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Introduction

Stone castles are among the most prominent landmarks associated with
the Medieval Ages. More often than not, it is only the stone walls that tacitly
bear testimony to the bygone, sometimes still existing, grandeur and splen-
dour of the castles as architectural objects. Tourists and scholars are constantly
attracted to extant ruins by their sometimes inexplicable mysticism, and more
frequently by curiosity and fascination for the construction of such structu-
res. The castle, especially a stone castle, is a structure that required massi-
ve investment, resources and technological know-how. They were built as a
symbol of power to consolidate it in a land under control, to provide a place
for defence and safe retreat in the case of attack, and to defend strategically
important sites. Whether a permanent home for a local lord or a temporary one
for a ruler embarking on a tour of their kingdom, castles were converted from
wood into stone and became ever more impressive structures with more and
more defensive features such as round towers and fortified gates. The castle,
as a multilayered object, has increasingly attracted attention of the students of
archaeology, history, architecture and cultural history. The surviving cultural
layers, foundations, disparate fragments of walls or structures, written records
supply the researchers with the data on prevalent castle building technologies.

Lithuanian historiography has devoted much attention to the research of
masonry techniques used in castle construction, their architectural features,
to the issue of social environment pertinent to the castle, to the arrangement
of defensive lines, to the questions of accommodation, abandonment and ow-
nership. The castle stood out spatially in the landscape. Settlements and towns
emerged in the vicinity of castles. They were built along important land routes
and waterways. Strategically chosen locations for a castle construction reflect
actual situation in a given period. The assault/defence and retreat moments are
of importance, as well as the abundance of construction materials, the existen-
ce of trade routes and natural resources available in the surrounding country.
The use of wooden structures in masonry construction is self-evident because
of financial costs. Iron elements found in the castle archaeological layers, ho-
wever, testify to the use of iron. They are often discovered outside their origi-
nal location. This gives rise to a number of questions concerning their dating,
functional use, typological classification, and identification of their chemical
composition. A typology of iron construction elements has not been as yet
produced that could be applied in the research of castles as well as old towns
and religious buildings. It is one of the reasons that an interpretation of such
finds is made difficult, often leading to the absence of interpretation as such,
leaving only an option of listing an actual number of items found. The analysis



of constructional elements provides additional data related to the castle cons-
truction. In such case, the issues of technological details and their knowledge,
the choice of appropriate materials and production techniques come to the fore,
the availability of financial resources being not the least factor.

An abundance of iron items must have strongly correlated with the purpo-
se of a castle, whether it was a ruler’s residence or a defensive structure, and
this is reflected in archaeological evidence. Still, there were other factors that
must have influenced the disparity in the distribution of materials such as soil
in which iron could have simply disintegrated and perished. Another instance
of such factors could be high prices of nails leading to their removal and reuse
in the construction of other structures. Such practice was common in other
countries in later periods. Indeed, such practice could become widespread in
times when the use of castles was on the wane. It is therefore natural that larger
structural items, which were rarely used or unfastened, such as anchors, fitting
pieces, gate hoisting chains, arch support bars, were routinely reused. There
are known facts when, in times of the decline of castles, townspeople would
collect bricks from dilapidated castles, thus there’s little doubt that everything
that could be reused was retrieved, including structural metal parts. A third fac-
tor worthwhile mentioning is that artefacts, such as nails, found during earlier
archaeological research might have been looked upon by certain researchers
as scientifically insignificant, and this may account for the fact that only a few
items of such finds are available among the evidence from certain castles.

Relevance of the Research

The Late Middle Ages, a period spanning the fourteenth and sixteenth cen-
turies in our case, are significant for the Grand Duchy of Lithuania (hereinafter
referred to as LDK) in terms of both the state formation, cultural changes and
technological innovations. Castles and their components can facilitate the un-
derstanding and elicit the progress during the period in question. The origins
of this research go back to a simple object, an iron nail, a common item as it
might appear at first sight. The interpretation of nails found in cultural layers of
castles during archaeological excavations has not been existent for a long time.
Study reports, as a rule, contain references to dimensions, find sites, and often
are limited to the quantity of nails discovered. Publications are no exception
either. There is a persistent axiom that museum collections abound in huge
quantities of nails which is actually a myth because, as a matter of fact, just a
few collections, such as Klaipéda Castle, represent an exception to this rule,
where thousands of nails and/or their elements have been collected and docu-
mented. The range of nail heads and their lengths gave rise to the questions of



functionality, typology and composition and to the hypothetical possibility as
yet another factor for the dating of archaeological layers. Apart from the fact
that there is a wide range of available publications dealing with the architecture
of castles, such studies, however, are essentially of synthetic nature encom-
passing artistic issues and aspects of volume and height, structural design of a
building, etc., while studies that inquire into the details of castle construction
and its elements are rather scarce. The most attention has been paid to the
investigations of castle masonry. Structural iron in castle building is an impor-
tant element which was often used for fastening purposes; however, it is the
lack of data analysis that prevents from providing a complete picture on how
these elements were actually applied. This research aims at the investigation
of the issue of the use of iron elements in the construction of castles thereby
contributing to a general understanding of the development of castle building.

The dissertation also focuses on the manufacture of iron construction ele-
ments, on the identification of possible resources and on ironmongery. Smithe-
ry is among the oldest crafts. Not only the mode of manufacture is important,
but also the tools used in ironmongery. The quantities of forging tools found
on castle sites are not large. Although it is commonly claimed that blacksmith
shops were commonly situated in the vicinity of raw material extraction sites,
the archaeological research findings, on the other hand, show that blacksmith
shops were located if not in a castle itself then on its approaches.

Novelty of the Research

The research on this topic is non-existent in Lithuania, but this is not the
main feature of the novelty of the work. The novelty of the research lies in the
contribution to the studies of stonework castles and their construction.

Another essential component of the work includes a typology of cons-
truction elements which is created as a tool for archacologists. It is believed
that such typology developed hereby would serve the purpose of interpretation
of archaeological layers found not only in castles but also in old towns. The
development of the typology has extensively drawn upon the results of foreign
researchers and the typologies elaborated by them.

The Research Object

The research object is iron construction elements: nails, hinges, hooks and
fasteners, and structural components found during excavations at the sites of wo-
oden and stone castles of Klaipéda, Kaunas, Gediminas Castle, Kreivoji Castle,
Rokantiskes, Trakai Island, Trakai Peninsula, Senieji (Old) Trakai, Medininkai,



Nemenciné castles, and nameless castles of Veliuona. The reason for the choice
of castles as the research object is that, as already mentioned before, the castles
were central figures in spatial context in the perspective of the period under con-
sideration. Furthermore, in the perspective of the period under investigation the
finds from the sites of stone castles give a better picture of the technologies that
were in use at a given period. The castles chosen for the study are quite different
in both their geographical location and in their uses. It should be seen as an
advantage in terms of the opportunity to compare the data originating from a
wide range of castle types, which will provide an insight on the trends prevailing
in the use of metal construction elements in the building of stone castles. The
objects of the research are diverse with respect to the condition of preservation.
Some of them have been restored, while some, following inadequate restoration,
are in a state of heavy decay. This state of things accounts for the fact that not all
constructional elements could be put to use for the research purposes.

Aims and Objectives

The aim of this work is to showcase the wide range of the types of iron
construction elements in the castles from the period between the 14" and 16"
centuries situated in the present-day territory of Lithuania, including the iden-
tification of their types and the initial point and the development of the uses of
iron in building tied in with economic, technological and urbanisation processes.

To attain the stated aims, the following objectives have been proposed:

1. The tracing of the development of iron uses in construction of the
castles in Lithuania between the fourteenth and sixteenth centuries.

2. The identification of iron elements and their types used in construction.

3. The building and development of terminology, methodology of recor-
ding and a data base of iron elements used in construction.

4. An attempt to identify technologies and processes involving the ma-
nufacture of iron components with the identification of the chemical
composition.

5. An assessment of the uses of iron elements in construction in Lithu-
ania at a given period in the European context.

Defended Statements:

1. The terminology related to iron construction elements in the Medieval
period as used in Lithuanian archaeology lacks precision, a deeper analysis
of these elements and components has not received due attention up to now.
Neither has been defined the scope of the term “iron construction element”.



2. A typological classification of iron construction elements is required for the
systematisation of archaeological material; their types are distinguished based on
the methods of manufacture and specific visual properties and characteristics. The
classification of iron construction elements discovered in Lithuania has been deve-
loped with reference to foreign expertise for the application to the main types of iron
construction components such as nails, pivots, hinges and fasteners.

3. A more definitive and precise chronology of iron construction elements
is feasible only based on stratigraphic data. As applied to them, the typological
method reveals different functions of use of such elements to a higher degree
than the time of their uses. New chronological indicators should be searched
for in the changes of chemical composition of those elements.

4. The use of iron construction elements in the castles of the Grand Duchy
of Lithuania was introduced with the beginning of masonry construction in the
fourteenth century. The assessment of the amount of construction iron used in
structures dating to the Medieval Period evidence the use of such elements in
castle building as a sign of modernity.

Chronological and Geographical Framework

Geographical framework of the research: the territory of the Grand Duchy
of Lithuania was in a constant fluctuation as a result of ongoing external and in-
ternal delimitation processes and under the impact of military conflicts that took
place between the 14" and 16" centuries. This research is based on the castles
of the Grand Duchy of Lithuania and Teutonic Order situated in the present-day
territory of Lithuania. Chronological framework of the research starts from
the beginning of the fourteenth century for the reason that the use of iron com-
ponents in castle construction in Lithuania goes back to the outset of masonry
building. The available archaeological data evidences the fact that metal was not
used in wooden construction. The sixteenth century has been taken as an end li-
mit of the period under consideration, notwithstanding that manufacturing tech-
nologies of certain iron components underwent essential transformations only in
the period from the 18" to the 19" centuries, the period chosen for the research,
however, correlates with the timeline involving the state formation and leading
to the Union of Lublin and the start of the construction of bastion castles.

The Structure of the Dissertation
The dissertation consists of nine research and analysis chapters including an

analysis of the typology of iron elements used in the construction of stonework
and brickwork castles, and their occurrence in structures and archaeological



layers. The dissertation also contains an introduction, the conclusions, and the
list of references. The appendices contain 20 figures and three tables. Chapter
1 presents sources of the study and provides their analysis. The key source of
this research involves iron components used in the construction of castles. For
the purpose of the research, artefacts stored in the collections of Lithuania’s
museums were sought after, identified and selected. The major part of such ar-
tefacts is kept in the depositaries of the National Museum of Lithuania. In these
museum holdings, artefacts were reviewed and selected from the collections
amassed during the archaeological explorations at the Vilnius Upper Castle in
1938, 1940 and 1982, at the site of Bekesas Hill in 1933 and 1939, Nemenci-
né Hillfort in 1952, Maisiagala Hillfort in 1971 — 1973, Rokantiskés Castle in
2007, the so-called castlets of Veliuona in 1965 (referred to as Veliuona motte-
and-bailey castle in this thesis), and Punia Castle in 1958. The artefacts posses-
sing scientific value have been selected for the analysis. The decayed and de-
formed artefacts, which have lost their scientific value, were not included in the
research analysis, neither the artefacts without field or museum unique record
number, except for such cases when the context of discovery was well-defined
or an artefact as such had a highly valuable property for scientific research.
Chapter 2 of the thesis deals in foreign and Lithuanian historiography. The
interest in the history and typology of iron construction elements came about
already in the first half of the last century. The main object of investigation in
this field involved nails, their typology, chronology and uses. Other construction
elements did not attract a comparable attention even on the part of foreign scho-
lars. An inquiry into the types of constructional components, their functions and
manufacturing techniques started as early as in the eighteenth century. Encyclo-
paedias that saw the light in that century and in subsequent centuries described a
broad variety of trades and crafts, sciences and arts. Detailed drawings depicted
production tools and equipment and diverse items, including their manufacturing
techniques. In the studies of the mid-twentieth century a focus is placed on the
research of constructional elements, especially nails. A hypothesis is proposed
that a nail can serve as a chronological indicator in the investigations of archae-
ological cultural layers and the architecture of old buildings. L. H. Nelson was
a pioneer to develop this idea in his publication Nail Chronology: As an Aid to
dating Old Buildings." In this text, the author focuses not on the nail types but
on the nail manufacturing methods, in addition giving their schemes. The author
claims that, under certain condition, nails can be used as a chronological indi-

' NELSON, H. L., Nail chronology as an aid to dating old buildings, American
Association for State and Local History Technical Leaflet 48, History News, vol. 24,
no.11, November, 1968.
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cator.” This assertion was accepted by other authors who endeavoured to seek
direct evidence in extant old buildings. While some authors made efforts to find
ways of using nails for the dating of archaeological layers, others paid more at-
tention to the typology of both nails and other constructional elements.

By the end of Soviet period and at the outset of the restoration of Lithu-
ania’s independence, an attention, albeit of a minimal extent, was directed to-
wards iron artefacts used for constructional purposes that were found during
archaeological explorations of castles. Constructional and building elements
made of iron as a discrete group of archacological finds had not yet attracted
much focus of Lithuanian researchers by that time. It is another reason for the
lack of publications on this topic.

Castles reflect technological innovations, expert skills and knowledge in the
research of their construction, and the uses of metal components during the 14" to
the 16" centuries. It is no coincidence that this thesis set the objective to explore
data obtained from a wide range of castles which differ in terms of region, period,
ownership, significance, and the extent of their archaeological investigation. The
construction of castles itself was influenced by historical conditions. The issue of
the use of iron components and their functionality would be even more complex
that it is actually if not for the approaches involving their historical, architectural
and archaeological contexts. Chapter 3 offers a brief overview of the history of
each castle, the progress of research and iron construction elements. The period
between the fourteenth and sixteenth centuries was a time of castle construction
and state formation in the Grand Duchy of Lithuania. The ongoing wars against
the Teutonic Order required solid castles that would make it possible to counter
enemy assaults. The fashions spreading from the West also called for the cons-
truction of representative castles in line with the current latest trends and styles.
The Gothic style made inroads in Lithuania in the late fourteenth century when
it had attained its highest phase across Western Europe. The first structures in the
Gothic style built in Lithuania were small in size, their architecture moderate and
plain, of imperfect proportions. At a later period, in the early sixteenth century,
Gothic buildings evolved into more sumptuous structures of better proportions,
involving a greater number of architectural elements and diverse shapes.® At the
beginning of the 16" century, alongside the Gothic the Renaissance art made
appearance. In Lithuania, both these styles subsequently spread in parallel re-
ciprocally impacting each other, Gothic monuments erected in the heyday of

2 NELSON, H. L., Nail chronology as an aid to dating old buildings, American
Association for State and Local History Technical Leaflet 48, History News, vol. 24,
no.11, November, 1968, p. 1.

3 LIKAS G., Architektiros stiliai (VIII-XX a.), Vilnius, 2002, p. 43.

11



this style therefore feature numerous Renaissance forms.* The use of the same
materials as those used in the incipient age of stone building persisted in the
Gothic period including fieldstone, brick, and lime mortar, but the ratio of their
use had changed. The brick had evolved into prime building material in masonry
by the fifteenth century.’ A vast majority of the castles discussed in this thesis,
with a few exceptions, were presumably, based on available data, built in the
14™ century. These developments were conditioned by the changing political si-
tuation and the penetration of Western culture into our region. The need to build
stonework and brickwork castles, stronger and providing resistance to attack,
came about as a result of the wars with the Teutonic Knights. It is an untenable
fact that Lithuania had turned into a land of stonework/brickwork buildings in
the fourteenth century.

Although the prevailing opinion is that iron was not used in wooden castles, still
there is certain evidence to the effect that such practice, albeit on a minimum basis,
could have been used in the castles that existed already in the 14" century. It may
be expedient to mention a couple of such examples. Nemenéiné Castle, first men-
tioned in 1338, was explored and archaeological excavations carried out between
1952 and 1954. Archaeological materials point to a probable use of iron, albeit in a
minor amount, in its construction. The finds include a hook, a couple of loop-nails,
a single nail and a few more artefacts. Maisiagala Castle is another case which in
late August of 1365 was attacked, taken and burnt down by Kestutis’ son Butau-
tas who marched from Vilnius in conjunction with the Teutonic Order troops. The
castle was rebuilt (mentioned as of 1377). In 1390 the Teutonic Knights recaptured
and burnt down the castle taking captive 1340 people.® Archacological exploration
of the castle was conducted in 1971 — 1973. Among the finds items made of iron
proved scarce. The finds included a single nail, a few shafts virtually impossible to
identify, as well as unidentifiable fragments of nails, hooks, hangers, and fittings.
The available samples evidence only marginal use of iron.

With a view to historical vicissitudes, Kaunas Castle is built in a strategi-
cally convenient place, at the confluence of the rivers Nemunas and Neris. It
is an established fact in historiography that the Crusaders destroyed the first
Kaunas Castle in 1362,” which was built in the mid-14th century.® According
to archaeological, historical and architectural research, the first castle was an

MINKEVICIUS 1., Lietuvos architektiiros istorija, Vilnius, 1988, p. 90.

Ibid, p. 91.

BAUBONIS, Z., ZABIELA, G., Lietuvos piliakalniy atlasas, t.3, Vilnius, 2005, p. 80.
MEKAS, K., Kauno pilis. In: J. JURGINIS (ed.). Lietuvos pilys. Vilnius, 1971,
p. 153; ZALNIERIUS, A., Kauno piliavieté XIV a. antroje puséje — XV a. pradzioje.
Kauno istorijos metrastis, 5, 2004, p. 205.

8 ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metrastis, 3, 2002, p. 8.
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enclosed castle, constructed using archaic techniques of large boulders. The
second Kaunas Castle, built on the foundations of the first, is already mentio-
ned in 1368. The castle was a reconstruction of the enclosure type in the Gothic
style, with towers at the corners.’ The cultural layer formed during the existen-
ce of the second castle dates back to the turn of the 14" and 15% centuries up
to the mid-17"™ century.'® After the wars with the Teutonic Knights ended, the
castle lost its military importance. Later, around the end of the 15" century and
the beginning of the 16™ century, the castle was repurposed as a residence of
local governor and a centre of the powiat (county).!" According to archaeologi-
cal data, the layers of the decline and the destruction of the second castle date
from the mid-17" century to the 20™ century.'” A 12 cm long iron nail with a
rectangular head was discovered beneath the rubble layer of the castle destroy-
ed in 1362." The author involved in the investigation also mentions 7 artefacts,
which are tentatively treated as nails, characterised as 5-8.6 cm long rectan-
gular 3-5x9—12 mm, tapered strips with obscurely shaped heads. The author
further claims that similar items had been found during previous excavations
and he deems that those items must have been related to the construction of
wooden structures.'* As far as the history of the construction of Kaunas Castle
is concerned, relevant publications usually describe the castle walls, masonry
techniques and the structure of the buildings, the wall thicknesses and other
such details. In the case of the first brick castle, it is not excluded that iron
elements were either not used or kept to a minimum, because, when compared
to the data from Medininkai Castle which was identical in its original form,
only a few such items were discovered. The finds stored in the museums testify
to the fact that the castle was not built exclusively for the defensive purposes
because of the discovered decorative elements, such as door panels. Today,
the museum holdings contain 135 items of different-purpose components per-
taining to the construction including nails of various shapes, door panels and
fittings, hinges and hinge pivots. Two axes were identified amongst working
tools which might have been used for the making of construction elements.
Medininkai Castle is one of the most authentic and least damaged castles
in the present-day territory of Lithuania. The castle was built on a marshy flat

® ABRAMAUSKAS, S., Kauno antroji. In: J. MINKEVICIUS (ed.). Lietuvos
architektfiros istorija: nuo seniausiy laiky iki XVII a. vidurio. 1, Vilnius, 1987, p. 95.

10 7ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metrastis, 3, 2002, p. 8.

' SIRUTAVICIUS, M., Kauno pilis XV-XVI amziy sandiroje. Kauno istorijos
metrastis, 2, 2000, p. 159.

12 ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metrastis, 3, 2002, p. 8.

B Ibid., p. 202.

4 Ibid., p. 202.
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terrain, 30 km to the east of Vilnius, serving as a protection on the strategically
important route between Vilnius and Kréva."s It is attributed to the so-called en-
closure type castles which feature a symbiosis of both Romanesque and Gothic
styles, which apparently was in the mainstream in the castle construction in the
Grand Duchy of Lithuania in the 14™ century. Owing to its geographical lo-
cation, the better part of the castle has survived. Standing by a highly important
trade route, it must have been built as a stronghold however, but the castle was
not intended for defensive purposes judging by the wall survey. The brickwork
was of Wendic type. A five-floor residential tower, the girders of which were
covered with timber, is presumed to have been built. In Lithuania, timber beams
were used in building structures. A. Zalnierius also makes mention of a so-called
“crust of iron” that was described by K. Mekas in his report. An in-depth analysis
of iron artefacts, however, has not been done. We learn from the article that “in
the layer of charcoal, a dozen 5 to 11.5 cm long nails with elongated flattened
heads were found. Each of them lay in the charcoal layer within 1.5 metres from
the wall, it would therefore seem that they fell down onto the courtyard surface
together with incinerated archers’ galleries.”"® “The trench excavated along the
northern wall yielded ca. 20 forged nails with oblong heads of varying length
lying in charcoal which found their way into the layer with the collapse of the
burnt-down archers’ galleries”."?

