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Preface

THIS ESSAY WOULD HARDLY HAVE APPEARED BUT FOR THE
encouragement, suppart. and criticism of two persons, To one the hook
is dedicated; all my published historical work has becn in a sense a
joint enterprise in which she is the silent partner. The other is my col-
league and friend, Professor Earl . Hamilton. From the time in 1941
when I began to compose essavs dealing with the historical interrela-
tions between war and industry, he took an interest fur more generous
and sustained than any historian has the right to hope for from another
member of the craft. At a difficult point during the last war, his en-
thusiasm for the subject, and the financial support which Le obtained
for my research into it, kept me at work upon it. Since that time he has
combined critical interest with friendly indulgence in the proportions
most likely to stimulate an author to stay at his last. I onlv regret that
the work itself is not more worthy of his generous and constant in-
tellectual and moral support.

Other colleagues and friends have given me most constructive ad-
vice and encouragement. Among them are H. S. Bennett, A. L. Castle,
Mrs. M. W. Castle, §. C. Gilfillan. Waldemar Curian. Victor Hammer,
Jean [lugonnet, H. A. Innis, Jacques Maritain, Jean Mevnaud, Gerald
Mignot, William Pullin. Artur Schnebel, R. I Tawney, A. P. Usher
{who helped me to bring into relicf the central thesis of the essay),
and Jolin B. Wolf.

My debt to my colleagues of the Committee on Social Thought is
bev ond ad\nouledwmcnt Loth for their help in operating the enter-
prise and for their p"trhcul:n favors in connection with composition,
The essavs which led to the writing of this book were begun at the
time when the Committee was formed. For that reason and also be-
cause I have tried in writing the hook to serve one of the purposes of
the Committec —to draw together lhistorical knowledge which has
heen ]\'ept in separate compartments — the two enterprises have been
inseparable from the start. I am deeply grateful to the colleagues who
are my contemporaries for founding and sustaining the Committee on
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Social Thoughit and to my younger colleagues and student associates
for muking it into something worthy te endure. During the past cight
vears a number of other books have appeared by members and asso-
ciates of the Committee. These demonstrate far better than this book
how the purposes for which the Committee exists should be served.

The preparation of my own essay has involved, in small ways, many
of the difficulties which are likelv to beset all who turn toward what
seems to us of the Committee on Social Thought a major task of our
time, that of bringing some sort of unity and order out of the masses of
knowledge discovered by specialists during the last century and a half.
I have in mind especially the difficulty of treating several subjects to-
gether with the same competence that is rlghtly expected from the
scholar or the man of letters who treats only one. Drawn to consider
not only militury historv but industrial and ‘constitutional history, the
history “of science, of art, and of manners, 1 have become as I worked
un;rt-a-,mﬂlv conscious of how much I ought to know that I do not
know. In military history alone the blbhoqraphlc material available is
overwhehuingly vast, and T am troubled by the reflection that there is
much 1 ought to have stndied that I have been unable even to read. My
task both here and in connection with possible ways of treating the
subject of war. has been facilitated by the comprehensive book of my
colleague, Professor Quiney Wright. Though our treatment of the sub-
ject is different. I have had occasion to make frequent use of his two-
volume A Study of War.

I should have done very much worse in this matter of bibliography
had I not had the advantage in the early stages of my research of the
enterprise and precision of Miss Stella Lange, who ran down a great
deal of material for me. Since the war her place was taken by Mrs,
Netabel Rice. whose skill and devotion to her work have saved me
from mauy errors. In rewriting, preparing the manuscripts and the
tvpescripts for the press, I have been helped for more than five years
by Mrs. R Armour, whose admirable accuracy, efficiency, and dis-
cretion are bevond praise.

Funds to inance much of the research have come from two sources.
First. from the Social Science Research Council through the initiative
of Dr. Hamilton and on the recommendation of Dr. Innis and Professor
A. H. Cole of the Committee on Rescarch in Economic History, founded
by The Rockefeller Foundation. Second, from the Social Science Re-
search Committee of the University of Chicago and The Rockefeller
Foundation, through the initiative of my friend Professor Robert Red-
ficld. 1 wish to express my warm thanks to these bodies and these gen-
tlemen for their heartening encouragement.
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Some of the material in this book appeared, in a different form, in
The Review of Polities; The Economic History Review; The Journal of
Economic History, Measure; The Canadian Journal of Economics and
Palitics, published by the University of Toronto Press; in a book, Eco-
nomic Problems of War and Its Aftermath, published by the University
of Chicage Press in 1942; in The Constitution Reconsidered, edited by
Conyers Read and published in 1938 by the Celumbia University
Press; and in La Route de la guerre totale (Cahiers de la Fondation
Nationale des Sciences Politiques, no. 11). For permission to make use
of the material I have to thank the various editors,

1 have a special sense of gratitude and obligation to my publishers.
Everyone knows they are good publishers. They are more; they are
kind and sympathetic and understanding ones.

J. U. N
Chicago
January 1, 1950
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PART ONE

THE NEW WARFARE AND THE
GENESIS OF INDUSTRIALISM
Circa 1494 to Circa 1640



CHAPTER ONE

A Tripartite Division of European History

v 1660, OrR THEREABOUTS, THE CELEBRATED CHEMIST ROBERT BOYLE
observed that “the invention of gunpowder hath quite altered the con-
dition of martial affairs over the world, both by sea and land.” ! Until
the twentieth century no other product of man’s ingennity effected such
a change in warfare,

The change which drew Boyle’s comment had taken place mainly
during the preceding century and a half, beginning with a French in-
vasion of Italy in 1484, For Western Europe that period, which fol-
lowed Columbus’ vovages, was of decisive importance in the genesis of
modern industrial civilization. How was the growing command which
the Europeans exercised over their industrial resources connected with
their growing power of destruction? What relations had the new war-
fare to the employment of human talents and energies in ways leading
toward the industrialism which now dominates the lives of most men
and wormnen on this planet?

During the fifteenth century the Europeans became more con-
cerncd than their medieval ancestors had been with the actual condi-
tion of human bodies, of animals, of landscapes and skies, of all that
thev could sce, hear, touch, smell, and taste. The intensity of the human
desire to probe the world directly accessible to the senses led men to
seek new objects to satisfy old needs. The discovery of the Americas and
of new sea passages to India and China were two among many results
of this interest in the fresh exploration of nature. Nearer at hand the
same interest led people to re-cxamine and to cxploit anew the natural
resources of Eurape, to cross glaciers and climb mountains, to dig
stones and mine ores in larger quantities; to design and create new
kiuds of dress, furniture, tapestrics, and a bewildering variety of other
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sumptuous works of decorative art — paintings, statues, objects in
glass and iron — all conceived in the same spirit and sometimes by the
same artists as the new stvles of architecture which were spreading
from Italy over the Alps, as new towns and new parts of old towns were
planned and built. For some three generations following the Hundred
Years’ War, which ended in 1453, industrial growth, striking increases
in the yield of the land and striking commercial prosperity were fre-
quent on the Continent — all the way from Poland and the Balkans to
the toe of Italy and the Portuguese coast of the Spanish peninsula,
whence many discoverers set out on their voyages. The banqueting
tables of princes, nobles, and rich churchmen were heaped with meats,
fishes, fruits, and other delicacies which had never been seen in such
profusion in Westcrn Europe — not, at any rate, since the second cen-
tury of our era, when the Antonines ruled over the vast, unified Roman
Empire.

It was mainly for the rich, above all for the great establishments
from churches to mansions, maintained by bishops and princes, lesser
priests and nobles, and some municipal authorities, that craftsmen and
artists produced commodities in larger quantities than before. Yet
most ranks of the growing population, even poor journeymen and an
increasing number of other wage earners, had access to some of the
durable goods which were being manufactured, especially to the quan-
tities of printed matter turned out by the presses installed in such
towns as Basel, Frankfurt, Nuremberg, Augsburg, Paris, Lyons, and
Antwerp. After 1520 pamphlets were issued in many tens of thousands
by the German religious reformers who supported Luther in his op-
position to the ancient Roman Church and to the forms of dogma and
worship which it prescribed, to the images and the saints which their
ancestors had venerated. Without the new means of reaching the
people provided by the printing press, without the new wealth, and
the jealousy which wealth frequently bred in those who felt themsclves
to be less wealthy and less fortumate, Luther’s doctrines and those of
Calvin could hardly have gained so enormous a following. By the
1540's the support of discontented elements, of sovereign princes of
the old Holy Roman Empire, and of the kings of Sweden, England,
and Denmark, had established a future for the principal reformed
religions. During the next hundred years, from about 1540 to 1640,
Europe divided in Christian worship — after nearly a millennium when
notwithstanding frequent heresies, almost all the Western peoples

had belonged to one church, had gone to mass, and had received the
sacraments.
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These momentous divisions in the Christian faith were accompa-
nied by geographical divisions in the industrial history of Europe
which seem in some ways to complement the religious ones. The econ-
omy under which a large part of the earth’s inhabitants live in the
twentieth century is unique. In order to establish it, a break was in-
evitable with older civilized ideas of the appropriate ways to exploit
the world’s natural resources. Certain parts of Europe made such a
break during the late sixteenth and early seventeenth centurics, but
most parts moved in other directions. After the mid-sixteenth century
striking differences appeared in the rate and the nature of industrial
progress in the various countries.

