TECHNOLOGY OF SWORD
BLADES FROM THE LA TENE
PERIOD TO THE EARLY
MODERN AGE

THE CASE OF WHAT IS NOW POLAND

Grzegorz Zabinski and Janusz Stepinski

with Marcin Biborski

Archaeopress Archaeology



Archaeopress
Gordon House
276 Banbury Road
Oxford OX2 7ED

www.archaeopress.com

ISBN 978 1 78491 028 0
ISBN 978 1 78491 029 7(e-Pdf)

© Archaeopress, G Zabifski and J Stepifski 2014

Cover illustrations: Sword blade from Bydlin, the Olkusz District, Lesser Poland, c. AD 350-500
Osterburken-Vrasselt Type, Subtype 2 (M. Biborski, J. llkjaer), lllerup-Wyhl Type (Ch. Miks)
Top: macrostructure of the sample with spots of microscopic observations, and a schematic distribution of structure
components and hardness tests; Bottom: martensite near the edge of the blade

All rights reserved. No part of this book may be reproduced, stored in retrieval system,
or transmitted, in any form or by any means, electronic, mechanical, photocopying or otherwise,
without the prior written permission of the copyright owners.

Printed in England by CMP (UK) Ltd

This book is available direct from Archaeopress or from our website www.archaeopress.com



Contents

LISt Of FIGUIES eieiiiiieiiineeneeeteitiieesisisessessssssssnnnneeeessessesssssssssssssssssnnnsesesssessesssssssssssssssssnnnneesessssssssssssssssssssnnnnnnnnansanes iii
4T e T LTt T o PN 1
The ATM OF the PIOJECT .. .eeiieiieiieeee ettt ettt e et e e et e et e ene e st eneesseeneesseensesseensesseensenseensenneenes 1
PIrEeVIOUS RESCATCH ......eiviiiiiieiie ettt ettt et s e e te e et e e beeeabeeabeestbeesseesebeessaessssensaassseaaseessseansaessseesaensseans 1
ACKNOWIBAZEIMENIES ...ttt ettt et ettt e b e bt b e e bt bt ekt e bt et et et et e e et et et eseeaeeateneereeues 3
Distribution and Typochronology Of FINAS ......ccceeeeeeiiiiiiiiiiiiiiiiiiiiriieeiiniissssiinteeeesssssssssssssssssssssssssssssssssnnnsssssssns 5
L@ LT e 1 0] 1N o il 2141« USSR 5
TYPOChIONOIOZY OF FINAS ...euviiieiieiieiecieeete ettt ettt ettt e e se et eese e seeseesseesaesseensessaessesseensensaensenssenes 6
The Pre-Roman PEriod ......c..ooueieiiiiieiiieeee ettt b bt b b sttt ettt et ettt ebe bt eae e 6
The Roman Period and the Early Migration Period ............cccveieriirienieiinieie ettt 8
The Migration Period and the Early Medieval Period............ccocveviieieiiieiiiicieieeeie e 18
Blades of Type X (E. Oakeshott) and its VAIIANTS.........c..ccverierieiieenieiieriesiesieetesieeesesseessesseesesseesesseessesssessesssensens 24
Type X, A, 1 (E. OAKESNOE) ..ecuviiieiieiieiieieit ettt sttt e seeebessee b e eseesseessesseessessaessasseensesseansenns 31
Type X/Xa, A/B, 3 (E. OQKESNOE).....cciiiiiiieiieiecitciesie ettt ettt et s b e st essessaesseessessaessesseensenseensenns 40
Type X/XII, B, 1/1a (E. O@KESNOLL).......ccvieieiieieiieiesie ettt sttt sttt seteaesseessesssessesssesseessesseessessaensenseensenns 44
Type X1, A, 1 (E. O@KESIOLE) .....vieiieiieiieiieiieie ettt ettt sttt et e ssaessessaesseensessaessesseassesseessesseensenseensenns 50
The High Medieval Period and the Late Medieval Period...........cccoeveviieieiinienicieiceeeseeee e 52
Type XIIa, [, 2 (E. O@KESNOLE) .....c.eecvieiieiieiieiieiesie ettt ettt te sttt et e st e ssaessesseessesnsessasssesseessessaessassesnsenseensenns 52
Blade Type XIIIa (E. OaKESROT) .....ccueiieiieieiieiieieeiesiteie st ete st ete st etestaesessaessessaesseessesseensesssensesssensesssessesssensens 54
Type XIa, J, 1/2 (E. OAKESNOLL)....cc.icieiieieiieiesieeiese ettt ettt ete et st e st sseessesseessesssesseessessaessesseensenseensenns 54
Type XIa, I, 5 (E. OaKESNOtE) ....c.eccvieiieiieieiiciesieeiesie ettt ettt ettt st e e s seessesstessesssesseessessaessesseensenseensenns 56
Type XIIla/XVIa, HHI/I, 1/7 (E. OaKESNOtL) ...c.coveuirieeirieiiieiieeie ettt seene 59
Type XIa, Z2b, 5 (E. OaKESNOLE).....cciioiieieiieierieciesie ettt ettt e e b e st essaesaesseessessaessesseensesseensenns 66
Type XIIa/XVIa, I/J (E. OQKESNOLL).......ccviiieiiiieiiieieseeiesie ettt ettt sttt e et e s tessessaessaessessaessesseensenseensenns 70
Type XVIa, G/G3, 5 (E. OaKESNOL) .....ccoviiiieiieieiiieiesieeiesteetee ettt ettt e ae e e sesseessessaesseessessaessesseensenseensenns 72
Type XVIa, H/HI, 1/2 (E. O@KESIOLt) ......iciieiieieiiiiesieeiesieete ettt ettt ettt st s e ssessaesseensessaessesseensesseensenns 74
Type XVIa, V11, 1/10 (E. OaKESIOLt) ....cveeiiiiiieiiiiiesieeiesieeieettete sttt ettt st aessaesaesseessessaessesseensenseensenns 81
TYPE XVIa, T3, O (VATIANL) ..eveeeiiiieiieiieieeieieete sttt e steetesteestesteessesseesseeseesseeseensesseessesssessesssessesssessesssessessensesnsenns 88
Blade Type XVII (E. OaKESIOLt) ....cccveiiieiieieiieieiieierit ettt sttt te sttt et seaesseesaesseessesseensesssensesssensesssensens 91
TYPE XVIL, GHHL, 1/2/7 oottt ettt ettt b ettt s et se s b e st st e st e beneeseneeteneesenenens 91
TYPE XVIL, TA/TS, 2/ ettt ettt ettt ettt b e et s e e s b es e st e st s bese st eneeteneeteneeseneesesenens 97
Type XIX (variant), T6, 6 (variant) (E. OaKESNOT) .........cevieciiriieiiriieiieieie ettt ese e 99
TYPEe XX (VATIANE), T, 18..ecuiieiieiieieriieierie ettt ete st e et ettt et e eetesteeseesseessesseessesseessesssensasssensenssenseassenseensenseensenses 101
Stamps, Marks and Inscriptions on the Examined SWOrds.........ccccccueiiiiieiiiiiiiiieiiininieeeneeesseee e 104
The Early Medieval PEriod .........cc.oiuieiiiiiiiieiieiieieie ettt ettt ettt b et esseetaesbeeseesseesaesseessesssessesssessesssessesssansenns 104
Possible manufacturers’ marks associated with other symbols on blades...........ccooovevvivieciinieciinieiecieeeeee 104
Possible ornaments related to the VLFBERHT-group manufacturers’ marks (?) ......ccccoeeeveeiecreneevieneenieeeenene 106
ONET MATKS ...ttt ettt ettt ettt et e b e b e e bt eh e eb e bt s b et e b e s e s en b et emten e eseeseebeebeabesbeebenbeseennan 107
The High Medieval Period and the Late Medieval Period............ccoovieieriieiiniieiiiieicccee et 111
IMEATKS ON LIS ...e.veeuvieeieiieeeete ettt et et et e te et e teesbeeteesseeseesseeseesseeseesseessesseessesseassesseassesseessenssessenssenseesaesseeneeseaseas 111
FINZEIMAIL MATKS......viiviiiieiietieeeieee ettt ettt ettt et e st e e st et e e sb e b e essesseessesseessesseessesseessesssessasssessaessenseessenseeses 111
Marks 1eSembling St ANATEW’S CTOSS ....eevviiuiiiiriietiitieiieteeteeeesteeeesseertesseesaesseessesseessesseessesseessesseessesseessesseessesses 113
ONET CTOSS TMATKS ...ttt ettt ettt sttt ettt et et ea e b e ebeeb e eb e e b e et et e b e s e e enbemeeneeseeseeseebeebeabeseeebeseneensan 114
Marks of geometric shapes — squares, rectangles, 10Zenges, dOtS ........cccevuirvierieierieieneeieceere e e 115
ONET MATKS ...ttt ettt sttt ettt et e b e bt e bt eb e eb e e b e st ek e b e s et en b ententes e eseeseebeebeebesbeetenbeseenean 117
IMATKS O DIAAES ...ttt a et e h e bbbt et b e s b et e et et en s es e emteseebeebeebe et e ebesbeneennenee 117
CTOSS INATKS ...ttt ettt ettt sttt et e s e s e st eb e eb e e bt eb e eb e bt e e et e b et et en et entestene e st ebeeb e e bt ebeebenbeneenean 117
The Latin cross With TROIMDUS .......c.ceuiiiiiiiiiii ettt s st et ebe et sbe e benaesaenean 117
ONET CTOSS TMATKS ...ttt ettt ettt sttt ettt et et ea e b e ebeeb e eb e e b e et et e b e s e e enbemeeneeseeseeseebeebeabeseeebeseneensan 119
CWOIE IMATKS ...ttt a bt h et e bt bt st et et et e st et em s et en e e st e st eneebeebeebeebeebeebesaentententens 122
ONET MATKS ...ttt ettt sttt ettt et e b e bt e bt eh e eb e b e st ek e b e s et en et entes e eseeseebeebeebesbeebeebeseenean 127



