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PREFACE

TEis eoleciinzn of shott essays wes written, as it were,
by zocidene. It Is wer-time production; bat I venture to
thick thet ft will not be as chezp as that. Upon the out-
brezk of the wer, Indizn journzls stopped publishing my
politicel ennmributions, either on home or foreign afafrs.
Trzt plzced me In soms GiSculty. I oy to earn 2 living
by jsurrzlism. The wer threztened me with stzrvation.
Bu: syme friendly znd sympathedic editors advised me to
vTite o2 envihicg but politics. Presumably, they meant
wezther ooaditings, trevel impression, domstic doings, or
sozething herrlesss Iike thet. But I am not as versatile
2» to compose reedzble esszvs on “anwihing”. A ILtde
thinking enzbled me to hit up 2 bright idez. I had always
~rezted to vTite on Ewropean history,—no: modern. Of
w7, thet e2nas: be dons esually. The result was this
wlezion vEeh is publi.hed with the purpose of qezting
irierest for 2 smdv of the spiitmzl achievements of the
Westerm 3omide

I Ezve mzde the bold sugzestdon thar the world has
b2l enzered the stzze of dvilwsation. The tradidons of
savegery end berbesism ofll dominzie human spiric. But
thc aclsvemens, <o fzr mzde by the progress of sdencs,
gvr 2 gliimpse of the ree! dvilusation which most inspire 211
Irvers of spiime! freedomz w0 join In the grear task of

Tremaking the worldl
z

Tge ArTHOR



ITROM tme to tume, vamous theones have been pro
pounded regarding the ongim of human soadty  Unul
the epochmabimg discovenes of nataral science, all the
theonics about the onigin of human socicty were rooted
rehoon Lawes for govarmng human bebaviour and social
comduct vore promulgated ather on the authority of God
or an abstrace Moral Punaple  Lawer on, the democratce
docirme of the sovacignty of the people came to be the
fundamantal prinaple of legislation Reason 1eplaced
God as the condinon for the challenge to the divine night
of hings  But «ven then, great agnorance prevailed not
onlv regamvding the onigim, but even about the causes of
the cvoluuon of human soaety

Ihe ongin of socicty can be traced {ar into the dark-
ness of antiquaty, and the long process of human cvolution
through the wildeiness of time could be visualised clearly
only m the hght of modern science  Not unul the nie-
tcenth century, man had any clear idea about his original
meestry and progress from savagery to cvilisation through
the vicassitudes of history

The great discoveries of Darwin defimtely cleared
away the religious prejudices shrouding the onigin of man
Of course, prejudices still persisted with those to whom the
hght of knowledge was not available But it was there
to help those who wanted to scc  The rescarches of Lewis
Morgan threw a flood of revealing light upon the chaiacter
and constitution of the primitive human society It was
no longer necessary for us to be acquainted with our distant



6 FROM SAVAGERY TO CIVILISATION

progenitors through legends and mythologies They hived
even 1n our midst, so that those who preferred observation
to 1magination could get directly acquainted with their
ways of hife

Hegel raised history to the level of science which
revealed human society as 1n a continuous process
Finally, Karl Mar\x and Friedrich Engels developed the
materialist conception of history It became ewident that
man 15 not a simner driven out of Heaven by an angry
God, that human socety did not onginate with the blessed
survivors of the latest of the periodically succeeding cata-
clysms, that no arbirary Supreme Being created the
phenomenal Universe in a fit of playfulness, that social
relations are determined neither by an inscrutable divine
will, nor by an abstract conception of morality, and that
human society originated 1n the struggle for existence, and
1ts subsequent evolution through ages had material causes

The human being marks the culmination of a period
mn the endless process of biological evolution Man 1s the
animal which, 1n the struggle for ewistence, goes beyond
organic adaptation and makes use of weapons outside its
own physical orgamism The animal grows fur to protect
itself from cold For the same purpose, the primitive man
finds something to cover lis body—leaves, bark, shin and,
finally, manufactured fabrics As soon as the ammal
reaches the stages of primitive man, 1t no longer develops
sharp teeth and claws as the carmivorous do He finds
stone-flints, and, later, makes bows and arrows for killing
lis prey The monkey grows long and agile limbs for
swinging from branch to branch One fortuitously breahs
a branch and uses 1t as an imstrument for shalang down
fruits  The forefather of the primitive man 1s born
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CONQUEST OF NATURE

The ability to use an object outside the physical
organism as a weapon in the struggle for existence puts an
end to the long process of organic adaptation In short,
the descent, more correctly speaking, the ascent, of man
coincides, on the one hand, with the termination of the
process of organic adaptation and with the beginning, on
the other hand, of the process of the struggle for the con-
quest of nature

The exigencies of the struggle against the forces of
nature oblige the primitive man to seek company and co-
operation of his fellow-beings The earliest human society
comes into existence The congregation takes place first
for hunting, then for herding domesticated animals, and
finally for cultivating the earth So, soaety originates
with the application of human labour to the available
natural resources for the production of something new

Man 1s not the creation of an angry or arbitrary or
playful God If there ever was a creator, 1t 1s man
Creation begins with him The ability to create progres-
stvely distinguishes man from the lower animals Some of
these do create, but their creation 1s static Therefore, the
means and modes of applying human labour for creation
determine all social relations not only in the dawn of
history, but throughout the successive stages of subsequent
human progress

Canons of religion, codes of morality and avic laws
are evolved from time to time for establishing and main-
taining a particular system of social relations growing out
of the conditions of production of the given epoch There
1s no eternal law goverming human existence in all times
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and under all condiions There 15 no dimvine hand
shaping man’s desuny There 15 no divine will or super-
natural pninaple to which everything in the phenomenal
world must conform

Although man begins to congregate already in the
early stage of savagery, the foundation of human society 1s
firmly laxd onlv when he learns to make the earth bear
fruat through culuvaunon That epoch-makung knowledge
closes the period of migration in search of food and grazing
ground for domesucated amimals Groups of human beings
settle down 1n particular locahies, and the orgamisauon
of socety definitely begins Each group marks out an
area as 1ts collectine domain There 1s no mcentve for
wanung more and more The limit 15 set by the ability to
make the land bear fruit The ability, in its turn, 1
arcumscribed by the aggregate labour of the ginen com-
mumty The ownership 15 common, because land 15 culu-
vated by the labour of the entire community One single
mdividual can achieve very hittle 1n that primordial stage
of the struggie against Mother Earth. The mode of pro-
duction,—creauon of food needed by all, by the joint labour
of all,—~determines the relations of the primite com-
mumty The fruits of collective labour belong to all
equally  There 1s no distincuon between mine and thine

ORIGIN OF PRIVATE PROPERTY

Settled conditions gradually increase the producuvity
of human labour Prnmutne tools are manufactured
These new means of production interfere with the collec-
tne performance of labour Those who make them can
work with them individually They become primitme

owners of the produce of their labour Private property
originates
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Gradually, the community ceases to have common
witcrest Thae arses the neeessaty for laws to govern the
rcdwon to s members having doverse and  conflicting
mtctests  There must be some authornity to lay down the
1as  Rehigion supphies the authority by setting up one or
more supcr humin bangs who, by vintue of bemng super-
human, must know botter than man Al the law-ginvers
of the anuquity are “seery” supposcd to have been inspired
by divme vimon  Ignormnce about cdemental phenomena,
hke the sun, moon, firc 1am, ciec provides the basis for
ascribing divamty to them Thadc begins the speculation
about the great cause of avervtlung, and the existence of
a ommpotent, omuiscient, ommpresent being 1y assumed
as the <cupreme authonty for laying down laws to govern
the conduct of the mortals  The object of those divinely
ordammed laws, howeva, s entirely mundance It 1s to
protect the newly crcated private property, and to estabhish
those possessing at as the 1uling class

In counse of time, private property extends to land—the
main means of production in the primitnne socicty  The
fruits of land, cultnvated with privately made and, there-
forc, privately owned tools, 1cmain m private ownership
So, for all practical purposes, the land thus cultivated
ccases to be common property  Primitive communist
society breaks up nto clans, composed of patriarchal fami-
Ires  The ownership of land 1s vested 1n the clan chiefs,
who, 1n comse of time, grow 1nto fcudal lords expropriating
the free culuvator of the land Or, on the basis of patiiar-
chal [amihies, there riscs the sacerdotal, theocratic, Kingship
clamming absolute right over cverything by virtue of 1ts
divine descent  In any case, socicty completely ceases to be
a congiegation of free men
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It sphits up 1nto classes with divergent interests Land
st1ll remains the main means of production The creative
power of man must be largely applied there Therefore,
the ownershup of land becomes the foundation of socal
superiority Those owning 1t mamtain their domnation
by setting up a political authonity under the shadow of the
divine night of the king The function of religion, theo-
logy and law 1s to defend the established order

DIVISIONS OF SOCIETY

The division of society into classes with divergent
interests inevitably breeds class struggle It goes on con-
tmuously, and breaks out periodically into gigantic
convulsions which subvert an established socal order
That takes place only after an established order has
decayed In course of that process of decay, forces capable
of creating a new order grow Man’s urge for creation
asserts 1tself by bursting hhmitations on 1ts creativeness

A particular soaal order 1s based on a speafic mode
of production Soaety 1s a creation of man Its structure
and function, therefore, are necessarily determiend by the
methods adopted 1n 1ts ceation An established soaal
order 15 threatened with destruction as soon as a new mode
of production begins to develop imnside 1t. Man 1s not God
He does not create to contemplate 1t He wants to create
ever greater and newer things But 1t 1s also natural for
the rulers of the old order to try to limit and even crush
the nascent forces of progress Conservatism and creative-
ness come 1nto conflict. Man must choose between standing
stll or going ahead Life 1s 2 movement The first alter-
natne means death The latter must be chosen Those
standing on the way must be removed
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That 1s the essential feature of social evolution Crea-
tiveness provokes conflict  Privilege and vested interest
militate against new creations Man cannot be conserva-
tive without ceasing to be man The urge to create guides
his steps from savagery to avilisation If avilisation, as 1t
1s to-day, 1s still far from bemng perfect, the creative genius
of man burns more ardently to day than ever before Man
has created something great He 1s destined to create
something still greater That 1s our hope



I

THE primitive Communist society 1s based upon the
cultivation of land by joint labour It 1s disrupted, on the
one hand, by the creation of private property in land
resulting from the invention of agricultural implements,
enabling individuals to cultivate separate plots of land,
on the other hand, by the development of handicrafts, 1n
which the individual producer can claim the ownership of
the product of his labour, because he works with privatels
owned tools Society 1s gradually shifted on to a new
foundation The socal order based upon the private
ownership of the means of production reaches 1ts climax
i the capitalist system  Various modes of production,
that 15, methods of applymg human labown creatnvely,
develop and disappear successively in the long interiening
period

In the earliest period of social evolution taking place
on the basis of private property, labour 1s performed 10
slavery, which assumes different outward forms under
different conditions obtaining 1n different parts of the
world But everywhere the essence 15 the same The
essence of slavery 1s the employment of labour mn returi
for the barest means of subsistence,—subsistence not only
of those actually performing labour, but of the entre
species of the human beasts of burden To be profitable,
slaves must be allowed not only to lne but also to Pro
aeate The offspring of the slave also belong> 0 the
slaveowner, just as calves and colts are the property of the
cattle-breeder
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SLAVERY IN INDIA

It 1s mamtained by some prejudiced or ignorant
lustorians that the holy soil of India was never contami-
nated by the curse of slavery Upon the break-up of the
pumitne capitalist society, slavery appears 2 an integral
part of the next lugher stage 1n the scale of social evolution
It comes into being as of necessity To maintain that 1t
did not develop 1n India, 1s to deny that India ever came
out of the stage of savagery  What 1s true, 1s
that i India slavery did not assume the classical
form as in the West-Asiatic and Mediterrancan countries
But apart from any theoretical assumption, practical
evidences of the ewstence of slavery mn ancient India are
plenuful m the Epics and other classical literature A
large clement of 1t 15 to be found in the ouginal caste
s\stem  Not only the captives in war are enslaved, entire
conquered 1aces are also put ito slavery The so called
Aryan conquerors did that mn India  Abongmal mhabi-
tants of the conquered territories became slaves for all
practical puiposcs, and later on weile placed in the lowest
rank of the caste system o1 weie called out-castes The
‘sudras’ weie called ‘dasas’—servants The profession of
exclusnely serving others 1s clearly servile A society which
contamed a numerous class compelled to serve the rest,
cannot be free from slavery Indeed, remnants of slavery
still linger 1n the Indian social system  The hateful custom
of untouchability 15 an ugly relic of the slavery of the
aboriginal mhabitants of India subjugated by the nomadic
mvaders from Central Asia, glorified in history as the
Arvans  As a matter of fact, the barbarian conquerors
assumed that distinctine name after they established their
domination in India The Sanskrit word Aryea means lord.
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Slavery leads to labour being forcibly concentrated
more and more on the production of luxuries, and con-
struction of temples and monuments Slave labour, having
no or little value, 1s naturally squandered by the slave-
owner That happens particularly when slaves are available
in plenty, thanks either to successful wars or conquest of
populous countries However, when a parasitic class rises
on the foundation of slave-labour, the great bulk of 1t 1s
employed 1n the production of luxuries or domestic services,
luxurious existence being the token of superiority of the
leisured class Consequently, labour 1s withdrawn from
the production of social necessities, agriculture, particularly,
15 starved Agriculture being the mainstay of social eco-
nomy 1n those days, the latter loses its balance A severe
crisis overtakes society The system of production based
upon slavery breaks down

Slavery having not had assumed the classical form in
India, the collapse of the antique social order was not so
spectacular as 1n Babylon, Assyria, Egypt, or even 1n
Greece and Rome But ancent India did experience
gigantic social upheavals A fragmentary record of them
constitutes the historical background of the Epics Even
n the historical times, the rise of Buddhism was a tremend-
-ous revolt against the anaent Brahmanic social order
Buddha himself was the personification of revolt aganst
parasitic luxury The old social order collapsed to make
room for the prosperity and higher culture of the Buddhist
period  After nearly a thousand years, Brahmanic reaction
appeared to overwhelm the Buddhist revolution What
was restored, however, was not the old Brahmanism The
old was revived only in name, but entirely with a new
substance The theocratic kingship was not to be revived
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The new Hindu Kkimgs were inapient feudal monarchs
with large patriarchal attributes

FEUDAL SERFDOM

Out of the ruins of the antique society based upon
slave-labour, there arises the feudal social order founded
upon a new mode of production  Private property in land,
created already in the antique society, lays the {foundation
of feudal production In the new social order, labour 1s
performed 1n serfdom which replaces the older system of
slavery

In India, serfdom-also did not take the classical form
as m medieval Europe Nevertheless, 1t was there essen-
tially The essence of feudal production 1s that the peasant
culuvates the land with his own tools, but 1s obliged to
deliver to the owner of the land all the produce over and
above what 1s necessary for Ius bare subsistence and repro-
duction Land 1s still the main means of production
Under feudalism, the cultivator 1s not the owner of the
land TFeudalism results from the expropriation of the
free uiller of the soi1l, or from the conquest of new countries
by marual tribes The soldiers settle down on land to
cultivate 1t The head or heads of the conquering band
assume the ownershup of the occupied land The feudal
system of exploitation not only obtamed in India 1n the
past, it largely governs agricultural production even to-day

