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FOREWORD FROM THE EXECUTIVE EDITOR

As with the previous (37th) issue of the Antaeus (Yearbook of the Institute of Archaeology), the
present volume brings together a selection of research papers addressing a certain time period;
the Bronze Age on this occasion. The current volume, despite containing fewer studies than the
previous issues, is in line with the editorial board’s ambition to publish a new volume at regular —
annual — intervals, even at the expense of the overall length of the publication. With the aim to
assemble a broad spectrum of Bronze Age research studies from the territory of Hungary, the
current issue touches upon a wide range of themes stretching across the many hundreds of years
of the Bronze Age period: from the facial reconstruction of an Early Bronze Age woman, to the
domestication of horses and Middle Bronze Age dress ornaments, to the study of the large, Late
Bronze Age fortified settlements. These topics cover the key issues of current European Bronze
Age research, including the archaeological application of DNA analyses, and the theoretical
approaches of political economies, therefore the outcomes presented here will hopefully be of
wide international interest. Some of the research was carried out within the framework of the
Lendiilet/Momentum Mobility Research Group launched in 2015, supported by the Hungarian
Academy of Sciences at the Institute of Archaeology, Research Centre for the Humanities.

The paper by Agnes Kustar and her colleagues presents the facial reconstruction of an Early
Bronze Age female burial. The work serves as the first facial reconstruction study where DNA
data was also considered regarding the pigmentation (eye and hair colour, skin tone) of a Bronze
Age individual from present-day Hungary.

The two studies put forward by Eszter Melis and Gabriella Kulcsar as main authors, both
discuss the results of micro-regional settlement investigations aimed to explore Early and Middle
Bronze Age settlement structures using non-destructive methods. The settlement investigations
conducted by Eszter Melis and her team focussed on the region of Nagycenk, nearby Lake
Neusiedl. The data published here represents a significant piece of archaeological research as
information from the region occupied by the Gata—Wieselburg culture has been lacking in the past
three decades. Furthermore, the site of Nagycenk-Kévesmezo is one of the few Gata—Wieselburg
settlements investigated by a modern archaeological excavation.

Gabriella Kulcsar and her team discuss the Middle Bronze Age pit burial of a mature adult
female with evidence for multiple physical trauma, from Central Hungary. The study touches
upon the interpretation of pit burials in the context of the settlements of Bronze Age communities
who otherwise practiced inhumation and cremation as their nominal mortuary tradition.

Géza Szabd’s paper examines the so-called Tolnanémedi-type hoard horizon comprised
primarily of dress ornament assemblages across to the Middle Bronze Age along with a newly
discovered hoard from Mucsi in Tolna county. The publication includes the reconstruction of a
costume worn by high status female members of the Transdanubian Encrusted Pottery culture
and provides an interpretation of the symbolism of such ornaments.

The study by Gabor Ilon provides an overview of Bronze Age moulds and their distribution
in the Carpathian Basin. The paper considers the assemblage as important evidence for local
metallurgy, and sheds new light on the organisation and specialisation of bronze production.

Robert Bozi and Géza Szabo explore the question of horse domestication within the context of
Bronze Age cultures in Central and Eastern Hungary, based on the evidence of horse gear made
of antler appearing first during the 2nd millennium in the Carpathian Basin. The study relies on
newly discovered horse remains and their associated absolute dates.

The paper by Vajk Szeverényi and his colleagues discusses the results of their most recent exca-
vation programme conducted at Csanadpalota; a prime example of a so-called “mega fort’ or large-
scale fortified settlement typical in the Late Bronze Age in Southeast Europe. Anna Priskin in her
study gives a detailed insight into the production and use of grinding stones recovered at the site.
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GABOR ILON

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN
A CATALOGUE OF SITES AND FINDS

In memoriam Tibor Kovacs (1940-2013)

Zusammenfassung: Die aus Stein oder Ton gefertigten Gussformen sind wichtige Beweise lokaler
Metallurgie und entsprechender Fachleute. Vorliegende Studie lokalisiert die verschiedenartigen bronze-
zeitlichen Zentren der Metallverarbeitung im Karpatenbecken anhand der Verbreitung dieser Formen.
Ergebnisse hinsichtlich der frithen, mittleren und spiten Bronzezeit werden mithilfe von Landkarten und
Tabellen erldutert. Ziel des Verfassers ist, unter Anwendung einheitlicher Priifkriterien eine angemessene
Grundlage fiir weitere internationale archdometrische Forschungen zu schaffen.

Keywords: casting moulds, metalworking, metalsmiths, workshops, Bronze Age, Carpathian Basin

Research today differs between independent specialists in each phase of metal processing, from
mining to metalsmithing.! Casting moulds were most probably made by metalsmiths themselves,
that is, the same craftspeople who used them. Single-use casting moulds made from sand or
clay and reusable ones made from stone, a special kind of ceramic material resembling stone,
or, rarely, bronze, are crucial evidence of the presence of local metalworking (and the related
specialists), thus providing substantial information for Bronze Age archaeology.?

Bronze Age casting moulds from Hungary — a personal view

I started to attend the excavations at Velem-Szent Vid back in the 1970s, still a high school student.
It was the first time for me there to have a casting mould in my hands, and, later on, on a second
occasion during a visit to the Miske Collection of the Savaria Museum. The significance of these
finds became revealed to me through field stories by the archaeologists who led the excavation,
Gabor Bandi and Maria Fekete, and their guests: Istvan Bona, Géza Komordczy, and Gabor Vékony.
The first stone mould I ever found came to light in 1985 from Grave 6 in an Arpadian-period
cemetery at Mez6lak-Szentpéteri-domb (Tuble 3. 55), one of my own excavations.’ This specimen
was made in the Late Bronze Age to cast a single socketed bronze axe; it later became transformed
into a core piece and, finally, used perhaps as a whetstone during the Arpadian period. I also found,
during the summer of 1986, a (maybe dolomite-tempered) clay mould for casting perhaps loops

U Jockenhovel 1986 215, Abb. 3; Jockenhovel 2018 314; Sperling 2019 162, 165, Abb. 3—4, 9, Table 1-2;
Molloy — Médlinger 2020 176.

2 Gazdapusztai 1959; Bona 1960; Bona 1975; Ecsedy 1982; Ecsedy 1995; Kovacs 1995; Nessel 2019
163—-165; Molnar et al. 2021 14.

3 llon 1989 21, fig. 7. 2.
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in ‘Grave 2’ in Tumulus no. I11/4 at Németbanya (7Table 3. 60). According to the anthropological
analysis, the disturbed burial mound (Grave 3) was the final resting place of an adult woman —
however, this result never got into international circulation.* In my opinion, the four separate ‘grave’
remains unearthed at different points of the tumulus belonged to a single burial — a phenomenon
not without analogies, observed on field and confirmed by anthropological evaluation several times
before. In 1988, I found three casting moulds with a Keftiu or oxhide ingot mould among them,
admixed with human remains, in Section K-6, Pit A at Gor-Kapolnadomb (7able 3. 38). These
finds were published shortly after their discovery,® and the identification of the ingot mould as a
‘Keftiu’ type has become accepted by international research.® Besides their publication, one of
the casting moulds found at Goér-Kapolnadomb was subjected to scanning electric microscope
analysis with considerable results: its raw material was identified as rhyolite from Sarszentmiklos
(county Fejér) at a distance of approximately 150 km.” The object’s inner surface contained tin
(Sn) and lead (Pb) remains, indicating its one-time use in casting processes. The thin section
samples taken for petrographic analysis from most casting moulds from Gor became lost around
the end of the 1990s, during the integration of the Central Museum Directorate into the Hungarian
National Museum. As a consequence, Balint Péterdi had to carry out such analyses on other Middle
Bronze Age moulds in the collection of the Hungarian National Museum, of mostly unidentified
origin but sometimes with their findspot known Fiizesabony-Oregdomb (Table 2. 20), Sarkad area
(Table 2. 55), Szazhalombatta-Foldvar (Table 2. 654), Szazhalombatta-Téglagyar (Tuble 2. 65B),
Szelevény-Demeter-part (Table 2. 66), Tiszakeszi (Table 2. 72).8 In the meantime, I have published
a short study about the find material of a metal workshop discovered at Gor. Furthermore, the
petrographic analysis of the Urnfield-period moulds from Sarmellék (Table 3. 79, fig. 5) was
completed in 2022; the publication of the results is scheduled for the following year.

Next, I started to collect casting moulds and finds related to bronzeworking from sites all
over the Carpathian Basin. My goal was to prepare a manuscript, together with Tibor Kovacs,
for a single volume for the series Prdhistorische Bronzefunde. He started a similar investigation
earlier, focusing on finds from Transdanubia, and already had several drawings and descriptions
prepared for a monographic publication (see the back of Inventaria Praehistorica Hungariae 6,
where the volume Neuere bronzezeitliche Hortfunde Transdanubiens is marked as upcoming —
regrettably, it was never completed in the end). Tibor Kovécs was obtained from scientific work
by his tasks as General Director of the Hungarian National Museum and later by his lasting illness
and death in 2013. Finally, as it had already been announced, Prdhistorische Bronzefunde became
discontinued (manuscripts were not accepted after 2010), and the founding editor, Hermann
Miiller-Karpe, died in 2013. These circumstances forced me to rethink my publishing goals.

Several observations were presented in a study during the first collecting phase.'® These can
be summarised as the followings:

1. The number of casting moulds and objects related to bronzeworking and the number of
related sites is constantly growing with time throughout the Bronze Age (Early Bronze Age:
22 sites, Middle Bronze Age: 52 sites, Late Bronze Age: 65 sites);

2. The metalsmiths’ burials were usually associated with high prestige in all periods, as
indicated by 11 grave finds from 9 sites;!!

4 llon 1989 18, fig. 6; Ilon 1996 108; Jockenhdvel 2018 239, Table 1, Abb. 10. c.
5 Tlon 1992.

8 Primas 2005; Jones 2007; Ciugudean 2010; Popa 2015.

7 T Biro 1995.

8 Péterdi 2004.

> Tlon 2003.

10 Jlon 2006.

1" See also Jockenhdvel 2018 especially Abb. 2, Table 1.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 145

3. High-volume, quasi-industrial production of bronze objects can only be hypothesised in
the Late Bronze Age Urnfield cultural complex.'”? During the Urnfield period, the settling of
specialists working with metal was undoubtedly way more concentrated and, in many cases,
centralized than during the preceding centuries, as marked by the great abundance of moulds
and other accessories of metalworking in the archaeological record of these places (e.g. Romania:
Ciumesti; Slovakia: Radzovce, Vysny Kubin; Hungary: Gor-Képolnadomb, Polgar, Celldomolk-
Sag-hegy, Varvolgy-Nagylaz-hegy, Velem-Szent Vid; Croatia: Sveti Petar). I attempted to reveal
the connection between the centralization of bronzeworking and settlement network in a complex
analysis of Urnfield-period sites in Northwest Transdanubia;'®

4. I presumed (with some caution) a geographical division of tasks related to bronzeworking,
meaning that mining could have been a priority in copper ore resource areas, while other territories
probably dealt mainly with processing (melting and casting). In other words, the communities of
the archaeological cultures concerned probably maintained an active connection network.!* This
chain of hypotheses seemed to have been confirmed by the known distribution of related finds:
considerably fewer casting moulds (or none) were registered in copper ore resource areas in the
Slovakian and Transylvanian Ore Mountains compared to their peripheral regions and territories
poor in, or devoid of ore resources. I considered this theory correct even knowing that the copper
ore surface outcrops in the Matra Hill Range were still known and exploited as late as the 18th
century BC.

Materials and new database

Most data in my former database was sourced from publications. To complete that, in 2008, I sent
a circular to my Hungarian archaeologist colleagues, while in 2017, another opportunity opened
for me due to a Momentum project of the Hungarian Academy of Sciences. As a result, a new,
more extensive, and more detailed database was created and, as a concluding act and spectacular
addition to this work, a former student of mine, Gyula Isztin, created graphic renderings of the
collected data to visualize their distribution on separate survey maps for each period (figs. I-3).

The history of castings is closely bound up since its very beginnings, i.e. the Copper Age,
with the storage and distribution structures and patterns of the related societies. Oval ingots
appeared in several areas around the turn of the 5th and 4th millennia BC, contemporaneous
roughly to the Middle Copper Age in the Carpathian Basin: in Central Europe (e.g. Handlova
[Nyitrabanya, SK], Szeged-Szilér) and the territories of Iran, Georgia, Armenia, Jordania and
Lower Egypt. Besides, axe-shaped ingots also appeared at that time. Those were cast in clay
moulds that perhaps also served as cupels.'”

Among single-use mould types, clay moulds (e.g. Hidegség-Templom-domb: Table 1. 8, fig. 4)
had a much better chance of persisting than those in sand. Most mould finds, however, are in
stone.'® The identification of their materials is not unproblematic, though: without scientific
material analysis, one cannot be sure whether a piece made seemingly from stone is indeed
stone or a special kind of fired-through clayey admixture (‘artificial stone’) resembling that. As
I did not have the chance to examine most finds enrolled in the catalog part (Tables 1-3), the
identification of their materials was sourced from related publications.

12 Jlon 2006 List 3, Abb. 5-6.

3 Ilon 2007.

4 See also in more recent summaries of the topic: Krenn-Leeb 2010; Radovijevié et al. 2019 161.
> Czajlik 2012 67; Apakidze — Hansen 2020 49-50, fig. 10.

¢ Nessel 2019 163—165, Abb. 186.
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Fig. 1. Sites with casting moulds from the Early Bronze Age of the Carpathian Basin. Distribution map
of the sites in Table 1 (©Géabor Ilon, ©Gyula Isztin)



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 147

Fig. 2. Sites with casting moulds from the Middle Bronze Age of the Carpathian Basin. Distribution map
of the sites in Table 2 (©Géabor Ilon, ©Gyula Isztin)
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Fig. 3. Sites with casting moulds from the Late Bronze Age of the Carpathian Basin. Distribution map of
the sites in Table 3 (©OGébor Ilon, ©Gyula Isztin)
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The results of my collection, according to the current Bronze Age chronology'” in Hungary,
are the following:'®

Early Bronze Age (Mozsolics BI, absolute dates: 2600—1900 BC)
Casting moulds are registered from altogether 28 sites: 23 of these were found in settlement context,
in four cases there was probably a workshop in the settlement, i.e. more than three moulds were
discovered in a closed context (H: No. 19. Siikdsd-Szunyogosi- diil, No. 20. Szazhalombatta-
Foldvar, No. 24. Ullé-Site No. 5, No. 28. Zok-Varhegy) (Table 1, fig. ). The quantity and spatial
distribution of the sites only allow one for drawing perhaps some consequences regarding the
processed copper ores in the Slovakian Ore Mountains."

One mould was found in a grave (H: Hidegség-Templom-domb [Table 1. 8, fig. 4]) in four
cases, the precise find context is unknown. With these, we can count six new sites compared to
those published in 2006.

Middle Bronze Age (Mozsolics BII to BIIIb/BIV, 1900-1650/1500 BC)

Casting moulds are registered from altogether 83 sites: 69 were found in settlement context,
while two in depots inside settlements (SK: No. 83. Zeliezovee, 3 pcs.) (Table 2, fig 2). In 31
cases there was probably a workshop in the settlement, SK: No. 2. Barca (KoSice), No. 3. Bahon,
No. 10. Budmerice, No. 40. Nitriansky Hradok-Zamecek, No. 41B. Nizna Mysl'a-Varhegy, No. 59.
Santovka (Malinovec)-Nad Burom, No. 79. Veselé-Hradisko, No. 83. Zelizovee; RO: No. 6.
Berea-Zsido-tag, No. 12. Cehalut-Kismez6, No. 44. Otomani-Cetatea de pamant, No. 46. Pecica-
Nagysanc, No. 58. Santion-Dealul Manastirii; H: No. 1. Arokt3-Dongoé-halom, No. 7. Bolcske-
Vordsgyir, No. 17B. Dunaujvaros-Kosziderpadlas, No. 19. Felsévadasz-Vardomb, No. 20.
Fiizesabony-Oregdomb, No. 25. Hatvan-Strazsa-hegy, No. 28. Kakucs-Balladomb, No. 32. Lovas-
berény-Mihalyvar, No. 37. Nagykoros-Foldvar, No. 38. Nagyrozvagy-Pap-domb, No. 65A—B.
Szézhalombatta-Foldvar and Téglagyar, No. 67. Szihalom-Arpadvar, No. 71. Tiszafiired-
Asotthalom, No. 72. Tiszakeszi, No. 73. Toszeg-Laposhalom; SRB: No. 36. Mosorin-Feudvar
(Table 2, fig. 2). One casting mould was found in the Danube by Dunaujvaros in the 19th century;
it may got there as a result of erosion of layers of a Bronze Age settlement by the river bank.

Based on geographical vicinity, the communities of No. 1. Aroktd-Dongé-halom, No. 71.
Tiszafiired-Asotthalom, and No. 73. Tészeg-Laposhalom (Table 2, fig. 2) utilised the copper
obtained from the Recsk-Lahocza mine area in the Matra Mountain Range.?’

The bronze production of several sites in today’s Slovakia and Hungary, SK: No. 2. Barca (Kosice),
No. 3. Bahon, No. 10. Budmerice, No. 40. Nitriansky Hradok-Zamecek, No. 41A—B. Nizna Mysla-
Varhegy, No. 79. Veselé-Hradisko, No. 83. Zelizovce; H: No. 17B. Dunatjvaros-Kosziderpadlas,
No. 38. Nagyrozvagy-Pap-domb, No. 65A-B. Szdzhalombatta-Foldvar and Téglagyar (Table 2,
fig. 2), was probably based on the mines of the Slovakian Ore Mountain Range.*

Sites in Romania today (RO: No. 6. Berea-Zsido-tag, No. 12. Cehalut-Kismez6, No. 44.
Otomani-Cetatea de pamant, No. 46. Pecica-Nagysanc, No. 58. Santion-Dealul Ménastirii)
(Table 2, fig. 2) probably relied on copper ore resources identified as region IV.*

17" As defined by Béna 1975 23-26; Mozsolics 1984 Table 1; Kiss et al. 2015 figs. 3, 5, 11-12; llon 2015b
Taf. 20-22; Szabo 2017; Ilon 2019 Abb. 3—4.

In the following section, the countries are abbreviated, Croatia: HR, Hungary: H, Romania: RO, Serbia:
SRB, Slovakia: SK, Slovenia: SLO, Ukraine: UA.

¥ Czajlik 2012 fig. 2, region 11L

Czajlik 2012 fig. 2, Hungarian part of region III.

2 Czajlik 2012 fig. 2, Slovakian part of region I1I; Garner — Stéllner 2021.

2 Czajlik 2012 fig. 2, region 1V.
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The workshops of SRB: No. 36. Mosorin-Feudvar and H: No. 7. Bolcske-Vorosgyir (Table 2,
fig. 2) perhaps used ore from Rudna Glava.?

Seven specimens were discovered in graves within the boundaries of six sites (H: No. 9.
Budapest, XXI-Csepel-sziget, No. 17A. Dunatijvaros-Dunadiil6, No. 51. Pusztasomorja/Janos-
somorja-Timardomb; SK: No. 34. Matuskovo, in a symbolic burial, No. 41A. Nizna Mysl’a, in
two burials, No. 80. Vy$ny Kubin) (Table 2, fig. 2). The precise find context is unknown in nine
cases. That means 31 more sites compared to 2006.

Late Bronze Age (end of Mozsolics BIIIb to BI'V, BB1 to Ha B2/3, Tumulus and Urnfield cultures,
1650/1500-800/750 BC)

Casting moulds are registered from altogether 106 sites. The finds were discovered in
settlement context in 77 cases, of which 22 indicate the presence of a workshop (7able 3, fig. 3).
Based on the concentration patterns of moulds (four or more moulds per site), workshops with
supralocal significance, producing for smaller or larger areas, were defined.

These are, connected with copper ore mines** in the Eastern Alpine region (H: No. 22.
Celldomolk-Sag-hegy, No. 98. Varvolgy-Nagylaz-hegy, No. 100. Velem-Szent Vid; SLO: No. 37.
Gornja Radgona), in the Slovakian Ore Mountains (H: No. 3. Aranyosapati-Temet6, No. 102.
Visegrad-Dids; SLO: No. 69. Pobedim, No. 75. Radzovce, No. 104A. Vysny Kubin) and with the
Recsk-Lahocza mine at Matra Hill (H: No. 66A—B. Oszlar-Nyarfaszog) (Table 3, fig. 3).

The topographical position of the settlement at H: No. 68. Piliny-Borsoshegy (7Table 3, fig 3)
perhaps allowed it to access either or both copper resources in the Slovakian Ore Mountain Range
and at Recsk.

Transylvanian copper resources could have been utilised by metalsmiths in present-day
R: No. 24. Ciumesti, No. 39. Halchiu (Brasso), No. 48A—C. Lapus, No. 78. Sagu, No. 95. Teleac,
and in H: No. 52. Makoé-Innens6 Jangor 3, No. 91. Szeged-Széreg C-Sziv utca (Table 3, fig. 3).

The bronze production in the territory of H: No. 14. Bolcske-Sziget, No. 67. Pécs-Makarteto,
No. 82. Soltvadkert-Biidosto, and HR: No. 88. Sveti Petar-Ludbreski (Table 3, fig 3) was probably
based on copper obtained from mines at Rudna Glava.