Of course the economic experiences of these countries had not
been identical before the Reformation. Remarkable diversities in ways
of measuring, in ways of manufacturing, in ways of handling money
and financing economic ventures had been characteristic of late
medieval Europe. Each region had had its own weights and coins,
which are the despair of the modern statistician when he tries to
obtain any general figures for production and trade. Regional indi-
viduality in the methods by which men and women performed cssen-
tial daily tasks was more pronounced from the late eleventh through
the thirteenth century than in modecrn times. Medieval Europe at its
best was an approach to unity in diversity; the modern civilization
which has taken possession of the globe during the past hundred years
is nearer disunity in standardization.

From the late eleventh to the early sixteenth century, there were
other differences in the kinds of economy prevailing in various parts of
Europe. Life among the townsmen was much more industrialized, more
commercially and financially sophisticated, than life among the great
majority, which was composed of husbandmen tilling the soil, tending
vines and fruit-bearing trees, or shepherding focks. There were differ-
ences too in the degree of economic development, between one town
and another and among the towns of different countries. To citizens
of Florence, Genoa, Barcelona, or Bruges, with their use of credit, the
wayvs of doing business in contemporary Edinburgh, Coventry, York.
or even London, must have seemed backward. The creation of deposits
without any exchange of cash, as a means of lending money, was an
innovation of bankers in Spanish and Italian towns at least as early
as the thirteenth century. But such methods of lending were apparently
little practiced in Great Britain until three centuries afterward.

What is meant by sayving that the Reformation was followed by
divisions in economic history that were new, if conditions before the
Reformation had been so diverse? In spite of the wide differences in
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the degrees of economic development, from the late eleventh to the
carly fourteenth century all Europe participated in the development.
The long age which began on the eve of the first crusade, in 1096-1099,
and lasted through the lifctime of Dante, who died in 1321, left every
counirv —one could almost say every region — more populous and
wealthy, Everywhere the volume of industrial output, the yield of
minerals and manufactured articles, notably increased.

Almost all Europe also shared in the comparatively stationary con-
ditions of production and trade which prevailed during the last three-
quarters of the fourteenth century and the first half of the fifteenth —
the period of the Black Death, with its tremendous toll of lives, and the
Hundred Years” War, There was temporary local prosperity in Bohemia
and Franconia in the third quarter of the fourteenth century, and in
the southern Low Countries under the government of the Burgundian
duke, Philip the Good, from 1419 to 1467. But in Europe as a whole,
the output of most agricultural and industrial products grew little, if
at all, from about 1325 to about 1460; the output of ores probably
declined.

Again, most countries shared in the remarkable renewal of in-
dustrial expansion and the growth of trade which began in the late
fiftcenth century, which accompanied the discoveries and the new
interest in nature, For a period of several decades, between about
1470 and 1540, continental Europe grew prosperous as rapidly as at
any time during the twelfth and thirteenth centuries.

it was onlv after the mid-sixteenth century that European industrial
history divided sharply along geographical lines. The principal divi-
sions were three. In the first there was a marked decline in the volume
of output, a diminution in the scale of industrial enterprise, and a
shrinkage in the relative importance of industry as compared to agri-
culture. In the second there was a notable growth in the products of
the artistic and the luxury industries, a fresh development of art and
artisanry, but onlv a slight increase in the output of the heavy in-
dustries. and consequentlv no remarkable change in the volume of
outpnt, In the third there was an expansion of the heavy industries, and
consequently of output, for which there had been no precedent.

The first of the three divisions comprised a large part of Europe,
the Imperial and the Spanish dominions, including Franche-Comté
and the southern Netherlands — all territory which had been nominally
moited for a generation under the Emperor Charles V, who was also
King of Spain and who abdicated these great offices in 1555 and 1556.
In Franche-Comté, and probably also in Spain itself, the volume of
production continued to mount, though slowly, after the middle of
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the sixteenth century until at least 1590. But the forty vears from 1550
to 1590 were disastrous for the economic fortune of the Spanish Neth-
erlands, and hardly less so for that of central Europe. After the decade
1591-1600 the prosperity of Spain and Franche-Comté collapsed.
Neither Velasquez nor Murillo painted, as El Greco had, in an age of
affluence, Spain was a good deal less populous when Velasquez died
in 1660 than it had been a hundred years earlier when El Greco was
a child. The Spanish textilc and metal manufactures had grown under
Ferdinand and Isabella and their grandson, Charles V, until they were
among the most productive in Europe. But during the first half of the
seventeenth century industrial output shrank rapidly, as is indicated
by the great decline in the population of many Spanish towns. By
1660 Spain had reverted to a much more rural economy than had pre-
vailed since the mid-fifteenth century,

In southern Germany and adjacent Bohemia and Austria, the decline
in prosperity began soon after Luther’s death, in 1546, earlicr than in
Spain and Franche-Comté. The economic collapse, which followed
the outbreak of the Thirty Years’ War in 1618, was even greater in
central Furope than in Spain. According to the most reliable estimates,
the number of persons living in those regions which were to form the
German Empire of 1871-1919 diminished in the hundred vears 1550-
1650 from almost twenty-one millions to about thirteen and a half
millions.? Some towns lost practically all their inhabitants. For example,
near Karlsbad in western Bohemia, Joachimstal, the most productive
of all the German copper and silver mining centers in the decade
1530-1539, then had nearly twenty thousand people. A century later
a few hundreds remained. The work of an ardent disciple of Luther,
Johann Mathesius (1504-1565), in converting the mining community
to Protestantism was undone.?

For some decades in the mid-seventeenth century it scemed that
Germany and the regions of German settlement to the east and south,
bristling with sturdy little towns at the time of the Reformation, might
again become lands of peasants almost denuded of the urban life that
had been an integral part of developing Western civilization since the
eleventh century. Almost everywhere industrial production had shrunk
even more than had population. Central Europe produced hardly one-
fifth as much silver in 1650 as in 1540.* Only a strip of coast along the
North Sea, where Hamburg was the principal port, escaped economie
disasters.

Outside the Imperial and the Spanish dominions economic fortune
presented different faces during the hundred years from 1540 to 1640.
Conditions were much better in Italy, France, and Switzerland. During
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the early sixteenth centurv parts of northem and central Italy ceased
to prosper industrially, especially after about 1525. But there was ex-
tensive economic progress throughout the Italian peninsula and in
Sicily during the sixteenth century, especially during the second half.
Italy was more prosperous when Palestrina and Veronese were at the
height of their powers than when they were borm; more prosperous in
Titian’s old age than during his middle years, when he was painting his
remarkable portraits of the Emperor Charles V; more prosperous in the
youth of Galileo (1564-1642), before he had worked out his laws of
notion, than when Machiavelli died in 1527 after bemoaning the fate
Italy was suffering from French, German, and Spanish invaders. Be-
tween the thirties and the eighties of the sixteenth century the output
of fine woolen cloth in Venice nearly quadrupled.® In Sicily and the
Kingdom of Naples the population grew rapidly from 1500 until 1570,
nor was there any falling off in the number of Italians during the first
half of the seventeenth century. The population of Rome, which had
declined during the first half of the sixteenth century, more than
doubled in the second half. Rome had over 100,000 inhabitants in the
early seventeenth century and was among the largest cities of Europe.%
Paris, London, Amsterdam, Naples, and possibly also Venice, Palerma,
and Seville, alone were larger.

While the position of London and Amsterdam as leading cities was
novel, Paris had been in front for centuries. In its main lines French
industrial development resembled Italian between the mid-sixteenth
and the mid-seventeenth centuries, though progress did not take place
simultaneously in the two countries. The late sixteenth century, when
cconomic enterprise thrived in Italv, was not a prosperous time for
France. From 1562 to 1589, until Henry IV’s accession helped to pacify
much of the country, France was swept by religious civil wars. While
the damage done to industry was exaggerated by contemporary writers,
the \olume of national produchon undoubtediv diminished. But from
1595 to 1620, there was a notable expansion of industrial enterprise,
above all of the luxury and artistic industries. France was bringing into
the modern world a technical and administrative genius of her own,
madeled on the experience of earlier civilizations, especially those of
the Ttalian Renaissance and of classical Rome and Greece. French in-
dustry maintained and developed the values of beauty and splendor;
French civilization gave these values an order, a moderation, and a
tenderness which were new and which were of help in the pacification
of Eunrope.

Early in the seventeenth century Francis Bacon remarked of the
Swiss: Thev “last well, notwithstanding their diversity of religion and
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of cantons: for utility is their bond, and not respects.” 7 If one judges
from the experience of Basel and the rest of northern Switzerland, the
late sixteenth century was for the cantons a time of industrial prosperity
equal to that of contemporary Italy. While the expansion which charac-
terized the period roughly from 1550 to 1595 hardly continued there-
after, Switzerland generally suffered relatively little in her trade or
industry from the Thirty Years’ War, especially by comparison with
Germany, Austria, aud Bohemia. In addition to the expansion of the
printing and papermaking industries, cstablished before the Reforma-
tion, there was a striking increase in the production of woolen cloth,
buttons, and leather.