The next stage of human progress 1s heralded by the
capitalist mode of production within the frameworl of
feudal socal order A new period of social upheaval
sets 1 Between the feudal Ilandlord and the
peasant, held in serfdom, there arises the new class
of traders By Keeping the peasantry, practically the entire
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population of the epoch, on the level of bare subsistence,
feudalism obstructs the expansion of other industries
These cannot grow so long as the great bulk of the com-
munity exists on the lowest level of living Growing
power of consumption 1s the incentive to industrial pro-
duction The sterile virgin of simplicity does not attract
cavilisation In order to guarantee lusurious existence to

a small parasitic class, feudal culture extols the virtue of
simple life

RISE OF TRADING CLASS

The harbingers of modern avilisation knock at the
doors of feudal soctety The rise of the trading class cannot
be successfully checked The product of agriculture 1s no
longer consumed entirely by the producer A growing part
of 1t becomes commodity It has to be exchanged for
other articles Markets develop, trade expands, a new
class appears on the scene As a matter of fact, in the
beginning the trader appears as an auxiliary of the feudal
lord Without his services, feudal dues wrung from the
peasantry mn kind cannot be converted into money and,
subsequently, wealth So, trade must be permitted, even
if under restrictions which, by the nature of things, must
grow less and less vigorous When there 1s trade, there
1s profit  The trader grows rich, 1n spite of all feudal res-
trictions and exactions He invests his accumulated wealth

mn 1ndustries other than agriculture which develop threat-
ening feudal absolutism

The Imat 1s soon reached The mode of production,
based on “free labour”, cannot be firmly established
unless labour 1s liberated—to move away from land Yet
another condition must be created, a certain part of the
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surplus produce of agricultumic must remain 1n possession
of the peasantry, so that they may buy the product of new
manufacturing 1ndustries owned by the rising class of
capitalists  Both the conditions can be created at the cost
of the power and privilege of feudalism The first pre-
supposes abolition of serfdom, which constitutes the
cconomic foundation of feudalism The second repre-
sents an encroachment upon feudal preserve Under
feudalism practically the cntire surplus produce 1s legally
the sharc of the landload That legal right must be
restricted, 1f peasants are to be given a larger share in the
produce of therr labomr Ordinanly, feudal mights and
privileges are fortified by the monarchist State The
advent of modern avilisation, therefore, requires the sub-
nersion of the monarchist State That 1s brought about
by a social upheaval historically known as the bourgeois
revolution, which establishes democracy The Monarch
may remain as a formality even after the passing of the
monarchist State 1Vherever that social upheaval ends 1n
a compromise, democracy 1s defective, and awilisation
remains burdened with the ballast of feudal medievalism



1II

WAGE-LABOUR 1s the basis of capitalist production The
abolition of feudalism frees the peasant from land Except
n particular cases, for example m France at the end of
the eighteenth century and in Russia only two decades
ago, the abolition takes place not all at once, but 1n a
process Therefore, modern avilisation s built up also
gradually However, the change 1n social relations 1s that
the peasant 1s no longer obliged to toil on the lord’s land
He 15 “[reed”—to become a wageslave He can now sell
his labour power in the open market Whenever the
feudal system 1s not destroyed by a single revolutionary
blow, the peasant 1s “liberated” progressively Serfdom
may be abolished legally But formal legislation seldom
changes established economic relations The serf may be
raised to the status of tenant, and a tenant being always
tenant at-will, he 15 “free” to move away from the land
His movement often 1s not voluntary, but forced As
long as he remains a tenant, he 1s subjected to legally
sanctioned exploitation and illegal exactions which, for
all practical purposes, hold him down to the position of
the serf inasmuch as virtually the whole of his surplus
produce 1s taken away from lum in one form or other

That 1s the position of the bulk of Indian peasantry
even to-day Land 1s still the main means of production
n our country The great bullk of national income 1s
dernved from that source But the productivity of labour
devoted to agriculture 1s very low The basic industry
1s over-crowded Legally the peasant 1s free to go away
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from the land But they cannot avail themselves of tlus
legal freedom, because there 1s hittle demand for themr
labour elsewhere Practically the entire surplus produce
of agriculture 1s appropnated partly by the landlords and
partly goes out of the country to settle the balance of
foreign trade Consequently, a very small part of the
aggregatc national icome, representing the surplus labour
performed on land, 1s applied to modein industries India
as a whole enters very slowly nto the stage of civilisation
m cowmsc of her social evolution Legally, there 1s no
feudalism except 1n limited parts of Brnitish India and 1n
the Indian States But for all practical purposes, more
than half the peasantry hive and labour in the state of
seifdom  Even the rest, in the ryotwart areas, are haidly
any better off There, the State being the landlord, rent
and tax comade The economic consequences are almost
the same, nearly the whole of the surplus produce of agri-
culture 15 taken away from the peasantry A awvihised
soaety cannot be bwlt on the foundation of the peasantry,
which constitute the overwhelming majority of the
population 1n pre-capitalist socety, economucally pauper-
1sed, even though legally above the state of serfdom
Serfdom of the peasantry, whether legal or virtual, keeps
the society as a whole 1n the stage of medievalism

The freedom of the peasant to move away from the
land and sell Ius labour 1n the competitive marhet means
a great accesston of strength for the manufacturing
mdustry  Free supply of labour enables the owne1 of the
new means of production to purchase 1t at the lowest price
Another condition for the rapid growth of capitalism 1s
the rise of a trading class which accumulates wealth by
appropriating an increasing portion of the value of agn-
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cultural surplus labour That represents an encroach-
ment upon the preserves of the feudal landlord The
wealth accumulated 1n the possession of the trading class
15 comverted mto capital m the form of the new tools for
manufacture which gradually develop into modemn
machinery Labour performed with the help of this
grows 1n productivity  The subsistence and procreation
of the wageslave are guaranteed by the expenditure of a
small part of the value of his mncreasingly productive labour
The rest remains with the owner of the new means of
production, to accumulate at an ever increasing rate

CAPITAL AND CAPITALIST

Wealth 1s not capital It becomes capital when 1t 15
apphed for stimulating production, when it becomes the
means for the apphcation of labour to the natural
resources, so that new value can be created. Esery mich
man 1s not a capitalist. The non-capitalist rich 1s a para-
site, Iiving Iuxuriouslv at the cost of others without contri-
buting anything to the production of national wealth or
to amv  generally useful soaal value The capitalist,
ongnally, 1s a useful member of soaety In the begin-
mng, he may not even be nich, although endless riches may
be accesstble to him eventuallv  Capital accumulates by
depriving the labourer of a poruon of the value created
by him  An artisan who employs an apprenuce by paving
wage 1s an napient capitalist, though he 1s not nch He
becomes a full-fledged capitalist, when 1n course of ume
he becomes able to employ so many wage-labourers that his
own labour can be withdrawn from the actual process of
production  Sull, for some ume he performs a socally
useful function as supervisor or manager Ulnmatels,
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even these funcuons are peiformed also by hured labour.
The capitalist, as knun to day, appears on the soaal scene
as the predommnaung factor, although he has alrcady
hitsorscally outhhved hus soaal utility

Smce the value producud by labour over and above
what 1s neeessary for the mamtenance and procreation of
the worker, goes 1n the accumulation of new caputal, the
lower the price of 1nbou, the ligher the rate ol accumu-
laton of capital Wages arce the price of Jabour As
soon as labour comes to be a commodity to be bought and
sold 1n the open market, 1t 15 subject to the law of supply
and demand The gieawr the supply, the lower the
demand, and prices must go down Hence the anwiety
of the capritahist owners of the new manufacturing idustry
to free the peasant from feudal bondage The supply of
labour 1ncreases, 1t can be purchased at a low price
Labour purchasable at such a low price as leaves a large

margin of surplus production, 1s the cconomic foundation
of capitalism

LABOUR

Ongmally, man apphies labour to the available
natural resources for producing what he nceds for his sub-
sistence  Growth of private property changes the original
purposc of production Labour, agan, 1s the moral as
well as the legal foundation of private property It s
self understood that one 1s the master of his own creation,
As soon as man can create something by lis mdividual
labour, private property 1s aeated In course of time,
tools develop and one individual can produce by his own
labour, with tools belonging to himsclf, also by virtue of

being onginally Ins creation, more things than he needs
2
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for his own use Simular things may not be produced by
others, not by mant others at any rate Expenience includes
them 1nto the necessines of Iife. Thev are 1in demand.
The artnisan supplies the demand,—mn the beginning
directs 1n exchange for other things he needs, but does
not produce himself, and later on through some medium
of exchange Onginalls, the medwum 1tself was some
necessary article. In course of a time, it becomes a mere
token, carrving a generallv agreed imaginary value
Finallv, 1t develops into money, which 1itself 15 nothing
more than a token with an mmagmnary value fixed by law

COMDIODITY

Under capitalism the product of human labour
becomes commodity for exchange, so that the owner of the
means of production can make profit, a part of which
goes to those engaged 1n the process of distmbution Pro-
duction 2ltogether loses 1ts oniginal purpose It takes place
not even for profit to be made by the producer himself
The sole purpose of production, emploving practically
the entire bulll of soaal labour, 15 profit for a small group
of individuals completelv divorced from the process of
production That 1s the climax of capitalism In course
of 1ts own development, capitalism, however, raises the
enure soaetv on a higher level, not onlv economic, but
cultural as well  Civilisation 1s comnadent, but not 1den-
tical, with capitalism The growth of modern industry
marks the march of awvilisauon Machinery 15 the funda-
mental avilising factor, because 1t 1s the most powerful
hiberator  But capitalism onlv iavs down the foundation
for 2 oruly avilised soaets  Machine 15 a creation of man.
Under capitalism, man 1s enslaved, not by the machine,
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MAN’S progress 1s proportional to his ability to supple-
ment his own labour power by harnessing external energy
He begins with drawing upon amimal energy, the total
amount of which 1n the entire world 1s not 1mexhaustible
Simultaneously with harnessing ammal energy, man shapes
manmmate things into weapons, 1mplements and tools
which do not male additional energy accessible to him,
but increase the productivity of his own energy With the
help of a bow, he can shoot an arrow with greater speed
and power than a dart thrown by hand. He need not be
stronger to do the former act The shooting of an arrow
from a bow 1s perhaps the first 1nstance of man harnessing
physical energy, (as distinct from amimal energy which, n
the last analysis, 15 also physical) An Arcshaped contri-
vance 1s made by drawing the two extremities of a log
nearer with the help of a strip of hide or a stout string

That primitive mmplement becomes a focus of physical
energy lymg in inexhaustible abundance all around man

But thousands of years pass, even after the first act of
harnessing physical energy, before mankind even becomes
consaious of 1ts existence, learns something about the laws
of 1ts being and becoming, and systematically employs 1t

for creative purposes with ever increasing efiaency and
ever greater success

Tools 1ncrease the productivity of man’s own labour
power Machine places at his disposal the ineshaustible
source of physical energy Therefore, until he learns to
manufacture machine, man’s struggle agamnst nature
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produces only lmmited results, and his progress 1s necessarily
slow If the extent of the conquest of nature by man
is to be regarded as the measure of human progress, real
cnibisation begins with the rise of modern science which
equips man with the knowledge about the laws of nature,
and knowledge 1s power Expenience gamned in the age-
long blind struggle for enistence enables man to make tools
and mmprove them 1n a laborious, purely empirical process
Modern science gnes lnm the power to manufacture
machines with the help of which he can harness physical
energy. The process 1s no longer purely empirical  With
the rise of modern science, mankind enters mto the stage
of intelligent advance, planned progress It begins to be
really avilised

COMING OF MACHINE

Nevertheless, to malign machine has come to be the
hall-mark of humamtananism If machine 1s a monster
which 1s killing the spirit of man, then, the entire arduous
march of mankind from savagery to awvilisation should be
condemmed as a perverse process and man must begin all
over again from the point where he commutted the mtial
nustake of tning to Ine differently from other ammals

The modern civilisation 15 condemmned as the “machine
aulisauon’, wheteas the anaent avilisation 1s glorified
as something superior But wherever there existed an
ancient avilisation 1t flourished only on the foundation of
some saentific knowledge and the corresponding techno-
logical progress  Civihisation, alwavs and evervwhere, 1s
associated with more or less mcrewsed productivity of hu-
man labour caused by man's abilitv to manufacture primu-
tive machmes
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We have historical records of primitive technological
development 1n ancient Babylon and Egypt It reached a
very high level i the Alexandrian period of Greek cvilisa-
tion There exists no histonical record of such develop-
ment 1n ancient India  But epucs are full of tales which are
to day interpreted as indicating very ligh technological
development 1n ancient India It 15 obviously fantastic to
contend that artillery was used in the battle of ‘Kuruk-
shetra’, or that Ramachandra flew back from Ceylon in
an aeroplane, or that the King of the Heaven was armed
with a sort of a very powerful bomb, or that the traditional
‘Akashbanr’ was a superior type of wireless telegraphy Any
approximation to such technological achievements pre-
supposes a very high level of scientific knowledge and of
metallurgical and chemical industry Ancient literature
does not contamn the shightest evidence of any such develop-
ment 1n those days However, the point 1s that even those
who deprecate modern “machine awvilisation” as inferior
to the ancient “spintual cvilisation” find 1t necessary to
claim legendary technological credit for this latter The
dea of avilisation 1s associated with the 1dea of the mastery
of man over the forces of nature, and tlus mastery cannot
be established except with the knowledge and power which
enable man to harness physical energy

FOUNDATION OF CIVILISATION

The foundation of cvilisation 1s laid when man begins
his efforts to explain the phenomena of nature without the
assumption of some super-natural or extra-natural agency
That presupposes a2 mechanical conception of the Universe,
which 15 regarded as a harmonious, law governed, process of
the being and becoming of physical elements including
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cnergy s soon as cnergy, concenved as the motive power
of the Unneise, 1s regarded as a physical entity, subject to
1ts own laws, which can be discovered by man progressively,
man’s creative mstinct 1s quichened, and an endless vista of
ever macasing mastery over the forces of nature 1s opened
up before mankind  Glimpes of that enobling vision were
presented to particular commumties well ahead of time,
when the bulk of mankind was still groping 1n the twilight
of smuagery Thereloie, on the whole, the hustory of human
development cannot be divided mmto wateitight compart-
ments  The stages of savagery, barbarism and cvilisation
overlap  But cach epoch, taking the humdnity as a whole,
has 1ts distinctive features  Thercfore, 1t can be said that
the foundation of civibisation was laid in the mudst of
savagaly o1 barbansm, and, on the other hand, that the
geat bulk of mankind has scarcely outgrown savagery and
barbaiism, even when all the avenues of endless progress
have been thrown wide open by the ever-wideming saientific
Kknowledge and the ever-growing creatne power of man

NAVIGATION

The achicvements of the early pioneers of civilisation,
gieat as they are hastorically, were, however, purely theore-
tical—as a matter of fact, very largely speculative There-
fore, while affording a iberating vision, they gave man little
of that conarete knowledge which 1s the source of power
Nevartheless, wherever the physical and mechamstic concep-
tion of natural phenomena gammed ground sufficiently, some
technological development did take place So long as
ancient marmers worshipped the wind as a god i the
begmning of a sea voyage, ship-building might develop as
a caft  Navigation thrived as a saence, immensely
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quickeming not only trade, but movement of ideas and
broadening the human conception of the Universe, in con-
sequence of the close observation of heavenly bodies, only
when the wind came to be known as an expression of
physical energy which could be harnessed through the mam-
pulation of sails Even the most primitive sail-boat re-
presents a higher development of the creative power of man
than the elaborately constructed relauvely large vessels
propelled by hundreds of oars arranged shalfully in several
tiers In this latter case, man’s achievements are still
Iimited by his own labour, the productivity of which 1s
only increased a little by the use of tools In the former
case, a verntable revolution has taken place Physical
energy has been harnessed to the service of man The
service as yet may not be very great, but the harnessing itself
1s a great creative feat It 1s an act of establishing man’s
mastery over a certain phenomenon of nature Man 1s
freed from the fear of the super-natural, he can now brave
the vagaries of the whimsical god of wind

IRRIGATION

Simalarly 1s the wind-mill, for example, also a land-
mark of avilisation, whereas an elaborate system of 1rriga-
tion with canals and aqueducts does not necessarily mean
the end of savagery or barbarism Here agan, i the
latter case, man depends primarily on his own labour In
ancient times, or in backward stages, commumties being
less numerous, the total amount of social labour 1s limited
Therefore, when a disproportionate quantty 1s devoted to
wrigation or other structural works (roads, temples, for-
tresses, palaces etc.), which may evidence high engineering
shall, more useful production 1s necessarsly deprived of

t
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labour and deteriorates consequently Therefore, monu-
ments and structural works which are traditionally re-
garded as measures of ancient civilisation, actually had pre-
judicial influence on general social welfare and constituted
checks upon real civilisation

While the systematic harnessing of physical energy for
the service of mankind did not take place until after the
r1se of modern science, 1n the seventeenth century, first steps
in that direction had been taken 1n the Alexandrian period
of the Greek history The origin of technology can be
traced backh to Archimedes who invented the lever and
the famous “endless screw” for raising water

COMMON HERITAGE

In the same period also lived great mathematicians and
astronomers such as Euclid, Aristarchus, Hypparchus and
others Great as was the contribution made by those
itllustrious contemporaries of Archimedes to the store of
positive human knowledge, the technological inventions of
the latter wetre of more far-reaching importance But those
mcthods for harnessing physical energy could not come to
general use until after well-mgh two thousand years, when
modern science revealed the sources of physical energy and
discovered more effective methods of tapping them  In the
mterveming period, the primitive speculative Knowledge
about the nature and laws of the physical world was all
but extinguished by the exuberance of religiousity, and
conscquently technology developed scarcely beyond the level
on which 1t had been placed by Archimedes General
human progress was very slow It was like the period of
calm before the outburst of the tempest of theoretical and
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technological saience which ushered 1in modern avilisation.
That grettest event of human istor took place in Europe.
But 1t was an outbunst of human creatnneness, and there-
fore modern avihisation 1 not a Luropean perversity, but
a heritage of menkind It 1s onh a matter of tume when
mankind will come to 1ts heritage and, on the basis of that,
begin a new era of exen greater achievements.