Technological EXamiNatioNS .......cueeeiiiiiiiiiiiiiiiiiiieeeneeneeeiiiiiiissseesssesessssnnsssssssssssssssssssssssssnsnsssssssssssssssssssssssssssnnnnnnns 133

Methods of obtaining iron and steel in Antiquity and the Middle AZES .......ceovveieriieiiiieiieieeeeee e 133
Typochronology of SWord blade CONSIITUCHION .......ccuirieriieiieiiieieiteieseete ettt esteeeesaeeaesreesaeseeesesseessesssensesssensenns 138
MEthOAS OF TESEATCH ...c..euieiieeeeee ettt sttt ettt b bbbt e bt s bbb e s be st e ae e 143
Classification of sSword blade CONSIUCHION tYPES....ccvircveriierieriieieriieieseerteeteteetesteeeesteesesseessessaessesseesesssesesssensenns 143
The Pre-Roman PEriod.........couiiiiiiiiriiieiieee ettt ettt b bbbt bbbttt s b et e nee 143
The Roman Period and the Early Migration Period............ccocvevieiieiieniieiiieieieeieit et se et veseae e se e 146
The Migration Period and the Early Medieval Period ............cccceviriiiieiiieieiieiet ettt 160
The High Medieval and Late Medieval Periods...........ccovieieiieiieiieieciieieeieieeett et ae e be e bessaeseesneseens 217
SAX DIAAES ...ttt et h bbbt bbb bbbttt a st h e bt bt e bt bbb bt e bt e e ennen 286

A. 1. 1 (blades from one piece of metal with heterogeneous and random carbon content).........c..ccccecevereruennene. 286

A. 1. 2 (blades from one piece of surface-carburised metal) ..........ccccvvvveriiiieniieiierieeeeeee e 286

A. 1L 2 (blades from 0ne PieCe Of STEEL) ....evuiriiriieiiriieiieietieeete ettt ettt e b e teessesseensessaessesseenseens 287

B. L. 2 (blades made from 1ayers 0f StEE1).......cevieiiirieiiieieiieieie ettt sr e sa e eree s ees 287

B. I. 3. 2 (blades made of layers, with iron or iron-steel cores and steel edges and flats) ..........ccccocevererenenenn. 288