Casting moulds were found in settlement depots in nine sites: H: No. 3. Aranyosapati-
Temet6, No. 12. Beremend, No. 82. Soltvadkert-Biidosto, No. 91. Szeged-Szdreg-Sziv utca, a
pit in cemetery C; RO: No. 24. Ciumesti, No. 29. Domanesti; No. 39. Halchiu (Brasso), No. 95.
Teleac; HR: No. 88. Sveti Petar Ludbreski (7able 3, fig 3). One mould was discovered in a cave
(RO: No. 35. Geoagiu-Kéalja hegy) (Table 3, fig. 3), while from four sites mould were found in
graves (SK: No. 43. Ilava, No. 104A. Vy$ny Kubin; RO: No. 48A—C. Lapus, Tumulus No. 11, 13, 16;
H: No. 60. Németbanya-Fels6erdei diilo) (Table 3, fig. 3). Furthermore, unpublished moulds are
presented in this study from Western Transdanubia (H: No. 31. Danube’s bed [Almasneszmély—
Gyodr], No. 79. Sarmellék-Szaraz-eleje, No. 100. Velem-Szent Vid) (7able 3, fig. 3, fig. 5). In 23
cases, the precise find context is unknown. That means 41 sites more compared to 2006.

Results

The distribution of the sites on the survey maps (figs. 1-3) suggests that almost all copper ore
resource areas® were already known since the beginning of the Bronze Age. Metal industry
of the Tumulus and Urnfield cultures in Western Transdanubia probably relied on mines in the

B Czagjlik 2012 fig. 2, region V.

M Czajlik 2012.

% Krause 2003 Abb. 7, 11, 15; Czajlik 2012 fig. 2; Pernicka — Lutz — Stéllner 2016 fig. 14; Radivojevié et
al. 2019 fig. 1.
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Eisenerz Alps in Styria and at Trieben in Upper Styria and especially on mines and settlements
specialised in pre-processing of ores in Lower Austria (Prigglitz-Gasteil, Rax-Goggnitz). While
the mentioned Styrian mines were active around ca. 1200-900 BC, the Lower Austrian ones
emerged only around 1500—-600 BC when the large early mines (e.g. Mitterberg, used from the
19/18—17th centuries) gradually became exhausted and abandoned.?® During the Bronze Age,
water transport was important in supplying the workshops with copper ore. In the case of Middle
Bronze Age Western Transdanubia, the Raba and Zala rivers, both originating in the Eastern
Alps, must have played a crucial role in transportation. The third main body of water was the
Danube, in the case of which one must assume upstream transportation of copper from the Rudna
Glava area. It must be taken into account, however, that the rivers were probably significantly
slower at the time as their beds were unregulated and their floodplains much more extended. The
transportation of raw materials from the Slovakian Ore Mountain Range?’ (fig. 3) to the territory
of Northeast Transdanubia and the broader area of Budapest must certainly have been realised
using the Danube and its subsidiaries (Garam and Ipoly). The almost complete lack of moulds in
Northwest Transdanubia during the Middle Bronze Age is conspicuous (the two known examples
are No. 51. Pusztasomorja-Janossomorja-Timardomb and No. 69. Tarjanpuszta-Vasasfold 11
[Table 2, fig. 2]), even though the mines near Mitterberg and in Slovakia were active during this
period.?® Currently, there is no satisfying explanation for the lack of casting moulds in the inner
territories of Transylvania; one rather suspects methodological issues in the background, like
selective access to publications or significant quantities of unpublished finds.

A statistical comparison of the data sets published in 2006 and the present paper clearly shows
a significant increase in Middle Bronze Age data points (due primarily to Tiinde Horvath’s,
Alexandra Gavan’s and Bianka Nessel’s studies).?? A concentration of metal production points
(31 workshops) as early as the Middle Bronze Age also seems unquestionable. The loci of
centralization seem to have changed to new places during the Late Bronze Age, while the
production profile also shifted towards larger series as marked by both the increased number of
casting moulds per centre as well as by the higher total amount of such finds.

In the case of settlements, a feature was only interpreted as ‘workshop’ when it contained
more than one casting mould and, perhaps, also other relics and accessories of metalworking
(bronze slag, ingots, tuyeres) referring to local production. It must also be noted that 1. every
casting mould found on a settlement is interpreted as a relic of metalworking; 2. where other
relics and accessories of metalworking were found together with the moulds one might speak
about local production; and 3. casting moulds in depots unanimously refer to nearby workshops,
i.e. to production of metal objects in large series. Features are interpreted as ‘central workshop’
which may have been producing for more than a single settlement if more than three casting
moulds and preferably other relics, by-products, and accessories of metalworking are known
from the related find material.

The current possibilities of interpretation allow one to drawing a much more refined picture than
before. During the Bronze Age, or at least in its late phase, metalworking and ~production must
have been concentrated in hill areas, plainlands (not necessarily near to an exploited resource area),
and highlands (fig. 3). Earlier, during the Middle Bronze Age the active mines in the Slovakian Ore
Mountain Range (Czajlik’s region 111, including the Matra Hill Range) and the suspected processing

[

¢ Czajlik 1993 341; Czajlik — Molndr — Solymos 1999 43; Czajlik 2012 20, 41, 43, fig. 2; Kiss 2009 fig.
3; Stollner 2005 Abb. 1; Stollner 2015 Abb. 1, Abb. 9; Trebsche — Pucher 2013 118—199, Abb. 3;
Falkenstein 2017 9.

T Czajlik 2012 fig. 2, region 111; Stoliner 2021 3—6, Abb. 1.

2 Pernicka — Nessel — Mehofer 2016 23-25, figs. 4-5; Radivojevié¢ et al. 2019 161-162, fig. 1.

® Horvath 2004, Gavan 2015; Nessel 2019.
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Fig. 4. Casting mould of an axe. Hidegség-Templom-domb
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Fig. 5. Casting moulds of arrowheads and socketed axes. 1. Danube’s bed (Almasneszmély—Gyor);
2. Sarmellék-Szaraz-eleje; 3. Velem-Szent Vid
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sites containing casting moulds were much closer. As for the Early Bronze Age, the scarcity and
scattering of related sites deprived one of the possibilities to draw valuable conclusions.

New questions and tasks

The current state of research delineates future tasks. Further scientific research would be best
aided by a public database containing all published casting moulds, with descriptions and pictures
for the finds, made freely accessible for interested researchers. Creating such a database could be
the goal of a joint international research project, under which every side of every casting mould
becomes photographed and measured, and as many objects as possible undergo a petrographic
analysis.*® This analysis could enable a distinction between clay and ‘artificial stone’ moulds and
also include a raw material resource location for stone moulds which might give away further
information on connections between, and work distribution patterns inside cultural units. In
the following phase, this database would be worth completing with related finds dated to the
Copper®! and Iron Ages, as well as making it public. Also, a composition analysis project should
be conducted, characterising the copper ores of various mines and describing the by-products
(slags and ingots) of bronze production.

An evaluation system comprising unambiguous criteria should be developed to distinguish
between higher-level central workshops (characterised by almost ‘industrial’ production) and
lesser ones engaged primarily in repair and domestic production, serving only a household or a
single settlement at best.

One of the most urgent tasks is a complex petrographic analysis of large series of casting
moulds (preferably all) according to an elaborate protocol, realised preferably in international
cooperation. Research has no fair chance to leap forward without exploiting these pieces of
information from the currently available finds.*

REFERENCES

Apakidze — Hansen 2020 J. Apakidze — S. Hansen: Materials for communication between Central
and Eastern Europe, in: A. Kozubova — E. Makarovd — M. Neumann (eds.):
Ultra velum temporis. Venované Jozefovi Batorovi k 70. narodeninam. SIA
68. Supplementum 1. Nitra 2020, 39-52.
https://doi.org/10.31577/slovarch.2020.suppl.1.1

30 Koos 2016.

3' Bonddr 2019.

32 T would like to express my sincere gratitude to the Momentum Mobility project (L2015-3, PI: Viktoria
Kiss) that opened up the opportunity to complete my data set. In 2008 and 2021, Klara Koévari
(Véc), Rozalia Kustar (Kalocsa), Eszter Melis (Budapest), Erzsébet Nagy (Pécs), Agnes Somogyvari
(Kecskemét), Nora Szabo (Budapest), Csilla Szaraz and Janos Gomoéri, Laszlo Horvath (Nagykanizsa),
Tamas Keszi (Dunatjvaros), Josip V. Kobal’ (Uzhorod), Jozsef Puskas (Cluj-Napoca, Romania), Kornél
Soskuti (Szeged), and Géza Szabo (Szekszard) provided my research with significant contributions by
offering information on their unpublished finds, for which I am indebted to them. I highly appreciate the
aid offered by Gyula Isztin, a former student of mine, who kindly prepared the survey maps visualizing
find distributions in every major historical period. I would like to thank Viktoria Kiss and Eszter Melis
for their useful advices concerning the manuscript. The text was translated by Katalin Sebék. The
manuscript was closed on 20 July 2022.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 155

Aszt 2008

Baca — Bartik 2012

Bader 1978
Bader 1983

Bader 1996

Balaguri 1974

Balaguri 2001

Bandi — F. Petres —
Maraz 1979

Bandi — Fekete 1984

Bandi — Kovacs 1969

Banner — Bona 1974
Banner — Bona —
Marton 1957

Bartik 1996

Bartik 1998

Bartik 1999

Bartik 2011

Batora 2002

A. Aszt: Hegyeshalom-Orszaguti-diils, 1. leléhely, in: J. Kisfaludi (ed.):
Régészeti kutatdsok Magyarorszagon 2007 (Archaeological Investigations
in Hungary 2007). Budapest 2008, 223-224.

R. Baca—J. Bartik: Kamenny kadlub z obce Doj¢. ZSNM 106. Archeologia
22 (2012) 39-41.

T. Bader: Epoca bronzului in nordvestul Transilvaniei. Bucuresti 1978.
T. Bader: Die Fibeln in Ruménien. PBF 14/6. Miinchen 1983.

T. Bader: Neue Bronzefunde in Nordwestruménien, in: T. Kovacs (Hrsg.):
Studien zur Metallindustrie im Karpatenbecken und den benachbarten
Regionen. Festschrift fiir Amalia Mozsolics zum 85. Geburtstag. Budapest
1996, 265-301.

3. A. bamarypi: Jlo nuTa"HS PO JOCTIIKEHHS aM 'ATOK Hi3HEOOPOH30BO1
no6u y BunorpaiBckkomy paiioHi 3akaprmarchkoi oonacti. MeTonuuHun
MOCIOHKK JJIsSI CTYACHTIB 3 apxeosorii. Yxkropoxa 1974, 25-47.

3. A.banarypu: Hacenenue Bepxnero IToTuces B 310Xy OpoH3BI. YKropon
2001.

G. Bandi — E. F. Petres — B. Maraz: Baranya megye az Gskorban (Die
Urzeit im Komitat Baranya), in: G. Bandi (ed.): Baranya megye torténete az
Oskortdl a honfoglalasig. Pécs 1979, 9-220.

G. Bandi — M. Fekete: Ujabb bronzkincs Velem-Szentviden (Ein neues
Bronzedepot in Velem-St. Veit). Savaria 11-12 (1977-1978) [1984] 101-133.

G. Bandi — T. Kovacs: Adatok Dél-Magyarorszag bronzkoranak torté-
netéhez. A Szeremle csoport (Beitrdge zur Geschichte der Bronzezeit in
Siidungarn. Szeremle-Gruppe]. JPME 14-15 (1969) 97—111.

J. Banner — I. Bona: Mittelbronzezeitliche Tell-Siedlung bei Békés.
FontArchHung. Budapest 1974.

J. Banner — 1. Bona — L. Marton: Die Ausgrabungen von L. Marton in
Toészeg. ActaArchHung 10 (1957) 1-140.

J. Bartik: Sidlisko stredodunajskej mohilovej kultury vo Veselom. SIA 44
(1996) 189-252.

J. Bartik: Die Nadeln mit diskusférmigen Kopf in der Slowakei. VyP 5
(1998) 27-32.

J. Bartik: Die Metallgieserei der Madarovce-kultur, in: J. Batora — J. Peska
(Hrsg.): Aktuelle Probleme der Erforschung der Frithbronzezeit in Béhmen
und Mahren und in der Slowakei. ASM 1. Nitra 1999, 183-193.

J. Bartik: Objekt ¢ 9 v Chorvatskom Grobe. Prispevok ku kovolejarstvu
stredodunajskej mohylovej kultiry na Slovensku. ZSNM 105. Archeologia
21 (2011) 47-60.

J. Batora: Contribution to the problem of ,,craftsmen” graves at the end of
Aeneolithic and in the Early Bronze Age in Central, Western and Eastern
Europe. SIA 50 (2002) 179-228.



156

GABOR ILON

Batora 2003

Batora 2009

Bejinariu — Székely —
Sana 2009

T. Biro 1995

Bona 1958

Bona 1960

Bona 1975

Bona 1992

Bondar 1995

Bondar 2019

Bouzek 2004

Caplovic 1978

Chebenova 2012

Chebenova — Cheben 2019

Ciugudean 2010

J. Batora: Kupferne Schaftlochixte in Mittel-, Ost- und Siidosteuropa (Zu
Kulturkontakten und Datierung. Aneolithikum/Friihbronzezeit). SIA 51
(2003) 1-36.

J. Batora: Metallurgy and Early Bronze Age fortified settlement in Slovakia.
SIA 57 (2009) 195-219.

I. Bajinariu — Zs. Székely — V. D. Sana: Sapaturi arheologici de salvare
pe soseaua de centurd a Oragului Nyiregyhaza. Descoperilie archeologice
dein epoca bronzului din punctul ,,Ur-Csere” (26 si 33 LH). Marisia 39
(2009) 57-85.

K. T. Biré: Lithic implements of Goér, NW Hungary. Evidence of stone
casting moulds production: preliminary results, in: Y. Maniatis — N. Herz —
Y. Basiakos (eds.): The Study of Marble and Other Stones Used in Antiquity.
Asmosia IIT Athens. Transactions of the 3rd International Symposium of
the Assotiation for the Study at Marble and Other Stones Used in Antiquity.
Athen 1995, 51-56.

1. Béna: Chronologie der Hortfunde vom Koszider-typus. ActaArchHung 9
(1958) 211-243.

I. Bona: Bronzezeitliche SchmuckgieBerei in Tiszafiired-Asotthalom.
AUB Sectio Historica 2 (1960) 261-270.

I. Bona: Die mittlere Bronzezeit Ungarns und ihre siidostlichen Bezie-
hungen. ArchHung 49. Budapest 1975.

I. Bona: Bronzeguss und Metallbearbeitung bis zum Ende der mittleren
Bronzezeit, in: W. Meier-Arendt (Hrsg.): Bronzezeitin Ungarn. Forschungen
in Tell-Siedlungen an Donau und Theiss. Budapest 1992, 48—65.

M. Bondar: Early Bronze Age settlement patterns in South-West Trans-
danubia. Antaeus 22 (1995) 197-268.

M. Bondar: A késo rézkori fémmiivesség magyarorszagi emlékei (Relics of
Late Copper Age Metallurgy in Hungary). Budapest 2019.

J. Bouzek: Die Gussform von Spissky Stvrtok und die transylvanischen
Rapiere, in: J. Batora — V. Furmanek — L. Veliacik (Hrsg.): Einfliisse und
Kontakte alteuropdischer Kulturen. Festschrift fiir Jozef Vladar zum 70.
Geburtstag. Nitra 2004, 279-284.

P. Caplovi¢: Luzické sidlisko v Dolnom Kubine. AVANS 1977 (1978)
70-72.

P. Chebenova: Nalezy bronzovych nozov z doby bronzovej na tzemi
Slovenska. SIA 60 (2012) 1-36.

P. Chebenova — M. Cheben: Non-destructive Investigation in the cadastral
area of the village of Lontov. Surface, aerial and geophysical prospecting.
SI1A 67/2 (2019) 1-23.

https://doi.org/10.31577/slovarch.2019.67.6

H. Ciugudean: Piesele de aur din depozitul Cugir I si relatia lor cu sistemele
metrologice din bronzul tarziu. Apulum 47 (2010) 23—40.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 157

Ciugudean 2015

Ciugudean — Luca —
Georgescu 2008
Csanyi — Tarnoki 1994

Czajlik 1993

Czajlik 2012

Czajlik — Molnar —

Solymos 1999

Dani 1999

Darnay 1900

Darnay 1908

David 2002

Dénes — V. Szabo 1998

Démotor 1902

Ecsedy 1982

Ecsedy 1990

Ecsedy 1995

H. Ciugudean: Depozitele de bronzuri de pe teritoriul judetului Alba.
Stadiul actual al cercetarilor, in: H. Ciugudean — G. Bélan (eds.): Artizanii
epocii bronzuluu. Descoperiri recente de depozite de bronzuri in Transil-
vania. Catalog de expozitie. Alba Iulia 2015, 7-16.

H. Ciugudean — A. S. Luca — A. Georgescu: Depozite de bronzuri preis-
torice din colectia Brukenthal 1. Bibliotheca Brukenthal 21. Sibiu 2008.

M. Csanyi —J. Tarnoki: Tarkeve-Terehalom, in: I. Béna (ed.): Le bel age du
bronze en Hongrie. Mont Beuvray 1994, 159—-165.

Z.Czajlik: Exploration geoarcheologique dumont Szent Vid. ActaArchHung
45 (1993) 317-347.

Z.Czajlik: A Karpat-medence fémnyersanyag-forgalma a késébronzkorban
¢és a vaskorban [Metal Raw Material Circulation in the Carpathian Basin in
the Late Bronze Age and Iron Age]. Budapest 2012.

Z. Czajlik — F. Molnar — G. K. Solymos: On the origin of Late Bronze Age
semi-products found at Celldomolk-Saghegy according to electron-mikro-
probe (EPMA) studies. CommArchHung 1999, 35-46.

J. Dani: Gaborjan-Foldvaron elékeriilt tér ontéforma [Dagger casting mold
recovered at Gaborjan-Foldvar]. Osrégészeti Levelek 1 (1999) 37-39.

K. Darnay: Magyarorszag Oskora [Prehistory of Hungary]. Pozsony —
Budapest 1900.

K. Darnay: Kelta pénzverd- és ontémithely Szalacskan (Somogy megye)
[Celtic minting and metalsmith workshop at Szalacska. Somogy county].
ArchErt 28/2 (1908) 137-148.

W. David: Studien zu Ornamentik und Datierung der bronzezeitlichen
Depotfundgruppe Hajdusamson—Apa—Ighiel-Zajta. Bd. 1-2. Alba Iulia
2002.

I. Dénes — G. V. Szabé: Der frithbronzezeitliche Bronzedepotfund aus der
Hoéhle 1200/9 in der Enge des Vargyas-Baches (Cheile-Varghisului) in
Siidost-Siebenbiirgen, in: H. Ciugudean — F. Gogaltan (eds.): The Early and
Middle Bronze Age in the Carpathian Basin. Bibliotheca Musei Apulensis
8. Alba Iulia 1998, 89-110.

L. Démotor: A pécskai Osteleprdl (Arad m.) szarmazo ontémintakrdl [On
the moulds from the Prehistoric settlement at Pécska]. ArchErt 22 (1902)
271-274.

I. Ecsedy: Asatasok Zok-Varhegyen (1977-1982). Elézetes jelentés
(Excavations at Zok-Varhegy [1977-1982]. Preliminary report). JPME 27
(1982) 59-105.

I. Ecsedy: On the early development of Prehistoric metallurgy in Southern
Transdanubia. GCBI 26 (1990) 209-231.

L. Ecsedy: Rézkori hagyomanyok és a bronzkori technika kezdetei [Copper Age
traditions and the beginning of Bronze Age technology], in: B. Maraz (ed.):
A bronzkor kincsei Magyarorszagon. Kiallitasi katalogus. Pécs 1995, 31-37.



158

GABOR ILON

Endrédi 1992

Endrédi — Gyulai 1999

Falkenstein 2017

Farkas-Peté — Horvath —
Kozak 2004

Fekete 2013

P. Fischl 2000

P. Fischl 2006

Furmanek 1977
Furmanek 1980a

Furmanek 1980b

Furmadnek — Novotna 2006

Furmanek — Veliacik —

Viadar 1991

Garner — Stollner 2021

Gavan 2013

Gavan 2015

A. Endrédi: A korabronzkori Harangedény kultura telepe ¢és temetdje
Szigetszentmiklds hatdraban [The settlement and cemetery of the
Bell-Beaker culture in the district of Szigetszentmiklds], in: P. Havassy —
L. Selmeczi (eds.): Régészeti kutatasok az MO autdépalya nyomvonalan 1.
BTM Miihely 5. Budapest 1992, 83-200.

A. Endrédi — F. Gyulai: Soroksar-Varhegy. A fortified Bronze Age
settlement in the outskirts of Budapest. CommArchHung 1999, 5-34.

F. Falkenstein: Tradition und Innovation in der Bronzezeit Mitteleuropas.
Aspekte der Agrar-, Verkehrs- und Metalltechnologie, in: D. Brandherm —
B. Nessel (Hrsg.): Phaseniiberginge und Umbriiche im bronzezeitlichen
Europa. UPA 297. Bonn 2017, 1-23.

