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Square sails of wool

by Erik Anderson

(continued from Vol. Il No. 1)

The Viking Period and the Middle
Ages until c. 1500

The ship-finds of Oseberg and Gokstad included
large lumps of a uniform woollen fabric, clearly
red in colour and interlayed with pieces of rope
the thickness of a finger. In the material from Ose-
berg there were also preserved a number of
toggles®. These textile fragments were at first tak-
en to be tent canvas. Today we can state that they
can only be sails or tents, i.e. related types of ma-
terial. The fabrics have been difficult to analyse as
they were almost “cemented” together. For the
present we can only say that the material is a
closely beaten 2/2 diagonal twill with a count of
13-14 z-spun threads per centimetre in the warp
and 8-9 z-spun threads per centimetre in the wetft.
The fulling is estimated to be quite heavy, making
the weave less close originally. The quality of the
yarn is uncertain®. On photographs the fragments
from the Oseberg find show some preserved
weave pattern. The impression of a much fulled |
material (core fulling) does not agree with a z-spin .
in both warp and weft, it might rather be a result _-.-- 3
of the final treatment of the fabric (tanning, horse- =
fat, wax or the like), whether for use as sail or tent,
in combination with the long stay in the mound.
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Fig. 18. Roar Ege with a woollen sail in 2/1 twill. Photo: The Viking Ship Museum.




Fig. 10. The two sides of the fragment of a 2/1 twill fabric from the Lynaes ship. Photo: Niels Erik Jehrbo, The National Museum

of Denmark.

The size of the sail for the Oseberg ship must
have been about 95-107 m’ and that for the Gok-
stad ship about 125 m® The tent- or sail-material
that was found in the ships was approximately of
the same weight per square metre as the sail from
Nordmere. Naturally we have not been able to
compare the two groups of fabrics by bending and
stretching and accordingly we cannot be sure of
their strength. If the Oseberg material is the tight
beat in weave we think it is, then the weight is
right. As the 2/2 twill is probably more elastic than
the 2/1 twill we cannot be certain if this is also a
valid assumption for the larger sail of the Gokstad
ship.

A 2/1 twill identical to a Norwegian 19th-centu-
ry wool sail from Nordmgre was found between a
repair and a plank join on the 12th-century Lynees
ship excavated in 1975. Type of wool, quality of
fibres, the spin in the yarn and the count of
threads in the weave are all alike. There are 12 z-
spun threads per cm in the warp and 7 s-spun
threads per cm in the weft, compared to the
Nordmegre sail with its warp of 12 z-spun and weft
of 9 s-spun threads per cm*. We cannot be quite
certain as to whether the Lynaes material was
from an old sail, but we do know that it was like

the material used in large sails. Combining this
with the dating of Skuldelev 3 to the latter half of
the 11th century and a weight of 700-750 g/m*
made us choose the 2/1 twill in a Lynaes-Nordmere
quality for our first wool sail for the Skuldelev 3
replica Roar Ege®.

From the very first attempt with a wool sail our
interest in the 2/1 twill for sail material has in-
creased. This is due to the special quality of this
weave but also to the find of a number of woollen
materials in the roof-constructions of medieval
Norwegian coastal churches that were part of the
leding-system™. The textile fragments, dated to c.
1280-1400, had been used (as skarsi) to seal up the
joins in the plank-built roofs which can be found
underneath later shingle-roofing. Cut-off pieces
had furthermore been left on top of the battle-
ments even where the original roof had been re-
moved. The 2/1 twill which we are especially inter-
ested in was found in quite large amounts in Tron-
denes church near Harstad. It had a thread count
of 8 (z-spin) in the warp and 5-6 (s-spin) in the
weft. The warp is hard and smooth and made of
long fibres. The weft is looser and wool seems to
predominate. The weight of the material is 950-
1000 g/m’*, suitable for sails of from 50-60 m* to




about 130 m? which would be exposed to a lot of
wear. The seemingly non-fulled material looks like
the coarse material for sails of flax or hemp found
on the royal ship Vasa®. The type is akin to the
Lynaes/Nordmgre material but much coarser.
Whether the Trondenes material stems from a sail
will probably never be ascertained by the tradi-
tional methods of textile analysis (see below) but
it is clearly a type of woollen material which we
know could be used for sails. Only practical test-
ing can tell us more and the two sails which are
being made by Amy Lightfoot at Kvenveer on Hitra
are based on the Trondenes material.