With lichen and mould overgrown all around. A time-honoured castle there
looms!"® These are the opening lines of the famous verse Trakai Castle by
Maironis. The matter is that it is improbable to be certain which of the castles
is meant, chroniclers likewise being dim about it. Today there are three well-
known castles in Trakai. This thesis, however, will focus on two of them only:
the Island Castle and the Peninsula Castle. Archaeological material from Tra-
kai is famous for its detail. The iron artefacts in the collections of the Trakai
History Museum give the impression that enormous financial resources went
into the building of both castles, given the prices of iron of that period. The
publications dedicated to the history and architecture of the castles of Trakai,
as a rule, focus on stylistic features of the castles, brickwork techniques, lo-
cation, and architectural details. Sometimes mention is made of the discoveries
of a wide range of iron items and nails, without further comments. The avai-
lable data suggest that the windows in the Island Castle were installed in me-

5 BARANAUSKAS, T., XIV — XVIII a. LDK piliy istorijos apybraizos, in: Lietuvos
pilys ir tvirtovés, 2011, p. 138.

1 Ibid., p. 148.

17 Ibid., p. 156.

Maironis, eilérastis: Traky pilis.
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tal casements whose impressions have remained in the glyphs'®. The authors’
phrases such as ...blocks of sandstone for the fitting of heavy door hinges...?°
provide data on door fitting devices. Overall, these represent isolated and scant
information contained in the authors’ oeuvres. There is an interesting claim
that Trakai Island Castle, in addition to national Gothic style features, posses-
ses indeed European-wide patterns, yet it is an established fact that the castle
was built by local masters boasting profound and time-honoured workmanship
traditions that helped resolve all the issues in an ingenious manner.*! This sta-
tement may seem ambiguous because the very same text underrates Italians
who would have allegedly failed the task, thus contradicting the argument by
Marian Morelowski that the touch of the Genoese or Italians can be felt here.?
The Trakai castles being built in the fourteenth century, likewise a majority of
brick and stone castles of the Grand Duchy of Lithuania, the fact that they were
either built by foreigners or involved foreigners in their construction is beyond
doubt. It was the very century when craftsmen and artisans from various Eu-
ropean cities were invited to come and settle in the Grand Duchy of Lithuania.

The Upper Castle in Vilnius used to be one of the principal castles in the
State. The extant tower, dubbed Gediminas Tower, reminds and speaks to us
of the splendid past every day. For the sake of this research it was decided
to review the studies by Wtodzimierz ir Helena Hotubowicz and additional
subsequent investigations with an assumption that they would yield the most
accurate and the best data pertaining to archaeological evidence. Given a Eu-
ropean awareness of the builder and the desire to attract European culture, it
comes as quite a surprise that there has been no discovery of strips, anchors or
similar elements, excepting nails and a few other constructional items, among
construction components, at least among those that did not sink downward into
archaeological layers. In the aftermath of a fire in the early fifteenth century,
the Upper Castle was rebuilt and reconstructed, while its architecture acquired
Gothic style features.”® Out of the materials of archaeological investigations
of the selected period, 204 items of different iron-made objects relevant to the
construction have been chosen for the purpose of this research. Nails, a few
fittings, miscellaneous tin plates, fasteners, hinges and pieces of hardware, and
a bar of window grating make up more than 50 % of the total.
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Two Teutonic Order castles have been chosen as a counterbalance and for
the sake of comparison. One of them, the so-called nameless castlets of Veliuo-
na, or, according to other scholars, motte-and-bailey of Veliuona, is a curious
archaeological object in terms of both its construction and its history, which
has attracted attention on the part of research community. The construction and
the situation of the motte-and-bailey, the findings of archaeological explora-
tions and the subtleties of its actual designation were the themes of the studies
conducted by A. Tautavicius* and G. Zabiela.” To outline the object briefly,
it should be noted that there is an established opinion in historiography that a
nameless Teutonic Order castle was built on the site in 1337, which had to act
as a barrier to Veliuona castle, and subsequently set afire by Lithuanians.?® In
1965, A. Tautavicius conducted an archaeological investigation in the course
of which ca. 2000 finds were gathered.?” During the investigation 613 items of
nails and/or their fragments, 4 pieces of hinges, 35 pieces of different fittings,
plates and elements of indeterminate purpose were documented. Klaipéda
Castle, another Teutonic Order castle originally, was chosen for the purpose
of research for the sake of comparison and for the reason of the availability
of abundant collection of iron construction elements. The Teutonic Order car-
ried out an extensive rebuilding of numerous castles, especially in the 14" and
15™ centuries, Klaipéda being no exception. A major rebuilding of the castle
took place between 1399 and 1405. Building materials were shipped from a
wide range of places, although there are no references in historiography to
specific locations and the types of materials imported. There is no definite un-
derstanding whether construction works were completed because the works of
rebuilding of the castle were launched after 1424. The castle’s reconstruction
was undertaken on more than one occasion, and the year 1559 marked the
refurbishment of the castle into a bastion-type castle.”® The investigation at the
site of Klaipéda Castle in 2014 proved to rank as one of the most extensive
archaeological excavations in terms of its range and the numbers of finds. An
area of 1110 sq metres was excavated at the site of the East curtain wall. The
thick cultural layers, which had been formed at this site, represent the layers of
the foundations of the ramparts built in place of the ditches of the earlier me-
dieval castle during the reconstruction of a convent castle into a bastion fort in

2 TAUTAVICIUS, A., Seniausia praeitis, in.: Lietuvos vals¢iai: Veliuona, ed.
Girininkieng, V., Kriks¢itinas, P. , Seliukaité 1., 2001, p. 63-77.

2 ZABIELA, G. Bajerbugo pilis, in.: Lietuvos archeologija, 2005. T. 28, p. 163—174.

% Ibid., p. 167.

27 TAUTAVICIUS, A., Seniausia praeitis, Lietuvos vals¢iai. Veliuona, ed. Girininkiené,
V., Kriks¢itnas, P. , Seliukaité I., 2001, p. 72, 75.

2 ZULKUS, V., Klaipédos senojo miesto raidos modelis, Spauda, 1991, p. 7—16.
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the early fifteenth century. The medieval castle had two moats, each about one
metre deep, separated by a rampart 10 metres in diameter, the foundations of a
stone wall. The moats were filled with earth in the sixteenth century. The exca-
vations yielded a vast collection of nails totalling 13 000 items, the difficulties
related to the dating and the diversity of which paved the way to this thesis.?

Chapter 4 addresses an issue of the terminology of iron construction ele-
ments. The definitions of specific terms related to construction iron consti-
tute a highly important aspect in the research of this topic. It has been noted
that the list of finds contained in the reports use terms such as construction
element, iron artefact or construction iron element, without providing a spe-
cific definition of such term. The determination of common terminology has
become a key priority in this thesis. Construction iron elements are made of
metal and used in construction for the purposes of a building’s constructional
and structural reinforcement, decoration and fitting of doors and windows, and
the assurance of functional uses. Metal elements used in construction can be
divided into two major groups: structural and decorative fastening elements.

The definition of nail is, more or less, common and universally accepted. A
nail is an object made of metal with a stem or shank, usually with a head, used
for fastening or connecting structural elements of the same or different textures.
Depending on manufacture techniques, a shank, or a stem, can have a rectangular,
square/quadrilateral or circular cross-section. The head can have a variety of shapes
based on the function of a nail. As far as the types of a nail go, it can take on various
characteristics of a structural and functional and/or decorative element.

One of the reasons why the castle finds contain a relatively small variety
of iron elements could be, in the first instance, that, when they are embedded
in the stonework or brickwork, they would not be found without the use of a
metal detector. Not the least is a well-known fact that, when castles were di-
sassembled for the building of burgeoning cities and towns, structural elements
suitable for construction purposes were commonly reused.

Chapter 5 provides an account and analysis of the classification, typology
and chronology of structural iron. For the purpose of this thesis, metal and iron
elements used in the construction of castles are classified into constructional
elements, and structural and decorative elements used in windows and doors.

Constructional elements include nails, fasteners, tension straps for masonry,
wooden panels, girder loops, suspended holders, couplings, wall hooks, hooks,
eyed spikes and rings, loop belts, wall anchors, brackets, S-hooks. English lan-

» ZABIELA, G., ABROMAVICIUS, E., KRANIAUSKAS, R., URBONAITE, M.,
UBIS, E., Klaipédos pilies rytinés kurtinos vietos tyrimai, Archeologiniai tyrinéjimai
Lietuvoje 2014 m., p. 210-217.
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guage literature furthermore makes use of such terms as roofing lead (probably a
thin lead strip used for roofing and as a duct for water drainage), flashing (a vent
pipe or a waterproofing sheet installed around the chimney to prevent emergence
of seams or gaps acting as protection of the roof joints from the passage of rain-
water), and roof gutters. The abovementioned elements have not been identified
in the archaeological materials from Lithuanian castles.

The research literature offers a number of nail typologies developed by different
authors. Commonly, a typology is based on the case study involving a single archae-
ological or historical object, less commonly regionally based, and still less com-
monly on a scale of a country or a territory considered equivalent to a country. Des-
pite the fact that the names of nails are recorded in old encyclopaedias or in accounts
and inventories, authors make efforts to invent new designations for the nail types
regardless of historical nomenclature. The main issue noticed by the author of this
text is that every typology, without exclusion, rests on the current condition of used
nails. That is to say, an original appearance of a manufactured nail could differ from
the resulting effect after mechanical impact applied during forging.

The nails can be typologised in two ways either through the combination of
the two or using just a single one. Both methods are complementary. The first
way involves the typology of nails based on manufacturing method and the
second based on visual characteristics.

Firstly, nails can be classified according to manufacturing techniques, and
although only one manufacturing method was in use over the period in question,
the author thinks it fit to make a brief overview of other techniques for the sake
of an overall context. Hand-wrought or forged nails represent the simplest manu-
facturing method, which required, however, the biggest physical strength. For-
ged nails constitute the oldest type of nails based on manufacturing process. The
precise time when their production started is unknown, as mentioned before, but
they were used in construction until the nineteenth century. The manufacturing
process of this type of nails is relatively clear: a rod is formed using a chisel from
which a head is shaped at the end of a process; a head can be forged separately
and then hammered onto a shank. With technological advances, the nail manu-
facture process was made easier through introduction of special machines which
cut up iron bars into rods of a suitable size. Depending on the use of a nail, a
slight head was formed already in the process of cutting a shank, or alternatively
pounded on the end of a nail after the cutting process. Nails produced through
this manufacturing process are known as cut nails. Forged and cut nails circula-
ted in the market, side by side, for decades. The first attempts to build a slitting
mill for cutting bars of iron into rods were recorded in the 16™-century England.
The main difference in appearance between the two types is that the shanks of
forged nails are rounded or pointed, while the points of cut nails are sheared,
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tapered, and visually rectangular when inverted, depending on the cutting angle.
This feature, however, is not always relevant for the research of archaeological
objects because the shank points are likely to have disappeared for a variety
of causes. Another feature involves the cross section of shanks of forged nails,
which are commonly square-shaped with minor tolerances measurable in milli-
metres, while that of cut nails will have a rectangular shape, with occurrences of
disembodiment at the juncture with a head. The so-called wire nails, which were
introduced in the nineteenth century, are clearly distinguishable from the first
two types both in their appearance and manufacturing process. A popular name
for this type of nails was factory-made nails. Indeed, due to their fragility they
were not especially in demand at the outset, but today they are the most widely
used nails. The head and the shank of this type of nails are rounded or circular.

The typology in use has been developed on the basis of the materials co-
ming from the Veliuona motte-and-bailey castles. As a counterbalance, this
object has been chosen due to its short-duration and precise timeline. In the
case of the abovementioned object, an analysis was made of 613 nails that
could have been possibly used for the construction purposes. 589 items were
selected for this research, with 24 items dismissed as unfit in terms of their
survival condition, for instance an incompletely intact head or only a shank re-
maining. The selected nails have been categorised into 6 groups and 13 types.

The nails have been typologised on the basis of the shape of a nail head: 1.
top view; 2. profile view. In some cases an attribution of nail to a concrete type
may be a contentious issue. But it is common knowledge that all nails were
hand-wrought over the period spanning from the 14" to the 16" century. For
this reason, the items are not identical and their classification according to the
types was sometimes feasible based only on abstract features. Each type was
given a code based on the shape of a head.

Hinges are a component of doors, gates, shutters and windows whose
functions include rotation, finish/decoration, and protection. Based on the qu-
antity of found hinges and their shapes and sizes, provisional conclusions can
be made on the numbers of doors and windows that a castle had.

A hinge pivot is a component of the hinge on which doors and windows
were mounted, with the pivot itself embedded in a wooden or stone surface.
The variety of their sizes and shapes is an evidence of a wide range of possible
uses®’. A modified nail could also be used as a hinge pivot®'.

3% GOODALL, I. H., Ironwork in Medieval Britain: An Archaeological Study: v. 31.,
New York, 2017, p. 164.

31 KRAJIC, R., Kovérna v Sezimové Usti a analyza vyrobktl ze Zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 78.
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A strip or a leaf is a component of the hinge. Such leaves were used on sus-
pension arms to provide rotation of the door. Such leaves acted as a connecting
piece and in addition could have a decorative function. Commonly, simple
leaves were in use, although decorative leaves of different shapes and patterns
were also used. They were attached to a wooden surface by nails, with square,
rectangular or circular holes bored in them beforehand.* Such leave has been
found among the materials from the Veliuona motte-and-bailey.

Iron pins may be a part of the hinge depending on the type of a hinge. Such pins,
in their original position, are rarely discovered. One such case, although being very
likely conjectural, has been identified in the materials of the Trakai Island Castle
(Inv. No. TIM5483). An extant portion of the fragment is 4 cm in length and 2 cm in
diameter, in its original position, in the hole of a presumed butt hinge.

Fasteners are a metal rod bent at both ends at a right angle to provide suspen-
sion or connection of an item. Based on the shape, which was influenced by the
intended use, fasteners with a single leg or two legs are distinguished®. In the
first case, a fastener is usually made up of two parallel legs with tapered points
and a connecting upper part. There are exceptions when one leg is longer than
the other. In the second case, one leg is always longer than the other, and tapered,
while the shorter one is insignificant and blunt. In the case of the castles involved
in the research, the end points of fasteners are frequently crumbled, it is however
doubtful that the end points could have been blunt taking into account the fact of
their functional uses. In terms of technology, the fasteners dating to the 13" and
early 15" centuries feature no differences.>* Their shape reminds the letter “U”
and the key distinction is in their size and weight. Depending on the function,
fasteners were made with shorter tops and longer legs or with longer tops and
shorter legs. Certain fasteners had a predetermined specific function, while ot-
hers, especially smaller ones, might have been multifunctional. In the case of
the castles of the Grand Duchy of Lithuania considered in the research, the end
points of fasteners are frequently crumbled, it is however doubtful that the end
points could have been blunt taking into account the fact of their functional uses.

Foreign historiography features a greater variety and quantity of iron cons-
truction elements. This is especially relevant for the data from those countries
that boast a large number of castles erected in the Medieval Ages. Although we
cannot boast of such diversity of available material, nonetheless the data at our

KRAJIC, R., Kovarna v Sezimové Usti a analyza vyrobku ze zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 80.

KRAJIC, R., Kovarna v Sezimové Usti a analyza vyrobku ze zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 75.

3 Ibid., p. 75.
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deposal suggest that technological evolution occurred in the construction of
castles involving simple components such as nails and fasteners. Timber was
apparently used on a more common basis in connecting elements due to its avai-
lability. As judged from the door and window hinges, and their decorative faste-
ning straps, iron was used for both decorative purposes and as a more durable
pivoting device. Nails, fasteners and hinges for a long time lacked their typology
in Lithuanian historiography. Herein, an effort is made to fill in this gap, at least
partly. Forthcoming research will undoubtedly supplement and clarify it.

Chapter 6 is dedicated to the results of the tests intended for the determina-
tion of the chemical composition of iron construction elements. The surveys of
the chemical composition of metals are increasingly popular at the present mo-
ment. Much attention is given to the Early Metal Age and the entire Iron Age.
A number of methods and techniques have been developed for the determina-
tion of the chemical composition of metals. The choice of a method depends
upon expected outcome and a precisely defined search. The X-ray fluorescence
(XRF) technique is one of the fastest and affordable methods. It is a very fast
and non-destructive method for analysing material that does not damage the
sample. The chemical composition of a sample is determined by measuring the
characteristic X-ray spectrum emitted by different chemical elements present
in the sample when exposed to high-energy photons (X-rays). The method
is attractive if only for the fact that it is non-destructive, which in itself is
an advantage when working with museum specimens. By the same token, a
trained person can quickly and efficiently survey vast museum collections.*
Data collected by this method can provide information on the nature of craft
production,®® as well as the place of origin of the raw material.

Thirteen samples, including ten nails and three items of other purpose, such
as a hook, door or gate flap, and a connecting piece, as well as a battle axe jud-
ging from the records in the inventory book, from the depositories of the M.K.
Ciurlionis National Museum of Art in Kaunas were selected for the research.
The inventory book states that all the investigated objects were found during
excavations of the eastern oval of the tower in 1954. The research was con-

3% ROXBURGH, M. A., HEEREN, S., HUISMAN, D. J., VAN OS, B. J. H., Non—
Destructive Survey of Early Roman Copper—alloy Brooches Using Portable X—Ray
Fluorescence Spectrometry. Archacometry, 61 (1), 2019, p. 57; SHACKLEY, M. S.,
An Introduction to X—Ray Fluorescence (XRF) Analysis in Archaeology. In: M. S.
SHACKLEY (ed.). X-—Ray Fluorescence Spectrometry (XRF) in Geoarchaeology.
New York, 2011, p. 9.

3% ROXBURGH, M. A., VAN OS, B. J. H., A Comparative Compositional Study of
7th— to 11th—Century Copper—Alloy Pins from Sedgeford, England, and Domburg,
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ducted by a private company, Independent Research, UAB. All samples were
measured by portable Niton XL2 PLUS technical equipment.

The data presented indicates that the iron content in over 12 objects exceeds
94% of the composition of the product. One group of objects here stands out,
specifically the nails, whose iron content is only 76% (Tt-4409). Iron and co-
pper were found in all the items tested, also zinc was detected in a substantial
part of them. Lead was found in ten items at concentrations up to 1%, but the
object Tt-4409 yielded a result of even 20% of the product composition.

After the results obtained, the question arises about the raw material of
the products. The chemical composition of the articles is varied, and, as is
mentioned above, iron and copper are the main constituents. However, the
abundance of other elements is questionable. This study was conducted as an
experiment to test the feasibility of the method within the confines of the topic
being studied. Obviously, the number of specimens is too small for broader
conclusions. However, studies by other researchers have shown that the de-
gree of uniformity of composition found in large groups of objects is likely
to indicate something more about the organisation of the work, the transfer of
technical knowledge, and interaction between different crafts.

Chapter 7 analyses the manufacture of iron construction elements. An approach
is sought for possible sources of iron and routes of its import for the construction of
castles of the Grand Duchy of Lithuania in the 14"-16" centuries.

Information on the exploration of metal and iron ores, smelting, mining
tools and even on the character properties and skills required of miners is pro-
vided in the records of the relevant period. Among the foremost instances is
Georgius Agricola, a German Humanist scholar who lived and worked in the
sixteenth century, and took a particular interest in the mining and metallur-
gy. Agricola did not make any significant discoveries but the scholarly data
recorded by him are of great importance for the research of the 16%-century
metallurgy from today’s perspective, based on a contemporary’s experience.

Several factors have an important bearing on iron production in the Medi-
eval Period and beyond. Firstly, it involves a resource as such, mines and iron
deposits. Such iron ore extraction sites were very valuable and their owners
had to have not only luck but also expertise in many fields such as law, mine-
ralogy, geology, technical sciences and even arts. A skill of finding a suitable
site for mining was tantamount to art at that period, the task that only a few
were capable of achieving, sometimes it was just luck, anyway, without the
abovementioned skills and expertise such mines did not last for long in the
hands of a single person. It is a known fact that no iron mines are or ever have
been present in Lithuania. Metals, however, were shipped and traded in the
Grand Duchy of Lithuania. Based on historical and archaeological sources, it
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is known that it was Saxon miners who showed the way in the Middle Ages not
only in their own country but also almost across the entire Europe.