A. Farkas-Pet6 — T. Horvath — M. Kozak: Fejér megye bronzkori fold-
varainak kdanyaga. Régészeti és petrografiai feldolgozas. 1 (The stone
material in Middle Bronze Age earthworks in Fejér county. Archeological
and petrographical analysis, part 1), in: E. Gy. Nagy — J. Dani — Zs. Hajdu
(eds.): MOMOZX 2. Oskoros kutatok I1. Osszejovetelének konferenciakotete.
Debreceni Déri Muzeum kiadvanyai. Debrecen 2004, 113-136.

M. Fekete: A dunantuli késé bronzkori fémmiivesség néhany tarsadalom-
¢és gazdasagtorténeti tanulsaga (Einige gesellschaft- und wirtschafts-
geschichtliche Lehren spédten Bronzezeit Transdanubiens [Zusammen-
fassung]). Specimina nova 21-22 (2013) 85-108.

K. P. Fischl: Szoreg-C (Sz6reg-Sziv utca) bronzkori temetdje 1 (Das bronze-
zeitliche Griberfeld Sz6reg-C [Sz6reg-Sziv utca] 1). MEME StudArch 6
(2000) 77-138.

K. P. Fischl: Arokt3-Dongohalom bronzkori tell telep (Bronzezeitliche
Tell-Siedlung in Arokté-Dongéhalom). Borsod-Abailj-Zemplén megye
régészeti emlékei 4. Miskolc 2006.

V. Furmanek: Pilinyer Kultur. SIA 25 (1977) 251-370.
V. Furmanek: Die Anhédnger in der Slowakei. PBF 11/3. Miinchen 1980.

V. Furmanek: Kadlub z mladsi doby bronzové z Mojzesova. AVANS 1979
[1980] 68.

V. Furmanek — M. Novotna: Die Sicheln in der Slowakei. PBF 18/6.
Stuttgart 2006.

V. Furmanek — L. Veliac¢ik — J. Vladar: Slovensko v dobe bronzove;j.
Bratislava 1991.

J. Garner — T. Stollner: Das Grantal und sein Umfeld (Slowakisches
Erzgebirge). Bochum 2021.

A. Gavan: Metalurgia tell-urilor epocii bronzului din vestul Romaniei (II).
Terra Sebus 5 (2013) 141-192.

A. Gavan: Metal and Metalworking in the Bronze Age Tell Settlements
from the Carpathian Basin. Cluj-Napoca 2015.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 159

Gavan — Gogaltan 2014

Gazdapusztai 1959

Gogaltan 1999

Gogaltan 2017

Gomori 1980

Gémori 1982

Gomori 1992

Hampel 1880

Hampel 1886

Hanny 1997

Hdnsel 1968

Hdnsel 2011

Hdnsel — Medovié 1991

Hansen 1994

A. Gavan — F. Gogaltan: ,,Zentrum und Peripherie?* Der bronzezeitliche
Tell von Pecica ,,Santul Mare* (Kreis Arad, Ruménien), in: B. Nessel —
D. Brandherm (Hrsg): Ressourcen und Rohstoffe in der Bronzezeit.
Nutzung — Distribution — Kontrolle. Beitrdge zur Sitzung der Arbeitsge-
meinschaft Bronzezeit auf der Jahrestagung des Mittel- und Ostdeutschen
Verbandes fiir Altertumsforschung in Brandenburg an der Havel, 16. bis 17.
April 2012. Arbeitsberichte zur Bodendenkmalpflege in Brandenburg 26.
Wiinsdorf 2014, 28—40.

Gy. Gazdapusztai: Der Gussformfund von Soltvadkert. ActaArchHung 9
(1959) 265-288.

F. Gogéltan: Bronzul timpariu si mijlociu in Banatul Romanesc si pe cursul
inferior al Muresului. Cronologia si descoperirile de metal. Bibliotheca
Historica et Archaeologica Banatica 23. Timigoara 1999.

F. Gogaltan: Dabaca. Un atelier metalurgic al epocii bronzului din Transil-
vania. Crisia 47 (2017) 15-26.

J. Gomdri: Tarjanpuszta-Vasasfold II. RégFiiz Ser. 1. No. 33. Budapest
1980, 115.

J. Gomori: Tarjanpuszta-Vasasfold II. RégFiiz Ser. 1. No. 35. Budapest
1982, 73.

J. Gomori: Hidegség-Templom-domb. RégFiiz Ser. 1. No. 44. Budapest
1992, 14.

J. Hampel: Oskori ontémintak [Prehistoric moulds]. ArchErt 14 (1880)
211-212.

J. Hampel: A bronzkor emlékei Magyarhonban (Alterthiimer der Bronzezeit
in Ungarn). 1. Budapest 1886.

E. Hanny: A nagyrévi kultura aldozati godre a budai Varhegyen (Der
Opfergrube der Nagyrév Kultur in der Budauer Burg). BudRég 31 (1997)
199-209.

B. Hénsel: Beitrdge zur Chronologie der mittleren Bronzezeit im Karpaten-
becken. Bd. 1-3. Bonn 1968.

B. Hinsel: Gussformdepots — auch Opfergaben von Metall Handwerkern?
in: E. Sava — B. Govedarica — B. Hénsel (eds.): The Black Sea Area
from the Eneolithic to the Early Iron Age (5000-500 B.C.). International
Symposium by Humboldtians for Humboldtians in the Humboldt-College
in Chisinau, Moldavia (4th—S8th of October 2010). Rahden/Westfalen 2011,
134-147.

B. Hiénsel — P. Medovi¢: Vorbericht {iber die jugoslawisch—deutschen
Ausgrabungen in der Siedlung von Feudvar bei Mosorin (Gem. Titel,
Vojvodina) von 1986—-1990. BRGK 72 (1991) 45-203.

S. Hansen: Studien zu den Metalldeponierungen wihrend der dlteren
Urnenfelderzeit zwischen Rhonetal und Karpatenbecken. Bd. 1-2. UPA
21. Bonn 1994.



160

GABOR ILON

Hargitai — Soskuti 2012

Honti 1996

Honti — Kiss 2000

Honti et al. 2004

Honti et al. 2007

Horvath 1996

Horvath 2004

Horvath — Kozak —
Pets 2000a

Horvath — Kozak —
Petd 2000b

Horvath — Kozak — Peto 2001

A. Hargitai — K. Soskuti: Kutatdsi beszamolok. 143. Mako-Innensé
Jangor 3. (Csongrad megye, Mako II. homokbanya) [Researched sites.
143. Mako-Innensé Jangor Site No. 3], in: J. Kvassay (ed.): Evkonyv és
jelentés a K.O.SZ. 2009. évi feltarasairol. Budapest 2012, 93.

Sz. Honti: A kisapostagi kultura [Kisapostag culture], in: L. Koltd —
L. Vandor (eds.): Evezredek iizenete a lap vilagabol. Régészeti kutatasok a
Kis-Balaton teriiletén 1979-1992. Kaposvar — Zalaegerszeg 1996, 47—48.

Sz. Honti — V. Kiss: Neuere Angaben zur Bewertung der Hortfunde vom
Typ Tolnanémedi. ActaArchHung 51 (2000) 71-97.

Sz. Honti — K. Belényesy — Sz. Fabian — Zs. Gallina — A. D. Hajdu —
B. Hansel — T. Horvath — V. Kiss — I. Koés — T. Marton — P. G. Németh —
K. Oross — A. Osztas — Zs. Sikldsi — A. Sofalvi — G. Viragos: A tervezett
M7-es autopalya Somogy megyei szakaszanak megeléz6 régészeti
feltarasai (2002-2003). Eldzetes jelentés 3. (Preliminary Report III. The
preceding archaeological excavations [2002—2003] of the M7 highway in
Somogy county). SMK 16 (2004) 3—70.

Sz. Honti — Sz. Fabian — Zs. Gallina — A. D. Hajdu — P. Hornok — I. Koos —
Zs. Mersdorf — I. Molnar — P. G. Németh — P. Polgér — J. Pasztokai-Szedke —
G. Serlegi — Zs. Siklosi — C. Sipos — K. Somogyi: Régészeti kutatasok az
M7-es autopalya Somogy megyei szakaszan és a 67-es uton (2004-2005).
Eldzetes jelentés 4 (Archaeological research on the Somogy county section
of the M7 highway and on route no. 67. Preliminary report IV). SMK 17
(2004-2005) [2007] 7-70.

L. Horvath: Kés6 bronzkor [Spatbronzezeit], in: L. Ko1t6 — L. Vandor (eds.):
Evezredek tizenete a lap vilagabol. Régészeti kutatasok a Kis-Balaton
teriiletén 1979-1992. Kaposvar — Zalaegerszeg 1996, 57—65.

T. Horvath: Néhany megjegyzés a vatyai kultlira fémmivességéhez.
Technologiai megfigyelések a kultura kdeszkozein (Die Metallkunst der
Vatya-Kultur. Technologische Beobachtungen an ihren Steingerdten).
CommArchHung 2004, 12—64.

T. Horvath — M. Kozédk — A. Pets: Ujabb adatok a kozépsé bronzkor
kéipardhoz. Bolcske-Vorosgyir bronzkori tell-telepiilés kdanyaganak
komplex (petrografiai, régészeti) feldolgozasa (Neue Angaben iiber die
Steinverarbeitung in der mittleren Bronzezeit. Die Aufarbeitung des
Komplexes des Steinmaterials der bronzezeitlichen Hiigelsiedlung von
Boleske-Vordsgyir [petrographisch-archdologisch]). KMMK 7 (2000)
187-235.

T. Horvath — M. Kozak — A. Pet6: Complex analysis of stone industry on the
Szazhalombatta-Foéldvar, in: I. Poroszlai — M. Vicze (eds.): Szazhalombatta
Archaeological Expedition. SAX Annual Report 1. Szdzhalombatta 2000,
103-118.

T. Horvath — M. Kozak — A. Pet6: The complex investigation of the stone
artefacts from Vatya earthworks of Fejér county. Part 1. Archaeological
and petrographical investigation. SZIKMK 30 (2001) 7-20.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 161

Hudadk et al. 2020

Ilon 1989

Ilon 1992

Ilon 1995

Ilon 1996

Ilon 2003

Ilon 2006

Ilon 2007

Ilon 2014

Ilon 2015a

Ilon 2015b

M. Hudék — M. Hudakova — M. Hlozek — D. Oravkinova: Nové sidliskové
nalezy z doby bronzovej z Géanoviec-Za stodolami, in A. Kozubovd —
E. Makarova — M. Neumann (eds.): Ultra velum temporis. Venované Jozefovi
Batorovi k 70. narodeninam. SIA. Supplementum 1. Nitra 2020, 213-224.
https://doi.org/10.31577/slovarch.2020.suppl.1.17

G. Ilon: Adatok az Eszaknyugat-Dunantal késSbronzkoranak bronz-
miivességéhez (Angaben liber das Bronzehandwerk aus der Spatbronzezeit
nordwestlich jenseits der Donau). ActaMusPapensis 2 (1989) 15-32.

G. Ilon: Keftiubarren ingot from Urn-Grave culture settlement at Gor-
Képolnadomb (c. Vas). ActaArchHung 44 (1992) 239-259.

G. llon: Magyarorszag régészeti topografidja 4. kotetének (hajdani papai
jaras) kiegészitése 1970—-1994 (Ergdnzung zum 4-ten Band des damaligen
Papaer Kreises fiir archeologische Topographie Ungarns 1970-1994).
ActaMusPapensis 5 (1995) 63—137.

G. Ilon: Beitrage zum Metallhandwerk der Urnenfelderkultur. Gor (Kom.
Vas, Ungarn), in: Jerem E. — Lippert, A. (Hrsg.): Die Osthallstattkultur.
Akten des Internationalen Symposiums, Sopron, 1994. Budapest 1996,
171-186.

G. Ilon: Metallhandwerkstatt der Urnenfelderkultur in Gér, in: C. Kacsd
(Hrsg.): Bronzezeitliche Kulturerscheinungen im karpatischen Raum.
Die Beziehungen zu den benachbarten Gebieten. Ehrensymposium fiir
Alexandru Vulpe zum 70. Geburtstag, Baia Mare 10.—13. Oktober 2001.
Bibliotheca Marmatia 2. Baia Mare 2003, 239-248.

G. Ilon: Bronzezeitliche Gussformen in dem Karpetenbecken, in: J. Kobal
(ed.): Bronzezeitliche Depotfunde. Problem der Interpretation. Materialien
der Festkonferenz fiir Tivodor Lehocky zum 175. Geburtstag, Ushhorod
5.—6. Oktober 2005. Usgorod 2006, 273-301.

G.Ilon: Uber die Zusammenhinge zwischen Siedlungsnetz und Metallurgie
im Gebiet Nordwesttransdanubiens in der Spéatbronzezeit. ActaArchHung
58/1 (2007) 135-144.

https://doi.org/10.1556/A Arch.58.2007.1.4

G. Ilon: Der Anfang der Urnenfelderzeit (Bz D) im Bakonygebirge
(Ungarn). Das Gréberfeld und die mehrschichtige Siedlung der Spéat-Hi-
gelgriberzeit und der Frith-Urnenfelderzeit in der Gemarkung von Német-
banya, in: D. Loznjak Dizdar — M. Dizdar (eds.): The Beginning of the Late
Bronze Age between the Eastern Alps and the Danube. Proceedings of the
International Conference in Osijek, October 20-22. 2011. Zbornik Instituta
za Archeologiju 1. Zagreb 2014, 101-177.

G. Ilon: The Golden Treasure from Szent Vid in Velem. The Costume of a
High-Ranking Lady of the Late Bronze Age in the Light of New Studies.
Archaeolingua Series Minor 36. Budapest 2015.

G. Tlon: Zeitstellung der Urnenfelderkultur (=1350/1300-750/700 BC)
in West-Transdanubien. Ein Versuch mittels Typochronologie und
Radiokarbondaten, in: B. Rezi — R. Németh — S. Berecki (eds.): Bronze



162

GABOR ILON

Tlon 2018a

Ilon 2018b

Ilon 2019

Jaeger — Olexa 2015

Jankovits 2010

Jankovits 2017

Jockenhovel 2018

Jones 2007

Kacso 2001

Kalicz 1968

Age Chronology in the Carpathian Basin. Proceedings of the International
Colloquium from Targu Mures 2—4 October 2014. Bibliotheca Musei
Marisiensis. Archaeologica 8. Targu Mures 2015, 223-296.

G. Ilon: Ertékméré, avagy egy profan targy ontéforméja a velemi Szent
Vidrdl? (A mould for a weight or a quotidian object from Mt. Szt. Vid by
Velem?), in: M. Varga — J. Szentpéteri (eds.): Két vilag hataran. Természet-
és tarsadalomtudomanyi tanulmanyok a 70 éves Kolt6 Laszlo tiszteletére.
KRMK 6. Kaposvar 2018, 133-138.
https://doi.org/10.26080/krrmkoz1.2018.6.133

G. Ilon: Ujabb velemi urnamezés kori éntéformék. A Szent Vid-i és a gori
féemmiives kozpont jelentdsége az urnamezds kori Karpat-medencében
(Further moulds of the Urnfield period found in Velem). Savaria 40 (2018)
115-135.

G. Ilon: Die Entstehung und Zeitstellung der Hiigelgriberkultur
(=1650/1600—=1350/1300 BC) in Westtransdanubien. Ein Versuch mittels
Typochronologie und Radiokarbondaten, in: E. Banffy — J. P. Barna (Hrsg.):
»Irans Lacum Pelsonem”. Prihistorische Forschungen in Stidwestungarn
(5500-500 v. Chr.). Castellum Pannonicum Pelsonense 7. Budapest —
Leipzig — Keszthely — Frankfurt am Main — Rahden/Westfalen 2019,
253-327.

M. Jaeger — L. Olexa: Metalurgia kultury Otomani-Fiizesabony w $wietle
datowan radioweglowych groboéw rzemieslnikow z cmentarzyska Nizna
Mysla, in: J. Gancarski — T. Leszczynski (eds.): Pradziejowe osady obronne
w Karpatach. Krosno 2015, 149-170.

K. Jankovits: Die reichen Gehénge in Ungarn, in: L. Marta (Hrsg.): Das
Ende des 2. Jahrtausendes v. Chr. auf der Theif-Ebene und Siebenbiirgen.
Symposium Satu Mare 1819 iulie 2008. Satu Mare 26 (2010) 49-62.

K. Jankovits: Die bronzezeitlichen Anhanger in Ungarn. Studia ad Archae-
ologiam Pazmaniensia 9. Budapest 2017.

A. Jockenhovel: Alteuropédische Griber der Kupferzeit, Bronzezeit und
dlteren Eisenzeit mit Beigaben aus dem GieBereiwesen (GiellSformen, Diisen,
Tiegel), in: M. Overbeck: Die Giefliformen in West- und Siiddeutschland
(Saarland, Rheinland-Pfalz, Hessen, Baden-Wiirttemberg, Bayern). PBF
19/3. Stuttgart 2018, 213-360.

R. M. Jones: Oxhide Ingots, Copper Production and the Mediterranean
Trade in Copper and Other Metal in the Bronze Age. MA thesis at the
Texas A&M University. 2007.

C. Kacso: Zur chronologischen und kulturellen Stellung des Hiigelgraber-
feldes von Lapus, in: C. Kacs6 (Hrsg.): Der Nordkarpatischen Raum in der
Bronzezeit. Baia Mare 2001, 231-278.

N. Kalicz: Die Frithbonzezeit in Nordost-Ungarn. Budapest 1968.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 163

Kalicz — Koos 1997

Kemenczei 1984

Kiss 2009

Kiss 2012

Kiss et al. 2015

Koos 1991

Koos 2001

Koos 2008

Koos 2013

Koos 2015

Koos 2016

Korek 1968

Kovacs 1975

Kovacs 1986

N. Kalicz — J. Kooés: Oszlar-Nyarfaszog, in: P. Raczky — T. Kovacs —
A. Anders (eds.): Utak a multba. Az M3-as autopalya régészeti lelet-
mentései. Kiallitasi katalogus. Budapest 1997, 66—69.

T. Kemenczei: Die Spatbronzezeit Nordostungarns. Budapest 1984.

V.Kiss: A fém nyersanyag-felhasznalas kérdései a Dunantil kora és kozéps6
bronzkoraban (Questions of the use of metal as raw material in the Early
and Middle Bronze Age of Transdanubia), in: G. Ilon (ed.): MQMOX 6.
Oskoros kutatok VI. Osszejovetelének konferenciakotete. Nyersanyagok és
kereskedelem. Készeg, 2009. marcius 19-21. Szombathely 2009, 197-212.

V. Kiss: Middle Bronze Age Encrusted Pottery in Western Hungary. VAH
27. Budapest 2012.

V. Kiss — Sz. Fabian — T. Hajdu — K. Kdhler — G. Kulcsar — I. Major —
G. Szabd: Contributions to the relative and absolute chronology of the
Early and Middle Bronze Age in Western Hungary based on radiocarbon
dating of human bones, in: B. Rezi — R. Németh — S. Berecki (eds.): Bronze
Age Chronology in the Carpathian Basin. Proceedings of the International
Colloquium from Targu Mures 2—4 October 2014. Bibliotheca Musei
Marisiensis. Seria Archaeologica 8. Targu Mures 2015, 23-36.

J. Koods: Kora bronzkori telepiilésnyomok Mezdcsat-Oroszdombon
(Siedlungsspuren aus der frithen Bronzezeit in Mezdcsat-Oroszdomb).
HOME 28-29 (1991) 5—17.

J. Koos: Fernbeziehungen zur Zeit einer spétbronzezeitlichen Gemein-
schaft Nordostungarns, in: C. Kacs6 (Hrsg.): Der nordkarpatischen Raum
in der Bronzezeit. Baia Mare 2001, 215-230.

J. Koos: Bronzkori ,,kenyéridolok” anagyrozvagyi teleprdl (Bronzezeitliche
,Brotlaibidol” aus der Siedlung von Nagyrozvagy). CommArchHung
2008, 55-63.

https://doi.org/10.54640/CAH.2008.55

J. Koos: Spitbronzezeitliche Grube mit besonderer Bestimmung aus
Oszlar-Nyarfaszog (Nordostungarn), in: A. Anders — G. Kulcsar (eds.):
Moments in Time. Papers Presented to P4l Raczky on His 60th Birthday.
Osrégészeti tanulmanyok/Prehistoric Studies 1. Budapest 2013, 771-792.

J. Koos: A fémmiivesség emlékei egy késé bronzkori telepiilésen. Muhi-3.
kavicsbanya (Traces of metalworking in a Late Bronze Age settlement.
Muhi-3. kavicsbanya). HOME 54 (2015) 131-175.

J. Koos: Ontéformak — ontott formak. Ujabb adatok a Fiizesabony-kulttra
fémmiivességéhez (Moulds and casts. New data on the metalworking of the
Flizesabony culture in Northeast Hungary). Tisicum 25 (2016) 91-107.