It was not on the basis of utility alone, as Bacon’s remark might
suggest, that the manufactures of Basel and the north thrived. Italian
influence, which was hardly less strong in Switzerland than in France,
led mainly in other directions than utility. At the end of the sixteenth
century, by all odds the leading manufacture in Basel was the produc-
tion of silk and silk wares, work which the French crown was doing
everything possible to encourage in France.® Silk is not a product which
contributes primarily to the kind of economic expansion characteristic
of modern industrialism. It is scarce and exclusive, an aristocrat among
fabrics, much as gold is an aristocrat among metals. The delicate
process of silk-making, by which worms have to be nourished on the
leaves of a special tree, the mulberry, to produce the cocoons from
which authentic silk thread can be manufactured, is hardly hetter suited
by nature to unlimited multiplication than gold. A philosopher’s stone
would be needed to produce either as cheaply and pleatifully as paper
or iron. It has not been alchemy but science which has created the
industrialized world of the twentieth century.

While the hundred vears which followed the 1540°s were not as a
whole very prosperous for Italy, Switzerland, and Frauce — while there
was little increase in the production of heavy products, such as coal
and iron — these countries were, by comparison with Spain and central
Europe, well off in the mid-seventeenth centurv. As a voung man john
Evelyn, most known to posterity through his diary, toured France and
Italy, to return home in 1645 by way of southern Switzerland. “Divers
experienced and curious persons” assured him “there was little more to
be seen in the rest of the civil world, after Italy, France, Flanders, and
the Low Countries, but plain and prodigious barbarism.” ? Active soon
afterwards in the scientific movement that resulted in England in the
founding of the Royal Society, Evelyn was deeply interested in new
kinds of machinery and other curiosities of engineering. He was led
to suppose that there was little in Germany or Spain to interest him.
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It was in the north of Europe — in Sweden, Denmark, and Scotland,
above all in England, where Evelyn had come from, and in the Dutch
Republic, founded by William the Silent during his struggle to hold
back the Spanish armies of Philip II — that the age was marked by a
striking growth in the volume of production. In those northern parts
the prosperity was very great.

England’s a perfect World! has Indies too!
Correct your Maps! New-castle is Peru,

So run two verses by the irrepressible author of a poem to coal, printed
in 1651.1° Figures of shipments kept in port books by the toiling customs
officials prove that the English had actually begun during the previous
hundred years to build their civilization upon a black El Dorado.
Within the span of seven decades from 1564 to 1634, the recorded ship-
ments of coal from the Tvne increased nearly fourteen times over, from
32952 tons to 452,625 tons.!! The indications are that shipments of
coal from ports on the Firth of Forth expanded almost as rapidlyv.

Other British industries besides coal mining — for example salt
manufacturing. brickmaking, brewing, and metallurgy — were growing
as never hefore.t? Plain d]dss for ordmary windowpanes first came into
widespread use in southern England during Elizabeth’s reign. In 1608
Thomas Corvat, a parson’s son from Somerset, made his way all about
the Continent, and was surprised to find as he moved south in France
that in good houses many of the windows were covered entircly with
paper, and that glass was put only in the upper portion even in the
most pretentious residences in the rich town of Lyons, with its financial
barons versed in the latest banking practices.!* Plain glass, a mark of
substautial new comfort. was moving south from England as, to
Corvat’'s astonishment, the fork, a svmbol of new table manners,
moved north from Italv. He had never seen the delicate litte two-
pronged instrument in his native land.

Coal was coming to serve increasingly the British manufacturers of
salt. bricks, and even beer. At about the time of Corvat’s travels the
English discovered how, by means of covered crumbles to separate the
materials {or making glass from direct contact with the flames in the
furnaces.’® This enabled them to substitute coal for wood as fuel in
glassmaking. Had they been equally successful in finding a satisfactory
method of smelting ores with coal, metal production mlght have grown
as rapidly as coal pmductmn during the seventeenth century.

As it was, the output of iron in England apparently increased some
five- or sixfold from 1540 to 1620,'¢ when the shortage of timber had
led in some places to a rationing of tree cutting.!” The discovery in
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Somerset in the 1560°s of calamine, the ore of zinc, hitherto little known
in Great Britain, Jed to the first development of brass-muaking there,
and helped to bring about a remarkable expansion in the mining and
smelting of copper ore.’® There was also a rapid increase in the smelt-
ing of lead ore, which required less fuel than iron or copper.’® While
the progress of copper as well as of jron production was arrested early
in the seventeenth century by the increasing shortage of wood for fuel,
and while the lead-making industry also suffcred from the shortage,
the manufacture of metal commodities continued to expand because
of a rapid increase after 1620 in the import of iron and copper from
Sweden.®

Machinery, driven by horse and water power, and large-scale in-
dustrial enterprise under the control of private capitalists, made more
remarkable progress than ever before in any European country. Ham-
mers weighing two hundred pounds and more, moved mechamcallv
by the force of water falling on overshot wheels, smote the metal in
the furnaces and forges. In once quiet vallevs these hammers caused a
commotion of sound which travelers, like ‘Camden {1551-1623), the
historian, called a bedlam. because the noise resembled the cries of
lunatics in the London asylum. Four-wheeled, horse-drawn coaches
were introduced to move about the island of Great Britain and alarm
the foot travelers by the clouds of dust which they raised and by the
dead or mutilated bodies which they sometimes left behind as they
dashed zhead like modern motorists. Along narrow causewavs of stones
many trains of pack horses — laden with bags of coal, wool, or cloth —
were conducted by mounted boys, who rang bells as they turned hilly
corners to warn other trains approaching in the opposite direction.
Herds of cattle, some brought in boats from Ireland, were driven along
old roads and paths, especially down Watling Street from Chester to
London, where thev were slaughtered to feed the rapidly growing
population. Scores and later hundreds of hovs, manv of them three-
masted, filled with coal, salt, and cases of sheet glass, set out in large
fleets from the mouths of the Tyne and the Wear.

Middlemen multiplied in many trades. In the coal trade, for example,
after delivery to the hovs, the coal might pass through the hands of as
many as three different dealers before it found its w av into the cellars
of London householders - first merchants who owned the ships, then
woodmongers with large storage yards, and finally retailers in a smaller
way of business, Each middleman expected a profit. Combinations
were formcd to keep up the price; the cartels of the Newcastle “host-
man,” who owned the collieries near the Tvne, and the rings of the
London “woodmongers,” who sold it wholesale in the capntal became
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a public scandal with which the king's Privy Council dealt as best it
could but never to the satisfaction of the increasingly numerous con-
sumers, Parts in new industrial enterprises — the collieries, the iron
mills, the textile firms — were exchanged, sold, and willed like shares
in the new joint-stock companies organized for foreign trade. Merchants
found an ever more luerative business in lending monev at interest to
straitened landlords and industrialists throughout England and Wales,
Lands and industrial plants were mortgaged to obtain the loans.
As mortgages were foreclosed for failure to pay debts, as old landed
families disposed of their properties to meet their mounting expenses,
as crown lands were sold to meet the increasing costs of government,
representatives of the rising mercantile classes, who had the means,
came into possession of many new lands in every shire. It was from
the returns on the investments made by his father — a London “scriv-
ener” or ancestor of the modern banker — that Milton was able to keep
himself and his three daughters, while he devoted his time to writing
his magnificently brocaded poetry for which there was no such luera-
tive market as for cloth, coal, money, or credit.

Beginning in the carly seventics of the sixteenth century, before
Milton was born and before Shakespeare started his career in London,
the balance of cconomic power in Europe had begun to shift from the
Continent to England. Between 1570 and 1640 an early “industrial
revolution” oceurred on the island. For the character of modern civili-
zation in Great Britain, her dominions, and the United States, this
“industrial revolution” was no less important than that of the eighteenth
century.?!

In the decade 1631-1640, which preceded the English Civil War,
the contrast between the wealth of England and the relative poverty
of those parts of continental Europe which had been in the vanguard
of economic progress for some six hundred years escaped no discerning
observer. Traveling through the length of England and Wales in 1633
with two soldier companions. an army lieutenant commented upon the
“remarkable singular Blessings™ of the English nation. These were such
“us make all Strangers over the whole face of the Universe to gaze and
wonder.” ** The first Earl of Clarendon. who was chief adviser to
Charles 1T and Lord Chancellor after the Restoration of 16860, began
his history of the great rebellion by describing the extraordinary pros-
perity of the English people before they fought among themselves in
the 1640’s. They “enjoyed . . . the fullest measure of felicity, that
any people in any age, for so long time together, have been blessed
with.” They were “the wonder and envy of all the parts of Christen-
dom.” 2
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In the United Provinces the expansion of industry was nearly as
rapid as in England, after the successful resistance of the Dutch in
the 1580’s to the attempts of the Spaniards to conquer them. The out-
put of cloth at Leiden increased some fourfold in thirty-five years,
from 26,620 pieces in 1584 to 109,560 pieces in 1619,** two years after
the ten-year-old Rembrandt had left this town of his hirth for Amster-
dam. Leiden was swelled correspondingly with people who crowded
looms and dyeing vats into newly built houses. Hollanders became the
great carriers in the growing commerce by sea between the countries
of northern Europe. Shipbuilding and the auxiliary manufactures to
provide anchors, sails, and ropes, grew almost as fast in Holland from
1580 to 1640 as did coal mining in Great Britain.

