity. “Although the region is highly industyial-
ized,” adds Cooke, "t guees the impeession taday of 3 wellkeqt

park. Factories, homes, and farms give every appear,
B B 1y appearince of

Americans have not the greatest per capita Consumption of
electric power i the world. Their consumption is ramled or
siowing wates, From Swedish streams comes more du;ﬂo :r
cent of ber electricity, which already amounts ta 2,060 klP‘D'
(ol THE Atout  Misourt Valier Autborr.” Tows Lo Reuet (fansary,







360,000-kilowatt i
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At Dongére Mondragon, on the Rhone River, 2 dam is under

construction which by. 1952 V\";ll be s‘ugpl)ingllf.unc; iran; :
L s 3

machinery in French fields, betier oquipment in Freach farm.

0usES.

A model for European development is the Aar valley of
! itzertand. In the ni h century the Aatians
tised in 2 primitis e community, wheze the houses were thatched
and wolves and wild boar roamed the hills. “The town of
Rothrist,” reports Morris Coake, “out down trees from the
mountainside and sold the lumber in order to buy ship passage
to [the Untted States] for its surplus and sery poor population,
It was shortly after this that the industrial development of
Rotheist aad the Valley of the Aar bepaa. And while the three
hupdred vogagers who left the Aar to seek new oppertunitics
it the New World were settling in the industeial slums of
Amenca, in many cases to remain there, the Aar salley was
gradwally being converted through considered industrial de.

velopment ta an area of social and economic abundance.™
‘The Aar development was made possibte by the introduction
of hydroelectricity, “Although the region is highly industrial.
ized," adds Cooke, it gites the impression today of a well-kept

park. Factories, homes, and farms give every appearance of
prospesity.”

Americans hine not the greatest pee capita consumption of
electric power in the world. Their consumption is cqualed or
suspassed by that of Norwegians, Swiss and Swedes, who [ive
in lands of sbundant waters and saging catatacts,

Sweden has no resources of oil or natazal gas. Instead she has
Bowing water, From Sw edish streams comes mare than 90 per
cent of bee electricity, which alieady amounts

o to 2,060 kilo.
& Plas Talk About iy Vall -
g Tolk Abos b Mussms Villey Ausborer,” Tews Liw Retre {Jsngsy,
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The actual production ia 1947 was less than 2,500,000,00¢
ilowatt-h ear. 5 .

kﬂ;}\;a:;ig:x lrx;:; ef, the Finns had raised their supply of elec:

tricity neardy tofold. The fmatra Ifaw’r .Carrlr_nny wxs‘b)«‘n‘lfiv:

2 awet starions along the Kemi and Ji Rivers w nontneta

Finfand, regulating the supply of waler by means of artificist
coservaiss. |

INTERNATIONAL CO-OPERATION

For fulfest efficicncy, development projects may ignore as-
tional boundaties. Pawer from the River Shinnon, in Eire,
helped ta electrify most of freland as 2 result of common-senst,
supta-political co-dpecation between Eite and the United King-
dom-twa counteies bitterty divided by both history and te-
ligion.
gOn the Europcan contineat as well, regional deselagaeat
projects can teach mutually suspicious natiors 2 cwch-necded
Iesson in the bencfits to be pained fram acting jointly ta create
a morg favarable physical eaviroament,

Widely discussed is the prapasal for a Riting-Danube cunal,
which ¢ia speed the development of 76,000 square miles in-
habited by 45,000,000 people i pacts of France, Gernuing,
Belgium, Holland, aad Luxembourg, It can ereate ceaistic pre-
condutions for 2 loweting of trade barricrs, It can weld split 3nd
antagonistic sections into 2 patucal geapolitical segion, at prace
B¢ season of its cfonomic coherence,

. Ican do more. It can cannect the West with Centsal Engof

i 3 single great waterway floning between Botterdarm on lﬁz
Nosth Sez and Constanta ¢n the Black

6 Sear—a witersiay thit
some day may wash the ican curtain itself awiy,

The significance of the Danubisa conection between West
and Fast, bevween (reedom aad stvcn;. i dfioult to ovesesti-
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The fiasnciers, the economists, and the politicians hiave been
woching over Europe with indifesent sesults evex since the end

of World War IL The time has come to make 1oom for the
engincers.

13
Slave Europe — A Body Without a Head

Ir EUROPE were a living organism, its greatest blood vessel
would be the Danube River. In the 380,000-square-mile basin

of the Danwbe 75,000,000 people lne, breathe, and have their
restricted being. .
The Nanuhe River is nature’s ereat protest arainst Europe’s

and friendly teade relations with the West. ) L
 Already the Dagube provides an uamendable rent in the bar-
tier which Russia has laid down between her satellites and the

el e e e e e e e

A thousand yeats and more ago Chademagae suggested that
trade with the Orient would be quickened «f the Danube were
ealarged into 2 navigable waterway running all the way from
the North Sez to the Black Sea. Ludwig ¥ of Bavaria dscamed
of suck 2 walteway in the ninctecath ceatury. Aftes World War

one of the world's krut comucopias, Tt 5 - ld ot anly wvpomd
v 1 pias. It would not anly expand
transpottation but increase the acea’s farm pmduui\yim now
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financi 5 fiticians have becen
" The financiers, the soonomists, 3nd the iclans
, workng over Barope with indifferent mu?(: ever since the end

of World War 1L, The time has tome to make toom for the
pinetTs.

13
Slave Envope — A Body Withaut a Head

1F ELROPE st 2 bning ofmamsm, s greatest blood vcssg
would be the Danube River In the 380.000-square-mife bisin
of the Danube 75,000,000 people e, breathe, and have theis
testrcted being 3

The Danube Ruer 15 natuse s great protest agaast Europe's
sman-made boundaties—aganst arbirary state hines and o~
romucally nonsensial 1ron curtains As fong as the Danube
fows. men witd sull hope 101 2 federanon of Eastest Ewrope—
and frendly trade celations ich the West,

Already the Danube prossdes an unmendable reat in the bare
rier which Russia has Land down betwetn her catellies and the
sest of the sorhd 1a Bulpsoa,  Czechostoraka, s Hungary,
1a Rumania, i Yugoslana, t temunds subjects 20d rulers alihe
that in spite of man mers still find the sea.