J. Korek: Eine Siedlung der spitbadener Kultur in Salgoétarjan-Pécsko.
ActaArchHung 20 (1968) 37-58.

T. Kovacs: Der Bronzefund von Mende. FolArch 26 (1975) 19-43.

T. Kovacs: Jungbronzezeitliche Gu3formen und Giefereien in Ungarn, in:
R.D-W. Bruck—B. Gramsch (Hrsg.): Siedlung, Wirtschaft und Gesellschaft



164

GABOR ILON

Kovacs 1994a

Kovacs 1994b

Kovacs 1995

Kovacs 1996

Készegi 1957

Készegi 1968

Készegi 1988

Kévari 1976

Kévari 1980

Kévari — Patay 2005

Krause 2003

Krenn-Leeb 2010

Kubinyi 1861

Kubinyi 1883

Kujovsky 2004

wihrend der jiingeren Bronze- und Hallstattzeit in Mitteleuropa. Int. Symp.
Potsdam, 25. bis 29. April 1983, Bericht. Veroffentlichungen des Museums
fiir Ur- und Friithgeschichte Potsdam 20. Berlin 1986, 189—196.

T. Kovacs: Ujabb adatok a mészbetétes keramia kultarajanak fémmives-
ségéhez (Neuere Beitrige zur Metallkunst der Kultur der inkrustierten
Keramik). VMMK 28 (1994) 119-132.

T. Kovacs: Tiszafiired-Asotthalom, in: I. Bona (ed.): Le bel age du bronze
en Hongrie. Mont Beuvray 1994, 131-133.

T. Kovacs: Bronzmiivesek, harcosok, kincsleletek [ Bronzesmiths, warriors,
hoards], in: B. Maraz (ed.): A bronzkor kincsei Magyarorszagon. Kiallitasi
katalogus. Pécs 1995, 37-43.

T. Kovécs: Ankniipfungspunkte in der bronzezeitlichen Metallkunst
zwischen den siidlichen und nérdlichen Regionen des Karpatenbeckens, in:
N. Tasic (ed.): The Yugoslav Danube Basin and the Neighbouring Regions
in the 2nd Millennium B.C. Belgrade — Vrsac 1996, 115-125.

F. Koszegi: Keleti tipust bronzkori baltak a Magyar Nemzeti Muzeumban
(Bronze Age axes of oriental type in the Hungarian National Museum).
FolArch 9 (1957) 47-62.

F. K&szegi: Budapest XIV., Zuglo, Vizakna u. 41/b. RégFiiz Ser. 1. No. 21
Budapest 1968, 5.

F. Kdszegi: A Dunantul torténete a késébronzkorban / The History of
Transdanubia during the Late Bronze Age. BTM Miihely 1. Budapest 1988.

K. Kévari: Aszdod. RégFiiz Ser. 1. No. 29 Budapest 1976, 3.

K. Kévari: A pilinyi kultara telepiilés Aszodon (Die Siedlung der Pilinyer
Kultur in Asz6d). Mzeumi fiizetek 14. Aszod 1980, 5-15.

K. Kévari — P. Patay: Settlement of the Mako culture at U116. New evidence
for Early Bronze Age metalworking. CommArchHung 2005, 83—-142.

R. Krause: Studien zur kupfer- und friihbronzezeitlichen Metallurgie
zwischen Karpatenbecken und Ostsee. Forgeschichtlichen Forschungen
24. Rahden/Westfalen 2003.

A. Krenn-Leeb: Ressource versus Ritual. Deponierungsstrategien der
Friihbronzezeit in Osterreich, in: H. Meller — F. Bertemes (Hrsg.): Der
Griff nach den Sternen. Internationales Symposium in Halle (Saale) 16.-21.
Februar 2005. Tagungen des Landesmuseums fiir Vorgeschichte Halle 5.
Halle (Saale) 2010, 281-315.

F. Kubinyi: A gombai Varhegy ¢és az ott felfedezett régiségek. Magyar-
orszagon talalt k6- és bronzkori régiségek [Varhegy at Gomba and the
discovered antiquities]. ArchKdozl 2 (1861) 79—113.

M. Kubinyi: Fels6-kubini urnatemet6 [The urn-cemetery of Felsé-Kubin].
ArchErt 2 (1883) 274-285.

R. Kujovsky: Sidlisko Luzickej kultiry v Trencine a pociatky Luzickej
kultary na Slovensku, in: J. Batora — V. Furmanek — L. Velia¢ik (Hrsg.):



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 165

Kulesar 2002

Kulesar 2009

B. Kutzian — Kalicz 1956

Kuzsinszky 1920

Lazar 1943

Leshtakov 2018

Liszka 1984

Loznjak Dizdar 2013

Mali 2018

Marta — Kienlin — Rung 2021

Marton 1931

Melis 2019

Meészaros 2012

Einflisse und Kontakte alteuropéischer Kulturen. Festschrift fiir Jozef
Vladar zum 70. Geburtstag. Nitra 2004, 359-370.

G. Kulcsar: Ordacsehi-Kis-toltés, in: Sz. Honti — K. Belényesi —
Zs. Gallina — V. Kiss — G. Kulcsar — T. Marton — A. Nagy — P. G. Németh —
K. Oross — K. Seb6k — K. Somogyi: A tervezett M7-es autopalya Somogy
megyei szakaszan 2000-2001-ben végzett megel6zd régészeti feltarasok.
Elbzetes jelentés 2 (Rescue Excavations in 20002001 on the Planned
Route of the M7 Motorwayin Somogy County. Preliminary Report II).
SMK 15 (2002) 23-28.

G. Kulcsar: The Beginnings of the Bronze Age in the Carpathian Basin.
Budapest 2009.

I. B. Kutzian — N. Kalicz: Berettyészentmarton. ArchErt 83 (1956) 96.

B. Kuzsinszky: A Balaton kdrnyékének archaeologiaja [Archaeology of
Lake Balaton]. Budapest 1920.

J. Lazar: A saghegyi telep bronzmiivessége [Bronze metallurgy of the
settlement at Saghegy]. DuSz 10 (1943) 280-287.

L. Leshtakov: Late Bronze Age socketed hammers in Bulgaria. ArchBulg
22 (2018) 1-16.

J. Liszka: Zachranne vyskumy a prieskumy v Novych Zamkoch. AVANS
1983 [1984] 147-149.

D. Loznjak Dizdar: A Middle Bronze Age metallurgical workshop in
Vinkovici, in: B. Rezi — R. Németh — S. Berecki (eds.): Bronze Age Crafts
and Craftsmen in the Carpathian Basin. Proceedings of the International
Colloquium from Targu Mures 5-7 October 2012. Bibliotheca Musei
Marisiensis. Archaeologica 6. Targu Mures 2013, 65-75.

P. Mali: Visegrad-Dios halomsiros idészaki telepiilése (Temporary tumulus
settlement of Visegrad-Dids). StudCom 36 (2018) 57—-80.

L. Marta — T. L. Kienlin — E. Rung: Late Bronze Age settlement in the
ler Valley. The large fortified site of Cauas-Sighetiu in context, in:
T. L. Kienlin — A. Gavan (eds.): Bronze Age Tell Settlements in North-
Western Romania. Bonn 2021, 339-380.

L. Marton: Dolchstiabe aus Ungarn. PZ 22 (1931) 18—40.
https://doi.org/10.1515/prhz.1931.22.1.18

E. Melis: ,,Fémmiives sirok” a Karpat-medence kora és k6zéps6 bronzko-
réban (Metallurgists’ burials in the Early and Middle Bronze Age of the
Carpathian Basin), in: M. Vicze — G. Kovacs (eds.): MQMOZX 10. Oskoros
kutatok X. Osszejovetelének konferenciakotete. Oskori technikék, dskori
technolégiak. Szazhalombatta, 2017. aprilis 6—8. Szazhalombatta 2019,
231-254.

K. Mészaros: Kés6 bronzkori (urnamezds) telepiilésrészlet Tatabanya-
Dozsakert leldhelyrdl [Late Bronze Age Settlement Part from Tatabanya-
Dozsakert]. Thesis at the E6tvos Lorand University, Budapest. Budapest
2012.



166

GABOR ILON

Mikiés 2002

Milleker 1905

Miske 1908

Molloy — Médlinger 2020

Molnar 2014

Molnar et al. 2021

Mozsolics 1952

Mozsolics 1967

Mozsolics 1973

Mozsolics 1984

Mozsolics 1985

Mozsolics 2000

MRT 8

Miiller 2007

Miiller 2018

Zs. Miklos: Dobrokoz-Tiizkoves, in: Kisfaludi J. (ed.): Régészeti kutatasok
Magyarorszagon 1999 (Archaeological Investigations in Hungary 1999).
Budapest 2002, 197.

B. Milleker: A vattinai Ostelep (Die urzeitliche Siedlung von Vattina).
Temesvar 1905.

K. Miske: Die prahistorische Ansiedelung Velem St. Vid 1. Beschreibung
der Raubbaufunde. Wien 1908.

B. Molloy — M. Médlinger: The organisation and practice of metal smithing
in Later Bronze Age Europe. JWP 33 (2020) 169-232.
https://doi.org/10.1007/s10963-020-09141-5

Zs. Molnar: Contributii la cunoasterea culturii Otomani din Nord-Vestul
Transilvaniei. Patrimonium Archaeologicum Transylvanicum 10. Cluj-
Napoca 2014.

D. Molnar — G. Gyarmati — P. Barkéczy — B. Mard6ti — Z. Kis — Cs. Biro —
G. J. Tarbay: Kés6 bronzkori tokosbalta komplex dntéstechnikai vizsgalata
[Complex study of metallurgical techniques of a Late Bronze Age axe].
Banyaszati és kohaszati lapok. Kohaszat 154 (2021) 14-19.

A. Mozsolics: Die Ausgrabungen in Toszeg 1948. ActaArchHung 2 (1952)
35-69.

A. Mozsolics: Bronzefunde des Karpatenbeckens. Depotfundhorizonte
von Hajdusamson und Kosziderpadlas. Budapest 1967.

A. Mozsolics: Bronze- und Goldfunde des Karpatenbeckens. Depotfund-
horizonte von Forré und Opélyi. Budapest 1973.

A. Mozsolics: Ein Beitrag zum Metallhandwerk der ungarischen
Bronzezeit. BRGK 65 (1984) 19-73.

A. Mozsolics: Bronzefunde aus Ungarn. Depotfundhorizonte von Aranyos,
Kurd und Gyermely. Budapest 1985.

A. Mozsolics: Bronzefunde aus Ungarn. Depotfundhorizonte Hajdi-
boszormény, Romand und Biikkszentlaszlo. Kiel 2000.

D. B. Jankovich — J. Makkay — M. B. Szdéke (eds.): Békés megye régészeti
topografidja. A szarvasi jaras. 4/2 [Archaeological Topography of Békés
County. The Szarvas district]. MRT 8. Budapest 1989.

R. Miiller: Kés6 bronzkori magaslati telepiilés kutatasa Varvolgy, Nagylaz-
hegyen (2003-2006) (Investigation of a hill settlement from the Late
Bronze Age at Varvolgy, Nagylaz-hegy [2003-2006]), in: J. Kisfaludi (ed.):
Régészeti kutatasok Magyarorszagon 2006 (Archaeological Investigations
in Hungary 2006). Budapest 2007, 5-26.

R. Miiller: 2. esettanulmany. A Dunantul legnagyobb késébronzkori
magaslati telepe: Varvolgy, Nagylaz-hegy (Fallbeispiel 2. Die grofite
spatbronzezeitliche Hohensiedlung Transdanubiens: Varvolgy, Nagylaz-
hegy), in: O. Heinrich-Tamaska — D. Winger (eds.): 7000 év torténete.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 167

Nagy 1973

Nessel 2017

Nessel 2019

Novdaki 1979

Novotna 1970

Novotna 1980

Olexa 1987

Olexa 2003

Ordentlich — Lie —
Ghemis 2014

Patay 1965

Patay 1976

Patek 1961

Patek 1968

Patek 1982

Pernicka — Lutz —
Stollner 2016

Pernicka — Nessel —
Mehofer 2016

Fejezetek Magyarorszag régészetébol (7000 Jahre Geschichte. Einblicke in
die Archéologie Ungarns). Remshalden 2018, 81-88.

T. Nagy: Budapest torténete az Oskortdl a honfoglalasig [History of
Budapest from Prehistory until the Hungarian conquest], in: L. Gerevich
(ed.): Budapest torténete 1. Budapest 1973, 41-216.

B. Nessel: “Leaf shaped” negatives and their meaning. A rare mould
type from the Teleac Hillfort, jud. Alba Transylvania. Apulum 54 (2017)
247-262.

B. Nessel: Der bronzezeitliche Metallhandwerker im Spiegel der archiolo-
gischen Quellen. Bd. 1-2. UPA 344. Bonn 2019.

Gy. Novaki: Oskori és kozépkori foldvarak a bakonyi Cuha-vélgyben
(Vorgeschichtliche und mittelalterliche Erdfesten im Cuha-Tal im
Bakonywald). VMMK 14 (1979) 75-122.

M. Novotna: Die Axte und Beile in der Slovakei. PBF 9/3. Miinchen 1970.
M. Novotna: Die Nadeln in der Slovakei. PBF 13/6. Miinchen 1980.

L. Olexa: Griaber von Metallgiessern in Nizna Mysla. AR 39 (1987)
255-275.

L. Olexa: Nizna Mysla. Kosice 2003.

L. Ordentlich — M. Lie — C. Ghemis: Otomani “Cetatuie. Varhegy”, Bihor
county, in: F. Gogéltan — C. Cordos — A. Ignat (eds.): Bronze Age Tell,
Tell-Like and Mound-Like Settlements on the Eastern Frontier of the
Carpathian Basin. History of Research. Cluj-Napoca 2014, 139-147.

P. Patay: A nagyrévi kultura leletei Diésdon (Funde der Nagyrév-Kultur in
Diésd). ArchErt 92 (1965) 163-167.

P. Patay: Vorbericht liber die Ausgrabungen zu Poroszlo-Aponhat. FolArch
27 (1976) 193-201.

E. Patek: Die Siedlung und das Gréberfeld von Neszmély. ActaArchHung
13 (1961) 33-82.

E. Patek: Die Urnenfelderkultur Transdanubien. Budapest 1968.

E. Patek: Die Siedlungsgrube mit Gussform fiir Tiillenbeile in Mezdcsat-
Horcsogods (Ostungarn), in: H. Lorenz (Hrsg): Studien zur Bronzezeit.
Festschrift fiir Wilhelm Albert v. Brunn. Mainz 1982, 327-332.

E. Pernicka — J. Lutz — T. St6llner: Bronze Age copper produced at Mitter-
berg, Austria, and its distribution. ArchA 100 (2016) 19-55.
https://doi.org/10.1553/archaeologial00s19

E. Pernicka — B. Nessel — M. Mehofer: Lead isotope analyses of metal
objects from the Apa hoard and other Early and Middle Bronze Age items
from Romania. ArchA 100 (2016) 57-86.
https://doi.org/10.1553/archaeologial00s57



168

GABOR ILON

Péterdi 2004

F. Petres — Bandi 1969

Pichlerova — Tomcikova 2001

Polgar 2013

Popa 2015

Poroszlai 1993

Poroszlai 2000a

Poroszlai 2000b

Primas 2005

Puskas 2015

Radivojevié et al. 2019

Reményi et al. 2006

B. Péterdi: Bronzkori és vaskori ont6formak petrografiai vizsgalata
(Petrographic analysis of Bronze Age and Iron Age casting moulds), in:
G. Ilon (ed.): MQMQE 3. Oskoros Kutatok I11. Orszagos Osszejovetelének
konferenciakotete. Halottkultusz és temetkezés. Bozsok — Szombathely
2002. oktober 7-9. Szombathely 2004, 487-525.

E. F. Petres — G. Bandi: Asatas Lovasberény-Mihélyvéaron (Excavations at
Lovasberény-Mihalyvar). ArchErt 96 (1969) 170—177.

M. Pichlerova — K. Tom¢&ikova: Archeologické nélezy zo Zitného Ostrova
zbierka Antala Khina. ZSNM 95. Archeolédgia 11 (2001) 111-134.

P. Polgar: Anzeichen der Metallbearbeitung bei einer Fundstelle in der
Gemarkung von Sopron. Ziridava 27 (2013) 73-79.

C. L. Popa: Representation of a Keftiu type ingot on a bronze belt plate
from Transylvania and its connections, in: C. N. Rigcuta — I. V. Ferencz —
O. T. Barbat (eds.): Representations, Signs and Symbols. Proceedings of
the Symposium on Religion and Magic. Cluj-Napoca 2015, 87-214.

I. Poroszlai: Szazhalombatta bronzkori torténete [Bronze Age history of
Szazhalombatta], in: 1. Poroszlai (ed.): 4000 év a 100 halom varosaban.
Szazhalombatta 1993, 9-22.

I. Poroszlai: Szazhalombatta bronzkori torténete a leglijabb asatasok
tiikrében. SAX projekt és elézményei (Die bronzezeitliche Geschichte
Szazhalombattas im Spiegel der neuesten Ausgrabungen). KMMK 7
(2000) 97-118.

I. Poroszlai: Excavation campaigns at the Bronze Age tell site at Szazha-
lombatta-Foldvar. 1. 19891991, 2. 1991-1993, in: 1. Poroszlai — M. Vicze
(eds.): Szazhalombatta Archacological Expedition. SAX Annual Report 1.
Szazhalombatta 2000, 13-73.

M. Primas: Ochsenhautbarren in Europa, in: U. Yalgin — M. Linden (Hrsg.):
Das Schiff von Uluburun. Welthandel vor 3000 Jahren. Ausstellungska-
talog. Bochum 2005, 385-391.

J. Puskas: New Prehistoric discoveries from Albis/Kézdialbis (Covasna
county, Romania). Marisisa 34-35 (2015) 7-15.

M. Radivojevi¢c — B. W. Roberts — E. Pernicka — Z. Stos-Gale —
M. Martinén-Torres — T. Rehren — P. Bray — D. Brandherm — J. Ling —
J. Mei — H. Vandkilde — K. Kristiansen — S. J. Shennan — C. Broodbank:
The provenance, use, and circulation of metals in the European Bronze
Age. The state of debate. JAR 27 (2019) 131-185.
https://doi.org/10.1007/s10814-018-9123-9

L. Reményi — A. Endrédi — B. Maraz — Zs. M. Virag: Régészeti kutatasok
az MO korgytirt keleti szektoranak nyomvonalan (Archaeological investi-
gations along the path of the eastern sector of the MO ring road). Aquincumi
flizetek 12. Budapest 2006, 166—180.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 169

Repiszky 2004a

Repiszky 2004b

Rezi 2015

Roman — Dodd-Opritescu —
Janos 1992

Roska 1912

Roska 1942

Sagi 1909

Sava — Hurezan —
Marginean 2011

Schreiber 1968

Somogyi 2004

Somogyvari 2020

Soroceanu 2012

Sperling 2019

Stollner 2005

T. Repiszky: Budajend, Hegyi-szantok, in: J. Kisfaludi (ed.): Régészeti
kutatasok Magyarorszagon 2002 (Archaeological Investigations in
Hungary 2002). Budapest 2004, 184.

T. Repiszky: Budajend, Hegyi-szantok, in: J. Kisfaludi (ed.): Régészeti
kutatasok Magyarorszagon 2003 (Archaeological Investigations in
Hungary 2003). Budapest 2004, 168.

B. Rezi: Deponalasi szokasok a késé bronzkori K6zép-Erdélyben (Hoarding
practices in the Late Bronze Age from Central Transylvania). PhD disser-
tation at the E6tvos Lorand University, Budapest. Budapest 2015.

P. Roman — A. Dodd-Opritescu — P. Janos: Beitridge zur Problematik der
Schnurverziertenkeramik Siidosteuropas. Mainz 1992.

M. Roska: Asatas a pécska-szemlaki hatarban levé Nagysancon [ Excavation
in the Nagysanc at the vicinity of Pécska-Szemlak]. Dolg 3 (1912) 1-73.

M. Roska: Erdély régészeti repertoriuma. 1. Oskor (Archiologisches
Repertorium von Siebenbiirgen 1. Urzeit). Kolozsvar 1942.

J. Sagi: Ostelep a Balaton partjan [Prehistoric settlement on the shores of
Lake Balaton]. ArchErt 29 (1909) 342-354.

V. Sava —P. G. Hurezan — F. Marginean: Sagu Sit A1 1. A Late Bronze Age
Settlement on the Lower Mures. Cluj-Napoca 2011.

R. Schreiber: Budapest III., Szentendrei ut 781. RégFiiz Ser. 1. No. 21,
Budapest 1968, 4.

K. Somogyi: Elézetes jelentés a Kaposvar-61-es elkertilé at 29. szamu
leléhelyén Kapostjlak-Vardomb-diilében 2002-ben végzett megeldzo
feltarasrol (Preliminary report on the preceding excavation of site number
27. of the Route 61. encircling Kaposvar). SMK 16 (2004) 165-176.

A. Somogyvéri: Régészeti és kornyezettorténeti kutatasok a tervezett
M09-es it nyomvonalan. Vazlat egy késobbi feldolgozashoz [Archaeological
and environmental research along the route of the planned M9 road. Outline
for future work], in: T. Tér6csik — S. Gulyas — D. Molnar — K. Nafradi
(eds.): Kornyezettorténet. Tanulmanyok Siimegi Pal professzor 60 éves
sziiletésnapi kdszontésére. Szeged 2020, 441-447.

T. Soroceanu: Die Kupfer- und Bronzedepots der frithen und mittleren
Bronzezeit in Ruménien. Cluj-Napoca — Bistrita 2012.