Under the direction of a fabulously successful Calvinist capitalist,
Louis de Geer, with his headguarters at Amsterdam, iron and copper
metallurgy developed at an even more rapid rate in Sweden than in
England. Swedish iron exports increased more than tenfold, from some
1600 tons in 1548 to approximately 5000 tons annually in the early
1620's and then to some 20,000 tons in the early 1650%.%7 Swedish cop-
per exports increased from 100 tons in 1548 to 2,600 tons in 1650.%°
For the first time Sweden was entering fully into the framework of
Western economie civilization, Roads were improved. The bank of
Stockholm imitated the bank of Amsterdam. Swedish ships were sent
out, after the example of the English, the Dutch, and the French, to
establish colonies along the Atlantic coast of North America.*

De Geer developed the Swedish metallurgical industry with the
help of experts whom he brought to Sweden from Liége, the land of
his birth. That little statc at a great bend in the river Meuse formed
a kind of bridge between the Low Countries of the north, which
escaped Spanish domination, and those of the sauth, which were forced
to submit. An independent principality of the ancient Empire, governed
by a prince-bishop, Liége was perhaps the most progressive region in
Europe for mining and metallurgy during the first sixty vears of the
sixteenth century. Again in the first half of the seventeenth century
there was a revival in the prosperity of metallurgy, not only at Liége
but in the open countrv of Hainaut and Namurois and in the regions
of Vervins and Chimayv.®® Nevertheless, this improvement was not
accompanied by any restoration of prosperity in the towns of the
Spanish Netherlands. Urban industry suffered the same fate there as
in Spain and central Europe.®*

In the 1620's and 1630's the borderland separating unprecedented
prosperity from poverty lay between the lower Rhine and the lower
Meuse, as these large rivers turn and flow parallel to each other
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straight west to the sea, cutting the Low Countries into two parts.
North of the Rhine all was busy commercial and industrial activity.
South of the Meuse cities and towns had lost more than half their in-
habitants since the mid-sixteenth century. In 1627 one of the most
widely traveled observers of the age, the Abbé Scaglia, who undertook
delicate diplomatic missions for the Spanish king, Philip IV, described
the contrasts as he traveled from Brussels into Holland. “I have come
on to Amsterdam where I now am,” he wrate, “and [I] find all the
[Dutch] towns as full of people as those held by Spain arc empty, and
on myv way from one to the other of these {Dutch] towns which lie
two or three leagues apart, I met such throngs of people that there
are not as many carrjages in the streets of Rome as there are carts
here crowded with passengers, whilst the canals which run through
the country in every direction are covered with . . . numberless
vessels,” 30

The block of countries along the northern seas — Great Britain, the
United Provinees, Sweden, and Denmark — had become for the first
time in history the hub of European commercial and financial activity,
the storehouse of coal and metal, the home of ships, the chief center
of heavy industry. Their combined population had probably risen
from somie six to some ten or eleven millions, More rapid still was the
growth of the industrial population, and of wageworkers in particular,
especiallv in England. Never before had so large a proportion of the
inhabitants of anv nation earned a living in speciallv built establish-
meuts for mining and manufacturing, financed by private capitalists
who took no part in the manual labor, and who made their business
decisions independent of governmental anthority, lay and ecclesiasti-
cal. In the use of water power and horse power for driving machinery
at mines and small factories. England had comme to lead the world. For
the first time in history coal was consumed in large quantities. The
annual output in Great Britain already approached two million tons in
the decade 1631-1640. while the rest of the world combined probably
produced less than one-fifth as much. A leadership in heavy industry
under the comtrol of private capital, which Great Britain was not to
relinguish muntil the lute nineteenth century, dates from the age of
Elizabeth and her first two Stuart successors, James I and Charles 1.
Both the cmergence and the eclipse of Great Britain as the leading
industrial power of the world have been closely related to the use
made of the coal resonrces of the island.

How. and how far. can these contrasts in the course of economic
development in three parts of Europe between 1540 and 1640 be ex-
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plained by military history? How, and how far, can contrasts in the
military history of these same three parts of Europe be understood in
terms of economic history? What in particular had war and peace to
do with the genesis of industrial civilization, marked by the early
English “industrial revolution™ which prepared the way for the eventual
industrialization of the world? The five chapters that follow this one
aim to supply tentative answers to these questions.

The answers have to be sought, to no small extent, outside both
economic and military history, as these subjects are usually under-
stood. Governments were growing more despotic during the late fif-
teenth and early sixteenth centuries. The rulers, lay and ecclesiastical,
of the many states into which Europe was divided were taking an
increasingly active part in regulating and even in operating industrial
enterprises, and in raising revenue at the expense of the third estate,
which consisted of merchants and industrialists of some means along
with all the privileged classes of society other than the clergy and the
nobility. The subsequent course of events from 1540 to 1640 shows
that these economic policies met with considerable success in France,
where the power of the crown to tax the third estate, to regulate and
to participate in industrial enterprise grew stronger than ever during
the seventeenth century after the worst phases of the French religious
wars had ended. In England the attempts of the crown to exercise
similar authority were much less successful. During the reigns of
James T and Charles I, from 1603 to 1642, the policies of industrial
regulation and direct taxation of property practically broke down be-
cause of the resistance of leading English merchants and industrialists.
They used their growing influesice as justices of the peace, as municipal
officials, and as members of the House of Commons to defeat policies
which seemed unfavorable to their interests. The inability of the Stuart
kings and their privy councils to enforce unwelcome proclamations,
orders, and other regulations which were issued without the support
of Parliament, gave the English merchants and industrialists advantages
over the French in developing heavy industry. A weakening of eﬁech\ e
administrative control over economic life facilitated the earlv English

“indnstrial revolution,” %

It is equally clear that Henrv VIII's break with Rome (followed
soon by the dissolution of the monasteries and other religious gilds)
and the resulting reduction in the number and wealth of the clergy,
provided conditions which were favorable to industrial expansion on
the eve of the Elizabethan age, long before the constitutional struggle
became acute. The proportion of the national income required to main-
tain ecclesiastical foundations was much smaller in England after the
dissolutions of 1336 and 1539 than it had been for some eight hundred
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years. This was by no means true of the countries which remained
Roman Catholic. In France the clergy retained their hold over property
and remained as numerous as ever. In Spain and the Spanish Nether-
lands the combined number of priests, monks, and nuns increased.

The partial dispossession of the clergy in England (and in other
Protestant countries — Sweden, Denmark, Scotland, and Holland in
particular) made it easier than during the Middle Ages for private
businessmen to get possession of land and mineral resources on ad-
vantageous terms. Fewer opportunities were presented for a priestly
life; almost none for monastic contemplation. While ecclesiastical
foundations had exploited the natural wealth of their estates during
the Middle Ages, the nature of the religious offices of priests and monks
was not likely to encourage ingenuity and drive in developing new
mcans of working coal and ores at greater depths. By reducing the
number of the religious, the Reformation released human intelligence
and human energy for the single-minded pursuit of profit and the
earning of wages by the production and distribution of useful com-
modities — coal, bricks, metalwares, and clothing of all kinds from
hats to choes. In these ways, as well as by the encouragement which it
gave businessmen and industrial workers to better their station, the
Reformation fostered industrial progress in Great Britain and also in
Sweden, Denmark, Scotland, and Holland. In all these countries the
government deprived the Roman Catholic ecclesiastical foundations
of rights which they continued to possess in those German states and
Swiss cantons which retained the ancient worship.

While constitutional and ecclesiastical history help to explain the
prosperity of northern Europe during the hundred years following the
Reformation, taken together they fall far short of providing the ex-
planation of this prosperity. How were they related in their economic
influences to the history of war, whose place in the rise of industrial
civilization since the discovery of America is the subject of this book?

The most elementary acquaintance with Europe in carly modern
times indicates that war and religion were not kept in closed compart-
ments. Dlisputes concerning the terms on which eternal life in Christ
is to be attained were among the principal causes for the religious wars
between Europeans from 1562, when the ITuguenots fell to fighting
with the Catholies in France, until 1648, when the Peace of Westphalia
brought an end to the most destructive of all these wars — the Thirty
Years' War

As rc‘ligious disputes were a potent cause for war, it is not surprising
that on some oceasions the forms of worship were determined, at least
temporarily. by the results of war. In varving degrees. all sides in the
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armed religious struggles aimed either to extend or to maintain by
force their conceptions of religion. Although no side managed to
conquer the others, although force failed in the end to settle religious
controversy, as it has always failed to decide any important issue of
belief, the battles, the auto-da-fé, together with the threats of torture
and of burnings, were naturally not without influence upen the religious
avowals of men and women. Unusually strong convictions or an un-
usually powerful conscience, combined with physical heroism, are
required in order to avoid outward conformity to orders which are
backed up inexorably by prison, torture, and death, When the Austrians
invaded the Engadine early in the Thirty Years’ War, they saw to
it that the local Swiss population adhered to Roman Catholicism.
Then in 1633, after the Austrians were driven out by the French under
a former Huguenot leader named Rohan, who had fought earlier in
the religious wars of southern France, the outward forms of religion
completely changed. Everyone was expected to attend Protestant
worship. Not a single Catholic was to be found either in the Pritigau
or at Davos. In the Lower Engadine the number of Roman communi-
cants fell from 6000 to 280! 33

If, then, we are concerned with the relations between military and
industrial history, we have to recognize that the religious dissensions
had a strong influence upon the wars fought during the century follow-
ing the Reformation. We have to recognize also that the course of
military events influenced religious and ecclesiastical history. By itself
and without its relations to the entire story of an epoch, war can no
more be properly the subject of history than economic development.