THE appieaation of the aeativeness of human labour
enables one to giasp the avilising significance of machine.
The creativeness of man asserts itself effectively only when
Ins age-long struggle aganst the forces of nature achieves
mitial victories ‘Without mummsing the value of human
aclievements even during the epochs of savagery and bar-
barism, 1t can be said that man’s creativeness did not begin
to unfold 1tself in 1ts true grandeur until the rise of modern
saience ushered 1n the Machme Age Mankind, therefore,
has entered the epoch of true avilisation only yesterday, so
to say Two hundred years are no longer than a few days
1 comparison with the hustory of human evolution, stretch-
ing back thousands of years But the sumtotal of the
human achievement during the long preceding period 1s
like a clnld’s play as compared with that during the last
two hundred years This has been due to machme It-
self a creation of man, 1t 1mmensely ncreases his
creativeness

All values are created by human labour Nature 15
the store-house of inexhaustible resources, but these have
no social value unless human labour 1s apphed to them If
man Ined on the spontaneous gfts of nature, he would
never rise much above the level of sheer amimal eustence
The land, for example, has no value, unless man cultivates
1t and makes 1t bear more fruit than 1n the state of primeval
nature A table 15 more valuable than the log of wood
out of which 1t 1s manufactured The additional value
results from the labour apphed in transforrung a sponta-
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neous gift of nature into a creation of man That being
the case, increased productivity of human labour is the
lever of socal progress Whatever causes that increase,
therefore, marks an advance towards civilisation Unul
the advent of the machine, all agencies causing increase of
the productivity of labour were limited in their scope
Machine enables man to harness physical energy, and con-
sequently removes all imitanon to the increase of the pro-
ductivity of human labour.

FINER ASPECTS OF LIFE

Society based on a lhmited productivity of human
labour cannot evolve freely It stagnates The limited
amount of values created 1s mostly appropnated by a small
secuon of society There 1s not enough wealth to go
around the entire community, causing a general rise in the
standard of Iife In those conditions, the opulence of a
few 1s only the measure of the poverty of the masses
Economic well-being makes 1t possible for the few to make
some cultural progress, but that again 1s the obverse of
the cultural bachkwardness of the socety as a whole.

Some relief from physical labour, necessary for the pro-
duction of the means of existence, 1s the essential condition
for the culuvauon of what 1s called the finer aspects of hfe.
Previous to the Machine Age, that condition does not exist
1n so far as the great bull of the socety 1s concerned. The
majonity lives a life hardly above the level of amimal exis-
tence It 1s compelled to devote 1ts entire ime and energv
for producing the means of sheer physical existence. Anv
possible rehef from the endless burden of phisical labour
1s denied to the bulk of soaety by the cultural achiey ements
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of the thin upper strata  .As a matter of fact, these acheve-
ments usually celebrated as the monuments of the glorious
avibsation of the past, are a dead-weight upon the progress
of the Society as a whole  They compel the toiling masses
10 perform more labour than necessary for producing the
means of their oun physical existence  Consequently, ler-
Sure remains unknown to them The absence of any relref
from the burden of physical labour precludes all possibility
of cultura] advance on their part  Having no lessure, they
@nmnot cultnate the finer aspects of life, and are not,
therefore, capable of even appreaating the cultural values
Qreated, 1n the last analysis, by their labour and based upon
their deprnation

Barbarisim can be splendid, 1ts splendour being mani-
fested m the opulence and certain degree of culture and re-
finement on the pait of the fortunate few But that
Spleﬂdour, though 1tself a creation of man, 1s not the ex-
Pression of that creatnveness which hberates man from the
bondage of the emigencies of sheer physical esistence.
Society enters nto the epoch of cinvibisation only when a
growing number of 1ts members can have some relief from
Physical labour even after performing the surplus necessary
for Leeping the upper classes 1n comfort and opulence.
That 15 possible only when the same amount of labour can
be performed 1n less and less tme  That condition 1s again
created by the devclopment of technologv on the basis of the
knowledge of the laws of nature and man's ability to
harness physical energy  Machine frees man from age-long
drudgery, wlich conunues throughout the epoch of
savagery and barbarism, and opens up before humanity as
2 whole avenues of an all-round cultural progress and real
spiritual elevation  The Machine Age 1s not to be con-
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demned as the age of materialistic avilisanon It 1s age
of spiritual hiberation which 1s possible onlv on the basis
of the freedom from the anxieties of physical existence and
material prosperity not only of the few, but of the entire
soaety Crnvihisation is real spiritual progress

PRE-MACHINE AGE

The point w1ll be made clear by casting a glance at the
conditions of Europe in the pre-Machine Age It 1s held bv
some that, in the Machine Age, man 1s not only degraded
morally, but 15 deprved of the blessings of the freedom and
ssmphaty of Iife 1n nature Much has been wrntten about
the squalor, filth and suffering 1n the industrial centres of
England, for ewxample. Errant reformers and human:-
tanans agitated for the return to the idylhic life of “Merry
England ” But history gives us an entirely different picture
of the conditions of England before the Industrial Revolu-
tion. Seriously dislocating established socal relations, the
Industrial Revolution, of course, brought much suffering
in s tran The greed of the owners of the nev
mechanical means of production made human beings labour
under revolting conditions But the positive outcome of
that historically necessary great soaal revolution survived
all the inadental evils, and within less than a century raised
the social and cultural level of the country far above that
obtaining even 1n the middle of the eighteenth centurt

ENGLAND IN 17TH CENTURY
As late as the sinteenth century, England was far more
backward 1n everv respect than Italy, for example, where
saenusts and engineers, led bv Leonardo da Vina, had
already resumed the work for technological deselopment,
stagnant ever smce the days of Archimedes nearly two
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thousand years ago While the populous Italian cities were
thriving, the population of entire England did not exceed
five millions  What 1s still woise 1s that i1t was stagnant
at that very low figure The country was economically so
backward that 1t could not guarantee the mimumum means
of subsistence to the vast bulk of even that meagre popula-
tion Beggais and vagrants swarmed the entne country
But those derelicts of a decayed society were not treated 1n
any humane manner Vagrancy laws were passed, penalis-
ing begging, 1n the first instance, by whipping, then by sht-
tng of ears, those caught for the thud time were sentenced
to death The standard of education can be judged by
the fact that many members of the House of Lords were
alliterate, and they were the Lords of the Realm, belong-
ing to the thin stratum of the upper class which enjoyed
opulence and a certain measure of culture As regards
samitation and public health, epidemic diseases periodically
carried away laige patts of the population The death-
rate was several times hugher than at present The rural
population was housed in huts thatched with straw, and
only those 1n “prosperous cwrcumstances’” could have met
once a wech Children as young as six years old weie
fiequently set to labour There were practically no roads

The common means of transport was bullock-carts dragged
through gullies, often kncedeep 1n mud Naturally, pack
horses were often preferied to the precarious vehicular
traficc. The GCity of London 1tsell was dirty, ill-built and
without any samtary provision The country immediately
surtounding 1t was still wild and marshy Wild animals
roamed freely throughout the country  The master artisan,

as a rule, whipped his apprentices, the teacher his pupils,

and the husband his wife
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That was “Merry England” 1n which the people were
supposed to have lived 1n an 1dyllic ssmpliaty  The condi-
uons did not mmprove substantially until the end of the
seventeenth century But meanwhile, Newton had hived
and died, having composed the famous “Princpia” and for-
mulated the fundamental laws of the mechanics of nature,
and thus heralding the age of modern technology

COMING OF SCIENCE

Other countries of Europe were hardly any better off.
Unutl the seventeenth century, the home of modern avilisa-
tion was still shrouded in the twilight of medizval bar-
barism There 1s no reason to beheve that, duning the
same period, any other country in the world was nearer
to avilisation It was 1n Europe that modern scence
rose as the sun to dispel the darkness of social stagnation
and the consequent cultural backhwardness With the
power derived from the knowledge of nature, man began to
build machines which increased the productivity of his
Iabour at an 1mmense speed, so that his long pent-up crea+
tive urge could burst out into manifold directions He
created the machine, in order to create an entwely new
world If the benefit of civilisation has not yet been made
accessible to most of those who have built 1t, the responsi-
bility thereof 1s not to be attnbuted to the mighty means
man has wielded, but to the fact that the means still re-
mamn the private property of a few As soon as this un-
necessary institution of private ownership will be removed,
the entire humanity will come to its own and avilisation
will be 1n the height of its glory



VI

SUCCESSIVLE pertods of social cvolution do not begin
from defimte points of ume  Theielore, 1t 15 not possible
to say exactly when the Machine Age began  1ts spiritual
foundation was laid, over a period of approximately five
hundred years, by the scientific discoveries and the develop-
ment of the saenufic mode of thought, made by a long
succession of mvestigators, scientists and philosophers  As
far back as the mddle of the thirteenth century, the
Francascan monk Roger Bacon, drawing his inspiration
neither from the Mother Chuich nor from the scholastic
wisdom of Chuistian theology, but from the ancient Gieek
tradition, kept alive by the Arab saentists and rationalists,
appeaied as the pioneer of the age of modern science
There began a hard stiuggle against medizval barbaiism
which sought to 1etard human piogiess with sanctunonious
religiousity, albeit, demonstrated with a fanatical ferocity,
The stiuggle was carried on over a pertod of four hundred
years by the bold vanguard of modern civilisation which
was led by such stalwarts as Leonardo da Vinci, Columbus,
Giordano Biuno, Galileo, Keplei, Descartes, Robert Boyle
and a whole host of others whose names have also been
impiinted 1n golden letters on the pages of human history
The historic struggle finally culminated in the epoch-
making revolutionary aclhievements of Newton who, on
the basis of the works of lus illustrious predecessors, not
only formulated the fundamental laws of physical science,
but established the “Natural Philosophy” which opened up
before mankind a new perspective of 1eal spiritual progress

3
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Newton lived m the seventeenth century only towand
the end of which his nmumortal work, ¥ The Prineipia’, was
published.  Still anothet hundred yeary pased betore the
Machine Age was ushered m by the discovaties ot Bladk
about the nmiture of heat and the fmvention ot the steam-
engiie by the modest mechanic fanws Waw.  The appli-
cation of heat 1ot the gencration of powar m the toum ot
steam opencd up 4 perod of an anvizingh switt sodal
development.  The Industiial Revolution  took  place.
That w pahaps the greatest event of human hastony.
The discoveries of phvical rclence provided man with
more accurate knowledge about the ormgin of witwal
phenomena—a knowledge which conttibuted to mere g
powar greatar weilth and @ Inghar caltuare

Withun the paiiod of a ten decades, the entire e ot
Englnd was chrnged, a povartystridken, alost destitute
people became a prospurons  cubightenad naton standing
at the van of modern avilnation wlhich wis soon to catch
a conviderable patt of the would m the nughtv sweep ol a
spmtwd elevaton  The maguray "Meuy England ' dis-
appeared with the wude reahitn of medieval barbaviva,
Mankind mnde that wancendous progres withan a ven
briet span of tine by vitwe of 1y abiliy o hanes phvacal
energy, winch gradually Iiberated 1t trom the deudgen of
dathy hite a decive obstadde to amy el spuitual adyance
ment  Of course 4 price, mdeed a venn ugh price. had
o be pud for the treedom wlueh however, was precots
bevond all caleultions

The wmednite conacte result ot the application ob
phsial energy 1w the proces ot the production of sl
necessities was that e the begmumyy ot the mneteenth
century, one man wuld produce w1 day ten ey move
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work than a man used to do in a whole year only half a
century ago! The economic advantage of that revolution
1s thus palpable, but 1ts cultural consequences are much
more rar-reaching  The mevitable dark side of the Indus-
trial Revolution has been presented in lurid colours by
well-meaning, but short-sighted, humanitarians But the
bright side made 1tsclf evident, even from the beginming, to
those who were able to visualise a time when the positive
outcome of the revolution would survive the incdental
evils associated with 1ts initial stages

Even 1n the beginning, the beneficial results of the re-
volution were evident to those who could see beyond the
tips of therr noses It rehieved the labourer considerably
of the burden of to1ll The drudgery and pain of manual
labour were passed on to machines driven by physical
cnergy which could feel neither pain not fatigue nor
monotony Thus, 1nstead of “brutalising” him, machine
raised the toiling man from the traditional status of the
beast of burden, and made 1t possible foo him to perform
lus labour only 1n those paits of the process of production
which needed power of observation and intelligent action
Not only did the comparative relief from the rigour of
corporal labour afford working men the opportunity for
acquiring the rudiments of education, the hind of labour
a growwng number of them had to perform also quickened
mental activity

Brawn 1s enough to handle primitive tools efficiently,
but bramn 1s required for mampulating machine The
provision for at least an elementary education was, there-
fore, a necessmy consequence of the introduction of
mechanical means 1n the process of production Without
some education, worhingmen could not have the intelli-
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gence necessary for handling machine with efficiency The
standard of education was much higher in the case of
skilled mechanics, the class from which most of the early
inventors came James Watt was an instrument-maker,
Harrison was a carpenter, Brindley was a mill-wright,
Arkwright was a barbar, Hargreaves was also a mechanic,
George Stephenson was a steam-engine stoker ‘“Through-
out the last century (18th), the intellectual advance 1s most
sigmficantly marked, and surprising 1n the contrast between
the beginning and the close Ideas that once had a living
force altogether died away, the whole community offering
an exemplification of the fact that the more opportumnity
men have for reflection, the more they will think  Well,
then, might those whose 1nterests lay in the perpetuation
of former 1deas and the ancient order of things look with
intolerable apprehension on what was taking place 'They
saw plainly that this intellectual activity would at last
find a political expression, and that a power, daily increas-
g 1n intensity, would not fail to make itself felt in the
end” (Draper, “History of the Intellectual Development
of Europe ")

The power that brought about that revolution was
denived from the knowledge, acquired during the preceding
century of epoch making saientific discoveries The sub-
lIime spiritual incentive, that underlies modern civilisation,
ignorantly or wilfully maligned as “materialistic,” 1s clearly
realised when an account of the lives and works of the
proneers of modern saence and scientific thought 1s even
partially known

