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Abstract

The author describes bead-making in Venice and
detail and outlines the history of glass beads
European countries and America. A glossary of
connection with bead-making is included, as is
of dates of importance to bead history.

Murano in

in various
terms used in
an appendix
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Introduction

The study of European trade goods among the Indians of
northeastern North America was concerned essentially with
the period between the first discovery of the region (ca.
1500) and the end of the French régime in Canada (1760).
Glass beads quickly assumed an important position in this
research because of their wide acceptance by the Indians and
their subsequent far-flung distribution as determined
archaeologically. Having an important ceremonial as well as
decorative function in Indian cultures, these trinkets, of
little worth in the eyes of Europeans, assumed dgreat
significance to the traders as well.

One of the results of this demand was the great
increase in the volume of bead production which occurred in
Venice after 1492, accompanied by a proliferation of types
and varieties and by continued improvements and refinements
in techniques of manufacture. Trade in beads greatly
expanded in both the neighbouring European countries where
the Venetian reputation was high and overseas in the
recently discovered lands of the New World.

Until recently, glass beads and their manufacture have
not been of any great interest to historians, and
consequently there are few published sources devoted
exclusively to the subject. So far as Venice is concerned,
archival materials are known to exist and have been
exploited to some extent by Zecchin and Pasquato. Only a
few reports on bead production have come from Moravia,
Germany, France, Spain, Belgium and England. 1In The
Netherlands, the late Dr. W.G.N. van der Sleen did much to
contribute to bead history by investigating the evidence for
bead manufacture in his country. But so far there has been
no attempt, as far as the author is aware, to produce an
overall picture of bead production in western Europe
beginning with the Renaissance.



Glass Manufacturing in Western Europe

The glass industry of western Europe today is large and
important but, like so many other aspects of our
civilization, originated in the Middle East several thousand
years ago. Already a well-established craft before the
Roman Empire, glass of great beauty, both utilitarian and
artistic, was made by moulding, blowing and pressing
techniques with many refinements in detail. Beads were one
of the interesting forms of art glass which became a
convenient and doubtless profitable article of trade in
western Europe in pre-Christian times, as evidenced by finds
in early tombs and tumuli.

In their conquest of western Europe, the Romans
expanded trade and created new demands, one of which was for
objects made of glass. As glass is a fragile substance, it
would be more satisfactory to have a supply available
locally than to depend on imports brought over long
distances, and wherever the Roman standards went, there the
remains of glasshouses have been found. Apart from the
glasshouses established in Italy in the years following the
birth of Christ, there were numerous examples in Gaul,
Belgium, the Rhineland and Spain and apparently a few in
Britain. Dillon, one of the most reliable of glass
historians, comments that in the second and third centuries
there was probably more glass made in Europe than at any
other time until quite recently.l

After the Roman legions withdrew from western Europe
the manufacturing of glass apparently suffered like most
other arts and crafts, but the industry did not entirely
disappear; a few itinerant and stationary glassworkers still
made their wares although the results were mediocre by
comparison with earlier products. Cut off from supplies of
barilla (potash made from burned seaweed) from Mediterranean
areas, these glassmen produced their potash by burning ferns
and fired their furnaces with wood from the abundant

forests. Fern ash made very impure potash and produced a
characteristically greenish glass of rather poor quality
known in France as verre de fougére. Though technically

inferior, it was frequently of considerable beauty,
establishing a tradition which found its apogee in the later
art of Bohemia and gave rise to the thick-walled glassware



of Germany. Glass made in the forests where hardwood ash
was frequently used was of somewhat better quality and was
referred to as Waldglas.

Al though archaeological investigations and historical
research are now elucidating this dark period in the history
of western glass, it is far from being well understood and
the lacunae cannot at this time be filled. It may be
stressed, however, that the Roman tradition of glassmaking
lingered in eastern Europe as it did in the Balkans and
southern Russia. Italy and France were among the more
fortunate countries, probably because of their more
cosmopolitan nature, while Britain and Germany were less
favoured.2 The craft did not die out completely,
however, for it was carried forward into the Middle Ages,
spreading into new territories on the fringes of the old
Roman Empire and including the interior of Germany, Moravia

and Bohemia. Medieval glassmaking continued into the
beginning of the Renaissance when it was greatly stimulated
and took on new life and purpose. Few if any new types of

glass were introduced during these periods, and the
principal techniques were still blowing and moulding.

During the Renaissance, however, there was a proliferation
of new modes and great refinements of the techniques already
known. Only much later were entirely new methods introduced
such as the pouring of glass for mirrors and windows.