It is no less unhistorical to keep military history separate from the
history of political authority than to kecp either separate from ec-
clesiastical history. During the sixteenth and early seventeenth cen-
turics the Christian religion had a strong hold upon statesmen and
upon legislative, administrative, and judicial officers. Ecclesiastical
foundations (ranging in scope from a small monastery to the papacy)
exercised political authority — legislative, administrative, and judicial.

Authority is a source both of strength and of weakness. Its pos-
sessors are almost always concerned over the precarious nature of their
possession, for authority is no less at the mercy of circumstance than
is the worldly wealth of an individual, Just as the inordinate pursuit
of wealth makes for the insecurity of wealth, so the inordinate pursuit
of political anthority makes for the insecurity of that authority. As the
political rulers of Europe grew more despotic — especially the kings
of Spain, France, and England, the Emperor and the Pope — the ever
stronger, yet ever more ephemeral, quest for power increased their
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thirst for larger territorial dominions. They songht to acquire more
territory at the expeuse of one another and still more at the expense
of the small and weak sovercign states which abounded in Europe at
the close of the Middle Ages. Conquests of these small states — es-
pecially those of Italy — were not unopposed. A determination arose
among many Italians to expel the invaders. This found its most famous
expression in Machiavelli’s celebrated book, The Prince. Like the grow-
ing dissension concerning the true nature of the Christian faith, the
growing despotism of European governments increased the motives
for war.

It is even clearer that military history influenced constitutional
history. The wars of the sixteenth and early seventeenth centuries im-
poscd large financial burdens on the states of Europe, These burdens
were heaviest among the states which engaged most extensively in the
wars. The cost of maintaining soldiers is no more economically con-
structive than that of maintaining priests, monks, and nuns. Soldiers —
fighting, pillaging, and destroying — do not add to the national divi-
dend cf consumable goods any more than do architects, artists, crafts-
men, and unskilled laborers employed in building, repairing, and
decorating cathedrals and churches,

The dissipation of energies in fighting and in preparations for fight-
ing, partly for religious motives, encouraged despotic government,
partly because war brought with it increasing state interference with
the fortunes and the private initiative of industrial adventurers and
traders. If the French crown was more successful than the English in
enforcing its policy of direct taxation, in regulating and even partici-
pating in economic enterprise, this was partly because France was
more heavily engaged in war. In Western history war has alwavs made
it necessary, to a lesser or greater extent, for the governments which
wage it to ‘control or seize the sources of trade and production. It has
become almost a historical truism that the French religious wars helped
to make possible the absolute rule of the Bourbon monarchs, the first
of whom was Heury of Navarre who came to the throne in 1589 as
Ienrv IV, After the dIld]’Chy of thirty years of civil conflict, the people
[ﬂ!]”fd for order. Absolute government seemed a small price to pay
for it, especiallv with so conciliatory, so sympathetic, and so witty a
prince. whose flexibility in the matter of religion enabled him to rejoin
the church of his fathers and vet to make a gesture, by the edict of
Nantes in 1598, of protecting the Huguenots, w1th whose cause he had
been associated in his earlier vears.

It would be obviously unrealistic to consider military history, any
more than religious, constitutional, or industrial history, as a separate
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entity. The same is true — as we try to show in later chapters — of the
history of invention, of science, and of art. The tripartite division of
European industrial history from 1540 to 1640 can be understocd only
in terms of the entire history of the age. It is important to insist on
this, because military history from 1494 to 1640, in its broad outlines,
might seem almost to explain by itself the remarkable differences be-
tween the economic fortunes of the various European countries.

The general prosperity which characterized most of continental
Europe at the close of the Middle Ages was first interrupted in Italy
early in the sixteenth century, when the Italian peninsula became the
principal battleground for the great powers of Europe®' Charles V
and Francis I, king of France from 1515 to 1547, kept up an inter-
mittent struggle in the small Ttalian states for political power and for
the political support of the papacy. For five decades much of the
serious fighting among European armies was on Italian soil. Then, by
the middle of the sixteenth century the scene of the worst battles began
to shift over the Alps. Religion was replacing politics as the major
causc for wars, and religious dissension was much more serious in
central Europe, France, and the Low Countries than in Italy. Italy
recovered a considerable prosperity after the mid-sixteenth century,
when fighting grew fiercer and more continuous almost everywhere on
the Continent except in the Italian and the Spanish peninsulas, the
two bastions of the ancient Roman Catholic Church. During the long
religious wars, which broke out in the 1560's in France and the Low
Countries, all the continental countries, large and small, suffered
heavily from the fighting. Spain, though not much invaded, was con-
tinually engapged. Many more Spanish than Italian soldiers battled for
the Pope outside their native lands. Among the countries least affected
by the fighting were Italy, Switzerland, and also France after the
establishment of the Bourbon dvnasty in 1589 — in short those parts
of continental Exrrope which more than held their own industrially
between 1540 and 1640. War was most frequent and devastating in the
countries of the Spanish Netherlands and central Europe. These coun-
tries — Belgium, Austria, Bohemia, and most of Germany —had been
in the flood of industrial progress at the time of the Reformation; when
the wars of religion came to an end in the middle of the seventeenth
century, all of them were in an industrial backwater.

The most impressive of the contrasts in the military history of this
earlv modern era were those between the Continent and England. The
hundred vears from 1540 to 1640 formed a century of almost uninter-
rupted warfare for continental Europe. The only comparativelv peace-
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ful decade was from 1609 to 1618, when a truce was declared in Spain’s
long struggle to conquer the Low Countries. Only four years — 1548,
1549, 1550, and 1610 — were without organized fighting on the Conti-
nent or in the Mediterrancan.® During long stretches of time few men
in the leading countries — in France and the Spanish Netherlands, in
Germany and the rest of central Europe — trusted their neighbors or
even their relatives. For suspicion and hatred, devastation and hard-
ship, there was to be nothing like it again until the twentieth century.

To the amazement of Philip IV, who reignred in Spain from 1621 to
1665, the Spanish authorities in the Netherlands chose the great
Flewnish painter Bubens as one of the diplomats to negotiate with
England for a cessation of the sporadic naval battles fought from 1626
to 1630 belween Spain and France on one side and England on the
other. Rubens was friend and trusted servant of the Infanta Isabella,
Philip IV’s aunt and the widow of the Archduke Albert, who had helped
her to govern the Netherlands for Spain. The artist’s aim was the
pacification and general unification of Europe.®® His missions and his
advice seem to have had some influence in holding back Spain from
atternpting under Philip IV any serious naval attack on England.

WWhen Rubens crossed the Channel and visited London, he found
what scemed to him a rich and luxurious peop]e He found them, as he
expressed it, “in the very depths of peace.” *7 He scems to have forgot-
ten that he was actuaH\ in London on behalf of a power with whom
England was at war! The naval encounter with France and Spain was
not really war for most of Rubens” hosts. But it was the only kind of
war that England knew for more than two generations. While the
coutinental fiekds. hillsides, and towns were continually overrun and
ravaged by armies — marching, camping, and fighting — peace ruled
within the island of Great Britain.

In his Sidelights on the Thirty Years’ War, Hubert Reade, an enter-
prising rescarcher in archives, summed up England’s position in the
fighting of a destructive age. For seventy years, “between 1569 when
Eliz: abeth reduced the Catholic North to obedience forever, and 1639,
when the Covenanters of Scotland forced their way across the Tweed,
scarce a shot, if we except the Spanish raid upon Newlvn, was fired
in anger upon English ground.” The professional political historian
might object that plots to restore the Roman Catholic communion
did not end with 1569, The historian of crime could point to many
murders and much highwav robbery in an age when men and women
were well aware of an underworld of rogues and vagabonds.?® Total
peace has hardlv ever existed on this planet and even England was
much farther from total peace under Elizabeth and James I than
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snder Victoria, Yet it cannot be denied that the contrasts, which
Reade emphasized, between English and continental history were
real.

British isolation from European war was in some ways more pro-
nounced than American isolation in the less warlike period of the
nineteenth century. While English and Scottish leaders could not re-
main indifferent to the outcome of the religious and political struggles
on the Continent, the people generally heard much less about the
actual battles that were taking place in Europe than Americans heard
about the Crimean War or the wars fonght by Prussia against Denmark,
Austria, and France between 1864 and 1871. There were no newspapers
to report engagements at sea or to send correspondents to describe in
1586 the death of a fine poet, Sir Philip Sidney, in the battle of Zutphen
in the Netherlands, or the unsuccessful attempt of the Duke of Buck-
ingham, in 1627, to relicve the Isle of Rhé, off La Rochelle, held by
French Protestants. Knowledge of such expleits on foreign soil filtered
through only slowly to the thriving English towns. Some villages never
heard of them.

