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Introduction:
Throughout

the

following

pages

an

in

the

meantime

well-

corroborated perspective for future cooperation between Japan and
Europe in the field of archaeo-metallurgy will be introduced1. One of
Japan´s many unique cultural traits is an unbroken tradition related to
the crafting and appraising of high quality sword-blades. The survival of
the pre-industrial sword-making sequence up to the present day is in itself a
cultural asset that provides crucial lessons for any research into preindustrial sword-making outside of Japan also. Not only in Japan, but also
in Europe, the Islamic sphere, Africa, India, China etc., the blade of a
serviceable sword represented the state of the art in steel-, temperingand surface-technology until at least the 18th century. To obtain a more
comprehensive range of results, combined efforts of archaeology and
modern materials science are indispensable. In this context one major aim is
to develop a basic set of standardized examination methods by the
application of which results can be compared directly. One step in this
direction has already been taken by polishing and analyzing several earlymedieval swords according to the traditional Japanese set of descriptive
criteria.
At present, research into historical weapons in general and into
edged weapons in particular is regarded as “not politically correct” by
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some authorities. Evidently, most historical weapons were manufactured
as a means to kill. As is the case with military technology today, arms and
armour were the most wanted “High-Tech”-products of their respective era.
Thus comparative studies on their fabrication and respective cultural
significance - on an international scale - will shed light not only on
technological aspects, but also on the development of early economic
and trade-systems. Without even the shadow of a doubt, world-history - be
it Asian, European or American - is largely an outcome of the, however
unfortunate, application of arms. Intentionally neglecting research into
the technology of ancient weapons thus paves the way for a falsification
of historical facts. Assuming a viewpoint in the future: if the present is
ever to be researched by historians who should decide to neglect
computer-technology and electronics because of their widespread use in
modern military devices (in fact the most terrifying weapons in history),
their reconstructed set of circumstances for the turn from the 20th to
the 21st century will definitely be closer to dream than to reality.
In European archaeology, in accordance with the typological
method,

swords

have

hitherto

been

categorized

mainly

by

their

morphological features2. Thus has been achieved a fairly accurate system
for dating swords from the Late Bronze-Age (ca. 900-700 B.C.) up to the
19th century. However, some European sword-blades have been remounted
and reassembled over generations just as their Japanese counterparts.
Thus the date of a sword´s mountings cannot necessarily be taken as an
indicator for the dating of its´ blade. At any rate, the mounting of a sword
in most cases gives a terminus ante quem for the production of its´ blade.
As the most common double-edged straight sword-blade has long been
regarded as of minor assistance for typological studies, researchers
focussed mainly on the information provided by the style of a sword´s
mountings for ascertaining a date for it. Especially the shape and
decoration of the pommel, the cross-guard and the sword-belt were
recognized to provide clues for the date of a sword in a given
archaeological context. Compared to the study of pottery-forms however,
swords are of minor importance for archaeological dating in Europe and
in Japan. So what benefit is to be got from not only studying sword mounts
and shapes, but from focussing even further on manufacturing details of
sword-blades?
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An exception from this rule are the “pattern-welded” sword-blades, retrieved from Merovingian cemeteries of
the 5th to 8th centuries A.D. in Central Europe. These will form the subject of a further introductory article,
dealing with the opportunities provided by researching the variation of patterns and the different types of bladeconstruction.
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Leaving aside the mythological, religious and legendary aspects of
famous swords present in both cultural spheres, the trade of swordblades is a crucial point for a better understanding of the spread of steeltechnology throughout Europe and Asia from prehistoric times (first use
of iron for sword-blades in Luristan (Iran) around 1000 B.C.) up to the High
Middle Ages (11th/12th centuries A.D.). It is a well-established fact that a
trade network for unmounted sword-blades has been established by
Carolingian times (8th to 10th centuries A.D.) throughout the whole of
Europe. The evidence provided by finds of roman swords in non-roman
contexts on the continent and in Scandinavia however points towards a
trade of sword-blades already in Roman times, at least during the 3rd and
4th centuries A.D.. Typological parallels between a characteristic
octogonal cross-section of early Chinese swords and some roman

