CONTENTS

PrEFACE . . . . . . . . . .

PART I: WHAT SCIENCE DOES
CHAPTER I. INTRODUCTORY

Tue CHaLLeNGE To Science: The impact of events; should science
be suppressed ?; the revolt from reason . .

THE INTERACTION OF ScieNcE AND SocieTy: Science as pure thought;
science as power; disillusion; escape; the social importance of
science; the scientist as worker; science for profit; the institution
of science; can science survive? .

CHAPTER II. HISTORICAL

Science, LearniNG ANp CrarT: Primitive science; agriculture and
civilization; the town and the craftsman; the fatal separation of
priest and craftsman; astronomy; medicine; the Greeks and
science; science under the philosophers; Hellenistic Revival;
Islam; the Middle Ages . . .

Tue BirTn oF MobperN ScieNcE—SciENCE AND TRADE The com-
bination of ingenuity and learning; technical advance; science
built on craft knowledge; Italy and the first scientific societies;
Holland, England, and the Royal Society; the discoveries and
navigation; the first scientists; the Newtonian era .

Science aANp MaNuracTure: The steam-engine; science and revolu-
tion—the Lunar Society; the great age of French science; the
pneumatic revolution and chemical industry; the nineteenth
century—science becomes a necessity; (Germany enters the field;
science as an institution—the idea of pure science . . .

Science AnD Imperiar Expansion: The War; collaboration of
scientists; state science; the post-war period and the crisis .

Science AND SociaLis . . . . . . .

CHAPTER III. THE EXISTING ORGANIZATION
OF SCIENTIFIC RESEARCH IN BRITAIN

University, Government and Industrial Research

ResearcH 18 THE UniversiTies: Research workers; nature of research
done; research in engineering; research in physics and chemistry;
research in medical subjects; an unbalanced programme of
research .

v

PAGE
I

I3

19

24

29
32

35



vi THE SOCIAL FUNCTION OF SCIENCE

ScientiFic SocieTies: The Royal Society; the British Association .

GoverNMENTAL ScienTIFIC Researcr: The Department of Scientific
and Industrial Research—the National Physical Laboratory; fuel
research; food investigation; forest products and building;

research associations; research grants . . .
MepicaL ResearcH: The Medical Research Council prwate medical

research . . . . . . .
AGRICULTURAL RESEARCH . . . . . . .

Science 1N INDusTRY: expenditure; character of work .

Tue Finance oF Researcu: Endowment; government grants;
administration; Treasury control; the character of research
finance; the character of research expenditure

TuE BUbpGET oF SciENCE

CHAPTER IV. SCIENCE IN EDUCATION

Science TEACHING IN THE Past .
SCIENCE IN ScHooLs

Science 1N THE UniversiTies: The lecture system; specialization;
the curriculum; examinations; medical education; engineering .

Tue TraiNnING oF THE ResearcH WorkER: Financial difficulties;
opportunities for research; the problem of getting on; the
profession of research

Porurar Science: The current influence of science; the isolation of
science; scientific superstition; the pre-scientific attitude; the
need for science and its suppression

PAGE

41

42

§0
55

57
62

71
73

75

82

86

CHAPTER V. THE EFFICIENCY OF SCIENTIFIC RESEARCH

Three aims for science—psychological, rational, and social
The IpeaL o Pure Science: Science as escape; science and cynicism

Tue Tecunicar INErriciENcy oF Science: Bad organization;
laboratory waste of skill; false economies; salaries of scientific
workers

ScientiFic InsTiTuTes: University laboratories; effects of endow-
ments; government laboratories .

REesearcr 1n INDusTRY: Secrecy; lack of freedom; low standard
ScienTiFic INsTRUMENTS: Mass production; high prices

Lack ofF Co-orpinaTiON OF REsearcH: Informal methods; lack of
integration of different sciences; the Gerontocracy; need science
be organized ? .

94
95

98

103
107

ITI

113



CONTENTS

Scientiric PusticaTions: The burying of published work; the cost
of publication; personal communication and travel .

Tue Errects or INeFriciENT OrcaNizaTioN: Science in danger

CHAPTER VI. THE APPLICATION OF SCIENCE
The interaction of science and technics; the infiltration of science into
industry; the time lag in the application of science .

Tue ProriTasiLity of Science: Difficulties in financing research;
the conditions for practical success; the problem of scale; waste
and frustration of invention; constructive and remedial applications

InpusTrIAL CoMPETITION AND RESEARCH . . . . .
Monorory anp Researcu: Lack of incentive; obsolescence .

THE STiFLING oF Researcu: Patents .

Co-oPeraTIVE INDUSTRIAL REsEARCH: Inter-industrial competition

Ecovomic NarionarisM Axp ResearcH: Secrecy; international
monopolies
The DisTorTiON OF INDUSTRIAL RESEARCH .