A thowsand years and mote ago Charlemagne suggested chat
trade with the Orrent would be quickened it the Danube wese
calarged 1nto a navigable waternay runming all the way from
the Noth Sea to the Blach Sea Ludwip { of Bavasia dreamed

Atrer Wotld War
ahuch would make
- -+ -~-; by connecting the
Rhune Meuse waterhed with the Danube basin,

A untied development project along the Danube could create
one of the world » great cornucopias It would not oaly expand
trnspastanon but increase the area s farm produdtivity, now
fesa than half that of Western Europe Tt nould dt\’:\op’ great
Guantrties of hydrocdectne power It would ranse educational
and socnal standards The processing of farm 20d forest prod-
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11,360,000 tons of raw steel; we made more than four times as
it Yer estimated production f shoes was arand the 1940
level of 167,000,000 paixs—3ess thas one pair per peas Inr. crery
" 2 Livestock, mach of which was destraged by the invad-

ing Germuaps, remained well beSow prevar totals, Oaly in elec-
iz power, with ast anmuid nate estémated at 75,000,000,000
bafowstt-hours, was she appreciably above 1940 levels; snd
“Uttited Stages production of electricity is about 300,800,000,000
dedovattho L.
» Thisish

tise, or thay
el of ¢
restimates, .. .
: the industrial and ‘agricuttural output of Soviet Lentcat Amu
SO RP 2.5 times, with 2 ponding of greater i p

i conditions of health or education,
o Projects of equal scope are now under way, A few of ihem:

k. Between 1924 and 1948 the Soviet Union planted 2,500+

; ,000,000 actes—3an asea half the
stz of Eaglind—and protection theseby of more than 300,
STI00 acres State bree belt will extend nearly 4,000 miles

' -

2for )I{l@l}?oh»’ T i
37 3 Typical of soating Russian imagination and dogred Rus.
9n perseverance s the work of the Iagtitate of Eternaly
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L is of the essence that private 1adher than public investment
broad be Ametica’s keynote in Point 4.

Our Tennessee Valley Authority is a public corporation. 1t

Shlrzs it sull is doin'g u{mug.h lﬂiplt;on and tedamation

. . i
. o - v e mav mes uCliuga Uy silleS, DY COMTUDL:
& ties, by power baards—and by wdwiduals, The Autharity ex-

©petts were available for consultation, but the local aseas made
4 the decisions,

< In Russia and Eastern Europe, on the other hand, there is no
Private apital to rsh

through the sluice gates. Newly available
% poser 15 used in fulfillment of pond i

" . P & pro-
7% geams, 1t is turned 1ato tractors but not into pleasute cars; into
= work boots but nat sata dhacme sames iatms
' - . * entes-

swack
. aermeee o pranie 2 that it
would mile ther faster and bettes and cheaper than gosern
e, with mote consideration of the working men and women
" imohed, beciuse compentine private entemtics hae +n Lo A

T
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on that an imurineat and catestrophic western depression
.ould force a resumption of East-West trade on terms daid
lown by the East. If theee is no such depression, it is hard to
ez bhow Russia can avoid mubing gestures in the not-distant
future that are aimed at putting at least @ semiolon, if not 2

U .

e o ata

"lhzy will pmvi&e o com ‘ ¥ .
e petition for Armenican meo and ma-
fﬁ:_\s“.- And when they do accept it, they w1l no fonger be Com-
.{
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‘oeonic, socia), heabdh, and tehited problems and internationsl
!A‘mﬂ a0d educational co-opecaticn.”® , .

N .
“ltsnaional 0l servands was s wp 10 cERE, ik, schedule,
284 1 npan tequests fos aid from underdevloped countrics.
‘\Expmd'.xuxrs were forecast at $100,000,000 orer 3 two-year
piod. For Lack of arganuzation and technicisns, the il ex-
peadzures sl probably be considerably less than that amount
Cropetanon benetn different UN agennes was alseady &
ommonglace w 1949. “The World Health Organization 2nd
tﬁ: Unned Natwons Educanional, Scientefic aod Cultural Otgan-
ation” tevarted the Serretary Generat, * have wothed topethes

...... e} sgorep il amors vun

-~ S DN TSN
n’!_r:{(\?l ad food production 1 South Asa é:rsunnd from

. . ). .
Ymm and schuevement of financial stability . pacticular
Mo

v, et o ' -
R Lt [T
L e v TR
I TR e e
st T R QR S e Y
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aoai, sacial, heabth, and relsted problems and international
3l 30d educational co-operation.”2

&

& ' .
Yetionat vk secvants was set up to teceire, sift, schedule,
#0432t upon sequests for aid from underdercloped countrics.
Espeaditures were forocast at $100,000,000 over & two-year
For tack of organization and techniciins, the initjal ex-
F res will probably be considerably less than that amount.?
B L - " : °

3

: e e ' 1
. L0 g s L
“FAOre currently laying the basis for 2 joint project for malariz

Practices a0d achiew
113 B

ement of financial stabdity in particlar

o rcend s 1nd ) e 2 s,




































Aahines and Money a3
wkof good sease, not from lack af instrumentalities for 2void-

7, when be has attained at last the godTike
porertothoose beew ten his own destruction and bis own salvds

bon, theze is good reason to hope that he will tise to the chal-
logeagin, .

16
Machines and Money i

- o am e o Al
iy off o boot. .

Small wonder that Charles E. Wilson of General Motors has
guated an crapamist a5 saying, " A bundeed years Crom nows ouk
sandad of hmng can be 16 times higher than it is today. That
ounds Tike 3 Yot; but if yois break it down, you will fisd that
it amouats 10 4 ittle bess than 3 per cept compound iterest.
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246 Bold New Progrant S
even minor changes continue to be, met with uaco-0pd
howls of 'socialism,’ out syste is apt 1o grow unhealthily
whith will mean that we have become uaable to 3djustount
to changing technologics and conditi " y
Private enterprise in the past century gladly accepted 1
060,006 acres of public Jand for western railroads; an
060,000 acres which went for nothing or for Litle more |
nothing to farmers. ranchers, and timbermen; and ariffsto
tect American goods from foreign competition. Privale &
prise in the present century has not been reluctaat 10 30
subsidics for aichnes, farming, shspping, and othet socially
ful works. Private barges are glad to usé fedesally maintd
sntand waterways, and private trucks and buses are pladtok
alang highways built with tax dollars.
Though for 2 long while industry d
such refarms as the mcome tax, ot the eight-hout day, otal
tron of chald Jabor, in the end it accepted them--and a5
better for it Today the American meome tax alone amoutt
as much as the totsl Russian wcome~—and Amesica 1em
capitalist country
“There are cecumstances under which government investt
is 2 spur to private wvestment, Government is More likely
busness to provide the money for transportation ‘and comst
catians, santation, roads, harbars. Social security and fivet
fey authorities i the Unated States represent two shfts
relationship between the government and s people V«h_ld
still new enough ta be denounced m some quarters 15 50¢
Actually, they are part of what Fortune magazine calls
indispenssble framework for the release of povate ipitiatl
That framework s not the same today as it was 2 quarte!
centuty ago, or as it will be a quarter of a ceatury from no¥.

its purpose Temasns unchanged.