In Lithuania, the so-called bog ore was mined which is easily accessible and
reducible. There is an established opinion in historiography that ore is mined in
summer and iron smelted in autumn and winter.”” The bog iron deposits are charac-
terised by a “fatty” swamp water surface and by ore-rich aquatic vegetation and soil
sediments®®. Bog ore is plentiful in wetland soils, flood lowlands, on river and lake
coasts abounding in springs, in wet woodlands and in lakes, at 30-80 cm depths
beneath turf or alluvial deposit, and at ground level. Ore is found in nests, layers or
in scattered clusters®. An important property of bog ore is that it is a renewable re-
source, which renews in large nest layers allowing its subsequent harvesting.** Bog
ore was extracted by quarrying. Archaeological data evidences that humans who
lived in the given area in pre-state period knew how to find and process bog ore.
According to the data produced by B. Salatkiené, based on the materials from exca-
vations of the Lieporiai settlement, yet another, more complex method of washing
ore was known in Lithuania, sluicing the ore with well water. With the transition
to a later period covered by our research, however, it is unclear whether the ore
continued to be extracted and processed in the same manner. Some authors claim
that this process had been thoroughly mechanised by the fifteenth century. Most of
the ores were roasted using raw wood, and then dampened with water (loschen)
in order to dissolve part of sulphur and copper compounds. Prior to smelting, the
ores were exposed to air in prevalent weather conditions.*! It is exactly the period
from the fourteenth to the fifteenth century that is most obscure. J. Navasaitis, when
describing medieval bloomeries, relies mostly on the records from the 17 — 19
centuries®. For iron production of special importance was water power which fa-
cilitated production process, although no supporting data are available as yet of the
fact that water power had been used specially in metallurgy before 1408 in Gre-
at Britain® and before 1440 in Italy.* However, J. Navasaitis considers that water
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power was first used in Westphalia, in the thirteenth century in France, and in the
fourteenth century in Poland and Bohemia.* In Lithuania, iron smelting furnaces
with waterwheel-driven bellows were denominated as bloomeries, the same term
applying to iron mining workshops.* The use of a waterwheel in the iron smelting
process made possible the production of ingots measuring over 100 kilograms.*’ It
is assumed that a waterwheel could have come into existence in the Grand Duchy
of Lithuania, in the present-day territory of Lithuania, in the late fourteenth and fif-
teenth centuries for metallurgical uses.*® But it is known for certain that such piece
of equipment existed in Riidininkai by the River Merkys already in the second half
of the fifteenth century.*

Smithcraft is an occupation that has existed since time immemorial when first
metals were discovered, and people learnt to process and smelt them. Metal alloys
were used in the production of a wide range of artefacts, jewellery, decorative items,
weapons, household utensils and materials for building and construction.

Data on the manufacture of iron construction components is provided by
smith’s tools detected in castles and their surroundings, which allows conjectu-
ring whether a blacksmith’s shop was situated next to a castle, just as the ab-
sence of a smithy indicates that construction elements were imported, without
manufacturing them in situ. Already in the ancient Iron Age the blacksmith had
at his disposal a wide range of multipurpose and special tools for his craft such
as metal anvils in a variety of shapes, different-size hammers, tongs, chisels,
hardies, files, punches, nail shaping tools, grinders, etc.® Blacksmith tools are
rather scarce in the objects predating the thirteenth century, while the largest
hoard of forging tools was found at the excavation site Doles Rausi (in the
territory of Latvia).”! The tools as illustrated in the figures evidence the lack of
any major transformation in these tools. The traces of smithery and smelting
were found in the 14"-15" century layers in the outwork of Klaipéda Castle.
Finds in the moat filled with earth in the fifteenth century include smelting
slag, smithing slag, casting fragments, a crucible, hardies, rivet blanks, pun-
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ches, and tongs discovered in another site in the outwork of the castle.’> We
also know that a blacksmith’s shop existed in the outwork at ca. 1400.%

The examination of the material from the castles under investigation availa-
ble in museum collections allowed identification of several work tools used by the
blacksmith. Two axes were identified in the materials from Kaunas Castle, though
it would be too daring to attribute them the blacksmith’s tools. Nonetheless, the de-
positary of the Kaunas War Museum contains several kilograms of iron or pieces of
other metal slag. In the materials from the Trakai castles there are tools identifiable
as blacksmithing tools. A hammer (inventory number 14599/1) was found in the
Trakai Peninsular Castle. The hammer is over 15 cm in length, 4 cm in width, 3 cm
in thickness, 834 grams in weight, with an opening ca. 3 cm in diameter, being pre-
served it is now therefore silver coloured. Two contiguously positioned LL letters
are visible on the upper part of the hammer; these must be initials of the hammer
owner, a common practice in medieval times. Another hammer (inventory number
573), only differently shaped, a shorter one with both ends pointed, was found in the
Trakai Island Castle. Itis 13 cm in length, 4 cm in width, 4 cm in thickness, and 36
grams in weight. The opening for the handle is rectangular, 1x2 cm in size. A ham-
mer (inventory number 4251), its shape similar to that found in the Peninsula Castle,
but this one was found in the Island Castle. The hammer is rectangular in shape,
16.5 cm in length, 5 cm in width and 5 cm in thickness, 904 grams in weight, with
a rectangular opening for the handle which measures 1x2.5 cm. A tool (inventory
number 4262) conditionally could be attributed to smithery. Such type of hammers
has remained in use up to the present. One of the hammers is used for hammering,
the other to remove nails. It is ca. 8 cm in length, 2 cm in width, 96 grams in weight,
with a rectangular opening measuring 1x2.5 cm. A chisel (inv. Nr. 4250) was found
in the material of the Trakai Island Castle. It is similar to a big nail. The difference is
visible on the lower part of the handle which is not tapered but straight cut, the size
is also different. The chisel is 20 cm in length, the handle thickness is 2x2 cm, and
the head is rounded, 2.5 cm in diameter and 324 grams in weight.

The blacksmith’s tools discovered in the material from the Trakai castles
imply that blacksmith shops might have operated in the premises of the castles.
As for Veliuona motte-and-bailey castle, the fact of the absence of blacks-
mithing tools is not surprising because the Crusaders must have imported ins-
tead of making them on site. Veliuona motte-and-bailey castle, with high pro-
bability, must have been built on a similar patter as the castle of Dubysenburg.
The construction of this castle is contained in historical records, which suggest

22 ZULKUS, V. Viduramziy Klaipéda. Miestas ir pilis. Archeologija ir istorija,. Vilnius,
2002, p. 130.
3 Ibid., p. 161.
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that building materials were imported, and not produced in situ. As concerns
the pieces of slag and ore kept in the depositaries of Vytautas the Great War
Museum in Kaunas, a simple fact can be suggested that no blacksmithing to-
ols were found during archaeological excavations at Kaunas Castle, and yet
blacksmithing activities of one extent or another might have taken place there.
Furthermore, taking into consideration the location of Kaunas Castle it is quite
possible that items such as nails were purchased, not made in situ, while it
would be naive to expect discovery of blacksmithing tools at the Vilnius Upper
Castle bearing in mind the status and the geographical situation of the castle.
In foreign literature, nailors or nailers are identified as a separate group of
blacksmiths that was involved exclusively in the nail making business. One of
the key historical records that describes famous craftsmen and their occupations
is a five —volume manuscript, which goes under a title of the Household Books
of the Mendelschen and Landauersche Twelve Brothers Foundation, is kept at
the City Library of Nuremberg. Comprising almost 1200 pictures of craftsmen
and artisans dating to the period between the 15" and 18" centuries, the manus-
cripts constitute one of the most important sources of preindustrial craft images
in Europe. Two portraits of nailers were found in these books. The iconographic
records date to ca. fifteenth century. The first figure, supposedly an earlier one,
shows a nailer at the place of his work, sitting on a chair and holding in his hand
a nail head moulding tool. Next to him, there is a furnace ready for hot forging
of a nail surface. Two types of nails are depicted, one is with rounded heads and
the other has a head of a design of a figure eight, called the infinity symbol. An
image dating to a later period shows a nailer in the stage of hammering a poin-
ted shank. In the background, a number of single-type nails placed in a wooden
container are shown. The Rijksmuseum has on display a 16"-century engraving
portraying a nailer with the tongs in his hand holding a shank of the nail before
cutting it from the long bar.** A French encyclopaedia, Encyclopédie ou Diction-
naire raisonné des sciences, des arts et des metiers,* has a picture showing a
nail manufacturing process in the eighteenth century. The nail-making process
depicted here is mechanised to a greater extent. Furthermore, not one but three
nailers are shown. With a high probability, one of the depicted nailers is a senior
and the other two assistant craftsmen. In the lower part of the engraving, the
nail-making process itself and the types of nails and tools used in the process
are pictured. We have also succeeded in finding a coloured lithograph, dating
already to the later nineteenth century, which also depicts a nail manufacturing

** Vuur, Nicolaes Jansz. Clock, 1597.
55 Cloutier Grossier,” Encyclopédie ou Dictionnaire raisonné des sciences, des arts et
des métiers, vol. 3 (plates). Paris, 1763.
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process. The manner of visual representation is rather baffling since a totally
different technique was used in the nail manufacturing process at that time. It is
a known fact that hand-wrought nails were still in demand even in the nineteenth
century thanks to their durability. The lithograph depicts three men, two of them
standing by anvils, while a third one forging a bar in a hearth. The tools and the
nail types pictured in the background do not indeed differ much in their visual
appearance from those produced in the 14" — 16" centuries. A visible difference
is that a tool used for the moulding of nail heads had changed. The tool shown in
this lithograph has a kind of a stack attached to a rectangular-shaped plate.
Chapter 8 examines an issue of the uses of construction iron in castles. In
the Grand Duchy of Lithuania, limited to the present-day territory of Lithuania,
the use of metals in construction, at least in the context of the current state of
research, is related to the advent of stonemasonry building in the fourteenth cen-
tury. There are no available data on a large-scale use of iron in the construction
of wooden castle. Important historical developments, the changing governance
structure as well as new contacts and constant fighting, all occurring in the four-
teenth century, compelled the dukes of the LDK to embark on the building of
stone and brick castles, which could have served as a symbol of influence and
power and performed defensive and representational functions. A large part of
the 14" century wooden castles in the territory of Lithuania Proper deteriorated
and decayed at the turn of the 14" and 15" centuries, subsequently transformed
into manor houses, however, the castles in Vilnius, Trakai, Kaunas, Novogrudok,
Grodno, due to their important role, were reconstructed and refurbished on a re-
gular basis in the 15" and the 16thc centuries.* V. Volungevicius, on the strength
of the 14" and 15" century sources, claims that “...an absolute majority of castles
in the Grand Duchy of Lithuania in the fifteenth century were wooden, while sto-
ne castles were centred in the core part of the state, in the ruler’s domain — Lithu-
ania Proper.””” This trend is also visible in the analysis of archacological data in
the perspective of the period in question. With reliance on the results of archaeo-
logical research and the extent of investigation, it seems that the quantity of iron
structures in such castles as the Veliuona motte-and-bailey castle and Kaunas
Castle varies in the matter of percentage. In the case of Veliuona motte-and-bai-
ley castle, which probably was a mere border defence point, a larger amount of
nails was used in comparison to that used for the construction of Kaunas Castle.
Meanwhile, the data of Kaunas Castle includes decorative structural items.

56 VOLUNGEVICIUS, V., Pilies $e$¢lyje: Teritorija, visuomené ir valdzia Lietuvos
Didziojoje Kunigaikstystéje, Vilnius, Lietuvos kataliky mokslo akademija, Naujasis
zidinys—Aidai, 2015, p. 388.

57 Tbid., p. 392.
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In the building framework of the masonry structure of the second half of the
15™ century, timber beams and joists held an important place, being installed in
masonry structures in order to reinforce them. To reinforce the beam-and-girder
constructions and brick walls, special iron anchors were introduced as early as
in the fifteenth century. They were used to reinforce the wall corners in the main
tower of the Trakai Island Castle. In certain cases, vaulted ceilings between the
building floors were reinforced by transverse and longitudinal iron tie-bars.>®

With the development of building techniques in the 16" century, the amount
of iron used in construction increased substantially. Iron started to be used for the
anchors embedded in walls. Wrought iron sheets were in demand for the doors and
window shutters. Strip iron was used for latticed windows, to reinforce forged iron
doors, latticed grille gates, and other multiple blacksmithing items. Iron for these
purposes was shipped from abroad. The improvement in the technology of smelting
based on a local raw material, bog ore, also took place in the 16" century. The use
of copper, tin, lead and other metals, purchased abroad in a particular size of pieces,
in conjunction with iron increased in the construction of that period. Copper sheets
were required for the manufacture of decorative lattice grilles and details. Lead was
used as a binder in window glass and stained glass.*

As mentioned above, the sixteenth century saw the introduction of connec-
ting iron pieces. Iron was used for the tie bars and anchors built in masonry
walls. They were used for the reinforcement of the framework of a building with
arch covering. Such method of reinforcement was first used in stone and brick
buildings of manor estates and castles that were situated outside urban limits
and served defensive purposes. Iron anchors for wall reinforcement were used
in Lithuania already in the 15" century. More extensive use, however, did not
start until the second half of the 16" century and the 17" century, for instance, in
Birzai Castle. It is not uncommon when a combination of the two types of fittings
was used in construction: wooden and metal ones (for example, storage houses
in Kaunas dated to the 16" century). When metal fittings and connecting pieces
were exposed on external walls, ends of the tie bars were visible on the wall
surface fitted in the shapes of letters S, Z, less often X.° Another use of anchors
involved the fitting of wooden beams onto longitudinal walls, which helped cre-
ate a stable structure consisting of tall masonry walls and timber floors®!.

% Ibid., p. 126-127.

% Tbid., p. 156-157.

© ABRAMAUSKAS, S., Murinés statybos raida Lietuvoje XIII-XVI a., Vilnius,
2012, p. 158-159.

¢ PURLYS, E., Metalo ir medZio panaudojimo Vilniaus XVII-XIX a. pastaty sieny ir
skliauty tvirtinimo konstrukcijose pavyzdziai, Kultiros paminklai, t. 21, 2017, p. 165.

28



Window frames were reinforced with a wooden or iron rod inserted through
an aperture. Windows in the sixteenth century were glazed with small glass
plates joined by tin frames. The glass was attached to metal screen frames or
fitted into wooden frames®.

The importance of nails in the construction of castles is unquestionable. The
key question remains what types and sizes of nails were used in construction and
in what types of structures? The researchers of the Smlednik Castle presented
the results of their study in a monograph including the discussion of nails in the
construction. According to the authors, the shape and size of a nail indicate their
use, which can be either functional or decorative. The authors claim that nails
measuring 10 centimetres or more were used for building purposes, while those
measuring up to 5 centimetres were used to fasten horseshoes, and short nails
were used for shoe making. Nails with a rectangular head measuring up to 6
centimetres in length were most likely used for joining small building elements,
while those measuring roughly 10 centimetres in length were used to join larger
building elements, for example roofing boards.®® The nails discovered in the re-
search of Little Castle (Slovene: Mali grad) are also classified according to the
same lines as in the above-mentioned Smlednik Castle.** The nails found in ar-
chaeological materials of the castles studied in the framework of this thesis also
partly portray the technologies applied in the construction of the LDK castles,
and they further provide suggestions concerning the funding of castle building.
In Medininkai and Nemencing, the quantity of nails is very scarce or nonexistent
which evidences the fact that, for one reason or another, they were not used at
all. The collection of nails from the Trakai castles is more articulate and yields
more data on their uses. It is obvious that large-scale funding was applied in the
construction of this kind of castle. The material from Kaunas Castle that includes
rather a small amount of nails is striking. Taking into account the former status
and location of the castle, the questions arise as to such inconsiderable quantity
of iron construction elements.  As far as a peculiar character of the layers of
the Upper Castle in Vilnius is concerned, a sampling of archacological inves-
tigations was performed on the basis of which theoretical approaches will be
formulated in an effort to reconstruct the uses of iron components in the castle.
The comparison of the chosen Teutonic Order castles in Klaipéda and Veliuona
motte-and-bailey castle and the castles of the Grand Duchy of Lithuania sug-
gests that the presence of iron elements is several-fold greater in the Teutonic

2 ABRAMAUSKAS, S., Mirinés statybos raida Lietuvoje XIII-XVI a., Vilnius,
2012, p. 165.

6 STULAR, B., VINTAR, A., Small finds, in: Smlednik castle, Ljubliana, 2015, p. 48.

¢ STULAR, B., High Medieval Castle in Kamnik, Ljubliana, 2009, p. 91.
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Order castles. The cause of such situation might involve high prices for iron and
ironware, the prevalence of castle building traditions, and the uses of iron.

Chapter 9 is dedicated to an attempt to give an answer to the question whet-
her the availability of iron in the castles is an element of modernity or an essenti-
al structural component in masonry? Cultural layers in the wooden castles dating
to the thirteenth and the mid-fourteenth centuries contain few iron construction
elements. The example of Nemenciné Castle is a good case in point. The layers
of this wooden castle of the first half of the fourteenth century yielded a single
nail and several questionable nail shanks. A similar situation holds true in the
case of MaiSiagala Castle, which burnt down in the second half of the fourteenth
century. Finds there include only one item of nail, a few shanks and a fastener.
These examples show that indeed iron might have been used in the construction
of wooden castles to a minimal extent; no actual facts are available, however,
apart from hypothetical assumptions based on just a few items of nails, which
could have found their way into the hill-fort grounds in other circumstances.

The wooden castles of the mid-fourteenth century, once burnt down and lost
their strategic importance, were abandoned and never rebuilt. Most of them were
built in other new locations, with the exception of the Upper Castle in Vilnius.®
Thus, we do not have an opportunity to trace a natural transmission of a castle from
its wooden state to stone building, except for the above-mentioned case.

A number of factors must be considered when establishing a connection
between the quantity of iron used and the construction of masonry castles.
Firstly, the fact that relatively small amounts of iron elements are found on
the sites of wooden castles might suggest an assumption that either iron was
used at the minimum or that wooden nails served their function well, or, which
is highly likely with reference to the facts recorded in foreign historiography,
when a fortress was abandoned and people relocated to another place at a la-
ter period, iron components, because of their great value, were collected and
reused for the construction of another object. Of course, this assumption is
nothing more than a literary digression so far, further research is required to
support it. Meanwhile, the earliest layers of stone and brick castles would evi-
dence an increasing use of such iron components and elements, a development
which in fact was not precipitous, but proceeding on a piecemeal basis. Exter-
nal circumstances should also be taken into consideration when attempting to
answer why, for instance, extant nail quantities are small in the case of Kaunas
and Medininkai castles, notwithstanding their former importance and status.

When comparing the construction of the castles of the Grand Duchy of Lithuania
with the Teutonic Order castles of the same period, an attention, in the first instance,

¢ ZABIELA, G., Lietuvos medinés pilys, Vilnius, 1995, p. 180.
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must be drawn to the Veliuona motte-and-bailey castle because of available data on
the precise time of its concurrent start of the construction and the period of its exis-
tence. Nails discovered during the archaeological excavations are chronologically
relatable to the start of the construction of that motte-and-bailey in 1337 referred to
in written sources. Based on available data, it is know that multipurpose nails (nails
with rounded heads) were used in the construction of the Veliuona motte-and-bailey
castle. 49 items of such type of nails were found, and judging by the total length the
thickness of mounting surfaces might have been no less than 8.5-9.6 centimetres.
The nails with rosette-shaped heads can also be attributed to the multipurpose nails
group. 30 items of such type were identified. Nails with trapezoidal heads were used
for the fastening of shingles and battens. The measurements of the overall length of
the nails suggest the used shingles did not exceed 9 centimetres in thickness. It is
presumed that the doors were decorated, intended for a defensive purpose, because
140 items of nails with semicircular heads were discovered. The most common
length of such nails did not exceed 9 centimetres which might suggest the limit in
the door thickness. Yet, no fragments of original doors having survived, it is dif-
ficult to tell what kind of ornament was used for the decoration. One can rely on
kindred samples only, one of which is stored at the National Museum of Denmark.
The doors were also reinforced and/or decorated with fittings/straps and mounted
with the L- shaped nails. The extant fragments of straps/fittings make it possible to
claim that they were used in the door decoration and reinforcement, and also that
L-shaped nails were used for their mounting. We do not have, however, any reliable
data on an overall length of such straps/fittings. The doors were mounted on iron
hinges, 3 pieces of larger hinge pivots and one piece of a smaller pivot, which must
have been used in a window, have been identified. Several types of nails were used
for roof coverings. They include T-shaped nails which were used for mounting roof
covering, total number of 91 items of such type of nails have been identified, while
the thickness of the mounted object could not have been bigger than 7-8 centime-
tres. Furthermore, nails with roof-shaped heads were used in roofing. 106 items of
the nails of this group have been identified. This group of nails is specific due to
the range of nail lengths which is between 8 cm and 30 cm. Foreign authors claim
that such type of nails was used for the purpose of structural fixing and mounting
in the construction of buildings, failing to provide a more comprehensive analysis.
In addition to nails and fittings, a few iron elements of unidentifiable use have been
discovered. We have failed to find analogues for these items. One of the details re-
presents a rectangle with a bent horn. It might have served as a component for beam
joints or a primitive specimen of the so-called anchor.

The claim by Abramauskas that iron was introduced in the construction of
castles as late as the sixteenth century is held as essentially questionable. Nails,
as well as a variety of other ironware, are found in the layers of many castles
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dating to the fourteenth century, the uses of which may not always be identified
by researchers.