Since the days of Newton, saence made a triumphal
march Huygens (the propounder of the undulatory
theory of light), Muschenbroek (inventor of the Leyden
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Ja wton oardor of madern geoloos), Blael o (dis
! fuens broty Lavenaer (lounder of modan
ehetang o Heraliel fthe astronameary Laphuwe (the mathes
wovarorms Vedta (deoncrer of elcctnie erronty Tamared,
Yarsdae Do 5ot to mrntion the mote modonn <avants,
st sl ot the heul of tha sadh, A hononrablc auzons, not
aoly ditg ashied byt caontilic achievoments, but often
g1l and et roworded for thar mos Bue that
t oo the e sath those sho hd donc the more wduous
sprd sy bofore thom A rehels heretes disbeliovas,
thay hod 1o Droe pry cennon by sddyone e, and
rest the dihnnonr of ool odroan But burpinyg wath o
vontable v 2ol amspired wath the vision of man s
eprstd hilwsanon frome the ol of the prenomona of
pytute and Gomoantelloetual <lavars, they blazed the trl
whirh cventndls e to by browdoned out s the magm-
ficent Jughw o of I nhghtenment, <cienufic §nowledge and
ocal progress

Anacent philotaphers had felt the spirt of enquiry
They had begun the enquiry into natmal phonomena, and
cven speeulated aboue thew ongin T'he Alexandrian
mathem weran, Hero, who was oven greata than Luchd as
a mathanaucian, had not only discovered the power of
stcam, but onstiucted a pnmitne steam engime  Lven
before him, some of the Toman forerunners of science had
observed that, when a picce of amber 15 rubbed with a
prcce of soft cloth, 1t attracts very hight objects such as

fcather The term clectriaty s derived from the Greekh
word for amber—"clectron”
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Those were a few events in the fitting prelude to the
eprc drama of man's spiritual progress, wluch began to
unfold itsclf more than a millemum afterwards, and the
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final acts of which are still to be staged Indeed, 1t 15 an
endless drama The power of man to know and create
1s unlmited It knows no finality In 1ts earlier stages,
only a few fortunate members of the human race take part
1n 1t , some more constitute the interested audience which
grows as the drama unfolds itself, but the vast bulk of
manhind still remain 1gnorant of the process that weakens
the chamns of their spiritual slavery, and blazes the trail of
human hiberation. In course of time, the drama of
saentific progress 1s enacted with the participation of
larger and larger masses Only then, humamty begins to
taste the blessing of avilisation which, however, will attain
the fullness of 1ts glory only when every single member of
the human race will have his share of saentific knowledge,
and, consequently, be able to assert his or her native
creativeness to an ever growing extent
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THLE age of scholasuic learming  which mmmediately
preceded the saenufic 1enmissance of Ewmope, embodied
venerable rehgious prejudices and all the fundamental
crrors of theology, known at that tume as philosophy
Turther progress was possible only by shattening  that
rigoroushv dogmauc system which choked the creatinveness
of man The period of transiton from sterile scholastic
learning to the 1csurgence of stimulating and productive
saentific enquny has been aptlv deseribed as follows  “It
15 @ tme wiich enthusiastically chings to the efforts and
traditions of anuquuty, but mn which, at the same time,
there are everywhere present the germs of a new, a great,
an mdependent period of thought”™ (Lange, “The
History of Materialism™)

The Chrisian Church was sull the supreme power
It domunated not only the spiritual, but also the worldly
hie of the entire European humamty She was naturally
alarmed by the signs of a scientufic resurgence which
heralded the spiritual hiberation of man from the thraldom
of traditional prejudices and of orgamised religion At
first, the Church tried to lure the learned away from the
unnersities by offering them exalted and lucrative ccclesias-
ucal positions  But the spirit of saence, the burning desire
to knock and to break the fetters of faith, could not be
corrupted The Church then made a determined effort
to check the spread of knowledge But the udal wave,
though still i 1ts infancy, could not be checked
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SCIENTIFIC INQUIRY

Positine knowledge and the spirit of saentfic enquirs
penetrated the darkness of medizval Europe, coming from
the magmficent seats of learming 1n the Arabic kingdoms
of Spain The intermediaries were mostlv Jewish phys-
aans, whom the laws of barbaman Europe declared as
enemies of society But the age-long spiritual stagnation
had been disturbed, rehigion was losing 1its hold on the
educated, the hypoaisy of rehigiosity was driving the
cultured classes to cymasm These cultivated the
company, though secretly, of the pioneers of the coming
saentific resurgence, even when these were excommuni-
cated, to be sent to the stake eventually

AGE OF BACON

The honour of boldlv heralding the coming age of
science belongs to Roger Bacon who was born soon after
the death of Albertus Magnus who represented the climax
of scholasuc learming  Hawving studied theology, and
entering the monastic hife, he took to the study of science
and before long incurred the displeasure of the powerful
clergy, by insisting that every statement of truth must be
tested by experiment His motto was

“Take notling on trust”

That was the declaration of independence of human spirit
and the announcement of the coming age of saence He
wrote extensnely on the various branches of science and
contributed to the rise of technology by constructing
different linds of instruments and primitive machines
His wrnitings were condemned as contaiming dangerous
doctrines He was accused of magical practices and selling
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Yara <1 10 the Satan One of the offences {or which he
v poannhed was that e had proposed to construet astro

porarsd abiter {ay e POt of p'rtlt(l"!,’ futuir cvents
He ooy contdrned e smpieonasicnt for ten sens when
P~ aonrans vmune seany aold o He lad foondbs yddations

At Pap Clewrnt 1V vho protected i agunst the
fanwcem of  the degy for conu tune On his adsace
B tned oo defend s 10 bue s sy defenee was 2
ondommton of the enreuee of Toovledee and progress
e ovowoof defending neddl, he sote "Becwee these
thines 3te brvond sour eomprchension, vou il than the
work of the deval voumr theolopy and theologiins and
capnmids cthhion them o the producions of magae, 1c
tadine thom woanwortds of c Chrson ' So ponerful
Vo the forces of aenotance ad [ainatiasm, that even
the Boht rehiel thourht st wie 1o hde hohind the profes
ssont of Chrstrunty Noverthedess, he et the fate of all
the graat proncoes of Puowlodge and progress

Buon was the st to suggest the apphcation of
optictl ansttuments for ashonomicil observatons It s
doubtlul  hotha he actally consttucted telaseope and
microscope, but he suggested the thenretical possibility of
consioctng these very uselul amsnuments and even went
to the vtent of indicating how lenses could be made
He visualised the possibility of the propulsion of vesscls
through water and of carnages to be dinnven m the 10ad
by some mechameal means  ITe cven speenlated about the
possibility of man travcdhing thnough the shy m flymg
maclines  He made some discoveries about the propettics
of gases which, m those days, were taken for “ghosts with
leather cary” He demonstrated the property of oxygen
by showing that a lamp extinguishes when put under some
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air-ight cover These are the most outstanding of the
mnumerable achievements of that forerunner of modern
saence For that great contribution to human progress,
he was subjected to the suspicion of the ignorant and per-
secution of the fanatic, practically for the whole hfe, the
last ten years of which were spent in prison

GUN-POWDER

Perhaps the greatest of Bacon’s achievements was the
manufacture of gun-powder out of charcoal, saltpeter and
sulphur The mvention was not his In Europe, it 15
ascribed to Marcus Grecus  But after the destruction of
the ancient Greekh avilisation, the art was practically lost
Later on, 1t was rescued by the Arabs who guarded 1t as a
secret  Bacon recognised the great Arabian physicians and
rationalists as his preceptors Having had intimate con-
nection with them, he most probably came to know of the
possibility of making gun-powder, and, on the strength of
his own knowledge of chemistry, made 1t 1n a more per-
fected form The manufacture of gun-powder, 1s one of
the most outstanding landmarks 1n the process of man’s
establishing his mastery over nature By making the bow
for throwing the arrow, the primitive man perhaps for the
first time harnessed physical energy for his purpose without
bemng conscious of the significance of his sumple achieve-
ment The manufacture of gun-powder was the 1esult of
the knowledge that small quantities of simple substances
contain enormous stores of energy which could be liberated
by the ingenmity of man The epoch mahing vention
of gun-powder might have mostly been used for destructive
purposes But 1n so far as 1t represented the knowledge
of the potential properties of certamn substances, and of the
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method of releasing latent energy, 1t was a tnumph of
man’s cfforts to wring out naturc's sccrets

ARABIAN TORCH-BEARERS

So powerful was the urge of acamnencss felt by the
harassed and persccuted proncer of modern cinvihisation, so
msatiable was s thirst for knowledge, so far1caching was
his vision, that he was not satisfied with all his great accom-
phishments  In one of his letters to lus friend Pope
Clement, he wrote It 1s on account of the ignorance of
those with whom I have had to deal, that I have not been
able to accomphsh more” Tlnis on a single sentence gives
some 1dca of the laborious struggle agamst the traditions
of savagery and barbarism, which the heralds of the age
of knowledge had to carry on over several centurics, before
the dawn of awvilisation broke upon the world

Of the saiences, astronomy 1s the oldest Man cannot
do without some sort of a cosmological conception The
ancient Greeks had developed some methods for observing
the movements of heavenly bodies, and had acqured some
positive knowledge about their relations with the carth
All through the dark middle-ages, the science was cultivated
by the Arabs for abstiact phalosophical purposes as well as
for the practical pumiposc of navigating the scas  Astronomy
requires two different kinds of shill accmate observation
and mathematical calenlation  The Arabs excelled in
both the branches Consequently, they waie greatly fice
from the prejudices about the shape and posttion of the
earth and 1ts relations with other heavenly bodies, which
prevailled i Europe unul the siateenth centmy, But
more than a hundred years carlier, the teachmngs of the
Arabian saentists had penetrated Emope. In the hfteenth
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century, the educated classes of Europe were agitated by
the momentous question  Is the ewth a moving globe a
small body i the nudst of suns and coundess other
heavenly bodies, o1 1s 1t the central and the grettest obyect
m the Univense, flat and covered with a vast blue dome,
itsclf motionless while all the countless hewenh bodues
are moving around 1it®

Fou the Chnisttan Church, with the elaborate swiem
of 1ts dogmns bsed on prejuchices and speculitive theotes,
which gave spurtual guarwmtee to the bubwm of
medieval society, the question was of supreme mportance
The cosmwological conception of the Chantian theologm
was reared upon the Prolennac and Austotelian geo~eentiie
conception of the Umverse It the euth was to be deposed
from 1ty proud posttion as the centre of the Unwverse, the
very foundation of the magmficent stucture of scholastie
leumng would fall to preces Consequently, the powerful
Ghurch put up a fierce resstance to the proprgition of
astrononmiical knowledge whieh had vindicated the oldev
helwcentric doctime of Pythagoras and \rstarchus  In
the perod preparatony to the resurgence of sowence “the
cuth moves’ becume the tormula by wlneh the belief w
scence and m the miallibiluy of reason was dutinguished
from the blind adherence to tradition which was regrvded
as mostly based upon 1gnorance and prejuchee

LEONARDO DA VINCI

But sull another conditton  perhaps of even grexa
mportance, had to be avctted before the heho-centue
theory could be established on 1 clen expostion of the
laws govermng the movement of the emth ™ a merc
member of the solar swtem  The science of mech wues
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had still to be developed, technology had to come to the
help of man Mechamcs and technology, developed by
the Alexandrian scientist, had been all but lost in the
wilderness of the centres of medizval darkness They had
to be created anew The credit of performing that great
taskh belongs to Leonardo da Vinc, generally renowned for
lns genius as an artist, but who was also a great saentist,
a shilled mechanic, and a successful engineer Leonardo
has been described by the listorian Hallam as ‘“his
knowledge was almost preter-natural” That single short
sentence graphically depicts the man whose ingenuity
resurrected technology to serve as the auxiliary of theore-
tical saentific ivestigation, which prepared the ground
for the advent of the Machine Age
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natural force  The next step was to culuvate the habit
of obsemauon and c\perimentation with the object of
making discoveries  That new habit was a challenge to
authonity  The last word of knowledge and wisdom had
not been pronounced cither by the ancaent sages like
Ansstotle, or by the scholastic divines of the middle ages
That challenge to authority, traditionally belicved to
be infallible, sounded the death-knell of a long period of
spiritual stagnauon and closed a long chapter of human
Instory—that of barbarism

EXPERIMENT AND OBSERVATION

Lord Bacon has been credited with the mauguration
ol the c\perimental methods of obseivation and the mduc-
uve systan of recasomng  How far the credit really belongs
to hum, has been questioned  Whatever nught have been
his contiibution, the fact 15 that nearly a hunded years
before his time Leonardo da Vina laid down the maxim
that experience and observation must be the foundation of
all knowledge and rcasomng He held that experiment was
the only 1chable mterpreter of nature, and could, there-
forc, reveal her laws Indeed, the gieat artist was a
universal gentus, hus contitbution to the revival of techno-
logy was even greater than was known 1n Jus time  Living
i the hiberal atmosphere of the Florentine Republic of
the Mecdicts, he was not subjected to the barbarous
persccution which was the lot of so many of lus great
contemporariecs  Yet, even therc he was not altogether
beyond the reach of the dreadful tentacles of Christian
Spiritualism which put up such a desperate resistance for
defence of barbarism against the disruptive f
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saence and the liberating spirit of the philosophy of
Naturalism Therefore, Leonardo did not dare to publish
all the results of his versatile saentific research, and
refrained from expressing all the views deduced from the
reform However, his actual contributions included a
great improvement of the all but forgotten technological
achievement of Archimedes By giving a clear theoreucal
exposition of the mechamism of the forces mmvolied 1n 1ts
operation, Leonardo made of the lever a perfected
machine which could now be put to general application
Moreover, he discovered the laws of fricion, and formu-
lated the prinaples for the construction of the ‘camera
obscura.’” He ~visualised the possibiity of derving
mechameal power from floning water, and, therefore, can
be called the founder of the scence of hydraulics He
manufactured water-wheels, paddle-wheels, breach-loading
guns, miming machinery and numerous other mechamcal
apphances He was acquainted with the phenomenon of
magnetism and the power of steam. Brnefly, he accom-
plished most of the spade-work necessary for the rise of
the all-important saence of mechanics, defimtelv founded
by Galiieo before long

HELIO-CENTRISM

The new philosophvy of Naturalism grew in the
mudst of the long controversy about the position of the
earth 1n the cosmic scheme. Long before Copernicus, the
traditional theory, that the earth was the greatest and the
most noble body situated, immoveable, as the centre of the
Universe, had been disputed The Chnisuan Church
upheld the traditional geo-centric theory, which was the
corner-stone of the teleological conception of the Universe
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This was the climax of the spiritual advance of man m
the age of barbarism It 15 the highest and noblest form

of 1ehiglon It sull persists m the midst of modern
avilisation as Pantheism

The very foundation of the Chrisuan Church, and
consequently the entire stiucture of the barbarian society
of medizral Europe, was menaced when the teleological
views of the Unnerse was questioned by the revival of the
hehio centric theory If the earth was not the centre of
the Cosmos, 1t could no longer be mamtained that the
<un and the other mnumerable heavenly bodies had been
created by a benevolent God in order to munister to the
needs of man by their hght and other mysterious quahties
made available to the inhabitants of the eaith through the
mulufarious phenomena of nature Should the earth be
degraded to the lowly position of an insigmficant planet,
whose 1ery physical enistence depended upon the mecha-
msm of the attraction of the sun, how could one defend
the omnipotence of a God created after the 1mage of man?
The throne of God as the onginal creator of the Cosmos
rested upon the theory which placed the eaith 1n the centre
of the Umverse~a theory mamtamed by no other
knowledge or argument than the authouity of Austotle
and the learned Chnstian disaples of that pagan sage
Therefore, helio centrism came to be condemned as a
heresy But, 1n the mean time, 1t had gamed giound and

penetrated even into the mner arcle of the family of the
Mother Church

Nearly a hundied years before Copernicus, Caidinal
De Cusa had expressed himself agamst the oithodow
theory about the position of the earth, and had favoured
the revival of the ancient views of Pythagoras who had
4
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preached helio-centrism  Later on, yet another Church
dignitary, Cardinal Alliacus, 1 his efforts to co-ordinate
astronomy with theology, was also persuaded to reject geo-
centrism, and tend towards the heretical view Columbus
is reported to have conceived the 1dea of reaching China
from another direction from the Cardinal’s work, “Imago
Mundr” (The Image of the World)

