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Wool and Wool-Based Textilesin the West European Economy, ¢.800 - 1500:
Innovations and Traditionsin Textile Products, Technology, and Industrial Organisation

John Munro: Department of Economics, University of Toronto
Abstract:

This paper isanecessary companionto the one entitled The West European WoollenIndustries and
their Strugglesfor International Markets, ¢.1000 - 1500. No one canproperly comprehendthat five-century
history of international competition for textile markets, without some basi c understanding of theproductsthat
the manufacturers sought to sell in seeking customers in those markets, and some understanding of the
changesin industrial organisation that enabled producers to market their products.

During these five centuries, West European textile producers marketed a very wide range of waool-
based textiles, classed under the general headings of woollens, worsteds, and sami-worsted ‘ stuffs'. They
ranged in quality and price fromrelatively cheap —those that amaster craftsmen could buy with two week’s
wages — to the ultra-luxurious woollen scarlets, aimed at aristocratic markets. extremely costly fabrics,
rivalling the best silks, whose purchase might cost a master mason several years swages. Wools, of course,
constituted the essentid ingredient of all these fabrics, and certainly for luxury quality woollens, the most
expensive input, accounting for 60% - 75% of the cost of production, with other raw materials (ails, fullers
earth, teasels, and dyestuffs, etc.) accounted for another 10%. To understand both the supply and demand
factors involved in marketing these textiles, the historian must clearly explain the economics of wool
production and of supplying other raw materials, and then the techniques involved in the manufacuring
processes: wool-sorting and preparation, combing, carding, spinning, weaving, and (for woollens), fulling
and felting, teaseling or napping, shearing, dyeing, and other finishing processes. The historian must then
demonstrate how the wools, dyestuffs, and manufacturing processes differed between and amongst the
varioustypes of woollens, worgeds, and semi-worsted stuffs. To understand the marketing of these textiles,
the historian must also delineate the nature of product innovations (styles, colours, etc.) and thenrelate the
relative prices for these textiles to (1) the cost of abasket of essential consumable goods, and (2) the daily
wage-earnings of master craftsmen.

Underlying all these complex analyses liesa more fundamental question: ademonstration of Adam
Smith’s famous dictum‘ That the Division of Labour is Limited by the Extent of the Market’. This paper
attemptsto show how the expansion of international market networks from the 10" century transformed an
essentially rural domestic handicraft industry into avery complex, essentially-urban based industry, witha
very complex division of labour; and how market forces and supply factors brought about a veritable
‘industrial revolution’ inthesetextiles—inweaving, carding, spinning, and full ing particul arly —that, relative
to the conditions of the medieval economy, were as important as the 18"-century Industrial Revolution in
cotton textiles. Somewhat surprisingly, thiswool-based ‘industrial revolution was more or less complee by
the 15" century, thus leaving atechnological hiatus until the 18" century.

The companion paper seeksto denonstrate, in terms of supply and demand models (but principally
atransaction cost model), how structura changesin the late-medieval economy centuries forced so many
textile-producersto forsake the export-oriented production of cheaper, lighter textiles to concentrate upon
the far higher-produced, much more luxurious heavy-weight woollens (whose durability would last several
lifetimes). The relevance of those market changes for technological change becomes clear when an
examination of the new industrial processes reveal that many of them, while cutting production costs, so
impaired quality that producers, competing in luxury markets, eschewed them for fear of losing customers.
The paper shows how urban guilds and governments imposed quality-controls, in acting as agents for
draperiesengaged in monopoli stic-competition, accepting some positive innovations, whilerejecting others.
In contrast, the essence of the modern Industrial Revolution in textileswasin vastly improving quality, while
also cutting costs.

JEL Classification codes: F1, F2, F3, F4, H2, H3, J3, J5. K2, L1, L6, N2, N3, N4, N5, N6, N7, N8



Wool and Wool-Based Textilesin the West European Economy, ¢.800 - 1500:
Innovations and Traditionsin Textile Products, Technology, and Industrial Organisation

John H. Munro (University of Toronto)
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I: WooL-BASED TEXTILESIN THE ECONOMY OF MEDIEVAL EUROPE

No form of manufacturing had a greater impact upon the economy and society of medieval Europe
than did those industries producing cloths from various kinds of wool: those now commonly known as
woollens, worsteds, and hybrid *stuffs’. For agriculture, then the overwhelmingly dominant sector, these
industriescollectively provided avery major source of aggregate demand: for wools, dyestuffs, butter or oil,
fuller’ searth, teasels, and indeed also for much of itsrural work-force. For theindudrial sector itsdf, both
rural and urban, they constituted the single most important form of manufacturing, measured by total
employment and value of output, in so many scattered regions of medieval Europe. Similarly, as Eleanora
Carus-Wilson (1952) has observed for the commercid sector, wool-based textiles,  beingneither fragile nor
perishable’, with a high value:weight ratio, constituted the leadng manufactured commaodity enteringinto
both regional and international trade, supplying not just European but dso West Asian and North African
markets. Of almost equal importance was the international trade in the essential raw materials: in wools,
dyestuffs, and alum. Finally the international trade in both raw materials and finished textiles also played
a major role in devdoping the financial sector, in bills obligatory, bills of exchange, and other credit
instruments, all so vitally important infunding and effecting these commercia transactions. For al these
reasons, therefore, the wool-based cloth industries provided an important foundation for medieval
urbani zation, especiallyinwestern Eur ope; and although the countryside gained arel atively greater industrial
importance during the later medieval and early-modern eras, those rural producers who served international
markets were never able to function independently of the still powerful urban economies.

In meeting one of the mog basic of all human needs, textile manufacturing was of course almost
universal acrossmedieval Europe; and themajority of textiles, apart fromthose* homespun’ fabricsconsumed

directly by their producers and families, were sold or exchanged locally. But the ahility to produce textiles
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better than mere homespun, and especially thosethat would satisfy the more refined demands for comfort,
warmth, durability, and style, in both dress and household furnishings, was much more regional in scope.
Astextile producdion becamemore and more oriented towards fully monetized markets and more dependent
onlong-distancetradefor rawmaterial saswell asfor consumers, regonal specializationinthevarioustextile
industries became much more pronounced.

To some extent, though less than one might suppose, some new cloth-producing regionsin medieval
Europe achieved their success through produd specialization, particularly in acquiring a comparative
advantage in raw material, labour, organizational, or transport and marketing casts, even if such advantages
weregained through variousinjuriesthat had been inflicted upon older producers. To amuch greater extent,
however, the general diffusion of commercial, export-oriented cloth manufaduring resulted from acomplex
interplay of forcesin theinternational competition for markets, as new entrants were attracted by the profits
or ‘economic rents’ that the earlier leaders had once enjoyed, perhaps only too briefly. Such campetition,
particularly in cheaper, less differentiated cloths, wasbound to eliminate such ‘rents’ in the higher-cost or
less advantageously situated cloth-producing regions, forcing many out of production. For, by the later
Middle Ages, only limited cost savings could be achieved fromtechnological or organizational changes, or
from new sources of raw materials. Consequently, thecritical cost changesthat determined exit from or entry
intotheclothindustry -- regional growth or decli ne-- were chiefly thoseinvolving transportati on, marketing,
and other transaction casts in both raw materials and the manufactured cloths. Paradoxically, therefore, the
development of some new textile producers in later medieval Eurgpe, particularly in Mediterranean and
Central Europe, reflects not so much regional specialization and ‘economic growth’ as an opposite trend
towards ‘import substitution” and regional self-sufficiency, when rising transaction costs eliminated many
foreign cloths from markets formerly supplied by far-distant northern producers.

The history of both the medieval and early-modern European cloth industries hasto be understood

first in terms of the widely diverse various fabrics manufactured and secondly in terms of the various types
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of woolsfromwhich they were produced. Thesetextiles, differing somarkedlyin texture, weight, fineness,
quality, and price, formed a seaml ess continuum that ran fromthe very cheap and coarseto the very fine and
extremely costly, exceeded inaristocratic quality and price only by the better Oriental and Italian silks.
Woollens, wor steds, and sergesin the history of English textiles

For historians of the English cloth industry at the dawn of the modern era, however, cloth
manufacturing presented not a seamlessweb but a sharp dichotomy between itstwo main branches, at polar
ends of the quality continuum: the woollen and the worsted industries. Much too conveniently they have
been called, respectively, the Old and the New Draperies. But on closer historical inspection, mary of the
so-called New Draperies of Elizabethan England produced a wide range of worsted and hybrid worsted-
woollen fabrics; and cdlectively they were not so new after all, but rather a resurrection of a far older
medieval industry, some of whose hybridsproductswere commonly called ser ges, though that term wasoften
also used asasynonym forworsted. Theterm worsted, it must be noted, is peculiarly English, and isrelated
to the Norfolk village of Worstead, the reputed centre of the earlier, medieval industry.

Nevertheless, the distinctions between worsteds and woollens as ideal or ‘model’ types, remain
fundamental in the history of European textile manufacturing, in so far as they are based upon the wool
properties peculiar to each type of cloth. Whether o not these differences between woollens and worsteds
were so clearly distinct in the medieval era asthey became during the early-modern eraremains to be seen.
According to traditional views of this ‘ideal’ dichotomy, medieval woollens were the denser, heavier, and
usually more expensive cloths, composed of costly, fine, short-stapled, curly, scalyfibred wools, which
supposedly were prepared by carding, with wired brush-like tools (discussed below on pp. ). The carded
wools were then spun on the hand-powered spinning wheel, generally the so-called ‘Great Wheel’, to
produce the yarns that were then woven on the horizontal loom; and, in traditional English historiography.
almost all writers have asserted or assumed that both the warp and weft yarns were spun inthis fashion.

Weaving, however, did not compl ete the basic manufacturing stage, becausethe woven fabrics, when taken
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down from the loom, lacked sufficient strength to prevent tearing. Thus to give these fabricsthe requidte
durability, and also the weight and cohesive texturefor which medieval woollens became so famous, they
had to undergo the process known as fulling: invol ving a combination of pressure, heat, water,and chemicds
to force the scaly wool fibres to shrink and intermesh, forming a very densely felted, strong and virtually
indestructiblefabric. The fulled cloth, after being hung to dry on atentering frame and then stretched, to
remove wrinkles, wasthen subjected to the finishing processes of napping (dressing, raisi ng, or teaselling,
with teasels) and shearing, in an alternating series, to bring up and cut off all the protruding loose fibres.
These finishing processes of felting, napping, and shearing thus effectively doliterated aimost all trace of
weave, except for those* striped’ woollensinwhichthewarp and weft yarnswere dyed with different colours,
and for somewoollens in which one side was more thoroughly felted than the other.

The worsted cloths of this classic, theoretical dichotomy were, in very sharp contrast, light, and
guite cheap fabrics, composed, in both warps and wefts, of combed wools that were coarse, straight, and
long-fibred. In the earlier medieval era, they had been spun with the traditional drop-spindle and distaff,
commonly known as the ‘rock’. If the initial versions of the spinning wheel, introduced from the lae
thirteenth century, did not prove to be fuly satisfactory in using these straight-fibred combed wools, a
subseguent improvement, known as the Saxony Whed, with an additional ‘flyer bobbin, didcometo bethe
preferred method of producing worsted yarns (see pp. 000 below). The yarns, spun by either the ‘rock’ or
the ‘wheel’, were so strong and tightly twisted that manufacturing was virtually complete with the weaving
process, except for bleaching or dyeingand pressing. Thus the classic true worsteds underwent no fulling,
napping/teaselling, or shearing; and indeed their coarse, much straighter wool fibres lacked the felting
propertiesrequired for thesefinishing processes. The distinguishing visiblefeature of these model worsteds,
therefore, wastheir highly visible weave, of various designs, chiefly twilled, designsthat normally coud not
be seen in atrue woollen.

The draperies ointes and draperies séchesin the history of continental textiles
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The foregoing dichotomy between woollens and worsteds, to be examined more critically in the
sections on technology below, is much less familiar to historians of the continental textile industries, many
of whom associate carding in particul ar not so much with finewoollensaswith many coarser, cheaper fabrics.
The chief distinction of continental historians, and their own peculiar dichotomy, liesin the contrast between
the so-called ‘ greased’ and‘dry’ draperies: i.e. draperies ointesand draperies séches; or in Flemish (Dutch)
the gesmoutte draperie (lakenindustri€) and droge draperie. In France and the Low Countries, these ‘dry’
draperies were also commonly called ‘light draperies': draperies |égeres, or lichte draperie and of these
latter industries, the most prominent in both medieval and early-modern Europe were the sayetteries.
However, many draperies|égeres, including many though not all sayetteries, produced hybrid fabrics, often
called sergesaswell assayes (says), which were composed of dry, long-stapled worstedwarps, and greased,
short-stapled woollen wefts. Thus once again the fundamental distinction between the two main industrial
branches and their hybrid offspring is to be found in the wools and their processi ng.
Medieval Wool Preparationsfor thedraperies ointes and draperies séches

Indeed, all cloth-making necessarily began with wool-sorting, because any particular shorn fleece
or woolfell (thehide of aslaughtered sheep) contai ned woolsof varying degreesof staple-length and fineness,
depending upon the nature of the fleece or woolfell. The wool-sorter segregated and reserved the finer,
shorter-stapled wools for woollen-cloth production, i.e. for the draperie ointe The very shortest were used
to spin the weft yarns; those of medium length, for the warps; andthose that were truly long and coarse were
reserved for the draperies seches, or for the warpsin other, serge-type draperies |égéres. The wools were
then cleansed; but those destined for thedraperie ointe were the mog rigorously scoured, with hot alkaline
water, lye, and stale urine, to remove the natural lanolin and other natural greases, dirt, and other foreign
matter that constituted about 20 percent of the raw wools’ weight. After several rindngs, the wools were
placed on wooden slatstodry in the sun, and were then beaten or * broken’ withsticks, often willow branches.

Known in England aswilleying, in France as brisage de laines, and in Flanders as wullebreken, this wool -
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beating process removed any remaining foreign matter, separated the entangled or matted fibres, and
completed the wool sorting.

The very fine, short-fibred, and curly wools for the draperie ointe and for the wefts in some
draperies|égéres, werethen thoroughly re-greased and lubricated, withbutter or olive ail, in order to replace
thenatural oilslost throughsuch rigorous scouring; and such lubrication was vitally necessary to protect these
fine, curly woolsfrom any damage or entanglement in the ensuing production processes of combing, carding,
spinning, warping, and weaving. That also explains another function of the fulling process: the removal of
al this grease, along with the starchy warp-sizing, before it became rancid.

In the draperies seches, their much coarser, longer, straight-fibred wools did not require such
extensive greasing, though Engish evidence doesindicate that such worsted-type wools did recei ve at | east
avery light oiling. As Chorley (1987) has rightly noted, thesewools underwent very little or no scouring
in their initial and cursory preparation, so that they retained sufficient natural lanolin. Furthermore, these
much tougher wools were less likely to be damaged in the ensuing manufacturing processes. But if, as just
indicated, the various products of the true draperies séchesdid not require any fulling, the serge-typecloths
produced in some of thedraperies|égeresdid require at least some cursory fulling, because of their greased,
shorter-stapled wefts.

Insummary, the Englishand continentd wool-based dichotomiesturn out to be essentially the same,
at least for the laer-medieval era, permitting ustoequatethe draperies secheswith the worsted industries,
and the draperies ointes with true woollen manufacturing, while many of the draperies |égeres produced
serge-like hybrid products. Thevirtual absenceoftheterm greased drapery’ inthe Englishliteraturecertainly
doesnot mean that medievd English clathiershadignored thiscrucial technique; for many documentsspecify
that three pounds of grease wereto be used for every ten pounds of wod (or onegallon of oil for every thirty-
two pounds of wool). Unfortunately, however, we still lack sufficient knowledge about the technical

properties of many woolsused in medieval based textiles -- in particular the actual dfferencesintheir staple-
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lengthsand fineness - to classify them accurately according to these same categories, aswoollens, worsteds,

and serges.