The construction techniques, on its path to modernity, triggered a search for
more durable and stronger fastening and mounting methods. Wood, with the pas-
sage of time, tended to disintegrate at a faster rate, hence iron structures proved
a perfect option, being a great deal stronger and durable. Masonry construction
technology as such, due to its weight, required stronger fitting and mounting ele-
ments. Relying on archaeological data, it is assumed that iron was an accompa-
niment to masonry, at the same time being the mark of modernity. In the cultural
layers of the period in question, we have not as yet succeeded in identifying vault
supporting bars, anchors, metal fittings, or any other iron elements. The estima-
tion of the ratio of metals used to masonry is made possible only on the basis
of extant nails the identified types and functions of which can provide insights
of the actual extent of iron use in masonry structures. It is a known fact that the
data of excavations of the Lower Castle in Vilnius contain nails with masonry
traces, which evidence the fact that they were embedded in the brick mason-
ry.% However, in the context of the castles investigated, the researchers, at least
in their reports, do not make any reference to masonry traces surviving on the
nails. This could imply that nails were mostly used only for fastening purposes
on wooden surfaces, e.g. floors, or for attaching shingles on the roofs. Wooden
surfaces might have been fixed to the masonry as well, it may account for the
aforementioned fact of the nails containing masonry traces. The point is that the
quantity of nails, window and door fastening and support elements was increa-
sing exactly in parallel with the expansion of the construction of stone and brick
castles, whereas wooden castles yield minimum amount of such finds.

The use of iron in the castle construction as a feature of modernity is made
comprehensible when comparing the use of such elements in the construction
of other type buildings dating to the same time period. A comparison of the
fourteenth century wooden castles with the stone and brick castles of the
same period highlights a significant watershed. In the above-described woo-
den castles in Maisiagala and Nemenc¢iné, only a single intact nail and a few
nail shanks were found in each. The nail found in MaiSiagala Castle belongs
to THO type, while the one in Nemenciné to KTB type. There is no doubt
that iron components such as hangers, hooks, fittings/straps were used in these
wooden castles. Padlocks must have been used since two keys were found in
Maisiagala Castle and one key in Nemenciné Castle. Nonetheless, the use of
iron elements was not as extensive as in the construction of masonry castles

6  Vilniaus Zemutinés pilies rimai (1989 mety tyrimai), ed. TAUTAVICIUS A.,
Vilnius, 1991, p. 37
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from the same period. Buildings in the fourteenth century Kernavé, both in the
lower and upper settlements, as well as the castle, were wooden. Archaeologi-
cal investigations revealed the types of building constructions. Hollowed-out
round logs, with flat-bottomed grooves at the ends for insertion, were used
for the walls.®” The roof covering was fitted with special couplings, also small
quantities of nails were found, presumably of the types A and THO. A few
items of the nails of that type were found, it assumed that they were used for
more complex structures, doors and roofing.®® In the 14™ century, iron cons-
truction elements, though scarce, started to be used by piecemeal in wooden
construction. Nonetheless, it was not a commonplace practice for the use in
dwelling houses of ordinary townspeople or rural population, rather an excep-
tion. Wooden buildings in Lithuania were more common than stone or brick
houses not only in medieval period but also in modern times.®

Starting with the 14™ century, iron construction elements were introduced
in the construction of masonry castles, the use of iron in castles had evidently
led to their further use in wooden construction, wherever practicable.

Conclusions

1. Based on the analysis of the material involving iron construction elements
from the medieval castles of the Grand Duchy of Lithuania and the Teutonic Or-
der situated in the present-day territory of Lithuania, the terminology providing
a precise and well-defined nomenclature of construction components has been
developed on the pattern of foreign terminology. The introduction of terminolo-
gy and clarification of the definitions gives a researcher an additional tool for the
procession and analysis of archaeological data. The description of the groups of
iron construction components, such as nails, hinges and fasteners, prevailing in
Lithuanian archaeological material has been provided. The classification of nails
based on the production techniques has been specified and refined: forged (hand-
wrought), semi-forged and industrial. Structural features, decorative functional
and decorative non-functional features have been delineated. The definition of
a hinge has been revised and its individual components identified: a pivot, a
strip/leaf/fitting, and a pin. Furthermore, based on the scheme by R. Krajic the
terms related to the hinge pivot components have been applied: a suspension

7 VITKUNAS, M., Kernavés miestas XIII-XIV amziuje, in: Lietuvos lokaliniai
tyrimai, MUSNINKAI KERNAVE. CIOBISKIS, Vilnius, 2007, p. 147.

8 Ibid. p. 147.

8 ZABIELA, G., Wooden Structures of the Middle Ages, in: A Hundred years of
Archaeological Discoveries in Lithuania, Vilnius, 2016, p. 349.
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arm, a mounting handle and a top part. An iron construction element as such is
used for the purpose of reinforcement of the building framework and structures,
decoration of its elements (doors, windows) and for functional purposes. Termi-
nology of iron components is much wider; however, for the lack of data on the
availability of such components in cultural layers of the castles investigated, they
are just mentioned without further analysis. Iron tie-bars and/or anchors may be
mentioned as examples of such iron elements.

2. Iron construction elements have been typologised on the basis of visual
features. A typology has been developed in respect of the prevalent groups of
iron construction elements: nails, hinges, and fasteners. Nails account for more
than half of the finds involving iron construction elements. 15 types of nails
have been identified according to visual characteristics. Visual characteristics
include the heads of nails which signify their function. A nail shank is another
part of the nail that roughly indicates a period of its manufacture. Actually,
manufacturing techniques used in the production of the shanks of forged nails
during the period under investigation was rather uniform and started to change
much later. This factor provides an opportunity to establish the dating of nails
based on the cross-section of a shank, but only in the longer-term perspecti-
ve, when a wide range of periods is considered. The variety of the nail types
is much larger, for that reasons this thesis is focused on the nails that were
intended for the use in the structures of buildings, in the roof coverings, and
in the fittings of doors, windows and plinths. The timelines developed by B.
Gierlach, R. Krajic, and J. Goodhall were used for chronological validation of
the types, while the typologies by J. Goodhall and R. Krajic were applied in
respect of hinges and fasteners. Two types of hinge pivots (circular and rectan-
gular cross-section) based on the cross-section of the suspension arm were
identified, as well as two types of hinge leaves (plain and decorative). 4 types
including 14 subtypes were identified in the typology of fasteners.

3. The dating of iron construction elements has been established on the
basis of the cultural layer of the Veliuona motte-and-bailey castle. An attempt
was made to apply the obtained results for the dating of construction elements
from those castles whose cultural layers are intermixed and for the correlation
of the materials stored in museums with the research data. However, iron com-
ponents found in the intermixed cultural layers, without a broader context,
indicate merely the functional use, while chronological dating remains ques-
tionable due to a wide-range uses in the long-term perspective.

The X-ray fluorescence test has shown that the chemical composition of
the fourteen items of iron construction elements from Kaunas Castle does not
involve any major differences, with the exception of a single item.
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4. Iron construction elements make appearance in Lithuanian castles in
conjunction with masonry building, because they are virtually absent in the
data of the research of wooden castles of the medieval period (and hill-forts of
the later period). The exception is wooden castlets erected by the Teutonic Or-
der (Veliuona motte-and-bailey) which abound in such construction elements.
The uses of iron construction elements in the stone and brick castles of the
Grand Duchy of Lithuania are nor relevant to the structural features of these
castles, the commonly found iron nails were used for the reinforcement of wo-
oden elements and, sometimes, for their mounting on masonry structures. Iron
construction elements, likewise masonry technologies, are a sign of modernity
in the construction of medieval castles.
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Ivadas

Vieni i§ jspudingiausiy objekty asocijuojanéiy su viduramziais yra mirinés
pilys. Kaip architekttirinis objektas stebinantis savo buvusia, kartais ir vis dar
esancia didybg, pasakoja tik nebyliai kalbancios miiro sienos. ISlik¢ griuvésiai
vilioja tiek turistus, tick mokslininkus, kartais neapaiskinamu misticizmu, o
dazniau smalsumu ir zavéjimusi tokiy statiniy statyba. Pilis, ypa¢ miriné, — tai
didziuliy investicijy, resursy ir technologijy iSmanymo reikalaves statinys. Sta-
tomos, kaip galios simbolis, sustiprinant savo pozicijas, kontroliuojamame kras-
te, suteikiant gynybos ir saugaus atsitraukimo vietg uZpuolimo atveju, apginant
strategiskai svarbias vietas. Nepaisant to, ar tai nuolatiné valdovo rezidavimo
vieta, ar laikinos apsistojimo vietos, lankantis valdomose teritorijose, pilys i$
mediniy buvo perstatomos j akmenines/miirines, su sudétingesnémis konstruk-
cijomis, turin¢iomis daugiau gynybiniy ypatybiy, pavyzdziui, apvaliais bokstais
ir jtvirtintais vartais. Pilis, kaip daugiasluoksnis objektas yra susilaukes archeo-
logijos, istorijos, architektiiros, kultiirologijos tyréjy démesio. Iki $iy dieny is-
like kulttiriniai sluoksniai, pamatai, paskiros sienos ar pastaty dalys, rasytiniai
Saltiniai teikia duomenis tyréjams apie vyravusias technologijas piliy statyboje.

Daug démesio lictuviskoje istoriografijoje skirta piliy miiro tyrimams, ar-
chitektiirai, pacios pilies, kaip socialinés erdvés klausimui, gynybiniy linijy
i$sidéstymui, apgyvendinimo, apleidimo ir priklausomybés klausimams. Pi-
lis erdvine prasme i$siskyré savo struktiira krastovaizdyje. Aplink jas kiirési
gyvenvietés ir miestai. Statomos prie svarbesniy keliy, upiy. Strategiskai pa-
rinktos vietos statyboms, atspindi ty laiky realijas. Svarbu gynybos/puolimo ir
atsitraukimo momentas, taip pat statybiniy medziagy gausa, prekybiniai keliai,
bei apylinkése esantys gamtiniai iStekliai. Medzio strukttiry panaudojimas mi-
ringje statyboje, savaime suprantamas dél finansiniy kasty. Tac¢iau piliy arche-
ologiniuose sluoksniuose randamos gelezinés detalés, taip pat rodo ir apie jy
buvus] panaudojimg. Daznu atveju jos randamos ne pirminéje savo padétyje.
Tokiu atveju kyla nemazai klausimy, dél jy datavimo, funkcinio panaudojimo,
tipologinio skirstymo, cheminés kompozicijos nustatymo. Iki Siol néra suda-
rytos statybiniy geleziniy detaliy tipologijos, kuria biity galima remtis tiriant
ne tik pilis, bet ir senamiescius, sakralinius objektus. Dél Sios prieZasties pats
tokiy radiniy interpretavimas yra gana problematiskas. Neretai nuvedantis |
jokij interpretavima, tik faktinj vienety skai¢iaus nurodyma. Statybiniy detaliy
analizé, teikia papildomy duomeny susijusiy su piliy statybomis. Siuo atveju
svarbiis pasidaro technologiniai niuansai jy iSmanymas, tinkamy zaliavy parin-
kimas, gamybos metodas, zinoma ne paskutingje vietoje ir finansiniai istekliai.

Geleziniy detaliy gausa matyt stipriai priklausé nuo pilies paskirties ar tai
buvo valdovo rezidencija, ar tai gynybiné Ir tai atsispindi archeologinéje me-
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dziagoje. TaCiau medziagos kiekio nevienodumui jtakos gal¢jo turéti ir kiti
veiksniai, tokie kaip gruntas, kuriame gelezis guléjo elementariai gal€jo suirti
ir neislikti. Kitas veiksnys galéty biti, kad pvz., esant aukstoms viniy kainoms,
net ir vélesniais laikais, jos galéjo biti iStraukiamos ir pakartotinai panaudo-
jamos kity namy statyboje. Tokia praktika vélesniais laikais buvo taikoma ki-
tose Salyse. Zinoma tokia praktika galéjo biti piliy nunykimo, nebenaudojimo
laikotarpiu. Tokiu atveju néra nieko keista, kad retai ar visai nefiksuojamos
stambesnés statybinés detalés, kaip inkarai, tvirtinimo juostos, varty pakélimo
grandinés, arky tvirtinimo strypai. Zinomi faktai, kad miestie¢iai piliy nykimo
laikotarpiu imdavo plytas i§ apgriuvusiy piliy, tad neabejotina, kad buvo ima-
ma viskas kas galéjo biiti panaudojama dar karta, tarp jy ir metalinés detalés.
Trecias veiksnys buty, kad ankstesniy archeologiniy tyrimy metu tokie artefak-
tai, kaip vinys tam tikry tyréjy galéjo biti vertinami, kaip moksliskai nevertin-
gi, galbtt dél to kai kuriy piliy medziagoje jy randama vos po kelis vienetus.

Tyrimo aktualumas

Vélyvieji viduramziai, miisy atveju, tiriant XIV-XVI a., Lietuvos Didziajai
Kunigaikstystei (toliau — LDK), svarbus tick valstybés sukitirimo, tiek kulttiriniy
permainy ir technologiniy inovacijy laikotarpis. Pilys ir visa tai i$ ko jos susideda
i§ dalies gali padéti suprasti ir atskleisti nagrinéjamo laikotarpio pazanga. Sio
tyrimo atsiradimg jtakojo, atrodyty i$ pirmo zvilgsnio gerai visiems pazjstamas
daiktas — geleziné vinis. Archeologiniy tyrimy metu piliy kulttiriniuose sluoks-
niuose randamos vinys ilgg laika nebuvo interpretuojamos. Tyrimy ataskaitose
nurodomi iSmatavimai, radimo vietos, o kartais apsiribojama tik rastyjy viniy
skai¢iumi. Publikacijos — taip pat ne iSimtis. Gaji aksioma, kad muziejy fon-
dai uzversti didziuliais kiekiais viniy yra mitas, kadangi, tik kai kuriais atvejais,
pvz., Klaipédos pilis, galéty bati i§imtis, kur buvo surinkta ir sudokumentuota
tikstanciai vienetai viniy ir/ar jy daliy. Viniy galvuciy ir ilgiy jvairové privedé
prie funkciskumo, tipologijos ir medziagiskumo klausimy, o taip pat ir prie hi-
potetinés galimybés, kaip dar vieno sverto, datuojant archeologinius sluoksnius.
Nepaisant to, kad piliy architekttirg nagrinéjanciy publikacijy yra paskelbta ne-
mazai, taciau jos i$ esmés yra apibendrinamojo pobtidzio studijos, kurios apima
meninius, tlrio ir auks¢io, statinio strukttirinio iSplanavimo klausimus. Darby
susijusiy su pacia piliy statyba ir jos elementais yra ne tiek jau ir daug. Daugiau-
siai démesio yra susilauke piliy miiro tyrimai. Statybinis metalas piliy statyboje
yra svarbus elementas, kuris daznu atveju atlikdavo sutvirtinimo funkcija, bet
stokojanti duomeny analizé, nesuteikia pilno vaizdo kaip detalés buvo naudoja-
mos. Sis darbas yra skirtas istirti geleZiniy detaliy naudoty piliy statyboje klausi-
ma, taip prisidedant prie bendro piliy statybos raidos suvokimo.
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Disertacijoje taip pat nemazai démesio skiriama paciai geleziniy statybiniy
detaliy gamybai, galimy istekliy paieskoms, taip pat kalvystei. Kalvysté yra
vienas i$ seniausiy amaty. Svarbus ne tik pats gamybos biidas, bet ir jrankiai,
kuriais jie buvo gaminami. Paciy kalviy jrankiy piliy aplinkoje nerasta labai
daug. Nors teigiama, kad kalvés dazniausiai buvo jrengiamos prie zaliavos
gavybos viety, taciau archeologiniy tyrimy duomenimis rodo kalves buvusias,
jei ne pacioje pilyje tai prieigose.

Darbo naujumas

Tyrimy $ia tema Lietuvoje néra, taciau — tai néra ir pagrindinis darbo nauju-
mo rodiklis. Darbo naujumas atsispindi miiriniy piliy tyrimy papildyme, tiriant
piliy statyba.

Kitas esminis $io darbo elementas, kuris i§ esmés kuriamas, kaip jrankis
archeologams yra statybiniy detaliy tipologija. Tikimasi, kad tokia sukurta ti-
pologija pasitarnauty, ne tik piliy, bet ir senamieséiy archeologiniy sluoksniy
interpretavime. Tipologijos sudaryme daug remtasi uzsienio Saliy tyréjy rezul-
tatais ir jy sudarytomis tipologijomis.

Tyrimo objektas

Tyrimo objektas — metalinés statybinés detalés: vinys, vyriai, kabés, struktt-
riniai elementai rasti archeologiniy tyrimy metu medinése ir miirinése Klaipé-
dos, Kauno, Gedimino, Kreivosios, Rokantiskiy, Traky salos, Traky pusiasalio,
Senyjy Traky, Medininky, Nemencinés pilyse, Veliuonos bevardése pilaitése.
Tyrimo objektais pasirinktos pilys, nes jau kaip ir auks¢iau rasyta, nagrinéjamo
laikotarpio perspektyvoje, tai buvo centrinés figliros erdviniame kontekste. Taip
pat nagrinéjamo laikotarpio perspektyvoje miriniy piliy radiniai tiksliau atspindi
tuo metu naudotas technologijas. Pasirinktos pilys tiek savo geografine padétimi,
tiek paskirtimi yra gana skirtingos. Tai daugiau matoma, kaip pliusas dél gali-
mybés palyginti jvairesniy piliy medziaga. Ko pasekoje bus bandoma jzvelgti
vyravusias metaliniy statybiniy detaliy panaudojimo tendencijas miriniy piliy
statyboje. Patys tyrimo objektai savo islikimo statusu yra nevienodi. Dalis jy
restauruota, dalis po netinkamo restauravimo yra stipriai sunyke. Dél §ios prie-
zasties ne visos statybinés detalés galéjo buti panaudotos tyrime.

Tikslas ir uzdaviniai

Sio darbo tisklas yra disertacinio darbo gairése pateikti geleZiniy statybiniy
dirbiniy tipy jvairove XIV-XVI a. pilyse, esanciose $iy dieny Lietuvos terito-
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rijoje, nustatant jy tipus bei gelezies panaudojimo statyboje pradzig ir raida,
susiejant su ekonominiais, technologiniais ir urbanizaciniais procesais.
Sio tikslo jgyvendinimui iskelti $ie darbo uzdaviniai:
1. Gelezies panaudojimo statyboje proceso raidos nustatymas XIV-XVI
a. Lietuvos pilyse.
2. Geleziniy detaliy panaudoty statybose indentifikavimas ir jy tipy
nustatymas.
3. Sukurti geleziniy detaliy, panaudoty statybose terminologija, registra-
vimo metodikg ir jy duomeny baze.
4. Pasitelkiant cheminiy medziagy nustatymo metodus bandyt nustatyti
geleziniy detaliy gaminimo technologijas ir procesus.
5. Ivertinti Lietuvos geleziniy detaliy panaudojimag statybose nagrinéja-
mo laikotarpio, Europos kontekste.

Ginamieji teiginiai:

1. Geleziniy statybiniy detaliy Viduramziais terminologija Lietuvos archeolo-
gijoje néra tiksli, ] Siy detaliy platesne analiz¢ iki Siol nebuvo kreipiama didesnio
démesio. Nenustatyta ir pacio termino “geleziné statybiné detalé” apréptis.

2. Tipologinis geleziniy statybiniy detaliy tipologinis skirstymas reikalingas
archeologinés medziagos sisteminimui, jy tipai iSskiriami pagal gamybos biida,
vizualines specifines ypatybes. Lietuvoje aptinkamy geleziniy statybiniy detaliy ti-
pologizacija sukurta pasiremiant uzsienio jdirbiu, taikytina pagrindinéms geleziniy
statybiniy detaliy grupéms: viniams, Serdesams, vyriams, kabéms.

3. Geleziniy statybiniy detaliy tikslesng chronologija galima nustatyti tik re-
miantis stratigrafiniais duomenimis. Tipologinis metodas jy aspektu parodo dau-
giau $iy detaliy skirtingas panaudojimo funkcijas, negu jy panaudojimo laika. Nau-
Jju chronologiniy indikatoriy ieSkotina $iy detaliy cheminés sudéties pokyciuose.

4. Gelezinés statybinés detalés LDK pilyse pradétos naudoti nuo miirinés sta-
tybos pradzios XIV a. [vertinus Viduramziy pastatuose naudota statybinés gele-
zies kiek], tokiy detaliy panaudojimas piliy statyboje yra modernizmo elementas.

Chronologiniai ir geografiniai rémai

Darbo geografinés ribos: XIV-XVI a. vykusiy nuolatiniy iSoriniy ir vidiniy
delimitaciniy procesy, ir kariniy konflikty jtakoje LDK teritorija nuolatos kito. Sio
darbo pagrindu yra LDK ir Ordino pilys pastatytos dabartinés Lietuvos teritorijoje.
Darbo chronologinés ribos pasirinktos nuo XIV a., siejant tai, kad metalinés deta-
lés piliy statyboje Lietuvoje pradétos naudoti su miirings statybos pradzia. Turimi ar-
cheologiniai duomenys rodo, kad medinéje statyboje, metalas nebuvo naudojamas.
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Aptariamojo laikotarpio riba pasirinktas XVI a., nors tam tikry geleziniy detaliy
gamybos technologijos i§ esmés keiciasi tik XVIII-XIX a., taciau pasirinktas vals-
tybés sukiirimo periodas iki Liublino unijos ir bastioniniy piliy statymo pradzios.

