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Scandinavian literature describe patterned blades and are discussed by Cramp (1957,
63-67), Liest01 (1951) Davidson (1962, 121~152) and Brady (1979, 90-110).
Unfortunately the Anglo-Saxon and Scandinavian poets give us no direct information
about where these swords were made. Cramp (p. 65) suggests that the reference in Beowulf
to the manufacture of a sword by giants 'no doubt arose because the best pattern-we1ded
swords were imports - the products ofimported trade secrets'. This may have been the case,
though as Brady observes (p. 121), supernatural smiths were part and parcel ofGermanic
legend and mythology both here and abroad, so we cannot be certain of the significance of
the giant myth. Davidson (p. 34) sees no convincing reason why pattern-welded swords
should not have been made in England, if only in a few workshops.

The question of origin is a difficult one to resolve since stylistically diagnostic features
appeal' mainly on the hilt and other mounts which could and often were fitted in different
centres from those where the blades were made (Davidson 1962). For example the sword
from Lincoln, (1848,10-21, I) has a Continental blade and an Anglo-Saxon hilt. However
in order to make some comparison with the patterns on the continental sword b1ades abrief
survey of the technical literature was carried out. The quality of the illustrations varied,
some only showed a small part of the blade and clearly the sampIe of surviving swords
would not be representative (the same being true ofthe British Museum's collection). The
survey therefore had its limitations, but the results are interesting, especially those from the
cemetery at Schretzheim (Koch 1977). The 105 swords found there have been thoroughly
investigated and are included in the table separate1y.

Table 7.6 Distribution 01 welded patterns on swords eompared.

Types presem A AS BI B2a B2b CI C2(a + b)
Two pattern

layers

Contincnt 12 I 2 I I 3 I 8
Brilish Museum 12 I 17 18 12 I 8 21

England (Gilmour) 3 2 7 4 I I 2
Sehrelzheim 17 2 12 5 3 4 8

(AS is a coincidem slraight and twiSI with two rads) Gilmour's reStlilS are pllblished in Tylecote (1986').
Many of these continental patterns showed curving elements, wh ich weIT the result of the surface being removed by
grinding (Anstee 1961). Thc suffix X indicatcs lhis form

Many of these continental patterns showed curving elements, which were the result of the
surface being removed by grinding (Anstee 1961). The suffix X indicates this form

Table 7.7 Distribution of eurving patterns on swords.

AX BIX B2bX

England 3 2
(NOI British \·1 USCUIll*)
Contincm 10 17 3

B2aX

5

CIX

3

2

C2X

2

....l

* Onl)' Crllndalc Down sword (1894.11-3.1). :\one werc fOllnd bv Gilmour.
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The use of surface removal to vary the patterns is the most obvious difference in technique
or pattern, the only example found in the British Museum was the lower end of the sword
from Crundale Down (1894, 11-3, I, mid seventh century). Several blades in the British
Museum have dose counterparts on the Continent, for example, Waterbeach with one side
ofthe blades from Waal-bij-Nijmegen and Inversheim (Ypey 1982). Most inscribed swords
appear to have been Frankish in origin, but some Anglo-Saxon copies mayaiso have been
made locally. The radiographie evidence suggests that the technique of grinding away the
surface or slicing, as Liest01 suggested, were not much used in England, whereas they were
frequently employed on the Continent to produce the curving patterns. Fullers (the so­
called 'blood channel', adepression running down the blade on both sides) were thought to
have been ground in and it may be inferred that they were made in this way on the
Continent. However, in England, even where fullers are present, (predominantly on later
blades), the absence of curving patterns shows that they were not ground but probably
hammered. The results of Gilmour's metallographie studies of swords found in England
were in agreement with this suggestion, showing hammered not ground fullers. This is
strongly indicative that there was some kind of sword-making industry in England.