B. 11 1. 2 (blades with welded-0n Steel €AZES)......c.eeiriirieriieieiieieit ettt eeee e ees 289

B. 1I. 1. 3 (blades with layered cores and steel cutting €dges) .......cceovvevveririierieienieiereeee e e 290

B.1I. 2. 1. 2 (blades made of bars, with pattern-welded cores and welded-on edges)........cccceevevvevvenrerrieeennenne. 290

B.1I. 2. 2. 2. 1. 1 (blades with a pattern of bars consisting of layers which were welded together and then twisted,

with the core composed Of tWo 1ayers 0T DAIS) ......c.ccieiieieiiieieieiet ettt ae e 291

B.1II. 2.2.2.2. 2 (blades with two pattern-welded flats consisting of welded and twisted layers of metal, with one-

piece cores and Welded-0m €AEES) .....c.ecvieriiriirieiieie ettt e ste e e sre et e sreebesre e beert e seesaereesaeseans 291
Technology and provenance of SWOId BIAES..........ccvecieriiiieiieieciciecce ettt e s e esaese e 293
TeChNOlogY And DIAAE LYPES ....evieieriieiietieiietiete ettt ettt ettt e ste et este et e ete e seeseesseeseesseessesseessesssensesssensasssensenssensenns 295
Technology of sword blades from the Pre-Roman Period to the Early Modern Age.........c.cecvcevevenininencncnennenne 295
Conclusions and Suggestions for Further Research...........ccccvveueeiiiiiiiiiiiiiiniieiceere e 299
Y e 41T L TN 300
=30 <04 o141 PPN 349



List of Figures

Map 1. Sword finds which are discuSSEd iN thiS WOTK. .......c.eiiieiiiiiieier ettt e e e e s e st e e bt esseessaeenseenseessseenseeseenseenns 4

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1
2
3
4,
5
6
7.
8a

8b
9.

10.

11
12

13.
14.
15.
16.
17.
18.
19.

20
21

22.

23
23
24
24

25.
26.

27
28

29.
30.
31.
32.
33.
34.
35.

36
37

38.

39
39

40.
41.
42.
43.
44,
45.

47

48.
49.

50
50
51
51
51
52
52
53
53
54
54
54
55
55

. ID. No. 80, Ptock-Borowiczki, the PYOCK DiStriCt, IMASOVIA .....ccievuuriiiiiiiiieeieieeiiieeeeceeitieeeeeeesaraeeeeeesasseeeeeeessssereeesesssseseseessssneseseennes
. ID No. 53, Chmieléw Piaskowy, the Ostrowiec Swietokrzyski District, Lesser Poland ...
. ID No. 54, unknown find place, Lesser Poland .....

ID No. 21, Rzeszéw-Lisia Gora, Lesser Poland .........

. ID No. 28, Bydlin, the Olkusz District, LESSEI POIANG, ......cccuiiiiiiiiiiiiiiiiieiiee ettt bee e s e e s e s bae e e bbeesebeeesabeessseaensnen
. ID. No. 30, Malbork (Marienburg) (?), Prussia, private COlECTION.........cveciereeeieeceeseeee et et ae e e e sreesaaeeaeeneeens

ID No. 29, Szurpity, the Suwatki District, Prussia ........cccceeevneene
. ID No. 60, Strzegocice, the Debica District, Lesser Poland ....
. ID No. 60, Strzegocice, the Debica District, Lesser Poland ....................
ID No. 62, Lutowo/Lutdw, the Sepdlno Krajerskie District, Pomerania
ID No. 46, Lutomiersk, the Pabianice District, CENTral POIANG .........ocoovioiiiiiiiiiiiiiiee et eeeiree e eeeetree e e eeerreeeeeeearreeeeeeeanrnees
. ID No. 49, Chartupia Wielka, the Sieradz District, Central Poland .
. ID No. 47, Dgbrowa Zielona, the Czestochowa District, Lesser POIand............c.ccooviiiiiiiiieiiiiiciie ettt sevae e
ID No. 44, Ptock (Winnica/Winiary?, now the suburb of PYock), MasoVia ........ccccvvevverriireerienieireeeeirenteeeesresreeseessessesssessessesseens
ID No. 65, Bydgoszcz-FOrdon (WySzOgrad), CUIAVIA .....cueecueereeriieesiieseesieeiteesteesteeesseesteesseesseesseeeseesseessssssseesseesssssnseenseesseessensnes
ID No. 2, Reczyno, the P1OCK DiStriCt, IMASOVIA ....cccviiiiiiiiiiiieeeiiieeceiteeeitte e ettt e e stveeeetteessareeesabeeesataeessteeesaseeesnsaeesseeessaeessseeasreens
ID No. 75, Rogéw (Rogau), the Brzeg District, Silesia .
ID No. 50, Psary (now Gazomia Stara) the Piotrkow Trybunalski District, Central Poland. ........cccccecveceerienieeieeceeseesee e 45
ID No. 48, Rzeczkéw, the Tomaszéw Mazowiecki District, Central POIaNd ........cccueeeiiieiiieiiii et eevee e e e 47
ID No. 51, Wysoka, the Szydtowiec District, Lesser Poland..........cccccceeeuuee..