In the ecarly sixteenth century the English had been invariably
described, whether by friend or foe, as “the fiercest people in all
Europe.” Benvenuto Cellini {1500-1571), out of his Italian experience
which was hardly devoid of violence, called them “wild beasts.” 3 Dur-
ing the last half of the sixteenth century they became increasingly
pacific in their outlook and habits, until they had less relish for fighting
than any of the continentals.’® In the Elizabethan age, and even more
in the reign of James I, businessmen in England were able to devote
themselves to the pursuit of economic gain with fewer distractions,
either religious or political, than ever before in English history. In
1627, two years after the death of James I, Sir Edward Cecil, Viscount
Wimbledon, long a colonel of an English regiment in the Dutch service,
jotted down the relative advantages to the English of relieving the
IInguenot garrison of La Rochelle, which Richelieu was attacking. An
ardent military man who had recently raided Cadiz, Wimbledon made
no attempt to conceal his enthusiasm for getting the English more
actively engaged in fighting, nor his contempt for their slothful mate-
rialistic habits which he attributed, without hesitation, to the long
vears “without the practise and knowledge of warr. And that peace
hath soe beesotted us,” he added, “that as wee are altogither ignorant,
soc are wee soe much the more, as not sensible of that defect, flor wee
thinke if wee have men and shipps our kingdome is safe.” !

Except for the defeat of the Spanish Armada in 1588, English men-
of-war and armed merchantmen took part in no vital naval baitles
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hetween 1558 and 1640. To the satisfaction of the two unwarlike sover-
eigns, Elizabeth and James I, the Spanish proverb, “Peace with Eng-
land and war with all beside,” was almost a literal description of the
foreign relations of the great powers of Europe.** While eight wars
raged on the Continent, the English farmed, mined, manufactured,
and traded peaccfully. For generations the intoxication of the English
with peace, which worried Lord Wimbledon, served Great Britain
well,



CHAPTER TWO

Invention and Firearms

WITHOUT THE EXTRAORDINARY TECHNOLOGICAL PROGRESS OF THE
past four centuries, the triumph of large-scale industry would have
been impossible. S0 would have been the progress of large-scale war.
The Renaissance, in its later phases, beginning in the mid-fiftcenth
century at the end of the Hundred Years” War, and the spread of the
reformed religions during the hundred vears following 1540 were ac-
companied by many important industrial inventions. The printing
press; the blast furnace; the furnace for separating silver from argen-
tiferous copper ore with the help of lead; boring rods for discovering
the nature of underground strata; powerful horse- and water-driven
engines for draining mines; railed ways with large horse-drawn wagons
tor carrymg coal; the stocking- kmttmg frame; the so-called “Dutch”
or “engine” loom for weaving ribbons, garters, tape, and other small
wares; new furnaces permitting the use of coal instead of wood in
glassmaking, steelmaking. and brickmaking; coke for drving malt;
sheathing of the planks of ships with thin sheets of lcad to cheat the
ravages of worms — these are only a few examples of European iin-
ventions between 1450 and 1640. Technological improvements of these
kinds were an essential part of the early English “industrial revolution.” !
They cheapened the costs of production and so made feasible the
production of coal, glass. metal, and manyv other commodities in much
larger quantities than ever before. The\ were preceded and accom-
pamed by other technological dev e]opments which made possible, after
the fifteenth century, the general use in war of novel weapons based
on gunpowder. To what extent was the ingenuity which went into
productive inventions a by-product of the ingenuity which went into
destructive ones? How far and in what sense was the invention of fire-
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arms and explosives a necessary part of the historical process that led
eventually to the industrial civilization of the twentieth century?

(1) The Revolution in the Art of War

The invasion of Italy in 1494-95 by the young French king, Charles
VIII, was a turning point in the kinds of weapons upon which captains
of armies and navies depended for victory. The French assembled for
the first time numerous trains of horse-drawn artillery, mostly of shin-
ing bronze, about eight feet in length.?

This artillery was prepared, in part at least, during the reign of
Charles VIII's father, Louis XI (1461-1483), who was the first king
to provide a number of readily movable cannon of the new type.® From
1482 to 1492, in Charles’ youth, the Spaniards had made some use of
artillery in the wars which their rulers, Ferdinand and Isabella, had
waded to drive the Moors back into Africa. But this Spanish ordnance
was far more clumsy in construction than that which Charles VIII put
into execution. Made of iron bars two inches in breadth and held to-
gether by iron bolts and rings, the Spanish guns were incapable of
either horizontal or vertical movement. They hurled mostly balls of
heavy marble, and these, while deadly and destructive enough at the
spot they hit, were too expensive to supply and too difficult to aim, to
be effective against moving troops on a field of battle.*

Just before Charles” army, with its new guns, tramped and rode
over the Alpine passes into Italy, a large French warship (commanded
by the Duke of Orléans, the king’s cousin and future successor as Louis
XII) was fitted out with the new cannon and sent as part of a fleet
to the ITtalian coast near Genoa. There King Alfonso of Naples, the
eldest son of Ferdinand and Isabella, had dispatched an army. The
guns protruding from the French warship at Spezzia and Rapallo
alarmed the enemy, for their like had never been seen in Italy. In the
shadow of these cannon, the French landed troops at Rapallo. There
on September 5, 1494, they won a skirmish with King Alfonso’s forces,
which included a number of Swiss mercenaries.” A year later, in 1495,
as the main French army was returning home after its long, unopposed
march to Naples, a battle was fought at Fornovo, some ten miles south-
west of Parma between Florence and Milan. As the French successfully
met their Italian opponents commanded by Rudolf di Gonzaga, uncle
of the Marquis of Mantua, the new guns began to shoot on land against
fellow Christians, The terror which they spread resulted more from
the noise they made than from the damage they caused. According to
Comines, the great historian who accompanied Charles VIII, only ten
men were killed by the artillery.® Yet the battle portended the shooting



Invention and Firearms 25

wars which were to follow. Twenty years afterwards, at Marignano,
the French cannon actually killed and wounded a substantial proportion
of the enemies” best soldiers.

After Fornovo the tempo of technical innovation in weapons in-
creased. This, combined with the multiplication of the new weapons,
continually upset the calculations of captains in the field. In almost
every campaign they were confronted with enemy armies whose equip-
ment and tactics were novel, It was up to them to outwit their op-
ponents in the range and violence of their own instruments of war.”

The changes in the weapons used were the resalt in large measure
of the ingenuity of men who died before the slaughter with gunpowder
began. How was this ingenuity aroused, how was it turned in destruc-
tive directions?

The basic discoveries and inventions behind the change in the
character of war were gunpowder and firearms of various kinds, first
of all cannon. Roger Bacon wrote of gunpowder as early as 1248.°
Albertus Magnus had heard of it before his death in 1280. How they
had come by their knowledge is uncertain. Apparently they did not
derive it from the Chinese, the Arabs, or even the Hindus, though these
peoples seem to have known of the explosive properties of gunpowder.
Saltpeter is the essential element in its manufacture, and in Europe
saltpeter is said to have been first differentiated from other salts during
the second quarter of the thirteenth century.® Scholars have hardly
proved that saltpeter had no earlier history, but they have proved that
both saltpeter and gunpowder had a history during the thirteenth
century.

In that age philosophy was based on Christian theological founda-
tions and it comprehended the whole of knowledge. Among the famous
lcarned men Roger Bacon and Albertus Magnus were perhaps the
most interested in the study of natural phenomena — in science in the
modern English sense of that word. Both seem to have had an extensive
knowledge of mineral substances and of industrial processes in which
these substances were used. Both lectured at the University of Paris
during the reign of the saintly Louis 1X (1236-1270), when the uni-
versity became the first and perhaps the only true institute of wisdom
in Western history. Both gave to and took from this common fount at
a time when learned Europeans were filled with a confidence in the
intellect that their descendants were hardly to have again until the
great renewal of intellectual inquiry during the late fifteenth century.