The continuing capacty of private wdustry for acceptic
and sometimes initisting—cform can be measured by & ¢
arison of working canditions today with thase of ‘forty or!
twenty yeats ag Tts capacity for breadth of vision has 1

denounced as socid

-
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even minor changes continue to be met with unco-opertivt
howls of ‘socialism,’ aut system is apt to grow unheslthily tigde
which will mean that we have become snable to gdjast oursclves
to changump technologtes and conditions.”

Private enterprise in the past centuty gladly aceepted 180
000,000 actes of public land for western raileoads; and 208
000,000 acses which went for nothing of fos Little more
nothing to farmers, ranchers, and timbermen; and tariffs o PO
tect American goods from foreign competition. Private eatet
prise in the preseat century has aot been refuctant to 3P
subsidies for arlines, faroung, shipping, and othet socially st
ful works, Private barges are glad 1o nst federally maintain®
inland waterways, and ptoate rucks and buses ase ghdib tezse
along highways built with tax dollars.

Though for a long while industey denounced 38 socialisd
such reforms as the 1pcome tax, of the exght-hour da, 0f aboli
tion of chutd fabor, m the end 1t accepted them-—and wis allth
better for it. Today the Amencan ncome tax alone amounis t
15 much as the tota} Rusua income—and Americ FemARS

capstalust country.
There are (ECUs

vesnmment i0vERE

mstances under which £0
¢ 15 morse Hhely th

is a spur to private vestment, Governmen!
business to provide the money for transportatiofn and commin
cations, samtation, roads, harbors Socual securty and rives A
fey authorities 10 the Untted States ceproent 00 sh:fts.m!
rolationshsp between the gorerament Pad s people whidi 2
stitl new enough to be denouniced 1 some quARten 35 so(llb:“
Actually, they are part of what Fartune MIgazoe calts "
:ndlspcnsablc trameworh for the release of prnate initiativé
That framev osh 15 nat the same today 45 #f wis 3 quartet O
century 380, of a% ot will be a quartes ot & entury from no% B
its pucpose Temains unchanged
The contnutag capacity of prvate wdustry for accepting
and somectimes mtanng-—fetonm Lan be measured by 3 €
srison of working conditions today with those of forty of &
wenty years 389 1ts capacity for breadrh of vision has
e


















TOOD FROM ALGME 3%
Concluslons -

e have the paradoxical sitation that $hose countries which
can 25¢d {0 start with investments of such magnitude have
Ble o7 no reason 1o change their food habits. Thn ane es-
ceplion is Jepan where the need for food is pressing, labor is
cherp, and 24 the sacme time {odustrial skill is highly developed,
1n 3apa, tao, the acceptance of algae as food will not encaunier
grent reustance since the population is accustomed to eating
some of the larger slgae (aken from the ocean. . . .

3t is, of course, impossible to predict how soon the coun
sries of Western Eusope g} become either 50 poor or so avers
erowdad that dairy products will no longer be avaitsbie, I this
&vent, the groundwork has been done with which 0 produce a
feasonable substitute. As things stand at the moment, it appears
that the so-called underdeveloped areas and the andiemt coun-
tries of the East, where the $ood problem 1s acute, are not yo!
seady to sian on thewr own imtiatove with an industnalized food
production 11 the manner outimed above, particularly tn view
of the fact that the older means A improviag crops have pot
been exhausted.

What, thes, shoutd be done? 1t 13 3 fasmmating and perhaps.
brgent problem w0 find out bow 10 convent our daity supply of
solar eneegy e chemwcst energy, wsehwt in magy ways, for
=Ry purpasss, Smce st present onby the plamts can do this
efficiently, studies of the growth and photosvathesis of algas
should be encouraged 1tis one thing, owever, 10 promote 1his
4¥pe of rescarch because 18 18 fundamentally tmportant, and
another 10 behevs that success along this lise wal! sobve the
temifying population probiem.

Pessimssts are everywhere distiked no matter how well-estaba
Bhed the fucts are on whach thes base thewr dowr predictions;
thew warmngy 25 o the increasivg urpency of the probleay
Posed by the faster ang faster explonation of naturaf resourees.
A an evnc-iacreasiug buman population ase sitner gnored or
stemmunghy tefuted by pointing 1o the PSOZTE reports of the s
raaysts in the <ase of our slgae, what the preialist £
Teaddv preduict 18 merely that masy cultuces of these Organisx
wilf be mtroduced wherever an acceptable Product ¢an be sold
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at » profit and that this will nat happen in many covntries due-
ing the next twenty years, During these twenty years the popu-~
lation of the United States alone wilf bave increased by over
farty million, and on the carth as a whole—if no hydrogen
bomd interferes—by more than half « billion. Despite some
technical progress, the enormous problem of sdequate food for
all will very likely have become more pressing than ever. . . .
It is time to acknowledge publicly (and not shyly in one half
sentence of the specialist's summary) that it is not possible to
solve the population problem by way of su ever-inereasing food
production alone. We must have populations in balance with
the area from which they can de easily fed. The reporter of the
fature will certainly haif it as 2 great achievement when our
crowded great-grandehildren shall subsist contentedly~because
they know 1o better—on hydrolyzed sawdust and predigested,
vitamisized algae, But we, should we not rather strive to pre-
serve for them conditions where they may still be able to find
2 garden in which to pick fruit from a live tree?



LEONARD EHGEL

Little Gadget with a Large
Future

COPYRIGHT, 1552, BY HARPER & BROTHERS

Pravious anichen in Hls anthology have reporved on o fww of
the ecomplishmants of {he vacuum tabs, shy ubiquitows gaige!
that deayght the elactsonls pge ond that hat been described
a1 the most revsivtionory Invanhan of the post century. Here
5 o report on the tranlster, The finy device Sho promises to
toke the plucs of the woruum fube fin most vaest and to <arry
e @ectronic oge Jorthee than oryone now dures dewom, The
autics 18 ruprinted rom Narper's Mogorine for March, 1932,
Pluswrations ara peinted by parmistion of Sigman-Ward.

In July, 1948, the Physical Review, the aimanac of physics,
Pubbshed three short papers from the Bell Telephone Labora~
teries. The first, by Joba Bardeen and Walter H. Brattain, be-
B A thyte-element electromt device which wilizes a
newly-discovered prigeiple involving a semi-conductat as the
basic elament s descmsbed.” Thur was announced, in decep-
tively restrasped language, 20 invention which may changs our
way of bving mote than atomie eaergy. The invention iy the
toansistor, & dewice which performs about the same functions -
262 vacuum tube but is 3o much more convenient that it is des-
fined to supenmpose 2 tew technological revolution an the

already very revolutionary branch of technology called eles.
tronics

“Fo begir with, the transistor is much smaller \han the va
tbe, One model ts about balf the size of & pea. m?:ﬁm
ones stil can essily be made if they are wanted. Fusthes. h ol
§s no sacuum and no plass eavelope, oy flament to bur'n :uz:
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Hence trandistars should last imest indefmtely; transistars
probably cxpable of operating continuowaly for more than
106,000 bours Lover eleven years} have alieady been ade o
the faboratory. Finally, the traasistor copsumces vamshagty
smalt amounts of power 3nd generates almost no heat. These
o properies alone male the transistos avaluable, for _u
appears that two of the prinuipal obstecles 0 new electronic
wonders base been the large amount of poser requsred and
the heat given off by the vacuum tube.