The early glassmaking centres - Venice, Bohemia and
Moravia - exceeded all others in quality and volume and
dominated the industry until the 20th century. In addition
there were many glasshouses in Italy, France, Switzerland,
Spain, Belgium, Holland, England, Germany, Czechoslovakia
and Poland where glass of various kinds was produced in
Renaissance times, some of it rivalling the Venetian
products in quality and artistic importance.
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Glass and the Making of Beads

The term "glass" refers to a wide variety of materials
having a number of characteristics in common. It is
ordinarily a mixture of silicates, an alkali of soda or
potash, lime or some other stabilizer and usually some
colouring material. These constituents are heated to the
point where they fuse into a homogeneous mass called "frit,"
which is ductile but not malleable. Upon cooling, the mass
becomes solid. A large number of physical properties
characterize virtually all kinds of glass. Not only is it
rigid when cold, but also it is a low conductor of
electricity, has a low coefficient of expansion, transmits
and refracts light when translucent, and when cold possesses
a characteristic conchoidal fracture pattern and generally
shatters easily.

In the heated condition, glass may be drawn into rods

or fine threads, or spun. It may also be blown to expand
into a large bubble or "paraison" and this bubble may be
manipulated in many ways. Glass may be poured into a mould

or pressed while still molten. When it has cooled and
become rigid, it may be cut, engraved, etched, enamelled,
painted or ground. Great care must be exercised in cooling
glass after removing it from the furnace. If it cools too
quickly it becomes extremely brittle; if it cools too slowly
it crystallizes and is equally useless. The correct rate of
coolin? is one part of the glassmaker's experience and
skill.,

The raw materials which go into the making of glass are
fairly abundant and easy to procure. The major constituent,
silica (silicon oxide), is generally in the form of clean
sand or crushed quartz. To the silica must be added two
basic salts - usually the carbonates, nitrates or sulphates
- of the elements sodium, potassium, calcium, magnesium,
barium, aluminium, lead, boron or others. Each combination
produces glass of slightly different quality. Lead glass,
for example, is noted for its brilliance and weight and 1is
thus widely used in producing objets d'art. If a colourless
glass is desired, some substance must be added to the
mixture which will produce this effect; such a substance is
usually referred to as "glassmaker's soap" for which a small
amount of manganese 1is used. If colour is required, it may
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be obtained by the addition of one of the metallic oxides to
the "batch" as the mixture of raw materials is called.
Cobalt salts and cobalt oxide, for example, produce a blue

glass. For opaque glass various materials have been used;
during the period with which we are concerned here, ground
bones produced the desired opacity. Finally, experience has

shown that the batch reacts better in the furnace if a
quantity of already-made glass is added to it. For this
purpose the glassmaker saves his waste and broken glass
(called "cullet") which he breaks up into small pieces and
according to the colours he wants, adds it to the

batch.?2

Until the rise of the exact science of chemistry, it
was not possible to control the purity of the raw materials;
hence glass made under the somewhat primitive conditions of
earlier times was less standardized, more variable and
frequently more interesting than modern glass. Not only
were the raw materials impure - and these impurities would
affect the quality and the colour of the finished product -
but also the quantities could not be properly controlled. A
hundredweight of potash might yield somewhat less than 100
pounds of potassium carbonate, the difference being made up
of useless or even detrimental materials and perhaps some
pigments which would affect the colour. Modern glass is
made to very precise specifications from highly purified
materials, and the product made from two or more batches
mixed at different times or run in different factories will
have a predictable uniformity as to colour and other
physical and chemical properties. The glass of the period
under study, however, varied widely in all its aspects.
Under such conditions it is futile to expect that the
products of these centuries will be uniform except within a
wide range of tolerance. Thus a blue bead may vary
considerably in the intensity of the blue, and the glass may
likewise vary greatly from that of another bead made in the
same glasshouse the previous week and from a batch prepared
according to the same formula. This caution is worth
bearing in mind constantly when considering beads made
previous to the middle of the 19th century.

In earlier centuries the frit was prepared by heating
the basic elements until the mixture partly fused. It was
then sprinkled with water and pulverized. In this step the
heating was often done in a separate furnace used only for
this purpose, or in the annealing oven. The frit and the
cullet were then mixed together and placed in a crucible in
the furnace where they were melted and underwent the
surprising transformation from a drab, granular, opaque
mixture of solids to a translucent, viscid liquid. To
effect this transformation, the mass was heated to a high
temperature for as long as 48 hours.