spathae (long-swords) have not yet been examined closely, but should be
bourne in mind with respect to the already acknowledged trade-relations
between the Roman empire and China. Plinius the elder (23 – 79 A.D.) refers
to the import of iron from China and to the high esteem in which it was held
by the Romans during the 1st century A.D.: “The palm (of excellence,
translator´s note) belongs to the Seric iron. The Seres submit it together
with their garments and furs; the Parthic holds the second rank.”3
By analyzing European sword-blades according to the traditional
Japanese method of sword-polishing and subsequent appraisal by applying
the extensive set of Japanese descriptive terminology, individual traditions
of workmanship can be traced, thus rendering possible the attribution of
sword-blades to different workshops or schools of sword-making. This
statement has been proved by the analysis of 15 European edged weapons
from the 4th century to the 17th century A.D. utilizing the methods of
Japanese sword-polishing and Kantei-terminology. The following text is
centered on four of these blades and an outline of the authors PhD-thesis
on the subject4.
The project:
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In the years 1999 and 2001 four early-medieval long-swords
(spathae), four single-edged short-swords (Saxe) and one spearhead were
taken to Japan by the present writer. The weapons date from the 6th to the
8th centuries A.D.. They were provided by the National Board for the
Preservation

of

Archaeological

Archaeological

Museum

in

Monuments

Stuttgart,

and

the

Baden-Württemberg,

National
for

an

intercultural study on medieval sword-forging- and surface-technique by
grinding and polishing. One aim of the project was to find out if the
traditional Kantei-methodology, developed and transmitted in Japan over
more than 4 centuries, could be applied to edged weapons from ancient
Europe also. The book on the results of this intercultural approach is as
yet unpublished due to circumstances out of the author´s reach. It
presents the crafts involved in sword-making in Japan and Europe from a
new perspective. In addition it sheds new light on the roots of the
fascination that emanated from excellent sword-blades since at least
early medieval times in Europe and in Japan.
When looking at the heavily corroded blades of medieval swords in
the collections of European museums, some might have confronted the
question of what these blades would have looked like in the period when
they were worn and used. I came across this largely unsolved problem
during a working-stay in Iceland in the summer of 1997. The foundation
stone

for

the

author´s

personal

interest

in

sword-blades,

their

manufacture and cultural significance was laid by - at first hesitant attempts at practicing Kendô. In any comprehensive publication on the
edged weapons of the world, the Japanese sword features prominently as
the summit of the swordsmith´s craft. In this context writers frequently
refer to its´ construction from hundreds of thousands of tiny steellayers, whereas european blades have hitherto been described by western
archaeologists as consisting of some dozen layers at best.
The essential particularity of sword-culture in Japan resides in the
fact that the production sequence of a sword-blade has been handed
down to the present day over more than 1000 years, starting with the
smelting of iron ore and ending with perfectly polished surfaces as well
as flawlessly crafted mountings. All the crafts involved are still
practised today at possibly the highest level in the history of the sword.
Around one hundred blades from the 8th century are preserved in pristine
condition in the Shôsôin Repository of Tôdai-ji in Nara. The number of
perfectly preserved swords from the Heian- and Kamakura- Periods
escapes

the

author´s

knowledge.