. ID No. 72, Wezina (Weeskendorf), the Elblag District, Prussia .
.ID No. 1, unknown find place......cccccecveieiieeeciieeecieeeeee e .
ID No. 71, teba (Leba), the LebOrk District, POMEIEIIA ........ccuieciieciieiieiie ettt ettt e ee e eebe st saaeebe e beesaaesaveebeestaesnaeanns

a. ID No. 74, Raczki Elblaskie (Unter-Krebswalde), the Elblgg DistriCt, PrUSSIa......ccccveeveriieereeseesieeeesieeseeeeaeeseeeseeeseeesseeseeenns 57
b. ID No. 74, Raczki Elblgskie (Unter-Krebswalde), the Elblag District, Prussia.. .
a. ID No. 25, Gdansk (Danzig), Site 9, Pomerelia........ccceeveevveeveesveccreesieesieenns .60
b. ID No. 25, Gdansk (Danzig), Site 9, Pomerelia ......... .61
ID No. 18, Skotyszyn, the Jasto District, LESSEI POIANG .......c..eiiiiiiiiiiicciec ettt et et e s etre e e sab e e e eab e e eeateeenaree s 64
ID No. 8, Strzegocice, the Debica District, LESSEr POIANG .......coouiiiiiiiiiiiieciiee ettt sire e e sab e e e sab e e e sataessnaees 65
. ID No. 20, Dynow, the Rzeszéw District, Rus .
. ID No. 64, unknown find place, water find (River Wista in Bydgoszcz?), CUiaVia (?)....ccceerieeieiiieeiiie et evee e 69
ID No. 6, Komordw, the TarnOw District, LESSEIr POIANG ........oeiiiiiiriieieeeiiiee e cecctreee e ceerree e e eeetrreeeeeeetaaeeeeeesssseeeeeesssaeeeesesnsrenes 71
ID No. 77, Otmuchow (Ottmachau), the Nysa DiStrict, SHESIA .....ccveeciiriieciesie et ee s e e e e eneenes 73
ID NO. 67, GAansk (Danzig), POMEIEIIA ...cccuuiiiiieeeeiie ettt ettt et e e et e e et e e e beeeetaeeebaeeebteessaeeesaseeeasbeeesseeessbesennteeeanseaenn

ID No. 70, unknown find place (Masovia?) .
10 N o T4 S Ko oV T o = 10 TR =T S
ID No. 9, Komordw, the TarnOw District, LESSEr POIGNG ........oiiiiiiuiriiiiieeiitiee ettt ceettre e e eeebare e e e eesbaaeeeseesnsraeeeseesarrenes
ID No. 66, vicinity of Kalisz, Greater Poland.....................

.ID No. 63, unknown find place.........
. ID No. 69, Warszawa, Masovia......... .
ID NO. 78, PIOCK, IMASOVIA «..vvveiieiicirieeeeieeiiteeeeeeetteeeeeeeitreeeeeeeessaeeeeeeassseseeeeeasssaseeeesasssaseesessssassesesasssaseeseeasssneeeseasssaeeesennssseeeens
a. ID No. 68, Uszyce (Uschiitz), the Olesno DiStriCt, SHESIA.....cuuiciiiierierieeieseeseesite et e se e st e e seeesteeseeeseesseesseesseessseenseesseesneeenes
b. ID No. 68, Uszyce (Uschiitz), the Olesno District, Silesia......
ID No. 7, Komordw, the Tarndw District, Lesser Poland.........
ID No. 73, Elblag (EIbing), Prussia .......cceceeerurrireecreeneeseeeeeeenn .
ID No. 45, Lake Pagtnowskie, the Konin District, Greater POIaNG ..........ccceiiiuiiiiiiie ittt e te e e e e e bae e e aaeas
ID No. 43, Wolbérz, the Piotrkdw Trybunalski District, Greater POIand...........cccueiiiiiiiiiiiiniiecciee e
ID No. 23, unknown find place (the pre-1945 collection of SchloR Marienburg, Prussia)..
ID No. 79, Czerwinsk, the PYONASK DiStriCt, MaSOVi@.......cccvuveiiiiiiiiieieeieiitieeeeeeeiiteeeeeeessareeeeeessssseeeesessssseseesessssessesessssessesessssnnes

. Iron bar from a Viking Age emporium in Truso, Prussia, perhaps €. 850-950 .......cccceeviiiiiiieiiiie e eniee e sree s eee e

Y= L ToT = =T o] Yol A 0L AU =t USRS 135
Typology of SWOrd blade CONSIIUCTIONS. .....coiiuiiiiiiiecciie ettt et e e et e e e ta e e e bb e e e btee e tbeeeeabeeeeateeeasseeesabeeesnsneennses 140
.1. ID No. 80, Ptock-Borowiczki, the Ptock District, Masovia ...
.2. 1D No. 80, Ptock-Borowiczki, the PIOCK DiSTriCt, IMASOVIA ....ccceuveiiiiiiiiiiieeieectteie e e e et e e e e et e e e e e eesane e e e sesstreeesessnsseeessesnrnees
.1. 1D No. 53, Chmieléw Piaskowy, the Ostrowiec Swietokrzyski District, Lesser Poland
.2.ID No. 53, Chmieléw Piaskowy, the Ostrowiec Swietokrzyski District, Lesser Poland .
.3.ID No. 53, Chmielow Piaskowy, the Ostrowiec éwietokrzyski District, Lesser Poland .
.1. ID No. 54, unknown find place, Lesser Poland ..........cccccveeiiiieiiieeeciiee e, .
.2.ID No. 54, unknown find place, LESSEN POIANG ......cc.uiiiiiiiiiiiciieeeiee ettt sbee e s ta e e s bb e e sbaeaesbeessbeessteaensseens
.1. 1D No. 21, RzeSzOW-Lisia GOra, LESSEI POIANG ......ccciviuiiiiii ittt et e e e et e s s s e sabae e e s e seabseeesssenareeessssnrrnees
.2.1D No. 21, Rzeszéw-Lisia Gora, Lesser Poland ........
.1. ID No. 28, Bydlin, the Olkusz District, Lesser Poland ....
.2.ID No. 28, Bydlin, the Olkusz District, Lesser Poland ..........
.3.ID No. 28, Bydlin, the Olkusz District, LESSEI POIANG .......ociiiiiiiiiiieiieeeee ettt ette e et e e e eeate e e avee e eabeeesateeenaneeas
.1. ID No. 30, sax from the vicinity of Malbork (Marienburg) (?), PrUSSIa ......ccccciveeieeiieeieeseeieeereesreeseesreeereesreesreesveesreesseenns
.2.ID No. 30, sax from the vicinity of Malbork (Marienburg) (?), PrUSSI@ ......ccceveeriieeieeeieereeseesieesieeseesee e eseeseeesae e e esneenns




Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

55.3.1D No

56.2.1D No
56.3.1D No

. 30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
55.4. 1D No.
55.5. 1D No.
55.6. 1D No.
55.7. 1D No.
55.8. 1D No.
56.1. 1D No.
. 29, Szurpity, the Suwatki District, Prussia ....
. 29, Szurpity, the Suwatki District, Prussia
56.4. 1D No.
56.5. 1D No.
56.6. ID No.
57.1. 1D No.