I. THE MEDIEVAL WOOL SUPPLY
The supremacy of English wools

The only confident assertion to be made about medieval European wods is that some English
varieties, though by no means all, were unrivalled for fineness, from the twelfth to sixteenth centuries. In
1282, an ordinance of the Brugesdrapery, then exporting awide variety of textiles, ranked its wodlensin
descending order of quality, specifying that those made from Engish wools were to be sealed with three
crosses, those from Scottish woolswith two crosses, those from Irish woolswithone cross, and finally, those
from the domestic Flemish wools, with ahalf-cross. In view of the later fame of Spanish merino woolsin
early-modern Europe, their absence fromthis list may seem surprisng. But the Spanish wools of this era
were quite different. Their use in any of the seded cloths was strictly prohibited; and they were
contemptuously classed al ong withplootwollen, waterwollen, faul xlainages, and waste-wools. | nl atetwel fth-
and thirteenth-century Bruges, such Spanish wools had been utilized inmaking cheap, coarsesaergen; and
inlater thirteenth-century England theywere evidently used for similar coarse, cheap, and light textiles, such
asLondon burels, though theAndover weavers' guild (Hampshire) of this same erastrictly banned themeven
for making cheap kerseys (cersegis). Whether the domestic Flemish wools were really inferior to the Irish
is perhaps debatable; the Irish wools were evidently used chiefly for says and other serge or worsted-type
cloths(i.e. lerschewaoals, rather than hierlandsche, aFlemish termthat term refersto domegic wools). For
thislatter type of cloth-making in the Low Countries, coarse Flemish, Scottish, Zealander, Frisian, Kempen,
and Pomeranian, and some French wools (from Lorrain€) came to be much more widely used. If some

Scottish wools were or later became quite coarse, many werequite good enough, certanly in the thirteenth
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and early fourteenth centuri es, to make moderately fine quality woollens. Subsequently, however,inthelater
fourteenth and fifteenth centuries, the traditional woollen draperiesin the Low Countries, and even some of
the upstart nouvelles draperies, stipulated the exclusi ve use of English wools, asdid the Florertine luxury
woollen indudry (up to the 1380s: see bdow, pp. ).

Evidencefrom their drapery ordinances, from many price schedulesof both English and continental
provenance, and many literary sources show that throughout the High and Later Middle Ages only three
Englishregions consistently producedthe very high quality woolsrequired for true luxury quality woollens.
In descending order, they were: first, in the west, the Welsh Marches of Shropshire and Herefordshire (and
the adjacent region of central-Wales, at leastin the thirteenth century); second, theinmediately contiguous
Cotswoldsdistricts of Worcestershire, Gloucestershire, and Oxfordshire(and, by the fifteenth century, also
the adjacent regions of Berkshire); finaly, inthe east, and arather distant third, Lincolnshire (the Lindsey,
Kesteven, and Holl and districts, in that order). Next in quality and price came various wools from other
regionsinthe English Midlands. Amongst thelower quality but still * acceptable’ Englishwools, for medium
grade woollens, were those from southern Y orkshire, East Anglia, and adacent counties to the south,
including some of London's ‘home counties (Essex, Kent, Sussex, Hampshire). Quite unacceptable,
however, certainly by the later fourteenth and fifteenth centuries, were the far northern wools from
Westmorland, Cumberland, Lancashire, Cheshire, Northumberland, Durham, and North Riding Y orkshire,
and finally, those from Cornwall and Devon in the south-west, which were evidently the very worst of all.
Indeed, Parliament subsequently agreedto exempt theseinferior ‘ slight’ wods (partially from 1379, fully in
1423) from the obligation toship all wool sdestined for northern Europeto the crown-mandated Cdais Staple
(from 1363) becausetheir valueswereto low to bear the export taxes and other * charges of the Staple’ (see
below pp. ).

Was this very wide range of English wool qualities, reflected in their prices, due principally to the

geneticsof sheep-hreeding, to flock-management, or just to environment?Many agricultural historiansdoubt
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that, in the medieval era, any distinguishable sheepbreedswere tobe found in England or indeed anywhere
incontinental Europe. Bowden (1962) hascontended, with considerabl e authority, tha these disparitieswere
instead due amost enti rely to the envi ronmental factors of climate and nutrition. Somewhat paradoxically,
the chillier the climate and the sparser thefeeding, thefiner would be the wool: or more predsely, the more
likely, ceteris paribus, that a majority of woolsinagiven fleece would be fine and thin (25 - 30 microns),
short-stapled (under 3in. or 8 cm.), curly and scaly fibred. The sheep growing such fleeces, which weighed
about 1.0to 2.51h. (0.45t01.13 kg), were small but mature adults (usually female, i.e. ewes), perhaps even
scrawny -- they certainly were not raised for their meat. Thevery hilly or mountainousterrain of the Welsh
Marches, with rather poor pastures, would thus explain this region's supremacy in producing the very finest
wools; and Eileen Power (1941) hasrecounted the pun of the fanous English naturali st Sir Joseph Banks
(1743-1820): that the Ryelands sheep of this region, especially from Leominster, ‘ deserved a niche in the
templeof famine’. Lincolnshire, of course, wasnot blessedwith similarly advantageousterrain; but Bowden
explains the relatively good quality of its wools (especialy the northern Lindsey) by the very scanty,
inadequate pasturage available in this densely populated region of classic Open Field agriculture, so that
landlords and peasants were forced to have their sheep graze onthe sparse pog-harvest stubble of thearable
fields.

One may doubt, however, that the Bowden thesis explains everything to be known about the wools
of the medieval British Idles, certainly not in this simplified form. Banks pun to the cortrary, neither
extremely poor feeding nor very coldor hostile climateswerereally beneficial for wool qualities. Why indeed
should wools from the far north of England and Scotland have been considered so very inferior inthe later
Middle Ages? On the other hand, if environment had been the chief determinant of wool quality, why were
some thirteenth-century Cistercian abbeys ableto sell Scottish woolsat prices not much bel ow thosefor good
Englishwools? Furthermore, in thisvery same era, the Cistarcians were al 0 selling some wools fromtheir

eastern Welsh abbeys (Margam, Neath, Tintern) at prices above even those for the best Heref ordshire wools,
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while subsequently, in the later fourteenth and fifteenth centuries, Welsh wools came to be considered
grossly inferior, and were thus virtually unexportable.

Undoubtedly, the resolution of this seeming paradox must be found in some combination of flack
management and sheep breeding as equally critical determinants of wool qualities. The importance of
breeding is certainly indicated by evidence that several thirteenth-century Cistercian abbeys had been
importing expensive breeding rams from Herefordshire and Lindsey. By the mid-fourteenth century, if not
even earlier, these Cistercian abbeys were no longer marketing wools, and had | eased their pastoral landsto
multitudes of small peasants, who raised their sheep in communal flocks and who lacked the capital,
expertise, and scal e-economies (far sheep segregation) toengage ineffective breeding and tomaintain flocks
with high quality fleeces. Furthermore, the wool-price schedules from the thirteenth to the late fifteenth
centuriesindicate acontinually widening gap over this period between the highest and lowest priced English
wools, indicating that a much smaller proportion of the English wool supply came to enjoy proper flock
management, or that ahigher proportion of England’ s sheep came to be raised for meat rather than for fine
wools.

Therecan belittle doubt, from abundant evidence — supplied by the Franco+Flemish and Florentine
draperies and by some scientific examination of wool particles — that the better grades of medieval English
woolswereindeed very fine and short-stapled, as just defined, for both warp and weft. Ref erences in some
of thetextileliterature to fine woollens made from'‘long-stapled’ CotswoldsandLincolnshirewools, aswell
as from short-stapled Ryelands, must be taken as historical anachronisms, reflecting conditions of a much
later era; for the sheep from these regions did not become predominantly longer-stapled in their fleecesuntil
the sixteenth or seventeenth centuries.

Indeed, Bowden carried his environmental thearies even further to explain England's eventual 10ss
of supremacy in producing fine wools, the consequent decline of her traditional woollens industry, and the

‘rise of the New Draperies’, from the about the mid-sixteenth century. In essence, heargued that the Tudor-
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Stuart enclosures, more particularly those in the Midlands, ultimately if not immediately changed the
character of English wooals, to the severe detriment of the traditional woollensindustry. For thisthesis he
cited not only zoological fads but also contemporary Tudor tractsto argue that the Enclosures of thisera, by
inducing a relative shift of sheep-rai sing to the more fertile Midlands plains, and especi ally by providing
muchricher pasturesand year-ar ound feeding, resulted in muchlarger, much meatier sheep, with far heavier,
longer-stapled, and coarser fleeces: i.e. with woolsthat were far better suited to the worsted or semi-worsted
fabrics of those famous ‘New Draperies that developed so rapidly and successfully from the early
Elizabethan era (see below pp. ).

While such a shift inthe qualities of English wools undoubtedy did take place in this era, another
explanation may lie ingenetic factars: in selective breeding to produce much bigger sheep for the rapidly
expanding urban meat markets. Such breeding, which inevitably did produce much longer and heavier
fleeced-sheep, was much easier to pursue on enclosed, well-managed, highly capitalized estates than in
peasant-directed agriculture, especially inthe classic open-field regions of more communal agriculture (but
also in the northern and western regions of supposedly non-communal agriculture).

Therise of Spanish merino wools

As the mgjority of English wools declined in quality during the Tudor-Suart era, European
supremacy in fine-wool production ultimatdy passed to Spain, with her growing flocks of merino sheep. But
quite clearly these merino wools were in no way related to those despised Spanish wools of thetwelfth and
thirteenthcenturies. Though many authorities have asserted that the merinowool sdate from those centuries,
Lopez (1953) was undoubtedly correct in arguing the minority view that merino sheep were not introduced
into Spain before the early to mid-fourteenth century. The name is probably derived from the North African
Berber tribe, the Baru Marin, better known as the Marinids (or Merinids), who, in 1275, displaced the
Almohadsin Morocco and then invaded Spain, seeking to restore theformer Alnmohad Empire (seebelow pp.

). Possibly, during theirtemporary reconquests of Andalusi a, the Marinids subsequently introduced some
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Barbary sheep into Spain; in all likelihood, however, the Spanish themselves did so, though only after the
final Castilian victory over the Marinid invaders at the Battle of Rio Saladoin 1340, which brought relative
peace to Christian Spain. Shortly thereafter, royal records indicate that Pedro IV of Aragon (1337-87)
acquired some Barbary rams for his domains. The Spanish sheep that came to be knownas merino were not
only very different from the indigenous Spanish flocks, but evidently different also from the Barbary (North
African) sheep, perhaps because of genetic interactions of recessive genesin thetwo breeds of sheep. The
new, eventually very short-stapled merino waools (2 in. or 5 cm and under) may also have been produced by
some specia selective breeding, about which we really know nothing.

Possibly they were also the product of both flock management and variousenvironmental factors.
According to some historians, one such factor, again involving chilly climates and sparse feeding, that
promoted improved finenesswas transhumance: the annua migrationsor itinerant pasturage, from the hi gh
northern plateaux of Leon and Segovia some 450 miles (725 km) tothe southern plains of Extremadura and
Andalusia. But some sixteenth-century evidenceindicatesthat such extensivetranshumancewasnot involved
inthe production of high quality merino woolsfrom Segovia-based sheep. In any event, the evolution of fine
merino wools was a rather slow process. Only in the very late fourteenth century, by the 1380s and 1390s,
istheir usefirstrecorded abroad in commercial, export-oriented draperies: in the Italian draperies of Verona,
Prato, and Florence. Even so they still ranked a poor fourth in value (at Prato), after Engish, Minorcan, and
Magjorcan wools, and then cost only 42 percent as much as the English Cotswolds wools used there.

Inthe Low Countries, Spanish merino wools were not used to any extent before the 1420s, and then
only by the upstat semi-rural nouvelles draperies, which were making cheaper imitdions of the luxury
woollens manufactured by thelarger traditional urban draperies. As England'sfiner wools became more and
costly, in thefifteenth-century, for reasonsto beexplored in thefollowing chapter, more and more draperies
began switching to Spanish merino wools, even though they still could not yet rival in quality the finer

English wods of the Welsh Marches and the Cotswol ds (see below, pp. 000).
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By the mid-seventeenth century, however, the better merino wools were clealy superior to all
Englishwools: for the best Herefordshire Ryelandsthen sold for 3s 0d per Ib., less than the average merino
priceof 3s3d per |b. By that time, England’ sfiner woollenswere madewholly or in part from Spanishwools,
asthename Spanish Medl eys suggests. Inthefollowing century, Adam Smith caustically commented onthe
complete reversal in fortunes of these two historic wools, in his famousWealth of Nations (1776):

Our woollen manufacturers, in order to justify their demand of such extraordinary

restrictionsand regulations, confidently asserted that Englishwool wasof apeculiar quali ty,

superior to that of any other country. Thisdoctrine.... is, however, so perfectly false that

English wool isin any respect necessary for the making of fine cloth, that it is altogether

unfitfor it. Fineclothismade altogether of Spanish wool. English wool cannot be evenso

mixed with Spanish wool ... without spoiling and degrading the fabric of the cloth.

Wor steds and wor sted wools in medieval England

The mid-seventeenth century was also a trangtion era in the English cloth trade: when the export
volumes of semi- and full-worsted products from the so-called New Draperies were begnning to surpass
those from the Old Draperies, i.e. the more traditiond woollen clothindustries. These New Draperies were
not, in fact, related to the earlier Flemish nouvelles draperies, which had been a true woollensindustry, but
rather to the Flemish sayetteries and other draperies séches or 1égéres. From the late 1560s, with the
outbreak of the Revolt of the Netherlands, many Flemish textile artisans found refuge in Norfolk and East
Anglia (Suffolk and Essex), where they helped to establish or re-establish these worsted-style crafts,
especially in and around Norwich, which had earlie been the very centre of England's medieval worsted
industry (seebelow, pp. 000)

Inthe medieval era, thisregon had produced woolsmuch below the national averagein quality and
price. Werethese the same coarse and | ong-stapl ed worsted wool s of the early-modern era, which then ranged
from 15 to 25 cm (6 to 10 in), o longer? That seems highly unlikely, especidly if Bowden is correct in
stating that virtually all medieval Englishwools were short-stapled. Although support for hisview can be

found in recent research demonstratingthe almost universally low weights of medieval English fleeces, there

isstill no conclusive evidence about thenature of yarns used in medieval English worsteds. Possibly, some
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combination of breeding, flock managements, and environmental factors had permitted some variation in
wool-staples; but that remains pure conjecture.

There are even more compelling reasons why -- goart from the importance of hybrid serge-type
fabrics-- itwould be dangerousto make too sharp adichotomy between woollens and worsteds based merdy
onthe staple-lengths of wool fibres. Certainly staple-length andfinenesswere not necessarily related. Many
short-stapled wools, from many parts of the British Isles (and the continent) were in fact very coarse, and
wereused in both cheap woollensand worstedsor mixedfabrics. Conversely, someworsteds, says, and other
mixed fabrics were woven from relatively better quality wools, so that they were more costly than many

coarse woollens.

[1. TECHNOLOGY AND TECHNOLOGICAL INNOVATIONSIN MEDIEVAL CLOTH-MAKING, TO ¢. 1500

Any history of the European wool-based textileindustries also requires an understanding of the very
crucial technological changesthat the manufacturing processes underwent from the eleventh to the fifteenth
centuries. Arguably such changes had an industrial impact that was relatively as important for medieval
Europeasthoseof ‘ Industrial Revolution’ erawerefor e ghteenth- and nineteenth-century England. Certainly
the medieval technological changeswere moreimportant than those of theintervening early-modern era(i.e.
from ¢.1500 - ¢.1720). With thefull fruition of those changes by the fifteenth century, the mgjor stages of
cloth-manufacturing had become the following, in sequence: (1) wool-sorting, scouring, and preparation,
including preliminary wool-dyeing; (2) combing and carding; (3) spinning by the ‘rock and wheel; (4)
weaving, on various looms; (5) fullingand tentering; (6) teaselling or napping; (7) shearing; and (8) dyeing
or re-dyeing in the piece. Virtually all West-Europeanwordsfor textiles are derived, it most be noted, from
the Classical Latintextilis, based on theinfinitivetexere, to weave; and any discussion of textile technology
must, therefore, begin with thismost fundamental and central processof cl oth manufacturing, whichwasalso
the first process, or certainly the first of two, to undergo major technological changes.