Ir Anglo-Saxon swords were made in England, what was the source of the iron, and
where were they fabricated? In the area of Kent and Sussex there are two documentary
pieces of evidence for iron working in the Anglo-Saxon period. A charter of AD 689
mentions an iron mine near Lyminge, Kent, while the Domesday book lists iron working
near East Grinstead, Sussex. Crossley (1981) and Hili (1981) have used maps to show the
distribution of Domesday and archaeological evidence of iron working. This is sparse, but
an increasing number of sites are being discovered and no doubt other sites are yet to be
discovered. Iron production debris can be difficult to date if other archaeological evidence
is lacking. If forging took place at some distance from the smelting site (or imported iron
had been used) it would not be easy to trace the forging site. Identification of such a site
might have to rely on the discovery of traces such as the small spherical partides of slag
which spray out around the anvil during forging; these have been found on an Iron Age site
(Crew 1984). The only smelting or smithing remains from the early Saxon period at present
appear to be slag bottoms of a north German type from Aylsham, Norfolk and Mucking,
Essex and tap siag from Witton, Norfolk (Wilson and Hurst 1969, 1965), Shakenoak,
Oxfordshire (Brodribb 1972), while Middle Saxon remains have been found in
Northamptonshire (Williams, 1979; Addyman 1964); Ashdown forest (Tebbutt 1982)
Southampton (Holdsworth 1980) and Wharram Percy (MacDonnell, personal
communication). It is surprising that there is not more evidence for manufacture in the
period from fifth to seventh centuries, as so many swords were being interred, many
probably being made locally. Work at a royal smithying site at Ramsbsury, Wiltshire
(Hasiam 1980) has suggested that at least during the eighth and ninth centuries changes in
technology occurred which point to the rediscovery of processes lost in England since the
Roman Age. Site ,:ontinuity would seem to have been extremely rare in this country.

On the Continent the picture is different. Although, according to Crossley (1981), it can
be supposed that the same level of iron production was maintained on the Continent as
during the Roman period, it seems likely that the departure of the Roman army reduced
the demand somewhat in some areas. Unfortunately the evidence for post-Roman iron
working, as in Britain, is sparse, except for Scandinavia, where ther~ was a continuous
increase in iron production which continued uninterrupted from the Iron Age to Medieval
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times (Martens 1983). Many extraction and working sites have been found, some with very
large slag deposits. Large hoards of iron bars have also been found; for example 650 bars
were found at Skedstand and bundles ofiron bars from the migration period were found at
Eketorp in Öland (Calissendorff 1979). Interestingly there is linguistic evidence for iron
being sold in "garba" from the twelfth century onwards in England (Rogers 1865). This is a
Latin trading term for a bundle or sheaf. Long thin round-sectioned bars forged together to
make double tweezer-shaped bars were excavated at Helgä (Haglund 1978, 38). Could
these have been intended for pattern-welding, perhaps even for export? Anstee (1961) tack­
welded his rods together for ease ofhandling in his experiments. The Frisians traded in iron
as is shown by finds from the port ofHedeby in Schleswig (Crossley 1981). These finds are
from the Carolingian period (corresponding to the start ofthe Later Anglo-Saxon period in
England) when there were edicts by the Holy Roman Emperors forbidding the export of
weapons from the Carolingian Empire. In view of the large scale Scandinavian iron
production (e.g. Martens 1983) it is conceivable that iron was imported thence into
England, through north Germany or the Low Countries, but there is no evidence for this at
present. No currency bars dating from the Anglo-Saxon period have been found in
England.

On the present evidence, it must be concluded that while some swords were imported or
else brought by their migrating owners, others were probably made in this country, from
local iron or from iron transported over fairly short distances, rather than from imported
bars and blooms. I t is, however, not impossible that new archaeological evidence may be
found for iron imports. Perhaps further excavations on urban sites mayaiso reveal more
iron production sites (like Southampton), or provide evidence for imports.

Soeio-eeonomie implieations
The final question to be considered concerns whether changes in socio-economic patterns
can be inferred from the swords and their deposition. To some extent, this topic awaits a
detailed study of the swords and their fittings in relation to their find sites, but in the
absence of such a study at present it is possible to draw some inferences from the data given
above.

The results show that some changes occurred after the sixth century. All the swords
datable to the seventh century were pattern-welded, but it would be amistake to conclude
that only pattern-welded swords were being made. A trend is detectable at this time
towards isolated aristocratic graves and an increasing poverty can be seen in the other
graves. Evidence from swords dated to the eighth century is sparse, as a result of changing
burial practices, and none were examined in this project. In the ninth and tenth centuries
the seax became a much more popular weapon than before among the Anglo-Saxons. In a
recent paper Hodges (1985) suggested that, in the late first millenium, smiths were no
longer few in number and attached to royal smithies like Ramsbury, Wiltshire (Hasiam
1980), but increasingly were found in expanding towns, where theJ;'e was a growing
demand for domestic iron. Hodges argues that the weapons and tools of the smiths of this
period which have been found indicate that cost consciousness was increasing a tendency
towards standardisation. Hodges suggests that smiths could no longer afford to become
engaged in making swords which took a month to produce. This may weil have been tme in
England, although not necessarily true elsewhere; in Scandinavia for example, some
smiths' graves are rich in the variety ofmetal working equipment. Probably the Rhineland
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'Ulfberht' sword~ and most of the Anglo-Saxon seaxes required less time to construct as
they were more simply made. The seaxes have only one cutting edge, are usually shorter in
length, require less metal and probably had a handle which was simpler than the more
complex sword hilt. Sometimes they were made from one piece of metal, but even when
they were made from pattern-welded elements, the back edge and the blade were plain,
and the whole would have been easier to weid together because it was shorter.
Strengthening was given by the heavy back edge. As long as this was sound the weapon
could be used. Perhaps the smiths feit more confident of producing asound thicker
sectioned blade than before. Evidence of the increasing popularity of the seax during the
ninth to tenth centuries, tends to support Hodges' economic analysis of Anglo-Saxon iron
production. The sudden increase in the number of swords surviving from towards the
middle decades of the ninth century until the end of Late Saxon period can probably be
attributed to two main factors. The first was the reintroduction to this country of burial
practices by the pagan Vikings. Presumably the Late Saxon swords in the British Museum
found in such graves had been obtained by trade or looting (i.e. Wensley, Sancton,
Ardvonrig and Burneston). "