Disertacijos struktiira

Disertacija sudaryta i$ 9 déstymo skyriy, kuriuose pateikiama geleziniy detaliy
naudoty miriniy piliy statyboje tipologija, jy padétis struktiirose ir archeologiniuo-
se sluoksniuose. Darbe taip pat pateikiamas jvadas, iSvados ir naudotos literatiiros
sarasas. Darbo prieduose pateiktos 20 iliustracijy ir trys lentelés. Pirmasis skyrius
skirtas nagrinéjamy $altiniy pristatymui ir jy analizei. Pagrindinis $io tyrimo Salti-
nis yra metalinés detalés naudotos piliy statyboje. Tyrimui ieskoti, rasti ir atrinkti
artefaktai saugomi Lietuvos muziejy fonduose. DidZioji jy dalis saugoma Lietuvos
Nacionalinio muziejaus fonduose. Siuose fonduose perzitiréti ir atrinkti artefaktai
i§ Vilniaus Aukstutinés pilies 1938 m., 1940 m., 1982 m., BekeSo kalno 1933 m. ir
1939 m., Nemencinés piliakalnio 1952 m., MaiSiagalos piliakalnio 1971 — 1973 m.,
Rokantiskiy pilies 2007 m., Veliuonos vadinamyjy pilaic¢iy 1965 m. (Siame darbe
jvardijama Veliuonos motas), Punios pilies 1958 m. archeologiniy tyrimy kolek-
cijy. Analizei atrinkti moksling verte turintys artefaktai. | tyrimo analiz¢ netraukti
sunyke, deformuoti, moksling verte praradg artefaktai, taip pat neturintys lauko ar
muziejaus inventorinio numerio i$skyrus tuos atvejus, kuomet buvo aiskus radimo
kontekstas ar artefaktas turéjo svarbig moksliskai vertingg ypatybe.

Antrasis darbo skyrius skirtas uzsienio ir Lietuvos istoriografijai. Statybiniy
geleziniy detaliy gamybos istorija ir tipologija pradéta dométis, dar praéjusio
amziaus pirmojoje pusé¢je. Daugiausiai Sioje temoje nagrinétos vinys, jy tipolo-
gija, chronologija ir paskirtys. Kitos detalés tiek démesio néra susilaukusios, net
ir uzsienio tyréjy darbuose. Statybiniy detaliy tipais, jy funkcijomis ir gamybos
technologijomis dométasi dar XVIII a. Siame ir vélyvesniame amziuje leidziamos
enciklopedijos, kuriose pristatomi jvairiausi amatai, mokslo Sakos ir meny rasys.
Detalivose bréziniuose pavaizduojami gamybos jrankiai ir jvairiausi daiktai, jy
gamybos technologijos. XX a. vidurio tyréjy darbuose atkreipiamas démesys |
statybiniy detaliy, ypa¢ viniy tyrimus. ISkeliama hipotezé, kad vinis gali buti chro-
nologinis indikatorius, archeologiniuose kultiiriniuose sluoksniuose, senyjy namy
architektiirinivose tyrimuose. Vienas i§ pirmyjy $ig idéja pradéjo plétoti L. H. Ne-
Ison publikacijoje, Nail Chronology: As an Aid to dating Old Buildings.” Siame
tekste autorius pagrindinj démesj skiria ne viniy tipams, bet jy gamybos biidams,
taip pat pateikia jy schemas. Autorius teigia, kad turint atitinkamas salygas vinis ga-

 NELSON, H. L., Nail chronology as an aid to dating old buildings, American
Association for State and Local History Technical Leaflet 48, History News, vol. 24,
no.11, November, 1968.
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lima panaudoti, kaip chronologinj indikatoriy.” Su $iuo teiginiu taip pat sutiko ir kiti
autoriai, kurie bandé senuose islikusiuose namuose ieskoti tiesioginiy jrodymy. Kol
vieni autoriai bandé suprasti, kaip vinis panaudoti archeologiniy sluoksniy datavi-
mui, kiti daugiau démesio skyré tiek viniy, tiek kity statybiniy detaliy tipologijai.

Sovietmecio pabaigoje, Lictuvos nepriklausomybés atkiirimo pradzioje,
nors ir minimaliai, taCiau atkreipiamas démesys ] piliy archeologiniy tyrimy
metu rastus gelezinius konstrukcinéms reikmeéms skirtus artefaktus. Metalinés
konstrukcinés statybinés detalés kaip atskira archeologiné radiniy grupé dar
nebuvo susilaukusi didesnio Lietuvos tyrinétojy démesio. Dél §ios priezasties
platesniy publikacijy Sia tema néra.

Pilys atspindi technines naujoves, specialisty jgiidzius ir zinias, tiriant jy staty-
ba, taip pat metaliniy detaliy panaudojimg XIV—-XVT a. Neatsitiktinai Siame darbe
pasirinkta tirti skirtingy piliy medziaga, kuri skiriasi regionu, laikotarpiu, priklau-
somybe, svarbumu, archeologiniu istirtumu. Pacig piliy statyba jtakojo istorinés
aplinkybés. Be istorinés, architektiirinés ir archeologinés kontekstinés prieigos me-
taliniy detaliy panaudojimo ir funkciskumo klausimas biity dar labiau komplikuotas
nei yra $iuo metu. Tre¢iame skyriuje trumpai pristatoma kiekvienos pilies istorija,
tyrimy istorija ir metalines statybinés detales. XIV-XVI a. LDK piliy statymo ir
valstybés esminis formavimosi laikotarpis. Kovose su kryziuociais buvo reikalin-
gos stiprios, galincios atremti prieSy smiigius pilys. Plintanti vakary mada taip pat
inspiravo statyti reprezentacines pilis, atitinkancias naujausias tuometines tendenci-
jas ir stilius. Gotikos stiliy Lietuvoje pradéta taikyti XIV a. pabaigoje, kuomet Va-
kary Europoje sis stilius jau buvo pasiekes auksciausia plétros fazg. Pirmieji gotikos
stiliaus pastatai Lietuvoje buvo nedideli, architektiira kukli ir saikinga, proporcijos
nelabai tobulos. Vélyvesniu laikotarpiu, XVI a. pradzioje, pastatai tapo puoSnes-
ni, tobulesniy proporcijy, naudojama daugiau architektiiros elementy ir jvairesniy
formy.” X VI a. pradzioje greta gotikos émé plisti renesanso menas. Abu $ie stiliai
veéliau plito Lietuvoje lygiagreciai, veikdami vienas kita, todél klestéjimo periodo
gotikos paminkluose randama nemazai renesansiniy formy.” Gotikoje i§liko tos
pacios medziagos kaip ir ankstyvoje miiro statyboje: lauko akmuo, plytos, kalkiy
skiedinys, taciau pakito jy naudojimo santykis. XV a. plytos tapo svarbiausia miiro
medziaga.” Tik su keliomis i$imtis didZioji dalis Siame darbe nagrinéjamy piliy
pagal zinomus duomenis manoma buvo pastatytos XIV a. Tai jtakojo tuo metu be-
sikeiCianti politiné situacija ir vakarietiskos kulttros skverbimasis j miisy krastus.

I NELSON, H. L., Nail chronology as an aid to dating old buildings, American
Association for State and Local History Technical Leaflet 48, History News, vol. 24,
no.11, November, 1968, p. 1.

2 LIKAS G., Architektiros stiliai (VIII-XX a.), Vilnius, 2002, p. 43.

3 MINKEVICIUS 1., Lietuvos architektiiros istorija, Vilnius, 1988, p. 90.

# TIbid, p. 91.
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Poreikis statyti miirines tvirtesnes ir antpuoliams atsparesnes pilis atsirado kovy su
kryziuociais pasekméje. Tai, kad Lietuva XIV a. buvusi iki galo muriné irgi néra
patikimas faktas.

Nors yra vyraujanti nuomong, kad medinése pilyse gelezis nebuvo naudo-
ta, taciau kai kurie duomenys rodo, kad XIV a. stovéjusiose pilyse nors ir mini-
maliai, tokia praktika galéjo buti taikoma. Tikslinga biity tuos pora pavyzdziy
paminéti. Nemencinés pilis, kuri minima, kad stovéjo 1338 m. 1952 —1954 m.
buvo atlikti archeologiniai kasingjimai. Archeologiné medziaga rodo, nors ir
negausius, bet galimg gelezies panaudojima statyboje. Rasta kabé, pora kilpvi-
niy, viena vinis ir keleta dirbiniy. Kitas atvejis yra Maisiagalos pilis, kurig
1365 m. rugpjucio antroje puséje puolé, uzémé ir sudegino nuo Vilniaus su
Ordino kariuvomene zygiaves Kestucio stinus Butautas. Pilis buvo atstatyta
(minima nuo 1377 m.). 1390 m. Ordinas vél uzémeé ir sudegino pilj, i$ jos i$si-
vesdamas 1340 belaisviy.” 1971 — 1973 m. buvo atlikti archeologiniai tyrimai.
Cia taip nerasta gausybé geleziniy detaliy. Rasta viena vinis, keleta koteliy, ku-
riy visiskai negalima identifikuoti, kaip viniy daliy, taip pat kabliuky, kengiy,
apkaly. Pristatyti pavyzdziai rodo tik negausy gelezies panaudojima.

Kauno pilis, atsizvelgiant j istoriniy jvykiy peripetijas, pastatyta strategiskai
patogioje vietoje, Nemuno ir Néries upiy santakoje. Istoriografijoje jsitvirtings
faktas, kad 1362 m. kryziuo€iai sunaikino pirmaja Kauno pilj,”® kuri buvusi pa-
statyta XIV a. viduryje.”” Pagal archeologiniy, istoriniy ir architektfiriniy tyrimy
duomenis, pirmoji pilis buvusi aptvarinio tipo, miiriné, sumiryta archajiniu budu
i§ lauko rieduliy. Antroji Kauno pilis, pastatyta ant pirmosios pamaty ir jau mi-
nima 1368 m. Pilis i§ aptvarinio tipo rekonstruota pagal gotikos stiliaus tenden-
cijas, kampuose iSkilo bokstai.”® Antrosios pilies gyvavimo laikotarpiu susidares
sluoksnis datuotinas XIV-XV a. riba — XVII a. viduriu.” Pasibaigus kovoms
su kryziuoc¢iy ordinu pilis neteko karinés reik§més. Véliau, apie XV a. pabai-
ga — XVI a. pradzia pilis tampa pavieto centru ir vietininko rezidencija.*® Pagal
archeologiniy tyrimy duomenis antrosios pilies sunykimo ir griuvimo sluoksnis
datuojamas XVII a. viduriu — XX a.8' Po 1362 m. sugriautos pilies griuveny

> BAUBONIS, Z., ZABIELA, G., Lietuvos piliakaniy atlasas, t.3, Vilnius, 2005, p. 80.

* MEKAS, K., Kauno pilis. In: J. JURGINIS (ed.). Lietuvos pilys. Vilnius, 1971,
p. 153; ZALNIERIUS, A., Kauno piliavieté XIV a. antroje puséje — XV a. pradzioje.
Kauno istorijos metrastis, 5, 2004, p. 205.

77 ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metrastis, 3, 2002, p. 8.

" ABRAMAUSKAS, S., Kauno antroji. In: J. MINKEVICIUS (ed.). Lietuvos
architektiiros istorija: nuo seniausiy laiky iki XVII a. vidurio. 1, Vilnius, 1987, p. 95.

™ ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metraitis, 3, 2002, p. 8.

8 SIRUTAVICIUS, M., Kauno pilis XV—XVI amziy sandiiroje. Kauno istorijos
metrastis, 2, 2000, p. 159.

81 ZALNIERIUS, A., Pirmoji Kauno pilis. Kauno istorijos metratis, 3, 2002, p. 8.
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sluoksniu surasta 12 cm ilgio geleziné vinis sta¢iakampe galvute.® Tyrimy auto-
rius taip pat mini 7 dirbinius, kuriuos salyginai prilygina vinimis, apibidindamas
kaip 5-8,6 cm ilgio stac¢iakampés 3—5x9—12 mm, j gala plonéjancias juosteles, su
nezymiai iSreik§tomis galvutémis. Taip pat autorius teigia, kad panasiy dirbiniy
buvo rasta ankstesniy tyrimy metu ir jo nuomone jos turéjusios biiti susijusios
su mediniy konstrukcijy statyba.®* Domintis Kauno pilies konstrukeijy istorija,
publikacijose dazniausiai apraSoma pilies sienos, mirijimo technologija, pasta-
ty struktiira, sieny storiai ir panastis niuansai. Pirmosios mirinés pilies atveju,
neatmetama galimybé, kad metalinés detalés nebuvo naudotos arba naudotos
minimaliai, nes lyginant su Medininky pilies medziaga, kuri pirminéje savo for-
moje buvusi identiska, tokiy detaliy rasta vos keleta vienety. IS saugomy radiniy
muziejuose, matoma, kad pilis nebuvo statyta vien tik gynybos sumetimais, dél
rasty dekoratyviniy pvz., dury apkaly. Siuo metu muziejuose yra saugoma 135
vienetai jvairios paskirties su statybomis susijusios detalés, tarp kuriy jvairiy for-
my viniy, dury apkaly, vyriy, Serdesy. Tarp darbo jrankiy identifikuoti du kirviai,
kurie taip pat galéjo biiti panaudoti, statybiniy detaliy gamyboje.

Medininky pilis viena autentiskiausiy, maziausiai nukentéjusiy piliy dabarti-
nés Lietuvos teritorijoje. Pilis pastatyta pelkétoje lygumoje, nuo Vilniaus nutolu-
si 30 km ] rytus, saugojusi strateginj kelig tarp Vilniaus ir Krévos.?* Vadinamojo
gardininio—aptvarinio tipo, kuriai biidingi tiek romaninio, tiek gotikinio stiliy tra-
dicijy simbioz¢, kuri atrodo buvusi tendencinga LDK piliy statyboje XIV a. Dél
savo geografinés padéties didzioji dalis pilies yra islikusi. Stovédama salia vieno
i§ svarbiausio prekybiniy keliy, vis délto turéjusi biiti statyta gana tvirta, bet kaip
rodo sieny tyrimai, pilis nebuvo statyta gynybiniams tikslams. Mirijimas buves
vendiSkas. Kaip manoma stovéjes penkiy auksty gyvenamasis bokstas, kurio si-
jos buvo dengtos balkiais. Lietuvoje mediniai balkiai buvo naudojami konstruk-
cijose. A. Zalnierius taip pat mini vadinamijjj ,,kalvés“ sluoksnj, kurj ataskaitoje
aprasé K. Mekas. Tac¢iau metaliniy dirbiniy i§ esmés neanalizuoja. I§ straipsnio
suzinome, kad ,, degésiy sluoksnyje buvo rasta keliolika nuo 5 iki 11,5 cm ilgio
viniy pailgomis suplotomis galvutémis. Visos jos degésiy sluoksnyje guléjo ne
toliau kaip 1,5 m atstumu nuo sienos, todél atrodyty, kad jos nukrito ant kiemo
pavirSiaus kartu su sudegusiomis Sauliy galerijomis.” “Prie Siaurinés sienos
kastoje perkasoje degésiuose aptikta apie 20 jvairaus ilgio kaltiniy pailga galvu-

te viniy patekusiy j degésius grinivant sudegusioms Sauliy galerijoms %

82 Tbid., p. 202.

8 Ibid., p. 202.

8 BARANAUSKAS, T., XIV — XVIII a. LDK piliy istorijos apybraizos, in: Lietuvos
pilys ir tvirtovés, 2011, p. 138.

8 Ibid., p. 148.

8 Ibid., p. 156.
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Pelésiais ir kerpe apaugus aukstai, Traky Stai garbinga pilis!®” Tokiomis ei-
lutémis prasideda jzymusis Maironio eilérastis Traky pilis. Tik tikriausiai, kaip
ir i§ daugelio metrastininky nelabai aisku, kuri i§ piliy turima omenyje. Siandien
visiems gerai zinomos trys Traky pilys. Bet Siame darbo ribose bus nagrinétos
tik dvi 1§ jy: Salos ir Pusiasalio pilys. Traky archeologiné medziaga iSsiskiria
savo detalémis. IS geleZiniy radiniy saugomy Traky istorijos muziejaus fonduose
galima susidaryti jspudj, kad tiek vienos tiek kitos pilies statyboms buvo skir-
ti didziuliai finansiniai resursai, atsizvelgiant | to laikotarpio gelezies kainas.
Publikacijose nagrinéjancios Traky piliy istorija ir architektiira, daug démesio
skiriama stilistinei piliy i8vaizdai, miiro technologijy, vietos parinkimo, archi-
tektliriniams niuansams. Kai kuriais atvejais paminima, kad buvo rasta jvairiy
geleziniy daikty ir viniy, pladiau apie tai nekomentuojant. Turimais duomeni-
mis zinoma, kad Salos pilies langai buvo tvirtinami metaliniuose rémuose, kuriy
antspaudai liko glifuose®®. Tokie autoriy sakiniai, kaip ... sunkiy dury vyriams
jtvirtinti smiltainio blokai...% suteikia duomeny apie dury tvirtinimo konstruk-
cija. Ir tai yra pavienés negausios zinios autoriy darbuose. Jdomus teiginys, kad
Traky salos pilyje, be nacionalinés gotikos bruozy, be abejo, galima atrasti ir
europiniy, bet neabejotina, kad pilj staté vietiniai meistrai, turéje gilias ir senas
tradicijas, kurios ir padéjo meistriskai ispresti visus klausimus.” Sis teiginys
skamba dviprasmiskai, nes dar tame paciame tekste yra nuvertinami italai, kurie
neva nesusitvarkyty su tokiu uzdaviniu, taip pat prieStaraujant Marian More-
liovskio min¢iai, kad ¢ia jau¢iama genujieciy arba italy ranka.”’ Kadangi Traky
pilys statytos XIV a., kaip ir didzioji LDK miiriniy piliy, tai kad jas staté uzsienio
ar prisidéjo prie jy statyby abejoniy nekelia. Dar tame pac¢iame Simtmetyje buvo
pakviesti jvairiy Europos miesty amatininkai atvykti ir jsikurti LDK.

Vilniaus Aukstutiné pilis buvusi viena i§ svarbiausiy piliy valstybéje. Sian-
dien dar stovintis vadinamasis Gedimino boksStas mums apie primena ir byloja
kickvieng dieng. Dél §io tyrimo buvo nuspresta perzitiréti E. ir V. Holuboviciy
tyrimy medziaga ir dar keleriy mety tyrimus, manant, kad bus tiksliausiai ir
geriausiai archeologinius radinius atspindinti situacija. Atsizvelgiant i pilies
statytojo europietiSkuma ir nora pritraukti europietiska kultiira, Siek tiek ste-
bétina, kad tarp statybiniy detaliy apart viniy ir keleto kity statybiniy detaliy,
bent j archeologinius sluoksnius nenugulusiy, nerasta juosty, inkary ir panasiy

87 Maironis, eilérastis: Traky pilis.

MIKULIONIS, S., Naujausi duomenys apie Salos pilj, in: Lietuvos pilys, Vilnius,
1971, p. 136.
% Tbid., p. 136.
% Ibid., p. 139.
ol Ibid., p. 139.
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elementy. XV a. pradzia po gaisro Aukstutiné pilis buvusi atstatyta ir rekons-
truota, architekttira jgavo gotikos stiliaus bruozy.”? I pasirinkty mety archeo-
loginiy tyrimy medziagos, buvo atsirinkta 204 vienetai jvairiy geleziniy daikty
susijusiy su statybomis. Daugiau nei 50 % visos masés sudaro vinys, keletas
apkaly, jvairiy skardeliy, kabiy, vyriy ir apkaly, lango grotos strypas.