U. Sperling: Zwischen Handwerk und héuslicher Produktion. Bronzegief3er
von Asva im Kontext der Haushaltsarchiologie, in: G. Woltermann —
D. Neumann — R. Gleser (Hrsg.): Spezialisierung in der Bronzezeit.
Archéologische Quellen und Modelle. Neolithikum und &ltere Metall-
zeiten. Studien und Materialien. Miinster 2019, 161-180.

T. Stéllner: Mineralische Rohstoffe in der Bronzezeit. Ein Uberblick,
in: U. Yalgin — C. Pulak — R. Slotta (Hrsg.): Das Schiff von Uluburun.
Welthandel vor 3000 Jahren. Bochum 2005, 451-473.



170

GABOR ILON

Stollner 2015

Stollner 2021

Szabo 1996

Szabo 2013

Szabo 2017

V. Szabo 2004

V. Szabo 2011

Szabo 2018

Szabo in print

T. Stollner: Die alpinen Kupfererzreviere. Aspekte ihrer zeitlichen, techno-
logischen und wirtschaftlichen Entwicklung im zweiten Jahrtausend vor
Christus, in: T. Stollner — K. Oeggl (Hrsg.): Bergauf — Bergab. 10.000 Jahre
Bergbau in den Ostalpen. Wissenschaftlicher Beiband zur Ausstellung
Im Deutschen Bergbau-Museum Bochum vom 31.10.2015 — 24.04.2016.
Bochum 2015, 99-105.

T. Stéllner: Das slowakische Erzgebirge als urgeschichtliche Montanregion,
in: J. Garner — T. Stollner (Hrsg.): Das Grantal und sein Umfeld (Slowaki-
sches Erzgebirge) Nutzungsstrategien eines sekundaren Wirtschaftsraums
wihrend der Bronzezeit. Der Anschnitt. Beiheft 47. Bochum 2021, 3-16.

G. Szabo: Az urnamez6s kultira fémmiivessége a régészeti kisérletek
tilkrében (Das Metallhandwerk der Urnenfelder Kultur im Spiegel der
archdologischen Experimente). ActaMusPapensis 6 (1996) 265-276.

G. Szab6: A dunantuli urnamezds kultira fémmiivessége az archacome-
tallurgiai vizsgalatok tiikrében (The Metallurgy of the Transdanubian
Urnfield Culture in Light of Archaeometallurgical Investigations).
Specimina Electronica 1. Pécs 2013.

G. Szab6: Problems with the periodization of the Early Bronze Age in the
Carpathian Basin in the light of the older and recent AMS radiocarbon
data. Archeometriai Miihely 14 (2017) 99—-116.

G. V. Szabo: Haz, telepiilés és telepiilésszerkezet a késé bronzkori (BD,
HA, HB periodus) Tisza-vidéken (Houses, settlements, and settlement
structures in the Tisza Region of the Late Bronze Age [Periods BD, HA,
HB]), in: E. Gy. Nagy — J. Dani — Zs. Hajdu (eds.): MQMOZ 2. Oskoros
kutatok II. Osszejovetelének konferenciakotete. Debreceni Déri Miizeum
kiadvanyai. Debrecen 2004, 137-170.

G. V. Szabd: Ahol a bronz terem... Eldzetes jelentés a Baks-temetSparti
kés6 bronzkori leldhelyen végzett fémkeresé miiszeres kutatasokrol (Wo
die Bronze liegt... Vorlaufiger Bericht zu Geldndeuntersuchungen mit
Metallsonden am spitbronzezeitlichen Fundort Baks-Temetépart). MEME
StudArch 12 (2011) 91-126.

N. Szabé: Budajend, Hegyi-szantok kozépsé bronzkori telepiilésének
vizsgalata [Investigation of the Middle Bronze Age settlement of Budajend,
Hegyi-szantok]. Thesis at the Eotvos Lorand University, Budapest.
Budapest 2018.

N. Szabo: Pozicio és funkcio. Egy k6zépso bronzkori telepiilés kiils6 és
belsé hatarainak vizsgélata (Position and function. Examination of the
external and internal boundaries of a Middle Bronze Age settlement), in:
G. Szilas — M. Toth-Farkas (eds): MQMOZX 11. Oskoros Kutatok Osszejo-
vetele. A BTM Aquincumi Muzeumban 2019. &prilis 10—12-én megren-
dezett konferencia tanulmanykotete. Kornyezet és ember. Osrégészeti
Tanulmanyok/Prehistoric Studies 3. Budapest in print.



CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN 171

Szaraz 2017

Szaraz 2020

Szathmari 1994

Székely 1959

Székely 1970

Tarbay 2019

Tarnoki 2010

Tocik 1978

Trebsche — Pucher 2013

Vavak et al. 2015

Vekony — Cseh 2001

Viadar 1974

Wanzek 1989

Cs. Szaraz: Prehistoric Center above the Zala River. The results of recent
research at Zalaszentivan-Kisfaludi Hill. HungArch 2017/1, 1-7.
http:/files.archaeolingua.hu/2017TA/sz%elraz_eng 17ta.pdf

Cs. Szaraz: A Zala és a Mura folyok térsége (Zala megye) a késé bronz-
korban (késé halomsiros és urnamez6s idészak) (The Region of the Zala
and Mura Rivers [Zala County] in the Late Bronze Age [Late Tumulus
and Urnfield Period]). PhD dissertation at the E6tvos Lorand University,
Budapest. Budapest 2020.

I. Szathmari: Fiizesbony-Oregdomb, in: I. Béna (ed.): Le bel age du bronze
en Hongrie. Mont Beuvray 1994, 134-140.

Z. Székely: Cercetari archeologice efectuate in regiunea autonoma
Maghiara. MCA 6 (1959) 187-201.
https://doi.org/10.3406/mcarh.1959.1211

Z. Székely: Depozitul de obiecte de bronz de la Miercurea-Ciuc. SCIV 21
(970) 473—479.

J. G. Tarbay: Moulds for large daggers. Unique finds from the Bronze Age
Hatvan-Strazsa-hegy tell. ActaArchHung 70/1 (2019) 5-39.
https://doi.org/10.1556/072.2019.70.1.1

J. Tarnoki: A hatvani kultura telepiilése Bujakon (The spread of the Hatvan
culture and the state of research in Nograd county), in: Sz. Guba — K. Tankd
(eds.): ,,Régrdl kell kezdeniink...” Studia Archaeologica in honorem Pauli
Patay. Szécsény 2010, 51-69.

A. Tocik: Nitriansky Hradok-Zamecek Bez. Nové Zamky. Bronzezeitliche
befestigte Ansiedlung der Madarovce Kultur. Materialia Archaeologica
Slovaca 3. Nitra 1978.

P. Trebsche — E. Pucher: Urnenfelderzeitliche Kupfergewinnung am Rande
der Ostalpen. Erste Ergebnisse zu Erndhrung und Wirtschaftsweise in der
Bergbausiedlung von Prigglitz-Gasteil (Niederosterreich). PZ 88 (2013)
114-151.

https://doi.org/10.1515/pz-2013-0004

J. Vavak — P. Jelinek — J. Hlavata — L. [llaSova: Doklady metalurgie na
opevnenom sidlisku mad’arovskej kultary v Budmericiach, in: J. Batora —
P. Toth (eds.): Ked’ bronz vystriedal med’. Zbornik prispevkov z XXIII.
medzinarodného sympozia,,Starsia doba bronzova v Cechach, na Moravea
na Slovensku“ Levice 8.—11. oktobra 2013. Bratislava — Nitra 2015, 157-184.

G. Vékony — J. Cseh: Tatabanya-Doézsakert, in: J. Kisfaludi (ed.): Régészeti
kutatasok Magyarorszagon 1998 (Archaeological Investigations in
Hungary 1998). Budapest 2001, 167.

J. Vladar: Mediterrane Einfliisse auf die Kulturentwicklung des ndrdlichen
Karpatenbeckens in der dlteren Bronzezeit. Preistoria Alpina 10 (1974)
219-236.

B. Wanzek: Die Gufmodel fiir Tiillenbeile im siidostlichen Europa. UPA 2.
Bonn 1989.



7

GABOR ILON

172

aImyno uoxdog
71799V 1 ASVT LLT-9LT 900T o]l 1oAONUIA ~UosoN quiop
G€ 6661 Apasod ‘61 7661 vuog —IeakSowog umouyun axe ajoy-1yeys adK1-oe1ezoy | nd Juowas -19AD ‘H PIBQIIA pzeAey |G|
71799V 1 ASVTLLT-9LT 900T U]l aImno
‘6% 2661 PUOg 1AOYUIA (599d)
'S 6 JEL ‘St "qQV ‘06 ‘€8 ‘6L I861 Apasoy —1gakSourog umouun axe djoy-yeys | nd juowalnes| eAuereq ‘H 0a1s91q prdagd3eN| 1
ugrdwoz
771799V 1 ASVTLLT-9LT 900T Uoll AImynd -Meqy
0S 2661 Puog ueAleq umouyun 1233ep Juawaas| -posiog ‘H quopnseq 18S20ZI | €1
Aywez
Imyno JUSWIIIS AON
"L'8Y 10T 600C p1orpg | (s0d ) sorakny ueAjeHq umouun paynIoy Do NS|  quopyQioL | 1zsaysnykjodr  Ayisodp aeIN| Tl
2IM)Nd ueAJRH JUSWIIIS 201A07T|  (02A0ullRIN)| pereASewAdy (d3A0ur[e )
‘661 600 P10Ivg Apreg pajuowSery ayny oxe 2d£1-89zs9], paynioy [0 IS BYAOJURS /peIeASeN eyaoues| 11
"T-1°99V ‘T 9SVT LLT-9LT 900T Uoll
‘L °9QV "L6-S6 8661 998 A — Sauaq
‘ez ‘e 'L JelL amjno eySIey
2661 Soupp — nosajrido-ppo — uvwoy urpoSit pajuswSery umouyun AXE [0y Jjeys © Jo p[now 2991d-0m) JLELNENIIEN ‘pof 0y NOINIUAZS YIS NPT 01
T0L pue 161
"T179QV T ISV 'LLT-9LT 900T UOIT 2INJNO IDAONUIA Pyl soImjedy QNP
91—¥1 'qqV ‘L91 $00C 1M8owog —IeAkSowog pajuswSery Kepo| woy) Suowre odKy-oviezoy B yim soxe ¢|  quowd[es| ASowos ‘H -qUIOPIBA yeyfnsodeyy |6
uoxdog
T179QV T ISV 'LLT9LT 900T UOIT 2InJNd IDAONUIA -UosoN quiop
b1 2661 140u0D —IeakSowog (¢) 1orur Kepo|  oxe adK)-oerezoy e Jo pynow 09a1d-om) BUEINEIIVEN -10AD ‘H -wojdway, 39s3apIH| 8
Qmy[nod exye) ornp
‘Surmerp reaoun SPI-Lb1 § LIW —KY1SO3—oN e\ pajudwSery Quojspues axe BUEINETIIEN soyog ‘H|  ASoy-fereq poapuy|L
T-1°9qV ‘1 9SVT 'LLT-9LT 900T oIl
‘€€ S661 Apasog
‘6% 2661 PUOg aamno
6 8Y ‘QTT-LTT 0661 pasoq [OpagnA umouyun axe umouyun| eAuereq ‘H K3oyiep 9sdydzseun(|'9
Sunjjempoy
wolty
771799V ‘1 AT LLT-9LT 900T Uoll Imnd puy Aens
‘6v "ou 18D 6007 AvSoInY IDAONUIA “JUAIA}IAS
‘L61 200T SOPIIN —1gakSouwrog pajudwsely umomwyun dXe dqni-jyeys paynIoy 'ujoL ‘H SOAQYZOL zoMeliqed| S
T-1°99V T ASVTLLT-9LT 900T Uoll
‘6v 2661 vuog Imnd eye)y
‘1 °X JeL 8961 zoyvy —KY1SOY—ONeN umouwyun axe 2[oy-1Jeys umouwyun 194 ‘H Auowo( |t
771799V T ASVT LLT-9LT 900T o]l
b IIA ‘T TILA R19®L ‘SIS ‘80S #00C P1212d A3ay
‘6v 2661 puog aImynd -LBApRZS
‘S "9qQV §961 Avivg AQIATeN (¢) wejur duojspues juepuad ‘oxe | yd juswaias 159d ‘H /RIUOPIZS psola| ¢
®jo[ed 10pueg
19
aImyno nd [eroyrioes £31040) 128 1
1661 Auuvpy AQIAZeN pajuowSery Quojspues peayteads|  ‘yuowa))yas H ‘K3ayrep ‘ysadepng |z
T-1°9qV ‘T 9SVT LLT-9LT 900T oIl 2INNd IDAONUIA
‘TEY 181 JBL ‘91T-¥IT $661 4ppuog —IgakSouwiog pajuowsely Aepo uid|  juowdes e[eZ “H| QINPp 191wl dduozIog | 1
p[now RLysip
$JON. EXLELAENG m.w__“.w_w_.‘._w_._ci AP_:M“_M\ Mcta& _uw:c.:euo._wnao Sunsed 3y 1583 01 393[qQ awouwe.u ‘Ayunod _wounmn hwﬂmw_ Jweu JudLIN)
ey 3o heq Y3 Jo 9eIS 10 [eLIR)EI puy/ous £nuno) /spue] L




173

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

(O71S :Bru2AO[S IS :BINBAO[S (OY :eluewoy ‘H :AIeSuny SYH :eneor)) uiseq uerypedie) oy Jo spnow urised 98y azuolg A[Ieq ‘| 9[qel,

T-1°9QV ‘1 9SVT'LLT-9LT 900T oIl
‘91 °qQV §661 pasoq

‘e—1 '8 BY ‘LT 0661 pasoq pajuswSery saxe ad£)-oerezoy] pue zsleg
7861 Apasog QIMINd | ‘pajoNIISU0dI ‘9zpe pajeyoos armjerurw 10| 9¢/.L61 nd
6% 2661 vuog [0pagnA 2q Kewr Kefo peoymolre ‘soxe Jeff|  ‘Juowonos| eAuereq ‘H ASoyrep N07|'8¢
QImno 0YSIBAOYNA A0 UIA
‘91 £00¢ v1o1Dg JOPIQNA [BOISSE[D) 10RIUT umouyun poi ‘soxe ajoy-1jeys adK)-oerezoy 9 JLEINEIIEN “aH BOIUZI, AONUIA LT
wo €y/0%
qET°g6 ‘O ‘AU -€2/0T
(P9zsy) wnasniy - T1Ad] ]
Iopues §o1og amyno uonoas ‘$861
‘LIRAQY Y A9 “10)81501 p1eoqpies oy woiy uondriosoq ueAjeHq 10RUT auojspues suid 10y spjnow 90a1d-om)|  ‘quowo)1es 1594 ‘H SOYYRIA SasaaA [ 9T
epang
T1°9QV T AISIT LLT-9LT 900C UOlT QImnd eyey eysfeung
SL°L1AQV ‘TT £00C v4oivg —AYISOY—ONBIN pajuowSery Kepd axe o[oy-1yeys adK1-oeIezoy UAWI[IAS ES RS (Y 10AFowASeN|  JIPIW ANJAA | ST
T1°9QV T AISIT LLT-9LT 900C O]
‘€TI-€11 S00T AvIng — 11pAQY QInyno eye) *010 ‘oxe djoy-1jeys adK1-ovIeZOY | "S09S 21N
LT #OOT YIVALOF] —KY1SOY—ONeN orUl umouyun 9Zpe 19paY00S © JO pInow 9031d-om3|  ‘yuowo[es 1594 ‘H S 'ON NS onn |+
T179QV T AISIT LLT-9LT 900T UOlT
‘0T A9V “0S ‘8% 661 vuog
‘q-®1 "101 JBL 8961 221vY
‘T°9QV L961 $21]0SZ0)] Joujozs
‘7661 $2110SZ0 dmyno (TIX/LT6I PUE 9/6061) dXEA[11EQ € JO XI[eAd]|  -unjASeN
YI-€1 'qqQV 6] UOLIDIY ueAleHq pajuowSely Juols prnow do1d om) ‘oxe J[OY-JJeYS|  JUSWA[1AS -zsg[ ‘4| woeysode] g 89780, | €T
Joujozg
T179QV T ISV 'LLT-9LT 900 UOIT amyno -unyAgeN
0S 2661 ruog AQIKSeN ©jEp OU Keo pol pue azpe BUEINEIIVEN -zsef ‘H| wojeysode| vV 8azs91 | €T
Joujozg
T179QV T ISV 'LLT9LT 900T UOIT aamyno owaes|  -unyAgeN
‘8961 JBL ‘ST SL61 Puog ueAleH pajuowSery umouyun axe 1191 -zsp[ ‘H| Wo[EYNOSY paanjezsiy|'zz
"T179QV T ISV 'LLT9LT 900 UOIT Inynd SOMIUUIZS
L°LL "9qV ‘96 T661 IPo4puT 10yea [[og pojuowery quojspues (¢)oxe o[oy-1yeys JUAWA119S 1594 ‘H 1080[0pN) -3381Z8 |17
qA Tokef ur
T-1°9qV ‘1 ST LLT-9LT 900T o]l doysyiom e
‘S01 ‘€01 POOOC 1P|zs0-404 myno Juowd[1as
b1 £661 W]ZS0404 A91K3eN pojuowSery umouyun spnow 119y 1594 ‘H 1BAP[O] e)equoeyzezs |07
‘eAkSowog 'y oxe jey
woxy "010T-600C ‘(s)uowBely ‘Fuissiw gjey | jovIul |)
Ul SUOIBABOXO v 8Y ‘byv—Shb 0207 MvadSowog aImyno pajuowSery oxe yoo[-jeys ad£) oviezoy e Jo
Kemiojowr L10T UT eRqUIO[RYZPZS J& AQ1ASeN|  ‘pajquiossear pnow 9091d-om[, zend unysry omnp
6N Y3 woI] Q0UAIAJUO0D TOINTIN Y1 18 191504 Apeg Aqrened Kepd spinow 0z ‘xoxddy |  uowopes -soeq ‘H| -1soSokunzg psoyns| 61
2Inyno JUEIHEIIRN 901
10T 600C vLorvg uBAJRH pajuowiSely Leo urd paygnioy 2l N pzezs Ipzes| 3l
T179QV T ST LLT-9LT 900 UOlT
199V ‘911 9661 sov40y
‘6v 2661 vuog 2my[no eye)
‘61 8961 4210y —AYIsoN-9NeN umouyun OXe [0y-1jeys umowyun| peiSoN ‘H QI599d uglieygdes| L1
T179QV T ST LLT-9LT 900C UOlT Imyno afmunyoig
GE 661 Apasog [OPaNA umouyun s1033ep umouyun ‘0TS Je[seArezs Aosesoy |91




7

GABOR ILON

174

TOVL Sy JL LI0T SHAoyUD[]
‘€ET 10T 1249yudy20
T°8°9QV ‘I¥ p00C Yrva1oH
TS 7661 vUog

YS #861 $2110SZ0)