Science anp Human Werrare: Technological unemployment; the
impossibility of plenty

CHAPTER VII. SCIENCE AND WAR

Science aNp War 1N HisTory: Gunpowder; artillery and the Renais-
sance; war and the Industrial Revolution; the nineteenth century;
science in the Great War; war creates state-organized science

War Researcu To-pay: What is war research ?; the mechanization
of war.

Science aNp ArmameNnTs: Heavy industry; aeroplane production;
the chemical industry; explosives and poison gas . .

NaTionar Foop SurrLizs

Tuze Diversion or Researcu To War Uses: Military research; the
scientist in war; totalitarian war preparation; air raid defence;
the protection of the civil population

THEe ScieENTIST FACEs THE ProBLEM OF WaAR: Scientists organize for
Peace .

CHAPTER VIII. INTERNATIONAL SCIENCE

Science anp Curture IN THE Past: International science to-day
Tue ProBrLEM oF LaNcuace . . . . . . .

vil

PAGE

117
120

126

131
136
138
141
147

149
153

155

163
173

175
178

191
192



viii THE SOCIAL FUNCTION OF SCIENCE
PAGE

Txe Scientiric Wortd anp 118 Divisions: National characteristics
in science . . . . . . . . . 194

Science 1IN THE Orper InpusTriaL Countries: English science;
science in pre-Nazi Germany; science in France; science in
Holland, Belgium, Switzerland, and Scandinavia; science in
Austria and Czecho-Slovakia; science in Poland;-Hungary, and

the Balkans; science in Spain and Latin America . . . 1g6
Science 18 THE UNiTED STATES . : : . . . 204
Science 1IN THE EasT: Science in India; science in Japan; science in

China; science in Islamic countries . . . . . 207

Science anDp Fascism: Science in Fascist Italy, Nazi science; the
persecution of the Jews; the dragooning of science; all science for
war; the distortion of science; science in danger . . . 210
SciEnce AND SociarLism: Science in the Soviet Union; science before
the Revolution; early struggles; the scale of Soviet science;
planning science; organization; how the system works; science in
education and popular culture; character of Soviet science;
dialectical materialism and science . . ' . . 221

PART II: WHAT SCIENCE COULD DO
CHAPTER IX. THE TRAINING OF THE SCIENTIST

THE ReorcanizaTion of Science: The need for expansion; organiza-
tion and the preservation of freedom; the recruitment of scientists;
vocational selection; a wide entry into scientific research; a

directing authority for entrants . . . . . . 241
CHANGING THE TEACHING OF SCIENCE . . . . . 24%
Science 1N Scroors: A living curriculum; science for all . .. 246

Science 1N UniversiTies: Research as a teaching method; science
and culture; vocational teaching?; specialization; higher

universities; research and teaching . ‘ . . . 248
Revising THE Curricurum: Physics; chemistry; astronomy and
geology; biology; medicine; the social sciences . . . 252

CHAPTER X. THE REORGANIZATION OF RESEARCH

FirsT PrincipLes: Science as an occupation . . . . 261
SpeciaLizaTion: The control of specialization . . . . 262

LasoraTory OrcanizaTion: The laboratory as basic unit; co-
operative enterprise; the laboratory as a training centre; labora-
tory democracy; the director; the administrator; the repre-
sentative; the raising of money; librarian; curator; mechanic
and storekeeper; laboratory council; research programmes;
dangers of organization; provision for growth; initiative in
research; organization and freedom . . . . . 265



CONTENTS

THe GeneEraL OrcanizaTion oF Science: Horizontal and vertical
divisions in research; the place of the universities; the complexity
of science; schemes of interconnection . . . . .

Acapemies: Functions; guarantees of capacity; mode of election .

Tecunico-Scientiric InsTiTuTEs: Two-way communication be-
tween science and industry; the institutes and new production;
personnel; physical and chemical sectors; biological sector;
sociological institutes and planning . . . . .

InpusTRIAL LaBorATORIES AND FieLp StaTions: Experimental fac-
tories; field stations; the character of applled research; the control
of obsolescence . . . . . .

THE APPLICATION OF SCiENCE UNDER CAPiTALIsM: Socialism and the
condition of the advance of science . . . . .

@CHAP’TER XI. SCIENTIFIC COMMUNICATION

THe Function or Scientiric PusricaTions: Categories of publica-
tion units; the problem of distribution; distribution service to
supersede periodicals; photostat reproduction; how the system
would work; abstracts; reports; control of abuses; immediate
possibilities . . . . . . . . .

Tue InTerNaTiONAL ProBLEM: Decentralization; a secondary
scientific language ? . . . . . .

Tue ImporTaNCE OF Personar Contacts: Facilitation of travel .

Porurar Sciexce: Science and the Press; science through radio and
cmema, books on science; world encyclopaedia; popular par-
t1c1patlon in science . . . . . . .

CHAPTER XII. THE FINANCE OF SCIENCE

Science anp Economic Systems: Financial needs of science—
elasticity and security . . . . . . .