Woollen sail-material called vadmel is as noted
earlier mentioned several times in the written
sources without it being possible to determine
the exact quality, for instance sails white as the
snow of vadmdl from Nordland™. The King's Mirror
(Kongespejlet) does suggest in the section on the
merchant that a material (vadmel) for sails had to
be of a special kind. It says: Whenever you set out
to sea you must bring on your ship two or three hun-
dred alen of vadmel suitable for repairing the sails if
necessary™.

Sails made of tabby (einskefta) are not men-
tioned in the written sources before 1500, but la-
ter information from for instance Iceland and Swe-
den on non-fulled wool sails of tabby are so close
in time to the Middie Ages that we may assume
this to be an old and original type of material for
sails. The same weave in flax or hemp was prob-
ably also more common in some of the Nordic
areas than shown in the material finds. As in later
periods, there may also have been sails made of
nettle-material.

We have more textile finds than the ones men-
tioned here which might stem from sails, but in or-
der to analyse these new methods will have to be
devised.

Special woollen fabrics from countries outside of
the Nordic area have most likely been in use at
times during the Viking Period and the Middle
Ages. Furthermore, there is the question of import
and export or exchange of woollen material
among the Nordic countries themselves.

Comparison of the older and
newer fabrics seenin relation to
the wool-sail experiments

Up to about 1850 there was one rather uniform
racial group of short-tail sheep in Northern Eu-
rope. They can still be found in Northern Russia

(Romanov sheep), Finland, Sweden (Gotland
sheep), Scotland, the North Atlantic islands of
Shetland, the Faroes and Iceland, and a few in
Northern Germany. These sheep races are on the
decline but continue to hold their own on the
most meagre of pastures™.

In the Viking period and the Middle Ages and up
to our time all home-spun woollen material was
made of wool from these sheep. In the Swedish re-
gion from c. 1500 it is difficult to judge to what de-
gree the sheep of the different regions avoided
crossbreeding with other races.

A characteristic of the short-tail sheep is their
coat of a fine, soft wool underneath and above this

alayer of long, coarse and lustrous hair. The qual-

ity of the hair may vary considerably from one ani-
mal to another. In this respect there is quite a dif-
ference between sheep from Iceland and the Fa-
roes and those from Norway and Sweden, and
from one local area to the other. The climate, graz-
ing etc. play a part in this today, as they must have
done in the period with which we are concerned.
This means that it will be difficult to determine the
exact mix of wool and long or short hair in warp
and weft of the preserved pieces of sail material.
To be able to do this we should need greater
knowledge of the specially selected local sheep
that yielded the wool, the sorting of the wool and
hair etc.

On one point the information from the Faroe Is-
lands and Iceland is quite specific, the warp of tab-
by weave is made of hair. In Iceland this seems to
be the case for the weft also, but what kind of hair
is not clear, and neither is the question of whether
the thread for warp and weft had the same hard
spin. From the Aland islands we hear that the
thread for a wool sail must be very thin and espe-
cially hard spun. It is also an open question
whether the fibre quality was alike in warp and
weft. For vadmel on the other hand we are given
the information that it is only the thread (of the
best wool) in the warp that must be spun hard.
The same information is given in Norway™.

There is no doubt that the non-fulled tabby sails
from the Swedish-Finnish region, given the differ-
ences in the sheep’s coats mentioned earlier, are
very similar to those of the Faroe Islands and Ice-
land.

The first wool sail (2/1 twill) made for the
Skuldelev 3 replica Roar Ege had a mix of hair and
wool in both warp and weft with more wool in the
weft. The material was about half-fulled. We did
not make the desired weight of 750 g/m® but only




Fig. 11. Samples of Roar Ege’s wool sail. The one to the right has been rubbed with melted sheep’s tallow mixed with train oil
and tar. Experiments in treating the Faroese tabby wool sail in the same manner are so promissing that Roar Ege’s sail will be
part of further experiments. Photo: Werner Karrasch, The Viking Ship Museum.

500 g/m’. For a sail of c. 46 m’ like Roar Ege’s this
weight gave a material which was too elastic in
heavy wind, and not tight enough. The material
would have suited a sail of 20 m’. No doubt we can
improve this 2/1 twill and get a more useful pro-
duct. But we did not match the Nordmeare/Lynaes
quality of material, at which we were aiming.

The conclusion at this stage is that the warp
must be made of hair and the weft of combed wool
with a looser spin than that of the warp. The mate-
rial must be lightly or quarter-fulled. One must
take into account when making a thread count
that all the preserved material has been exposed
to some kind of treatment after weaving. It is char-
acteristic for the sail fabrics that the weave was
hard beaten in as opposed to vadmel, which
nearer our time was a looser weave in order to felt
better during the fulling. The threads of warp and
weft were made from the short and fine wool.