HALLEY'S COMET

In 1456, the appearance of “Halley’s Comet”
caused a tremendous commotion and consternation in
Europe Unul another two hundred years later, comets
used to be regarded as casual celestial wanderers, and taken
for evil omens In 1682, the astronomer Halley observed
the movements of a comet which appeared in that year,
and formulated the law of the periodiaty of comets
According to that law, 1t was the comet observed by
Halley which had appeared also in 1456 Constantinople
had just been taken by the Mushms The comet was
dreaded as the herald of the Muslim conquest of entire
Europe. It was mmagined that “the heavenly monster”
rzined “‘disease, pestilence and war” upon the earth from
its long tail which “reached over a third part of the
heaven.” The superstititous people were naturally terri-
fied, and appealed to Mother Church for protection The
Pope 1ssued ecclesiastical fulminations agamnst the heathen
conquerors of the capital of the Holy Roman Empire, and
ordered speaal prayers throughout his spiritual kingdom.
Church bells were to be rung continuously mn order to
“scare away the devil ’; 1t was anathemised, all the fervent
prayers offered by millions of ternified souls in thousands
of the temples of God, however, proved to be vain “But
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the comet 1n the heavens, hike the Sultan on the carth,
pursucd 1ts course undeterred”  (Draper, “The Intellee-
tual Development of Europe”, Vol 1I)

The Luropean humanmity was still revelling m that
orgy of superstition, promoted by the Inghest spimtual
authority, even when a disinguished Cardinal of the
Church was favouring the revnal of helo-centrism 1n
consequence of Ius studies of the movements of heavenly
bodies through the space, and the deductions made from
observed facts

VOYAGE OF COLUMBUS

Less than half a century later, the first staggering blow
was dealt to the venerable doctrine about the shape of the
carth by the voyage of Columbus Whatever doubt was
sull left, was removed by the evploit of Magellan who
actually arcumnavigated the globe in 15619 Those epoch-
making discoveries, broademing the scope of human
knowledge, and giving a tremendous incentive to the
cconomic development of Europe, were made possible by
the mvention of a simple mechamcal contrivance—the
mariner’s compass This modest-looking instrument
cnabled man to dare the dangers of unknown and
uncharted seas While the discovery of Columbus was
of great practical importance, the much greater exploit
of Magellan provided the most deaisive empirical evidence
i favour of the “heretical” doctrines of modern
astronomy

But for the compass, a mechanical appliance made by
man, those epoch-making events would not have happened
And the compass could not be manufactured, unless man
was cquipped with knowledge which could be derned
only from careful observation and the resulting discoveries
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about the real propertics of the observed objeas. e
“load-store” or the “leading stone” had been known
almost from time immemorizl, and it was believed to
possess magical properiies. It had been observed the: 2
cerizin kind of stonz pulled fron objecs wirards i The
Arabs discovered thzt the megicel swone <2s found fe-
quenily in the magnesiz deposits of Asiz Minom
Consequently, the stone came 1o be Imown as the
“magnetic stone”; later on, the wword “magnet” vas derdved
from it 1t is szid that the Chinese idendfied the “loed-
stone” with 2 metal, and thzt they zauzily manufecored
the mariner's compass. VW hatever ther migh: heve cone,
the properties of the mysierious thing were well-knovn
0 the Arabs, apd the meriver’s cmmpzss vas used by
preciceliy 2ll Arab szilors in the fouriesnth cmimoy.
Man's success in wringing ot a secet of nature, 2nd using
it for establisting his mesery over mzoural elemem:s was
agein oonfronted with soperzdiion—ihe heriteze of Eis
barbarizn pzsi. The compass wes Creadsqd 25 zn il iting.
and ships equipped with it ofien hzd iZmley In finding
the gew.

It wes in the face of such memendons pramicel
diEmlies, In 28diwin v the Eerce resisiznes of wne 2
powerfol Chrisden Chuorch, et the forercrmes of
modern crilisziion bed o blaze the mail of the gl
iiberation of man.
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THE modern science grew, 1n the face of the fierce oppos:-
tion of traditional ignorance, sanctified by rehigion which
Lept the mmnd of the multitude in the deademing grip of
superstition, as the outcome of man’s irresistible 1nquisi-
tiveness and the mstinctive desire to discover the cause of
phenomena The rise of modern science, therefore, orgi-
nally was a philosopical movement—a spiritual rennais-
sance But the creative sigmficance of modern science
became evident when, as Lord Bacon put 1t, 1t was “in-
creasingly able and wilhing to assist in the relief of man’s
estate” The philosophical revolution, heralded by the
11se of modern science, could triumph only after the condi-
uons of man’s physical and social existence were radically
changed by the practical applicauon of scientific knowledge
in the form of engineering, metallurgy, navigation—in one
word, through technology

A new outlooh of hfe quickens the creativeness of
man, new achievements of which, in their turn, lead to
the realisation of that outlooh The genius of some in-
dividuals opens up before mankind new avenues of pro-
gress, and entire commumties, having advanced sufficiently
on the new avenues of progress, become the possessors of
the onginal inspiratton  Traditional 1deas and 1deals can-
not be replaced by new 1deas and new 1deals, until and un-
less man acquires the power to change the conditions of
Ius existence  Modern saence armed him with that power,
and, therefore cnabled him to come out of the twilight of
barbarism and begin the triumphant struggle agamst the
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forces of nature which constitutes the foundation of modemrn

avilisation.
TECHNOLOGY

On the background of the omimnous rumblings of a
great resurgenice of ideas, technology had been making
steady, but necessarily slow, progress ever since the days of
Roger Bacon who, Iearning from the heathen Arab philo-
sophers, reminded the piously barbarous European hu-
manity of the forgotten heritage of the ancient sdentific
knowledge. But the “devilish devices,” though often n-
vented by ecclesiastical brains, and made by pious monastic
labour, could not wme to general application so long as
man’s mind generally remamed crcamsaibed by the vamty
of his berng the flower of God’s aeation. Man had o be
humiliated by the Inowledge of his mnsigmficance 1n the
grand scheme of the Cosmos, before he oould be conscious
of his pover to travel on the endless road of ever imnareasing
greatness

COPERXNICUS

In the middle of the sixteenth century, appeared the
epoch-making svork of Copernicus, ‘On the Revolution of
the Celestial Orbs”—the monumental product of thirty-
three vears’ quiet meditation and patient labour inspired,
in therr turn, by the movement of 1deas during the preced-
ing two centuries  Once the earth was degraded from the
position of the centre of the Unnverse to the lovwly position
of a minor planet, revolving around the sun, it was no
longer possible 10 regard man as the aovn of the entire
scheme of aeation If man was created reallv after the
image of God, as the administrator of His mmpenious Will,
then, certzints he wouo'ld not be subjected to the indignity
of inhabiting the most insignificant of all the heavenly
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bodies By sctting forth the truth about the revolution of
the heavenly bodies, the gieat work of Copernicus cele-
brated the triumph of a great revolution of ideas An
endless scope was opened up for the science of Astronomy
The conect appreciation of the position of the carth before
long led to the discovery that the sun also was not the
centre of the Unnerse, but one of the countless luminous
bodies which constituted 1t Man's egocentiism had to go
with the traditional view of geocentrism  Fieed from the
Iimtations of the anxiecties for his own petty self, glonfied
as the immortal soul, man could apply lhumself to s native
tash of questioning nature with the object of acquiring
Knowledge which gave him the power to attan real gieat-
ness and march towards real spiritual freedom

The carth 1evolves upon 1ts own axis, and moves
aound the sun  Tlas 1s a common-place knowledge of our
days, accessible to the school cluldren But only four
hundred years ago, to tell this nuth was a heresay, and
more than one torch-bearer of this tiuth were condemned
and pumshed with barbarous feroaty for the aime
Copernicus lumself was very reluctant to make the revolu-
tionary result of lus labour known publicly, fearing not only
the displeasure of the Church, but the dreadful punshment
almost sure to be meted out to one holding such heretical
views He kept them to himself for thirty-three years,
duning which time he gave them such a ngidly saentific
form as made them indisputable, when they were ultimately
published Even then, he did not daie take that step
except on the entreaty and the august patronage of a
Church digmitary Schomberg A preface added to the
published tieause presented 1t as a mere hypothesis  For a
long time, 1t was beheved that Copernicus himself adopted
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tha: siwzizgem to proiect himself azainst scholestic dog-
madso and ecdesiastical fanatidsm.  Bur Izter on, it was
ascerizined that ke weas no party to that oncealment of
truagh. yvhich vas doze b 2 friend of his out of the anxisty
for the old philowopher’s saferw.
FEOIL ANCIENT SAGES

t Is. hoczver. 2 face ther the -vork wes dediceied b
the zutzor o the Pope. Ir the dedicating, Copernicus
actuall drv-ned 2o ongiczlic. end sw2ted thet he had
learned the belioceniric Cocrine from ithe writings of
andent s2zes. It 2 be ezsilt imazined Royv oppressive
mus: pese been the ermosphere of ignorence, and hov
terif ing the fznatidsm of religion. which could compel
2 mzn 10 Cisova the aedit for bis grear siork.  Yei, knoir-
Iedge ™24 ro sTugzie kard agzins: the tenadriv of iznorance,
znd tke mizht of reigning supersiidon.  Oppressivelv thick
was the dzriness of Derbzrism which tied to engulf the
ézwrm of knoiledze, brezlurz out as the herzid of
cyilisadon.

A diimpse of the greai cCanger, wwhich beser the path
of the foreraansrs of modern dvilissdon. czn bz Bad
from Copernmicus’ inroducion w bis vork. Having siated
apologedicali~ thzt he -2s gomng o0 presen: wpzt he had
onl~ learned from a2zacent szges, be wrowe. “Then I 0
began to meditaie on the oo of the ezrth, and. though
iz :zpmed 22 zbsurc ep.mrom, vet, simce I knewr that in
previous times others hzd besn allowed the privilege of
feigning whz: ardss thev chose in ooder 1 explzin the
pterng—enz. I concerved thar I might ke the libertv of
E:jir;g whethe, on the supposizon of the ezrths modon.
iz v2s possible o find beiter explanztions than the andent
ozes 2bout the re—olanox of the celestal omps.”



FROM SAVAGERY TO CIVILISATION 61

Humboldt 1n his famous work, “‘Cosmos”, holds that
“an erroneous opimion unfortunately prevails, that Coper-
micus, flom timidity and from apprehension of pr testly per-
secution, advanced lus views regarding the planetary move-
ment of the earth, and the position of the sun 1n the centre
of the planetary system as a mere hypothess”, nevertheless,
he admats that the singular words “but which need not
necessarily be exther tiue or even probable” do occur in the
preface to the book  But Humboldt ponts out that “they
a1e quite contiary to the opinions expressed by Gopernicus,
and in duect contradiction with lus dedication to the Pope ™
Howeval, the fact 1s that Copernicus started from the ad-
mission that the view about the carth’s motion he was
going to propound, “appeared an absurd opinion " That
shows the obstinate prejudice that tiuth was st1ill to con-
tend with  Auny effort to explain natural phenomena ex-
cept as the manifestations of super-natural forces was still
1egarded as a “privilege” to be “allowed” by the custodians
of ignorance and superstition  Copernicus was compelled
to accept that humihating position so that he could have
the oppo1tumty of letting the world know the great truth
he had discovered Finally, he did not ask for the Iiberty
of expressing Ius views as a matter of right, but on the
ground that 1t had been gianted as indulgence previously

A CHALLENGE

Beginming m an apologetic tone, the dedication, how-
ever, proceeded to assert the mdependence of philosophical
thought which could dare chsregard the verdict of the 1l-
mformed He wrote  “Though I know that the thoughts
of a plulosophar do not depend on the judgment of the
many, his study bemg to sech out truth 1n all things as far
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as 15 permitted by God to human reason, yet, when I
considered how absurd my doctrine would appear, 1 long
hesitated whether I should publish my book, or whether 1t
were not better to follow the example of the Pythagoreans
who delivered their doctrine only by tradition and to
friends” The urge to tell the truth could not be sup-
pressed by the fea of the ridicule of the futile scholastic
learning, nor by the danger of persecution 1n the hand of
religious fanaticasm The spirit of man, emboldened by
the power of knowledge, rose 1n revolt against the tyranny
of tradition and the oppression of ignorance

Having sull appeared to admut that truth was accessible
to human reason only by the grace ol God, Copernicus
ended his address to the representative of the God on carth
with a challenge which heralded the mighty voice of man
nsing agamnst spintual slavery  The following 1s the con-
cluding passage of the dedication “If there be vamn
babblers who, knowing nothing of mathematics, yet pre-
sume to pronounce judgment, thiough an intentional dis-
tortion of any passage of the Scriptures, and who blame and
attack my undertaking, I heed them not, and look upon
their judgments as rash and contemptible ”

Those were bold words to pionounce in that atmos-
phere of 1gnorance, bigotry and fanatiasm They would
have brought the old scienust to great grief, had death not
intervened to spare him that grim fate and the human
lustory of yet another act of barbarism commutted to arrest
the triumphal march of science  Copernicus died only a
few days after us book was published  But the tiagedy was
sull to be enacted Others had soon to pay the penalty

with their lives for holding high the torch of truth and
the standard of human freedom



X

THE advance of modern science meant an extension of the
knowledge of nature, and cventually led to the discovery
that the Cosmos was not a telcological order  The result
was the hiberation of the spirit of man Irom the bondage
of the belief 1n the super-natural  The discovery that the
movement of heavenly bodies as well as other natural
phenomena were determined by mechanical laws mherent 1n
nature 1tsel{ eliminated the necessity of assuming the har-
monious operation of super-natural agencies or a Umversal
Will as the cause of the being and becomnig of things

It 15 an old idea that the Umverse 1s a law-governed
system It 1s not a chaos, but a Cosmos The scholastic
learning of the middle-ages had developed that ancient 1dea
mto the teleological concepuon of the world, according to
which every single event of life, as well as of the inanimate
nature, 1s predetermined by the Providential Will  That
Final Cause of the world was assumed to be inaccessible
to human 1ntelligence, and, therefore, the endless succession
of predetermined events was not to be antiapated, but
accepted ‘post factum’ as the best thing that could have
possibly happened That plilosophy was the highest
achievement of the religious mode of thought  Its logic was
rery ugorous the Final Cause assumed as the generally
accepted premses, the rest followed necessarily

‘The behef in the super-natural had to be so very highly
mtellectuahsed, 1n order that man, no longer to be mm-

pressed by the childish fantasies of the Natmal Rehigion,



64 FROM SAVAGERY TO CIVILISATION

could “rationally” reconale himself to the degrading idea
that he was but a mere cog 1n the gigantic wheel of the
Unnerse, which moved meralessly and mexorably accord-
g to the dictates or the will of some unknown and un-
Lnowable agency The net of man’s spiritual slavery was
very beautifully woven Only modern science could open
his eyes and grve um the power to get out of that huriliat-
ing position of an age-long spmitual stagnation Starting
with the anaient 1dea that the Unnerse was a law-governed
svstem, science set about the task of proving that the laws
were mherent 1n the physical sistem 1tself, not to be traced
to some 1maginary Final Cause

KEPLER

The work of Copermicus extended the iconoclasm of
science beyond the investigation mto man’s immediate
physical environment, to the movement of the remote
heavenly bodies Kepler observed, and speculated about
the helio-centric movement of those bodies, and eventually
stated the lans which govern those movements Son of a
lowlv inn-keeper, his boyhood was spent in poverty and
ignorance Later on, he managed to study theology, the
most respectable and paying profession of the ime. But,
having been of a lonly ongn, he could not prosper in his
profession, although 1n the youthful age of twenty-three he
was appointed as the Professor of Astronomy in the Uni-
versitv of Gratz.  But 1n the popular mind, astronomy was
vet identical with the pseudo-saence of astrology Lay-
learning still recerved hittle appreciation, and young Kepler,
€ven as a professor, did not earn enough for bare subsis-
tence  He was compelled to keep his knowledge of astro-
noms and mathematcs for himself, and tale to the trade of
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caxting horoscopes—those meanmgless and mystertous charts
which gave the ignorant multitude the poor sausfacuon
that even n the nudst of the misenies of the life on this
world the Gods 1n Heaven were mterested 1n their affars.