The reign of Louis IX was one of those rare periods in European
history when wars among the Christian peoples of the West were few
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and maoderate. Early in his reign, in 1240, the terror engendered by
the approach of the armies of the Great Khan had united the whole of
Germany against the East.!” The French king was the motivating
spirit in the last two of the eight crusades to provide pilgrims’ prog-
resses toward Christ’s sepulcher, and to reclaim the sacred objects of
the Holy Land from the Mohammedan infidel — the crusades of 1248-
1254 and 1270. In his final crusade, Louis died of disease in Carthage.
The crusades, which had begun at the end of the eleventh century,
diverted the fighting instincts of the European knights overseas.
These holy wars emphasized the highly imperfect, but existent,
solidarity of the Christian West. They were the only wars in which
there was even the pretense that the Western European states acted as
a unit. However nationalistic and selfish were the armed forces which
undertook the last two crusades, and however political the papacy was
becoming in its motives for supporting these armed pilgrimages, Louis
IX was the cmbodiment of this universal Christian spirit.!*

Six centuries later, at the time of the Congress of Vienna in 1814,
when the Count of Saint-Simon sought to establish permanent peace,
he drew a lesson from the Middle Ages and from the thirteenth cen-
tury in particular. In spite of his own confidence in the future benefits
to man of industriul progress, in spite of what he called “the superb
distrust we affect for the Middle Ages,” Saint-Simon saw that the con-
ception of Enropean spiritual unity, which prevailed in the era of the
crusades and which was expressed through imperial and especially
papal authority, had made it possible for the political system of
Europe to rest on its true base, on a general sovereign organization.
As long as allegiance to the sovereign principle of religious unity and
universal government subsisted, wrote Saint-Simon, “there were few
wars in Europe and these wars had little importance.” 12

It was during those relatively peaceful times for Western Europe,
during the age of the crusades, that gunpowder was discovered. Not-
withstanding the views of modern authorities, a tradition lingers that
it was uscd in the twelfth century to blast through stone encountered
at the lead and silver mines of the Rammelsberg in the Hartz Moun-
tains of Germany.»® Whether or not that is true, the “invention” had
clearly nothing to do with war. Robert Boyle, whose historical knowl-
edge was considerable, wrote of the “antipathy between salt-petre and
brimstone,” which causes an explosion, as “a casual discovery — giving
an occasional rise to the invention of gunpowder.”* Until metallic
tubes were devised through which the explosive could drive projectiles,
gunpowder could be used for no more destructive purpose than to
shatter the rocks which increasingly hindered the European miners
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during the rapid development of mining in the late twelfth and thir-
teenth centuries. It was not for at least two generations after the first
firmly established references to gunpowder, possibly not until 1313,
that we have firmly established references to cannon.!® In the thirteenth
century the pressure to exploit gunpowder for military purposes could
not have been great, even with the motives which the crusades pro-
vided for more powerful weapons. The Church was ready to sanction
against Mohammedans the use of what were considered weapons unfit
for Christian fighting; for example, the crossbow, whose use among
Christians was contrary to papal enactment. But it was after the cru-
sades were over that guns were invented. While the crusades gave an
impetus to the manufacture of military equipment, the movement was
more in the direction of improving old weapons than of introducing
new ones.!® In Furope great advances were made in the building of
fortifications; there were no comparable advances in offensive weapons.

Saltpeter and gunpowder appear in Western history as by-products
of remarkable general progress in knowledge for peaceful purposes.
As we know, the thirteenth century was especially rich in creative
thought and in art. It was also rich in new knowledge of the properties
of nature and many remarkable technical improvements were made in
connection with industry and transport. Some of these improvements
had their origins in the twelfth and even in the eleventh centuries,
Machinery driven by the wind or by moving water, more efficient
kilns and furnaces, more powerful bellows, reduced the costs of manu-
facturing. Improved harnesses and stronger breeds of horses reduced
the cost of hauling stone and ore. The primary interest of Europeans
during the twelfth and thirteenth centuries in the use of newly dis-
covered substances and new technical processes was in the service of
peaceful building. The Europeans were also seeking to advance the
practice of medicine and surgery (in which at this time the Europeans
began to go beyond the ancients) or to perfect the sport of falconry
(about which one of the most warlike among the powerful rulers of
the age, the Emperor Frederick 11 of Hohenstaufen, wrote a remarkable
treatise}.

Tin and copper ore liquefy at a lower temperature than iron ore,
and the foundry, where the liquid hardens in prepared molds in the
ground, was first employed for casting bronze. A method of running
liquid bronze into church bells was described at the end of the cleventh
century by a German Benedictine monk named Theophilus,}? a younger
contemporary of the founder of scholastic philosophy, Saint Ansclm of
Canterbury.

During the great age of cathedral and church building that followed



28 The New Warfare

in the twelfth and thirteenth centuries, the bronze foundry produced a
large number of these beautiful sounding instruments in all the Euro-
pean countries. The term “bell-metal” became a synonym for bronze,
and this suggests that the original, and long the principal, use of bronze
was in bell casting. Then, at the beginning of the fourtcenth century,
at the time Dante wrote the Divine Comedy, when the Western peoples
became increasingly disposed to war upon one another, it was dis-
covered that the method of casting bells would lend itself with com-
paratively little change to the casting of guns. Liquid metal derived
from tin and copper ore was run into the form of a hollow cylinder
to make the first bronze cannon. The early founders, whose task had
been to fashion bells which tolled the message of eternal peace from
Sweden and Poland to Spain, and from Ireland to the Balkans, con-
tributed unintentionally to the discovery of one of man’s most terrible
weapons.!®

These cannon were expensive to make. They were either so small
and weakly built that they caused little damage, or they were so
cumbersome to move as to be of no practical use except in battering
down buildings and weak fortifications after complete victories had
been won in the field. Without any knowledge of gunpowder, the
ancient Mediterranean peoples of the Hellenistic and Imperial Roman
periods had become masters of siege-engines capable of hurling stones
and other heavy missiles of hard wood. A skillful combination of lever,
balance, steelyard, winch, roller, inclined plane, capstan, and so forth
— combined with the practical application of geometrical principles —
had enabled the ancient peoples by their ingenuity and careful caleu-
lations to achieve remarkable results.?® Their most destructive engines
had been more effective than were medieval cannon. Even in the early
seventeenth century, when cannon had been much improved and had
come into widespread use, there were some Europeans who doubted,
perhaps mistakenly, whether European artillery could defend forts
morc effectively than the classical engines. These, it was said, had been
capable in their day, without gunpowder, of heaving stones and long
pieces of timber which sank ships and carried some men’s heads off
their shoulders. Sir Walter Raleigh gave it as his opinion that, in de-
fending Syracuse against the Romans, Archimedes “had framed such
engines of war as . . . did more mischief than could have been wrought
by the cannon or any fnstruments of gunpowder, had they in that age
been known.” 20

However that may be, cannon were used very sparingly through
the period of the Hundred Years’ War, from the mid-fourteenth to the
mid-fifteenth century. Hand guns, while used at least as early as 1364,
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were little more than clumsy tubes stuck on the end of a stick. In tapes-
tries and other works of art of the fifteenth century, they are difficult
to distinguish from firebrands. They lacked precision of aim, took an
intolerably long time to load, and were no match for either the cross-
bow or the longbow. In close combat they could serve only as clubs.*

Arrows remained the most common projectiles throughout the
period of the Hundred Years’ War. The success in 1415 at Agincourt of
Henry Vs English archers, who stopped the charging French knights,
was achieved with the help of a newly devised arrow, so forged that it
could go through the small space between the loops in the combination
of mail and plate armor still worn by many knights. After Agincourt
the increasing use of full plate armor, introduced much earlier and first
extensively used in Italy and Germany,” made arrows less and less
effective against an offensive of charging knights. Plate armor was even
fashioned to protect the breasts, the faces, and the front legs of their
thorouglbred mounts. The mounted knight had gained the ascendancy
over foot soldiers on European battlefields more than four hundred
years before, and it was the superior striking power of the thorough-
bred horse, achieved earlier on the Continent than in England, which
had enabled William of Normandy to conquer England in 1066,%¢ the
only serious invasion of the island during the past nine hundred years.
As suits of full plate armor came into wider use than ever before during
the fifteenth century, and the mounted knights were better protected,
it seemed that they would retain their ascendancy.

In his massive and careful work on the history of the art of war,
published as a series of volumes early in the twentieth century, Hans
Delbriick, the most learned German student of the subject, showed that
firearms had no serious influence on the issues of battles before the
last quarter of the fifteenth century.®® If gunpowder was to have a de-
cisive effect in determining a closely contested action, it was necessary
to produce cannon which were much more mobile and many times
more numerous than those in use before the late fifteenth century.
That was done between 1494 and 1529 partly by mounting cannon on
horse-drawn gun carriages, partly by the construction both of lighter
artillery (culverins, sakers, falcons, and falconets) and of small fire-
arms (merlons, hand arquebuses, muskets, and pistols) which were
given to both the infantry and the cavalry. Firearms were also made
more effective in the late fifteenth century by the introduction of
granulated gunpowder, which exploded with more violence than the
fine dust previously used.?® Balls of iron were fired out of the cannon,
though lead was used for smaller missiles. Then, in order to do even
greater mischief, to tear the flesh of many soldiers at one swoop, hollow
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iron balls filled with gunpowder were introduced. These shells ex-
ploded on the targets and so struck many blows at 2 time. Sometimes
explosive balls were made also for smaller pieces than cannon — for
arquebuses and even for pistols. Writing in the 1530's Biringuccio, an
Ttalian master craftsman in metal and an authority on the new weapons,
observed that arquebuses and pistols were doing “in battle what the
archers used to do, both on foot and on horse.” 26

These and many more developments in weapons based on explosives
occurred in rapid succession in the space of a generation following
Columbus™ discovery of America and the first ascent, in 1492, of what
appeared to be an unclimbable needlc of rock, the Mont Aiguille near
Grenoble. Like the new warfare, both exploits were examples of a
fresh spirit of expansion which was at work in many directions. Hernin
Cortés followed Columbus to the New World, ITis use of the improved
firearms helps to explain his astonishing conquest of Mexico, from
1519 to 1521, when with a small band of a few hundred men he won
easy victories over thousands and even tens of thousands of civilized
Indian defenders.?s

A celebrated statesman of the next generation, Antoine Perrenot de
Granvelle (1517-1586), Bishop of Arras and one of the ablest and most
influential princes of the Roman Church, madc some striking remarks
in 1559 about the shattering effects of the new weapons on the older
habits of conducting war, He had already served Charles V as secretary
of state, and he was about to govern the Netherlands for Charles’ son,
Philip 11, as prime minister to the regent, Philip’s half-sister, Margaret
of Parma, At the ripe age of forty-two, Granvelle had helped to negoti-
ate with France and England the Treaty of Cateau Cambrésis, which
left the French in possession of Calais and deprived the English of
their last firm hold of territory in continental Europe, after centuries of
fighting to rctain or add to the possessions of the English crown in
France. The continuous experience with the problems of war and
peace made Granvelle one of the most acute obscrvers of his time.