Weaving: early-medieval worsteds and the war p-weighted loom
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Throughout ancient and early-medieval Europe, and evidently also the Mediterranean basin, most
weavers producing wool- and linen-based textiles employed an upright loom known as the warp-weighted
loom, because the vertically-hang ng warps were stretched taut by weights of stone, pottery, bone, or marble
tied to their bottom ends (‘end’ = warp). Its framework, about three metres high, was composed of two
wooden parallel uprights, whose tops rested against awall or post. On forked crotchets at their upper ends
was fitted arevolving cross bar, about two metres long, to which werestitched the upper warps ends; asthe
clothwaswoven,it wasrolled up onto thiscross-bar by manual rotation. Nearthe bottom of the two uprights
another crossbar, the' shed rod’, wasrigidly fixed in placein order todividethewarpsfor weaving Bundles
of weighted warp-endsweredternately placed behind (bel ow) andinfront(or above) thisrod, thusproducing
the natural shed or opening between the warps for the passage of the weft yarn. On another cross-bar, the
moveable'heddlerod’, resting at the base of forked brackets half way up the two uprights, were knitted the
heddles: i.e. linen cords with looped |eashes or ends through which passed the individual rear warps. The
weaversthen lifted up the heddlerod on tothe fork-ends of these brackets, thereby bringing the attachedrear
warps in front of the upper warps, locking the first weft in a permanent binding, while also opening the
countershed for the second passage of theweft. Thewarpswere kept evenly spaced across each shed by other
cords, tied to the uprights, known as chains, from their fitted loops.

This loom required two weavers, who were aimost invariably female in the ancient and earlier
medieval eras. Thefirst inserted the weft yarn, attached to a stick, through the natural shed of warps to the
weaver standng on the other side; each weaver operaed one end of the heddle rod, while passing the weft
back through the countershed. After five or so weft insertions or picks, those wefts were beaten up through
the warps and put firmly into place, into the fell of the cloth, with along flat wooden or bone blade (about
50 cm) known asthe*spatha’ or weaving-sword. An alternative device was the shorter weaving-comb (10 -
20 cm), a bone notched with teethto fit between the warps.

The weave just described, by far the most common inthe late Roman and early medieval eras, is
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known as plain, tabby, or especially thelinen weave, because it was used, then and later, for all linen and
other bast-fibreweaves. It required just the two sheds, the natural and counter, with each weft passing under
and over single warps, forming a regular binding -- i.e. the uniform interlacing of singde warps and single
weftsat right angles. A less common variant in this erawas the basket or canvas weave in which twowefts
were together woven under and over two warps, in succession.

Increasingy popular fromearly medieval times, especiallyinworsted fabrics, were thevarioustwill
weaves, by which a single weft passed over two ar more warps and then under one a more warps. That
uneven alternation between weft and warps produced interruptions in the weave, or shifts of the binding-
points, asthe under pass of the weft in the alternate rows was moved one warpthread to theright or left, thus
forming diagonal patterns. Such weaves required more sheds and thus a corresponding increase in the
number of heddlerods. The most common of these weaveswasthe 2/2 (two over two) plain twill, using four
sheds with three heddle rods: each weft passed over two warps andthen under two, with aregular diagond.
Much more striking patter ns, the most complex produced by the war p-weighted loom, were the related 2/2
broken-warp, chevron (herring-bone), and lozenge twills. In the first, the diagonals formed by the binding-
points were asymmetrical, ‘broken’ at regular intervals; in the chevron, the direction of the diagonals was
reversed (by reversing the order of lifting the heddle rods) over either groups of ends (warp-chevrons) or
groups of picks (weft-chevrons); in the lozenge twills, the diagonals were so reversed to form diamond or
lozenge shapes, by a combination of warp-chevron and weft-chevron twills.

Indeed thisancient loom seemsto have been best suitedto the production of worsted or semi-worsted
textiles. For the overwhelming mgjority of the few preserved early-medeval textiles(c.700 to ¢.1100 AD),
excavated in Scandinavia, the Baltic basin, and eastern Europe, are worsteds, with the typical Z-spuntwists
for both warp and weft, high warp-counts, very low weft to warp ratios (at least a 2:1, in contrast to true
woollens, withal1:2 or 2:3ratio); light weights, unfulled and unshorn textures; and thus clearly distinguished

weave patterns, especially with these very same chevron and diamond/lozenge twill designs.
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The ancient and early-medieval worlds, however, also employed two other textile looms.
The less important, though closely related, form of weaving, involved tablets. sguare plates of bronze or
bone, with holesin the four corners for passage of the warps. One end of the bundle of warps wastied to a
post, and the other to the weaver's waist. These tabletswere often used in a series, hand-held like apack of
cards. The shedsfor the wefts were changed by turning the tablets backwards or forwards, at the sametime
twisting the warpsinto cords, which were hdd together by the wefts. Tablet-weaving wasin fact particularly
important for producingstarting borders on the war p-weighted loom, to provide an especially stronganchor
for the warps; such warps (for the rest of the cloth) werein fact the wefts of that border. The moreimportant
alternativewasthe‘ Roman’ two-beam vertical |oom: awooden structure about two metreshigh, free-standing
and secured to floor-blocks An ancient instrument of evidently eastern origin, this loom was probably
introduced into Europe via Egypt during the first century, when it was first described by Seneca. Its upper
beam similarly served asthe anchorfor the warp yarns, whichwere passed over a shed rod to bewound, from
the back, around arevolving lower cloth-beam, which was rotated with levers to wind up the woven fabric.
Consequently, the seated weaver beat the weft down, rather than up, intothe fell of thecloth, usually with
comb-besaters. Thisloom became and long remained important for tapestry-weavingin medieval and early-
modern Europe; but for other textiles it did not supplant the warp-weighted loom, in part because the warps
lacked flexibility and the sheds were necessarily very narrow. Certainly in northern Europe, the warp-
weighted loom remained predominant, until about the eleventh or twelfth century, when documents first
indicate the presence of avery different new loom: a horizontal loomwith foot-powered treadles.
An industrial revolution in woollen textiles: the horizontal loom
It wasfirst desaribed in an el eventh-century Talmudic commentary by Rabbi Solomon | zhagi, better
known as Rashi of Troyes(c.1040-1105), asanew loom ‘ by which menweavewith their feet’. Like somany
textile implements, its origins were probably Orientd. Its ultimate source may have been China, where a

similar device had evidently been enployed in silk-weaving from at least the first century A.D.; andsuch a
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loomwasevidently al so used for silk-weavinginthe ByzantineEmpire, though none hasyet been found with
the all-important foot treadles. Thus, the loom that Rashi so described may have entered Europe from the
ByzantineEmpireor fromMuslim Spainand Sicily (whereit may have been used aswell for cottons) during
the early eleventh century.

Thisnew loomwasavital component in what might al so be called acombined economic and fashion
revolution that commenced in thisvery sameera: the emergence and spreadof thetruewoollens, i.e. heavily
fulled, felted, and shorn claths, with a consequent shift away from the worsted-type textiles just described.
Although some worsted-type fabrics woven on the warp-weighted loom had indeed been quality products,
many of the new shorn woollens, evidently woven on this new loom, were even more luxurious cloths, the
very best of which were, of course, woven from the finer, shorter-stapled grades of English wools. In so far
asthisnew loom wasso much more effective than itswarp-weighted predecessor in producing these new and
moretruly woollen cloths, itwas all the more pivotal inthe history of medieval textiles: in influencing if not
necessarily determining the nature of many other innovations, new modes of industrial organization, and
radical changesin the social composition of medieval cloth manufacturing.

Theoriginal European version of thenew horizontal treadleloom had anarrow, boxikeconstruction
with araised seat in front for the weaver. The warps were stretched taut horizontally from a warp-beam in
the rear to a cloth beamin the front, both of which were rollers onratchets rotated by a hand-lever. Instead
of the shed and heddl erods, thisloom utilized heddle-harnesses, which weresuspended from pulleys hooked
to the upper cross beam of the loom and operated by foot-powered treadles (levers) underneath the front of
the loom. The harness itself was a rod to which were attached the numerous heddles or healds, similar to
those in the earlier looms: i.e. linen cords with looped ends through which were passed the individud,
alternate woollen warps. Each weaving shed had its own heddle-harness, pulley, and treadle: thus, two sets
of each for plain (tabby, linen) weave; three sets, for %2 or 2/1 twills; and four, for the 2/2 twills.

Completing this horizontal loom were the actual weaving instruments. the laysword (or sley) and
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reed, joined together and similarly suspended from the upper cross beam and placed between the heddlesand
the front of theloom. Thelaysword’ s moveable frame contained agrooved wooden channel f or the passage
of the shuttle, acomplementary innovation, which encased theweft yarnswound on to aspool. As the shuttle
moved along the laysword, the weft unravelled and passed through ahole inits side. Attached to the front
of thelaysword, parallél to the shuttle-channel, wasthereed, also known from previouslooms asthe beater
or woolcomb. Encased in aheavy wooden batten, it consisted of two narrow horizontal strips of wooden laths
joined together by a multitudeof evenly spaced, thin, vertical wireteeth, much like the teeth on acomb. The
individual warps or groups of warps were passed between these teeth, which thus kept them equidistant and
parallel during weaving, ensuring the proper width of the doth, much more efficiently than had the chains
in the warp-weighted |oomns.

On this new loom, weaving commenced with warping, handled by theweavers female assistants
known as warpers, with a method very different from that of the antique looms. Afte spinning, the warp
yarns had been wound into cops onto bobbins that rotated on pegs fixed to a wall or posts. The warpers
unwound the yarns from a dozen of these cops, passed them through a hole in a hand-held board to group
them tightly together, and then wound that group of yarns onto wooden pegs fixed to the upright warping-
board, in zig-zag fashion from top left to bottom right and back to the first peg. In fourteenth-century
Flanders, France, and Italy, such yarnswere usually wound in groupsof twelve, which, when sodoubled into
twenty-four, were designated as portées (French), ganghen (Flemish), or portate (Italian), so that, for
example, arequirement of 78 ganghen = 1872 warpyarns (Y pres 1365). Thewarps, thus measured for the
proper length on the loom, were cut, wound into skeins, and then sized in a g ue-bath to strengthen themfor
the ensuing weaving processes. After winding the sized yarns onto the loom's removable warp beam, the
warpersthen inserted several metres of warp ends through the loops of the heddles (alternating sets for each
harness), then through the teeth of the reed, andfinally tied them onto thecloth beam, stretching them tautly.

A high-quality woollen broadcloth contained about 1,700 to 2,000 warps (a count nevertheless lower than
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that for many worsteds, with far more tautly spun warp yarns).

The weaver, when commencing a simple two-shed tabby weave, depressed the left treadle to raise
the right heddl e-harness and thus open the natural shed of even-numbered warps, for thefirst interlacing. He
(less commonly she) then slung the weft-bearing shuttle through the grooved laysword with the right hand,
grasping it at the other side with the left, and pulledit through the shed, thus unwinding and inserting the
weft; with the first ‘pick’ so inserted, he then pulled the laysword with reed and batten to the front of the
loom, in order to bea the weft up into the fell of thecloth. Next, he depressed the right foot-treadle to raise
the left treadle and harness, locking the first interlacing or binding, while opening the countershed of odd-
numbered warps for the second passage of the shuttle. Repeaing the steps just described, the weaver
periodically thereafter usedleversfor the appropriate beams, tofeed out morewarps or to windup thewoven
cloth.

This horizontal loom provided anumber of significant advantages over the older vertical looms,
especially the warp-weighted. First, it produced auniformly better quality, more densely woven woollen (or
other fabric), with proportionately more weft than warp (i.e. warp:weft ratios of 1:2 or 1:3), by stretching the
warps much more tautly on the two beams, with more even tension, and by beating up the wefts more firmly
and evenly than on thewarp-weighted or other looms. Secondly, weavers, even singlefemal eweavers, found
that the treadle-operated heddl e-harnesses vastly improved their control over theweaving-shedsfor all types
of cloth, plain and twilled (especially with 2/1 and Y2 twills). Thirdly, by using two separate revolving
beams, for winding on the warps and winding up the cloth, this new loom could produce cloths of far longer
lengths: 25 to 30 metres or more. Fourthly, the horizontal loom permitted a large increase in productivity,
eventually amore than three-fold increase (upto 390 metres of weft per hour, compared to about 120 metres
with warp-weighted loom). But further improvements in loom design were also partly responsible for such
productivity gains.

The chief limitation of the original horizontal |oom was that it was too narrow, limiting the cloth
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width to the arm stretch of the single weaver, while the warp-weighted looms, utilizing two weavers, one on
each side, had long been producingcloths of two metres (yards) or moreinwidth. For thisreason, alongwith
variousother factorsthat inhibited the acceptance of technolog cal innovationsin the medieval era, thisnew
loom did not succeed in displacing the old for perhaps two centuries or more, until the development and
diffusion of the horizontal broadloom, designed to weave woollens fromtwo to three metres wide.

Various historians have stated, without any documentary foundation, that the broadloom was a
Flemish innovation of the mid-thirteenth century; but it probably evolved much earlier (there or more likely
elsewhere). Initsfully developed broader form, its box seat or bench now accommodated two weaverswho,
seated side by side, individually operated a set of treadles, pulleys, and heddle-harnesses, but together
mani pul ated the shuttle and the combined laysword-reed-batten. Thefirst weaver slung the shuttle alongthe
layswordwith hisright hand towardsthe outstretched|eft hand of his partner, who repeatedthese movements
in reverse, in a constant rhythm, without alternating arms, thus permitting a much more rapid weft insertion
per unit of width.

If the resulting increasein productivity was no doubt impressive, aswastheimprovement in quality,
we should placethose gainsin proper perspective. Inlate-medieval Flanders, weaving astandard broadcloth
of 42 ellsby 3.5 élls (29.4m by 2.45m = 72.0m?), containing 84 Ib. or 38.2 kg of wool (16.3kg of warp and
21.8 kg of weft), typically required about twelve days or more. Another dozen o so days of labour were
expended inwool-beating, wool-greasing, carding, combing, spinning, reeling, and warping theyarnsfor the
same cloth, involving about 26-30 artisans and hel pers. With perhaps 210- 240 working days ayear, annual
output averaged about 20 such broadclaths per loom, with an uppe limit of perhaps25-30broadclahs. To
thiswe must add the finishing processes of fulling (three or four daysper broadcloth), napping, shearing, and
dyeing (several days). Productivity in weaving, at least, did not significantly increase again before the
Industrial Revolution era. According toareport presented to Parliament in the 1780s, weaving a superfine

broadclothof 34 yards(i.e. beforefulling),with 701b. of wool (31.8 kg), then required 364man-hours (= 14.5
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days, with two men and a boy), and a further 888 man-hours in wool preparation, spinning, reeling, and
warping.

Finally, if thenew medieval broadloomdid eventually displacethewarp-weighted loominmost parts
of Europe (except northern Scandinaviaand Iceland), it did not supplant the narrow, single-weaver horizontal
loom, which retained two advantages: it cost much less to build, operate, and maintain; and it allowed the
skilled weaver to work unimpeded by a potentially carelessor delinquent partner. Thesingleor narrow loom
long remained the preferred method for weaving the smaller, less densely woven, cheaper woollens; and
certainly it was used for most true worsteds, most of which were narrow fabrics. Furthermore, as noted
earlier, the upright tapestry loom cortinued in use, not only for weaving tapestries, but also for producing
very small, cheap cloths, such as Endish and French chalons and tapets (measuring 3 to 4 yardsin length).

If the horizontal loom, evolving into the broad loom, was undoubtedly the single most important
innovationinthedevel opment of thetruewoollen and the medieval woollenindudry itself, therewere at |east
three other innovations that led to considerable productivity increases, in both yarn preparation and cloth-
finishing: carding, wheel- spinning, and mechanical fulling. The latter two in particuar have recdved more
(and often misleading) attention in the literature than the technol ogical changesin weaving; but unlike those
for weaving none of these changes produced any noticeable, let alone dramatic,improvementsin thequality
of woollens. On the contrary, their introduction was widely opposed in the medieval woollens industry,
especially on the continent, not because their use would create ‘technological unemployment’ but rather
because such uses impaired the quality of very fine woollens.

Combing, carding, and bowing:

Though many English textile histories|eave the impression that medieval woollens were aways
woven fromwheel -spun carded wooals, in historical fact, from ancient times through much of the medieval
era, all woolshad been prepared instead by combi ng, and then spun with the distaff anddrop-spinde: i.e. both

short- and longer-stapled wooals, for both warp and weft, and woollens aswell asfor worsteds. The combs
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so used across medieval Europe varied considerably in forms and dimensions. Our best documentary
evidence, from the later-medieval Flemish draperies, indicatethat thepreferred form for woollenswasaT-
shaped comb, with three rows of seven teeth of finely tapered steel, that were about 14 in. or 36 cm long; but
asmaller comb was evidently used for wools in making sayette or worsted yarns. They were used in pairs,
with the back of the lower comb placed on the knee or fixed to awooden post. The wool was placed on the
upward-facingteeth, and the upper comb (teethfacing downward) was thendrawn acrossthese teeth several
times until al the wool had been transferred to this second comb. This procedure, repeated several times,
disentangled the wool fibres, and separated the longer fibres from the shorter ones (noils), which usually
curled around the base of the teeth, and aligned them for spinning.