Though driven to the practice of charlatamism by the
prevaihing ignorance and supensution of the time, Kepler
conunued his saenufic labour without any danger of in-
curring the displeasure of the all-powerful Church Having
completed the work of “‘charuing the heavens’, begun by
the Demsh astronomer Tycho Brahe, known as the
“Rudolphine Tables , Kepler turned his attention to the
exact nature of planetary motion  Eight years of hard. but
peaceful worlk, carmed on at Prague under the patronage of
2 hiberal-minded Emperor, led him to the discovery that
the planets moved round the sun not in drdles, but on
elhiptical orbits  His laws of planetary mouon gave con-
Crete shape to the philosophical and mathemaucal abstrac-
tions of Copernicus, and laid down the foundanon of
modern astronomn

That was in the beginnming of the sev enteenth century
But even then, Europe was sull dominated bv the spirit of
barbanism which dreaded the brealing dawn of avilisation
and tried to resist the advance of knowledge with a pious
feroaty  Soon after he accomplished the epoch-maling
work of enunaating the laws of planetarn moton, Kepler
lost s powerful patron and friend. The Emperor
Rudolph died leaving the scientist not only again in
penun, but to the mera of the bigotrn of ignorance and
fanaudism of religion His wife died, and his three young
children were attacked by the virulent disease of small pox.
The blessing of modern medicine was still unknown to
Europe  Whatever medical care was available could not be
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had for the service of the poor, however meritorious these
mught be 1 other respects  Kepler’s children died without
any medical care.

But the worst was still to come His old mother
was accused of sorcery and condemned to torture, for no
other cime than having inflicted Chrisuan Europe with a
son who dared look 1nto the mystenes of the heaven With
great efforts, made by the harassed saentust with the aid
of some liberal-minded high-placed persons, the old lady
was saved from the rack, but could not escape ymprisonment.

The closing vears of Kepler’s life were a tragedy For
earning his Iivelihood, the “legislator of the heavens” had
agam to write pamphlets on astrology  Worn, out 1n mind
and body, Kepler died of bramn-fever at the comparatively
early age of 39 By that time, European historv was well
advanced 1n the middle of the seventeenth century In the
mtroduction of his “Rudolphine Tables”, Kepler had hailed
Copernicus as “the man of free soul” In the face of
tremendous difficulties, and swimming agamnst the crazy
current of learned ignorance, he rendered signal services to
the cause of the great philosophical revolution heralded by
the work of Corpernicus, and thus gave a big impetus to the
movement to set human soul free

GIORDANO BRUNO

“The earth moves’, came to be the slogan of the mighty
movement based upon the belief 1n science and 1 the power
of human mind to discover objective truths The most
dramauc figure of that age of struggle between saence and
religion, knowledge and ignorance, was Giordano Bruno
whose martyrdom 1n 1600 manifested the crassest form of
the fierce antagonism to human proorecc renrecentad hv
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tradiions and antiquated ideas Belind 1ts occasional
climaxes which have been recorded promimently in the
history of that epoch, a legion of less known persons parti-
cpated 1n the diama which stands out as the most brilhant
chapter of Emopean history  While astronomy and mathe-
matics led the seaich for the laws of inammate nature and
weie presently ranfoiced by the 1se of physics, human
mind was breaking also into the mysterious realm of the
structure of the human body and trying to ascertain the
laws of 1ts mntanal functioning

MODERN MEDICINE

For ncarly two thousand ycais Aristotle dominated the
mntellectual lhife of Europe, as the highest authority of
Knowledge m all physical matters The smmlar position
was occupied by another Gieck as regards everything con-
cerned with discase, cure and the general state of the human
body In thesc matters, 1t was herctical to question the
wisdom of Galen Unul the sixteenth century, the Univer-
sity of Salermo was the mamn seat of medical learnming 1n
Europe It had been founded by Arab physicians who had
learned then lessons from Galen That Alexandrian
Physician had certainly made some investigation 1nto the
Structure of the human body, and had enunciated some of
the rudimentary principles of the medical science But
In course of centuries lus teachings, Ithe the teachings of
Mmany other ancient sages, were so much mined up with all
Sorts of superstitious notions that, at the close of the middle-
ages, humbug and fraud very largely passed as the medical
science 1n Euwope

Paracelsius was the first to raise the standard of revolt
m this respect  He lived 1n the earlier part of the sixteenth
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century, and harnessed whatever knowledge of chemistry
eusted 1 those days for the service of medicme Unul
then, chenustry was idenucal with alchemy, that vain chase
after the comersion of base metals mnto precious gold
Paracelsius dared dispute the authority of Galen, and fought
for commonsense 1n the treatment of disease He also got
mto trouble, but m his case the resistance came not from
the Church but from the seats of “classical medical learn-
mg” His heresy was to teach that nature was the great
healer and that the function of medical science was to help
the normal functioming of the mechanical processes 1n-
herent 1n the structure of the human body  Although not
said m so many words, the implication of that sound
doctrine, since then recognised as the fundamental prinaple
of therapeuucs, was to regard the human body as an
orgamism Which hived independently by itself That was a
mortal blow to the doctrine of soul  Another step towards
the spiritual hiberauon of man

The foundation of the modern medical saience, how-
ever, was laid by Vesahus, whose famous book on “The
Structure of the Human Body” appeared imn the same year
as the revolutionary treatise by Copernicus  Galen was the
first to dissect the human body with the object of finding
out how 1t was really constructed In the sixteenth century,
Vesalius emulated that hereucal act in the Unnersity of
Padua He discovered that Galen's observations had been
perfunctory and had led to wrong conclusions He
cstabhished the saentific method of observation and empuri-
cal deduction, 1n the realm of the study of the human bodyv,
by dissecting 1t before the students when he taught them
anatomy Apart from the direct result of the method, he
drove home the larger philosophical lesson that, if the
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actual dissccion contradicted the teachings of the
Alenandman sage, then the latter’s doctrines must be
ignored  His book contained the result of a sober study—
an objective approach to the mysteries concerning the struc-
turc and funcuions of the human body—independent of
traditional notions, fortified by an uncritical acceptance
of author1ties, and free from all the then prevailing specula-

trons about alleged corelations, between planets and human
bodices

The danng to penetrate 1nto the mysteries of the sinful
abode of the soul produced far-reaching philosophucal
consequences as well as the contributon made to the art
of healing The traditional super-naturalism had per-
suaded man to behieve that there was some mysterious rela-
tion between the macrocosm and the microcosm To
tamper with the Jatter was considered to be heretical, be-
cause that amounted to mnterference with the providential
cosmic law which had predetermined even the munutest
cvents regarding the disease and cure of the human body
All that vain and venerable notion was thrown to the winds
when nformation, received by dissecung dead human
bodies, proved to be fruitful for the purposes of healing
Once again, knowledge gave man power Diseases were not
predetermined events  They were not caused by the wrath
of God Their causes could be discovered by human in-
telligence, and cradicated by human ingenuity Man was
not a helpless playthmg 1n the hand of a whimsical God,
on the contrary, he possessed 1n himself the source of end-
less power denived from the knowledge of the real nature
of his being and becoming



XI

AS the founder of modern physics and mechanics, Galileo
deserves the honour of having ushered 1n the age of saence
and thrown open before Europe the gates of avilisanon It
1s well known how he was persecuted practically throughout
his Life, and was condemned to die 1n prison, a blind old
man But the services rendered by Giordano Bruno to the
cause of the spiritual liberation of man are not so well
known, though his martyrdom was the most dramtic event
m that long struggle between knowledge and ignorance,
reason and prejudice which had to be fought to bring
European humanity out of the wilderness of barbarism and
msprre 1t with the vision of the dawn of avilisation
Bruno perhaps was one of the greatest rebels of history
The sigmificance of his stormy life can be fully apprecated
only by those who know that revolt against traditional be-
liefs 1s the most powerful lever of human progress For
having the courage to tell the great truth that orthodoxy
had neither morality nor belief, he received the atrocious
sentence to be burnt aline That barbarous act was com-
mitted less than three hundred and fifty years ago 1n Rome
the centre of the holy world of Christianity  But the sen-
tence passed upon him was really a sentence of death aganst
the forces of ignorance and intolerance which for centuries
had stubbornly resisted the spirtual liberation of man
The truth he calmly pronounced when the barbarous
sentence was passed upon him must have made his vindic-
tive judges feel like criminals shuddering before a thunder-
;ng verdict of history  He said “Perhaps 1t 15 with greater
ear that ye pass this sentence upon me than I recerve 1t
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Intolerance 1s not an expression of power  The fear of
truth makes those trading 1n ignorance and falsehood take
shelter 1n mtolerance  The martyrdom of the pioncers of
modern avilisation was caused by a mortal fear for the Iight
of rcason and science, bound to dispel the darkness of
ignorance wiich had kept human spirit 1n bondage for so
many centuries

DISCOVERY OF TELESCOPE

Only eight years after the martyrdom of Bruno, man
made a simple mstrument which gave him the power to peer
mnto the depths of the heavens and establish the truth which
he had propagated as the logical consequence of the restora-
tton of heho centrism by Copernicus  In 1608, a Dutchman
named Lippershey made the first telescope  The next year,
Galileco manufactured a better instrument and turning it
towards the shy he found that thc moon was a physical
object constiucted more or less like our earth Making
bold deductions fiom the Copernican theory, Bruno had
dclegated the sun itself to the position of one among an
endless number of fixed stars  That was one of lus heresics
With his primitive telescope, within the course of one year,
Galileo discovered no less than forty fined stars, cach of
which was found to be as luminous or more so, as the sun

Unul then, those glorious heavenly bodies were un-
Kknown to, and unsecen by man The old belief was that
the stars were made by God to 1lluminate the night and that
the starry dome was there to afford man the pleasure of
looking at 1t, and sing the praise of the benevolent creator

The simple contrivance of fixing two lenses at the ends
of a narrow cylinder enabled man to discover that the stars
were situated so far away from the earth that only a minute
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fracuon of their brilliance could ever reach 1t If a shightly
larger part of their brilliance reached the earth, the terres-
trial beings would be blhinded 1nstead of being benefited by
that gift of God  If the stars were created for i1lluminating
the earth, why were they placed so far away? The dis-
covery, thanks to that early achievement of technology,
naturally ramsed such questions, and created doubt about
the time-honoured doctrine of the human destiny of the
Umwerse The human being 1s not the crowning glory of
God’s creation

The Univeise with all 1ts grandeur and beauty 15 not
created to nstil 1 man a reverential awe for 1its creator
1t 15 there, for no other reason than to exist Man 1s a part
of this eternal existence, and 1s potentially possessed of the
power to unravel 1ts mysteries, the power derived from the
knowledge enabling him to make ever greater conquests
This endless vista of progress, knowledge and power was
opened up before man already in the beginming of the age
of science

Those who suffered, and sacrificed everything, often to
the extent of their lives, for helping man reahse the power
to make his own destiny, are, therefore, to be honoured
and commemorated more than the numerous tribe of saints
and sacerdotes who, from time 1mmemonal, pretended to
be the promoters of the spiritual well-being of man, but
actually kept him in the darkness of ignorance and pre-
judice  Even to-day, the world 1s not altogether free from
the quackery of those doctors of divinity who disparage
saence because 1t undermines therr position of power and
privilege  Europe could enter the age of aivilisation only by
repudiating the authority of those agents of God Bruno
was the most dramatic figure 1n that historic rebellion
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LIFE OF GIORDANO BRUNO

Born scven years after the death of Copernicus, that s,
just about the time of the making of the first telescope,
Bruno entered the monastic order which alone i those days
offered the lersuie indispensable for leaining and scientific
mvestigaton  He became a Dominican monl, but, Itke so
many other thoughtful men of his time, was soon suspected
of heresy, and since then hus life became a long chain of
persecution and hostilitics

He was too courageous a rebel to compromise his con-
vicuon and hide Ins opimions  Consequently, he had to
run away not only fiom the monstery, but out of Italy, to
be beyond the reach of the Pope But even abroad, rel-
gious mtolerance and orthodoxy haunted lnm, compelling
him to fly from one country after another, and cverywhere
he Iived the Iife of a destitute and vagabond ~ First, he went
to Geneva, but there Calvimist bigotry would not tolerate
his teaching that the earth rotated around the sun His
heretical views proved to be too advanced even {or the seat
of classical learning 1 Paris  Trom there, he went to
Oxford and for some time lectured on Cosmology Before
long, he was driven out also from England and went to
Germany to find things cqually too hot Finally, he
decided to brave the bigots i his native land and 1n 1592
returned to Venice

Theie he fell i the hands of the Holy Inquisition
After cight years of imprisonment, he was sentenced with
the famous but fearful formula—punish lum as merafully
as possible, and without sheeding of blood,” which meant
that he was to be buint alive
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In his memorrs he left some hughly interesting record
of the cultural corruption of that age of sanctimonious
suspicion agamst everything new and enlighteming
Wherever he went, he found “sceptiasm under the polish
of hypocricy”, therefore, he declared that he was fighting
“not against the belief of man, but against their pretended
belief” The central thesis of hus book, “The Triumphant
Beast,” for which he was condemned of heresy, was that
the orthodoxy of the age had necither morality nor behief

DANGEROUS HERETIC

But Bruno commtted not one “heresy” His heresies
were mmnumerable He was a prodigious spirit  Though
not a scientist 1n the technical sense, he persomfied the spirit
of saience which was the new philosophy raising its head as
the terror for religion, because 1t proposed to set the
spirit of man free

He taught that space was infimte and that 1t was filled
with self-luminous bodies That doctrine, subsequently
demonstrated by modern astronomy, was expounded 1n his
work called “The Plurality of Worlds”, in which he mamn-
tained that every star was a sun, and there was an nfinite
number of stars

He believed that the world was anmimated by an intelli-
gent soul which was the cause of forms, but not of matter,
which hved in all things, even such as seemed not to live
"That particular heresy of his was not at all irreligious He
preached Pantheism which 1s the highest form of religion
masmuch as the latter 1s based upon a sincere faith, not
afraid of 1ts own logic But bemng the highest form of
religion, Pantheism liquidates rehgion It 1s only an in-
verted form of Materiahism  No wonder Bruno was con-
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sidered to bLe the most dangerous herctic and, thercfore,
pumshed with exemplary cruclty

He further held that everything was ready to become
organised, that matter was the mother of forms and also
therr grave and that matter and the soul of the world
together constituted God  Though the 1dea of God was
still retamed, Biuno s philosophy was out and out materia-
Lisuc  Thercefore, he incorporated, more than anybody else,
the spirit of science which enabled man to be encouraged by
the dawn of avilisation