Being

aware

of

this

cultural
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background, can the quality of archaeologically found blades from
Europe in their mournable condition be compared to the quality of their
perfectly preserved Japanese counterparts at all?
The key for the detailed appraisal of a Japanese sword-blade is
provided by the survival and development of the highly specialized craft of
the Japanese sword-polisher since at least the 10th century A.D.. Building
on this tradition, within the course of the last four hundred years a
system for blade-appraisal – Katana no Kantei – was developped, which
renders possible the registration of tiniest characteristic features in a
sword´s surface. For example the number of Kantei-terms for martensitic
phenomena

in

the

hardened

edge-area

of

a

sword

exceeds

the

metallographic means of description by far. Thus unsigned or shortened
blades of a higher quality level can be attributed to known schools of
sword-making and even to individual swordsmiths. At this point it has to be
mentionned that since the 10th century A.D. it became customary for
Japanese swordsmiths to chisel their signature into the tang of their
swords. Due to a shift from cavalry dominated warfare to more infantry
based battles, from the 15th century onwards many blades were shortened
by cutting off a part of the tang (suriage), which in many cases resulted in
the loss of the swordsmith´s signature.
The Kantei-system represents a variant of metallography that is
entirely focussed on the detailed description of sword-steel. It antedates
its´ western counterpart within the natural sciences by 300 years.
Although there have been quite a few studies on sword-steel carried out
by using metallography and other methods of the natural sciences, all
these studies were and are carried out on a highly individual basis, which
renders the direct comparison of the obtained results difficult, in some
cases impossible. Up to the present day scientific investigations are not
based on commonly agreed on standardized processes. Taking these facts
into account, the decision ripened to have some relatively well-preserved
early-medieval blades from southern Germany polished by an expert in
Japan. The blades dated from the 6th to the 8th centuries A.D., roughly
corresponding to the later Kofun-Jidai in Japan. Thus for the first time in
the history of sword-research European blades were submitted to the
traditional standards of restauration and evaluation of sword-blades in
Japan. Mainly due to the unprejudiced attitude of the sword-polisher
SASAKI Takushi from Misato in Saitama, the project finally got on the way
(fig. 1).
1) The manufacturing traits of the germanic sword-blades, which
showed up during and after their polishing were subsequently analyzed by
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applying Kantei-systematics. In 1999 three blades were provided for this
undertaking, the evaluation of which will be a main chapter in the
prospective book.

“Es ist gescherft, das es schlahe die opfer, es ist geschwertfegt, das es
leucht.“
(“It is sharpened to slay the victims, it is “sword-polished” to shine”)
This quote on the nature of the sword stems from a german
translation of the Holy Bible from A.D. 1483. To the present day
archaeologists and researchers of arms and armour in the west largely
ignore the development of surface-technique in general and of swordgrinding and –polishing techniques in particular. In order to change this
unsatisfactory state of research the first part of the work deals with the
written, pictorial and archaeological sources from Europe depicting the
appearance of high-level sword-blades from early to late medieval times. A
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valuable impression of the appraisal and appearance of excellent swordblades is provided by a letter of gratitude from the Ostrogoth king
Theoderic to a king of the Varni from the late 5th century A.D.:

“Together with black trunks (of moor-oak) and indigenous blond
boys your fraternity has chosen swords for us, that are able even to cut
through armour, and which I praise more for the quality of their iron than
for the gold on them. Their polished clarity is shining so strong, that they
reflect with utmost clearness the faces of those who look at them. Their
edges run so regularly towards the point, that one is tempted to assume
that they were not shaped by files, but formed in the smelting-furnace.
Their midsection, skillfully wrought with hollows, appears to be covered
with swirling worms, and there are so manyfold shadows, that one might
believe the shining metal to be interwoven with many colours. This metal is
ground on your grindstone and polished with your most famous powder so
diligently, until its´ steely shine becomes a mirror for men. This powder is
provided to you by the natural treasures of your country and may its´
possession bring singular fame upon you. Regarding their beauty such
swords may appear as the work of Vulcanus, who is said to have ennobled
his craft with such skill, that everything he crafted appeared to have been
made not by human but by divine power.”5
As was the case several centuries later in Japan, the harmonious
finishing of the forged blades by filing, grinding and polishing was praised
even higher than their actual worthiness in battle. Up until the high middleages a good sword was regarded as a work of art, respectively as a
spirited being in Europe also. From the 13th century onwards, the religious
and mythological significance of the sword went into decline. The prechristian notion of the sword as possessing a soul of its´ own is reflected
throughout medieval literature from the 12th to the 14th centuries A.D..
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Regi Vvarnorum Theodericus Rex.
Cum piceis timbribus et pueros gentili candore relucentes, spathas nobis etiam arma desecantes vestra
fraternitas destinavit, ferro magis quam auri pretio ditiores. Splendet illic claritas expolita, ut intuentium facies
fideli puritate restituant, quarum margines in acutum tali aequalitate descendunt, ut non limis compositae, sed
igneis fornacibus credantur effusae. Harum media pulchris alveis excavata quibusdam videntur crispari posse
vermiculis: ubi tanta varietatis umbra conludit, ut intextum magis credas variis coloribus lucidum metallum.
Hoc vestra cotis diligenter emundat, hoc vester splendidissimus pulvis ita industriose detergit, ut speculum
quoddam virorum faciat ferream lucem, qui ideo patriae vestrae natura largiente concessus est, ut huius rei
opinionem vobis faceret singularem: enses, qui pulchritudine sui putentur esse Vulcani, qui tanta elegantia
fabrilia visus est excolere, ut quod eius manibus formabatur, non opus mortalium, sed crederetur esse divinum.
Proinde per illum et illum legatos vestros solventes debitae salutationis affectum arma vestra libenter nos
accepisse declaramus, quae bonae pacis studia transmiserunt: vicissitudinem muneris pro expensarum
vestrarum consideratione tribuentes, quae tantum vobis reddantur accepta, quantum nobis vestra fuere
gratissima. Praestent divina concordiam, ut haec inter nos grata mente facientes gentium nostrarum velle
iungamus et invicem solliciti mutuis possimus utilitatibus obligari.” Mommsen, Th. (ed.): Monumenta
Germaniae Historia, Auct. Ant., 1894, V, I.
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A compilation of pictorial sources permits for the first time to prove
a continuity regarding the working techniques of grinders and swordpolishers in Europe from the 9th to the 19th century. The initial meaning of
the German term Schwertfeger (= sword-polisher) is being revealed by
turning to written sources from the high to late middle-ages. A later
reverberation of this meaning is to be found in an 18th century dictionary
where the term “Schwerdtfeger” is rendered as lat. politor gladiorum
(polisher of swords).
Besides the aesthetic qualities of a skillfully polished blade, the
practical effect of good blade-polishes in the course of history should
not be overlooked. Describing the craft of the “polisher” (fig. 2) we find
the following lines in Christoph Weigel´s description of crafts and
trades from 1698:

“Although some tend to think / this craft would be intended for
decoration rather than for practical use / because weapons cut without a
polish also / and other implements can be used without shine / they are
nonetheless entangled in a false delusion / because not only weapons,
but all other instruments consisting of steel and iron are being kept from
rusting and decaying by polishing, especially if they are well cared for
thereafter.”
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Leaving aside the scientific gain of knowledge for a moment, a
skillfully polished European blade is a very special object also from a
museological point of view. It enables the viewer to get a far more
accurate impression of a sword´s original appearance than the unstable
preservation of its´ corroded state or chemical treatments do permit. To
avoid misunderstandings: a Japanese sword-polish is not to be understood
as a restauration method for all kinds of edged weapons. There are many
sword-blades

from

archaeological

contexts

which

have

been

unprofessionally cleaned in the past, as well as many ill-treated blades
from later periods. It is mainly these blades whose appearance does profit
from a skillful polish.

Raffiniert, raffiniert!
(refined, refined)
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One point steadily repeated as an indicator for the superiority of the
Japanese sword over its´ european relatives is the seemingly unique
characteristic of its´ innumerable tiny steel-layers. In two sax blades
(single-edged short sword) and one spatha (double-edged long sword) –
both from warrior graves in Baden-shû, southern Germany – the Japanese
polishing method revealed fine forging textures (jihada) that were until
then considered typical for Japanese swords of the same and later
periods. The reason why the quality of forging textures was not known
from european swords can be explained by the custom of leaving the bladesurfaces in their destroyed condition. In Japan the illustrated shortsword blade (fig. 3, a,b,c) was shown to the swordsmith and Living National
Treasure

AMADA

Akitsugu.