Subsequently, for the preparation of short-fibred wool s, carding was i ntroduced as an adternative
technique, one that was probably borrowed from the Islamic cottonindustries of Spain or Sicily during the
later thirteenth century (possibly earlie in Italy). According to some historians, carding can be found in
southern Italy (Apulia) from the mid-eleventh century and in Portugal from the twelfth century; but the
evidenceisnot clear that these were cards for wool-preparation or fullers’ cards used inteaselling thecloth
(seebelow, pp.). Thetruewool-carditself was arectangular |eather-covered board, about 30 cm by 15 cm
(12 by 6in.), through whichwere inserted hundreds of fine, short, sharp hooks or wires bent towards the
handle, so that the instrument resembled awire-brush. Like thewool-combs, these cardswere usedin pairs,
with the hooksworking in opposite directions. Thecarder placed the wool on the teeth of the upward-facing
lower card and then drew or brushed the other card through the wool several times until it had been fuly
transferred. Carding thus disentangled and digned the wool fibres, indeed separating and multiplying the
strands more effectively thandid combing, but without removing the very short fibres. Carding, furthermore,
allowed the short, curly, serrated fibres to protrude and become crisscrossed in a spongy, soft, air-filled
cylinder (called arolag), thus promoting their natural felting properties. Carding also proved to be very

effective in blending together a variety of wools, particularly variously dyed wools. Combing, on theother
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hand, remained the superior method of prepaing those longer-stapled worsted-type wools that required
parallel formation to give spun yarns their necessary twist and strength.

Nevertheless, rather surprisingly, combing also remained mandatory for the short-fibred wools in
many traditional and even the newer woollen industries. In some European towns, carding was or came to
be totally banned: in Paris (1273), Lier (1332), Vaenciennes (1358), Ghent (1350), Douai (1352), Leiden
(1363), Mechelen (1364), Brussels (1365). Many of theseand other towns, however, did permit cardingin
their non-sealed, cheaper-line draperies, especialy producing for locd or regional consumption. In many
other draperies -- in Italy, France, and the Low Countries -- carding came to be forbidden for only the
preparation of the warps; and thus implicitly if not explicitly it was permitted for the wefts: in Florence
(1317), Saint-Omer (1350), Troyes (after 1377), Y pres (bef ore 1363). Indeed, such adichotomy isreflected
inthelater-medieval Italian, French, and Flemish textile terminology for carded and combed yarns: they are
precisely the same asthe termsfor weft (lana, trame, wevel) and warp (stame, estain, waerp), respectively.
Nevertheless, carding in any form was diffused very slowly throughout western Europe; and even the
relatively new Leiden drapery (established ¢.1363) consistently banned cardingfor weftsaswell asfor warps,
up to itslate sxteenth-century virtual demise (see below, pp. ).

An alternative technique that much resembled carding in the preparation of short-fibred wools for
weft yarns was ‘bowing’ (arconnage), which evidently entered western Europe about the same time as
carding, and possibly even earlier, possibly viathe Muslim cotton-linen fustian industriesof Sicily. Indeed
a cotton-bow was evidently employed in the fustian industries Norman Sicily and Apulia as early as the
twelfth century. Some historians have conjectured that bowving came from eastern European fur- and felt-hat
making, for which an amost identical bow continued to be used for centuries. The bow itself was a long
elastic, arched framewark of wood whose centre was suspended by a cord from the ceiling, and whose two
ends were connected by atautly stretched string or catgut cord. The bow-string was set in the middle of a

pile of cotton, short-stapled wod, or fur, and was struck by a mallet to produce vibrations that forced the



25

fibres to separate. In general, the results were similar to those from carding, in particular to promote the
wools felting properties. In Chorley’s view (1997), ‘bowing was a far more important and widely used
techniquethan thetraditional literature suggests'; but the evidence for any widespread usein west European
draperies is very slim. Nevertheless, despite the paucity of evidence, one fact about bowing remains
significant: it never encountered the hostility and bans that were inflicted on carding.

Why carding was so rigorously restricted for so long in so many places is a mystery, though the
answer may lie in the word' s etynology. The term card, fromthe Latin carduus, athistle, originaly meant,
assuggested earlier, animportant instrument used by fullersand shearers: theteasel (teazel, teazle: Dipsacus
fullonum), aprickly thistle-plant used toraise the nap or protrudingfibresonfelted cloth. Metal cards, which
some fullers had evidently tried to used for this purpose aswell, were universally and strictly banned in the
cloth-finishing processes, on the understandable grounds that their iron teeth might damage the woven cloth.
Perhaps, therefore, these cards were also banned in wool preparation for fear that they would similaly
damage wool fibres; but an equally possible reason was to prevent their use in fraudulently blending cheap,
inferior wools with the good.

Neverthel ess, such restrictionson carding were neither universal nor immutable. In England, carding
was officially recognized by statute in 1464 (4 Ed. 1V c. 1); and no prior English restrictions have been
documented, though at least two historians have noted the use of combed woollen-warp yarns in English
draperies of this same era. In the southern Low Countries, where semi-carded woollers (i.e. those with
combed warps) had become standard by the later fourteenth century, two changes can be documented inthe
followingcentury. Inthevery prominent Mechelendrapery, itsfinest broadcl othswere described, from 1435,
asgecaerdelakenen, atermthat possibly meant thosemade wholly from carded wools, rather than just those
with carded weft yarns (despite doubts expressed in Chorley 1997). Brussels, which had long forbidden
carding except in the petty draperies, altered its drapery regul ationsin 1467 to permit the use of wools‘ either

combed or carded’, without any restrictions concerning warps, in the best luxury quality broadcloths, even



26
in the immensdy costly scaerlakenen (scarlets), asthe individud draper saw fit, so long asthose wools
continuedto be*good English Staplewools’, specifically fine March, Cotswolds, and Lincolnshire(Lindsey)
wools. Neverthel ess, among many others, the draperies of Ghent and Armentiéres, thelatterrelatively ‘ new’,
continued to use combed woollen warps exclusively, as did the Florentineand other Italian draperies.

Still unanswered thereforeisthismajor question: why didso many |eading draperies continueto ban
carding for warps, while permitting it for the wefts? The warps, as already nated, necessarily had to bethe
much stronger yarns, to withstand the stressof being stretched between the two rdler beamsand a'so by the
warp-shed heddles. Carding may not have permitted sufficient twist and thus strength in spinningwarps, a
point that may now be clarified in analysing the associated innovation i n spinning.

Spinning: distaff, drop-spindle (rock) and the spinning wheel

Spinning is the art of converting combed or carded fibres into yarn by athree-part process that
became fully continuous only in the fifteenth century. (1) drafting or drawing out the fibres from the mass
of prepared wools; (2) twisting thefibresto clingtogether and to form one continuous yarn; and (3) winding
that spun yarn onto a spindle or bobbin. From ancient times, the most common method was hand-spinning,
aided by the distaff and the spindle-whorl. The former was anarrowforked or cldt stick, towhich wasfixed
the mass of raw wool fibres. Thelatter, commanly calleda‘rock’ (roc, rocca), wasarod tapered at both ends,
and inserted through a disc-shaped whorl of stone, clay, bone, or wood, which served as afly-wheel to make
the spindle drop vertically and rotate rapidly in onedirection. The larger, heavier rock-spindles were used
for spinning linen and worsted yarns; and lighter spindles, fortrue woollen and cotton yarns. Those using this
drop-spindle were thus commonly known as rock-spinners.

Thespinner, attaching someleadingfibresfromthewool onthedistafftothespindle,letit dropwith
asharp twist to its top, and then drew out more fibresfrom the distaff with one hand, while using the cther
to control theyarn's twist. The yarn so spun could be very strong, yet very thin and quite even throughout.

The degree of fineness and twist was determined by the weight of the spindle-whorl, the extent of its drop,
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and itsrotation speed, while theyarn's uniformity degpended on thespinner's manual dexterity. A counter-
clockwiserotation in drafting and twisting (right to | eft) produced Stwist, for linen, cotton, and woollen weft
yarns, conversely, a clockwise rotation (left to right) produced Z-twist, for hemp and worsted yarns and
combed woollen warps, with atauter, stronger yarn.

The subsequent European adoption of the famous spinning-wheel involved quite simply the
mechanizati on of this spindle, which was mountedhorizontally asan axle betweentwo short slotted uprights,
with one tip protruding. The former disc or wharl, fixed at the centre of this spindle-axle, now became a
grooved pulley to receive a continuous driving band or cord from the wheel, also mounted on an axle and
rotated by hand: if the band was crossed before encirclingthe whorl, in figure-eight fashion (‘ closed band’),
an S-twist yarn was produced; if it was uncrossed (‘ open band’), then Z-twist resulted. Thelarger thewheel,
the faster woud be the spind €’ s rotation by this belt transmission of power. A spinner coud easily rotae
the so-called Great or Indian Whed, with a1.14m diameter (45in.), 100 times aminute (100 rpm) to produce
3,600 rpm in the spindle, for alarge, perhaps three-fold, increase in labour productivity over the traditional
drop-spindle method (about 350 m of yarn per hour vs110 m).

Otherwise thenew machinedid not change the basic principles of spinning. Drawing some fibres
from the raw wool fixed in the distaff, the spinner attached them to the protruding spindle tip; and, rotating
thewheel clockwise with the right hand, she drew the distaff with the carded wool slowly away from spindle
tip. The spindle's very rapid rotaion and the resulting tension drafted and attenuated the fibres, which
spiralled up to the spindle tip and then slipped off, thus twisting the yarn as it was spunout. By increasing
the angle of the drafted fibresto the spindle-tip (from 45° to 90 °), the spinner tightened the twist. Having
drawn the distaff out the full length of her arm, the spinner then stopped, and used the wheel to wind the spun
yarn slowly onto the spind e shaft near the upright.

This spinning wheel was evidently also Oriental in origin, probably enteringwestern Europe from

the Muslim cotton industries in the later twelfth or early thirteenth centuries, when it was first used to spin
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cotton weftsinthe Italian fustian industries (see below, pp. 000). Itsoriginal small wheel continued to be
used for cotton, whilethe later Great Wheel came to be used for wool-spinning. The spinning wheel isfirst
documented in woollen manufacturing only in the next century when, like carding, it was either banned
outright or forbidden for warp-spinning, beginningin Italy:in Venice (1224), Bologna (1256), Paris (1268),
Speyer (1280), Abbeville (1288), Siena(1292), Douai (1305). Thesebans, partial or compl ete, then multiplied
with the spread of the spinning-wheel, especially in the Low Countries, and remainedin force until the later
fifteenth or sixteenth century. Banson warp-spinning weremore frequent; and they generally also contained
the afore-mentioned prohibitions on carding wools for warps. Such ordinances therefore, implicitly or
explicitly, did permit the spinning wheel to be used for carded woollen wefts.

These bans were hardly intended to protect the hand-spinners from techndogical unemployment,
not when most were unorganized and exploitable women, often rural, but rather to protect the quality of
especially the finer grade woollens. In spinning warps, the new spinning wheel was quite inferior to the
traditional drop-spindle. Because of thewheel'sgreat speed, and the spinner'sinability to control drafting and
twisting (with her right hand occupied in rotatingthe wheel), the warps so spun wer e generally too weak, too
uneven, with insufficient twist, and with ‘ too many knots', according to theLivre des mestiers, composed at
Bruges ¢.1349. Thus too often wheel-spun warpswere unable to withstand the considerabl e stress imposed
upon them when stretched on the loom and forcibly separated by the heddle-harnesses. Since such defects
were not so serious with weft yarns, the spinning-wheel, with its obvious superiority in productivity, soon
gained supremacy in European weft spinning for both carded woolsand cotton; and the Livre des mestiers
explicitly confirms tha wheel-spun yarns cost much less to produce than ‘rock’-spun yarns. Evidently,
therefore, thewheel wasbetter suited to carded than to combed wool s, whileconversely the drop-spindlewas
better suited tothe combedwools, to explain why so many or even most late-medieval woollens had combed
rock-spun warps and carded wheel-spun wefts.

The Saxony wheel
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Not until the closeof the Middle Ages were combed woolsor combed flax (linen) commonly spun
on the wheel, and then only on aradically improved version, the so-called Saxony Wheel, which permitted
the simultaneous drafting, twisting, andwinding-on of the yams. Formerly dated toc.1530 and attributed to
Meister Jurgen of Brunswick, Lower Saxony, this new spinning wheel has since been found, almost fully
evolved, in late fifteenth-century drawings (in Das Mittelalterliche Hausbuch of Waldburg-Wol fegg, Lake
Constance, ¢.1475-80; and in Leonardo da Vinci's Codice Atlantico, ¢.1490). Some scholars suggest that
textileartisansin fifteenth-century Italy had adapted features of thisnew wheel from silk-throwingmachines.

Itsradically new devicewasthe two-armed or U-shaped flyer, fixed securely on the spindle-axle, to
the left of the drive-pulley, rotating directly withit. Fitted | cosely on the spindle, between the two arms of
theflyer, was abobbin with its own but much smaller driving-pulley, which rotated much more rapidy than
the flyer and spindle. A continuous driving belt was looped twice over the driving wheel, once over the
spindle’s pulley, and then once over the bobbin's pulley. Thelead yarn, drawn fromthe distaff (now fixed to
the frame), was fed through the front end of the hollow spindle, out through a hole in the side of the shaft
underneath the flyer arms, and then over hooks on the flyer, which guided the yarn onto the bobbin. The
spindle's rotation drafted the fibres, while the flyer twisted the yarn with each revolution, and then woundit
directly ontothe more rapidly revolving bobbin — now all inone continuous movement.

Other important features, someadded subsequently, were: atreadle, with crank and axle, to power
the driving wheel by the foot; a‘tensione’ or wooden screw in the base to adjust thetension on the drive-
band by moving the flyer-spindle away from or closer to the wheel; and, for the drive-band, a doubled-
grooved spindle-pull ey, with the deeper groove for spinning warps and the other for wefts. Both hands of
the now seated spinner were thus fully freeto guide the fibres into the spindle orifice, to adjust the tension
on the drivingband, the hodks on the flyer, and the speed of the bobbin, thereby governingthe yarn's degree
of twist and uniformity. For Z-twist yarns(warps), thewheel wasturned clockwise; for S-twist yarns (wefts),

counterclockwise, with the same drive band.
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Evidently this new spinning wheel was at least twice as productive as the old, certainly in wool-
spinning. Though productivity gains were apparently lessin flax-spinning, the Saxony wheel soon became
predominant in the West European linen industries. A few historians have contended, furthermore, that in
the early-modern erait wasused for spinning only linen andworsted but not woollen yarns. That view seems
to be contradicted by the double-grooved pulleys (for warps and wefts); it certainly remai nsunsubstantiated
or supported by other scholars some of whom also cortend that the Saxony wheel produced much higher
quality yarnsthan the traditional wheel in thewoollenindustry. Furthermore, itsusein thewoollen industry
isportrayed insome early sixteenth-century Flemish and Dutch paintings, those by Jan Van Galle and Lucas
Van Leyden (1494-1533): with appropriate wool cards, teasel-frames, and cloth-shears. Since the Saxony
Whedl's smooth, continuous actions were those requisite for spinning carded wools, aswell as combed, one
might conjecture that this machinewas responsi ble for producing, finally, high-quality dl-carded woollens,
by the mid-fifteenth century; i.e the previously mentioned examples from Mechelen and Brussels (1435-
1467). Indeed, in 1467, the Brussels drapery, in rescindi ng the ban on carded yarns, also revoked its long-
standing bans on the use of ‘wheels' in spinningwoollenwarps, asdidthe L euvendrapery shortly thereafter.
Nevertheless any such relationship between the advent of the Saxony-type wheel and wheel-spun
carded woollen warpsremainsonly conjectural. Certainly the woollen industries long continuedto employ
the traditional ‘ Great Wheel’, which long predominated in spinning fine carded wooll en wefts; possibly,
furthermore, spinners using this Great Wheel may have finally improved their techniques to producestrong
carded woollen warps that were acceptable to most of the finer-quality west European draperies. Chorley
(1997) suggeststhat the L eiden drapery, after staging asuccessful revival with new productsinthe 1630s (see
below pp. ) perfected such a technique, but he dffers no viable explanation for this crucid transition in
European spi nning.
Fulling and thefulling mill

For many higorians, especially Carus-Wilson (1941, 1952, 1987), the most important and most
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dramatic textile technological innovation of the medieval erawas the water-power ed fulling-mill. Though
achieving its true importance by complementing the new horizontal loom, it may have been the earliest of
all the textile innovations discussed in this chapter. For Malanima (1986) and other historians have
documented such millsin Italy, from the later tenth century: at Abruzzo, 962, Parma, 973; Verona, 985; and
Lodi (near Milan), 1008. In northern Europe, the first known fulling mill was established at Argentan,
Normandy, in 1086. Fullingwasalso theonly processto be mechanized bywater-power beforethefifteenth-
century introduction of gig-mills for nap-raising (see below pp. ), and indeed the only important process
to be so mechanized before the el ghteenth-century Industrial Revolution.