The present picture of the wool sail-material is
as follows:

1. Binding. In the Viking period and up into the
11th century a 2/2 diagonal twill and plain 1/1 tab-
by are the dominant weaves in material for sails.
These bindings were used right up to the 19th cen-
tury. In the Faroe Islands and Iceland the tabby
seems to have been the usual binding far back in
time. In Iceland this specialization could be con-
nected with the fact that this binding, besides pro-
viding a strong and durable product, needs less
wool than the 2/2 twill, and also that the type of

wool used for tabby was not a suitable material
for the large Icelandic export-production of wool-

- len fabrics in the Middle Ages to the 16th century.

In the 11th century the 2/1 twill emerges. From
what we know up to now, it was very suitable ma-
terial for woollen sails. We cannot be certain on
the other hand as to its distribution. It can be
found in Norway but is not used in Iceland and the
Faroes, and in the Swedish and Swedish-Finnish
region the 2/2 twill and 1/1 tabby seem to be the
traditional bindings.

2. Direction of spin in warp and weft. 1/1 tabby has
z/z spin, 2/1 twill has z/s spin and the 2/2 twill is
seen with both z/z and z/s spin.

3. Tightness of spin. Type of fibre and treatment.
Tabby. A. Tight spin of thread from hair in warp,
and looser spun and fuller thread for the weft of
mixed short hair and wool. B. Tight spin in the
warp, predominantly of hair. Tightly spun weft?
Hair? Both A and B fabrics are lightly treated and
not really fulled.

Twill 2/1. A. Tight spin in the warp, predominantly
of hair. Looser and fuller weft, predominantly of
wool, possibly with some short hair mixed in.
Lightly to quarter fulled. B. Possibly a tightly spun
warp combined with a tight or looser thread for
the weft. Both threads of mixed fibres. Quarter to
half fulled?

Twill 2/2. A. Tightly spun thread in the warp, pre-
dominantly of hair. Looser and fuller weft. Large
content of wool. Light to quarter fulled depending




Fig L3 The twe Faroe boats Ask and Embla belonging to the Viking Ship Museum with square sails of cotton and wool respec-
dvely Thewons] sail i the foreground (tabby or einskjeft) performed quite as sood as the cotton sail Photo: Werner Karrasch.
The Viking Ship Museam

amony other things on the direction of spin in the
weft. B. Tight spin in warp. Looser or tight spin in
weft. Mixed tibre-content in both threads. Quarter
to half fulled” C. Tight spin in warp. Tight spin in
weft? Long haits in warp. Weft thread not deter-
mined? Lightlv treated fabric.

Of these sail materials we know the lightly
treatec or half fulled fabrics best. Even the most
specially designed of these fabrics (i.e. those from
the Faroes and lceland) have had other uses such
as “shirts to wear when onthe sea™.

In the 10th-century (?) fabrics from Greenland,
which are probablyv not sail fragments. we find a
fibre content in warp and weft verv similar to the
one in the Lynas Nordmore fabric. We must allow
for the fact that in addition to the making of mate-
rial for local boats and leding-vessels etc., there
would have heen a "mass production of standard
fabrics for other purposes to be sold at markets.
This is made clear from the Swedish written
sources dating from the 16th century and later. A
certain variation in the fabrics must also have
been seen in the Middle Ages and the Viking

period. Some of these types of fabric could have
been imports from other Nordic countries. It is
also likely that non-Nordic woollen cloth types
were occasionally used for sails though | do not
believe that completely fulled vadmel or cloth
were ever used.

The three different bindings and their matching
qualities of threads give. as we see it now. the
following tvpes of sail material. Tabby makes a
harder and stiffer (less elastic) material than the
two twills. but probably also a more durable one.
The 272 twill binding on the other hand gives a
softer fabric more easily folded and workable,
which is a great advantage in large sails. The 2/1
twill is in between as to elasticity and softness. It
is well suited for all sizes of sails.

The complicated process of wool-treatment,
spinning and weaving lies outside the scope of
this article but we can pose the interesting ques-
tion: Which of the above types of sail fabrics that
we have tried to come to grips with is identical to
the material (vadmel) for repairing the sails that is
mentioned in The King's Mirror?