Science 1N A Prannen Economy: Determination of the budget;
internal distribution; the financing of laboratories; building up
science; the utilization of ability; the status of the scientific
worker; no external limitation of funds; optimum expenditure .

Financine Science 1v A Caprtanist Economy: Need for greater
understanding between science and industry; the endowment of
science; official objections; private benevolence; could science
pay its way !'; economic nationalism and planned science . .

Tne Freeoom or Science: Frustration; science needs organization;
scientists and the people . . . . . . '

ix

PAGE

278
280

283

286

289

292

301
303

304

309

310

316

321



X THE SOCIAL FUNCTION OF SCIENCE

PAGE
CHAPTER XIII. THE STRATEGY OF SCIENTIFIC
ADVANCE
Can Science Be Pianwep?: Flexibility; advance along the line;
sticking points; widening the front; consolidating advances; the
importance of theory; permanent revision; balance of funda-
mental and applied research . . . . . . 323
THE First Stace: A Survey or Science: The world of nature and
the world of man; need for effective social science . . . 33C
Tre ProspecTs or Science: Tasks left undone . . . . 331
Puysics: The structure of matter; geophysics . . . . 332
CHeMIsTRY: Metals; reactions; the reconstruction of chemistry;
colloids and proteins : . . . . : . 338
Biorocy: Biochemistry; biophysics; embryology; the nucleus and
genetics; ecology; animal behaviour; animal societies . . 337
Sociar Science anp PsychoLocy . . . . . + 341
Tue Future or Science: Interactions . . . . . 343

CHAPTER XIV. SCIENCE IN THE SERVICE OF MAN

Human Neeps: Primary needs—physiological and social . . 345
Foop: New agriculture; bacterial and chemical food production;

distribution; cookery . . . . . . . 346
CroTrinG: Supersession of textiles . . . . . . 349
Housing: New materials; internal climate; domestic convenience;

the city of the future; town and country; planning. . . 350
Hearth: Control of disease; diseases of old age and death; population

control; a great increase under good social conditions . . 353
Work: The worker, not profit, as a prime consideration; machinery

to remove, not create, drudgery; work as pleasure . . . 356
Pray: Remaking the world . . . . . . . 358
PropucTtion: Integration of industries in a rational society . . 359
MininG: Supersession of underground work; smelting—the new

metals . . 361
Power Propuction: Capital saving; new generators; power storage;

the application of power; hydrodynamics—rocket flight . . 363
Excineering: Rational mechanism; intelligent machinery; civil

engineering . . . . . . . . . 366

Cuemicar INpusTry: Planning substances for needs; food production;
drugs; cosmetics; wastes; new materials; new processes . . 367



CONTENTS x1

PAGE

TransporT: Air transport; comfort in travel; goods transport;
further possibilities . . . . . . . . 373
DistriBuTion: Food; commodities . . . . . . 375
CommunicaTion: Elimination of drudgery; automatism . . 376
ApMINISTRATION AND CONTROL . . . . . . 378

GenERAL ErrecTs or Science: Man’s major tasks; the fulfilment of
science or its frustration; the rejection of utopias; a new civiliza-
tion—freedom and struggle; faith in Man . . . . 379

SCIENCE AND SOCIETY . . ‘ " 5 . . . 1382

CHAPTER XV. SCIENCE AND SOCIAL TRANSFORMATION

Sociar CoNpITIONS AND SCIENCE . . . . ‘ . 385
How Science cuances SocieTy: Influence on productive methods;
consciousness of frustration . . . . . . 138%

Tue Scientiric Worker oF To-pay: Economic dependence; the
tendency to conform; the scientific bent; science and religion;
narrowness of vision; the gerontocracy of science . . . 387

Tue Scientist as Crrizen: The impact of events; the crisis; the
Five-Year Plan; Marxism and the History of Science; the coming
of Fascism; the scientists’ reaction; preparation for war . . 391

SociaL Consciousness: The scientist as ruler? . . . . 397

Tue OrcanizaTion oF ScienTisTs: The recognition of social responsi-
bility; Associations of Scientific Workers . . . . 1398

Science anp Poritics: Neutrality impossible; the popular opinion of
~science; science and democracy; the Popular Front; how the
scientist can help . . ‘ . . . . . 402

CHAPTER XVI. THE SOCIAL FUNCTION OF SCIENCE

THe Major TransrorMATIONS OF HisTory: Society and civilization;
the Scientific Revolution—the réle of Capitalism; the social
implications of science; the tasks of science in the transition period;
preventible evils; discovery and satisfaction of needs . . 408

Science anp CuLTuRE . . . . . . . . 411

Tue TransrorMAaTION OF Science: The problem of the origin of new
things; dialectical materialism; the extension of rationality; the
trend of the future; science as Communism . . . . 412



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]
	[Seite 7]