30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
30, sax from the vicinity of Malbork (Marienburg) (?), Prussia
29, Szurpity, the Suwatki District, Prussia

29, Szurpity, the Suwatki District, Prussia
29, Szurpity, the Suwatki District, Prussia
29, Szurpity, the Suwatki District, Prussia
60, Strzegocice, the Debica District, Lesser Poland..

57.2 1D No. 60, Strzegocice, the Debica District, LESSEr POIANG ........eoiiiiiiiiiiiiiiee ettt s iae e aae e

58.1. 1D No.
58.2. 1D No.

59.1.1D No
59.2.1D No

61.4.1D No
62.1. 1D No

65.2. 1D No
66.1.ID No

69.1.ID No
69.2. 1D No

73.2.1D No
73.3.1D No

77.2.1D No
78.1.1D No

82.1.1D No

. 46, Lutomiersk, the Pabianice District, Central Poland ..
. 46, Lutomiersk, the Pabianice District, Central Poland ..
59.3. 1D No.
60.1. ID No.
60.2. ID No.
60.3. ID No.
61.1. ID No.
61.2.ID No.
61.3.ID No.
. 47, Dabrowa Zielona, the Czestochowa District, Lesser Poland ....
B B o (o Yol [ |V, - Yo Y/ - [ SRORRRRRRRRRN
62.2. 1D No.
62.3.ID No.
63.1.ID No.
63.2. ID No.
64.1. ID No.
64.2.ID No.
65.1. ID No.
. 75, Rogow (Rogau), the Brzeg District, Silesia
.1, Psary (now Gazomia Stara), the Piotrkow Trybunalski District, Central Poland
66.2. ID No.
67.1.ID No.
67.2. 1D No.
67.3. 1D No.
68.1. ID No.
68.2.ID No.
68.3. ID No.
. 72, Wezina (Weeskendorf), the Elblag District, Prussia ..
. 72, Wezina (Weeskendorf), the Elblgg DiStriCt, PrUSSIa .....c.ccccvuiieiiiiiieiieeciie ettt et stee e rtae e ear e e eaae e staeeeans
70.1. 1D No.
70.2. 1D No.
71.2. 1D No.
71.2. 1D No.
72.1. 1D No.
72.2. 1D No.
73.1. 1D No.
. 25, Gdanisk (Danzig), Pomerelia
. 25, Gdansk (Danzig), Pomerelia
74.1. 1D No.
74.2. 1D No.
75.1. 1D No.
75.2. 1D No.
76.1. 1D No.
76.2. 1D No.
77.1. 1D No.
. 64, unknown find place, water find (River Wista in Bydgoszcz?), Cuiavia (?) ...
. 6, Komorow, the TarnOW District, LESSEIr POIANG .......ccooievveiiiiiiiiiie ettt ceeittee e eeetvee e e eeeaare e e e eesbaaeeeeseeabareeeesennns
78.2. 1D No.
79.1. 1D No.
79.2. 1D No.
80.1. ID No.
80.2. 1D No.
81.1. 1D No.
81.2. 1D No.
B T Yol o1V (T BT TR =T T SRS

62, Lutowo/Lutdw, the Sepdlno Krajeriskie DistriCt, POMEIraNia .....cccueccveeereeereiieeeieeereeeteeeeeereesteeeseesaeeeseesseesseesnnees 179
2, Lutowo/Lutéw, the Sepdino Krajeriskie District, Pomerania

46, Lutomiersk, the Pabianice DiStriCt, MASOVIa .........cccociuvreeeiiiiiiereeeeiiirieeeeeeeitreeeeeeessseseesessssseseessssssessessssssseseesannes
49, Chartupia Wielka, the Sieradz District, Central POIand ..........cooouiiiiiiiiiiiiie e
49, Chartupia Wielka, the Sieradz District, Central Poland ......
49, Chartupia Wielka, the Sieradz District, Central Poland ......
47, Dabrowa Zielona, the Czestochowa District, Lesser Poland ....
47, Dabrowa Zielona, the Czestochowa District, Lesser Poland
47, Dabrowa Zielona, the Czestochowa District, Lesser Poland

A, PIOCK, IMASOVIA .uvvvveeiieiiiriieeeieiiieeeeeeeiiteeeeeeeittaeeeesestssseeeesassbaseeeesassaseaeesasssaseeeeeassbssseseeasssasseseenssraseesenssssseeesensnens
N (o Tl || 1Yo Y/ - T
65, Bydgoszcz-Fordon (Wyszogréd), Cuiavia
65, Bydgoszcz-Fordon (Wyszogrdd), Cuiavia .. .
2, Reczyno, the PHOCK DiStriCt, MaSOVIa ......coiuiiiiiiiieiiie ettt ettt sttt st e bt e e s bt e e s abeessabeesnneeeenanes
2, Reczyno, the PIOCK DiSTriCt, MASOVIA ......ccccuiiiiiiieeiiiie ettt et e et e e e e e tee e saae e sabaeeetaeeesseesenseeensenaennnes
75, Rogow (Rogau), the Brzeg District, Silesia

50, Psary (now Gazomia Stara), the Piotrkéw Trybunalski District, Central Poland
48, Rzeczkdw, the Tomaszéw Mazowiecki District, Central POIand .......ccueeeviiieiieiiei e
48, Rzeczkdw, the Tomaszéw Mazowiecki District, Central Poland ...
48, Rzeczkow, the Tomaszéw Mazowiecki District, Central poland ...
51, Wysoka, the Szydtowiec District, Lesser Poland ......................
51, Wysoka, the Szydtowiec District, LESSEr POIANG .........c.ooiiiiiiieiiii ettt et e e e et e s e e e sba e e eaaeeeanns
51, Wysoka, the Szydtowiec District, LESSEr POIANG ........ccuiiiiiiiiiiiie ettt e e s tee s ae e sbae e saaeeenene