AHEAD OF HIS TIME

Like all really great men, Bruno was much ahead of
lis ime  He was a real pioneer, and, therefore, he was
such an intrepid rebel  The scholastic learming of the
mddle ages had elaborated the simple dogmas of primitive
Christiamity 1nto an rmposing system of theology with the
aid of the teachings of the semi-materialist Anistotle  For
several centuries that rationalised irrationalism put up an
apparently learned 1csistence to science  So long as the
rational foundation of orthodoxy remained unchallenged,
science had to put up with a condescending toleration
Bruno dared to strike at the very root of the systcm of
orthodox learning which he characterised as the “Trium-
phant Beast ™

Aristotle had taught that a thing was composed of
form and matter, but he subordinated the latter to the
former by holding that matter only had the potentiality of
becoming whatever the form might make of it  Bruno
revised the relation, and mantained that matter was not
the potential, but 1t was the actual and the active  Matter
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XI1I

A HISTORIAN of European culture writes —“Never can
moral 1nterests, however pure, stand agamnst intellect
enforced truth On this ill-omened question, the Church
ventured her battle, and lost 1t.” (Draper)

The historical conflict between reason and religion,
Kknowledge and prejudice saence and the Church, reached
its climax 1n the lhife of Galileo The one was represented
by his works, and the other by lis persecution His life
was not only the climax of a listoric struggle, 1t marked
the end of that conflict The forces of orgamsed religion,
based upon popular prejudice, were defeated Reason,
Knowledge and scence came out victorrous The founda-
tion of avilisation having been laid on the martyrdom of
1ts pioneers, the European humanity was free to build the
supel-structure which, though sufficiently imposing already,
1s yet only the beginning of the glorious creation of man, set
free by knowledge and emboldened with ever growing
power ,
After Leonardo da Vina, the progress of science had
been mainly confined to the realm of pure mathematical
abstraction ~ That preparatory stage was necessary
Gahileo made deasnve contributions to that preparation,
but his distinctin e merit was to show that man could derive
great power from the knowledge of nature. By manu-
facturing the telescope and popularising the method of
observation and experiment, Galileo broke down the for-
bidding wall of prejudices which had blocked the spread
of the new 1deas to the common people who were not
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attached to the established soaial order so as to refuse to see
things when they were clearly presented before them  Only
those who were denving benefit from the established soaal
order were fanatical defenders of the traditional 1deas
which provided the moral, metaphysical and divine sanction
for prevailing notions and established insututions As
far as the people at large were concerned, prejudice alone
stood on the way They were not capable of appreciating
the value of saence, so long as it remained a matter of
mathematical abstracion The knowledge was accesstble
to, and often appreciated by, some disunguished members of
the priestly class whose intellectual convicuons could not get
the better of their loyalty to the established order Galileo
made saentfic knowledge accessible to the common man
and, consequently, started it on 1ts trrumphant march

MODERN PHYSICS

While finally establishing Copernican astronomy on
the strength of empirical evidence gathered with the help
of his telescope, Gahleo was the founder of modern physics
His contributions in this respect sumulated the growth of
the revolutionarv sciences of mechanics and hydraulics
Thanks to that epoch-making achievement, Galileo “ranks

with Archimedes as one of the most illustrions scientific
men the world has ever seen”

The saence of physics describes Nature mathematically
Mathematcs deals with quantitive values If the nature 1s
composed of such entities as can be quantitati ely measured,
1ts laws should be accessible to discovery, and possible of
concrete formulation, so that man’s struggle aganst nature
need no longer be a blind groping mn the dark, but an
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mtelhgent scarch for the truth and a practical quest for
power To treat nature mathematically, that 1s to say, to
reduce her to quantitatively measurable entities, was the
fundamental contribution of Galileo’s genrus

Such a treatment 1s not possible, unless Nature 1s con-
caved as a mathematically constructed machine Galileo's
point of departure was that profoundly revolutionary con-
ception  Indeed, the conception itself was not altogether
new It was not born with Gahleo It 1s as old as the
speculauve genius of man  But 1t was Galileo’s genius
which demonstrated that grand conception through the
observation of phenomena, and ewperimentation with
physical entities 1solated from their sctting m the co-
ordinated scheme of nature Everybody knows that Gali-
lco was the discoverer of the three Laws of Motion But
only a few 1calise that those elementary princples of
physics, empirically deduced, verified the speculative con-
ception that the natuie 1s a mathematical machine The
mmmediate conscquence of Galileo’s discovery of the Laws
of Motion was to give a convinang explanation for the
movement of heavenly bodies as pictured in the mathe-
matical abstraction of Copermicus and Kepler

The movement of bodies cannot be correctly described,
their past cannot be reconstructed and therr future pre-
dicted, unless the Law of Motion 1tself 1s understood If
the Umverse 1s a Cosmos, and since 1t 15 made of measur-
able entitics, 1t should be possible to discover the Law of
Motion Galileo began lus imnvestigation with the observa-
tion of the behaviour of falling bodies His observation
was fruitful because he 1solated one particular phenomenon
to study by measuring 1t mathematically Motion could
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not be properly studied so as to reveal its laws, before
there was a clearness and preasion about the idea of
motion 1tself Only through that method, natural pheno-
mena, physical entities, can be subjected to a mathematical
trecatment ‘To formulate these fundamental principles
of the scientific method of enquiry, was the real contri-
bution of Galileo to the advancement of human knowledge

ATOMS

From the commonsense knowledge that everything has
size, shape, and weight, Galileo assumed that all the mm-
portant properties of natural phenomena could be mathe-
matically described As a saentist trymng to explamn
phenomena, he also assumed that the world was ultimately
composed of atoms Being the basic constituents of every
physical entity, the atoms have size, shape and weight
They are 1n a constant motion 1n course of which they
combine ito all sorts of physical entities So, the dis-
covery of the Laws of Motion should enable one to explain
phenomena as they are The conclusion of the funda-
mental hypothesis of physics 15 even more far-reaching
Knowledge of its laws should enable man to manipulate
motion And the ability to do so would give him the
power not only to harness the forces of nature, but also to
create new things out of the resources available 1n nature

MECHANICS

The science of mechamcs, thus, 1s the practical aspect
of physics  Galileo’s mind worked 1n both the directions
of conceiving the umversal mechamsm 1n mathematical
abstraction, also of making practical deductions from that
conception  The discovery of the Laws of Motion and
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cventuallv the wdentuficiton of power with the physical
content of the mataphysical coneept of foree, led to the
devddopment of technology which opened up  the  flood-
gates of human crcatneness, and ¢nabled man to be really
caviined

JTurming s wlescope on the planets, Galileo  dis-
corvered that Venus and Mercury also went through phases
just as the moon  IThe telescope setded for ever the
controversy between goo centrism and helio centrism - The
warghuest objection agmnst the Copermican theory was
“H the doctrine be true, the planet Venus ought to show
phases Iike the moon * Copermicus himself was not able
to ovacome the difficulty  Man's ability to enlarge the
rcach of lus vision with the hedp of two lenses overcame
that difficulty  Very soon Galilco’s telescope made still
othcr discovearies He found that just as carth has its
satellite, sinilarly Jupiter bhad four satellites It was 1m-
medhately seen that the planet offered a yimature repre-
scntation of the solar system as depicted by Copermicus
Through the telcscope he demonstrated to lus pupils that
the Milky Way was composed of thousands and thousands
of stars and finally, he discovered spots on the sun, and
mamtamned that 1t revolved on 1ts own axis once a month

The old controversy could no longer be carried on
It was no longer a matter of argumentation and authority,
but observation, and mathematical deductions from ob-
served facts  The custodians of 1gnorance and the enemies
of human progress were at the end of thewr wits  They
sought to suflc the voice of Galilleo  His martyrdom was
not so dramatic as that of Bruno But the effort to stifle
the voice of science by pracucally burying the great
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scentist was the last act of spinitual barbarism which only
quickened the progress of knowledge and hastened its own
downfall

GALILEO'S ACHIEVEMENTS

Before proceeding to recollect the martyrdom of
Galileo, 1t 15 necessary to appreciate his achievements
some more detail, so as to have a proper understanding of
the significance of modern science  Galileo's experiment at
the Tower of Pisa 1s known to every schoolboy The tower
1s 179 feet high and overhangs 1ts base by sixteen and a half
feet Galileo carried on to the top of the tower two weights,
one of hundred pounds and another of one He released
them at the same moment, and they struck the ground
simultaneously That experiment, simple enough to be
watched and repeated by anybody, should have been recog-
mased as a definite repudiation of the traditional motion that
a heavy weight came down to the ground more rapidly than
a lighter one But the old notion was based upon the
authonty of Anstotle, whose doctrines had been so very
useful for the Christian Church to rationalise 1ts 1rrationa-
hsm  If anybody tried to prove that Anstotle was wrong,
so much the worse for him  He was a heretic, and should
be sent to the stake

The young scientist did not meet that fate rightaway
But lus pretention to refute Arstotle was the object of
ndicule from the “learned” They had thewr Classics
written by the nfallible sages of antiquity, which had
satisfied the learned throughout the world for two thousand
years, why should they now throw away that old wisdom
siwply because a crazy young man had the foolishness of
abandoning the clothuers’ trade for the pastime of dropping
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stones from the Tower of Pisa? So immpervious to reason
was the prejudice of the learning of the Church dignitaries,
that Galileo gave them up as incorrigible and went to the
mercantile Republic of Geneva to be appointed the pro-
fessor of Physics in the Umiversity of Padua

There, he demonstrated the power of his primitive
telescope which could reveal the legendariness of the tradi-
tional wisdom nheited from Ptolemy His discoveries
were declared to be mere optical deceptions It was main-
tamed by the wise men even at that seat of liberal learning
that, since the satellites discovered by Galileo were not
visible to the naked eye, they must be useless and, being
uscless, they could not exist Such childish arguments
could be advanced only by people who knew that they were
fighting for a lost cause The new 1deas challenging trads-
tional authorities and venerable prejudices were no longer
matters of speculation They could be demonstrated to
be corresponding with objective realities  Science could no
longer be resisted The death-knell of barbarism was
sounded, Civihsation was knoching at the door All the
frantic efforts to stem the tide of human progress since then
have proved of no availl But the entire humanity 1s still
to be benefited by the sublime heritage of that heroic
struggle fought by the pioneers of civilisation against the
blind forces of 1gnorance and prejudice
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XIIX

BY the end of the sixteenth century, Europe was nearing
the end of her long, tortuous and painful journey through
the centuries of barbarism glorified as the age of pure
Christian culture The trail, blazed by Roger Bacon
three hundred years before, had been followed up by
a band of brave pioneers, whose heroism, martyrdom
and achievements culminated 1n the final wvictory of
the revolution 1n the 1dea about the location of
heavenly bodies, and the foundation of modern physics
and mechanics Galilleo died the year Newton was
born His Laws of Motion, together with Kepler's laws,
enabled Newton to construct the theory of universal gravita-
tion as the cornerstone of the system of Natural Philosophy
which replaced the traditional teleological conception of
the world buttressed upon the primtive faith in the
super-natural

Galileo’s genmus opened up another line of develop-
ment which led to consequences, equally or even more re-
volutionary, because they concerned the immediate
environments of man and increased his power to
react upon them Less than a hundred years intervened
between the construction of the telescope by Galileo and
the formation of the Law of Gravitation by Newton
Saenufic discoveries, made during that brief span
of time, had the accumulated effect of stimulating an out-
burst of man’s creative energy during the exghteenth century
which placed Europe at the forefront of human progress,
as the aeator of the ncalculably powerful agency—
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Machine, which 1s bound to avilise entire humanity
eventually

PRECURSORS OF NEWTON

The appearance of Newton as the prophet of the new
philosophy, was heralded by a number of scientists, all of
whom were mspired by the discoveries of Galileo
Kepler deduced the laws of planetary motion Francis
Bacon gave a tremendous 1mpetus to scentific investigation
by establishing the method of reasoning from observed
facts as the only rehable guide to the discovery of truth
Harvey discovered the arculation of blood Drebble
manufactured the thermometer, the prinaple for the
construction of which had already been discovered
by Galileo Learming from the unpublished papers also
of Galileo, Torncell: invented the barometer and dis-
covered atmospheric pressure Guericke mnvented the air-
pump Pascal cariied on mnvestigations mto the pressure
of atmosphere Robeit Boyle discovered the law of gas-
pressuie and founded modern chemustry Van Helmont
discovered the conservation of matter and carbon-dioxide
gas Roemer calculated the veloaty of hght Mayow dis-
covered ovygen 1n the air, and later nitrogen  In the midst
of that imposing company there stood out the 10mantic
figurc of Descartes who, together with Galileo and Newton,
shaies the honour of the spmritual fatherhood of modern
Europe His talent as a mathematician and a physicst
may have been surpassed by others But as a philosopher,
he remained the source of inspiration unul the recent rise
of saentific materialism which atself owes a good deal to
Cartesian criticism

Those were the progeny who carried on the worl so
very successfully commenced by Galileo The immediate

6
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results of his mvestigation, apart from the triumph of the
mechamstic conception of the Umwverse, were equally
imposing A pracuical problem of espenmentation
which had baffled Galileo, led one of his pupis to
the discovery of the princple of the barometer While
editing lus papers deahng with the Laws of Motion,
Torricellh discovered some notes referring to Galileo’s
failure to pump a column of water above a certain height
The mvestigation of that problem led lum to the discovery
of the relation between atmospheric pressure and the rise of
the column of water The 1esult was the miention of the
barometer That invenuon also represented a long step,
taken perhaps as yet without knowing, towards the eventual

discovery that mouve power could be generated from
pressure

AIR-PUMP

The manufacture of the barometer immediately led to
the imvention of the air-pump In maling the barometer,
Torricellr found that a space at the top of the tube con-
tamned nothing It was a vacuum Experience dispelled
another venerable prejudice, Nature abhors vacuum.
Nature may do so But she could not prevent man from
creating one  If some space can be without awr, arr can
be removed from any place with a suitable device That
device was presently manufactured It was the air-pump.
It was 2 mactune, which was to undergo a whole process
of 1mproyements to become a powerful mnstrument 1n the

hand of man 1n s struggle for the conquest of knowledge
and power

Gal That 15 a very brief statement of the achievements of
eo  How was he treated for armmng man with the
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Kknowledge to open up a new chapter of progress? Only
posterity could judge him by the positive merit of his works
But during lus Iife-ime, he had to face the fury of the
enemics of the spiritual Iiberation of man  Saentific know-
ledge equipped man with the power to march ahead, and
in order to do that, he had to turn lus back upon tradi-
ttonnl 1deas, and rise 1n revolt agaimnst established institu-
tions and prevalent standaids of value Therefore,
mstead of being rewairded, Galileo was persecuted and
pumshed

CAREER OF GALILEO

It 1s not generally known that the Laws of Motion
were not published untl after his death And they might
not have ever been included in the accumulated store of
human Lknowledge, had the heavy hand of bigotry been
able to reach them After Galileo’s death, his papers
were smuggled out of Italy, and sent for publication in
Holland, where there was no Inqusiton The harass-
ment that he suffered for his astronomical views must have
discouraged Galileo to publish his epoch-making theories
of mechamcs, although he had begun formulating them
already from the early youtn

Born in Pisa 1n 1564, he studied mathematics, and
became acquainted with the work of Copermicus which
was then creating wide-spread sensation At the age of
26, he became Professor of Mathematics in the University
of his native aty It was there that he discovered the
pumnaple of the pendulum, observed the law of falling
bodies, and consequently collected the data which even-
tually enabled him to discover the Laws of Motion But
his telescope got him into trouble He not only hrmself
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peered into the mysteries of the heaven, but exposed them
1o the vulgar vision of the ordinary mortal whom religion
had taught to raise the euves to the starry dome only with
a reverential awe.

He had left his nauie dnv in disgust, because the
learned there would not learn from the obvious lesson
deduced from his simple experiment at the Tower of Pisa
His heretical views of asoonomy vere expressed in the
University of Padua, vhere the secalar power of a mercan-
tile Republic at least to some extent protected science
against the vindictiveness of the Vancan. But a heretic
Iike Galileo, who dared conceive the Universe as a mathe-
matical machine, could not be tolerated even there.