. Lovis Rudenour, dean of the Universuty of Blinoss Grad-
vate College. predicts that the transsior will make possible
computiog machiaes with a hundred times as many computing
clenenis 3¢ ghy caleutator new o exwtence and, for prablems
withe thew prasp, 3 tenth as competent as the human brain.

 The transistor fmay also bring wto being the elaborate elece
tronie control wyatemss which. we have been told, are ready to
ke oves many of the wincate bt tedious tasks of an nduse
13l society, bt which never got off the ground w the vacwum-
Yube era: the all-efectrome tecord-keepers, the robot mvenlory
ad warthouse control swstews, Automuic centrahized control
{5 ait and b waffie, automanc uniny meter veadmg,and
tilling, and o on. Ths super-compact, durable successor 1o the
Vocuum 1ube Wkewise has obwvious apphcations to military
hetromes On a homeher plane. the traasistor promises telex
Fhones with bulttn amphifiers, matchbook-size hearing aide
s2patie of runatag for seseral veaes on a single st of batteries,
TRl smalt portadle radios, TV sets whose “tabes™ will never
need renewal {excepdt for the piture tube, which 1s a relative
of the Xrav tube and not a conventional vacwum tube at alt,
a8 thesetire wor't ve replaced by the transistor). And, of

tourse, the tranmstor Wil bring costrvances and gadgets that
tanam niow be imagucd.

u

The dewine 1hat 15t accomplish al this ie

R
cousin vt ihe old crystal darector, whick Fum?\oitd"wmcd
heaphone tadio set ke buslt when by o i the
detavtor the UISIStor mrkes yse o
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Slament s0d the plate. All the variations in the smaller cursent
wert impressed upon the Targer, making the latler 3 faitbful,
‘Yot pyuch enfarged, replica of the former.

Tis was the three-clement vacuum twbe, of andion, a3 De
Forest called it. The audion was s00n at work amplifying long-
distasce phone calls. Nothing rmuch else was done with it for
stverst years, bowever, watif the jovention of the regenerative
circuid (the Birse practical radio ciremt) by a Columbia under~
graduste, Edwin H. Armstzong, who %23 Jater 1o invent FM.

PLATE

The pelocipty of the varvum tbe 55 16N sserdinlty the some o n dy Front's
wadion. She flow of aleteuns from cothode Hiioment) o wlarirnde tplate) &
RGeS by @ mick amalter rwrrent la Ihe math ef he Ware god.

The vacuurm tube hos unce proved 16 be one of the most fruit.
{ul yivestapns 0 Miston, thit source tot ooty of an astenishing
array of ather mvenuons, but ot some of the most 1ornd patent
battics on record One was he batts between Arpold of
AT&T wnd Langmutr of General Blestric aver high vacuy
which greatly smproved the vacuum fube, Anmhcar e ¢ ‘lﬂl
brated seugle between Agmatsong and De Forest over el:
Tegencratsve oreae, fod o the Songest, bloodi o
1 Urted $12403 court angals, 58 pateat sl
Synce De Torew's day, the vacyum
numerabte changes and Permutalons,
four, five, sis, ’

tube hag
The

Uhdergone in-
@nd even seven or tight 3

T8 218 Now tubes with

T, 40 Atialh vagie
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izsity fuses, electronic gus- and bombsights, and .mdiin")' oM.
munications, We “oulgu;os:ibly be betrer off without the tat~
tes, but essentially simitar tubes are requited for ir and matine
avigation, and 2o perform hundreds of otber jobs which eone
wibute substantially to wur well-being, from curing mbber and
plastics by High-frequency induction beating to checking the
{abels of drug bottes, Last, but not teast, vacuum tubes are ll:m
sesifive eyes and vars of science, and can do much of its
Toutine braipwork. The electron mucroscope makes Visibie te
infivitesimally swall; gt tential op tunes i nerve
impalees; electronie conteols tegulate atom-smashersy elee-
tenis compitars BH5p through the stbelievably tedions wathe. |
mslical equations which seere to anse from even the simplest
research problems,

But paradonicatly, the vacuum twbe, whuch made radio and
slectronics poasithe, has become an obstacle to further prog-
Je%. Thete are two chsef dudficulties The first is that the vacuum
tube is inherently short-ived and unceliable. The second is,
that the vactum tobe, in Dr. Ridenour's phrase, 1 the grand-
<hild of the electric light dulb. 1t was originally concerved as 3
bet wits inside a botite and, ke us progenstor, 1t TequisTs 3
Yarpe amosnt Of power (o operate and thus dissipates 2 great
deal of heat,

The vactuum 1ot is 8 seif-consumng device. As i the ordie
Sary ght bulh, the heayed flarmeat 1 of heating element 1n tobes
hat employ 1ndyrect heatng) s botnd to fail sooner or later,
Ol course, the flament can be made beavies, but then a Jarger
“orrent %l be needed 0 batt off electrass, The problem is
wompannded by prce cotapetion i the tbe izdustry. Mamy.
!_mwm bave performed prodignes of ingenusty i the fabsica.
Gion of vacuum tybes, but the primary obsect has been 1o ot
costs fot the mass 1adio aod television market. Vacuum tubes,
comsequently. are not as carcfully made ot a1 dependable py
they maght be, wost have @ useful bfe of only a few thousang
bours

This 18 06T A senous mattes iy 20 inexpensive si. N
sz, 1t 15 auite nconvement, however, i ifw :uﬂ :;:h;mdao
five 1o \{hmgcff;\c tubes, where the chanee of gy l:lﬂurc‘:;y .-;

) 3 »
1ranlt O adute s moltiphied by Gve, and where ag e
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Vaowam-tube equipmant canaat be pushed. Aside from the diffi-
culty of {abricating and Ying very smalt p s
there iy the ¢ that tnuni tubes of

performance have the same power requirements s slanfxard
tabes apd therefore dissipate just as much hest. The N:mcn:'\
Bureau of Standards, for example, recently worked ou': a mini~
aturt edition of the standard wterall radho range veceiver. The
ministarized set hos less than one-fifth the bulk of the stand-
ard receiver, Both, however, consume roughly the same amousit
©ef poner, som thrty watts, In the miafasure range receiver, this
> results in the dissipation of heat energy at a rate equivalent to
atenth of 2 %ait per cubic inch—just about the Tate of energy
reitased in 2 Yitthen oven. The temperature sside the minia

fure 13age recaver accordingly may reach four hundred de-
s Fahrenbedt,

I the temperature were to po higher, it would soften the
#asyin the tybe envelopes. As it 13, hygh-melting-point solders
st be used for connections, preatly increauing the tediousy
vess and cost of & it

Mare
Serious, the excessive heat shortens the hfe not only of tubes,

bt of other components of the set, adding maternally fo the
chances of set failure.