Another factor might be the custom of the sacrificial deposition of weapons in rivers
(Wilson 1965,50-1, Appendix A). The large number ofswords and seaxes found in rivers,
to which recent discoveries are still adding, is difficult to account for, although Alcock
(1975, 345) points out that many battles were recorded as having been fought at river
crossings. The sword from the Thames at Kew (reg. no. 1891,9-5,3) has only recently been
reidentified from registration details and is added to the list while the sword from Lough
Gur, Ireland (reg. no. 1864, 1-27, 30), might be included in the same category. A large
number of the late seaxes too come from rivers which suggests that the sacrificial river
deposits, if such they were, were made by both pagan Vikings and Christian Saxons.

6. Conclusions
A radiographie survey of the Anglo-Saxon and Viking swords and seaxes in the British
Museum was carried out. Examination of the radiographs leads to the following
conclusions:

1) Most British Museum swords have relatively simple patterns, compared with
Continental swords and e~en compared with other English swords examined elsewhere.
The patterns are based on two or three twisted rods or rod composites, with some straight
sections. Eight groups showing variations of these factors have been distinguished."

2) A few swords have patterns which do not fit into these categories; two of these have
Continental counterparts (Hurbuck with an Anglo-Saxon sword from Borgstedt,
Schieswig-Hoistein and Waterbeach with Inversheim and Waal-bij- ijmegen). The two­
band continuous twist pattern was popular both in England and on the Continent.

3) Many Continental patterns have curvin.g patterns, resulting from grinding away the
surface. In the British Museum such a pattern is only present on part of one sword, from
Crundale Down. It seems likely that most of the British Museum swords were finished by
hammering rather than grinding and are therefore probably the products of a local
technological tradition which has developed differently from that on the Continent.
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4) Socio-economic changes were reftected by the decreasing number of swords which
were interred during the seventh century. The increased proportion of pattern-welded
swords indicated that only the wealthier, more important men were buried with their
swords.

Three more general conclusions mayaiso be mentioned.

5) At present there is insufficient evidence to determine whether pattern-weIding was
primarily for strengthening or decoration, but it is clear that the latter was very important.

6) The survey further underlines the richness of society in Kent.

7) The chronology and distribution of find sites reftects the changes in religious practices,
with the disappearance ofswords in Anglo-Saxon graves after the late seventh century, and
the appearance of the river sacrifices, mainly in the ninth-tenth centuries, made, it would
seem, by both Anglo-Saxons and Vikings.
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Table 7.1

T Inseription
o No pattern
[ Inlay, non ferrous melal
P Pattern, but not clear enough lO be eategorised 01' nOI in one of the eategories.
S Seax

* See section on inscri ptions

Regislralion Culture Date AD Loealion of find

AL 116/775 AS 9 Thames, \'\'estminster

Oliver's Battery (on AS 7 Hampshire
loan)