Kaip atsvara ir palyginimui pasirinktos dvi kryziuoc¢iy pilys. Viena i$ jy va-
dinamosios Veliuonos bevardés pilaités arba, kity tyrinétojy nuomone, Veliuo-
nos motas tick savo konstrukcija, tiek istorija yra idomus archeologinis objek-
tas, sulaukes tyrinétojy démesio. Moto konstrukcija, jo padétj, archeologiniy
tyrimy rezultatus ir tikrojo pavadinimo vingrybes yra tyringj¢ A. Tautaviéius®
ir G. Zabiela.” Trumpai pristatant objekta, reikéty paminéti, kad istoriografijo-
je yra jsitvirtinusi nuomone, kad 1337 m. ¢ia buvo pastatyta bevardé kryziuo-
¢iy pilis, kuri turéjusi blokuoti Veliuonos pilj, ir sudeginta lietuviy.” 1965 m.
A. Tautavicius atliko archeologinius tyrimus, kuriy metu buvo surinkta apie
2000 radiniy.®® Tyrimo metu, sudokumentuota 613 vienety viniy ir/arba jy da-
liy, 4 vienetai vyriy, 35 vienetai jvairiy apkaly, ploksteliy, neaiskios paskirties
elementy. Palyginimui ir dél gausios metaliniy statybiniy detaliy kolekcijos
tyrimui pasirinkta, buvusi kryziuociy, Klaipédos pilis. Kryziuoéiai ypatingai
XIV=XV a. perstatin¢jo daug piliy, ne iSimtis ir Klaipéda. Kapitalinis pilies
perstatymas vyko nuo 1399 iki 1405 m. Statybinés medziagos buvo gabena-
mos i§ jvairiausiy viety, taciau istoriografijoje nenurodoma i$ kur ir kokios me-
dziagos gabentos. Iki galo néra aisku, ar statybos darbai buvo iki galo uzbaigti,
nes po 1424 m. pradéti pilies atstatymo darbai. Pilies rekonstrukcija vykdyta
ne kartg, o 1559 m. siejami su perstatymu j bastéjine pilj.*” 2014 m. Klaipédos
piliavietés tyrimai, turbtt buvo vieni didziausiy ir gausiausiy radiniy skai¢iu-
mi tyrimai. Jy metu istirta 1110 m? plotas, R kurtinos vietoje. Cia susikloste
stori kultiriniai sluoksniai yra XVI a. pradzioje konventing Klaipédos pilj re-
konstruojant j bastéjine buvusios viduramziy pilies grioviy vietoje suformuoty
pylimy pagrindo sluoksniai. Viduramziy pilyje buta dviejy grioviy, kurie buve
apie metro gylio, kuriuos skyré 10 m skersmens pylimas — murinés sienos
pagrindas. Grioviai uzversti XVI a. Tyrimy metu rasta gausi 13 tikst. vienetai

%2 JANKEVICIENE, A., Vilniaus aukstutiné pilis, in: Lietuvos architektiiros istorija,
Vilnius, 1971, p. 96.

% TAUTAVICIUS, A., Seniausia praeitis, in.: Lietuvos vals¢iai: Veliuona, sud.:
Girininkiené, V., Kriks§¢itinas, P. , Seliukaité 1., 2001, p. 63-77.

% ZABIELA, G. Bajerbugo pilis, in.: Lietuvos archeologija, 2005. T. 28, p. 163—174.

% Ibid., p. 167.

% TAUTAVICIUS, A., Seniausia praeitis, Lietuvos valsGiai. Veliuona, sud.:
Girininkiené, V., Kriks§¢itinas, P. , Seliukaité 1., 2001, p. 72, 75.

97 ZULKUS, V., Klaipédos senojo miesto raidos modelis, Spauda, 1991, p. 7-16.
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viniy kolekcija, kurios problematiskas datavimas ir jvairové tapo Sios diserta-
cijos atsiradimo priezastimi.”®

Ketvirtasis skyrius skirtas metaliniy statybiniy detaliy terminologijai. Sta-
tybinés gelezies terminologijos sukonkretinimas yra labai svarbus aspektas
tiriant $ig temga. Pastebima, kad ataskaity radiniy sgrasuose naudojami tokie
terminai, kaip statybiné detalé, gelezinis dirbinys, ar statybiné geleziné detale,
nejvardijant tikslaus jy pavadinimo. Terminologijos nustatymas $io darbo ré-
muose tapo vienu i§ prioritetu. Statybinés metalinés detalés yra pagaminta i§
metalo ir naudojama statyby metu pastato konstrukcijy, strukttiry sutvirtinime,
taip pat dury, langy dekoravimui, sutvirtinimui ir funkcinio naudojimo uZti-
krinimui. Statybose naudotas metalines detales galima skirstyti j dvi dideles
grupes: struktiirinius ir dekoratyvius tvirtinimo elementus.

Vinies termino apibrézimas daugiau maziau visur pateikiamas panasus. Vinis
yra metaliné detalé, turinti kotelj, daznu atveju ir galvute, kurios paskirtis yra kons-
trukciniy elementy, skirtingy ar ty paciy faktiry sutvirtinimas. Priklausomai nuo
gamybos technologijos kotelis gali biiti staéiakampio, keturkampio ar apskritimo
skerspjtivio. Galvutés biina jvairiy formy, kurios gaminamos priklauso nuo funkci-
jos, kuria vinis turi atlikti. Atsizvelgiant j vinies tipa, ji gali jgauti tiek struktiirinio,
tiek dekoratyviojo funkcinio ir/arba nefunkcinio elemento bruozus.

Priezastys, kodél piliy medziagoje, palyginus nerandama didelé metaliniy
detaliy grupiy jvairove, galéty buti tai, kad visy pirma gali bati, kad jei jos
yra jmirytos j pat] mira, tai jy niekas ir nerado be metalo ieskiklio. Taip pat
ne paskutingje vietoje ir zinomas faktas, kad demontuojant pilis besikurianciy
miesty statybai daznai buvo panaudojamos statybai tinkamos detalés.

Penktajame skyriuje pristatoma ir analizuojama statybinés gelezies klasifi-
kacija, tipologija ir chronologija. Metalinés detalés naudotos piliy statyboje Sio
darbo ribose klasifikuojamos j konstrukcinius elementus, langy ir dury kons-
trukcinius ir dekoratyviuosius elementus.

Konstrukciniams elementams priskiriamos vinys, kabés, miiro sgvarZos, medie-
nos savaros, sijy kilpos, uzkabinami laikikliai, jungtys, sieniniai kabliukai, kabliu-
kai, eyed spike and ring, kilpiniai dirzai, sieniniai inkarai, laikikliai, S formos ka-
bliukai. Angliskoje literattiroje taip pat nurodomi roofing lead (greiciausiai plonos
$vino juostos, naudotos dengti stogo dalj arba latakas vandeniui nubégti), flashing
(latakas, arba hidroizoliaciné juosta aplink kaminag, kad nelikty tarpy ir pro stoga ties
sujungimais nelyty lietus), stogo lataky iSpjovos. Pastaryjy iSvardinty elementy néra
identifikuota Lietuvos piliy archeologinéje medziagoje.

% ZABIELA, G., ABROMAVICIUS, E., KRANIAUSKAS, R., URBONAITE,
M., UBIS, E., Klaipédos pilies rytinés kurtinos vietos tyrimai, Archeologiniai
tyringjimai Lietuvoje 2014 m., p. 210-217.
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Mokslingje literatiiroje egzistuoja ne viena, skirtingy autoriy sudaryty viniy
tipologijy. Dazniausiai tipologija biina paremta vieno archeologinio ar istorinio
objekto atveju, reCiau regiono, o dar reéiau Salies ar jai prilyginamos teritorijos
mastu. Nepaisant fakto, kad viniy pavadinimai uzfiksuoti senosiose enciklopedijose
ar saskaity ir inventoriy knygose, autoriai, stengiasi iSrasti naujus tipy pavadini-
mus, nesiejant jy su istoriniais pavadinimais. Pagrindiné problema, kurig pastebi
Sio teksto autore, kad be iSimties visos tipologijos remiasi panaudoty viniy islikusia
bukle. Tuo norima pasakyti, kad pirminis pagamintos vinies vaizdas galéjo skirtis
galutiniame rezultate, ja paveikus mechaniskai, kalimo metu.

Vinis galima tipologizuoti dviem biidais, kombinuojant juos tarpusavyje
arba naudoti tik vieng. Abu biidai vienas kitg papildo. Pirmasis biidas yra vinis
tipologizuoti pagal gamybos biida, antrasis — pagal vizualy vaizda.

Pirmiausia vinys yra skirstomos pagal gamybos biida, nors miisy pasirink-
tu laikotarpiu buvo naudotas tik vienas gamybos biuidas, taciau teksto autorés
nuomone, trumpai vertéty pristatyti ir kitus bidus dél bendro konteksto. Pats
elementariausias buidas, tac¢iau ir daugiausiai fizinés jégos reikalaves biidas buvo
rankomis kaldintos vinys. Kaltinés vinys yra seniausio tipo vinys pagal gamybos
buda. Tiksli jy gamybos pradzia, kaip jau ir anks¢iau minéta, nezinoma, taciau
statyboje naudotos iki XIX a. Sio tipo viniy gamybos bidas salyginai yra gana
aiskus: kaltu formuojamas strypelis, i§ kurio proceso pabaigoje formuojama gal-
vuté, gali biti ir atskirai nukalta, o po to prikalama prie kotelio. Tobul¢jant, tech-
nologijoms, viniy gamybos procesas buvo palengvintas specialiomis staklémis,
kurios metalo juosta supjaustydavo atitinkamo dydzio strypeliais. Priklausomai
nuo vinies paskirties dar kotelio pjovimo metu buvo formuoja nezymi galvuté
arba prikalama atskirai jau po supjaustymo proceso. Tokiu gamybos biidu pa-
gamintos vinys yra vadinamos pusiau kaltinés vinys. Kaltinés ir pusiau kaltinés
vinys kartu rinkoje cirkuliavo ne vieng deSimtmetj. Jau apie pirmuosius ban-
dymus sukurti viniy koteliy pjaustymo stakles galima rasti XVI a. Anglijoje.
Pagrindiniai skirtumai tarp Siy dviejy tipy iSvaizdoje yra tai, kad kaltiniy viniy
koteliai yra uzapvalinti arba smaili, o pusiau kaltiniy (Cut nails) viniy galiukai
yra nukirsti, statiis, apvertus matomas kaip staciakampis, priklausomai nuo kirti-
mo kampo. Taciau Sis pozymis, ne visada gali pasitarnauti, tiriant archeologinius
objektus, kadangi dél jvairiausiy priezasCiy koteliy galiukai yra linke neislik-
ti. Kitas pozymis yra tai, kad kaltiniy viniy koteliy skerspjtvis dazniausiai bus
kvadrato formos, su nezymiais milimetriniais nuokrypiais, pusiau kaltiniy viniy
kotelis bus staciakampio formos, taip pat gali pasitaikyti, kad ties sujungimu
su galvute bus labiau iSformuotas. Vadinamosios industrinio (Wire nails) tipo
vinys sukurtos XIX a. savo iSvaizda tiek gamybos gana akivaizdziai skiriasi
nuo pirmyjy dviejy tipy. Liaudyje $io tipo vinys labiau zinomos fabrikiniy viniy
pavadinimu. Tiesa dél savo nepatvarumo pradzioje nebuvo itin populiarios, bet
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su laiku iStobulinus gamybos technologija, Siandien jos yra pagrindinés naudoja-
mos vinys. Sio tipo viniy galvuté ir kotelis yra apvalis.

Naudojama tipologija yra sudaryta vadinamyjy Veliuonos pilaiciy arche-
ologinés medziagos pagrindu. Kaip atsvaros taskas pasirinktas Sis objektas
del tikslaus ir trumpo chronologinio laikotarpio egzistavimo. Minimo objekto
atveju buvo isanalizuota 613 viniy, kurie galimai gal¢jo biiti panaudoti staty-
bose. Siam tyrimui buvo atrinkti 589 vienetai, like 24 vienetai atmesti, kaip
netinkami dél islikimo laipsnio, pvz., nepilnai islikusi galvuté arba islikes tik
kotelis. Visi atrinkti vinys buvo suskirstyti j 6 grupes ir 13 tipy.

Viniy tipologija sudaryta, atsizvelgiant j vinies galvutés forma: 1. zitrint i$
virSaus; 2. zitirint i§ profilio. Kai kuriais atvejais, gali kilti ginCytinas klausi-
mas dél vinies priskyrimo nurodytam tipui. Taciau Zinotina, tai kad XIV-XVI
vinys buvo kalamos rankomis. D¢l $ios priezasties objektai néra identiski ir ti-
pologiskai suskirstyti buvo jmanoma kartais jzvelgiant tik abstrak¢ius bruozus.
Kiekvienam tipui buvo suteiktas kodas, atsizvelgiant j galvutés forma.

Vyriai yra sudedamoji dury, varty, langiniy ir langy dalis, kuri atlieka vars-
tymo, apdailos/dekoratyving ir apsauging funkcijas. Atsizvelgiant j rasty vyriy
skaiciy ir jy forma bei dydzius galima daryti preliminarias iSvadas apie buvusj
dury, langy kiekj pilyje.

Serdesas (angl.: hinge pivot) yra vyrio dalis, ant kurio buvo kabinamos
durys ir langai, o pats jmontuojamas j medinj ar akmeninj pavirsiy. Jy dydziy
ir formy jvairové atspindi jvairias panaudojimo galimybes®. Modifikuota vinis
taip pat galéjo buti naudojama kaip Serdesas'®.

Juosta arba apkalas (angl.: hinge) yra vyrio sudedamoji dalis. Tokios juos-
tos buvo naudojamas ant pakabos svirties, kas uztikrino dury judéjima. Sios
juostos atliko ne tik jungiamaja, bet tuo paciu ir dekoratyving funkcijas. Pa-
prastai buvo naudojamos paprastos juostos, taciau naudotos ir dekoratyvnés
jvairesniy formy ir rasty. Jos buvo pritvirtinamos vinimis prie medinio pa-
vir§iaus, iSgrezus jose kvadratines, staciakampes ar apskritas skyles.!” Tokia
juosta yra rasta Veliuonos moto medziagoje.

Tokiy kai$¢iy, jy pirminéje padétyje néra aptinkama labai daznai. Vienas i§ tokiy
atvejy ir tai greiciausiai yra tik numanomas yra identifikuotas Traky salos pilies

% GOODALL, I. H., Ironwork in Medieval Britain: An Archaeological Study: v. 31.,
New York, 2017, p. 164.

100 KRAJIC, R., Kovarna v Sezimové Usti a analyza vyrobki ze Zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 78.

101 KRAJIC, R., Kovarna v Sezimové Usti a analyza vyrobki ze Zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 80.
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medziagoje (Inv. Nr. TIM5483). Islikusi fragmento dalis yra 4 cm ilgio ir 2 cm
skersmens, pirminéje padétyje, numanomo prisegamojo vyrio tipo angoje.

Kabés — tai metalinis strypelis, sulenktas abicjuose galuose staciu kampu,
kad biity galima pakabinti ar sujungti daikta. Pagal forma, kuri buvo jtakota pa-
naudojimo budo, i$skiriamos vienos ir dviejy kojeliy kabés'®. Pirmuoju atve-
ju, kabé paprastai blina sudaryta i§ dviejy lygiagre¢iy kojeliy, nusmailintais
galais ir jungiamosios vir§iinés. Pasitaiko i§imciy, kad viena kojelé yra ilgesné
uz kitg. Antruoju atveju viena kojelé yra isskirtinai ilgesné uz kita, nusmailinta,
o trumpesné nezymiai iSreiksta ir neturi smailumo. Nagrin¢jamy piliy atvejais,
kabiy galai daznu atveju yra nutrupgjg, taciau abejotina, kad galai galéjo buti
buki atsizvelgiant | jy funkcinio panaudojimo fakta. Technologiniu pozidiriu
XII-XV amziaus pradzios kabés nesiskiria.'”® Jy forma primena raide ,,U*, o
pagrindiniai skirtumai yra tarp dydzio ir svorio. Pagal funkcija, kabés buvo ga-
minamos trumpesnémis virstinémis ir ilgesnémis kojelémis, arba ilgesne virStine
ir trumpesnémis kojelémis. Kai kurios kabés tur¢jo i§ anksto nustatyta specifing
funkcija, o kitos, ypa¢ smulkesnés, galéjo buti daugiafunkcinés. Nagrinéjamy
LDK piliy atvejais, kabiy galai daznu atveju yra nutrupéje, taciau abejotina, kad
galai galéjo buti buki atsizvelgiant j jy funkcinio panaudojimo fakta.

Uzsienio istoriografijoje fiksuojama daugiau ir jvairesniy geleziniy statybiniy
detaliy. Ypatingai ty $aliy medziagoje, kur yra daug viduramzio laikotarpiu pasta-
tyty piliy. Nors ir negalime pasigirti tokia medziagos jvairove, vis dél to i§ esamos
medziagos darytinos iSvados, kad piliy statyboje vykusi technologiné evoliucija,
naudojant tokias paprastas detales, kaip vinys ir kabés. Sujungimo elementuose ma-
tyt medis buvo naudojamas daugiau, dél medziagos pricinamumo. Sprendziant i$
dury ir langy vyriy, jy dekoratyviy tvirtinimo jousty, geleZis buvo naudota, tiek de-
koro tikslais, tick kaip ilgaamziskesnis varstymo elementas. Vinys, kabés, vyriai lie-
tuviskoje istoriografijoje ilga laika neturéjo savo tipologijos. Sia spraga, bent i§ da-
lies ¢ia bandoma uzpildyti. Zinoma, ateities tyrimais gali bati pildoma ir tikslinama.

Sestasis skyrius skirtas statybiniy geleZies detaliy cheminés sudéties nusta-
tymo tyrimo bandymo rezultatams. Siuo metu vis daugiau populiaréja metaly
cheminés sudéties nustatymo tyrimai. Daug démesio skiriama ankstyvyjy me-
taly ir visam gelezies amziui. Cheminei metalo sudéciai nustatyti yra sukurta ne
vienas biidas ir metodika. Metodo pasirinkimas priklauso nuo to, kokio rezultato
tikimasi ir ko yra tiksliai ieSkoma. Vienas i§ greiéiausiy ir pricinamiausiy me-
tody yra XRF. Tai labai greitas ir nedarantis bandiniui zalos (nedestruktyvus)
medziagy analizés metodas. Cheminé bandinio sudétis nustatoma matuojant

12 KRAJIC, R., Kovarna v Sezimové Usti a analyza vyrobkii ze Zeleza. Sezimovo
Usti — Archeologie stiedovékého poddanského mésta 3, t. 2, 2003, p. 75.
193 Tbid., p. 75.
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charakteringyjy rentgeno spinduliy spektra, emituojama skirtingy cheminiy ele-
menty, esanciy bandinyje, kai bandinys apSvieciamas didelés energijos fotonais
(rentgeno spinduliais). Pats metodas yra patrauklus, vien dél to, kad yra nedes-
truktyvus, kas savaime jau yra pliusas dirbant su muziejiniais eksponatais. Tuo
paciu apmokytas asmuo gali greitai ir efektyviai sumatuoti didziules muziejines
kolekcijas.'™ Siuo metodu surinkti duomenys, gali suteikti informacijos apie
amaty gamybos pobudj,'® taip pat Zaliavos gavybos vieta.

Tyrimui buvo atrinkta 13 eksponaty i§ M. K. Ciurliono dailés muziejaus
fondy. 10 viniy ir 4 kitos paskirties objektai, kabliukas, dury ar varty vars-
tas, jungiamasis elementas, ir kaip nurodyta eksponaty inventoringje knygoje
alebardas. Inventorinéje knygoje nurodyta, kad visi tirti eksponatai buvo rasti
tiriant Kauno pilies rytinj boksto ovala, 1954 m. Tyrimg atliko privati jmoné
UAB ,,Nepriklausomi tyrimai“ Niton XL2 PLUS aparatu.

I§ pateikty duomeny matyti, kad dvylikoje objekty gelezies koncentracija
virija 94 % gaminio sudéties. Cia issiskiria vienas objektas — vinis, kurios
gelezies koncentracija tesudaro 76 % (tt—4409) gaminio sudéties. Visuose tir-
tuose objektuose rasta gelezies ir vario, didziojoje dalyje taip pat ir cinko. 10
objekty rasta §vino, kurio koncentracija nevirsija 1%, taciau objekte tt—4409
fiksuota, net 20 % gaminio sudéties.

Po tokiy rezultaty, iskilo klausimas dél gaminiy Zaliavos. Dirbiniy cheminé
kompozicija jvairi ir kaip minéta pagrinding sudéties dalj sudaré gelezis ir varis.
Tagiau kity elementy gausa yra kelianti klausimy. Sis tyrimas buvo atliktas, kaip
eksperimentas, norint patikrinti metodo galimybes, nagriné¢jamos temos ribose.
Akivaizdu, kad bandiniy kiekis yra per mazas platesnéms iSvadoms. Taciau i$
kity tyréjy daryty tyrimy zinoma, kad kompozicijos vienodumo laipsnis, aptin-
kamas didelése objekty grupése, yra toks, koks grei¢iausiai rodo kg nors daugiau
apie darbo organizavima, techniniy Ziniy perdavima ir jvairiy amaty saveika.

Septintame skyriuje aptariama statybiniy geleziniy detaliy gamyba. leSkoma
prieiga galimy gelezies $altiniy ir jos patekimo keliy j XIV-XVI a. LDK pilis.

Apie metaly gysly, rudos paieskas, riidos lydyma, kasimo jrankius ir net
apie rudininkui ar kalnakasiui reikalingas savybes ir sri¢iy iSmanyma galima

14 ROXBURGH, M. A., HEEREN, S., HUISMAN, D. J., VAN OS, B. J. H., Non—
Destructive Survey of Early Roman Copper—alloy Brooches Using Portable X—Ray
Fluorescence Spectrometry. Archacometry, 61 (1), 2019, p. 57; SHACKLEY, M. S.,
An Introduction to X—Ray Fluorescence (XRF) Analysis in Archaeology. In: M. S.
SHACKLEY (ed.). X-Ray Fluorescence Spectrometry (XRF) in Geoarchaeology.
New York, 2011, p. 9.