Obviously the furnace in which this change took place
must be sturdy, and at least its interior must be made of
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materials which could stand heat higher than that required
to melt the batch. The material used was refractory brick,
an earthenware product which would withstand an extremely
high temperature before being adversely affected. One type
of furnace consisted of a combustion chamber, and above it a
chamber in which the glass material could be set apart for
heating where it would not be subjected to the products of
combustion. This inner chamber was usually provided with a
broad bench called a "siege" which ran around the wall.

Upon the siege were placed the crucibles or pots containing
the batch. Each such chamber was usually supplied with
several doors or ports through which the crucibles could be
introduced and the molten glass removed.3 The doors

were always referred to as "glory holes," no doubt on
account of the brilliant illumination of the interior and
the noise of the bubbling molten glass. Surrounding the
inner chamber was a space to allow for the circulation of
the heated air. The air rising along the walls vented
through a hole at the top, thus keeping an even heat all
around the chamber. Frequently the gases were vented
through a long chamber which led off from the furnace at one
side. This long, narrow chamber was provided with a flat
floor and numerous doors, and in it the artisans placed
their finished glassware, thereby taking advantage of the
cooling effect of the gases as they progressed the length of
the chamber.

Like the furnaces, the crucibles had to be made of
refractory material. 1In the 16th, 17th and 18th centuries
they were difficult to construct, costly and frequently
broken. Crucible breakage could result in the loss of an
expensive quantity of batch and severely damaged the
furnace. For this reason much care was given to the
production and selection of the crucibles and their
preservation. In the best of cases, however, neither
furnace nor crucible was likely to last more than a year or
two, at which time they had to be rebuilt or replaced.

The use of wood as fuel in early furnaces caused a
serious problem for the large quantity required soon
depleted the resources nearby. The less populous districts
had a natural advantage in this respect, and the hardwood
forests such as once existed in northern Germany and
Czechoslovakia must have had a decided influence upon the
history of glassmaking in these regions.

After the batch had remained in the furnace for a
suitable length of time, the worker opened the door nearest
the crucible and ladled off the scum or "gall" which had
formed on the surface of the boiling mixture. He might then
leave the batch to continue heating or he might ladle the
molten glass or "metal" into pans of water, which cleared
the glass of gas bubbles. The batch was then put into
another crucible and remelted. Having cooled slowly again
until viscid, it was ready for working.
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The glassmaker possessed special tools permitting him
to manipulate the glass without touching it with his hands
or bringing it too close to his face. Such tools were
perfected long ago and several of them are still made and
used today almost unaltered in form. They are made of
iron and those designed for handling the molten glass have
wooden handles. Those tools used in bead—-making were the
gathering iron, the blowpipe and the marver. The gathering
iron was a solid iron rod with a wooden handle that was
thrust through the glory hole and rotated in a crucible
until it had picked up a quantity of molten glass or

"gather" on the end. The blowpipe, which also had a wooden
handle, is a hollow tube used to blow into the gather to
expand it or to blow it into a mould. The marver, a metal

or marble block placed either on the floor or on a table,
was used to shape the paraison to any desired form such as a
square, oval, triangular or hexagonal cross-section, or to
produce a corrugated surface.

The techniques of bead-making have changed little over
the centuries. If beads were to be made, the gather was
first shaped into a thick cylinder called a "paston." A rod
or "pontil" was then attached to the end of the gather
opposite the blowpipe. Each of these iron rods was then
handed to a tirador and the two men moved quickly in
opposite directions, often as much as 150 meters, drawing
the gather out into a narrow rod before the glass cooled too
much to pull. The newly formed glass rod was supported and
cooled on a prepared bed consisting of short, parallel
wooden slabs called cannelli. Such rods were destined for
use in making the so-called wire-wound or suppialume beads
as well as to decorate tube beads. If the shop master
wished to make tube beads, he proceeded somewhat
differently; instead of making a solid rod he produced a
hollow tube. After he had made the paston, he made a hole
in the centre with a large pair of spring pincers called a
borsetta, thus creating a hollow cylinder. Or he could blow
the glass into a bubble by means of the blowpipe. The
pontil was then attached and the tiradori elongated the
glass into a tube. The diameter of the bore remained
constant throughout the length of the tube, no matter how
thin it might be drawn, even though it might be only a
fraction of a millimeter.4

Tubular beads thus produced would necessarily be of
solid colour (or colourless). If beads of more than one
colour were desired, they were made by one of two methods.
The simplest technique was to make a gather and dip it into
a crucible of molten glass of another colour. A much better
method was called "casing." First a paraison was blown, a
pontil was attached to the opposite end and the paraison was
snipped off the blowpipe with shears. Then by means of
tongs the paraison was opened up into a U-shape. This small
hemisphere was set into a mould and another bubble of glass