The traditional process that fulling-mills were designed to displace, the very labour intensive
technigue of foot-fulling, seemsto have been arather cursory and perfunctory processinthe Roman Empire
and early medieval West, designed more to degrease and cleansecloths than to felt them. But during the
later Middle Ages, and thus after the introductionof the first fulling-mills, foot-fulling became increasingly
complex and much more prolonged, especially in the major traditional draperies. a much more crucial
process that completed the manufacturing and commenced the finishing processes, vital in determining the
luxury quality of thefiner woollens. For many of thesetraditional urban draperies, that growingcomplexity
of foot-fulling may hdp to explain, along with aher reasons to be explored laer, their reluctance to
mechanize this multi-staged process. Therefore a true understanding of thisindustrial innovation and the
resistanceit encounteredwill depend upon abrief andysisof foot-fulling, accordingto various drapery texts
from the fifteenth-century Low Countries.

First, on receiving the woven cloth from the | oom, the fullers placed it in alarge tub containingan
emulsion of warm water and fuller's earth (floridin, with hydrous aluminum silicates, usually kaolinite
Al,0,Si,0,.2H,0); despite widespread prohibitions, urine wascommonly also added. Then apair of husky
journeymen fullers (i.e. male), supervised by a master, vigorously trod upon the soaking cloth, initially to

scour and cleanseit: toremovethelarge amount of grease, warp sizing, and dirt that it necessarily contained.
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The ammoniain theurine not only enhanced the scouring and bleaching properties of fuller's earth but also
combined with the grease to form a cleansing soap. These scouring agents also made the wools more
receptive to the dye-fixing mor dant, usually a um, when the cloth was subsequently dyed in the piece. Next,
the soaking-wet cloth washung on apdeor framefar ‘burling:’ theremoval of any knotsand other defects
produced by weaving and scouring Then, while still draped overthis pole, it was subjected to apreliminary
form of felting (forbattage), somewhat akin to carding, by brushing both sides of the cloth withteasels, to
force any loose fibres to the surface and to pramote a preliminary interlacing. The cloth, given another
greasing with lard or butter, was then put back in the vat, with hot water, soap, and subjected to proper
fulling, with far more vigorous trampling, to force the short, scaly, curly wool fibresto interlace and shrink.
Finally, after the cloth had been fully felted, it was thoroughly rinsed clean.

In 1458, the Brugesfullers' ordinanceforbellaert woollensstipulated that the overal | shrinkagefrom
this compression and felting, whi ch gave the cloth itsrequired strength and durability, hadto be at |east 56
percent (from 172 to 75 squareells): in length, from 43 to 30€lls (30m to 21m); and in width, from4.0t0 2.5
ells (2.8m to 1.75m). The beter known Ghent dickedinnen-broadcloths of the fifteenth and sixteenth
centuries (1456, 1462, 1546) underwent a very similar shrinkage, of 54 percent (from 75.49m?2 to 34.91m2).

In both, and indeedin al such woollens, the width underwert greater shrinkage than thelength (37.5 vs 30.2
percent), because the warps were moretightly spun than the wefts.

Virtually al the major draperies, and especially thosein the Low Courtries, retained this |abour-
intensive foot-fulling up tothe sixteenth century. Fulling astandard-sizedluxury quality woollen broadcloth,
such asthe Brugesbellaert just described, took fromthree to five days, depending onthe cloth type and the
season (since the summer workday had twelve hours, while the winter workday had only eight hours). For
each fuller (two per vat working fram 210 to 240 days a year), themaximum annual output ranged from 21
to 40 broadcloths, averaging perhaps 30 to 35 cloths. Cheaper and smaller woollens required no more than

two days fulling, and most serge-type and semi-worsted fabrics, only a day's fulling (about 9-10 hours) --
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more for scouring and cleansing than for any real compression andfelting.

But, asjust noted, water-powered fulling-millshad superseded thesetraditional methodsfromamuch
earlier erain many other parts of Euragpe, most especially in Itdy and England. Thefirst Englishfulling mill
to be recorded wasestablished at Paxton in Huntingdonshirein 1173, followed in 1185 by two mills of the
Knights Templar, at Newshamin Y orkshireand Barton in Gloucestershire (Cotswolds); thereafter, for the
thirteenthand early fourteenth centuries, various historiansand historical geographershave now documented
awidespread diffusion of such fulling mills, even in the flatter lowland regionsof eastern England.

Using a water-wheel to power hammers that fulled the cloth was obviously a far more complex
process than using such power to grindgrain into flour, its most widespread use, sincethe rotary power of
thewaterwheel first had to be converted intoreciprocal or up-and-down power. Thetechnological principles
for doing so were, however, evidently known asfar back as Alexandrine times: by the useof cams, assmall
projections fixed along the water-wheel’ smain axle. Thus, as the large water-wheel revolved, the camsin
turn rotated a smaller drum with wooden cam-tappets protruding from each side, which periodically made
contact with similar grooved-projectionsontwo large, heavy oa trip-hammers. Asthewheel anditsattached
drum rose, the drum’s cam-tappets raised one of thetrip-hammers; and asthe wheel began its descent, the
cams passed by the trip-hammer’ sprojections, thusrel easing the hammer to fall withimmense forceinto the
fulling trough far below, while ather cams onthe revolving drum made contact with the second trip-hammer,
repeating this process. The two trip hammers could pound the cloth up to forty times aminute; and, with just
one attendant, they could scour and full a standard-sized good quality woollen doth in about twenty hours,
though requiring only about nine hours for lesser quality cloths.

By thelater Middle Ages, two types of vertical water-whed s were used topower fulling mills, each
with itsown set of advantagesin costsand productivity: the undershot andovershot wheels. Theformer was
the first to be used; and, as the name undershot suggests, it was driven directly by the flow of the water

underneath, acting on paddles or flat radial blades fixed to the circumference of the wheel. Its power thus
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depended essatially uponthe speed of theriver’s current; and its efficiency has been estimated at just 15
to 30 percent of the potential power of the flowing water. Very simple and cheap to build, undershot water-
wheelscould be placed on any suitable stream or river, fast or slow, without mill-races (i.e. narrow artificial
channelsto concentratethe water); but obviously they produced far more effective power on faster-moving
streams with some significant gradient.

Introduced much later asan alternative form of waterpower, the overshot wheel required amill-race
inthe form of an elevated agueduct or sluiceway that fed astream of water to the very top of the waterwheel,
where it poured into inclined buckets or receptaclesfixed into the circumference of the wheel. Thus the
weight of the water in these buckets, rather than the speed of the flowing water, caused the wheel to rotate;
and the wheel’ s descent emptied these buckets near the bottom of the revolution, to berefilled once more as
they reached the top. If well constructed, the overshot wheel was more than twice as powerful as the
undershot whed!: i.e. itsefficiency ranged from50 to 70 percent of the potential force of thewater asit struck
the wheel, requiring only about one-quarter as much water as undershot wheels. Obvioudly, its rel ative
efficiency was even greater on slower moving streams and rivers, provided that suitable dams and storage
ponds, aqueducts, and mill races could also be constructed to project the water over the wheels with a
sufficiently forceful ‘head or ‘fall’. Therefore, the much heavier capital investment involved in its
construction and higher maintenance cods to some extent off set the gainsin relative power and efficiency.

Precisely when these overshot wheelswere first introduced into Europe remans uncertain. Wall-
paintings from Roman catacombs and archeological evidence fromBarbegal, in southern Gaul, datingfrom
thethird century AD, provide good indicationsthough not positive proof for their use. In England, the earliest
evidence for the overshot whedl is its very accurate depiction in the famous Luttrell Psalter of 1338; and
archeological evidence fromthe mid-fourteenth century indicatesthat awater-mill at Batsford in Sussex, on
aslow river, used an overshot wheel. Nevertheless, from an examination of drawings and iconographical

evidence, Usher (1954) has estimated that undershot wheels greatly outnumbered overshot wheels until the
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early sixteenth century; and subsequent resear ch by Reynolds (1983) confirms this view. Domesday Book
(1086) indicates that a significant proportion of the 6,082 recarded watermills were located in the chiefly
lowland eastern counties of Lincolnshire, Norfolk, and Suffolk; and thus we must assume that these and
subsequently recorded water-mills on slower-moving streams andrivers used undershot rather than overshot
wheels. A map of medieval fulling millsproduced by Pelham (1958) does indeed show somefulling mills
in East Anglia though by far the greater concentration of medievd fulling-mills was in the more highly
elevated western and north-western counties.

Obviously no onewould have built, and no clothierswoul d haveleased or paid to use, these medieval
fulling mills unless they provided significant gains: i.e. economies on labour costs that would offset the
obviouslylarge capital investments (and mai ntenance costs) required. Estimates of the productivity gainsand
cost savings achieved by substituting mill-fulling for foat-fulling vary enormously. But the most recent and
most reasonable is that provided by Van Uytven (1968, 1971, 1981) for sixteenth-century Brabant: a 70
percent saving by mill-fulling, for a 3.3 fold productivity gain, an estimate supported by other independent
evidence. Thus the cost of foot-fulling a standard sized broadcloth a Leuven and Leiden (in the 1430s)
amounted to 20 per cent of total pre-finishing, value-added manufacturing expenses, while the cost of mill-
fulling the same sized cloth at Florence (in the 1550s) accounted for anly 5 percent of such manufacturing
costs, for the equivalent-sized woollens, thusindicating a 75 percent cost advantage for mill-fulling (i.e. 5s
v 20s). To besure, a1359 fuller's tariff for Aire-sur-Lys (Artois) offered only a 25 percent cost-advantage
inmill-fulling over foot-fulling per cloth; but the stipul atedratefor the former may conceal alargeeconomic
rent for that particular mill-owner.

Such productivity gains do not mean, however, that manorial lords aor town governments would
necessarily have chosen to use relatively scarce and fixed water sites to construct fulling mills rather than
grainmills, or would have bornethelarge extracostsin converting grain millsinto fulling mills. Holt (1988)

has recently demonstrated, with abundant evidence from thirteenth- and early fourteenth-century England,
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that rentals, ‘farms’, and other returns were always much higher from grain mills than from fulling mills,
often double or triple, espedally inthe more manorialised graingrowing (mixed husbandry) regions of the
Midlands and eastern England.

Nevertheless, fulling millsdidbecome morewidely diffusedin later-medieval England (asdsewhere
in western Europe) to displace foot-fullingin the greater part of the English doth industry. Indeed, some
yearsago, in an engaging model designed to explain the structural economic changes of thisera, Miskimin
(1969) contended the Black Death and subsequent depopulationsfavoured such adiffusion, and in particul ar
the conversion of grain millsinto fulling mills, by their effects on relative prices andfactor costs. Thusa
radical alteration in the land:labour ratio inevitably produced a steady rise in real wages and a steep fall in
grain prices (as supplies exceeded demand), land values, and rentals; and the consequent ‘agrarian
depression’, particularly in discouraging demesnefarming (with both free and servile labour), allowed the
peasantry to gain greater personal freedomand economic powers, including more powersinresisting theonce
compulsory use of manorial grain mills.

Not surprisingly the economic facts of late-medieval England do not entirely fit or accord with this
engagindy simple model. Not until the late 1370s or 1380s are there definite signs of a true agrarian
recession, with such a wage-price scissors, and a contraction of demesne farming. Thereafter, the fdl in
grain priceswas more often in accordance with monetary deflation than with any shift in relativeprices (see
below, pp. ); indeed on several occasionsbetween 1380and 1500 ‘red’ grain pricesin fact rose, relative to
livestock and industrial prices. Eventhough Holt has found evidence that some manoria grain mills were
convertedinto leased fulling millsduring thelater fourteenth and fifteenth centuries, hisdatacertainly do not
indicate any widespread pattern of mill corversion. The diffusi on of later-medieval fulling mills seems to
be more a function of other, independent factors promoting the growth of the English cloth industry,
especialy in the southern and western regions, more pastoral than arable, less manorialised, with less

congested populations, and with relatively more abundant and cheaper sources of waer power. Possibly
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rising industrial labour costs and declining land values along some river sites did encourage moreclothiers
to establish fulling mills. Evenfor urban draperies fulling-mills certainly came to be quite profitable from
this era; for, as Keene (1985, 1990) has shown for Winchester, a new fulling-mill that the bishop had
constructed at Prior’s Barton, just outside the city (adjacent to a civic fulling mill dating fromthe 1220s),
produced revenues that more than doubled, from £7 3s0d in 1370-71 to £16 0s 0d in 1400-01; and in the
following year the Wincheger civic government built yet another fulling mill.

In other areas of late-medieval Europe, however, water{powered fulling experienced some retreat:
especially in the Low Countries and Normandy. To be sure, Flanders and Brabant had never been very
receptive to fulling-mills, muchless so than Normandy and Artois, though contrary to widely accepted views
water-mills had long been used throughout this region for many purpases, including mechanical fulling. But
thereasonsfor thisregion’sevident retreat frommechanical fulling during the later Middle Agesmust await
the analysis of structural and economic changesin thelater medieval cloth industries of north-west Europe,
in the following chapter (see below, pp. 000). Sufficeit to say for now that the very same draperiesin the
late-medieval Low Countries that resisted the use of cardsand spinning wheels were the same ones that
eschewed fulling mills, for the same quality-oriented reasons.

Gig-millsand mechanical teaselling: the tentering and napping processes

Thefinal technological innovation of anyimportancein thelate-medieval woollenindustry wasthe
closely related gig-mill, which mechanised the napping processes (teaselling, raising, rowing). Becauseit
also used centralised water-power, and because napping was customarily initiated by thefullers themselves,
gig-mill machinery wasgenerally added to an existing fulling mill. Again, the significance of thismechanical
device can best be appreciated by first analysing the techniques of traditional tentering and napping: a
labourious, painstaking part of cloth-finishing, and so crucia in determining the luxury quality of fine
woollens.

Finishing really commenced when the fuller removed the wet doth from hisvat and transferred it
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to be hung on thetentering frame, in order to dry the cloth, remove any of the wri nkles from fulling, make
final repairs, and restore some of the dimensionslost from shrinkage (upto 50 percent). Theframe consisted
of a series of wooden poles, standing on awooden platform, joined at the top by a fixed wooden cross-bar
and fitted at the bottom with a moveable cross-bar. The cloth was placed lengthwise, by its selvages on to
hooks protruding from the upper and lower cross bars, afixed pole at one end, and at the other, a moveable
pole(templet, boem) rotated by awindlass. Asthetenterer rotated the templet-pole, hisassistantsforced the
lower cross-bar downward into slots onthe vertical poles, thus stretching the clothtautly in both directions,
to ensure perfectly even dimensions throughout and a uniform surface area. While the cloth was on the
frame, either thefuller or professional tentererssubjected it to apreliminary nappingwith teasel s,to compl ete
or perfect the felting and to raise any loose and protruding fibres, which were then clipped off by ‘wet
shearing’. Subsequently, after final repairs had been made, the dried cloth wasdelivered for final finishing
(before dyei ng) to the shear ers, who began with yet another teaselling.

Though the shearers’ dry-teaselling was far more vigorous and thorough than those of the fuller-
tenterers, the technique was basically the same. About a dozen of these prickly teasel s, the same Dipsacus
fullonum discussed earlier, werefittedtightly inside arectangular wooden framewith along woodenhandle,
by which name the deviceitself was called (‘handle’). For theinitia raising of the cloth, slung over ahigh
beam, hard teasels were employed, and then softer ones for subsequent raising. While the fuller, in raising
the nap on the wet cloth on thetentering frame, generally pulled the handle over the surface area, the shearer
(or teaseller) always pushed the handle from the bottom to the top of the dried cloth.