1, UNKNOWN FINA PIACE «.eviiiiiiieciiie ettt et e et e e et e e st e e e s tb e e s sbaeesabbeeessbeesssbeesabaeeassseeesbeeessaesnsseaens
2, UNKNOWN FING PIACE wviineiiiieeie ettt s e ettt e st e st eete e te e seesseeesseenseesseessseenseenseesssesnseensennsennns
71, teba (Leba), the Lebork District, Pomerelia
71, teba (Leba), the Lebork District, Pomerelia
74, Raczki Elblagskie (Unter-Krebswalde), the Elblgg District, Prussia ......ccceeceeeceerrieeseesiesieeseeseeeseeseeeeeesneeseeeeneens
74, Raczki Elblgskie (Unter-Krebswalde), the Elblgg District, Prussia ........ccccccciuieeiiieeiieeeiieeccieeesieeesveeeeveeeeene e
25, Gdansk (Danzig), Pomerelia

18, Skotyszyn, the Jasto District, LESSEr POIANG .......ccueiiiiiiiiiiieiiiie sttt e et b e et e e e e sbe e e sstaeesntaeas
18, Skotyszyn, the Jasto District, LESSEr POIANG ......cc.ueiiiiiiiiiiiecie ettt e e
8, Strzegocice, the Debica District, Lesser Poland ...
8, Strzegocice, the Debica District, Lesser Poland ...
20, Dynow, the Rzeszow District, RUS ......ccccevveenene .
20, Dynow, the RzeszOw District, LESSEr POIANG .......ccviiiiiiiiiiiecciee ettt ettt e e et e e e aae e e ebaeeentnaeeanes
64, unknown find place, water find (River Wista in Bydgoszcz?), Cuiavia (?)

6, Komordw, the TarnOw District, LESSEI POIANG .....ccoecuvveiieiiciieeie et eerte e eetrte e e e e eettbeeeeeeeessaeeeeeessaseaeeeesannnens
77, Otmuchdw (Ottmachau), the Nysa DiStrict, SHESIA ....ccvveeceriierieree et saeeneenreeseneas
77, Otmuchéw (Ottmachau), the Nysa District, SIl@SIa .......ecccviiiiiiiiiiee et e e
67, Gdansk (Danzig), Pomerelia
67, Gdansk (Danzig), Pomerelia
70, unknown find place (Masovia?)
70, unknown find place (Masovia?)



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

82.2.
83.1.
83.2.
84.1.
84.2.
85.1.
85.2.
86.1.
86.2.
87.1.
87.2.
88.1.
88.2.
89.1.
89.2.
89.3.
90.1.
90.2.
91.1.
91.2.
92.1.
92.2.
92.3.
93.1.
93.2.
93.3.
93.4.
94.1.
94.2.

ID No.
ID No.
ID No.

ID No
ID No
ID No

ID No
ID No
ID No

ID No
ID No
ID No

. 66, vicinity of Kalisz, Greater Poland
. 66, vicinity of Kalisz, Greater Poland
. 63, unknown find place, water find (River Wista in Bydgoszcz?), CUiavia (?) ...ccoceeveeeveeeveeeneeneecie e esree e 257
ID No.
ID No.
ID No.
ID No.
ID No.
ID No.
. 68, Uszyce (Uschiitz), the Olesno District, Silesia ....
. 7, Komorow, the Tarndw District, Lesser Poland .....
. 7, Komorow, the TarnOw District, LESSEIr POIANG .......cceeeciviieiieeciiiee ettt eeectree e eeeettree e e eeeetrreeeeeeesaseeeesenasseeeeesennns
ID No.
ID No.
ID No.
ID No.
ID No.
ID No.
. 43, Wolborz, the Piotrkdw Trybunalski District, Lesser Poland
.43, Wolborz, the Piotrkdw Trybunalski District, Lesser Poland
. 23, unknown find place
ID No.
ID No.
ID No.
ID No.
ID No.

76, TYCHY (TICHAU), SIESIA «eeiveeeiietieiee ettt et e e et e st e st e et esae e saeeenseese e seesseeenseesseeseesseessseenseenseesssesnseensennsenns 251
9, Komorow, the TarnOW District, LESSEIr POIANG .......cociivcuvviiieiiiiiieieccccireeee e ettt e e eettvee e e e e esareeeeeesssaeeeeeesssseeeesennns 252
9, Komorow, the TarnOw District, LESSEIr POIANG .......ccceiiiviiiieiiiiiieeeeeceireeeeeeeetteeeeeeeetreeeeeeessaseeeesessnseseesessssseseesennns 253

63, unknown find place, water find (River Wista in Bydgoszcz?), CUiavia (?) ...cccevveerrieeieereeseeseeeeesee e eeee s 258
69, Warszawa, Masovia
69, Warszawa, Masovia
2T o (ool O \Y, =T 1V - [ RRRON
4T (o 1ol Y/ = 1Y o VA = TR
68, Uszyce (Uschiitz), the Olesno District, Silesia ....

7, Komordw, the TarnOw District, LESSEI POIANG ......coocuuveiiiiiiiiiie ettt ettt e ettt e e e e e raae e e e s e snaseeessesananees
73, Elblag (Elbing), Prussia .......ccccceeevuveevireeecieeenee.
73, Elblag (Elbing), Prussia ...

45, Lake Patnowskie, the Konin District, Greater Poland ..
45, Lake Pgtnowskie, the Konin District, Greater POland ..........cccccouiiiiiiiiiiie et et sre e et 274
43, Wolbdrz, the Piotrkdw Trybunalski District, Greater POIand ...........ceeiiiiiiiiieiiiieciecctee e 276

23, unknown find place
23, unknown find place
23, unknown find place
79, Czerwinsk, the PYOASK DiStrCt, IMASOVIA ...cccveeiiiiiiieieieeeeeetieiee e e eetreee e e e seare e e e e e sesasteessesbaseeessesbsaeeessesssseesssesrnnnes
79, Czerwinsk, the PYOASK DiStrCt, IMASOVIA ..ccccvveiiiiiiiiieeieieiiieeeeeeeeiteeeeeeeettreeeeeeessareeeeeessssseseseesssseeeesessseseeessesssnnees



vi



Introduction

The Aim of the Project

This work is an outcome of a research project on the
technology of manufacture of sword blades in the territory
of what is now Poland (research grant of the National
Science Centre, Krakow, Poland, No. N N109 051438). It
was initially planned to focus on Late Roman, Migration
and Medieval blades; however, in the course of research
it was decided to broaden the source base with some
available finds from earlier periods.