15 ROXBURGH, M. A., VAN OS, B. J. H., A Comparative Compositional Study of
7th—to 11th—Century Copper—Alloy Pins from Sedgeford, England, and Domburg,
the Netherlands, Medieval Archaeology, 62(2), 2018, p. 306.
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suzinoti i§ to mety Saltiniy. Vienas i§ to laikotarpio populiariausiy pavyzdziu
yra XVI a. gyvengs ir dirbes gydytojas, geriau zinomas G. Agricola pseudoni-
mu, kuris doméjosi metalurgija. Agricola nepadaré svarbiy atradimy, taciau jo
uzfiksuoti duomenys yra svarbiis nagrinéjant XVI a. metalurgija i§ Siandieni-
nés perspektyvos, remiantis amzininko patirtimi.

Gelezies gamybai viduramziais ir ne tik jais yra svarbis keleta dalyky. Visy
pirma tai pats Saltinis, kasyklos, gysly radimo vietos. Tokios kasyklos buvusios
labai vertingos, o jy savininkai turéjo pasizyméti ne vien sékme, bet ir jvai-
riy sriciy, tokiy, kaip teisé, mineralogija, geologija, techniniai mokslai, net ir
dailés iSmanymu. Atrasti tinkama vieta kasyklai, tuo metu buvo prilyginama
menui, kurj ne bet kas galéjo atlikti, kai kuriems tiesiog pasisekdavo, bet be
anksciau iSvardyty sriciy iSmanymo, tokios kasyklos ilgai nelikdavo vieno-
se rankose. Zinoma, Lietuvoje metaly kasykly néra ir nebuvo. Tagiau metalai
buvo gabenami ir jais buvo prekiaujama LDK. IS istoriniy ir archeologiniy
Saltiniy zinoma, kad Saksonijos kalnakasiai parodé kelig viduramziais ne tik
savo Salyje, bet ir beveik visoje Europoje.

Lietuvoje buvo iSgaunama vadinamoji baly ruda, kuri paprastai yra lengvai
prieinama ir nesunkiai kasama. Istoriografijoje isigaléjusi nuostata, kad riida ka-
sama vasarg, o lydoma rudenj ir ziema.'* Baly rados telkiniams buidingas pelkiy
vandens ,,riebaus™ pavirSiaus, riidingo vandens augmenijos bei grunto apna-
$o0s'”. Ridos gausu pelkiniuose dirvozemiuose, pazliugusiose Zemumose, $al-
tiniuotose upiy ir ezery pakrantése, drégnuose miskuose ir ezeruose, 30-80 cm
gylyje po velénos ar sanasy sluoksniu, zemés pavirsiuje. Riida randama lizdais,
sluoksniais ar pavieniais gabalai'®. Svarbi baly rudos savybé yra ta, kad iSnau-
dojus ji véliau atsinaujina dideliais lizdais ir tuomet ja galima vél eksploatuoti.'®
Riuda buvo kasama atviruoju biidu. Kad zmonés, gyveng nagrinéjamoje teritori-
joje iki ikivalstybiniy laiky mokéjo surasti ir apdoroti baly riida, rodo archeologi-
niai duomenys. Pagal B. Salatkienés duomenis, remiantis Lieporiy gyvenvietés
medziaga, zinoma, kad lietuviai naudojo sudétingesnj plovimo biida, nei per-
plovimas. Taciau pereinant jau j vélesnius, miisy nagriné¢jamus laikus atsiranda
neaiSkumy ar tokiu paciu ir toliau buvo iSgaunama ir paruosiama rida. Kai ku-
riy autoriy teigimu §i operacija buvo kruopsc¢iai mechanizuota XV a. Dauguma
rudy pirmiausia buvo skrudintos zalia mediena, o po to gesinamos vandeniu

16 KULIKAUSKAS 1959, 12. ENDZINAS 1969, 96, STANKUS 2001, 171-172.

17 NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 26.

108 ZULKUS, V., JAROCKIS, R., Vikingy laikai ir ikivalstybinis lakotarpis, Lietuvos
archeologija, t. IV, Klaipédos universiteto leidykla, Klaipéda, 2013, p. 114.

109 NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 20. ZULKUS,
V., JAROCKIS. R., Vikingy laikai ir ikivalstybinis lakotarpis, Lietuvos archeologija,
t. IV, Klaipédos universiteto leidykla, Klaipéda, 2013, p. 114.
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(loschenu), kuris istirpino dalj sieros ir vario junginiy. Pries rudant, ridos pries
org buvo veikiamos oro salygy.''? Biitent tarpas tarp XIV ir XV a. yra neaiskiau-
sias. J. Navasaitis apra§ydamas viduramziy ridnias, didesnigja dalimi remiasi
XVII-XIX a. duomenimis'!. GeleZies gamybai labai svarbi buvo vandens jéga,
kuri palengvino gamybos procesa, taciau kol kas néra patvirtinanciy duomeny,
kad vandens jéga buty naudota specialiai metalurgijai anksciau nei 1408 m. Bri-
tanijoje'? ir 1440 m. Italijoje.""” Taciau J. Navasai¢io nuomone vandens energija
pirmiausia buvo panaudota Vestfalijoje, XIII a. — Pranciizijoje, o XIV a. — Len-
kijoje ir Cekijoje."* Lietuvoje geleZies lydymo krosnims, turinéioms vandens
ratu dumiamas dumples, prigijo rudnés pavadinimas, kuriuo vadintos ir gelezies
gavybos dirbtuvés.!*Vandens rato panaudojimas gelezies lydimo procese leido
pagaminti didesnius, nei 100 kg luitus.''® Manoma, kad vandens ratas LDK, da-
bartinés Lietuvos teritorijoje galéjo atsirasti XIV a. pabaigoje — XV a. metalur-
gijos tikslams."” Taciau tiksliai yra Zinoma, kad toks jrenginys atsirado XV a.
antroje puséje Ridininkuose, priec Merkio upés.''®

Kalvysté yra vienas i$ ty amaty, kuris egzistuoja nuo paciy seniausiy laiky,
kuomet buvo atrasti pirmieji metalai, iSmokta juos apdirbti ir lydyti. IS metalo
lydiniy buvo gaminami jvairQis dirbiniai, papuosalai, ginklai, buities daiktai ir
tos pacios statybinés detalés.

Apie statybiniy geleziniy detaliy gamyba duomenis teikia ir pilyse ar jy
aplinkoje randami kalvio jrankiai, ko pasekoje galima spéti ar Salia pilies buvu-
si kalvé arba jy nebuvimas taip pat gali nurodyti, kad detalés buvo importuoja-
mas ir negaminamos vietoje. Dar senajame gelezies amziuje kalviai jvairiems
darbams turéjo daug universaliy ir specialiy jrankiy: metaliniy skirtingy formy
priekaly, jvairaus dydzio kijy, repliy, kirstuky, dildziy, skyliy pramustuvy,
viniy formavimo jrankiy, galastuvy.' Iki XIII a. datuojamose objektuose kal-
vystés jrankiai yra gana reti, o didziausias kalvio jrankiy lobis yra rastas Doles

11 FORBES, J. R., Metallurgy, in: History of technology, New York, London, 1956,
T.2,p. 71.

I NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 114-117.

12 ELLIS, H., A general introduction to Domesday Book, Commissioner on The Pipe
Rolls of the Kingdom, London, 1833.

3 LAPSLEY, G.T., Eng. Hist. Rev., 1899, 14, 509.

4 NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 102.

15 Ibid., p. 102.

1 TYLECOTE, R. F., A History of Mettalurgy, London, 1992, p. 76.

7 NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 102.

118 Encyklopedyja powszeczna, Warzawa, t.22, 1866, p. 469.

" NAVASAITIS, J., Lietuviska gelezis, Technologija, Kaunas, 2004, p. 90.
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Rausi (Latvijos teritorijoje).'*” I pavaizduoty jrankiy iliustracijose matyti, kad
irankiy didelés kaitos nebuvo. Kalvystés ir metaly liejimo pédsaky buvo rasta
Klaipédos pilies priespilio XIV-XV a. sluoksnius. XV a. uzpiltame griovyje
rasta gargaziy, $lako, liejiniy fragmenty, tiglis, ruosiniy kniedéms, kirstuky,
jrankiy skyléms pramusti, kitoje prie$pilio vietoje rastos replés.'?! Taip pat yra
zinoma, kad priespilyje yra buvusi kalvé apie 1400 m.'*

Perzitréjus nagrinéjamy piliy medziaga muziejy fonduose, buvo identifi-
kuoti keleta kalvio darbo jrankiu. Kauno pilies medziagoje identifikuoti du
kirviai, kuriuos priskirti kalvystéms jrankiams biity pernelyg drasu. Nepaisant
to, Kauno karo muziejaus fonduose yra saugomi keli kilogramai gelezies ar
kito metalo Slako gabaly. Traky piliy medziagoje buvo identifikuoti jrankiai,
kuriuos biity priskirtini kalvystei. Plaktukas (inv. Nr. 14599/1) rastas Traky
pusiasalio pilyje. Plaktukas yra daugiau nei 15 cm ilgio, 4 cm plocio, 3 cm
storio, 834 g svorio, angos skersmuo apie 3 cm, konservuotas, todél dabar yra
sidabro spalvos. Matyt virSutingje plaktuko pavirSiuje matomos dvi LL raidés
viena Salia kitos. Greiciausiai bus plaktuko Seimininko inicialai, biidinga prak-
tika viduramziais. Dar vienas plaktukas (inv. Nr. 573), tik kitokios formos,
trumpesnis ir abu galai smailis rastas Traky Salos pilyje. Jo ilgis 13 cm, plotis
4 cm, storis 4 cm, svoris 36 g. Koto anga sta¢iakampio formos, 1x2 cm dydzio.
Plaktukas (inv. Nr. 4251), forma panasus | pries tai aprasytaji Pusiasalio pilyje,
tik §is rastas Salos pilyje. Pats plaktukas yra staciakampio formos, 16,5 cm
ilgio, 5 cm plocio ir 5 cm storio, bei 904 g svorio, su staciakampio formos
ertme koto jstatymui, kuri yra 1x2,5 cm dydzio. Jrankis (inv. Nr. 4262), kurj i$
dalies biity galima priskirti kalvystei. Dar ir Siandien tokio tipo plaktukai yra
naudojami. Vienas plaktukas skirtas kalimui, o kitas vinies iStraukimui. Jis yra
apie 8 cm ilgio, 3 cm plocio, 2 cm storio, 96 g svorio, su staciakampio formos
1x2,5 cm dydzio anga. Kaltas (inv. Nr. 4250) rastas Traky salos pilies medZzia-
goje. Panasus j didele vinj. Skirtumas matomas pagal kotelio apacia, kuri néra
smailéjanti, o kaip tik tiesiai nukirsta, taip pat dydis. Kaltas yra 20 cm ilgio,
kotelio storis 2x2 cm, galvuté apvali, 2,5 cm skersmens, svoris 324 g.

Traky piliy medziagoje rastieji kalvio jrankiai gali reiksti, kad paciose pilyse
galéjo veikti kalvés. Veliuonos moto atveju gal ir nestebina faktas, kad dél kal-
vio jrankiy nebuvimo, nes greiciausiai jas kryziuociai atsigabeno, o ne gamino
vietoje. Veliuonos motas matyt turéjo biiti statomas analogisku principu, kaip ir

120 ZULKUS, V., JAROCKIS, R., Vikingy laikai ir ikivalstybinis lakotarpis, Lietuvos
archeologija, t. IV, Klaipédos universiteto leidykla, Klaipéda, 2013, p. 118, po:
MUGUREVICS 2001, pav.: 329; 229.

121 ZULKUS, V. Viduramziy Klaipéda. Miestas ir pilis. Archeologija ir istorija,. Vilnius,
2002, p. 130.

122 Tbid., p. 161.
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Dubysenburgo pilis. O Sios pilies statybos aprasytos istoriniuose Saltiniuose, nu-
rodo, kad statybinés medziagos buvo atsigabentos, o ne gaminamos vietoje. Dél
Slako ir ridos gabaly saugomy Kauno karo muziejaus fonduose, galima iSvada,
kad Kauno pilyje archeologiniy tyrimy metu tiesiog nebuvo rasti kalvio jrankiai,
bet vienokios ar kitokios apimties kalvystés veikla gal¢jo biiti vykdoma. Taip pat
atsizvelgus j Kauno pilies padétj realu, kad pvz., vinys galéjo biiti perkamos, o
ne gaminamos vietoje. Vilniaus AukStutinéje pilyje matyt ir naivu buty tikétis
rasti kalvio jrankiy dél pacios pilies statuso ir padéties.

Uzsienio literatiiroje vininkai i$skiriami, kaip atskira kalviy grupé, kuri i$-
skirtinai gamino tik vinis. Vienoje jzymiausiy amatininkus ir jy veiklg uzfiksaves
istorinis Saltinis yra Mendelscheno ir Landauerio dvylikos broliy fondo namy
knygos pavadintos dviem rankrasciais penkiuose tome, kurie saugomi Niurnber-
go miesto bibliotekoje. Beveik 1200 amatininky paveiksly, vaizduojanéiy XV—
XVIII amziy, jie yra vienas i$ svarbiausiy ikipramoniniy amaty vaizdy $altiniy
Europoje. Siose knygose pavyko rasti dviejy vininky portretus. Ikinografiniai
Saltiniai datuojami mazdaug XV a. Pirmojoje iliustracijoje tikétina, ankstyves-
néje, pavaizduotas vininkas savo aplinkoje, sédi ant kédés, rankose laikydamas
viniy galvuéiy formavimo jrankj. Salia yra krosnis, kuri yra paruosta vinies pa-
vir$iaus jkaitinimui. Ant pavaizduotos dvi riiSys viniy. Viena yra apvaliomis gal-
vutémis. Kita panasi | tas kurias vadina astuoneto ar begalybés formos zenklo
formos galvutémis. Vélyvesniame vaizdinyje vinininkas jau vaizduojamas su
platuku kotelio galiuko smailinimo etape. Jo aplinkoje pavaizduota daug vie-
no tipo galvuéiy viniy, kurios sudétos | medinj dubenj. Rijksmuseum saugoma
XVI a. gravitra, kurioje vaizduojamas vinininkas su replémis laikantis kote-
lio dalj, dar jo neatskires nuo ilgojo strypelio.'”® Enciklopedijoje Encyclopédie
ou Dictionnaire raisonné des sciences, des arts et des métiers'** pavaizduotas
XVIII a. viniy gamybos procesas. Cia jau ir pats procesas labiau mechanizuotas.
Taip pat vaizduojamas ne vienas, o trys vininkai. GreiCiausiai vienas i$ jy bus
pagrindinis, o likusieji du pagalbininkai. Zemiau uzfiksuotos pacio viniy gamy-
bos proceso, atskirai pavaizduotos gamintos viniy raiSys, taip pat ir jrankiai. Taip
pat pavyko surasti jau XIX a. pabaiga datuojama spalvota litografija, kurioje
taip pat vazduojamas viniy gamybos procesas. Vaizdavimo biidas Siek tick glu-
minantis, kadangi tuo metu buvo naudojama jau visai kita technologija viniy
gamybos procese. Zinoma kaldintos vinys dar XIX a. buvo gana populiarios dél
savo tvirtumo. Litografijoje vaizduojami trys vyrai, du is jy stovi prie priekaly,
o trecias prie zaizdro kaiting strypelj. Aplink vaizduojami jrankiai ir viniy rasys

123 Vuur, Nicolaes Jansz. Clock, 1597.
124 Cloutier Grossier,” Encyclopédie ou Dictionnaire raisonné des sciences, des arts et
des métiers, vol. 3 (plates). Paris, 1763.
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kurios buvo gaminamos, kurios tiesa sakant savo i§vaizda niekuo nesiskiria nuo
ty kurios buvo gaminamos XIV—XVI a. Skirtumas matomas, kad pasikeité viniy
galvuéiy formavimo jrankis. Sioje litografijoje vaizduojamas jrankis turi kaip
tokj kaminélj pritvirtinta prie stac¢iakampio formos plokstés.

Astuntame skyriuje nagrinéjama statybinés gelezies panaudojimas pilyse.
Lictuvos Didziosios kunigaikstystés teritorijoje, apsibréziant Siandienos Lietu-
vos teritorija, metalo naudojimas statyboje, bent kol kas atrodo sietinas su mia-
rinés statybos pradzia XIV a. Apie tai, kad medinéje piliy statyboje buvo ma-
siSkai naudojama gelezis duomeny néra. XIV a. vyke svarbis istoriniai jvykiai,
besikei¢ianti valdymo struktiira, taip pat rySiy mezgimas ir nuolatinés kovos
verté LDK kunigaikscius statyti mirines pilis, kurios galéjo biiti kaip jtakos ir
valdzios simbolis, tiek turéti gynybing ir reprezentacines funkcijas. Nemaza
dalis mediniy XIV a. Tikrosios Lietuvos piliy XIV-XV a. sandiiroje nuny-
ko, virto dvarais, tac¢iau tokios pilys, kaip Vilniaus, Traky, Kauno, Naugardu-
ko, Gardino dél savo svarbos buvo rekonstruojamos ir perstatinéjamos XV—
XVI a.'?, V. Volungevi¢ius remdamasis XIV-XV a. $altiniais teigia, ,,... kad
absoliuti dauguma piliy LDK XV a. pradzioje buvo medinés, o miirinés pilys
daugiausiai buvo sutelktos valstybés branduolyje, valdovo domene — Tikrojoje
Lietuvoje.“!* Nagrinéjamo laikotarpio perspektyvoje analizuojant archeologi-
nius duomenis $i tendencija, taip pat pastebima. Pasitikint piliy archeologiniy
tyrimy rezultatais ir iStirtumu, atrodo, kad panasiu laikotarpiu statytose pvz.,
Veliuonos mote ir Kauno pilies metaliniy konstrukciniy detaliy kiekis skiriasi
procentais. Veliuonos motui, kuris greiéiausiai buves tik kaip gynybinis pasie-
nio punktas, sunaudota daugiau viniy, nei Kauno pilies statyboje. Tuo tarpu
Kauno pilies medziagoje fiksuotos dekoratyviosios konstrukcinés detalés.

XV a. antros pusés miirinio pastato bendroje konstrukcingje sistemoje svar-
bus vaidmuo teko ir medinéms sijoms, kurios buvo klojamos j mirines kons-
trukcijas, siekiant jas sutvirtinti. Jungiamosioms sijy perdangoms ir marinéms
sienoms sutvirtinti jau XV a. buvo naudojami speciallis geleziniai inkarai. Jie
buvo naudoti tvirtinant Traky salos pilies pagrindinio boksto sieny kampus.
Kai kuriais atvejais pastaty korpusuose skliautines perdangas tarp auksty tvir-
tino skersinémis ir i8ilginémis metalinémis stygomis.'?’

XVI a. tobuléjant statyby technikai, vis daugiau naudota gelezies. Kon-
strukcijose pradéta naudoti gelezj jmiurijamiems inkarams. Kaltiniai gelezies

125 VOLUNGEVICIUS, V., Pilies $esélyje: Teritorija, visuomené ir valdzia Lietuvos
Didziojoje Kunigaikstystéje, Vilnius, Lietuvos kataliky mokslo akademija, Naujasis
zidinys—Aidai, 2015, p. 388.

126 Tbid., p. 392.

127 Tbid., p. 126-127.
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lakstai buvo reikalingi gelezinéms durims ir langinéms. Juostiné gelezis buvo
naudojama langy grotoms, kaltinéms durims tvirtinti, grotiniams vartams ir
daugybei kity kalvio gaminiy. Sioms reikméms geleZies buvo gabenama i$
uzsienio. X VI a. taip pat tobulinta lydimo i$ vietinés zaliavos — pelkiy rados —
technika. Statybose su gelezimi placiau imta naudoti varj, alava, $vina, kitus
metalus, kuriuos pirkdavo uzsienyje tam tikro dydzio gabalais. Vario laksty
reikéjo dekoratyvinéms groteléms ir detaléms gaminti. Svinas buvo naudoja-
mas kaip jungiamoji medziaga langy stikle ir vitrazuose.'?