‘6 "9 JeL ‘SS SL61 vuog wd 096/6201
761 JBL “LET L961 $21]0SZON —(('T1) 1 eArRA JoBJUI| QUOISpUBSPAL e[nuUN| € JO )sed 9091d-om) EINA 10 ‘H o[npeunq v soagalneunq| vl
Y13
‘puy Kens (;,) BOIUDS
710Z Y1Avg — vIDg Q0A0IB PRI jorIUT Quojspues apyong 1eq JUIWA[IIS 0 “YS $90( 2oq| 91
2IN)[Nd 0AOURIS ise[qo
"$T €T ‘0T "B0L "BY ‘€9T 100T 1n3vjng /sn§ ap nrong eysjedieyez|  SeIsopuopy
YT €T 0T °6 "BY ‘b pL61 1nSvIDg /599759s[94 A[1eg pajuowSery Juols Suriwe ¢(;,) uid umouzyun JUSWA1IS ‘vn - QpIasIY | n[eJuUdNIOAIN aroxelq| st
'$—€ v 'Id “681-881 §10C UrapH umowyun fereg goreq
191 “9ST ‘8¥1 £10 Upapo jo8ur ‘a10n) ‘11 S1oquolorpy | “(9zpe) 1ovun Quojspues 100[qo proquioy jeyy ‘ozpe E ‘pnl 0y mpnjeaq| epIsziopsry episaaq| vl
uewolo QIR NjES
'8 1L “Id #I0C Avujop|y /puesieAe[nAn joRIUT umowyun urd JLETNENIEN ‘O ZOYRWOSs)) psown)| g1
uoz1oy
L=S 691 'Id #10T 1vujo| uoswgsnpley
{01-6 JRL ‘LT CI0Z nuva20.108 ‘aImynod [ewol0 QIBJA NJBS Kjoyeso
TS 7661 vuog /puesieAe[nAn joejul| () ouojspues sad ¢ ‘oxe ooy 1yeys 2dK) O BUEILENITEN I ‘0d QzawsIy -IeASeN infeya)|-z1
potiad 19p1zsoy] jred
T1 S JL 19S—SS 010C 1youpy 2Im[Nd ueAjRH eiEp ou| () ouoyspues OIS (¢)a1onq 19q JuAWaNes|  PRISON ‘H -eAuzsire], sglng |11
Sers amjno pajuswSery JUEINENIIEN yourzad
7188y §10C “1v 12 ypany | ‘('sod ¢) se1ohny Q0A0IEPRIN “(pox) yoB3UL umouun axe ‘surd da1y) ‘yo03ul 10 pox payn.oj O ‘NS BJRIpID drwpng (-0l
'9°L1°9qV ‘Tr—T¥ 00T YPa10
TS 661 vU9g
TLTSL6I Uog A1o10wd0 Ut IXX
199V ‘09 ££61 43vN RIRZSLIN pajudwdely| (i) ouoispues (¢)1033ep ‘uid ‘oxe ey dAeiS uIn H| 1981zs-jodas) ‘ysadepng |6
"0qezg "N Jo uiad up oqozg 969 pue
As911n09d € se 19/ 8107 0qz§ 689 sud
sp[nouw 9y} Jo auo Jo qpo0T (yzsiday potiad 10p1zsoy] RGN yojuezs
ojoyd e aAey KJuo | DpOOT (yzs1day Sers —I11 eA1BA BIRp OU Juoispues peayteads ‘-0 ‘s102[qo [BI9AIS payn.o) 1894 ‘H -1430H oualepng (‘g
€T 7S99V £00C Yrpadoy youagyiom
LGS JRL pue [1aue
‘861 D000 912d — YPZ0Y — YIDAUOF] | PAUIQUIOD ‘[IAUR doysyrom
STLT SL61 puog | ‘yudwiSely a1okny TI1-1 eA1eA pajuowSery QuoIspues azpe jep ‘Sun (g) urd ‘I1oy U0, ‘H 11KSSQIQA saod | L
'8 “v—€ 691 '1d 'L °S L9 'Id #10T APU]ON
*SOBAOY] T JO Q=L "Jel ‘TT ZI0T Nunas0.108 Sursstw syred S9Zpe om) IR\ NjeS
UO1}93[[09 Y} WOL] ST1-01 9—% "TIIXT ‘0T1 8461 42Prg T TuewonQ “oejul auo)s ‘soxe-a[)1eq od£) uoswesnpley ¢ JLETNENRIEN I ‘Od Se1-opisz arog vaIg |9
2IN)Nd TUBRWOIQ JUSWA[IS
01 8T JeL ‘S99 pL6] pU9g — 4ouuvg /pugsIeAe[nAD pajudwsely ouols surd 11 so9d ‘H quIOpIgA spRd| 'S
aImnyno (A3eqaoyerq)
1°6°9qV ‘L1 #00C YivaLorf ekjep je] pajuowSery Quojspues (¢)9zpe JUSWIA[)IS 1594 ‘H A3aysa1Q eig |y
amyno 12LISIP
'€°9QV ‘L8 6661 AHPg J0AOIEPEIA )8 pajuswdely| (;)auoispues saxe aArIs[ed om) ‘S19Z39m) ‘s1a33ep JUSWIANIAS | JouIzad NS Kuoyeg uoyeg| ¢
L1 °%T1d 861-L61 S0 UpApH
‘79 2661 vuog amno
‘80ST-90ST "€S JBL ‘¥81 0861 PuioAoN luewolQ ostp ‘eqnun ‘urd I e
911 "9 ‘JBL POS6I Youputin.g /Kuoqesozn | Suissiw syred| (i) ouojspues ‘endswre ‘(¢ )axe pnqSurr ad£) g paynIoj| 201503 ‘NS voIpg| (92180)) vdaRY|'T
‘9961 Ul ‘paysijqndun axe sjuepuad 9y} pue axe oy ], 2IN)[Nd TUBWOI0 ugrdwoz
19ZoUdWdY '1, JO *LET 9007 14251] "d /Kuoqesazn | (paystuyun) syuepuad padeys-11eay om) JUAWS110S -Mmeqy
UOIJBABOXH S01-6 "X X1 JeL 8961 zo1vy aje] pue [eorsse[)|  Surssiw spred| () duojspues ‘oxe aqni-jyeys ‘snynjn) ‘pox 1o urd 1193| -posiog ‘H | wojey-oSuo(q opjoay ||
p[now RLysip
SJON. EXLELAENG m.v__w.w_w_.‘._w_.si A?_:M”w\ Mcia& uw:c.:euo._wnao Sunsed 3y 1583 01 393[qQ awouwe_u ‘Ayunod _wou“”a hwﬂmu Jweu JudLIN)
ey 3o hed Y3 Jo 9eIS 10 [eLIR)EI puy/os £nuno) /spuet L




175

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

"8ET S10T UvavH pojuowigey
YT 11 POOT YDALOE Kepo ut porrad xopizsoy |  ‘(dpyonqeq)|  ydiowrejow urd peay woorysnut doysyrom
SSLI—YLY 6961 1PUDG — $2.4324 »{ |  Sp|now udlieq Iny[no eAjep JorIUl ‘ouojspues “apyjong 312q ‘surd peay wooIysnuw[  JUIWA[IIAS 19004 ‘H TeAK[eyIN AugaaqseAoT | z¢
‘€6v1 Ly JeL L10C sraoyuvf
199V ‘001 9861 sovaoy
T1-01 '69T JBL ‘SIT SL61 vuog 2Imyno
SPI—€1 "8L JeL ‘6S 8961 YoIvd 191304 paisniousy pojuowSery Surx ‘(¢ )108ut 1o ozpe
L1 POOT YIvadof ueIqQnUEPSURI], ‘Jorjul QuoIs ‘uepuad quiod JUIWD[119S 'U[OL, ‘H ougg (1sonJA) PASUIT | [€
Forog
-Igwiiezs
2IN)[NO [UBWOIQ) -s0[0qezS
"TS 7661 Puog /puesieAe|nkn BJEp OU umouyun axe ajoy Jyeys adK1 ) umouyun ‘H epIBAS | 0€
1y no eI-AN
K191104 pajsnioug e[nun| 1943y
‘91 "LE BY ‘1€-0€ 0261 yzsuiszny ueIqQNUEpPSURI], pajuswdery umouyun ‘quepuad [29ym oyods Inoy umouyun| ASowog ‘H sek[Seg APWN | 6T
speoyuid 7 JUSWA1IS
YT €1 POOT YIvaLopy Je[s ‘o1ahny “T11 BAIBA. pajuswery Juojspues ‘() yuowSey urd ‘umouyun 119} 1594 ‘H quope[jeg sanyey|'8T
1nymno
snnung, Aj1eg pajuswdely Juojspues L 19A9]
‘porrad 10p1zso| (Spol pue oxe) Mo[[ok pue spo1 pajddi “[1 uo1o3s
0T ‘L1 #00T YIDALOF] pue ] eAjeA Rl pai [eo0] 9uepuad ‘9zpe-aXe pajaoos|  JUAWI[IIes 10 ‘H QUIOpIBA ozseley |17
uruaIy,
b1 '8Y ‘L0T 600 p1ovg 90A0IEPEIA pajuswSery Quo)s sSurrwre omi| (;) UOWR[AS "Djo “YS eigeqg BZRYUBA] ddA0ueAf |97
b7l Ly T8y saInyno joBIUL
“bE—€€ ‘1€ ‘L1 ‘ST ‘11-8 610 Apgin] Auoqesozn Alreg| ‘Suissiw syed Juojspues ('sod 7) 1983ep jo pjnow 20a1d-om) JUSWID[1IS
8—9 "G1 'Id ‘€61 S10C urapn | ('sod ) sa1eAn)| pue ueAjeq 9ie] ‘pojuswisery ‘ouo0)s (¢paystuyun j[1y 1933ep ‘spor om) 119} SOAOH ‘H| ASoy-eszeng ueA)BH |'ST
'€00T urIeIsniy Y a3y ozuorg Lot nd unysty
JO UoneARIXE ‘paystqndun AIPPIA pajuswSery Juojspues (¢)oxe|  uowa[as -soeq ‘H TATYISIOM elIeH | T
1y no 9A31QA/NIPIA
061 ‘L81 6661 Y1ivg Q0A0IBPEIA )BT ejep ou umouyun 'sod ¢ umouyun SIS Ajod[-weren | reypdi-[ejuetn | €z
‘paystjqndun
°L661 Ut eBojog g 'S S1Id ‘€61 S10C upavn
pue Ieso[ny| ‘D €1 FOOT YIPALOF] mymo Juojspues
JO uoneAROXH 1981 1urgny Jpe| LISENN pajuswdely [eo0] (¢)urd ‘umouxun JUIWD[110S 1894 ‘H A3ayrepn equon |7z
"YT—€C "3Y “bTT 61T 020T 1V 12 YPPIH o8y ozuoig pexdog
SLET STOT UpApD APPIA pajuswSery Quojs uid ‘umousun ‘ro8Sep JUEILENFIEN 0 S oouen xouen |1z
Inymo JUEINEIFIEN
‘SHE—tHE "SOU 18D FGG] MDMYIDZS Kuoqesozn,| pajuswSery Juojspues suid ‘oxe ajoy-jyeys ad£) Kuoqesozn,g 119y SOAdH ‘H quiop3aiQ) Auoqesazng |0z
saInyno ugidwoz
“104e] poysnojd e €1 €1 1d 161 §10C Upapn Auoqesozn,f Arey oJiuy dInjeruiw -feqy
woiy spuy Keng —T v Sy SI—€1 1661 S00Y puE ueAje pojuowSery Quojspues “(¢)spo1 omy Juowd[es| -posiod ‘H quIopIBA ZsepeAospPg |61
‘0T 00T Y1DA40F TII-11 BAIRA pajuswely Juolspues 1033ep umouyun 1894 ‘H (pag) 32311pag |81
1259 "L Jo £$011n0d
e a1e ydesSojoyd e
pue uondiiosap ay)
‘€661 Ul YIBAIOH a8y szuoig pojudwidesy
‘g [ JO uoneARIXq ‘paystjqndupn J[PPIN “JorjUl auojspues axe Jef| (¢) JuowoNas 190 ‘H quopoRy a soxeAlneunq|-qr1
€79 1d 681 £10C Uvarn aImnd aqnueqg
$T-1°9 "8y ‘0T ‘L1 #00C Yva1opf ©vAIBA pajuswidey BOIW 9zpe-axe adA) Aoudr Iy PIQIdALL g ‘H seunq D soaeAlneunq | DL1
‘0v61 LI0T Snaoyupp pajudwSery umouun ‘1083ep ‘urd
B T-1°9°9°G '1d 681 SIOZ UPann pot1ad 19p1zsoy [ {(9zpe pajaxoos) Juojspues ‘quepuad od4) 19p1Zsoy] se[ped
€€ ‘0T FOOT YIPALOF] pue T[] eA1eA yoriul| padins ‘eorw ‘quepuad 9SIp ‘9Zpe pajaNo0s JUEINENFIEN 19l ‘H -IOPIZSOY]




7

GABOR ILON

176

(P18 10§)

aInymo japn) auo 20150
L1 °AX JeL ‘IIIX ‘IX ‘TIA 2198L €002 PX2]0 a104n) Kuoqesazn,g pajuswSery ‘ouojspues poi ‘snynin} ‘s1o83ep om) JUEINENIIEN “IYO S A3oyrep AK[STIIOS| Y BISAIA BUZIN | 1
TET 10T 1249y uayo0r
9= "8Y ‘ST §10Z p¥2]O — 42520
‘90T $10Z urapn
‘S18Y ‘€61 2007 P1oivg
'S '8 '9%C JBL 200T Pravd
T°61°99V ‘0F §661 sovaoy o10hnmy|  (O€ ¥SLI=S961)
€299V £007 X210 ‘010 SurysnIo aInymo 90150y
97 °¥'qqV ‘€ "QQV ‘T9T L86] PX2]0O 10y 1owwey| Auoqesazng Ajieq 108Ul Juolspues uid 10 por e Jo pynow 20a1d-om) 08¢ 2A®I3 1O NS AK[STos|y BISAIN BUZIN| V¥
'9°€ BY “9ST ST §107 PX2]O — 250"
90T §107 uvavn (O ¥$L1-5961)
‘91 "8Y ‘€61 200C P101vg Imynd 901503
11 °2°99V ‘T 99V £861 X210 Kuoqesazn,f Alreg jorIUT Juojspues urd 1o po1 e Jo pynow 2031d-om) €€1 oaeIS IO S AK[STIIOS| Y BISAIN BUZIN| VI
00¢ nd
S1/d *90¢ nd
'S—1°Th 'Id “YOT 10T urapn ¥1/d 103098 Aquez
L81 6661 Y14irg Imno sazoyds [ews|  JuowaIeS AON yopeaH
‘T1°08 JelL 861 ywor| (sod 1) sarakny 90AOIEPRIA pajuswSery umouun ‘Surrwte paddir ‘urd ‘s3urx pay1.I0J O S Yogauwez PRIBASTY] AqsuerLnIN| 0y
9[qe)ONISU00I
"T-1 81 '8Y ‘60T 600C p1ovg Imno ‘sooard BNIN
b °qQV L81 6661 YI-vg 90A0IBPRIN 28] ojul udOoIq quojspues| oxe ue jo juowSely Suri-)ng ‘oxe paSuim JUEINEIFIEN 10 ‘S| eorn puIso eNIN|6€
‘puesi) Je I0AIdSI
19)EM B JO SUIpying opisyorq oY) uo sSurLl
oy} Surpaoaxd [eornuoduod yym uid ‘opisyoeq oy} uo
£007-500T peaymoure yim uid ‘urd papeay [eo1U0d ugpdwoz
u29M12q SO0 ' ‘910 S0y 2Imymno WY} JO SUO JO IPISYORQ Y} UO pjnowr -Mmeqy
JO uonjBARIX 8007 s00Y Kuoqesozn,g Juojspues | oxe ue [yim de[nun| om) ‘yuepuad paj350) JuowdAs| -posiog ‘H quop-deq A3evazoaL3eN | 3¢
sooeld
19130 pue
doysyiom 10
asnoy ‘g 10Ke]
‘LT YT FOOT YIpadofy TIT eK1BA paruswsery Juojspues urd ‘umouwyun|  yuoWIAS 159d ‘H 1eAPIO] S0I0)ASeN | Lg
7 UO0I109s ul
19U100
asnoy e ur
'S€-8C 'Id ‘TOT-10T $10T uvapn TIT dd [°sutH doysyiom
‘b—€'qqV ‘TI-11 JeL PEREIGENOA) ‘v 99 azpe ‘ayiuy ‘1085ep|  ‘yuowa[as| eurpoalop IeAP[O
‘€8—T8 ‘TL-1L I661 2140papy — jasuppy| ‘ouojs Surysijod| ‘eunie [eoIsse[d pajuswSery Kepd ‘oxe paSuey ‘peayreads ‘Surruire el ‘ads JIeAPND] 10SZON uLI0SOAl | '9€
potiad 19p1zsoy] ugrdwoaz
‘a1mynd -Meqy
1y 8y ‘€1-6 1661 S00Y Kuoqesazn,g jorIUT Juojspues e[nun| JudWIoNIRs| -posiod ‘H| quUIOPZSoID 18S9ZIIA | "9 SE
spuy K19110d ugpdwaz
0961 Ut Zo1ey "N d-V6bl Ly JeL ‘91 L10 Snaoyuvf, Auoqesoznd yim -feqy
JO UOIRARIXE 1% SY 01-6 °S 1661 S90Y 2IM)[Nd UBAJEHq pajuswSery Juojspues yuepuad uado ‘yuepuad payoinid JUAWIoNIAs| -posiod ‘H| quUIOPZSoI) 18SI0ZIA | 'V SE
D°$°AqV ‘T 9IQRL ‘TET 810 1249yuayo0r|  ('s2d p) sarokny [eung
1799V ‘T ASUT ‘LLT-9LT 9007 U0][ ‘210 SurysnIo Inymo S1j0quIAs B ejue[RD
‘v1 8y ‘€61 200C pLoivg 10J SAUOIS T zinaluny pajuswSery Juojspues 133ep ‘0G aAeIS 0 S eA[RJAUOSYR], O0AONSMIBIAI| ‘HE
'L "8Y 600C p1owg aImno ez
061 6661 y-ivg donorepen |  Surssiw syred umouun 1933ep Juowdes|  9AON S| quopyoigp| 1zsayspyAjody AqIsod] I[N | €€
$930N SAnENT Spuy Sunjiom Aou-:m-_u\_ue_\_u& pimow Sunsed u:—__u_m-_.“-o._“.: 1583 03199090 IX9)U0d wmhﬂﬂ..uw Pdaed Jweu ourew JuoLINy N
-[e3ouw Y0 uneq Y3 jo jey§ 10 [ELI)EIN puy/os £13uno> /spueT] Jourioq




177

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

2INJ[Nd IUBWOoI) loyrg
F10T APUION /puesieAe|nAn pajudwSesy umouyun axe| (;) UOWAAS ‘pnl Oy IBAIQNQ PIYA1aN9zS uaIndes |°LS
Inymo
‘LT POOT YIDALOF] vAIRA ®JEp OU umouun $190[q0 pa393}00s 10§ 9921da100 umouyun BU[OL, ‘H N WORN eAurojuomis|9g
“€6°0061/7 a8y dzuoig
‘ou AUl WNH “I/IIA 19BL ‘€0S #00T 1P4212d SIPPIA ejep ou suojspues osIp ‘g[nunj umouyun sE ‘H Bale peyaes | ‘e
"PT JRL €8-C8 10T nuvad0.0g pneseN
TS 7661 vu9g 2imyno -eiLnsig
€T IIIA JBL ‘8t £S61 180250y S1oquolarp JorIUl umouyun axe ajoyiyeys adK) ) JUEINEIFIEN ‘paf oy N[eJZS0I00S|Y sof ap nsny [ S
Imymo 20103
*S1T S10T UeARD ‘01T 6007 P10I0g uewolQ pajuswSery Juojspues 1233ep JUSWI[119S IO S| II 9sueqad Kuo3zoy dA0uBYZOY [ €S
a8y azuoig 20A0YO[H
"Z81 °01 “JeL ‘1T PO86T youvuLin,y AIPPIA jorIUl umouyun yuepuad uado padeys-11eay pasioral BUEINENIEN "Djo “YS oIy daopey | s
uoxdog
Inymo PA[quIasseal -UOSON eliowossouep
‘71 °€ "8y ‘€€T-TET 610T SN sa1akny|  Sinqpasarpm—eren ‘pajuswidely Juojspues (¢ )103ur ‘oxe jey V oreis -10A0 ‘H| quioprguul], Jelaiowoseyzsng |15
Inymo
YIT £10 Upapn Auoqesozn,f Aiey W18 Teyig 3opIQy
TS 7661 vuog JueAjeH d1e] pojuowSery umouyun axe ajoyyyeys adA) g S9zs9], | -opleq ‘H -19puay] aesod | 0s
S UILL I #10C APUjo|W
L91-991 £10C urapn
TS 2661 vuog amyno|  Suissiw syred axe-a)eq adA) uoswesnpley QIR MBS
S€€T SL6T puog uewolQ “oejur Juojspues ‘oxe aoyyeys adA1 ) JUEINEIFIEN ‘pof oy ae1e) 19dASenzs ad|ev
"€ 21q8L £00C Yvatof
YS—€S 7661 puog amyno (adK3-Aouoy Iy [ YIBAIOH
{11 PE66] SOPAOY K191304 parsnIouyg ‘od £y uerjojeuy-ueadoy :euog) sojoqezs
YOT1-C01 6L61 ZDAD — S22 "] — IPUDG UBIQNUEPSURI], pajuswdery umouyun aXe 2[0y)eys juowoes| eAuereq ‘H ({2599 $29d |8t
Inymo
sng op nrong PIO] QINJedy| QIR NjES
‘6£T S10T UPapn /890280810 Al1eq pojuowSery Quols (¢)swd|  uowopnes palO¥|  QeMivIRIRY g v | 'Lt
TIT-0IT £10 uvapH
b °AqV #10C upipS0n — upapy
‘LT YT POOT Yrvatof
L=9°7 99V ‘68 ¥8 2007 P1arq
‘0§ 2661 puog
Ty 8Y ‘9T §L61 sopaoy
L9°LS ‘T-179S ‘1SS ST aqV
‘LE-9€ ‘TE-1E ‘L1 ZI6T PYSOY 2INM)[NO BUT)BA soxe-a[11eq 2dK) uoswesnpley
‘81 "8y ‘9—¢LT s2001do100| —sowe[1a4/SOIBA pajuswSery Quo)s ‘SOZPE PRIAYD0S ‘saxe jef ‘speayreads JLEINEIRIEN pely BYS09d
“€—TLT 01—€LT ‘v—1LT 2061 4010uoq ‘Q10An)|  "TAX 01 X S10Ke[ ‘Joejul -pues ‘Aejo ‘s1083ep ‘po1 1o uid ‘apyonq 10q [IES pl 0y JuesA3eN /eys09dQ ©JJ | 9f
ITI-0TT #00C APZ0Y — YIDAULOH — 912 -SDY.D]
‘€1 POOT YIDA-10 poriad 10przsoyy
Y1 1007 912 — YDz0Y — YIDALOF] 210Ny ‘oIn)nod eAjep pajuswidery Kepo sod z ‘urd JUOUWID[IIAS g ‘H K3oyrep pzoyed | sy
gD [neaQq
= (»)amigo)
[uewolQ woliy '80CL0OT §10C uravn
spinow ayy s € ALId Lyl 10T upapn
paxiwpe 103 sdeyiod 01 "TLI "Id “TT "L9T “Id #I0T vujo|W ‘[11 98 ozuorg JUdWd[1108 Joyrg uguied
[eLIO)RW PUY YL 6 °A 1d “Th1 #I0Z S1wayn — 17 — y21j1udp.a0) JIPPIA jorIUl auojspues| axe payng-Surr adAy g “OPYOIs ‘snjniny el ‘pal Oy ap BaIRIOD KupwonQ wewolQ | vt
ammno K101304
parsnioug
97 2007 Apsony uelqnuepsuel], pajuswdery QuUOIs (¢) uid juowd[as| ASowog ‘H SOI-STY 1YasaepIQ | €
(¢) yuowd[2s Aqugz
2Im)[no snynwng, woiy AON epeso
'€ °LL "SY ‘Y1 £861 vYZSIT /OAOIEPRIA pajuswSery umouyun appnq Jjoq puy Aens IO S eysfyoz TeAfjesig Aquiez 3AoN | Th