Thistedious, arduous task, which could teke up to eight hoursor morefor initial raising on ahigh
quality woollen, coud be reduced to a matter of minutes by the gig-mill, whose use is first documented in
England in the early fifteenth century (before 1435). In essence, the waterqpowered mill rapidly rotated a
metal cylinder, containing compacted teasels, acrossthe face of the cloth, as that cloth moved along a

revolving leather belt. Accordingto asubsequent, seventeenth-century report, two men and aboy operating
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agig-mill could perform thetasks done manually by eighteen men and six boys (thus providing at least a 9:I
gain in productivity).

Chronologically the last textile innovation of the medieval era, it was also theleast significant,
chiefly because of itsslow diffusioninthefaceof considerableresistance. Well before several parliamentary
bans (1464, 1551), many English draperies had themsel ves opposed their use, and evidently again not on the
groundsof technol ogical employment (moreaconcern obviously of shearersthan of drapers). Many believed
or certainly feared that the gg-mill by itsvery rapidity and rigidity could inflict irreparabl e damage on these
fine woollens, while the much slower and more plastic actions of the hand-teaseller, between repeated
shearings, would enhancetheir quality. Nevertheless, despitethe bans, itsuse can be documented throughout
the sixteenth and following centuries, though possibly that use was confined to chegper quality woollens.
Shearing and steel shears

Shearing, as just noted, is the final finishing process that alternated with napping; and although
Leonardo daVinci and others may have experimented with mechanized shearingin the fifteenth century, the
traditional manual methods continued to be unchallenged throughout the European cloth industry until
moderntimes. Thetraditional art of shearing wasto clip or ‘crop’ the rased nap as close as possiblein order
to make the cloth surface completely uniform and smooth, and thus allow subsequently applied dyes to
achieve their maximum brilliance; and such shearinga so, obviously, compl eted theeffectsof fulli ng, felting,
and raising in eliminating any visible weave patterns.

For thistask the medieval and early modern shearswere basically unchanged fromRoman times: in
the form of two razor-sharp steel blades, each abaout 45 cm long (18 in), attached to a U-shaped steel bow-
spring, which also served asthe shearer’ s handle. The shearer placed a section of the d oth to be shom onto
apadded, downward-slopingtable, with hooks along each sideto hold the cloth in place. The shearer began
by setting the lower blade, weighted with lead, firmly into the cloth’s surfaceat the top end of the slanted

table. Opening and shutting the upper blade with hisleft hand, while using the other to pasition the shears,
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he allowed the lower blade to dide by its own wei ght gently down the slope of the cloth, as he slowly and
carefully cropped the nap; and so he proceeded until finally the whole cloth had been shorn. Usually the
shearer subjected thiscloth to several, repeated napping and shearings, and then apressing in awooden vise,
beforetheclothwasfinally‘finished' . Intheearly-modern era, pressing wasimproved by ‘ calendering' , with
mechanicall y-powered rollers; but that technique li es beyond the temporal scope of this study.

Dyeing: wooals, yarns, and cloths

For many cloths, the final manufacturing processwas dyeing, though dyeinginfact coud takeplace
at any one of three stages of produdion: inthewool; intheyarn; and in thepiece, usually (though not always)
after shearing. Asnoted above, some dothswerewovenfrom avari ety of dif ferently dyed yarnsto become
‘medley’,‘striped’ or ‘rayed’ clothsthat weregenerally not re-dyed But many more and perhapsamajority
of later-med eval woollenswerewovenfrom wool sthat werefirstdyed blue withwoad (I satistinctoria), and
then redyed in the piece with some combination of other dyes (e.g. madder and/or brasilwood for reds; and
weld, i.e. Reseda |uteolea, or saffron, for yellows), oftenwith morewoad, to create awide variety of colours:
e.g., sanguine, brown, purple, ‘murrey’ or mulberry (purple-red), perse (bluish-grey), grey, and black.
Although some wools were dyed in red-based colours (rarely yellow) to produce the striped and medley
cloths, at thisstagewoad or indigo-bluewas certainly preferred because, asa‘ substantive’ dye, itsadherence
to thewool fibres did not require a mordant, whose crystalli ne residuesmade the wool s | ess suppleand more
difficult to work.

Indeed, woad was themost frequently used dyestuff in the late-medieval cloth industries; and such
a high proportion of medieval woollens were woven from woad-dyed wools that cloth workers were
frequently known as ‘blue ndls’. The two major sources of the woad plant, though cultivated in many
regions of medieval Europe, weare Picardy and Languedoc; but fromthe mid-sixteenth century, increasing
guantities of the dyestuff were extracted, in purer form, from the imported Orientd indigo plant (Indigo

tinctoria). Woad-dyda ng commenced with theproduction of eau-sure, by boiling a mixture of water, grated
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madder, and bran in copper containers. After the bran impurities had precipitated, during the subsequent
cooling, the solution wasdecanted and poured into stoneware vats. Thedyersthen added amash of raw woad
and potash (potassium hydroxide or potassium carbonate), and sealed the vat with an airtight lid to prevent
oxidation and promote fermentation, which took about three days. Potash, derived from Baltic-based wood
ashes, was not amordant, as often claimed, but rather achemical catalyst that made the woad water-soluble,
thus permitting the required fermentation by hydrolysis, utilizing the components of the eau-sure, i.e. the
amylaceous (starchy) compounds fromthe bran and the ruberythric acid, a glucoside inmadder. Theresult
was aleuco-derivative, colourlessand quite soluble, when mixedwith thewarmwater inaseparate vat. The
dyer then plunged water-moi stened wools, yarns, or cloth into thisvat containing the leuco-derivative, which
immediately adhered to thewool fibres, asthey werestirred with wooden forks(to promotedye-absorption).
Thewools, yarns, or cloths were then passed through ringers and hungon racksto dry, permitting oxidation,
which then produced the desired and quite fast blue colour.

An entirely different group of dyers conducted the other form of dyeing, with ‘adjective’ red or
yellow dyes, which, as noted, did require amordant. By far themost common mordant was alum (potassium
aluminumsulfate, or ammoniumaluminumsulfate), obtained almost exclusivelyfrom Phocaeain AsiaMinor
(a Genoese monopoly from 1275), until the 1460s, when a new source was found in Italy, & Tolfa, in the
Papal States. Inthisprocess, the dyersimmersed thewoolsor cloth in awater-filled vat containing alum and
also tartar. After this mixture had beenboiled for several hours, allowing the alum to disolve and adhere
to the fibres, the dyer removed the wools or cloths, ¢l eansed them, and restored them to the vat with new,
alkaline water, which he boiled, while adding the madder (Rubia tinctorum). The red colorant so derived
fromthe root of thiswidely cultivated European plant was actually the chemical alizarin, extracted from the
madder by hydrolysis and fermentation (i.e. in the alkaline water); and thealum mordant (with tartar as a
catalyst) permitted the alizarin to form a permanent chemical union with the wool fibres. Another though

much less used red adjective dyestuff, imported and far more expensive, was brazilwood (Med. Latin
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brasilium), extracted from tropical East Indan trees (genus Caesalpinia). From the 1530s, the Portuguese
began supplying western European draperies with increasing quantities of amuch cheaper source that came
from their new South American colony of Brazil, obviously named after this Oriental dyewood
Imperial ‘Purple dyes, Scarlet dyes and the medieval Scarlet

By far the most expensive dyestuffs to be found in the textile industries of the ancient Clasdcal
world, of the Byzantine Empire, and of western Europe (until the nineteenth century) were animal-based
chemicalsthat produced the richly regal purple and scarlet colours. Of these two, the renowned Imperial
Purplewas by far the more expensivein theancient and medieval worlds. Itsvariousdyes, producing shades
ranging from dark to bright, were extracted from the glandular mucusof three molluscs of the whelk family,
found in the Mediterranean and adjacent Atlantic Ocean: Murex brandaris, Murex trunculus, and Purpura
haemastoma. ThefamousTyrian purple, knownasblatta (A« tte), wasproduced from amixture of Murex
brandarisand Purpura haemastoma. Their producti on under Imperial Rome was ajealously guarded secret
that evidently did not survive the Empire in the West, but did continue as a mongpoly under the successor
ByzantineEmpire, well into themedieval era, especially for theproduction of the most luxurioussilkfabrics.

Medieval western Europe’s counterpart as the most aristocratic textile was the woollen * scarlet’,
rivalling if not exceeding the finer Oriental and Italian silksin such fine qualities and price. Although one
might naturally assume that this textile’'s name was borrowed from the colour or dyestuff, the historical
evidenceindicatesthe very opposite: that in all West European languagesthe words for ‘ scarlet’ devel oped
first as a noun for the textileitself and only later came to be applied as an adjective to describe the colour.
Furthermore, even though many woollen scarlets did indeed have that rich red colour, perhaps most by the
very end of theMidd e Ages, many had instead been dyedin awide varigty of other cdours-- and omewere
even considered to be ‘white’.

The etymology of thisword, both for the red dyestuff and the textile, still remains obscure; and the

originsand very nature of thistextile provide oneof the most fascinating mysteriesin the history of European
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textiles. Many or most textile historians today still favour athesis first propounded by Henri Pirenne and
elaborated by his colleague J.-B. Weckerlin in a 1905 monograph. Noting that the Flemish towns, as the
leading medieval producers of this aristocratic textile, called it scaerlaken (scharlaken in modern Dutch;
Scharlach in modern German), Weckerlin contended that this Low Germanic word coud have meant only
ashorn cloth, from itstwo components: schaeren or scheren, to shear; and laken, acloth. Without bothering
to explain why the francophone Flemish towns (Douai, Lille), equally importart in thirteenth-century
production of these luxury woollens, calledit instead escalate or escallate, closely cognate to Spanish and
Portuguese escarlat, Italian scarlatto and English scarlet, none of which has any reldion to ‘shearing’,
Pirenne and Weckerlin nevertheless contended that the medieval ‘scarlet’ owed not only its name but its
essential luxury qualities and exceptionally elevated pricesto the very high-cog skilled labour involved in
the complex and intricate shearing processes. Such interpretation is not sustained, however, by the later-
medieval evidence, which clearly showsthat theaverage cost of shearingscarletswasonly 1.5to 2.5 percent
of the wholesale price, and furthermore that scarlets did not typically undergo any more extensive ‘re-
shearing’ than did other fine woollens.

Y et recent philological research (Hildebrandt 1974) has revealed atext, one quite unknown to both
Pirenne and Weckerlin, that does lend some seeming credence to their hypothesis. the earliest known
documented form of thisterm, asan OldHigh German gloss on L atin textsin De diversitate vestimentorum,
of the Summarium Heinrici, composed at Worms between AD 1007 and 1032. There it appears as
‘scarlachen’, to interpret a corrupt Latin text from Isidore of Seville’sfamed Etymol ogiarum (c.560-636):
‘Rallavel rullo quevulgorasilisdicitur '. Sinceitsrootradere means ‘ scraped, smoothed, shaved', it could
thus also mean ‘shorn’; andralla appearsas aterm for ‘shaving-clath’ in an English text of the 1440s. So,
even if the Pirenne-Weckerlin theory fails to explain the true nature of the later medieval scarlet, thisfirst
appearance of the term may instead support the earlier discussed hypotheses about the introduction of the

horizontal loom and the evoluion of the true woollen as a heavily fulled and thus shorn luxury textile (see
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The far older theory to explain the etynology and origins of the medieval scarlet, and one that
remains more popular amongst philologistsand linguists, was advanced by Du Cange (Charles du Frése,
1610-88), whose Glossarium stated that the Europeanwords for scarlet came from*the Arabic Yxquerlat'.
That wordisin fact Persian: sakirlat or its more common variarnt sakalat. Both Persian wordswere adopted
relativelylate (after ¢.1280); andtheformation of thewordsakirlat wasevidently influenced by somevariant
of the Latinized forms of scarlet, which first appear, ¢.1050-1100, as scarlata, pannos scarlitinos,
undoubtedly viathe Italian scarlatto. These Persian words, however, owetheir real origintothe Arabic word
siklat, more commonly siklatin (;, y1Ma..), dating from at least the ninth century; and that term may be
derived from the late-Roman Latin sigallatus, via the Byzantine Greek sigallaton, meaning atextile, linen
or woollen principally, decorated in rings. But siklattin is an unpromising linguistic ancestor o ‘scarlet’;
for, though indeed a most luxurioustextile, it was in fact a form of silk. Nevertheless, siklatun had an
evident linguistic influence on the sc and lat construction i n al Latinized forms of scarlet previously noted.

That connection may liein the fact that many or most of thesilken siklat - siklatiin produced in
Muslim Spain (Andalusia), so closeto western Europe, were dyedin kermes (aword derived from the Arabic
kirmiz=worm): arich, brilliant red dyeextracted from the desiccated eggs of a species of pregnant shield-
lice: Kermes (Kermococaus) vermilio, which infested various Mediterranean oaks . Two other, but far less
frequently used varieties of this dyestuff were the Near Eastern, chiefly Caucasian, Porphyrophora hameli
and the East European Coccus polonicus; but it must be noted that the insect Coccusilicis, so often cited as
the chief source of kermes, doesnot infact producethisdyestuff. Thetrueinsectformsfor scarlet dyeswere
knownin the Classical worldascoccum(Koxkkog) or coccina, meaning aberry; and, fromitsdried granular
appearance, the medieval Christian world more logically called this exquisite dyestuff granum or grain
(grein).

Thus, the European wordsfor scarlet have two fundamental etymologcal roots. For the L atin-based
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languages, the stronger influence came from the Arahic siklat, meaning aluxurioustextilewith thebrilliant,
rich orange-red colour that came from this kermes dyestuff. The possibly older and predominant roat,
especially in Germanic languages, wasthe Old High Germanscharlachen, whose original meaning, asafine
luxuriouswoollen, heavily fulled and shorn, became transformed into the more specific meaningasthe very
finest and most costly of all suchwaollens, i.e.thosesimilarly dyed‘ingrain’. Indisputably, assomany texts
from various medieval Europeandraperies clearly demonstrate, all woollens called scarlets(or scaerlaken)
werethosethat had been or were about to bedyed ‘ingrain’, wholly or partially, with somevariety of kermes,
whose predominant sourceswere Andalusia, Valencia, Provence, and the Caucasus (Georgiaand Armenia).

The equally well documented description of medieval scarlets in many colours ather than pure
scarlet-red does not, however, pose any real paradox or contradiction. For, completely inaccordancewith the
dyeing methods described above, many scarlets were woven from wools that had beenfirst dyed blue with
woad, and then redyed ‘in the piece’ with kermes and other dyes to produce that widevariety of previously
discussed colours. black, purple, murrey, brown, perse, sanguines and even greys and greens. The term
‘whitescarlet’ was rdated tothe almost universal tripartite description of woollensaccording tothe state of
their yarnson theloom: * blue’' yarns, dyedin woad; ‘ medley’ yarns, composed or variously dyed wools (for
mellés or gemengd laken), or different coloured yarnswovento produce ‘ striped’ cloths (rayés); and ‘white’,
i.e. undyed yarns, for those cloths subsequently dyed only ‘in the piece’. ‘White scarlets' were woollens
woven from undyed wools and dyed in the piece uniquely with kermes, in ‘full grain’. English textile
terminology came to reserve the term scarlet for just these ‘full-grained’ woollens. Certainly those scarlets
fully dyed in kermes were by far the most expensive; and full-grained scarletsretained their primacy in the
hierarchy of woollens even after the substitution of cheaper ‘scarlet’ dyestuffs, from the Spanish conquest
of the Americas in the sixteenth century, principally Mexican cochineal dyes.

Costs, prices and values. how expensive wer e medieval scarlets and other luxury woollens?

The most effective way of demonstratingthe extraordinarily high prices of late-medieval scarletsis
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to estimate how many daysincome ahighly skilled craft smen would have had to expend in order to buy one,
during the so-called * Golden Age of the Labourer’, inthe mid fifteenth century, when real wages had reached
their medieval peak. In Bruges, a master mason or carpenter, by far the best pad craftsmen in northern
Europe, then earned 12d groot Flemish per day; and the purchase of a full-sized, full-grained Y pres
scaerlaken, priced at £14 12s 0d groot Flemish (= £13 5s 0d sterling), would have a cost him 292 days
wages, representing his employment income for about 17 months (1.39 years, at about 210 workdays per
year); themuch |lesswell paid master masonsinAntwerp, then earning 8dgroot, would have needed 438 days
wages (2.09 years' income) for this purchase. From such ascaerlaken (measuring 21.0m by 1.75m), three
full dresssuitscould be cut, each of which would have cost the Bruges mason 97 dayswages and the Antwerp
mason 146 dayswages. Similarly, in England, the cheapest full-grained scarletin thewar drobe of Henry V1,
priced at £13 10s 0d sterling (for asomewhat larger cloth, measuring 30 yds by 1.75 yds, or 27.4m by 1.6m),
would have cost aL.ondon mason, paid 8d sterling per day, 405 dayswages (1.93 year’ sincone); and amason
living in Canterbury, Exeter or Oxford, earning only 6d per day, would have required hisfull pay for over
two and half years (540 days wages) to buy that same cloth. The most expensive scarlet in Henry VI's
wardrobe, at £28 10s 0d sterling, would have cost the London mason at least 855 days wages; and the 7.5
linear yards (or 7 metres) to make upafull suit woud have required afull yea’ s wages (214 days).