The main reason behind this project was the fact there
was a significant number of La Téne, Pre-Roman and
Roman Period swords from the area in question which
underwent technological examinations. On the other hand,
the number of examined Migration Period, Medieval and
Early Renaissance blades has been relatively low. It was
possible to examine 45 sword blades. Thanks to this, the
total number of examined blades from the territory of
what is now Poland exceeds 130. This allows for a more
comprehensive analysis of sword blade technology from
the La Téne Period to the beginning of the Modern Era.

Most swords which are discussed in this work have
already been dealt with in previous scholarship. It was
decided, however, to carry out a thorough analysis of their
typochronology, as in this way new conclusions could
sometimes be proposed (Chapter 1). The same concerns
marks and inscriptions on the discussed swords — based
on these features, it was possible in some cases to suggest
their provenance (Chapter 2). Results of technological
examinations are presented in Chapter 3. They are provided
with a comprehensive discussion on technological types
of sword blades and the chronological framework of
individual technological solutions. Furthermore, the issue
of identifying the provenance of artefacts based on their
technology of manufacture is dealt with. In this part of
the work, the examined blades are discussed against the
background of previous research on sword manufacture
technology in what is now Poland and in other areas of
Europe. All research results are summarised in Conclusions.
All swords are provided with their unique identification
numbers (ID No.), which correspond to those on the
website of the research project (www.gladificium.org).
On the other hand, as these numbers are not consecutive,
all finds were provided with new consecutive numbers,
according to their typochronology.

Previous Research

It is worth making some general remarks on previous
research on sword blade technology in what is now Poland
and to discuss some more important works concerning
other regions of Europe. Worth mentioning are also works

dealing with typochronology, ornamentation and marks
on swords. For the sake of brevity, this overview includes
only the most relevant works.

Modern research on sword blade technology in today’s
Poland was pioneered by J. Piaskowski. His interest
was in research in ancient metallurgy and ironworking,
including the manufacture of weaponry (Piaskowski
1956). In 1959, he published a brief but informative paper
on the technology of sword manufacture from prehistory
to the 15th c. (Piaskowski 1959b). Some years thereafter,
J. Piaskowski published a major work where he put
forward his theory of the so-called ‘Holy Cross Mountains
Metal.” He claimed that based on a number of traits
(low phosphorus content; uneven and rather low level
of carburising; shape of metal grains and slag inclusions
plus several other traits) it was possible to identify iron
artefacts made in the Holy Cross Mountains region in
the Antiquity with the use of local low phosphorus ores
(Piaskowski 1963a; 1963b). J. Piaskowski continued to
use his theory in his later works, also with regard to the
issue of the provenance of La Téne and Roman Period
swords. Recently, the theory of the ‘Holy Cross Mountains
Metal’ was questioned by Z. Kedzierski and J. Stepinski
(Kedzierski, Stepinski 2006).

Enormously important are studies on Pre-Roman and
Roman Period swords carried out by M. Biborski, P.
Kaczanowski, Z. Kedzierski, and J. Stepinski. In 1978, M.
Biborski published an extensive work on Roman Period
swords in the territory of the Przeworsk Culture, where
he also discussed the issue of technology and provenance
of blades (strongly influenced by J. Piaskowski’s theory)
(Biborski 1978). In 1981, M. Biborski, P. Kaczanowski,
Z. Kedzierski, and J. Stepinski published results of
technological examinations of a series of Roman Period
swords from the Przeworsk Culture cemeteries in Chmielow
Piaskowy and Ga¢ (Biborski, Kaczanowski, Kedzierski,
Stepinski 1981). A year thereafter, these scholars presented
a classification scheme of technology of Roman Period
blades and stated that the technology of manufacture could
be successfully used as an auxiliary criterion in defining
the provenance of swords (Biborski, Kaczanowski,
Kedzierski, Stepinski 1982). This classification scheme
was used by these authors in their later works (e.g.,
Biborski, Kaczanowski, Kedzierski, Stepinski 1986; 1997;
2002; 2003; Biborski, Kaczanowski 2003). Quite recently,
M. Biborski and J. Ilkjaer published a comprehensive study
on Roman Period swords from the bog deposit at Illerup
Adal against a broad European background. Questions of
blade manufacturing technology were also dealt with and
a new version of the classification scheme of technology
was presented (Biborski, Ilkjaer 2006). This classification
scheme (with some modifications and developments)
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is used in the present work. It could be also added that
issues of technology of Migration Period, Medieval and
Renaissance sword blades were dealt with in other works
of M. Biborski and J. Stgpinski, with a co-operation by G.
Zabinski and P. Pudto (Biborski, Pudto, Stepinski, Zabinski
2012; Biborski, Stepinski, Zabinski 2011a; 2011b; 2006;
2004). With regard to other works concerning sword blade
technology in what is now Poland, one must mention
papers of A. Mazur and E. Nosek (Mazur, Nosek 1973),
J. Dunin-Karwicki (Dunin-Karwicki 1978), M. Cabalska
and W. Mazur (Cabalska, Mazur 1982), L. Klimek, P.
Kucypera, P. Kurasinski, and P. Pudto (Klimek, Kucypera,
Kurasinski, Pudlo 2009/2010), and K. Rybka (Rybka
2011). From a historian’s point of view, problems of
weaponry manufacture (including swords) were discussed
by J. Szymczak (e. g., Szymczak 1989; 1990; 1998).