He

expressed

his

astonishment

at

the

circumstance that the high-quality blade was not found in a nobleman´s
grave, but in the grave of a simple warrior-farmer of the early 7th century
A.D.. Mr. AMADA encouraged the author to further pursue research into
European

sword-blades

incorporating

the

traditional

Japanese

methodology and the benefits provided by modern materials science
despite the resistance confronted in the form of prejudicial views
purported by some authorities.
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Fig.3: Sax-blade from grave No. 54, cemetery “Unterer Stollen”, Bad
Krozingen, Breisgau-Hochschwarzwald, Germany.
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There was only one possibility to homogenize and condense the
sponge-like bloom from the iron-smelting furnace: this consisted - in
Europe and in Japan - in a process of repeated heating, folding and forgewelding. This process was known as “gärben” in Germany (=orikaeshi) or
refining. As for a sword, in most cases several small blooms were
necessary to create an element for the often elaborately constructed
blades

of

Roman,

Merovingian

and

Carolingian

times.

From

this

manufacturing process results the laminated structure of the preindustrial forge-welded steels. Depending on which side of the steel block
became visible in the blade´s surface, one could discern a layered pattern
(masame) or a more irregular pattern in different degrees of density (itame)
called “ wilder Damast” in german literature. However, neither the
different shades/colours of the steel or the structures in the hitherto
polished sax-blades, nor the elaborately pattern-welded long-sword
blades have anything to do with the town of Damascus in Syria. As a matter
of fact, the complicated welding-patterns (fig. 4 a,b) in most long-swords
from the merovingian era (5th to late 8th centuries A.D.) possess a highly
significant meaning of their own, which was recognized in Japan and
confirmed back home in Germany by comparing a large number of similarly
constructed blades. To understand this meaning, seemingly absurd
descriptions in old nordic sagas have to be taken into account literally, in
order to see the same worms/snakes/dragons running up and down
sword-blades that were a hallmark of many an urban smiths´ guild´s coat
of arms in Germany until the late middle ages.
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Fig. 4, a,b: Spatha-blade from grave No. 75, cemetery “Auf Löbern”,
Neudingen, Schwarzwald-Baar, Germany.
The combination of source-based research in Europe with the
traditional Japanese method of sword-polishing and subsequent appraisal
(kantei) opens a new perspective for the detailed investigation of old
sword-steel. The Japanese methodology offers a far wider spectrum for
categorization of typologically identical sword-blades than hitherto
applied methods of western archaeology. Thus production centres and
swordsmithing-schools for the most elaborate high-tech product of the
middle ages – the sword - can be isolated in the future. However for future
research a more tight-knit cooperation between the natural-sciences,
archaeological and experimental approaches towards the subject is not
only desirable, but indispensable for a balanced view of pre-modern steeltechnology around the world. The studies about the craft of European
sword-grinders and polishers in addition have yielded such detailed
results, that a solid basis for the experimental reconstruction of the old
techniques is now available. Using the hitherto obtained results as a
guideline, one reconstruction of a Merovingian sword-blade6 from the 6th
century A.D. has already become a “mirror for men” again (fig. 5 a,b,c)
a,b,c). It
was forged by Mr. Arno Eckhardt of Pliezhausen, die Traumschmiede,
Germany, and polished by the present author. The making of this swordblade is intended as a modest contribution to the furthering of
experimental archaeology. It provides the viewer with a more accurate
impression of the original appearance of an early-medieval polished swordblade from Merovingian Europe, than hitherto attempted reconstructions.
6

Forged by Arno Eckhardt (Die Traumschmiede-Company), polished by the present writer.
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Fig. 5, a, b, c: Spatha-blade forged by Arno Eckhardt, Pliezhausen
(www.dietraumschmiede.de)