Theprincipal reason why thesemedieval scarletswere so extraordinarily expensivewasthehigh cost
of their two key ingredients: the very finest English wools (March or Cotswolds) and the kermes dyeguff
itself. Thelate-medieval Flemishand Brabantinedraperiesprovidevery good statistical evidenceon the costs
of manufacturing, dyeing, and shearing fine woollen broadcloths. For the pre<finishing stages, these English
woolsnormally accounted for 65 to 75 percent of the draper’ s costs, depending of course on the actual grade
of wool used. For afully dyed and shorn scarlet broadcloth, thedyestuff itself, quite apart from any labour
expended in dyeing, accounted for a minmum of 30 percent and sometimes 50 percent or more of totd

production costs, depending upon both the current price and grade of kermesand the quantity used ineach
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broadcloth (20 to 36 Ib. or 9.1 to 16.3 kg). Hence these two raw materials together often acocounted for 85
percent or more of total production costs and thus of the wholesale price.

In other fine Flamish broadcloths (from Ghent, Bruges, Y pres), thefar cheaper vegetabl edyestuff s--
woad, madder, weld -- accounted for about 10 - 18 percent of total productions costs; but for suchnon-scarlet
broadcloths, the sum of rav material costs still accounted for about 70 to 80 percent of the mean price for
Ghent dickedinnen broadclothsin the 1440s (£7 17s0dgroot Flemish = £7 2s0d sterling). The capital costs,
more for working capitd than for fixed capital, are difficult to calculate; but clearly the remaining costsin
labour were no more than 15 to 25 percent of the total, the bulk of which went for large quantities of poorly
paid manual labour in combing, carding, spinning, weaving, and fulling.

According to the very detai led account books of the Medici’s woollen drapery in mid-sixteenth-
century Florence, of the total ‘value-added’ manufacturing costs in produdng an undyed, unfinished fine-
quality woollen broadcloth, those for wool -preparation, combing, and carding together accounted for 19.8
percent; spinning, for 47.1 percent; weaving, for 28.0 percent; and water-powered fulling (plus tentering),
for 5.1 percent. The Medici drgpery then used the far cheaper Spanish merino wooals, which accounted for
30.0 percent of thefully finished woollens's final value; dyeing accounted for 11.6 percent; shearing and
finishing, just 1.0 percent; oils and soaps, 2.8 percent; overhead and capital costs, 9.7 percent; and pre-

finishing manufacturing labour costs, the remaining 44.9 percent. Somewhat similar though much less

detailed production Italian costs can be found in the Datini account books for its Prato drapery in 1396-99
(Melis1962): the average cost of the Majorcan, Minorcan, Provencal, San Matteo (Spanish), North African,
and English wools accounted for 38.0 percent of fully finished cloth's wholesale value; wool preparation
accounted for 25.5 percent; spinning, for 21.3 percent; weaving, for 12.9 percent; dyeing, for 15.5 percent,
‘finishing’ -- whichevidently includesfulling, tentering, teaselling and shearing, for 15.8 percent; and ‘ other’
costs, for 9.0 percent.

What we learn from these textile data on costs and prices is of fundamental importance in
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understanding the history and economics of the later-medieval woollens industry. First, industrial labour,
with a low productivity, was relatively very cheap, while raw materials, certainly for the higher-grade
woollens, werevery expensive. Thus,aswas suggested earlier, themgjor profitslay in exploiting the trades
in wools, dyestuffs, and finished woollens; and very little profit was derived from contrdling the higchly
labour-intensive processes of cloth production itself. Secondly, if these raw materials were the chief
determinantsof cost and price, they were also the major determinants of luxury quality. Inmedieval Europe,
amost all of the variations in both luxury quality and of the prices in wool-based textiles were determined
primarily by the specific quality and quantity of wools and dyestuffs they contained, and only secondarily
by the labour and technology employed. As aready noted, the technol ogical advancesin spinning, fulling,
and napping were widely eschewed in the luxury sector of the later-medieval woollensindustry precisely
because they were deemed to be so injurious to luxury quality, in an era when quality often ranked above
price in highly competi tive markets. Thirdly, the market for the finer quality luxury woollens was a very
restricted and relatively inelastic one, limited chiefly to the upper strataof medieval European society, both
secular and ecclesiastical; and even the very wealthiest aristocrats and cardinals were only infrequent

consumers of these scarlets.

V. THE ORGANIZATION OF MEDIEVAL CLOTH PRODUCTION:

An historical study of any industry depends, of course, not just upon its technological foundations
andinnovations, but evenmore on the nature of its organizational structure, whichinterlinked thesetechnical
processes together into a coherent and productive whole. No survey of western Europe's cloth-
manufacturi ng, here confined to the years ¢.1100 to 1500, can do proper justice to its complex regonal
diversities over these four centuries.

Previoudy, during theearly Middle Ages(fifth to tenth centuries), very few if any European regions
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had engaged inmarket-oriented textile production — except possibly the coastal Low Countries, if they were
indeed the manufacturers of the renowned but ill-documented ‘ Frisian cloths' of Carolingian times. Ina
basically agricultural economy, with few towns, for which internaional trade wasintermittent and margnal,
most textile-making had undoubtedly been rural and domestic, in the form of family-based crafts. Almost
no formal division of labour was to be found, except in the workshops of religous orders and aristocratic
estates, the latter called gynoecia. Asthat termindicates, almost everywhere the actual cloth manufacturing
processes -- wod preparation, combing, spinning, and weaving -- were then performed chiefly, perhaps
exclusively, by women. During the ensuing era, from the eleventh to early fourteenth centuries, thelives of
cloth-workersin most major producing centrescame to be affected, in varying degrees, by aclosely related
series of five mgor economic and social changes, someof which evolved most fully duringthe late Middle
Ages. Eachwill be considered in turn, though not ina strict chrondogical order.

Mer cantile capitalism, industrial specialisation, and the ‘ putting-out’ system

The circumstances that led to the *Birth of Europe’ in the later tenth and early eleventh centuries
(Lopez 1962) also produced thefoundationsforaveritable* Commercial Revolution’, asa remarkablerevival
and expans oninlong-distancetrade, both maritime and overland Amongd the most important factorswere
the restoration of relative security, with the defeat or withdrawal of thefinal set of marauding invaders
(Vikings, Muslims, Magyars) and the establishment of more powerful feudal kingdoms and principalities
(England, France, Flanders); a strong, continuous demographic recovery that lasted for three centuries; the
diffusion of several agricultural innovations, leading to rising productivity; and their fruitsin an extensive
urbanizationthat greatly enlarged oldtowns and created hundredsof new ones. In responseto thiseconamic
growth and especiallyto expanding urban markets, several regionsin western Europebegan producing more
and more textiles for export, certainly by the eleventh century.

Initially the most important and long the most prominent for its textiles was northwestern France,

especiallythecountiesof Flandersand Artois(separated from Flandersin 1190-91), formerlyaleading cloth-
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producing region in the old Roman Empire. They were followed by neighbouring principalities in the
imperial Low Countries (Brabant, Hainaut, the Meuse valley towns, but not Holland until much later), the
coastal townsof eastern England, the Rhind and, Normandy, L anguedoc, Tuscany, Lombardy, Catalonia, and
Aragon. But these newly expanding industrial regions could no longer rely on prior modes of production,
since no household could itself produce an entire woollen cloth at a price and a quality that would sell in
highly competitiveforeign markets. To achieve such goalsof industrial effici ency and high quality, inorder
to capture foreign markets, these export industries necessarily had to create new organizations that
coordinated a much larger group of much more highly trained and specialized workers, each of whom
concentrated on performing a specific assigned task in the sequence just outlined, thus illustrating Adam
Smith’s famous dictum that ‘the divigon of labour is limited [determined] by the extent of the market’.

In these eleventh and twelfth-century textile industries, the predominant or governing role was
performed, undoubtedly from the outset, by merchants tradingin wools, dyestuffs, and the finished textiles;
and the more successful became in dfect ‘ mercantile capitalists’. For indeed their very sucoess depended
upon an ability to amasslarge capital s (from commercial profitsand by borrowing), invesged in considerable
stocks of industrial inputs and outputs (i.e. cloths), and sometimes also inwarehouses, shipsor other forms
of transport, and industrial implements. They also required considerable amounts of working capital to
finance their commerce in raw materials and finished textiles, in trading ventures that often took several
monthsto complete; and thoseknown as‘ merchant drapers’ al soneeded capital to financethe craftsmenwho
actually produced the cloths: to provide credit and current coin so that they could acquire the raw materials,
pay their own workers, and operate their drapery establishments (i.e. pay for rent, taxes, supplies,
bookkeeping costs, other wages).

Undoubtedly the most famous merchant-draper ‘ capitalist’ to befound in medieval western Europe
is Jean Boinebroke of Douai (d. 1286), who flourished at the very apogee of the Flemish cloth industry, and

whose wealth, economic, and political powers may have been quite atypical. Y et, though modern historians
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have often accusedhim of the‘capitalist exploitation’ of hisworkers, hewasno ‘industrial capitalid’, aterm
that is clearly an anachronism for thisera. He wasinstead principally awool merchant, dealing in English
and domestic wools; and his role as a cloth merchant wasonly secondary. Furthermore, hewasalso acivic
politician, having served nineterms as alderman (échevin) in the town government; and he owned land, with
many properties in Douai itself and a sheep farm outside. As a merchant, he provided wool on credit to
industrial drapers, who pledged their cloths, looms, and sometimes even their homes as security; and some
of them also rented their houses from him. But most of his wage-earning employees were those required for
the wool trade itself: sorters, beaters, washers, and some wool-dyers (who worked in his dye-house).
Although Banebroke did employ afew othersin cloth-making, chiefly to work some tentering frames that
he owned, there is absolutely no evidence that he ever directly supervised the central processesof cloth
production.

Instead, in many or perhaps most of the textile industries of later-medievd western Europe, the true
industrial-entrepreneursweretypically weaver-drapers, who organi zed productionby adomestic’ putting-out’
(Verlag) system. They were usually subordinate to the merchants, purchasing wool and other raw materials
from them on credit, receiving sufficient additional credit to finance their operations, and then selling the
manufactured but unfinished textilesto the sameor toother cloth merchants; and they thus enjoyed much less
wealthand alesser economic and social staturethan these merchants. Typically, their enterpriseswerehighly
labour intensive with littleinvested fixed capital, principally theirloomsand home-workshops. Occasionally
thedraper might instead be adyer, fuller-tenterer, shearer, or acloth-broker (upzetter); but most wereindeed
master-weaversinorigin. He (very rarely she) operated under variousnames drapier, in Franceand the Low
Countries; lanaiuoli in Italy; and clothier in England.

After commencing his rol e by purchasing the required wools, perhaps with a small cash ‘down-
payment’, the draper ddivered themto hischiefly femal e empl oyees, who generally worked inhis own shop

or house, to ‘prepare’ them, i.e. to sort, beat, wash, and grease them. He might then also employ or
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commission dyersto give someof these wools apreparatory foundation dye, chiefly in woad-blue, as noted
above (unlessthesewool shad been purchased from wool -brokersalready prepared and dyed). Then, in order
to have these prepared wool s worked up into yarn for weaving, the draper had them * put out’ to a succession
of chiefly though not exclusively female employees, who also worked for piece-work wages, but generally
in their own homes, within the town itself, or in the adjacent countryside, with their own tools: i.e. the
combersand carders (some of them mal€); and the ‘ rock’ - and whed -spinners. Hencetheterms' putting-out’
and ‘domestic’ systems. In Florence, thelanaiuoli often sub-contracted this' putting out' to stamaiuoli (yarn
dealers). Once the warp and weft yarns had been separately spun, they were delivered to the draper, to be
‘put out’ in asimilar fashion, respectively, to his warpers and weft-winders, who were also chiefly female,
piece-work earners; but they worked either in the draper’ sown workshops or those of subord nate weavers,
masters and/or journeymen, whowere similarly employed for piece-work wages.

The final group of purely industrial artisans employed by the draperswere the master fullers, who
worked in their own establishments, requiring some capital investment. For water-powered fulling mills
(England, Tuscany), the capital investments were so large indeed that the owners were more often cloth-
merchants, dye-merchants or dyers, drapers, or seigneurial landlords. T raditional foot-fulling, as previously
noted, usually required the labour of two journeymen, supervised by the master. Each received from the
draper a combination piece-work and daily-wage: so much per broadcloth fulled within three to five days,
asspecified. Thejourneymenactually received the higher rate per cloth; but the masters, who were engaged
only part timeinthis arduous task, earned considerably more in aggregate by operating asmany asfaour vats
(i.e. employing eight journeymen). A Flemish fuler (c.1400), as noted earlie, processed about thirty to
thirty-five broadcloths ayear, while the average weaver produced only twenty broadcloths or less annually.
Thus the Flemish cloth industry employed fewer fullers than weavers, typically in aratio of about 6:10.

The master weaver-drapers, probably a minority of thecommunity’ sweavers, were the one group

of textile artisanswho earned not wages or feesbut profits: i.e., the difference or residual betweentheir total
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production costs -- chiefly in buying wool and in paying wages -- and their revenues, from sellingthe fulled
cloths to various finishers, merchant-drapers, or other merchants, domestic and foreign. As one might
suppose from the figures just cited, most weaver-drapers had small establishments, with very small profit
margins, and thus enjoyed at best modest incomes. The very few who did become rich did so not so much
by investing in many looms but rathe by becoming merchants themselves and by engaging in the wool,
cloth, finishing, or dyestuffs trades, despite frequent urban legislation forbidding such practices. Indeed,
much evidence from the late-medieval Low Countries indicates that many master-weavers (especialy as
drapers) and full erswere often engaged simultaneously inseveral occupations (commercial, industrial, and/or
agricultural), e.g. as brewers, bakers, grocers, masons, and carperters.

Apart from those draperswho became primarily merchants, thetextile artisanswho generaly, if not
always, enjoyed the highest incomes and social stetus, certainly in later-medieval north-west Europe, were
those engaged inthe finishing crafts, principally because their rde was really more commercial thanpurely
industrial. Fuly professional artisans, earning stipulated fees rather than piece-work wages, the dyers and
shearersworked for avariety of clients, chiefly merchants, who were more cognizant than ardinary drape's
of shiftsin consumer fashion, of changing demandsfor style, cut, and col our of cloths. Sincethey themselves
had to purchase raw materials and tools and hire assistants, their income must also be considered asafarm
of profit, though evidently withamuch larger profit margin thanthat enjoyed by most weaver-drapers. Inthe
early to mid-fourteenth-century Florence, however, the dyers if not the finishers lost their professional
independence to become little more than enmpl oyees of thelanaiuoli, whose guild, the Arte dellaL ana, itself
set the dyeing fees, with government approval.

A gender change: from female to male weavers

A concomitant change in the textile and egecially the woollen cloth industry was aremarkable

gender change: atransformation of weavingto become an almost exdusively male occupation. Possibly it

wasrelated to theintroduction of thenew horizontal loom, or itssubsequent variants. Influenced by Rashi’s
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description of the new loom as one ‘by which men weave with their feet’, and in particular by physical
descriptions of the later broadloom, somehistorians have assumed that men -- large and strong men -- were
more suited to its very arduous physical requirements, in workingthe treadles, ‘throwing’ the weft-bearing
shuttle between them, and beatingthe weft up into thefell of the cloth. But the gender change may be equally
or more related to the organizational changes just discussed, which made the weaver the key industrial
entrepreneur. At the sametime, thosechangesalsoled to theformation of professional craft guildsto protect
and promotethe economic, social, and political interests of these weaver-drapersand other mal e artisanswho
shared in dominating the processes of textile production.