Lyle 236 (Not in BM) AS 10 Thames, Westminster

Yorkshire Museum AS 6-7 Aeklam

TI' 169 9 ?Nottingham

TI' 173 AS 9-10 No provenance

TI' 174 V EIO Nottingham

OA 321 AS No Details

OA 324 AS 9-10 No provenanee

OA 6609 AS 5-7 Cl Chesterford

OA 6610 AS 5-7 Barnel, Hens

OA 6568 AS 5-7 ?Kenl

557 AS 5-6 Mucking, Essex

618 AS 5-6 Mucking, Essex

682 AS 5-6 Mucking, Essex

776 AS 5-6 Mucking, Essex

769 AS 5-6 Mucking, Essex

951-70 AS E6 Faversham, Kenl

952-70 AS E6 Faversham, Kenl

953-70 AS 6 Faversham, Kenl

954-70 AS c.525-600 Faversham, Kenl

956-70 AS 5-7 Faversham, Kenl

957-70 AS 6 Faversham, Kenl

958-70 AS 5-7 Faversham, Kenl

1839 10-29 144b AS (6)-7 Chanham Down, Kent

1839 10-29 144a AS (6)-7 Chanham Down, Kenl

1848 7-27 1 AS L5 Battle Edge, Burford, Oxford

1848 10-21 1 AS 10 Lincoln

18502-7 1 AS 9-10 Thames

18534-1289 AS 6-7 Barham Downs, Kenl

18534-1290 AS 6-7 Barham Downs, Kenl

1854 11-7 12

1855 10-18 I

18567-1 1404

AS

AS

V

L9-10

5-6

10-11

Norwich

Ashdown, Berks

Thames, 'remple

;u)

f

Type, Features

BI 2 layers

IS

T

P

P

o
T

o
o grooves

o
C2a

o
o
03 plain

o
o
o
P

B2b

BI 2 layers

B2a 2 layers

B2a +B2b 21ayers

B2a + B2b 2 layers

o
BI

A

B2a

T

I

BI

BI (probably frag­
menls of same sword
as 18534-1289

CI

o
T
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Registration Culture Date AD Location of find Type, Features

18567-1 1405 AS L9 London A

18567-1 1408 AS 9-10 London T PS

1856 7-1 1409 AS 9-10 London OS grooved

1856 7-1 1410 AS 9-10 London OS grooved

18567-1 1411 AS 9-10 London OS grooved

18567-1 1412 AS 9-10 Finch Lanc, London OS grooved with
plaited Cu/Au

1856 7-1 1413 AS 9-10 Honey Lane, London IS inlaid linc of
alternating bronze
+ copper wire set in
herringbone pallern

18576-23 I AS L9 Ballersea IS non-ferrous
twisted wire inlay
runie inscription

18576-232 9-10 Battersea IS bands

1859 1-22 12 AS 9-10 Thames, London IS plaited Cu/Au

1862 7-195 AS 6-7 MillOn Field, Berks OS

18627-196 AS L6-7 Long Willenham, Oxon OS grooved

1864 1-273 V 10 Loch Gur, Co. Limerick, Ireland 1

1867 7-29 150 AS c.500 Chessell Down 10\'V B2a

1867 7-29 152 AS 6 Chessell Down 10W gr.84 0

18689-424 AS 9-10 Thames, London OS grooved

18693-15 I A 5-6 Waterbeach, Cambs P

1869 10-11 13 AS E6 Chessell Down 10W gr.26 BI + straigh ts on
edges

1869 10-11 14 AS L5-6 Chessell Down IOW 0

1869 10-11 15 AS L5-6 Chessell Down IOW 0

1869 10-11 16 AS L5-6 Chessell Down IOW B2B

1869 lü-l1 17 AS L5-6 Chessell Down IOW BI

1869 Iü-II 18 AS L5-6 Chessell Down 10W 0

1869 10-11 55 AS L5-6 Chessell Down 10W 0

1873 6-2 104 AS 7 TissinglOn, Derbys B2b

18753-1040 AS 6 Long Willenham, Oxon C2a

18754-3 169 AS L9 Burneston, N Yorks T

18762-1230 AS L5-6 Lakenheath Fen, Suffolk 0

18762-1246 AS L5-6 Barrington, Cambs 0

1879 12-9 2078 AS 7 Lowick, Northumberland SO

18505-21 I AS 6 Longbridge, Warwieks BI

18808-9 I AS L5-6 BarringlOn, Cambs 0

1881 6-23 I AS 9-10 Sillingbourne, Kent 1S Cu or Au letters,
strip and plaits

1883 7-26 I AS L9 Santon, Norfolk o Viking gravc

1883 12-12 I AS 9-10 Little Bealings, Suffolk PS grooved

188312-13612 AS 6 Sittingbourne, Kent B2a

1883 12-13613 AS 6 Sittingbourne, Kent 0

1883 12-13614 AS 6 Sittingbourne, Kent 0

QdT~ tI

. ? ""--t..
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Registration Culture Date AD Location of find Type, Features

1883 12-13621 AS 6 Sittingbourne, Kent B2b
1883 12-13622 AS 6 Siningbollrne, Kent 0
1883 12-13646 AS 6 Faversham, Kent C2a
1883 12-13647 AS 6 Faversham, kent 0
188312-144 AS E7 Taplow, Bucks C2a