7

GABOR ILON

178

Imyno ugrdwoz
'L=9 89 'Id “€TT-TTT S10 Urapn UeAjeH e Juols -feqy
66 £961 sanjoszopy|  (sod ¢) sar0hny Tind pajuswSery ‘auojspues jo3ur padeys-poi ‘e ‘oxe ey juowo[yles| -posiod ‘H morg d0aepploqrL (0L
aInyno uoidog
‘a[qe[ieAe K191104 pajsnioug -UOSON|
Surmerp 1o ojoyd oN 7861 HOWOD) (086] 1QUIOD) UBIQNUEPSUBI], ©JRp OU umouyun axe JLEINENIIEN -10KD ‘H| "II PIQJSeseA ejzsnduelie],| 69
'€ °LE BY 6€1 10T S
¥ °qQV V€ §L61 sopaoy 2Imyno
ST OLT JBL ‘LIT §L61 vuog K1a1104 parsnouyg
12799V ‘61-91 0261 Ayzsuiszny UBIqQNUEPSUBI], jorIUT Quojs peayreads e jo pynow a0o1d-omi| () yuowanas| ASowog ‘H pPeIozZS| 89
'€ 9IqBL £00C YrpatoH
{0S 2661 PUOg speaq “(g)urd (g)snnimy
G8 £/61 2110520 aImyno Juojspues ‘oxe aoyyeys ad£) Sozso], ‘(oxe odK) JUAWID[110S IBAP[O
99— ‘¢ 1 "¢ 'JelL 9981 [odwnpy| ('sod p) soxakny ueAjeyq JorIUL ‘Kefo BA[RJOD) (JIBAIOH) SOZPE Je OM] 110} SOASH ‘H Jreapedry woreyizs| L9
youjozs j1ed
GTS €881/8€1 93y ozuorg juowdes|  -unyASeN |-AuozsseAus|y
‘ou AUl WNH ‘T "TIIA 2I9BL “€0S #00C 1P4212d SIPPIN pajuowgely umouwyun peay padiard ‘[edruodiq yiim utd 111 -7se[ ‘H /-1oreurq AuAdpRZ§| 99
ape|q pajddrr asimiiSuay yum 1055ep ©
TOPT°LT'99 a3y ozuorg pue urd papeay [ed1uod ‘('sad 7)
‘ou “AU[ ANH T TIA 219BL ‘L0S 00 1P4212d AIPPIA ejep ou Juojspues ope|q pajddir asimyiSud yim 1033ep umouyun 180d ‘H 1eA3eS9L epequIo[eyzezs | gs9
T-1799 €159 'Id “0TT S10T uparn (Buw ‘snpnyny
-1 °ALI ‘€11 90002 992d — YpZOY — Y1DALOF] porrad 10p1zsoy] amjeruiwt|  Jozel ‘uid ‘peAYMOLIE 10 OXE AINJRIUTW
‘Tv1 Sy ‘zoer Sy “I11 pue T eAJBA ‘azpe 0JUI PAULIOJSUEI) I3JE] AXE PAJAYI0S
‘6T LT 0T ‘€11 FOOT YIvaLoff ‘(ozpe auo) Pparayo0s) Aepo| “‘quepuad [eo1uod ‘yuepuad adA) 19p1zsoy] BLUEIGENIEN
‘q—eL] 'SY ‘bT—€T ‘61 ‘91 90007 wjzs0.404| ('sod g) sa1okmy|  arnynd A91KSeN pajuswSery ‘auojspues ‘sSull ‘s1085ep om) ‘sazpe pajad0s el 1894 ‘H IeAPIO] ©))RqUIO[RYZRZS [ VSO
'1°09 '3Y ‘81T §107 uvavd
4— ‘TqqvV h_wN r00C yoznog wd \AN—O oxe vuM:NE J10 jeg JUIWIAS BQOAIT
€1 °9qV ‘LTT #L6T AVPPIA ‘2In)nd 1uewol pajudwSely ‘auojspues ‘aro1des/108Sep od£) audkN paynioy IO S| eYIOH BISAN N03aA3S AYssids| 9
YYTT 19 JRL LIOC sHaoyuvp
0T P00 Yvaof 1myno unysry
1 X L ‘L0T-901 6961 SopAoY — Ipung EJUEIEVAN eJEp OU Juojspues juepuad odKy 10p1zsoy] JUEINEIIIEN -soeq ‘H 19[eL psoyns|-co
S[Ity epng
oY) woiy CIIxx
‘LT FOOT YIPALOF porrad 1op1zsoy] Juojspues “sadepng)
‘q—e9 ‘81 Sy 6667 10ndD — 1poapuyg ‘@rnyno ekjep pajudwSely [e00] urd pue 1055ep JUSWA1IS H KSoyrep agsyoaos| 79
93y ozuoig pery
"LIT-91T S10T upapn SIPPIN pojudwsely Quols [9S1Y0 p3axo0s JustdI2S ol oY eIpleag) IBAPNYIZS A10podos|° 19
Sty SOP{IWIUZS AARIAl
€ °T1 "8Y ‘801 6661 uvyp3on 93y ozuorg pajuswSery umouyun SPOI 10 SaIIM 0M) umouun ‘pafl 0y -K3eN nejodtuugs| 09
aInyno
K191304 pajsniog
UBIqQNUEPSURI],
"T-17°6S '1d ‘91T S10 uravn UIdYIION $193(qo paquosopun ‘urd (daaourfey)
$7-1 6 8Y ‘€07 600 r1oivg| ('sod 7) sa10hny - 90A0IB PRI pajuswSery Juojspues ‘1083ep ‘oxe ojoyiyeys ad£) Fozsg], JUOWIAN)IAS | 991A9T S| woing peN [31ii74N ejA0)uES| 65
91T-SIT S10C upavrn
‘L9T “8FI-LY1 £10C Urapn
TS 7661 puog IM)[Nd TUBWOIO 9ZpE P2JAYD0S ‘SOXE el OM) JUEINEIIIEN Joyrg TLIT)SBURIA] souefjuozs
S€€T SL6T puog /puesieaenAn| Suissw syed Juojspues ‘SPINOW 0M) UO SAXE 0} 1191 ‘paf 0y nreaq -reqrg uonues|'gs
p[now RLysIp
sovox —— Spuy Suptiou. | @anigny/potaad) | pINOWSUNSED | g5 oy S Jowod | uney | Ped oo uung | ox
4 4 S JO [RLIdJR A Y/oNs A1yuno) /




179

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

(V0 outen[ ‘OIS “BIUSAO[S IS (BINBAO[S ‘S :BIqIOS ‘OY :eruewoy ‘H :A1eSuny SYH reneol)) uiseq ueryiedie) oyl Jo spnow Sunseo o8y ozuoig S[PPIA ‘T 2[qeL

"6Y8-LY8 "St JBL 101 0L6] PUI0A0N Al g “amno
79 7661 vuog snnwng e 1933ep ‘oxe paguepy jodop 901A9]
18 €461 So1]05Z0) /AOAOIRPRINIET] umouyun umouyun ‘oxe aAe)s|ed arnjerurw JUEINENHIEN IO S Z1[0s7 AIA0ZIIPZ | €8
aInymno JUEINENHIEN BIIN 1eAPIO]
"L 8 "8Y 10T ‘661 600 r101ng| ('sod g) sazokmy zieluny pajuowsely Kepo urd payn.oy Do NS /TeAPLL NGRS AqBIA|'T8
0¥ 10T uravn
€6 000 SSLY — HUOF] o 91e891ouzsip
S ‘6v 9661 Huory Seysodesry ae joejul Kepo zpe pajo0s Juswdas| ASowos ‘H wekneq SI0A |18
uiqn3y
€0 "S1 JeL ‘8T VOSGI YoupuLin.g (¢) 93y ozuoig furoq
1£881 1ugny JIPPIN joejul Juojspues juepuad uado padeys-j1eay pasIondl K1910W00 0 S uIqnyQs[dg urqnyf AughA |08
(z661 vu9g)
Imy[no snynung,
/OOAOIBPBIA
"CETTIET £10C Upapn (T roser
‘98 "S JBL 101 0L61 PUI0AON YoupuLin.y
T°qqV ‘L81 6661 Y1vg ‘0L61 puroaoN
'S 1799V ‘LT 8661 4G ‘8661 y110g usouyun 16 nd wouy
b€ JRL ‘0ST 9661 y1-vG ‘9661 Y110g 191)e) ‘auojspues syuepuad ‘urd ‘opyjo1s juepuad Kueysorg
29 2661 puog| ('sod g) sa1ahny 90A0IBPRIA pajudwSery ‘Quols ‘azpe ‘oxe Jep ‘Oxe oArjs[ed RLUEIUEIIEN 0 NS oYSIpeIl IBASIA JISIA [ 6L
£10q0S
TET6TT S10 UparH JUSWID[IDS | BISABWIY
‘9 "8y ‘10T 600 P1o1vg 2IN)[Nd uBAJEH pajuswidey umouyun s192[qo a[qeynuaprun quepuad paynioy 0 S JUEY N UIA ['SL
0S 2661 puog BUIIRA Juawoes|  eurpoafop JBADOSIOA
Qe[ "[I1 JBL ‘€1-C1 SO61 42421IIN — sowrgl1o4/501B ]\ ejep ou Quols OIS 10q uo oxe 2d4) uoswesnpley 11} ‘ads /eUIeA UDeA ['LL
"8TT S10T UBARD TS 7661 PUOg lupwolQ JUIWID[I2S pery
P1°0ST JBL ‘SET SL6T puog a104n) /puesIieAe[nAn pajuswSery umouyun axe jep el ‘pnl Oy puesieae|nLn puesaea (9,
Jyoujozg
2IM)[Nd UBAJEH -unyASeN SO IW)UIZS
‘0S 2661 puog 9)e] puk [BOISSE[D) pajuswSery umouyun aXe d[oy)jeys JUEINENHIEN -zser ‘H Wo[eydId], -4040L|SL
Youjozg
potiad 19p1zsoy] Jjuowdes |  -unyASeN
LYE—9F€ OU VD) ‘S9T F66] 1youIn] — 1upsy) a104n) ‘puesieAe[nin pajuswSery Juojspues axe 119 -zse[ ‘H [ IENE AN [ pL
saxe 2d£) 0259, om1 ("X [9A9] pue
€/PL61 “EV/T161 P-9/6061 ‘S-€/8061 O
LTT-STT S10C upapH oseyd) spinow 1oyioue ‘(X/pL61 pue
EYE—TYE "0 18D “0S ‘8t C661 PUOG 1/8¥61 € aseyd) uid papeay SuLr ‘e[nun|
T°9QV ‘61 L961 $2HOSZOW ‘ozpe ‘(98Y oZUOIg J[PPIA [BOISSE]D)
61-L1 61 JBL ‘T 6 JBL ‘61-LI oInynd eAjEA pue Aled /6061 O 10Ae] ‘€061 € JoKe]) you[ozg
‘61 "QQV Q11 LSG] UOLIDJN — DUOG — 42UUDG =119 =29y Juojspues| sazpe pajeyoos [[ews {(2In3nd A9IKSeN) juowopyes|  -undjASeN
S CIIIAX JeL Ly ZS61 s21105z0p 0 1a91A8eN | (‘sod ) sorakny =D 8ozsgy, pajuswely ‘Kefo 0 10AB] WOIJ p[now paqrIosapun 1191 -zse[ ‘4| wopeysode] 3azs01, | €L
ugidwoz
9E-YEET9 uid papeay -Meqy
‘ou AUl NNH 1 IIIA 219BL ‘L0S #00C p4219d ug pajuswely umouyun [eo1u0d ‘syuepuad om) ‘pou 1o uid ‘oxe umouyun| -posioq ‘H 1ZSNRZSIL, | 'TL
"66€T 99 JBL ‘66v1-86F1
‘8% JBL ‘9STI-ESTI "OF JBL LIOT Snaoyuvy
YTT-ETT 10T Urapn
YT ‘0T POOT Yrvat0f Toke|
PE-TEE "OU 18D ‘68 “BY G661 Sopa0y @) zay isowsaddn Joujozg
$29-8S 2661 Puog potiad 19p1zsoy] pajuswdery spo1.1o sjuowdery utd ooy eq|  yuowdes| -unyASeN
{0961 vuog a104n) ‘2Imyno ekjep “Joejur Juojspues ‘(snymyny) osIp ‘ovNUN] ¢ :SPINOW § el -ZSp[ ‘H| WO[EYNOSY paanyezsiL (1L




7

GABOR ILON

180

'0S 2661 Puog “18L
‘T8 £L61 $21OSZO)| (so1j0szo) AT € ‘N 1aIpusjuazy it
b 8961 42q12.1405 S0IN)|Nd []2) JO pUd eyep ou| (i) duoispues uid ‘azpe pajaoos puy Aens H| ‘1oA3awsexog ‘ysadepng|-g|
"6TI-LTT JeL “€€1 £10C 99028 (¢) ax1myspor ‘surd peayAddod
96 "qqV ‘0LT 9661 99vz§ o[ s,810f|  aIny[no poyuin pajuowdery| (;) auojspues ‘oyruy| “('sod ¢) axe pajao0s JLENE RN 'UOL ‘H 138128 msafed| vl
(nreyMmodaiag)
“TL 6y JBL “€0T 6861 YozuvpM potiad (¢yudwanas Teylg U0jIpUNUIZS
196 9561 2o1PY — up1ziny g pryuIN (1) eALD pajuowsely auols AXE Pa3AY208 /puy Aens|  -opfey ‘H RUINEERCE: (K3
21N Nd ployuIn
€TT 6L61 ZDADIN — Sa412 o — IpUng ‘uoz110y AJouIokn 10dop
‘1S—0S 861 So1]05Z0py “OA € SOI[OSZOIN umouyun oxe Juowd[es| eAuereq ‘H pudwIg |71
‘LOT #861 12zouduadyy a1y no Autfid JUSWA)19S (Aus29zs)
‘6-L "T1T JeL ‘I8 ££61 So1j0sz0p o[pe[ ‘910An)|  ‘AJ { SOI[OSZOIN pajuswSery Quojspues oxe poynioy| peidoN ‘H| ASeyrofey eA[eyINZIUdG |1
BAYID B[Og eyuereq
‘L LE JRL ‘L61-961 6861 yozuvy a8y ozuoig e pajuswSery Juols axe ue jo 1red ope[q puy Aens| -sdo ‘gys eysjeueg |01
“eszIueYASeN
‘wunasnjy.
£31040 A1y,
T901'96 "ou"Auf
'800C Ut IgAIOH T ‘9T "8Y ‘TL ‘09 9661 iAo od '69C dInjedy poaesdew
£q uondudsoq ojoyd 10 SUIMEBIP INOYIIA 9Inyno snynwny, pajuswdely Juojspues Buwr ('sad 7) pua s,peaypeayieads|  JuoWAIAS e[ez ‘H| e1zsnd39AprH -uojereg |6
R Bl
wojdwaywoy
TS LOOT ‘[P 12 uofy In)no prayuIn pajuowSery umouwyun vlep ou juowaes| ASowog ‘H| -eizsndpey JpIuoyeleg|'s
‘9 "I ‘JeL ‘8 $00T ‘v 12 Huory 2IM)[Nd prayuIn pajuswSery Juojspues Su11 pue oxe pajayoos juowes| ASowog ‘H| IpuIquoNIog ag[Soquojereg
1 JRL [10C 99v28 A
‘eIRL UI 800T 016 U0 uoneIuasaid s1y woig sjo3ur pue ¢-19 eH peaSuos)
*L00T U 9qeZS "A "D Jo uonearoxs| s1983nu azuoiq ‘2In)nd BARD ©1Ep OU umouyun appIS JUDWID[I10S ‘H| 1edgrows] syeq| 9
*€0T—T0T 6861 Yozuvpy porrod Juowoes|  wgidzsop AgInyuazs
b °6€ 799V ‘€01 6461 1YPAON ployuin e pojuowSery Juojspues ®IRp OU pay1io) ‘H| ‘11 £30y3 -Kuoyeg ('S
10z31u]
0861 MDAy sge|s pue -QloAdunL|
€ 9/61 1pagy| s)o88nu dozuoiq Q1myno Kurpig ®)Rp OU umouyun SP[NOW [BIIAJS puy Aens 1594 ‘H|  eASi0yn) POzZsSV| dy
'€°€°qqV 9861 sopaoy
‘T1 JeL ‘6 #861 $2110SZ0)]
18 ££61 So1j0SZ0] QU0 JO opIsYorq dY) U0 peayreads e 10y
S6—1 'S Jel 9881 [2dwp] 9001do100 poutad ployuin 1oRUL Quojspues pinow & yim ‘('sad ) apasu puy Aens 1594 ‘H POZSV | Vi
eARD Sorog
‘14 BH ‘uozLioy -Ipuezs
Auourigzsoqnpley| Surssiw syred spou [jews (;)1088ep jodop|  -sojoqezg
121-0T1 “JeL €€ 0007 $21]0SZ0 9001do100| ‘B[A  SOI[OSZOIN “Joejur Quojspues ‘('sod 7) o[puBy 1M dXE PIAYN00s| ((,) JUAWI119S ‘H [UEILEY) nedesofueay | ¢
poriad pery
‘9 6% JeL ‘00T 6861 Yzuvy pleyuin e pajuowiSery auols S[PUEBY YIIM OXE P2JOYO0S puy Aens ‘pnf ‘Oy pely peay|z
-1 eH BUSBAOD)
1% Id ‘8 S10T Svysnd ‘oo eapn|  Surssiw spred auo)spues S[PUBY YIIM OXE P2JOYO0S JUWR[110S pul Oy 110y-uoLIRy SIq[eIpzoy] siqIv|'1
now JIL1SIp
spuy Suppiom | (amyno/portad) | pynowr Supsed Pl IX9)U0d Pdaed Jweu
SION ERUVTACITG § - Sunsed ayy 1582 01 393[qQO “Ajunod AUIBU JUILIND) N
[ejow YO Supeq Y3 jo jey§ 10 [ELI)EIN puy/oNs £13uno> /spueT] Jaurioq