. v
The difficulties that have made e vacuum tube 2 trouble-
some, of remarkably versanie, 100} of technology are neatly
avoided by the tramsssior, Like the vacuurm tube, the'transistor
(52 named becavse 1 wapsiers an electric Current across g
fesistance) imposes the paniern of one current on another; thus
T1can also pe emploved 1o amphily a current or gencrate 3 radip
signal, or as a 1slav 1n the Rew device, however, electrons are
20t bailed out of o flament, the current flows thro,
bae sald
Thus indecd sounds something ke the ery:

stal detector of
or, fu fact,
Tarths of the €ovital detector During the s of 3 te-

war, it was
he w,q‘_c\cmcm vacuum tube detector uied in snané‘;“gd mi“
wouldi't 40 ot radar. The erysal detector proved mu::h ::g;n
i 3

ugh 3 crystal.






SIFTLE OADGET WITH A L&RGE yUTURe 361

rough the crystal as the insufficient number of electrons dance
wat in 3 futile attempt to 53§ the vacancies. Most semarkeble

all, the flow of electrons and holes ¢an be controfled by a
wrent spphed at barriers betwcen electron-rich and electrons
:ficwent Fregions, in much the same way as the flow of elce-
ona through 2 vacoumm tube is controlled by the current in the
dd.

Of the two key men in the group that worked out this picture
{ what happens in sesmi-conductors, one bad just turned forty:
obn Bardeen had come to the Bell Laboratories from the
Joiversity of Minnesota and the Naval Ordnance Laboratory
dter the war. Walter K. Bratiain, a few years his senior, had
ipeat most of his professionst career as 3 Bedl Labs physicist,
tudying the flow of electrons. Dr. Bardeen, in particular, is
crechied sith § o the tyfng theory,
which not only threw cew light on semi<conductors but led Dy,
hr@eff\ 2ad Reaktatn fo concoct s revoletionary device for
explaiting them, the pomst<ontact transutor. The latter, the
5t o0l of the new eca 1 electranics, 15 2 hitle farger than
the eraser on the end of a lead penci. It contains, inside a sim-
ple cyindrical metal case, two haur-thin wires—"cat's whisk.
tfx“in tadioman's Yanguage-~resting on a soall piece of ger-
mazium soldered 0 o metal disk. When propecly connected, 3
$gnal put wato one cur’s whisker comes out through the athee
amplified one hundred tmes
An even simpler type, the unction transistor, was develaped
by Dr. Shockley Jast yeas. The jncion transisior is 2 germa-
sium 1od perhaps A tenth of aa iach long in a plastic Case half ay
targe 2t & pea. Exceedingly minote impurities have been intro-
guced to make the ends of the tod electron-nch and the center
defieient a electrons; the electron-nch eads serve 23 “filament™
tad *plate,” the electron-deficient center 1 the “grid A wire
from each section of the rod completes the transisor asseobly,

v+

pesde wmplicity and sma size, the gre.
Arapeisar u\g Tact that the t!mron? :;ﬂaigzagb A Ehe
about lovse wside the orystay, ready o po o word Nﬂe Iymg
1 peedud 10 bod them out of & ftament. Asza mu.\x-:oc"“gy
, men-
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of posesof very Jittle more than a millionth of a wait, Bell
Lobs has 2 demonstration junction traasistor circuit Which €an
sperate on the energy picked up by 3 photoclectric cell heid in
frant of & white shirt, about six ten-willionths of a “'all‘-—(hc
energy expended, a Belt lecturer hias calcutated, by a Bea jump-
ing onee every eight seconds. As the amount of eneegy wm;d
on heat will be negligible even in powerful transsstar circuits,
ransistors may b packed as closely as we phease in runiatsized
quipment, without any danges whatever of overheaung.

“The transistor 8 not ready-for unmediate assamption of 1he
‘atuu tube’s many roles. Ite new properties cali for new eir-
it arangemeats, which sifl take at Jeast 2 linle time to work
ut; present-dlay radio sepresents not only four decades of tube
Jesign bat four decades of circuit-making. The most powerful
iransistor piade thus fac, fusthermore, have a sigoat output of
only two watts, roughly a 6{th of the power aeeded to operate
¢ loudspeaker. Also, the waction transistor, which fas the most
tenrable charaetenstics m othey respects, €annot m s present
form handie shortwave, FM, or whevition frequancies, and
b:ng.\ can be used only for special purposes sm such equipment,

Nevertheless, the new ¢ra i electronics 18 a1 hand, for equip
et Based on the revolutionary Beli device will s00m be 10 pro-

duction. A ey pant of the now long-diance disd telephone
3ystem will be an sutomatic route selectar based on 3 photo-
‘samier, 3 comination 01 PROWKICANIC <o) and transstor,
dor “teading” und “wanslating” <oded wierony telephane route
tards. General Electrie, RCA, Sylvania, and other major elec-
W:“iw compames, WOTEOVEr,

ELAR

» have active tranustor research
r £ prog GE 15 near praduction of a de-
¥ice cfosely related o the transisior, the a-p diode, which prom-
808 9 be the sumplost and mos: efficient means yet devised for
tomerting altersating to direct current. One madel, about the
size of a derge olivs. can pul qut enouph direct current for
Fow of aluminum refining pots or electroplating baths: 5 h;mda
ful of them can replsce an entare roomful of rmiﬁers‘ W it
not far defense delays, S0OIAET type of tp thode wopld v
gone tto GE's 1952 televison sets fasteag of the rathey _ha\'e
cueny velemum rectifiers aow used in mosy ‘home rad, . lr}cm-
for converhing the house AC supply into the DC nc;?icr;c!::g:/







£, W. LEAVER sud 4. 1o BEROWN

Machines Without Men

COPYRIGHT, 1945, BY THWE, iHC.