On the width and length of the sail
material and on the technique of
the square sail

The types of square sails we are working with at
present had two lengths of material sewn to-
gether. The width referred to the alen measure
which was used in the land or region in question.
As mentioned earlier, the width of the material on
the Aland islands was in recent times about 1'/4
alen or 70-75 cm. In the wider Nordic region the
material was made in widths from c. 55 cm (in Nor-
way) to a maximum of 90-100 cm. A narrower ma-
terial could also have been made. It has not been
possible to see any connection between the thick-
ness and the width of the fabrics, but to get a good
shape in the sail the fabric should be neither too
wide nor too narrow. If it had to be wider than
mentioned above a hidden seam was needed. We
expect that the width of sail material whatever the
type would be within the same standards in the Vi-
king Age and Middle Ages as in later times.

The square sail with its vertical lengths sewn to-
gether can be traced far back in literature and in
the iconographic sources, and it remained in use
right to the end. In more recent material the
lengths were also sewn together horizontally™.

The medieval sources mention in addition to
the one-coloured wool sails (white, grey, reddish-

brown, depending on the colour of the wool and
treatment of fabric) striped sails with lengths in
different colours. Bands and strengthenings have
also been used. On the picture stones from Got-
land we find sails with diagonal patterns. There
are those who think they represent plaited sails®".
Some of the details in this very much discussed
material do belong to the world of reality, for in-
stance the many sheets underneath the sails, but
it is not possible at this time to deduce any certain
information on the sail material, the construction
of the sail etc. In the very difficult task of getting
the right quality of material, we must stay with the
sail sewn together of vertical lengths, which we
know for certain was widely utilized and which
can be followed into more recent times. '
In Iceland and the Faroes the woollen fabrics
were for a very long period of time woven on a
warp-weighted loom. Faroese sources relate that
in more recent times it was possible to weave
lengths of 9 alen®. In Iceland on the other hand
they could weave unbroken lengths of 21 alen (c.
55 cm wide) as early as the Middle Ages on the
same type of loom®. This might have been in com-
petition with the horizontal loom which was intro-
duced to Scandinavia in the 11th century, and on
which it was possible to weave long unbroken
lengths. If and where and to what extent the hori-
zontal loom was used for weaving sail material in
the Viking Age and Middle Ages it is not possible

continued enpg. 9
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Fig. 14. The square sail rigging of Roar Ege,
the Skuldelev 3 replica. Drawing by author.




IN SEARCH OF NORWEGIAN TEXTILES

Laurann and I have felt that we should not limit
our registration of old Norwegian textiles in
private collections only to coverlets. We also
feel that we should be compiling information on

Norwegian textiles in small museums. They
often have unpublicized and little known
collections that include real gems. I am

beginning the process today, in fact, by visiting
the Hennepin History Museumn in Minneapolis.

I would like to enlist the help of all NBC
members by asking if they would let me know of
any collections in their region of which they are
aware. A phone call asking 1f a museum has any
Norwegian textiles will usuvally elicit enough
information to determine whether or not further
follow-up might be warranted. If the answer is
yes, I would appreciate having the address of the
museum and, if possible, the name of the specific
person to whom I might write. T would then get
in touch with the museum and take it from there,
possibly working out some travel routes to make
actual visits or at least getting catalogue
information on the textiles of interest. (If any
NBC members want to do their own follow-up, I
would welcome their getting in touch with me.)

Separate classification systems are being kept by
Laurann for coverlets, for other Norwegian
textiles, and for museum collections; the first two
are numerical and the last alphabetical by
museum name.

Lila Nelson
DANSKBROGD STUDY GROUP
Twelve NBC members have formed a

danskbrogd study group. In December a packet
wag gent to each participant. Thanks to Betty
Johannesen and Lila Nelson for sharing their
experience and knowledge about krokbragd and
danskbrogd.

By mid- January, all members were asked to
submit their plan for study and by the middle of
May, we anticipate being able to share the
results of our initial efforts. This should include

samples, photographs and/or photocopies.
Norma Smayda suggested making additional
copy of materials to be donated to Vesterheim as
a notebook. This will make the results of the
study available to other interested weavers.

In June, my family is traveling to Norway. Ihope
to be able to do a little research and
photographing of danskbragd pieces at the
Kristiansand Historical Musewn in West Agder
and bring back this information to share with the
study group.

I would like to encourage anyone interested in a
particular weave structure to start another NBC
study group. It doesn't take a lot of effort to
coordinate a group and there is much to be
gained in shared information and friendship.