Kaip jau minéta XVI a. pradéta naudoti ir metalines jungiamagsias. I§
gelezies buvo gaminamos templés ir inkarai, montuojami j sieny mira. Jais
pastato korpusas biidavo sutvirtinamas su arkinémis auksty perdangomis. Toks
tvirtinimo biidas pirmiausia buvo pradétas naudoti dvary ir piliy miriniuose
pastatuose, buvusiuose ne miestuose ir susisjusiuose su gynyba. Geleziniai
inkarai tvirtinant sienas Lietuvoje buvo naudojami jau XV amziuje. Taciau
plac¢iau pradéti naudoti tik X VI a. antroje puséje ir XVII a., pavyzdziui, Birzy
pilyje. Neretai pastatuose biidavo derinamos dvejopos jungiamosios detalés:
medinés ir metalinés (pavyzdziui, XVI a. prekiy sandéliukuose Kaune). Kai
metalinés jungiamosios detalés biidavo iSoréje, ant sieny plokstumos buvo ma-
tyti templiy galai, jtvirtinti, S, Z, re¢iau — X raidés formos.'” Inkarai dar buvo
naudojami mediniy sijy pritvirtinimui prie isilginiy sieny, padeda suformuoti
stabilig auks$ty miry sieny ir mediniy perdangy konstrukcija'*°.

Langy apvadus tvirtindavo per anga perki$tu mediniu arba metaliniu vir-
bu. XVI a. langus stiklindavo nedideliais stiklo laksteliais, kuriuos sujung-
davo alaviniais rémais. Stiklg tvirtindavo prie metaliniy tinkliniy rémy arba
jtaisydavo ] medinius'®'.

Viniy vaidmuo piliy statyboje yra neabejotinas. Esminis klausimas buvo kuriy
tipy ir dydziy vinys buvo naudojamos statyboje ir kokiose konstrukcijose? Sm-
lednik pilies tyréjai savo tyrimy rezultatus pateiké monografijoje, kurioje aptaré
ir vinis konstrukcijose. Pasak tyréjy vinies dydis ir jos forma nusako jos paskirtj,
kuri gali biiti tiek mechaniné, tick dekoratyviné. Tyrimy autorius teigia, kad 10 cm
ir didesnés vinys buvo naudojamos konstrukcijose, 5 cm vinys buvo naudojamos
pasagy kaustymui, o visiskai nedidelés baty gamyboje. Vinys su staciakampio for-
mos galvutémis didesnés nei 6 cm naudotos sujungti smulkius elementus, o didesnés

28 Thid., p. 156-157.

12 ABRAMAUSKAS, S., Mirinés statybos raida Lietuvoje XIII-XVI a., Vilnius,
2012, p. 158 159.

130 PURLYS, E., Metalo ir medzio panaudojimo Vilniaus XVII-XIX a. pastaty sieny ir
skliauty tvirtinimo konstrukcijose pavyzdziai, Kultiros paminklai, t. 21, 2017, p. 165.

31 ABRAMAUSKAS, S., Mirinés statybos raida Lietuvoje XIII-XVI a., Vilnius,
2012, p. 165.
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nei 10 cm, kaip didesniems elementams pvz., stogo lentoms.'*? Mali grad pilies ty-
rimuose rastosios vinys taip pat klasifikuojamos tokiu pat principu, kaip ir pries tai
apradytoji Smlednik pilis.’* Sio teksto nagrinéjamy piliy rémuose archeologinéje
medziagoje randamos vinys taip pat pieSia LDK piliy statyboje naudotas techno-
logijas, taip pat i$ dalies darytinos iSvados apie pilims skiriama finansavima. Me-
dininkuose, Nemencingje viniy kiekis gana menkas arba jo ivis néra, kas rodyty,
kad dél tam tikry priezaséiy jos nebuvo naudotos. Traky piliy viniy kolekcija yra
iSraiskingesné ir teikia daugiau duomeny apie jy panaudojimg. Akivaizdu, kad to-
kios pilies statybai buvo mestos didelés 1éSos. Stebina Kauno pilies medziaga, ku-
rioje viniy kiekis néra didelis. Atsizvelgiant  pilies buvusj statusg ir lokacija kyla
klausimy, dél tokio mazo statybiniy gelezies detaliy kiekio. Dél Aukstutinés pilies
sluoksniy specifiskumo, buvo daroma archeologiniy tyrimy atranka, pagal kuriy
medziaga bus daromos teorinés priegos, bandant rekonstruoti metaliniy detaliy
panaudojima pilyje. Palyginus su pasirinktomis kryziuoc¢iy Klaipédos pilimi ir Veli-
uonos motu ir LDK piliy, pastebima, kad kryziuoCiy pilyse geleziniy detaliy kiekiai
yra kelis kartus didesni. Viso to priezastis galéty biiti gelezies ir jos gaminiy auksta
kaina, piliy statymo tradicijy buvimas ir nebuvimas ir gelezies jose naudojimas.

Devintame skyriuje bandoma atsakyti j klausima gelezis pilyse — moderniz-
mo elementas ar biitinas muro priedas? XIII a.—XIV a. vid. mediniy piliy kul-
tiriniuose sluoksniuose geleziniy statybiniy detaliy pasitaiko retai. Tg puikiai
iliustruoja Nemencinés pilies pavyzdys. XIV a. I p. medinés pilies sluoksniuose
rasta viena vinis ir keletas su klaustuku identifikuojamy viniy koteliy. Maisia-
galos pilies, sudegusios XIV a. Il p., atveju taip pat panasi situacija. Rasta vos
viena vinis, keletas viniy koteliy, kabé. Tokie pavyzdziai rodo, kad tikétina, jog
minimaliai gelezis galéjo biiti naudojama ir mediniy piliy statyboje, taciau apart
hipotetinio pamastymo, paremto vos keliais vienetais viniy, kurios galéjo atsiras-
ti piliakalniy teritorijose ir dél kity priezasciy, realiy fakty néra.

XIV a. vid. medinés pilys, jei buvo sudeginamos ar nebetekdavo strate-
ginés, gynybinés reik§més buvo apleidziamos ar nebeatstatomos. Didzioji jy
dalis statoma kitose, naujose vietose i§skyrus Vilniaus Aukstuting pilj."** Tad
Sioje vietoje negalime stebéti vienos pilies nattiralaus peréjimo nuo medinés
prie miirinés statybos iSskyrus minétaji atvejj.

Siejant metalo panaudojimo gausa su miriniy piliy statyba reikéty jvertinti ke-
leta fakty. Visy pirma, tai kad mediniy piliy vietose palyginus randami minimals
kiekiai metaliniy detaliy galéty hipotetiskai reiksti, kad arba jy mazai naudojo, arba
savo funkcija puikiai atliko ir medinés vinys, arba kas taip pat tikétina prisiminus,

122 STULAR, B., VINTAR, A., Small finds, in: Smlednik castle, Ljubliana, 2015, p. 48.
133 STULAR, B., High Medieval Castle in Kamnik, Ljubliana, 2009, p. 91.
134 ZABIELA, G., Lietuvos medinés pilys, Vilnius, 1995, p. 180.

59



tai kad uzsienio istoriografijoje fiksuoti faktai, kuomet apleidziant fortg ar vélesniais
laikais persikraustant i§ vienos vietos i kita, metalinés detalés, dél didelés jy kainos
buvo issirenkamos ir panaudojamos kito objekto statybai. Zinoma §i hipotezé kol
kas yra tik literattirinis nukrypimas, tam dar reikalinga atlikti papildomus tyrimus.
Tuo tarpu miiriniy piliy ankstyviausi sluoksniai, rodyty tokiy detaliy panaudojimo
augima. Tiesa nelabai staigy, bet gana palaipsniska. Taip pat jvertinant iSorines
aplinkybes, kodél pvz. Kauno ar Medininky piliy atvejais islikusiy, pvz., viniy yra
mazi, atsizvelgiant j reikSmingumg ir buvusj statusg.

Lyginant LDK miriniy piliy statyba su to pacio laikotarpio kryziuociy pi-
limis, atkreiptinas démesys pirmiausia j Veliuonos mota, dél zZinomos tikslios
vienalaikés statybos pradzios ir pilies gyvavimo laikotarpio. Archeologiniy
tyrimy metu rastos vinys chronologiskai siejasi su rasytiniuose Saltiniuose mi-
nima 1337 m. moto statybos pradzios data. Pagal turimus duomenis, Zinoma,
kad Veliuonos moto statyboje naudotos universalios vinys (vinys su apskritimo
galvutémis). Tokiy viniy rasta 49 vnt., sprendziant, pagal bendra ilgj tvirtina-
my pavirsiy storis galéjo biiti ne mazesnis nei 8,5-9,6 cm. Universaliy viniy
grupei taip pat buty galima priskirti vinis su rozetés formos galvutémis. Jy
identifikuota 30 vnt. Malksny ir lentjuosciy tvirtinimui naudotos vinys su tra-
pecijos formos galvutémis. Pagal viniy bendro ilgio matavimus teigtina, kad
naudoty malksny storis buves ne didesnis nei 9 cm. Manytina, kad durys buvo
dekoruotos, su tikslu turéti apsauging funkcija, nes rasta 140 vnt. viniy su pu-
siau apskritimo formos galvutémis. Dazniausiai pasitaikes $iy viniy ilgis buves
ne didesnis nei 9 cm, tai galéty reiksti ir dury storio ribg. Taciau neislikus ori-
ginaliems dury fragmentams, sudétinga biity pasakyti, kokiu ornamentu buvo
dekoruota. Galima biity tik kliautis pavyzdziais, vienas i§ tokiy yra saugomas
Nacionaliniame Danijos muziejuje. Taip pat durys buvo tvirtinamos ir/arba
dekoruojamos apkalais/juostomis, o tvirtinami L raidés formos vinimis. Dél
iSlikusiy juosty/apkaly fragmenty, galima tik konstatuoti fakta, kad jie buvo
naudojami dury dekore ir tvirtinime, taip pat, kad jy tvirtinimui naudotos L rai-
dés formos vinys. Taciau neturime duomeny, koks buvo bendras tokiy juosty/
apkaly ilgis. Durys buvusios tvirtinamos su geleziniais vyriais, identifikuoti 3
vnt. didesniy Serdesy ir vienas nedidelis, matyt bus lango. Stogy tvirtinimui
naudotos kelios riisys viniy. Tarp jy yra T formos vinys, jos naudotos stogy
dangos tvirtinimui, tokiy identifikuota 91 vnt. o tvirtinamo objekto storis ne-
galéjo buti didesnis nei 7-8 cm. Stogy tvirtinimui taip pat naudotos vinys su
stogelio formos galvutémis. Sios grupés viniy identifikuota 106 vnt. Si viniy
grupé iSsiskyre viniy dydziy intervalu nuo 8 cm iki 30 cm dydzio. UzZsienio au-
toriai nurodo, kad jos buvo naudotos pastaty statyboje, tvirtinant konstrukcijas,
taciau iSsamesnio paaiskinimo nepateikia. Be viniy ir keletos apkaly buvo rasti
keli metaliniai dirbiniai su nejvardyta paskirtimi. Analogy Sioms detaléms ne-
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pavyko rasti. Viena i§ detaliy yra staciakampis su iSlenktu ragu. Tai galéjo bati
balkiy sujungimo elementas, arba primityvus vadinamojo inkaro padirbinys.

Abramausko teiginys, kad piliy statytboje gelezis pradéta naudoti XVI a.,
i§ esmés yra gincytinas. Daugelio piliy XIV a. sluoksniuose yra randama viniy,
taip pat daznu atveju minimos ir jvairios metalinés detalés, kuriy paskirties
tyrimy autoriai nevisada gali jvardinti.

Modernéjanti statyba verté ieSkoti tvirtesniy ir ilgaamziskesniy tvirtinimo
biidy. Mediena su laiku greiciau irdavo, tad tam puikiai gal¢jo pasitarnauti
metalinés konstrukcijos, kurios tai pat turéjusios buiti daug karty tvirtesnés.
Pati miro technologija dél svorio reikalavo stipresniy tvirtinimo elementy.
Remiantis archeologiniais duomenimis, manytina, kad gelezis buvo miiro pa-
lydove, bet tuo paciu tai buvo ir modernizmo elementas. Nagrinéjamo laiko-
tarpio kultliriniuose sluoksniuose, kol kas nepavyko identifikuoti skliauty lai-
kymo juosty, inkary, metalinés armatiiros, ar kity geleziniy konstrukcijy. Apie
panaudoto metalo santykj su miiru galime spresti tik islikusiy viniy, kuriy nu-
statyti tipai ir funkciSkumas gali paaiskinti kiek realiai buvo naudojamas me-
talas miiro konstrukcijose. Zinomas faktas, kad tiriant Vilniaus Zemutine pilj,
rastos vinys, buvusios su miro likuciais, tai rodo, jas buvus jmarijus.'* Vis
delto nagriné¢jamy piliy kontekste, bent jau tyrimy autoriai ataskaitose nemini
ant viniy buvusiy muro likuciy. Tai galéty reiksti, kad vinys naudotos didziaja
dalimi tik tvirtinant medinius pavirsius, pvz., grindis, ar prikalant malksnas
stogams. Mediniai pavirSiai taip pat galéjo buti tvirtinti prie miiro, gal dél to,
minimu atveju vinys buvusios su miro likuciais. Esmé yra tai, kad viniy, langy
ir dury tvirtinimo, apsaugos elementy gauséja biitent su miriniy piliy statyba,
medinése pilyse tokiy detaliy randama vos po kelis vienetus.

Gelezies panaudojima piliy statyboje, kaip modernumo atspindj, galima su-
prasti per tokiy detaliy palyginima kity pastaty statyboje datuojamuose tuo paciu
periodu. Lyginant XIV a. medines pilis su tame paciame laikotarpyje statytomis pi-
limis, galima pastebéti didziule takoskyra. Jau anksciau tekste aprasytose medinése
Maisiagalos ir Nemenéinés pilyse rasta po vieng sveikg vinj ir keletas viniy koteliy.
Maisiagalos pilyje rasta THO tipo vinis, o Nemencingje KTB tipo. Neabejotina,
kad Siose medinése pilyse gelezinés detalés, kaip kengés kabliukai, apkalai/juos-
tos, buvo naudotos. Spynos turéjo biti ir naudojamos, kadangi MaiSiagalos pilyje
rasti du raktai, Nemenc¢inés pilyje - vienas. Taciau metaliniy detaliy panaudojimas
nebuvo toks intensyvus, kaip miriniy piliy statyboje tame paciame laikmetyje. Ker-
navéje, XIV a. miestai aukstutinis ir Zemutinis, taip pilys buvo mediniai. archeolo-
giniy tyrimy eigoje pavyko suzinoti kokios buvo pastaty konstrukcijos. Sienoms

135 Vilniaus Zemutinés pilies rimai (1989 mety tyrimai), red. TAUTAVICIUS A.,
Vilnius, 1991, p. 37
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naudoti skobtiniai apvaliis rastai, galuose iSkertami ploksc¢iadugniai grioveliai, jy
suleidimui.’*® Stogy konstrukcijos buvo sukabinamos specialiomis skabémis, taip
pat negausiai randama ir manoma, kad buvo naudotos vinys A ir THO tipo. Tokiy
rasta keli vienetai ir manoma, kad jos buvo naudotos sudétingesnéms konstrukei-
joms, durims ir stogams.'” XIV a. negausiai, bet po truputj gelezinés statybinés
detalés naudojamos ir medingje statyboje. Taciau tai nebuvo jprasta praktika taikyta
paprasty miestieiy ar kaimieciy gyvenamuosiuose namuose verciau iSimtis. Lietu-
voje medinius pastatus staté dazniau, nei mirinius ne tik viduramziy laikotarpiu, bet
ir moderniaisiais laikais."*®

Statybinés gelezinés detalés nuo XIV a. naudojamos miiriniy piliy staty-
boje, taciau metalo panaudojimas pilyse matyt paskatino pagal iSgales tokias
detales naudoti ir medinéje statyboje.

ISvados

1. ISanalizavus dabartinéje Lietuvos teritorijoje buvusiy LDK ir Ordino pi-
liy Viduramziy piliy statybiniy geleziniy detaliy medziaga, remiantis uzsienio
pavyzdziais sukurta terminologija, leidzianti jvardyti tikslius statybiniy detaliy
pavadinimus. Terminologijos jvedimas ir sukonkretinimas suteikia tyréjui pa-
pildoma jrankj archeologinés medziagos duomeny apdorojimui ir analizei. Api-
budintos Lietuvos archeologinéje medziagoje dazniausiai randamos statybiniy
geleziniy detaliy grupés: vinys, vyriai, kabés. Sukonkretintas ir i§grynintas viniy
i$skirstymas pagal gamybos biida: kaltinés, pusiau kaltinés ir industrinés. Priskir-
ti strukttiriniai, dekoratyviojo funkciniai, dekoratyviojo nefunkciniai elementy
bruozai. Pakoreguotas vyrio apibrézimas iS i$skirtos paskiros jo dalys: Serdesas,
juosta/apkalas, kaistis. Taip pat pagal R. Krajic shcemg pritaikyta Serdeso daliy
terminija: pakabos svirtis, montavimo rankena ir vir§tiné. Pati geleziné statybiné
detalé yra naudojama pastato konstrukcijy, strukttiry sutvirtinime, jo elementy
(dury, langy) dekoravimui, ir funkcinio naudojimo uztikrinimui. Geleziniy de-
taliy terminija yra platesné, taciau nesant duomeny apie tokiy detaliy fiksacija
nagrinéty piliy kulttriniuose sluoksniuose, jos pristatomos, taciau neanalizuotos.
Tarp tokiy detaliy pavyzdziy yra metalinés stygos ir/ar inkarai.

2. Statybinés gelezinés detalés tipologizuotos pagal jy vizualines ypatybes.
Tipologija sudaryta dazniausiai pasitaikancioms statybiniy geleziniy detaliy

136 VITKUNAS, M., Kernavés miestas XIII-XIV amzZiuje, in: Lietuvos lokaliniai
tyrimai, MUSNINKAI. KERNAVE. CIOBISKIS, Vilnius, 2007, p. 147.

17 Tbid. p. 147.

138 ZABIELA, G., Wooden Structures of the MIddle Ages, in: A Hundred years of
Archaeological Discoveries in Lithuania, Vilnius, 2016, p. 349.

62



grupéms: vinims, vyriams, kabéms. Vinys sudaro daugiau nei pus¢ randamy
metaliniy statybiniy detaliy. Pagal vizualines ypatybes isskirta 15 jy tipy. Vi-
zualinémis ypatybémis laikomos viniy galvuéiy formos, kurios nurodo funk-
cionalumg. Vinies kotelis yra vienas i§ pozymiy nusakantis vinies apytikslj
pagamino laikotarpj. Taciau kaltiniy viniy koteliy gamybos technologija buvo
budinga nagrinéto laikotarpio kontekste ir keiciasi daug vélesniuose amziuose.
Dél sios priezasties yra hipotetiné galimybeé datuoti vinis pagal koteliy skers-
pjuvi, taciau tik ilgoje laiko perspektyvoje, kuomet analizuojama platus lai-
kotarpiy spektras. Viniy tipy jvairové daug didesné, dél Sios priezasties Siame
darbe koncentruotasi j vinis, kurios pagal paskirtj buvo naudojamos pastaty
konstrukcijose, stogy dangos tvirtinimuose, dury, langy ir grindjuosciy tvir-
tinime. Chronologiniam tipy pagrindimui remtasi B. Gierlach, R. Krajic, J.
Goodhall sudarytomis chronologijomis, vyriams ir kabéms pritaikytos J. Go-
odhall ir R. Krajic tipologijos. Serdesy pagal pakabos svirties skerspjivj i3-
skirti 2 tipai (apskritimo ir sta¢iakampio skerpspjiivio), vyriy juosty - irgi 2
tipai (paprastas ir dekoratyvus). Kabiy tipologijoje i$skirti 4 tipai su 14 potipiy.

3. Remiantis Veliuonos moto kulttiriniu sluoksniu buvo nustatytas panau-
doty geleziniy statybiniy detaliy datavimas. To pasekoje isskirtus tipus buvo
bandyta panaudoti, datuojant statybines detales tose pilyse, kuriose kulttriniai
sluoksniai permaisyti, muziejuose saugomos medziagos koreliacijai su tyri-
my duomenimis. Taciau metalinés detalés randamos permaiSytuose kultiri-
niuose sluoksniuose be platesnio konteksto nurodo tik panaudojimo funkci-
ja, o chronologinis datavimas yra abejotinas dél plataus vartojimo ilgo laiko
perspektyvoje.

Atlikto bandymo XRF metodo metu, nustatyta, kad 14-likoje geleziniy sta-
tybiniy detaliy i§ Kauno pilies chemingje sudétyje, didesniy tarpusavio skirtu-
my, iSskyrus vieng atvejj, néra.

4. Geleziné statybinés detalés Lietuvos pilyse atsiranda kartu su miiru, nes
kaip rodo Viduramziy mediniy piliy (vélyvuyjuy piliakalniy) tyrinéjimai) jy me-
dziagoje pastaryjy beveik néra. ISimtj sudaro tik Ordino statytos medinés pilai-
tés (Veliuonos motas) kur tokiy statybiniy detaliy apstu. Geleziniy statybiniy
detaliy panaudojimas LDK mirinése pilyse néra susijes su §iy piliy konstruk-
ciniais dalykais, gausiausiai randamos gelezinés vinys yra naudotos mediniy
elementy sutvirtinimui ir kai kada — jy sujungimui su mirine dalimi. Gelezinés
statybinés detalés kaip ir pati miiro technika yra modernizmo elementas Vidu-
ramziy piliy statyboje.
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