Tha fort faw years have sesn o rosh of techalcal and pagular
anizfes o @ portantous devalepment that moy hove ot gree)
whects o5 hfs In the remaining ducades of the hwantisth cane
try 3t Tnduihiol Revalusion had on fife ¥n the Rinetsonth.
g I " the ion of putomatic
entrols fo monvfecturing and fo on avenincressing variety ol
sther fasks, from keeplng inventory so the tacording of phone
sl ong praparation of phons B, Mony ot the ieos aow
being discussed go beck to an Griids that epprored In Fortune
Magotloe o decods age Lstue of Novembar, 19451, Tha artids
was “Rothines Withaut Men™) ifs far-aighted authors were
twa Conadans, B, W. Laover, o0 slsctvoniss snglaaes, ond Do
3 1 Beown. “Madhines Withaut Man” is seprinted here bn cone
daniad form by speciol paredission of she aditers of Farfuma.

Imaging, if you will, 2 factory as clean, spacious, and continy-
Susty eperating as 2 hydrociesine plant. The production foar
iabarten of mep Only 4 few engineers, techaiciang, and operss
ars watk about oo a balcony above, before a grear wall of
master control pancls, msering and checking records, watch.

fng and adusting hattenes of conwol mstruments. Al else iy
aytomatic, Raw materials fiow in by conveyer, movs through
wgmatie unity, fabri z machines, sub
and averoly Liaes, all controlled $rom the master panels, ang
arpive at the ?u}cm\ic packaging machines 23 finished products
weradsos, selrigesaton, tractos 3 :
he RN v wll, ™ fountain peas, cazburetors,

* fonma the pres-
v i plamt s






€. W. AEAVER und i. 3. BROWH

Machines Without Men

COPYRICHT, 1536, BY TIME, (C.

The fon faw yegrs Bave sean @ Fash of technicol end poputar
erticey on @ partentos developtiens that may havs o3 great
it oa [ile n the remoinlng decodys of fba fwentieth con-
Hy 04 dha fndastrial Revelution had on Ufe In she pinsternih.

e & 15 % " the apph

P of wutomane
o Yo manstactuing and To en ever-ncresiiay varisry of
wihet jasks, Bom Wreping Ineeninty Yo Yhe tetording of phont
talls and praporation of phens Sk, Many af the Jdsos Row
Buing dizousted go botk t oo scticis that appeated in Fodyae
Hogazine a ducads ogo taus of November, 19482 The oriide
war “Modiings Withou! Man™; its Tursighmed outhort wees
two Conodians, E. W, tadvar, an slactronics englineer, end Dy,
4. 3. Brown. “Mochines Withour Man™ is reprinted here in con-
danvad farm by 1pedal permintion of fhe sditors o) Sortuns.

Imagine, 1f you will, a factory as claan, spacious, and Sontiu.
ously operating »s 2 hydrocieastic plant. The production foor
 barren of e Only a few esgncers, fechmciany, and opera.
fors walk about oo 2 balcony above, before a great wall of
maser control panels, mseriing and checking records, watch.
iy end adypstng batterics of tomet wstruments, Al else 3y
LUIOMAUC, RAW marerate forg n Ty 2ouoe

automatic Tosp ' i e .

wnd ayscably

arnve Mhe a4

g, teft '
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# for repoated pes, Common esabples are the olfice Dicts-
thone, <t sanner of punch-cacd systems, perforated tape, end
Secordings o0 plastin, PADEF, Wite, and Glm. The last type of
SStrnanon um i voe that calenfues, Bxymples tange fom
the addiog machine aod oder ’nu;‘mess machines 10 the pew
¢ . krenre ae FNIAC

o e

. o
. < K
. . . w
. - L ¥
. s
. €

HATBADT WDMS BUG DL sccernnes

The Wird class of machute uny 1y that wiich pertons an
nl mongtacturing opevation. These operations may bt sub-
¥ided into e types. .

bt Brst i tronspory, 18, afl 3oty of moving and euTviag,

T Vst rarey O reciprocatisg motion. The mate.
i o * T2 second funda.

- cattey

e .

. Iy
work and taol move {surlace mager, wiex H
- e Sty o
toolpest goader, thresd prinder), Tn each iptance L{;e n;u{;.
fre s 25 UMpOTLAnt as the cusung, ol

[
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t s (mmmon cumpies are me office Dicta-
#=matad tpe, zod

. type of

. Lo e from

. “ ‘he new

ehetlronie-tobe tounter Lnowis £ L w.

“The seeond Slass of basic mactune unht, the toflation-and~
contzol device, is n chasss of electzonic twhes and cirebits that
corpts infotmation fed suta it by information upits and i turn
Sends comivolicd powes {0 the cperamns wnids in accordance

*=-¢ =% snachine compared
- if lhey da got

vty

20l tanufactering OPEIINOD, 1HLSE vpew. © ’
i tnto three 1ypas. .
The firgt 10 rmnxpom ve,, all sorts of moving and catryiag,
\huh:r by P hing, fotsey, or reciprocatiyg motion. The mate.
a vt baad, of gaseows Tre sc:enﬁ  funda.

* O myen
N . ta the
o sunch.
f mo eeemthbAR UURSGE sae gL  finaj
= » ’ * N
‘N\ pmx snnder, Wtead prindery, 1n uch st “
inz 3% a8 WMPORAnt a8 the cmung e the hold-

RN
v
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ver 10 start the hand-arm and fabricating m:chincg. e
mTh: ceatral fabricating wmt for this type of operation might
be an 2ulomatic lathe with standard spindle to hold and mlnlcﬂ
the material, & compound sest to hold the threading w_ol ans
duecs 3t in making the cut, end tho handarm machines 10
Tandle materaal, change togls, and pesform the finad m'mmg
trentioy and cotofl, Brass subing feeds in z}xmugauuuy
theough the headstock. The power fed to the mackines is deter-
mined by the control impulses sent down from rhe master ‘rcc-
4, 20d its daration is controlled by the length of periorations
in e secord roll. The timing of the machine operations is
eternrined by the posction of the pesforations relative 10 one
sother, The record moving through the rack causes cyemhmg
0 1ake place in ordezly procession. During fabrication, tools
nay change 1n the holding ficture, the posstion of the work in
e holding unit may change, and speeds of rotation and feed
1) rhange.

A3 s00n 25 any hand-arm of fzoricating machine moves, Se-
tector devices go tato acuon. These are an miegral part of the
ek, mounted 10 “watch” every trmced operanon. One such
device mught be 3 desector 1o pich up excessive vibsation in the
Tathe guncie. 1t commsts of & detector head clamped to the
Iathe and connected by a cyrcut 1o 2 basic wformation unt on
the Boor bende t—as electrome chasis composed of & stande
g power pack, amphfier, and distributor panel plugged inte
03¢ another to form a swrgle unit. The pressure head detects
thanges in pressure {wibrstion) at the spindle and converts
them ta electncat impulses The amphifier ncreases their power
and feeds them 81 standard impedances and power tevels to the
distnbution pancl, which sends them to the collation-and-can-
frol unk, At she shghiest increase @ wibration, the collation
umt adjusts the power to the tathe spindle One ar more de.
tectar devices may be cobnected through the information unit
1o the collation wut, which constantly compares their impulses
with the standard imputses comung from the mastes fecord and
accurately regulates the whole operation,

M he end of the cyele the finrshed brass ting 15 dropped on
an outgoing £onveyor belt, where 1t passes an informationat
umt equippsd With detectors o inspect its shape sad dimen.