181

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

adKy JUSWA)IS
ABoysipH puefysiy
IVeH-d d /peled payghioj e teylg
‘6€—LE 6661 U ‘ormyno eaeny|  Suissiw syred ‘ouojspues (sad 7) 1033ep Joyonp| -npfeq ‘H 18APIO] uelioqen | ¢
2Imno (7) 1or3ul S[puBY )M IXE PIIDI0S pue
Yy—Tb "8Y ‘TIT-11C 0881 12dwnfy pleyuin e ‘pojuowiSery umowyun paSurm ‘uepuad yromuado JLEIE RN 1l ‘H 18007 '€
‘w wod1)zsg
-WOIRWO] (19040
Juoxdog —ARuzssu
2In)nod poyuIn -UOSON -spwyy)
‘paystqndupn ssnpnung, [ Surssiw syred Juojspues SpeayMOLIE puy Kens -106D ‘H Paq s,aqnueq | 1¢
epang
T 99V wysfeung Ajoyepiozs epaag
‘YEL QL1 1007 PAOYIQUO] — DAOLI]YIIJ QIM)[No payuIn elep ou umouyun speaq puy Aens 0 S -eun(y eysleunq| 0
aImy[no [q|
9111 JeL luewolQ ‘qAl € QIBRIN MBS
‘Q-eyl LT JBL 6TI-8TI ‘I8 ££61 S210SZO/ ‘uoztioy 1£1gdQy joejur| () duoyspues OXE PARY0S ‘110dop ‘puf 0y eplyewioq nsougwo( |67
uqn3y
Aujogq
"9 °LE "8Y §£61 21a01dD) 2IM)[No zyIsne| jorIUT umouyun S[PUBT YIIM OXE PJOYO0S JLEIE RN “Djo S uqnyos[y uiqnyf Aujo| '8z
1V eH ‘porrad uownz
‘L61 6861 Yozuvy proyuin Aueg () 13Ul auojs AXE P2IaY00s puy Kens| -sdo ‘gys nAoueqo( | LT
Suissiw syred [ pn]|
‘[~ "8Y ‘17-81 £10C uvyp3on| ('sad ¢) sarakny a-zdadg ‘pojudwisely umouyun ‘sod ¢ ‘oxe BUEIIEIIIEN ‘oY ey0qo( vIBqRA| 9T
uoz1ioy AIBIN NJES
1 °9% JBL ‘VTI1 861 42pvg $00zsQs[o,|  Surssiu syred umouyun yuepuad padeys-uew 1o -}1edy JLEIE RN ‘pul ‘0 SO[OYSTY] 1Al NN [ ST
v=T8p el pajudwiFely
‘9—1 61 JBL ‘107-00T 6861 ¥2Z7uvy 1V eH ‘porrad| ‘Sursstw syred *019 sjuepuad ‘s3uLl ‘1ozel ‘ozpe ‘d[puey jodap| a1y nles
49 JeL ‘€T 861 42pvg proyuin Apeg “Joejul Quo)spues )M soxe Pajayoos :'sad g ‘spinow JLEINE FHEN ‘pal Oy ZQyeWos) nswn) |4
pajudwSely (sod 7) prnow reruis e jo syuowiSery ‘Lo/6 nd BELIEIN pes qoin
11-6 ‘S~ 8y 1707 y4vg poi‘sjoSur|  aIn)nd snjnwnp, ‘poejur ansopue|  oFpo ‘oxe paSuim e Jo pinow da0a1d-om)|  JuowaIIes "Djo “YS Arousard) | qeanSipaloq AysyearoyD €z
POST 1L Jel
‘8SHT '89 JeL ‘v61—€61 181-081 L[0T Siaoyuvf
$6€—LE 0007 S21105Z0 sa[pe| sSuur quepuad yromuodo
$6-8 “6Y JBL ‘POT 6861 Yozuvy ‘so001do100 pajuowSery ‘surd ‘moure ‘peoypeoyreods JUEINETIREN
EP6I AVZIDT ‘sarony anyno poyurn|  ‘Suissiw sjred Juolspues 9zpe Q[purY YIIM SIXE PIIII0S puepySiy SBA ‘H £K3oy-3es NIQWOPIPD | 7T
S—b 6 JBL 00T 6861 Yozuvp pojudwsely BUSBAOD
118y 0467 4123228 a8y ozuoig e “Joejur auols axe Jo 11ed ape[q ‘oxe JLEIEIFIEN ‘pal Oy uojpuIas) JeuUIR) |'[7
K1an0d eAen yim
‘d gy ‘uoziioy aIe]\ njes
"Ly "9qV ‘8LT 9T 9661 4opre Kedo/mun 1oeIur umouxun Suur|  juowomos|  pnf‘OY SEABYIY sengd |07
IXX
‘G UI11 JRL S8 ££61 $21]0SZ0) (so1105Z0IN) AT 9 JorIUL umouyun sSurr om) puy Kens H| nreyin-1pdosy ‘ysadepng |61
In)no payuIn ‘66 2IN1LIY K3ayroley TIAX
*SLT 900T ‘P 12 1ugudy 10 snjnwny, ejEp ou umouwyun elEp OU|  JUOWdIAS H| ‘eqesosoyey ‘ysadepng [-g[
7d g 'uy /1y
0-®y "TI1 JBL ‘T8 ££61 $210SZ0)W 1 € SOI[0SZON ‘neuNezZIA AIX
G §96] 132250y ‘In)[no snjnwing, joruL| (() duolspues axe oAe)s[ed e Jo pinow 2991d-om} JUSWI1IS H ‘o[3nz “ysadepng | L]
IX
‘paystqndupn ammyno sninwng, [ Surssiu syred umouyun yuepuad JLEIE RN H| oleyof ereys ‘ysadepng |91




7

GABOR ILON

182

21N nd playuI

wordzsop

"L TIIA JBL“T6 661 Uoll| /snpnung, Joejul Quols sBuLI| (¢) yuowapes ‘H| 9Inp-Assaisy JeAQsI | 'Ly
B)B[O3I0)
opIg-0In7Z AINJno oaope[y | yeredirwoyer
‘861 6861 Yozuv proyuin Kuaeg eJep ou Qu0)s oxe puy Kens| -sdo ‘gys s9 eUN orope] | 9f
'800C ut euteq d °f
£q 19119] ® UO
Paseq paproody
Y661 ULIS[MIA od
JO UOIBABOXT ‘01 '81 JBL 9S10Z uoj[. ‘@In)nd snjnwny, pajuswSery auojspues 1288ep | 11d Juowapies eez ‘H| I onieyg ApPyzsay | dsy
“0S1 8861 1522593 2Imynd
€6 Sy ‘pSE-THE 6061 13vS proyuIn pajudwSely umouyun suid ‘oxe JUSWIA[11S ®[RZ ‘H quiopjedy APYIZS | VS
o 10U1994
‘861 ‘6861 Y2zuv preyuIn Ajreg pajuswSery umouyun axe puy Aens| -sdo ‘gys AOLIRY [ Pt
"1 91QBL 8707 1249y uay20[ 19 eH BAB[]
b TIA JeL 6 10T paouagay) ‘aamyno zpsne 7| Surssiw syred Quo)s Jruy erng “Djo “YS BAB[] e[| ¢y
aImymo epuIyIy
861-L61 6861 yozuvy proyuin e pajuswSery Quojs J[PUEY YIIM OXE PAJIYI0S puy Aens| -sdo ‘gys soASayezsi], sopI| Tt
Imynd S AIOA Rupydeld
“TXX JRL ‘LST LL6T youpuLin,] Kurpig a1e] 1R umouyun SpeAYMOLIE JUEINENHIEN IO S eifojedosioq JUWIOH [Tt
SN "H Aq
JUAWA[IIS
98y ozuoig Ay
Jo Suissaooxd snoy uoidog
Sunmp spuy ays jo 21mymo '€6/L00T -UosoN ‘omp
Sunep payIpo ‘9007 125V snpnunp Ajreg pajuswSery auojspues oxe|  Juowd)as -10AD ‘H -nnsezsiQ woreysdaA3IH | 0
pou padeys-onguo) ‘suoying ¢ ‘efnuny
b1 JeL ‘Sh—tb 107 nupas0.40§ and= ‘urd “a8pri-doys yyim urd peaypunox
YT L SLEYLE (y1 23e10g =) (¢) ouogsour] ‘uid paxyoau 23|nq-pjojInoy
Y91 “8€1 S10T 129 | “1¥€ TEE VLI “6€1 “vO1 ‘€ “TE ‘9T 81 S10T 1224 1ds dImyno /93]S pue ‘optuy ‘1083ep ‘oxe-Iowwey todop|  oydiooyn J10pspIoH (osseag)
1807 ‘1 9BRI196 *LT-TT '9S FRL T6 8961 19SUDH S19qUOJOIA\ /PNON | pojudwiSely|  duoyspues 5302[q0 g 10§ spiowr 9| - Judwdas| §S pul ‘O /KugAQioH NI | 6¢
S661 o11g "L ut
paystqnd L 81 JRL 9€10C uoyr
aIe s1sA[eue ‘€007 uojy;
s,joSur npyoy 19661 uojr Sers 19 eH pajuswSery *010 103Ul NiJAY ‘peoymorre sud quop
A1) JO S)NSAI BY ], 7661 uojI. “oSur ‘sa[pe[|  ‘eIn)nd payuIn “oejur Juojspues ‘peayreads ‘sSulr ‘Jowwey ‘oxe JUEINENIIEN SeA ‘H -eujodey] 109|°8¢
sSutr ‘quepuad euogpey
amyno y1omuado ‘surd ‘moure ‘peaypeoyreads elulon euogpey
‘L6 6861 Yozuny proyuin e pajuswSery umouyun ‘0zpe ‘o[puey YIIM SOXE PIJOYI0S JUWRIAS| 290 ‘OIS eluron| /¢
Imno TIA 1oKe] ANy PDAOYIH
‘L61 6861 Yozuvy proyuin Apreg |  Susstw syred QuoIs axe pajayoos|  ‘quowdes|  sdo ‘gys BAO[OWOD) 19q BAO[OWIOD) | "9¢
"T8 L6 SI1]0SZOJN QABD
S1 zp61 Pysoy ¢-7d-CTVv eH anbioy ad4) saqag -pipsooy| eiOpaUNy
€T v JRL ‘1h—6€ £861 Lopvg ‘aryno proyurn|  Sursstw syred quoys|  uanedpug uasassoFas yw [pqyuaNeld uny ‘paf‘0y| A4Sy eljeoy K30431v nide0dn | ¢¢
“esziueyASeN
‘wunasnjy
A310A0 Ay,
a1 Jo uonIqiyxs
Juauewdd oy) woi] (VeH-ag)
800C Ul yigAloH 1 181 JeL g¢10¢ uojr 2IMy[nod payuIn) "B/ 21njeo) QIup-1g1eH
£q uonduosoq ‘paystiqndun 10 (7D g) snpnuwng, pajuswiSery| (;)ouoispues Suriure pue Sutr| - yuowa[))As e[eZ ‘H -1eApnin 39812839 | ¢
p[now RLysIp
sovox —— Spuy Suptiou. | @anigny/potaad) | pINOWSUNSED | g5 oy S Jowod | uney | Ped oo uung | ox
4 4 S JO [RLIdJR A Y/oNs A1yuno) /




183

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN

I8 ££61 $2110SZO)

65 0061 Apuinq Im)no praguIn SP3[OIS PUL pagqouy| loyrg KJoyresea
99— T JeL 9881 1odwnE] — dnoas3 ejuis| JoRUL Juojspues ‘1083ep ‘proyieads puy Aens pnl Oy -143n4 PYI080 |59
aImno JLEIEIFIEN zowiQ
'661-861 6861 yozuny proyuin ejep ou Quols 9XE PaIaY00s puepySiy| 290 ‘OIS psowrQ zouriQ |9
Sorog
‘0cz pue -lgunezs
8 AIX ‘T 1IX '1d adg ozpe pajeyoos| (7] saInjeay|  -sojoqezs 219811
L9 8S 600 vunsg — djayazg — niivuilog ‘uozrioy zsoyrog| Suissiw syred umouyun “(¢)axe jo 1red ope|q ‘oxe aqni-1jeys RUEIIRIIEN ‘H S0I0 BZBYASaIIAN [ €9
polg
Iy no {SUOAR[S 1AES U
‘€ "8€ JBL ‘861 6861 YozZUDH ployuIn oje| RL:N Quols s3uLI ‘o[puBy [IIM OXE PIIOYO0S juowdes|  'sdo ‘gys peasiaoN |79
znd| woSieyzsy
IV BH ‘] UOIIDAS | -WOIBWOY]
‘8 "T “JBL ‘LS 1961 Y210 ‘aImynod pRyuIN pojuowSery umouyun J[puBY [IIM XE PIJONI0S RUEIIER RN ‘H 1a81z59s[o4 ARuzsaN |19
‘paqqou pue soseyd
[BIOADS UT INO POLLIED
Sem [erIng ay J, d g ‘aanymo (;) parodwa)
‘punow oy} ur dALIS ‘6 '8 JRL $10C UoI[ proyuin Apied -oywojop zoaeI3|  wordzsop
Quo AJuo sem 12y [, £9°9°qqV ‘ST ‘81 6861 UoIT /snpnunp aje| pajuswSery ‘Kefo yuInq 19s SuL1| ‘p/[[] punow ‘H ekugqlouwaN |09
dmyno
1°9qV ‘TH1 ‘6E1-8€1 061 Mvuinq proyuIn ®IRp OU BOIW ISWWEY PAjANI0s JuswdIas| Aowos ‘H BYSOR[RZS DIqASeN |65
ugrduroz
0T8T 1d € 1 LT 'Id 1V eH el -feqy
“T-1°91 '1d “bST ‘8¥1 ‘ShI-T¥1 S10C S90Y ‘a1my[nd eARD ‘pajuswery Juojspues peayreads ‘OXe pajayo0s dYoIs juowdes| -posiog ‘H| eAupqsoraey| yny 8¢S
Ayugz
aImno 9AON
‘1 '€ "8Y ‘89 90861 youvuLin,y preyuIn pajuswSery Juo)spues juepuad padeys-yespmorim puy Aens “Djo IS a80pzQ 0A0sazlol\ LS
aImno rUNNY
b6 JeL ‘861 6861 yozuvy preyuin aje|  Surssiw syed Kepo J[PUBY [IIM 9XB PIJINO0S juowaes|  “sdo ‘gys BYSMIPIIN |95
porrad
uerpedry
aImno 2100 Sunsed e ojul o) woxy|  wordzsop quop
TL 99V ‘1T 6861 Uoil proyuin |  Surssiw syred quojspues PILIGAUOD [00) Pased| 9ARIS © WOy ‘H| -uepdiuazg Ne[9ZIN |'SS
ugrdwoz
V EH ‘oImno end -feqy
‘7861 y2I0d sonelky/eaen|  Suissiw syred Quojspues Q[PUBY [IIM OXE PIINO0S|  QUIWIAS| -posiog ‘H SQ3QSOIQH JeSI0ZI | S
amyno (sod 1 +7) niqis (eaae pue)
€1 Ly JBL ‘TOT-10T 6861 Y27uvp proyuin Apey Joeul ouols J[pUEY [3lM oXe Palaxo0s puy Aens ‘paf oY SOABPaN SeIPIIN | €S
NjsoS 3y Aq
0103 & UO paseq
PopI09dY “udoIq nd ‘¢ 108ugf
ST o[puey oY ], ‘€6 Z10T 11NYSOS — 101SADE amyno eagn|  Sursstw spred (() duo3s Q[PUBY [)IM OXE PIJINO0S|  JUIWI[IIS sod ‘H Qsuouuf o |'ZS
aImyno IeAOYNA
b LE JeL ‘861 6861 Yozuvy proyuin Ajreg|  Susstw syred Quols J[puUBY YIIM IXB PIIDNI0S puy Kens ‘sdo “4H SBAO] SBAOTT|'IS
JUIWA1IAS
TTHIA Imynd paynlog 90149
‘pasAjeuy ‘S 8Y ‘6-L ‘b= 610C U292y — aouaqay) proyuin Apeg|  Suissiw syred Juojspues SO[YOIS OM) ‘pueySry 0 IS BgRNT N oo AoyuoT [0S
"PED "8 JBL ‘9ST "§861 152250 21mINd peyuI)
G1 "8L 'JeL ‘8961 ¥oI0d ssnnung, [ Surssiu syred umouyun Jruy ‘OPyoIS JUSWI[}308 ’U[OL ‘H ougs [PASuaT | 6t
89T 810 1249yuayoor ('sod 7) SOINWEIRA
71 '91H 87 99V ‘6£T 1007 95o0Y pajuswSery Juo)s J[PUBY YIIM OXE PAJANO0S| 9 sn[nwng, ‘pl oy sodppreA3eN sndey| D8y
saInuwerey
"€1H 'LT 99V ‘6T 100C 9520y Burssiw syred U0} poif grsnwni|  pnl‘OY sodgreA3ey snde1| g8y
dnoi3 $nde ‘eaeny SaInweIe
‘ITH LT "99V ‘6€T 100Z 9590y —s007sQs[oq ‘z gS| Suissiw syred umouun axe| [ snjnunp, ‘pl ‘0 sodepieASen $ndey| vy




7

GABOR ILON

184

IV EH/a 9

‘aImyno
00T UL SSI 'd preyuin Ajreg 9pIsyorq A1) UO FULL & YA
JO uoneARdIXg ‘11 "81 ‘JeL 9S70Z uojr /snpnunp aje| pajuswSery Juojspues 100} & JO JudwSely Ja)90s JLETNENHIEN SBA ‘H aeares| 08
1V eH/d 9
Inyno Y01 ‘€6
120z U oNd T preyuIn Ajreg (¢) Surrwre yuepuod ‘ez o1 d
JO UOIIRARIXE] ‘paysrqndun sSes /snpnunp oje| pajuswSery Juojspues ‘oXe paSuIm pue -paJAI0s|  JUAW[IIAS e[ez ‘H| oloje-zeiezg ForpPuLIes (‘6L
'861 ‘v61 ‘€61
P81 ‘T8I ‘99
pajuswSery g7 saInjedy
v01 "8Y ‘56-26 'Sy uoztioy pany| ‘Suissiw syred Juojspues JUOUIA[IAS sty
‘66—TS 1107 UPAUIBADIN — UDZ2UANE] — DADS sSe[s ‘IveH-ad “Joejul ‘Kefo (¢)sSuriuLie 10 SPol ‘soxe TV s ‘pal Oy SesiowgN n3deg| gL
‘70T 6861 yozuvy (¢) 98y azuoig BUSBAOD)
9°9 '8y ‘L61 6561 412y228 ]| Sursstw syred LGN axe ue Jo juowidej o3pa JUOUWID[NIAS ‘pnl ‘O o[l FSEN Y| LL
"€€d '8 JBL ‘SLI 8861 132259 d/gnd
ST1°18 'JeL 8961 ¥2ivd | Inyno payuIn jorIUl umouyun J[puBy )M AXE PAIANI0S|  JUAWS[II0S BU[OL ‘H IBAPIO A10399| 9L
L8T TI JBL LY 900C PUIOAON — YoupuLin.y
8¢ "8Y 1661 ADPVIA — Y1V — YoOUDULIN] pajuswery QOIS “(¢)IoWwey ‘por BElERI|
SLST LL6] YyoupuLin,g amyno Autid|  “(1pning) 1oejur Juojspues ‘syuepuad [ouuny ‘s1ag3ep ‘pioms JUSWID[1IS [0 S 9l0A3ey AdA0zpey|SL
a8y azuoig BUSBAOD) 1ZSOION)UAZS
'€ '6¥ JBL ‘TOT 6861 Y27UvpM e 1orUL Juols oxe puy Kens prl 0y -1pZoy uelod | ‘yL
ugrdwaz
€0T 6861 Y2zuvy -feqy
{191 #8617 1220uUdway | 2IN)[Nd BABD ejep ou umouyun AXE P2IAYO0S JuawaIes| -posiod ‘H PIQINQL ASnag|¢L
a8y ozuorg BLUEIIETITEN Aueysord Kueayn
€ TA JBL 6 10T Paouagqaydy ae] Joeul umouyun oruy puefysiy o NS -yruseld Nrugead | 7L
IV eH 1055ep 10 proms Jo juowSely )1y
LT ¥ 199V 102-00T 9461 Avivg So[pe] om) 0IN)[Nd BABD) pojuowSery umouun OpuBY YM dXe Pajaxoo0s ‘uid JUQWID[)IS SOAOH ‘H jequody o1zsoaod| 1L
UOZLIOY PIny| pajuswSery
‘ormyno eaeny| ‘Surssiuw syred sSul ‘suoyng ‘1red apejqproms Ieyrg
‘v=C "8 "9QV ‘8¥1 £00C 99vZ8 A [ealsse|) “oujut duoispues ‘peayreads “d[puey 1M oXE pajoxo0s owoes|  -npfeH ‘H [ ANS/EN 13104 | 0L
“TIA JBL CI0OC Paouaqayny
‘987—S8T 'T1 JBL ‘L¥ 900 PUIOAON — youpuLing
6 °8¢ 8y woypA peu
9TT 1661 APPPIA — Y1112 — YoUpuLIng pajuowsely 0ISAA QAON
EIST-TIST €S JBL ‘Y81 0861 PUroaoN, 2Iny[no Z3isne’| ‘el duojspues opruy ‘(sod ¢) surd ‘opyors JuatudIes o NS Augpagod wipaqod| ‘69
176799V 9861 Sovaoy
901 #861 12zouUdWIY
$=1 111 JBL 011 JeL ‘18 ££61 $2110SZ00 Ald pajuowSesy (¢)spos “1ozel PRISON
STpJel ‘7€ el 9881 [oduny ‘oImynd Aurfig “Joejul umouyun ‘1083ep ‘OX® oINjEIUIW ‘OXE JLETNETRIEN ‘H| ASoysosiog Aurpid ['89
'TSOE €8 JBL ‘6¥T LIOT Snaoyuvy aImno Kepd yuepuod ABay-1exeN
SLST “1T1 6461 ZDADJN — S2.124 o] — Ipung J[qrono preyuIn jorIUT ‘ouo)spues O[puBY [IIM OXE PIJOYO0S ‘OXE ‘QFIUY juowoes| eAueleq ‘H|  /Q1oMIERA $329d (L9
€107 S0y JU0ISIAYM
‘9B G ¢ JeL ‘p '€ JeL ‘LLyeImed)  [VeH-d-7O0d 9PpIsOrq 9y UO S)U up[dwoz
‘€€ JBL ‘9l "¢ JBL ‘€TT-TTT [00T S90N d[qronio ‘uoziioy 10 speaq pue ejnunf| /.y aInjeaj -feqy
79-19 99V ‘1€-9T ‘081 ‘89 L661 S90Y — zo1DY 1617 21ned) ZsovIog—yYoASH joejul Quojspues ‘sporyim ‘peayteads|  ‘quowdppes| -posiog ‘H| SQzsejieAN IB[ZsQ | €999
q-B§ € JRL b€ el
‘€€ JBL ‘9Bl '€ JBL ‘€TT-TTT 100T SO0 ug[dwoz
79-19 Q9 a-d g ‘uozuioy 759 danyedy -feqy
‘1€-9T 081 ‘89 L66T SOOY — zo1DY zsoy1g-yokSg pajuswSery Juols urd|  ‘quowarnas| -posiog ‘H| SozsejreAN 181280 [ 'V99
pnow RLysIp
S9JON EXTURENG § m.uww.w_-.._w:ai Au.::m”w\we_..anv Eu:cEcw»:Wmuu Sunsed ayy Jse3 03 393[q0 aHoaw_c_u ‘Ajpunod _Mu“M._ uw”mw_ JWeu JudLIN) N
18 03O heq Y3 jo 9je1S 10 [ELIEI puy/aIs £13uno) /spuety L




185

CASTING MOULDS IN THE BRONZE AGE OF THE CARPATHIAN BASIN
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