'1:/ 18/72-9 I V L..IOF!lO Tcmple. London (~< 0' 7r,.,~ ...O' B2b (MII.--M.e-~ cU~)
18887-1957 AS 5-7 unprovcnanced B2a two layers

18909-2 I AS 6" Lyminge, Kent BI +B2b two layers

1891 3-23 1 AS L5-6 E Shefford, Berks 0
1891 6-2475 AS 6 Kempston, Beds o No pattern
1891 6-2478 AS 6 KcmpslOn, Beds BI

1891 6-2479 AS L5-6 KempslOn, Beds P

1891 6-2480 AS 5-7 KempslOn, Beds P

18916-24103 AS 6-7 Kempslon, Beds OS
1891 6-24131 AS 9-10 Kempston, Beds 0$
1891 9-5 3.<t V 10 Kew, Thames T
18948-3 87 AS L5-6 ?Strood, Kent C2a
1894 11-3 I AS ,,1] Crundale Down, Kent B2a 2 layers ground

away cruciform
pattern at tip

1894 12-164 AS E7 Broomfield, Essex B2a 2 layers

18953-13 10 AS 6 Croydon 0
18956-1322 AS 9 Ardvonrig, Barra CA .("o(,«""j?) A 2 opposed layers

18965-225 AS 6-7 Thames 0
19027-22171 AS L5-6 Droxford, Hants A

1902 7-22 172 AS L5-6 Droxford, Hants 0
1902 7-22 173 AS L5-6 Droxford, Hants 0
1902 7-22 174 AS L5-6 Droxford, Hants 0
1902 7-22 175 AS L5-6 Droxford, Hants P

1902 7-22 176 AS L5-6 Droxford, Hants 0
1902 12-162 AS E6 Windmill HilI, Bucks BI

c
P (?efu-H , t1t X J19066-12 I V 9-10 Farnd/n ,Notts

19127-23 I AS L9 HlIrbllck, Durham BI 2 layers

19127-232 AS 9-10 Hurbuck, Durham PS whorl patt.
inlayed Cu/Au plait

1912 12-202 AS L7 Twickenham, Surrey BI

19137-171 AS 7 BariaslOn, Slaffs F

19155-32 AS L5-6 HerringswelI, Suffolk B2a

19155-4 I V L9-EIO Edmonton, Middx T

1915 12-8353 AS 5-6- Astwick, Beds B2b

19187-8 13 AS L5-6 Howletts, Kent 0

FM)19292-6 I V 0-11 L.(:t Windsor, Berks P (?~S~

19365-11 54 AS L5-E6 Howletts, Kent gr.16 B2a 2 layers

19365-11 75 AS 6 Howletts, Kent gr.19 C2b

19365-11 76 AS E6 Howletts, Kent gr.20 P
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Registratioll Culture Date AD Loeatioll of filld Type, Features

19365-11 99 AS 6 Howlctts, Kent gr.25 B2a

19365-11 132 AS 6 Howlells, Kent gr.36 0

19365-11 164 AS 5-6 Howlells, Kent A(S)?
19365-11 166 AS 5-6 Howlells, Kent BI

193910-1095,19-29 AS E7 SuttOll Hoo, Suffolk C2b 2 layers

-e~ ~~) 196311-8124 AS L5-E6 Dm'er, Keilt gr.22 B2a

1963 11-8 128 AS E7 Dm'er, Kent gr.27 B2b

:rs 1963 I 1-8 I74 AS E7 Dover, Kent gr.33 BI

1963 11-8281 AS 6-E7 Dover, Kent gr.41 B2a

1963 11-8340 AS L6-E7 Dover, Keilt gr.56 B2a

1963 11-8416 AS E7 Dover, Kent gr. 71 A

1963 11-8469 AS 6 Dover, Keilt gr.91 B2b

1963 11-8 483 AS 6 Dover, Kelll gr.93 A

1963 11-8493 AS 6-7 Dover, Keilt gr.94B B2a

1963 11-8502 AS E7 Dover, Kelll gr.96A A

1963 11-8509 AS E7 Dover, Kelll gr.96B A

1963 11-8511 AS 6 Dover, Keilt gr.98 F2b

Ild 1963 11-8603 AS E7 Dover, Kent gr.131 B2b

1963 11-8751 AS 525-600 Dover, Keilt gr 90 B2a

1963 11-8782 AS 6-7 Dover, Kelll A

1963 I 1-8 783 AS 6-7 Dover, Keilt B2a

19647-2381 AS 6 Gt Chesterford, Essex BI
rs 1965 7-3 I AS L9 Wellsley, Yorks (old) C2a

~r Xl

lai!
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