MUCHINES WITHOUT MY N
DT toystart the kand-arm sad fabricating machines e
The ceoteal fabricatiog ussit for this fype of eperation might
b2 atomatic Yathe wish standard spinadie o hold end 1otate
the wuerial, 3 sempound rest 10 hoid the 1hreading ool and
€rect f in miking the cut, #nd (wo hand-arm machines 1o
teodle mutenat, chiange 1o0la, and perform the finst mithog
eprtion and eutofl. Bras tuhung feeds o zutomaticaly
eeuch the headitock, The pever ted 16 the machenes 18 detes-
oised by the contrel mpulsey yeat down from the manter see-
el and its duravion Is fled by the dength of perk
i the tecord rolt. The teming of the machine operatons 1
detmined by the pownon of the pertorations Tehaine 1o one
aoother. The secord moving through the eack eauses eserything
fo2ake flace in ordecly procession Punng fabncsten, 1ol
3y chanpe i dhe halding fixture, the positien ©f the work
the bolding uan may change, and apeds of rotation and leed
{0 change,

As 300n 98 30y hand-arm of f3bncatng machine moves, de-
tector devines 1o 10to acten. These ace an wtegral part of 3he
it Tounied to “watch” every ertecal opetstion Gae wwh
Sevice might be 2 deicctor to pick up excessive ibranon in the
latbe soulie. Tt comins of a detestor head tlamped 1o the
fathe e0d gonnecred by 2 cssown 10 & bave MISTMIAAW LA 0N
Ut foor beside fe—an electsome chasss compased of 8 ttaad-
ud power pack, amplifier, and dstnbutor panct plugged mta
¢ ancher to form a wngle onk The peevsure hedd detects
changes i pressre (vibrauon) xt the spindic snd converiy
hera 1o electrical impulses. The amplbiee smereases 1heir power
223 teeds them at standard smpedances and pawer Jevels to the
distnbution panet. whuch sends them to she collaton-and-con-
trol unil, At the shightest merease 1o vibrabion, the collation
uait adjusts the power to the $athe spindie. One or more de-
tactor devices may be conneeied through the mformation unit
ta the collation unn, which convtantly compares thaw npaltees
with the standard impulses coming from the master secord and
accuraely repulates the whole operation.
At the zud of the cycle the fimshed by Tiny 13 <

30 owgoing conveyor belt, where it passes ;\g mf;::\‘;:i‘:-:;;
g ojaped wth detectors 10 intpegt ity shape 2nd gimen.
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o5 ett0 another com ey ot that 1akes them 1o aither shuppiag ef
sabvipe. Materiats that pavs sspectien are fod by onmvenet 10
wathouse bins ot directly to the production mashines The Lo
ished pasts pass from the production machiaes through smother
fnspection, 1o subasvembly and anembly madune

The asembly machsne, another kind of produchon teol,
ain emgloys the hand-arm § pe of umt, working oves an as.
sembly fig, controlled by & master record The first part reeded
for 20 astembly is picked off the convevar and placesd i the pg.
Having operated poce. the fand-arm that supphied thn pad oo
oot work aga uatl 1 s tiggered Whea the Fasts bate been
asersbled in a jig, & remg. weldig, of induston heating des
vist dants i to fasten them Sopriher and the nushed product w
eptted. Tor most products a mosing hne of anemth pgs would
Probiably be weed, with 3 sadhal svstern of comveyors feading i
completed pasts and subesemblisy

In such 2 factory the buman working f{otce 15 confined o
management, which miakes the policy decmionmy av to how
maay of what jtems to produve. and an engneenng and ech
aical staff, wheeh carmes out the decisiony 1f & product 1 1o be
changed, new speafications for 2 new product m the farm of
punch cards or bluepram records are substiuted for the ofd 1y
the ‘x:mcr reeord-control racks Teams of technicians go down
©3 he

s floor ta ge, set up. and the
ferch unils of prod Then the Froe
duction tun 15 started agan

An econenry that mabes full wee of tuch production mackine
&y will be sa different from the present it will constitute 2 wew
industial order. The advantsges 10 mansgement ate, perhape,
o!\wom. Higher volume and cheaper goods are smmeduately
discernible. The productions rate wit be higher. not bemng lime
fied 1o buman considerayons «nswhers i the cham, The pro-
2uttion 7ate wil) 2lso be constant and coNunYOus, permiting ¥
close Ggurng of costs Both man-hour and machne-bour pro.
duction tates wall e p y higher, and Q!

f T o he cheaper. They wit also be better, beeause !h’e

avee wreciion in manufsetyre, |
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o ants anathes conveyar thay takes them 1o gither :hxr:;?; at
advage, Materialh that pass insprelion 212 fed by c\mwwr‘m
sarehoyse bins or directly to the production machines The fine
e parts pass isom the preduction trashinss, tirough another
inspection, 10 suhassembly and dssemtly mackines.

The sstembly machuse, snother knd of w\md\s:hon
LR [ A -

tool,
. - . Tevoan oot
3 . . RN .
Yiaving operated onee, the hand-arm thal sapphed thes part top-
0t Rtk wgain youl L wiggered. When the parts bave been
wnemiied in a jig. » Hecung, welding, ot inatuchon hesting der
Vite dansin to asien ther together and the finshed product It
UL For ot products & moneg bae of sesermbly jys woald
probarly be nsed, wuth a racia) systesn of convesors Sectng in
completed partx aad satasemblet - . .

1o yuch & factory the puman workiog force i3 confined ta
management, which makes the policy decsons ag 1o how
many of what ey 10 produce, snd an cageeriag and tech-
‘oitad stafl, whith varnies out the deciarans 3 a product s wrbe
changed, new specifications for a new product w the form of
Pach cacdy or Plueptns secords are subststed (ot the ol in
e romer 3

% racks. Teams of techai £0 doan

ot the prod fioor ANge, 3t up, and the

. s of prod 5 1) 3 pio~
Sustion yun is started again.