AsHowell (1986) has cogently argued, most-high statusindustrial crafts became male-dominated
in the highly patriarchal sodiety of later medieval Europe. While women were tied to childrearing and
domesticduties, men had far greater freedom to engagein the economic,social, political, and indeed military
activitiesconnected with guilds and town governments deemed essential to protect their crafts, activitiesthat
necessarily took place outside the home and family. But low-status occupations -- such as wool-beating,
combing, carding, spinning, warping and weft-winding-- had no such requirements, andthus they fitted in
well with and wereinterspersed with domestic household activities, to remain largely female occupations.
To besurefemaleweavers, dyers, and finishers (if not fullers) areto befoundin the later-medieval industry,
onrareoccasions, but chiefly aswidowswho carried ontheir late husband’ s occupations. The nature of these
industrial and gender relationships (i.e. male patriarchies) can best be explored by examining the next set of
transformations involving many, if by no means al, the clothindustries of later medieval western Eurgpe:
not only the development of craft guilds, but moreparticularly the economic and social strifeinvolving those
guilds.

Guilds and guild strifein north-western Europe: England, the Low Countries, Cologne
The organization of genuineand independent craft guildsin the textilesindustry wasrelatively late,

in most regionsof medieval Europe, devel oping only after varying periodsof urban dominance by merchant
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guilds. England seemsto be asurprisingexception, for the Exchequer rollsof 1130-31 record payments(royal
taxes) by weavers and other cloth guilds from London, Winchester, Lincoln, Oxford, Nottingham, and
Huntingdon. In England, as indeed el sewhere inmost townsof northern Europe, only four groupsof male
cloth artisans were successful in forming quilds: the weavers, the fullers, the dyers, and the shearers (but see
pp. 000 for Italy). CarusWilson (1952, 1987) has speculated that, since fullers and dyers both required
exclusive use of waterwaysfor their crafts, they may havebeen thefirsttextileartisansto form guildsinorder
to claim and protect these property rights; but she and other historians have al so suggested that religious and
socia (or welfare) functions may have been jug as importart as economic factors in the origins of west
European textile guilds.

Nowherein late-medieval Europedid craft guilds leave agreater mark upon the history of textiles,
for good or ill, thanin the Low Countries, juridically part of the Germanic * Holy Roman Empire’, except for
Flanderswest of the Scheldt, a French royal fief. Though their textile guilds achievedaformal, legal status
later than their French and English counterparts, after many violent struggles, they ultimately gained,
especially in Flanders, much more economicand political power. Throughout the Low Countries, the chief
grievance of the textile artisans was the way in which so many ruling mercantile oligarchies (‘urban
patriciates’) had used the machinery of urban governmentsto st arbitrary wages, to prevent craftsmen from
assembling, bearing arms, or engaging in political activities, and thus to deny them any voice in the town
governments. Many though not al of these ‘patricians' based their power in urban governments upon
membership in two mercantile guild associations or confederacies, embracing many towns in the Low
Countries: the Flemish Hanse of L ondon, dominating the wool-import trade (up to the 1270s), and the Hanse
of the Seventeen Towns, dominating doth sales at the Champagne Fairs (to the 1290s).

Duringthethirteenthcentury, thetextileartisans' sense of grievance wasgreatly ex acerbated by the
combination of rapid popul ation growth and periodic inflations, producing a strong secular upswing in

consumer prices that generally outstripped any rise in money wages. One of the first recorded urban
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rebellions, involving the povre gent, telier [weavers] et foulon, and a massacre of ‘ patricians’, took place at
Vaenciennes (Hainaut) in 1225. More rebellions followed inthe 1240s: in 1245, the famous takehans --
literally ‘takehands', averitableindustrial strike -- in Douai (francophone Flanders), andin 1248 an abortive
strike by the fullers of Leeuw (inBrabant). Thirty yearslater, in 1274, at the end of an Anglo-Flemish trade
disputethat had seriously impeded wod supplies, theweaversandfullers of Ghent agitated against the urban
patriciate. Despite the flight of their leaders into Brabant, they gained support from Countess Marguerite
(1244-78) and her son Guy (1278-1305), who tried to replace this urban oligarchy (known as the X X X1X)
with an annual magistracy; but the countess was thwarted by the oligarchy’s largely successful appeal to
France’ s high court, the Parlement de Paris, by which the patriciates also acquired the hostile epithet of
Leliaerts—the men of the French royal fleur delis

By far theworst social disturbancesoccurred shortlyafter, in 1280-81: at Tournai (aFrench bishopric
and magjor cloth producer), Saint-Omer (Artois), Damme, Y pres, and Bruges. Thoughthe BrugesMoerlemaye
was chiefly a conflict between parties within the rding mercantile élites, the more savage ‘ Cokerulle
Uprising’ at Y pres was more purely industrial, in reaction against both the wage scales imposed on fullers
and shearers (whoevidently dd have someform of guild organi zation), and evidently al so upon clathworkers
from the neighbouring village of Poperinge, who quickly joined or precipitated the revolt. Suppressed just
as quickly, with heavy fines imposed, the chief aftermath of these rebellions was to exacerbate the urban
fiscal crises, thus increasing the tax burden onthe commoners.

Thissocia strifefinally culminatedin averitableFlemish revolution duringthe Anglo-French wars
of 1294-1303; and Flemishinvolvement in the war became inevitable when Edward | banned English wool
exports. Philip 1V of France, having already subjected Flanders to the supervision of his bailiff of
Vermandois(1287), and now concerned that Count Guy mightally himself with Edward | torestore the wool
supply, quickly intervened. He imposed royal ‘guardians' on the Flemish towns, forbade all Flemish

commercewith England, encouraged an invasion by the neighbouring count of Holland-Hainaut; finally, in
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1296, he declared Flandersforfeit to thecrown. Thefollowing year, adesperate Count Guy made an alliance
with Edward|, and abolished theLeliaert governments of Ghent and Douai, in favour of hisown supporters,
known as the Clauwaerts (after the court's ‘lion’s daw’ emblem). Philip IV then invaded and quickly
conquered half of Flanders, before arrangingatruce with Edward | (1297). Upon itsexpiry, in May 1300, he
seized therest, and incorporated Flandersinto the royal domain, while placing thecounty unde both military
occupation and the oppressive rule of the Leliaerts, with even heavier tax burdensto pay for war damages.
Just a year later, the Flemish Clauwaerts led by Bruges guildsmen and sons of the imprisoned count,
revolted; and at thefamousBattle of Kortijk (Courtrai) in July 1302, their infantryarmy, chiefly guild militia,
achieved a seemingly miraculous victory over the French cavalry, alowing them savagely to despoil the
Leliaerts Two years later, however, the Flemish lost two crucial battles, on land and sea, and were forced
by the onerous treaty of Athis-sur-Orgein 1305 to yield the important francophone drapery towns of Douai
and Lille, pay heavy indemnities, and recompense the Leliaerts.

Neverthel ess, thisand subseguent peacetreaties (to 1320) didimplicitly recognizetheindependence
of Flemish-speaking Flanders; and the new urban constitutionsfinally gave thetextile and other craft guilds
legal recognition and collectively an influential voice in Flemish town governments, above al in thedrie
steden of Bruges, Ghent, and Y pres (which had admitted some guildsmen as early as 1294). Initially,
however, the guildsmen aldermen (échevins or schepenen) were not considered to be formal representatives
of their ambachten or guilds, aformal status evidently not recognized before the 1360s (certainly in Ghent).
The Leliaerts, however, were by no means excluded from the post-1302 town governments, despite their
even earlier decline in economic power, as foreign merchants -- chiefly Itdian and German -- gained
increasing control over both the wool-import and cloth-export trades. Indeed as a newly reconstituted
poorterie with many nouveaux richeslandhol ding adherents, they werefrequently successul in allyingwith
various guild factions, especialy the collective of ‘small guilds, to reassert their power in the town

governments. Thetextile guildsmen, even if and when they collectively commanded amajority, rarely ever
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succeeded in dominating town governments for long, because their leading members, chiefly weavers and
fullers, were so often in conflict, the former striving for supremecy, the latter for survival. Thetextile(and
other craft) guildsthemselves were dominated by the masters, though the journeymen (knapen), if not the
apprentices, were usually given some say or vatein the sel ection of guildjurés(geswornenen) and other gquild
officers.

In the Flemish weavers' guilds those masters who were also industrial drapers exercised the real
power; and the chief opposition to their power came from the fullers, who, as males, were the only
subordinate wage-eaming employees of the weaver-drgpers with their own guild organization, similarly
dominated by the magers. Unhappily for the Flemish clothindustry, itshistory during the fourteenthcentury
was all too frequently marred by bitter, often violent strife between these two guilds, especially when the
fiscally-straitened countsfrequently engagedinradical coinage debasementsthat produced drasticinflations,
whichin turn provoked the fullersinto striking for higher wages. Asnotedearlier, thefulers wagesusually
accounted for about 20 percent of the weaver-draper’ s value-added manufacturing costs; and the none too
prosperousweaver-drapers, withsuch narrow profit margins, and facingever declining cloth salesin thisera
quite naturally sought to thwart or repress these wage demands by gaining dominance in the urban
governments (usually by expelling the fullers). To besure, the very complex political conflictsthat ravaged
fourteenth-century Flander s-- and especially thethree great rebellions of 1323-28, 1338-49, and 1379-85 --
involved far many more issues than just wages; but the wage issue did play arole in the latter two, and in
several other strikesand conflictsaswell in late-medieval Flanders:. particularly, in 1355, 1359-61, 1364-7,
1372-73, 1390-92, 1422-3, and 1429-33.

In the neighbouring, large imperia duchy of Brabant, similar revolutionary movements involving
industrial craftsmen had swept through the mgjor towns (and also those of the bishopric of Liége)
immediately after the Flemish victory at Kortrijk, in1302. By 1306, however, the urban merchant-patrician

oligarchies, with the aid of military forces led by Duke Jan |1 (1294-1312), had decisively crushed these
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revoltsand suppressed the guildsmen, who wereforbidden to bear arms or assemblewithout permission. A
strong, stable alliance between the mercantile-draper oligarchies and the dukes, incombination with aweak
feudal overlord (the Holy Roman Emperor) who was far too distant to hear appeals from any communal
opposition, thusexplainsrelative social stability in the Brabantinecloth towns, and the firm rule of merchant
drapers through their Lakengulden, for the next seventy years. Undoubtedly, the Brabantine draperies did
benefit from such peace amidst the continued turmoils afflicting the Flemish draperies.

By the 1370s, however, the Brabantine draperies were also experiencing a severe decline, from
depressed markets in plague-ridden, war-torn, depopulated Europe, thus undermining the powers of the
mercantileoligarchies. Furthermore, they had already losttheir native ducal aly. With the death of Jan 111
in 1356, without male heirs, the foreign Duke Wencedas of Luxembourg became duke of Brabant and then,
in 1378, Emperor aswell. Inthat same year, the town government of Leuven, the weakest of the Brebantine
drapery towns, agreed to anew constitution that organized the crat guildsinto ten ‘ nations’, each supplying
amember for the council of jurés(geswornenen), and permitted guild leadersto stand for aldermanic office,
sharing power withthe mercantile ‘ patricians’. 1n 1421, Brussels received a similar town government with
some similar participation by the textile guilds, whose industry, however, was how far too decayedto permit
them muchreal power.

Elsewhere in northern Europe, apart from the English towns just discussed and several northern
French towns, Cologne provided the only other prominent example of flourishing and politically powerful
textileguilds. In 1396, the weaver-drapers guild had been at the forefront of anurban revolt that established
anew corporategovernment. Subsequently, thisgovernment permitted or established three new textileguilds,
which, surprisingly, were exclusivelyfemale: theyarn makers, gold-thread spinners, and (from 1437) thesilk
makers. But, thesefemal e craftsmenlacked any real power, and were certainy not persorally involved in any
seriousindustrial strife, becausethey were so firmly dominated by other crafts-guildsmen and/ar merchants,

mal es who were so often the husbands of these textile artisans.
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Italian cloth guilds: the case of Florence
In the Mediterranean south, by far the most important cloth-making city during the fourteenth
century was Florence, in Tuscany, which al so provided the closed counterpart tothe Flemishindustrial strife
during thistroublesome century. That strife wasdirected aganst the drapery guild known as the Arte della
Lana, aleader of the seven-member Arti Maggiori that had long dominated the Florentine government; but
the conflictsdidnotinvolvefullers, perhapsbecausethe Florentineindustry had largely displaced foot-fulers
with fulling-mills (along the Arno). In 1324 andagain in 1338 the Arte della Lanaforbadeany subordinate
artisans (sottoposti) of thelanaiuoli, or their employees, to organ ze their ownguilds on penalty of complete
expulsion from theindustry (divieto). But shortly after, in 1342, the foreign adventurer, Walter de Brienne,
Duke of Athens, becamemilitary ruer of Florence and, seeking popular support, he explated grievances
against the ArtedellaL anaby grantingthe cloth-dyers and soap-makerstheir own combinedand independent
guild, the Arti di Tintori e Saponai. Just ayear laer, in August 1343, Brienne was deposed, and the newly
restored old regime abruptly abolishedthisupstart guild. That still did not deter agroupof malewod -carders
and combersfrom agitatingfor their own guild and higher pay: at least not until the government arrested and
hanged their leader, Giuto Brandini, in May 1345. The government just asruthlessly crushed the next strike,
by cloth-dyers during the famine of August 1368, when the Arte della Lanaimposed its dreaded divieto on
rebellious artisans.

Tenyearslater the F orentinecl othindustry was shaken by the most famous revol utionary movement
in late-medieval Italy: the Revolt of the Ciompi. Its origins lay in Florence’s ruinous ‘War of the Eight
Saints' against the papacy, which aggravated an ongoi ng economic depressi on, especially severefor thecloth
industry, that had produced widespread unemployment. In June 1378, after the pope had place Florence
under an interdict, violent strife erupted when pro-papal Guel phs attacked the pro-war Ghibellines, only to
suffer a brusque defeat. But in mid-July, a revolutionary mob, composed chiefly of cloth artisans, the so-

called Ciompi, overthrew the Ghibelline government, and replacedit with anew regime, temporarily led by
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Michele di Lando, a wool-carder. By early August it had created not one but three new textile guilds, who
were admitted to the communal government as part of the collective Arte del Popdo di Dio: the Arte dei
Tintori (thedyersguild, which alsoincluded master carders and master fullers); the Arte dei Farsettai (shirt-
makers guild, including master shearers); and the Arte dei Popolo Minuto (the Ciompi itself, by far the
largest, with journeymen wool-beaters, combers, spinners,weaversand fullers). The Popolo Minuto leaders,
angered by unresolved grievances, soon overplayed their hand by demanding even greater powers.

The exasperated government responded by crushing the Ciompi and abolishing the Artedei Popolo
Minuto. Theother two guilds, which had wisely sided with thegovernment, weretemporarily spared, but only
until 1382, when another communal crisis allowed the old regime of the seven Arti Maggiori, including the
Arte della Lana, toregain full power in a re-organized government (representing twenty-one old guilds),
which then abolished these remaining textile guilds. Thus ended the final challenge to the autharity of the
lanaiuoli and the cloth merchants, who, however, proved unable to prevent the Florentine cloth industry’s
now slow but irredeemable decline.

The ‘spread of rural industries’: A socio-economictransformation?

Since this discussion of guilds and guild grife has had a decidedly urban focus, ananalysis of the
‘spread’ of rural clothmaking, as anather socio-economic transformation that looms so large in studies of
medieval textiles, might seem an appropriateway to end both this section and this chapter. Indeed, many
economic historians have contended that the primary reason why the countryside of later-medieval Europe
successfully attracted so many new industries was the rel ative freedomthat it offered from guilds and other
restrictive urban institutions.

But too often the standard portrayalsof rural cloth-making present fal se historical dichotomies. From
the earliest records of the magj or textile-producing regions, there was a ways some rural (village) cloth
making; and though the relative extent of rural textile industries may have grown in the later Middle Ages,

rural production by no meansever supplanted anddisplaced urbanindustries. Furthermore, inmany regions,
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much urban production had long depended upon part-time rural labour for many of the preliminary stages of
cloth production, particularly combing, carding, and spinning. At the sametime, other diginctions between
urban and rural, town and countryside, became blurred. When village cloth production did flourish and
become independent of the larger urban centres, such villages were often transformed into small towns, with
their own corporate structures, and with few if any differencesfrom so-called* urban’ production. Village or
rural textilesundeniably achievedconsiderableimportanceinthemedieval and especialy later medieval eras;
but their importance can be properly understood only within the context of the historical development --
growth, change, and decline -- of the major cloth industries of western Europe from ¢.1100 to ¢.1500, the
subject of the companion study on The West European Woollen Industries and their Struggles for

International Markets, ¢.1000 - 1500.