Concerning other regions of Europe, extensive studies
on the technology of weaponry (including sword blades)
in the Baltic Sea region were carried out by A. K Antein
(Anteins 1966; Antein 1973). B. A. Kol¢in examined a
series of Early Medieval sword blades from Rus (Kol¢in
1953). Numerous swords from the territory of the Czech
Republic were analysed by J. Kosta, J. HoSek and P.
Zakovsky, sometimes with support from other researchers
(e. g., Hosek 2003; Hosek, Kosta 2006; 2011; 2013 — with
a critical discussion of A. R. Williams’ theory of Central
Asian crucible steel in Early Medieval sword blades, see
below; HoSek, Kosta, Barta 2012; Kosta, Hosek 2008;
Zakovsky, Hosek, Sedlackova 2013). Research results on
several Early Medieval sword blades from Scandinavia
were published by L. T. Bergman and B. Arrhenius
(Bergman, Arrhenius 2005).

The technology of some Migration Period Lombard swords
was discussed by V. La Salvia (La Salvia 2007; 1998). A
series of La Téne Period and Roman Period swords from
Britain was examined by J. Lang (Lang 2006; 1988). In
1986, R. F. Tylecote and B. J. J. Gilmour discussed the
technology of numerous sword blades from Britain
(Tylecote, Gilmour 1986). Three years thereafter, J. Lang
and B. M. Ager published results of X-ray examinations
of nearly 150 Anglo-Saxon and Viking Period blades
from the British Museum. This significant study, although
it is perhaps influenced by certain local peculiarities,
demonstrates some important technological trends in the
manufacture of sword blades, with special reference to the
role of pattern-welding (Lang, Ager 1989).

Of crucial significance for the manufacture of La Tene
Period sword blades is the book of R. Pleiner (Pleiner
1993). This author pointed to a variety of technological
solutions (including pattern-welding) and proposed
his own classification scheme. R. Pleiner says that the
quality of swords from the period in question is very
diversified. There were many blades (both one-piece and
complex) made from iron or low carbon steel and thus of
rather low quality. On the other hand, blades with good
or even excellent functional properties can also be found.
Furthermore, although there is a series of blades which

demonstrate intentional carburising, heat treatment was
generally not applied.

A special place is held by works of A. R. Williams. In
1977, this scholar published a paper on manufacturing
technology of Medieval European swords (Williams 1977,
see also Edge, Williams 2003). In 2007, he proposed a
very interesting theory concerning the use of Central
Asian crucible steel in Early Medieval sword blades of
the VLFBERHT group (Williams 2007; see also Williams
2009a). Eventually, he has recently published a general
book on the technology of manufacture of sword blades in
Europe from the La Téne Period to the 16th c. Of special
value is the fact that he discusses this issue against a broad
background of methods of obtaining iron and steel at that
time. Individual periods are covered to a different degree
in this work (e.g., much less attention is paid to Celtic and
Roman swords than to Medieval ones, and much space is
devoted to the crucible steel theory). Nevertheless, this
book is an excellent summary of hitherto state of research
on European sword blades.

Last, but not least, it is necessary to mention the work of
V. F. Buchwald and H. Wivel (Buchwald, Wivel 1998).
These authors proposed an interesting method of defining
the provenance of iron artefacts based on the analysis of
the chemical composition of slag, with special reference
to the content and proportions of such compounds as
Sio,, AlZO& Ca0, K,0, MgO and V,O,. They assumed
that differences chiefly resulted from different chemical
composition of ores in individual regions of Scandinavia
(Buchwald, Wivel 1998). Regrettably, as it turned out
impossible to carry out more extensive chemical analyses
within the framework of the present research project, this
method could not be tried out in practice. It was applied on
a broad scale in later works of V. F. Buchwald (Buchwald
2005; 2008).

Concerning more relevant works on the typochronology
of swords, Pre-Roman and Roman Period finds were
discussed based on contributions by T. Bochnak (Bochnak
2005), Ch. Miks (Miks 2007), M. Biborski and J. Ilkjaer
(Biborski, Ilkjer 2006), and P. Luczkiewicz (Luczkiewicz
2006; 1997a). One must also mention the work of P.
Kaczanowski, devoted to Roman weapon imports in the
territory of Barbaricum (Kaczanowski 1992). For Viking
Age swords, the book by J. Petersen is still of fundamental
importance (Petersen 1919). Results of newer research
were summarised by E. Oakeshott (Oakeshott 2004), Lee
A. Jones (Jones 2004), and I. G. Peirce (Peirce 2004).
Concerning the problem of territorial distribution of Viking
Age swords, the book of M. Jakobsson must be mentioned
(Jakobsson 1992). For Viking Age swords in Rus, the book
of A. N. Kirpi¢nikov retains its significant importance
(Kirpi¢nikov  1966a). Concerning Central Europe,
valuable remarks can be found in the book of L. Marek
(Marek 2005). For regional studies concerning this period,
one must mention the books by P. Strzyz (Strzyz 2006)
and P. Swigtkiewicz (Swigtkiewicz 2002). With regard to
Early Medieval swords, attention is also drawn to the book



by A. Geibig (Geibig 1991), with a thorough discussion on
the chronology of marks, signs and inscriptions on sword
blades. As far as the issue of the significant VLFBERHT
group swords is concerned, attention is drawn to works of
A. Stalsberg (Stalsberg 2011; 2008; 2006).

For the Medieval Period, the typology by E. Oakeshott
was used (Oakeshott 2000a; 1964). Worth mentioning
is also another book of this author, dealing with Modern
Period arms and armour (Oakeshott 2000b). Concerning
Central Europe, of enormous significance are works by
M. Gtlosek (Gtosek 1984; 1973a; see also newer works
by this author, Gtosek 1990; 1998). Apart from discussing
issues of typochronology and geography of finds, they
also offer a thorough analysis of marks and inscriptions on
swords. For south-eastern Europe, one must mention the
book by M. Aleksi¢ (Aleksi¢ 2007). L. Marek has recently
published a thorough analysis of Late Medieval and Early
Modern edged weapons in Silesia, with a comprehensive
analysis of sword finds (Marek 2008). For the Teutonic
Order’s state in Prussia, the book of A. Nowakowski must
be mentioned (Nowakowski 1994).
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MAP 1. SWORD FINDS WHICH ARE DISCUSSED IN THIS WORK.