An agent of Queen Elizabeth asked Granvelle whether England
could look for help from Spain if the English were to renew their
quarrel with France. His reply was discouraging. The whole world, he
suggested, knew of England’s “weakness.” “Your men are hardy and
valiant,” he said, “but what discipline have they had these many years?
and the art of war is now such that men be fain to learn anew at every
two vears’ end.” 20

The weakness on which Granvelle put his finger might have been
fatal to a Jand power; to a wealthy nation surrounded by seas, it could
actually become a source of strength, if England refrained from ex-
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hausting its military and economic forces on behalf of either side in
the continental wars. Granvelle may have failed to see this; if he had
seen it he was too skillful a diplomat to have helped the English to
recognize their advantage. By 1559 England had already increased
considerably its output from mines and manufactures since the dis-
solution of the monasteries some twenty years hefore. But it was mainly
during the three decades following 1559, especially from 1570 to 1388,
that the English began to wax exceedingly fat in material possessions.
Their resources in ships, guns, and gunpowder increased,

In 1512, eighteen years after the appearance of the new guns on
the French warship at Rapallo, cannon first plaved a dominant role
in naval war in a battle between French and English sailing squadrons.®°
After that, maneuvering at sea, like maneuvering on land, changed
with the multiplication of firearms. The new guns were mounted on
more warships during the later years of Henry VIII's reign (1509-
1547) # and the royal navy expanded rapidly during the late sixteenth
century; both developments helped the English make the most of the
opportunities which cannon along the coasts and on warships gave
them for holding off an invader. Then, before Queen Elizabeth’s death,
the obsolete bill and bow were abandoned by the local trained bands,
whose preparation for fighting was far from complete, but who were
available for defense in each county under the supervision of a lord
lieutenant.*? In 1596 the crown issued instructions that all local forces
throughout England should convert billmen into pikemen and bowmen
into musketeers.®® Thus the English “home guard” of footmen and
horsemen tardily adopted weapons, muskets and pistols in particular,
which the Spaniards had exploited nearlv eighty years earlier and
which continental infantry and cavalry were coming to use extensively
after the middle of the sixteenth century.®*

If Philip II, who married Elizabeths predecessor and Roman
Catholic half-sister, Mary, had attacked England at once, as Granvelle
suggested either France or Spain could have done successfully, Spain
might have won, Instead Philip waited thirty years and lost.

The rapid changes in weapons and in methods of warfare, to which
Granvelle referred, continued through the eighty vears following 1559,
as battles were waged more frequently in France and the Low Coun-
tries and then, with even greater intensity, all through central Europe.
“We see the face of war and the forms of weapons alter almost daily,”
wrote an English soldier when the Civil War broke out in 1642, “every
nation striving to outwit each other in excellency of weapons.” * Tac-
tics were revolutionized. The mounted knight enveloped in armor and
his majestic and stationary counterpart, the fortified castle, with its moat
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and its massive walls (some fifteen or twenty feet thick), were unable
to withstand the musket and the cannon.®® An end was put to the reign
of those stately monuments, slow moving or at rest, representing, as
each had, an exceedingly heavy investment of capital and labor.
Chivalry had long been on the wane?” particularly during the
fifteenth century, when men and women outdid themselves in crafty
cruelty and disgusting vices, in cowardly murders, as they had outdone
themselves in the tenth century and were again to outdo themselves in
the twentieth. The new weapons and tactics hastened the destruction
of ancient scruples and conventions concerning combat. War became
less chivalrous and sporting; more bloody and calculating. After the
sixteenth century the knight lingered only in the mysterious world of
the imaginative mind; a lean quixotic figure, created by Cervantes, he
rode about on an emaciated horse, without protection, to tilt at wind-
mills and to capture the fancy of many generations of excited readers.

(2) The Expansion in Metal Production

When we consider the “art of war,” as contemporaries called it,
which evolved with such remarkable speed after the French invasion
of Italy in 1494, when with the help of contemporary descriptions we
examine the new guns, the new projectiles, and their manufacture, we
are struck by one capital fact. The whole series of developments de-
pended upon a large increase in the supplies of metals, above all copper
and iron.

While armor was of little help in battles after about 1523, it con-
tinued to be worn by princes, nobles, and men-at-arms who were not
generally exposed to the hardships of the common soldiers. William
the Silent, the savior of Dutch independence, was wearing armor in
1566, when he rode through the streets of Antwerp to calm the revolt
of the Calvinists, to announce a temporary accord between the local
nobles and the Spaniards, and to utter for the last time the words, “long
live the king.” To judge from the armor preserved in museums, no
medieval ruler had more suits than this same king, Philip II, who oc-
cupied the Spanish throne from 1556 to 1598. Unlike his father, Charles
V, Philip was seldom active on the field of battle. Armor was immensely
esteemed for show, and it was relinquished by princes and nobles with
reluctance,

More armor was being produced during the early sixteenth century
than ever before. Full armor gave the soldier who wore it and the horse
that carried him an additional burden often as heavy as the man’s
body. Even pikemen, billmen, and arquebusiers, who fought on foot,
wore half armor,! With the growth of armies and the increase in fight-
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ing, the demand for the extensive and expensive metal needed to
fashion a suit increased, at the very time when there arose a great new
demand for metal to make firearms and missiles.

Biringuccio’s account of the manufacture of guns, written about
1535, shows that even after many efforts to make cannon lighter and
cheaper, between three and four tons of bronze still went into one of
the largest pieces.® No appreciable reduction was effected in the
weight of artillery during the hundred years that followed. Copper was
the principal ingredient in the bronze. In addition the gun carriages,
though of wood, were armored with bands of iron, especially the great
whecls. They had heavy iron bolts, a chain, and a stout iron hook above
the axle to help hold the cannon from slipping downhill. AH told, the
iron in one of these gun carriages was almost as heavy as the bronze
in the gun itself. The iron parts of the carriage weighed rather more
than two tons — between 4500 and 5000 pounds.?

Some of these large cannon fired cast-iron balls almost as large as a
man’s head, and there were actually occasions when these monstrous
missiles took some poor creature’s head off his shoulders before he had
time to cry for God’s mercy. In 1582 Philip II's famous general — and
through the Duchess Margaret his nephew — Alexander Farnese,
Duke of Parma (1545-1592), was besieging Oudenarde. West of
Brussels on the Schelde, Oudenarde was a place of considerable mili-
tary importance, then held by the Protestant forces in the Low Coun-
tries. One day in carly spring Farnese had a table laid for himself and
his staff, to dine in the open air near to the entrenchment. “Hardly had
the repast commenced, when a ball came flying over the table, taking
off the head of a young Walloon officer who was sitting near Parma
.+ . A portion of his skull struck out the eye of another gentleman
present. A second ball . . . destroyed two more of the guests as they
sat at the banquet . . . The blood and brains of these unfortunate in-
dividuals were strewn over the festive board, and the others all started
to their feet, having little appctite left for their dinner. Alexander
alone remained in his seat. . . Quietly ordering the attendants to
remove the dead bodies, and to bring a clean tablecloth, he insisted
that his guests should resume their places.” *

According to Biringuccio an iron ball discharged from a medium-
sized cannon weighed 25 to 30 pounds, while a ball discharged from
the largest cannon might weigh up to 120 pounds.® Even in the mid-
seventeenth century, after many attempts had been made to economize
on metal, a missile for the larger cannon apparently weighed 64
pounds.® If many rounds were fired, more metal was scon consumed in
balls than went into the manufacture of the piece.
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The high cost of hauling the larger cannon, with the wagon loads of
heavy ammunition which they required, put a premium on smaller
pieces and smaller balls. It was mainly firearms under six feet in length
— particularly arquebuses, pistols, and muskets - that were turned out
in ever larger numbers. Their barrels were generally of wrought iron,
obtained from the new rolling mills in sheets to be formed into metallic
tubes.” Behind the barrel was a sunken wooden butt.

These new smaller firearms, the arquebuses in particular, were so
heavy that it was difficult for a soldier to lug one on a march ® or to
hold one in his hands while he aimed and fired. The heavier pieces
were sometimes brought in carts 