An etonomy that makes (ull wee of such proguction tachis.
oy »i 50 30 different from the present i vl constinute @ ntw
industria) prder. The advantages 1o management are, perhaps,
ehvious, Higher volume and cheaper goods sre immedistely
Sssermuple The production 12t a3 be Wigher, nov heing Y.
ited 1o human considerations anysbere in the chain, The Pro-
Buction tate will also be constant and continuous, el

TTRtng &
slose Ggitiag of cowts Poth man-hour and machine-hoyr pro-
duction tates Wik be highs
good: Wil be cheaper. They will also

0T, &Y
quently
be beier. heea

an tha
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satic factery may well foase waves of tempotary unemploy-
e, Bot 1{,’: lon;—nngc benefits are hardly fo be contested. 1t
s better to regiment wachines than men. Thy whole wend of
prestot amomatic controls sm devices appliad 10 present pro-
duction machines ix 1 degrade the wozker to 20 unskilied and
tndeless nonentity, The P o ph T
produstion Lmes would reverse thus by demanding a highly
skifled force of ich: and op The

npid development of arw skidls wpd occupatoms under the
pressuwses of wac shaws that men are up 36 ot By the we of
training programs, 2 shocter work week, and other devices, the
shocks of transition could be cushioned, Here for the first time
we have a production system so potentially effient that the
Tag-arthree-gay week s cconomcally feasdle. Tha systera v
dengned 10 Supply 2 mass market, 2 wathout the mass matket
Rwould be worse that yseless. s cheaper costs coutd be passed
on in kigher wages to the worker and greater value 10 the con-
sumer, It must, therefore, balance out at a hugher lewel of live
ing than ever before.

Many of the by of modern indusinal socrety can de traced
1o fesge part 10 the repmentation of workers and other mate-
sials that do not take Windly to 13 snd the failure ta cegument
machines that are sdeally swited 0 it, Our present induwrial 8-
fem 1eads to repument the worher and.destroy hus skilly and
mbative, wahout 3 compensating measuze of econom aesur-
ity. Regimentation of machumes cannet hurt the machunes, and
tan emancipate the worker {orever fram degrading ac monots
o00us tag.







ROCEETS, MISSILES, AND SPACE SATRLLITES s
under intense study. . e
Anintercontinental missite might be achieved in either c( 120
ways. It might be what seronautical enlgincﬂs teom A cruising
or fightpaths missile, ot 1t might be a injectory mm\}e. A fight- -
path missile 13 essentially an unmanned ateptane, Soldwers sta-

EXPLODNG oUN BAMEL
POWER CHARGE

WHY GUNS RECOT

Gau brom exploding powder ehovge pushes ta all divestions, Gos pwihiey b
othian gos putking dewn. Gas puthing forward drives butiet aut of gua
Pord, then eicopes. Gos puading buck Brives sorridge eose ek sgsiast
990 bott, making gun mave back se recoit.

tined 3o England during the last year of World War 1 were

well acquainted with Bightpath missites, The V-1 burz bomb
%33 one.

Like most airplaces, the flightpath missite takes off a1 3
s T4 Tnes 10 SUPPON it; and it is prapelied by &n “als.
? . “*=a that depends on an ovuide

. N eigettag

plest, cheapest iypu v, . v

- PY
mission,

Flghtpoth missiles fly at refatively fow altitudes {because of
the veed for eir) and at relatively fow speeds, \fhey €2an be inter-
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teareard 1 drives the gun sgaingt the shooter’s shoulder.
31 mkm opc:.ing e!g“un Smbusiinn chamber b5 o the
xS rearward<cpanting pas £33pes, while the gas pushin, 5

4 presses againet the forward will of the chamber an
“Yecols” the rocket forwand,

Itig oﬂcnrtaxfcughc hot sockets sre driym forward by Ih’e
Puh ofwscaping pas against the sr behind the rocket. This
8013, 3 it ware, rockets ould not work ia a vacwum. fa
fact, ey work better in 2 vacuum thas i the i, since the
ecping ehaust gaes are not slowed down by air resistance
a4 since the drag of the air on the rocket itself i elinis
nated, .

s sipnal and Pcunhor«!m_v rockets, the usaal proputiive
tharge s gunpowdor-tike mixture of sulfur. sharcaal, ang
salipeter. The suffur g charcont repreent the "huel” white

sdipeter furnishes 1he axvgen, In modern mifiary borm.
badment rackets, the

rropalling charge fe 2 “stick™ of Snie-
Jess powdes sihyeh, atso burns without the tieed of nxy. gen fram
the air.
All rockets that

burn a “gunpowder™ of ome kind sre known
a8 sohd-fuel sockers. Curiously, for some ume the larpest
sofid-fuel racket was an airborne

rocket designed 1o be fired
282inst groung largets. Nicknomed

it

T8 85 some are, sohid fue) mussies ate dwarfed by lquig.
foel rockets. A ther pame states, the Iater sarey » Yiquid fyef
20d & hquid orideer in separate tants,
© ksep thewr weyghs down, reatly tagge liquid-fucl rockety
Bave thin skigs Conscquemly, they cannot be Sred through
5 Mg tube (the whe would tear thesr gking off}, but mus
31004 06 their tads for & verricas take-ofl. ‘Thus, Yarge toekets
M he deseribed from top to bottom rather Ban nose tp
. . '3 1ail ste-retaineg,
tlns the Payload
. B : © sile, an sy,
manuum{ cone” for i, . ack absetvations
0B condions i the sttatosphere if it js 5 rescarch yockes. Neay

' e ap
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o} the exset distance {rom ibe tke-0tl point, and
) the 1121 ditatee from the ground &t the moment the
fualis cut off. .
Fsen & smal error 1 any of Mese caloniations {not 10 men-
Fon Wikpowd vands =1 30 on 8 the tocket approaches the
targety will lead to an Impact miles away Grom the targat oint
simghy because of the great dutances involved. I 1he dovistion
of actinal mpact pont from the theotetical target point i ex-
prested a8 2 pevcentage of the mange, one Snds--not counting
tases of obviops malfuncion—cht the V-2 was dearly as
accueate 4s 3 ficld howitzer, Dut since it was fired over & raage
of 200 mides and imbed 10 3 height of more than 60 miles
alony 8 trfectory, Ve2s stattered over the whole atea of
teeisopolitan London. 3 1s interesting that the Germans, fore-
sading such seater duting practice finags, placed theic dbvarvers.
. tight at the theorstical target point. Just a4 expected, the men
were tinse enough to the impacts 1 observe them, but no
rocket tefl closer than 1000 yards, 1t it cleay ihat guidanes will
. femain the man problem in (rajectory missdes, and new tra-
jectory-nitssile guidance devites the most closely yosrded sacret,
for years 1o come,

Whlle firde has bees sotd about actuat progréss in fong-range
wifitary musstes, in the field of Rgh-sluweds shats every record
established has boen braken soon abterwardt. In 1943, a V22,
fired on 8 neay-vertical trajectoty, teached ap sltitude of 100
mifes In Decerber, 1946, a captored V-2, fired from the White
Sends Proving Ground wn New Mexico 23 No. 17 of the U,
V.2 fighontstieda ammraast Lo- FERAR -
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