CONDEMINED AS HERETIC

As all his opponents argued on the authority of the
Scriptures, Galileo overcame his temperamental dmdit,
and publichh dedlared that the Scriptures were not inten-
ded as a saenttfic authority Thereupon, he was con-
demned as a heretic from all the pulpits thronghout the
Christian world. At that time, he received an invitation
to become the astronomer of the Duke of Tuscanv. Hoping
that the powerful Duke would protect him agamnst the
wrath of the Church, he accepted the invitation, but only
to find himself within the junsdiction of the Pope.
Presently, he was summoned to Rome to appear before
the Inqusition for explaming s condua. He had to
obev  He was accused of having tanght thar the earth
moved, that the sun v-as stationary, and of having attempt-
ed 1o reconcle those heretical doctrines with the
§criptm—e5_ The charges themselves shoved how woefully
ignorant were the men vho presumed to judge the opiiﬁo;l
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of the saenust  However, they judged and found him
gutlty  The sentence was that he must renounce hus here-
tical opimon and pledge himself not to preach them or
publish them m the future  The alternatnne was hife-long
imprisonment  In that tragic moment, Galileo failed to
auam the moral height 1cached by Bruno But perhaps
his umidity was a blessing 1n disguise for posterity
He Ined to accomphish the great work of laying the
foundation of modern physics

RECANTATION

The recantation of Galileo encouraged the prous custo-
dians of 1gnorance to dehiver their last, fierce but futile,
auack against the unshakable monument of knowledge
raised by the liberated spirit of man The Copernican
system was condemned as heretical  Its preaching was
prolubtted Kepler's work suffered the same fate  Galileo's
letters were withheld from arculation The Copernican
astronomy was denounced in a Papal Bull as late as in
1616 as *‘that false Pythagorean doctiine, utterly contrary
to the Holy Scmptures” Bruno's “Triumphant Beast”
was still raving  But 1t had just the contrary effect

CONVICTED AGAIN

After several years of quiet work, Galileo’s spirit again
burst out 1nto open revolt In 1632, us mamn philosophical
work, “The System of the World”, was published The
object was to re affirm the truth of the Copernican doctrine
It was wntten 1 the form of a dialogue, three persons
pauapating m the conversation Two of them were
depicted as true plulosophers, while the third, named
Sumplicto, was the defender of the orthodox view He
was made to look rnidiculous It was generally believed that



90 FROM SAVAGERY TO CIVILISATION

the third person was meant to represent the Pope  Galileo
was again summoned to appear before the Inquisition  He
was an old man by that time He was accused of heresy,
mn addition to having violated the pledge given previously
to the Holy Inquisition But once again he was offered
absolution “if with a sincere heart he would abjure and
curse his herestes ” Haunted by the dreadful spectre of death
by being burned alive, the old man again recanted But
then the vindictiveness of the “Triumphant Beast” at bay
manifested 1tself Even after his self-humiliation, the old
man was condemned to spend the rest of his life 1n prison,
so that his offences might not go altogether unpumshed,
and as a warming for others People concerned with the
publication of his book were also severely pumshed The
sentence against Galileo and his abjuration were ordered
to be read publicly in all the Umiversities

LAWS OF MOTION

On the intervention of powerful sympathisers, who
lacked the courage of conviction, after several years of
imprisonment, the old man was allowed to hve a prisoner
m his own house He was very1ll  But the permission for
his removal to Florence for medical treatment was refused
The order was to treat him with mnexorable severity Quite
naturally, the old man fell 1nto a state of melanchoha After
five years, he was allowed to go to Florence But there also
he was forbidden to leave his house or to receive any friends
He lost his eye sight  The only pleasure of looking at the
shy was also gone That again was perhaps a blessing 1n
disguise  Blindness compelled lum to devote himself
exclusively to the study of physics It was during those
dreary years of infirmity and untold misery that he wrote
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on the Laws of Motion, which were smuggled out by friends
to be published later on n Holland  “The exquusite refine-
ment of ecclesiastical vengeance pursued him remorselessly,
and now gave lum pernussion to see lus friends when sight
was no longer possible

DEATH

In the last years of lus Iife, he became completely deaf,
but even then, he carried on nvestigations to the nature
of the force of percussion He died m 1642, an old man
of seventy-cight, for twelve years a prisoner of the Inquisi-
tion Ecclesiastical wvindictiveness puisued him  even
beyond the grave  He was demed the right to make a wili,
and was not allowed to be buried m a consecrated giound

The desne of Ins {riends and admmers to buld a
monument to lus memory could not be fulfilled until the
nimecteenth century By that time, lus martyrdom had
borne fruit  Ennobled by the knowledge, for the sake of
which he suffered torment, tyranny and humihiation all his
life, Europe could appreciate his great services But the
age of saence atself 1s the monument to the honour of
Gallleo The monument recently constructed in the
chuichyard of Santa Croce 1s superfluous, except to remmnd
manhkind of their barbarous past Galileo will be vindi-
cated only when barbaiism, sull rampant over a large part
of the woild, 1s completely destoyed and mankind as a
whole marches triumphantly towards the goal of a real
civilisation



X1v

THE martyrdom of Galileo only helped to sumulate
enquiry mnto the mathematical structure of nature Galileo’s
achievements opened up two parallel processes of develop-
ment They can be convemently described as of theory
and practice Before the mathematical conception of nature
could be elaborated on a sufficiently large scale, mathe-
matics 1tself must grow to measure up with the enormous
task of giving a theoretical esplanation of nature That
most powerful intellectual instrument was developed
during the seventeenth century Again 1t was not the
gemus of any one single mdividual that equipped mankind
with that powerful instrument of spiritual liberation
Apart from many others, three men have come down 1n

history as the founders of modern mathematics,—Descartes,
Letbniz and Newton

The laws of motion, formulated by Galileo, eventually
enabled Newton to penetrate the mysteries of the mecha-
nics of the Umiverse  But 1n the meanume, mathematics
had to be developed to serve as the instrument in that
investigation  Newton himself was one of the founders of
modern mathematics But before him, Descartes had
invented analytical geometry which helped Newton to

formulate the laws of celestial mechanics, after he had dis-
carded Euclid as worthless

DESCARTES ADVENT

Descartes was born at the end of the sixteenth century,
more than thirty years younger than Gahleo He con-
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cerned himself mostly with the theoretical process of scien-
ufic development He dided at the comparatively young
age of fifty-four, and was a contemporary of Galileo during
the closing period of the latter’s hife The speculations of
Descartes were even more subversive than the doctrines of
Galileo He developed the mechamstic conception of the
Universe mto an elaboiate system of philosophy He
escaped martyrdom thanks to Ius desne to avoird a clash
with the Chuaich For that, he has been accused of cowar-
dice or Jack of conviction The compromise was made by
lus postulating God as the ultimate creator, after lus own
speculations had dispensed with the very idea of cieation

But that was not a weakness of Descartes alone Newton
also suffered from 1t And most of the great scientists still
for along time found 1t very difficult to free themselves from
the venerable 1eligious prejudices

Although Descartes came to be honoured as the
founde1 of modern idealism, 1n r1eality he elaborated the
fundamental principles of materialism His corpuscular
theory made no essential distinction between the organic
and morganic nature He described plants and even
ammals as machines But he stopped there In order to
avoud a quarrel with the Chuich, he arbitranly excluded
man from the mechanical scheme of nature His most
brilliant discaple, De Lametrie, maintained that Descartes”
doctrines were carried to therr logical conclusion 1 his
(Lametrie’s) bookh “L'Homme Machine” ("Man 15 a
Machme") According to De Lametrie, “the wily philo-
Sopher, puiely for the sake of the persons, had patched on
his theory a soul which was reality quite superfluous ™
The fact that a great thinker like Descartes even 1n the
Seventeenth century found 1t necessary to do so, proved that
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the spiritual liberation of man from the tyranny of preju-
dice was still a distant cry

The question that agitated the minds of scientific and
thoughtful men 1n the seventeenth century was, how the
earth came mto existence Unless that question could be
answered except by assunung a creator, either as a personal
God or as some mystertous metaphysical princple, the
predominance of the rehgious mode of thought could not
be successfully challenged The 1ehgious doctrine of crea-
tion, 1n the last analysis, deprived man of any creative
power, and consequently placed an 1nsuperable obstacle on
the road to progress and avilisation opened up by the dis-
coveries and 1nventions of scence The answer to the
question about the origin of things came from various
directions The one given by Descartes was perhaps the
most comprehensive and convincing among all others of
that time

LAWS OF MOTION

It was generally felt that Galileo’s Laws of Motion
provided the clue to the solution of the problem of the
physical Universe Bruno had concerved of the idea that
motion, once generated, never really ceased to ewst, but
was only passed from one body to another Descartes deve-
loped that idea If a motion never ceased to esist, then,
logically 1t could be assumed that 1t had no beginning
‘What 1s noticed as the generation of motion, 1s simply 1ts
transference from one body to another From this, 1t
could be deduced that motion was eternal, and the different

kinds of motion observed 1n physical investigations were
ultimately of the same nature
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LEIBNIZ AND SPINOZA

Descartes reduced all forms of physical motion to the
movement of fine corpuscles which entered into the making
of all things and therefore 1n that of the whole world What
came to be known as the mechamstic view of the world, was
really onginated bv lum, although as a system of philoso-
plucal thought 1t recened much impetus also from Leibniz
and Spmoza Descartes 1s smd to have proved the logical
and philosophical possibility of natural science Not only
the physical but also the intellectual functions of hife were
regarded by Inm as the product of mechanical changes

Exen bLefore Newton, he realised the difficulty of action
at a distance, which difficulty appeared to be fatal for the
mechanistic view of the world Newton simplv set aside
the difficulty, and bwilt up Iis natural philosophy purelx
on empirical evidence Action at a distance could not be
concened, 1t was difficult to explain how one body could
influence another through axoid nevertheless their mutual
mter-action, was observed, and from that observed fact,
their future movements and locations could be predicted
For Neuwton those empirical facts were suffident But
Descartes was more a philosopher than a physiast in the
technical sense  For him the problem was not pracucal
but theoretical Of course in lis ume sdence was sull
far awax from the <tage where it could rest theorn on
practice In those days theories were ven largelv specu-
lamne But with Descartes speculation was gnen a
mathemitcal form It was not wild fantasv but logical
deductions from certamn assumptions which he called
“clear ideas’

The problem of action at a distance is imolved in
the old atomist theorn  The atomist asumpuion is indis-
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pensable, if all physical phenomena are to be reduced to
matter and motion, or matter-in-motion In order to
move, material particles must have space Consequently.
Newtonian phvsics had to postulate an emptv space

MYSTICAL EXPLANATION REJECTED

Grapphing with the more fundamental problem,
Descartes found 1t necessary to revise old atomism His
phisical theories were rejected by the great phvsicists who
folloned him Nevertheless, philosophically. the doctrines
of Descartes were very sound, and were destined to survive
the mechanical natural philosophy of Newton More
than two-hundred years ago, modern phwsies found
it necessary to postulate some pervasne medium filling up

the space Descartes had the audaaty to make a siular
postulate

Rejecung the old atomust theory he concened space
as filled with matter The conception was rather curious
but very bold It gave an unambiguous answer to the
question how the world came to be By mamtaming
that the atoms were not mdivisible he anuapated later
developments of physics He postulated moving corpus-
cles as the ulumate phvsical umits, but visualised the
nterestices between those corpuscles as filled with a finer
matter To explan the ongin of dtus latter, he intro-
duced a rather arbitrary device which rendered lus whole
phvsical theory unacceptable to later scientists

He concenved the fine matter filling the space as sort
of splinters thrown off by the corpuscles rubbmg one
another Once that assumption was made, the rest was to
be deduced mathemaucallh He explained how the
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movcment of the corpuscles as well as of all bodies com-
poscd of them resulted from therr movements strictly
according to the laws of mechamical mmpact According
to him, all bodies were subjected to motions, and all
natural phenomena consisted merely of the conduction of
the motion of one body to another The most audacious
part of Descartes’ speculation was that he made no distinc-
tion between the organic and inorganic phenomena
Thus, the sum total of his doctrines was complete re-
jection of all mystical explanation of nature He pro-
vided the mising physical science with the basis of a self-
contammed philosophical system

“Give me matter and motion, and I will construct the
Universe” ‘That was Descartes’ answer to the question
how the world came nto existence But at the same time,
1t was a challenge to the whole body of religious belief
which started from the assumption either of a creator or of
an nscrutable Final Cause It 1s a strange story how he
eventually accommodated i his round-up mechanistic
view, the 1dea of a God, and consequently came to be
known to posterity not as a great physicist, but as a meta-
physiaan  But 1t was not any weakness of his reasoming
that compelled Descartes to make that compromise His
hypothetical explanation of the begiming of things was so
very rigorously mathematical that 1t made no room for any
superfiaal adjunct It 1s recorded that he himself did not
attach any importance to the metaphysical theory which
was subsequently associated with his name He was
primarily concerned with physical and mathematical
enquiries, and his sole object was to construct a mathe-
matically rigid mechanistic theory of all natural pheno-
mena  That object he accomphished i his work
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“Cosmos” About that time, Galileo’s martyrdom shoched
and terrified the whole of Europe It 1s said that, recerv-
ing that news, Descartes developed his metaphysical
doctrines with the object of hiding the nmmensely revolu-
uonary mmphcations of his earlier work

FROWN OF CHURCH

But umidity and weakness on the part of saentists
cannot check the ruthless operation of scientific truth
The fear to tell the truth again was not due to any moral
mferionity on the part of the scientists Human intellect
was stll termfied by the from of established authority
which was growing all the more fierce, the more 1t was
assailed by the triumphant march of science The revolu-
tionary signuficance of Descartes’ philosophy could be
fully appreciated only in the hght of modern physics,
whose foundation 1t Jaid But immediately, the genious
of Descartes enabled Newton to formulate the funda-
mental laws of physics and mechamcs on the strength of
empirical evidence By contributing to the theoretical
aspect of scentific progress, Descartes also quichened the

progress of saentific practice which ushered mn the age
of avilisauon



XV

THE assertion of the creatnneness of man presupposes re-
cogmuon of the reality of the physical wold If the
physical world s disnussed as unreal, then man's own
eststence ceases to be a reality  Lafe 1s a dream and what
can man do when he Inves only mn a dicam land?  There-
fore, thc possibility of science 15 conditional upon the
¢stablishment of the reality of the physical world

I'ull blooded rehigion does not 1egard the woild as
unical  Religion without a God 15 no rehgion  And a
personal God s the 1cal God The world 15 created by
God God 1s the supreme reality  His arcation cannot be
unrcal  Therefore, the world also 1s 1cal  As a part of
the world, man 1s also real This realistic view of the
world as well as of Iifc dominated the ntellectual life of
Luiope thhoughout the middle ages  The Scholastics weie
1calists  But religious realism degrades the digmty of man
He cwsts 1cally as a tiny cog of a gigantic wheel The
slave 15 not helped by the recognition of the reality ol his
slavery

Realism becomes the philosophical foundation of
science when the reality of the physical world 1s concerved
as independent of any other existence  Man can dare con-
ccive the 1dea ol conquering nature when the latter 1s no
longer regarded as a divine creation, not to be tampered
with by any impertinent mortal So long as the physical
world 1s regarded as real, because 1t 1s the creation of the
Supreme Reality (God), man cannot ever think of the
possibility of remaking it Yet, man becomes civilised only
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when he acquires the power of remaking the world Reb-
gious realism permits man to regard the world as real and
submit himself to the vidsstudes and tyrannies of that
reahnn It doss not ynspire him with the courage to frer
himself from the bondages of his environments, sodal as
well as phymical It does not help him to assert his creauve
ness so as to transform ugh realities mto beavuful ones and
replace harmful realities by useful ones. In order to feel
that he is free 10 act if onlv he has the knowledge which
gnves the power to do s