Jan Mostrom

FOR THE LOOM
4-shaft krokbragd threadings from the class by
Ulla Suul, Vesterheim, Summer 1995




Decorah Conference Update - Survey Results

As of press time, 45 survey were returned. Nearly everyone agreed that we should hold a
N orwe%ian Breakfast Club conference in Decorah. Many ;_ieop e checked only Decorah as
the preferred conference site. Minneapolis/St. Paul was selected as the most popular site
outside of Iowa. The question of "When should we hold the conference” brought a
variety of responses from "Only in the summer" to "Not in the summer" but most picked
the months of May through October as the time they were most available. As I ha
suspected, members have a broad range of interests for both formal and informal
presentations. Short research updates and discussions of weaving problems or solutions
may be informally presented in the form of short talks, discussion groups, or posters.
Members would definitely like to take advantage of Vesterheim's library, collections, and

fiber classes before or after the conference.

Total Responses 45 ) . .
I am interested in: attending 44, presenting 11, planning 10

Where should we hold the conference? When should we hold the conference?
Decorah 42 January

Minneapolis/St. Paul 25 February 2

Seattle 17 March 5

Chicago 14 April 10

Wisconsin 14 ay 14

Oregon ) 12 June 17

British Columbia 11 July 12

Colorado 8 August 13

Ontario 8 September 12

Alberta 7 October 17

Nova Scotia/Maine 7 November 5

California 6 December 1

Pennsylvania 5 (No preference* 4)

Georgia 4

Indiana 3 ‘ _
D.C./Maryland* 1 * indicates a written in choice
Massachusetts/NH* 1

Saskatchewan* 1 |
What topics...? _ . |
Historical/traditional 37 Weaving/professional, art 16 i,
Design motifs/art history 31 Textiles in rites of passage 15
Weaving/home production 27 - Care and conservation 14
Archaeological textiles 26 Textile equipment/technology 12
Techniques/how to 25 Dyeing - 12
Card and band weaving 24 Tours of artists' workshops 12
Contemporary/innovative _ 22 lS:pinning 10
Museum or private collections 22 1bers/plants/animals 10
Museum/gallery tours 22 Biographies 9
Clothing and accessories 21 Poster sessions 7
Short research updates 19 Non-Scandinavian tours/activities 6
Show & tell - 19 Norw. social & agricultural history* 1
Travel and exhibitions 17 Other Scandinavian textiles* 1

The first Norwegian Textile Conference will be held in Decorah in 1997 and will be
sgonsored by Vesterheim Norwegian-American Museum. I hope to have the exact date of
the conference for the next newsletter. If you would still like to return your survey or
have additional comments or suggestions, please send them.

Laurann Flifg’ Curator of Textiles, Vesterheim Museum,
502 W. Water St., Decorah, IA 52101 (319)382-9681 Fax (319)382-8828
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Photo: Werner Karrasch, The Viking Ship Museum.

to determine. The different potential of the warp-
weighted loom has long been forgotten and can
only be rediscovered by extensive testing. More-
over, it is not at all certain that the weaving of
“long” lengths on the warp-weighted loom was de-
veloped in competition with the horizontal loom.
It could have been an earlier development, follow-
ing a demand for long unbroken lengths of materi-
al for large square sails. Depending on the period
of time and locality we have to take into account
that lengths of material for larger square sails
could have been made up of several pieces.

It is impossible here to go into the many com-
plex questions pertaining to the square sail which
for the past 25 years has been studied in connec-
tion with ship finds and square rigged boats®. We
shall just touch on the principal issues in relation
to the quality of the sail material.

Depending on the size of the fabric etc. a
square sail is made up of a number of fabric
lengths sewn together either with a round or a flat
seam (the latter is hardly ever used on traditional
sails). The edges have a hem (2-5 cm) reinforced
by a leech rope in dimensions according to type of

material, size of sail and the material of the rope it-
self. A distinction is drawn between rope of hemp
and rope of animal hair, for example horsehair
(simereb, liksima). The four sides of the sail are
called top, bottom and side leeches. In the bottom
corners the bolt ropes make long loops where the
sheets are fastened. Along the side and bottom
leeches there are a number of straps. At the bot-
tom they are meant for the sheets and in the sides
for fastening the boline or boline-pole which is
used to support the sail when sailing against the
wind. The top leech is fastened to the yard with

. straps which can be tightened or loosened as re-

quired. In rows across the front of the sail there
may be rows (reefs) of straps with 5-6 cm wide
strengthenings (sejsinger) of sail material at the
back. The material for the strengthenings follows
the weave direction of the sail material itself.
There are loops on the side leeches at the end of
each row. In the Middle Ages the longships had up
to 6 such reef or rifin the sail®".

The interplay between bolt rope and sail mate-
rial is quite important. The forces of the boline,
sheets etc. must run in the bolt rope and not in the
sail material. This is determined by the amount of
material that makes up the bolt rope, especially in
the side leech. When sailing against the wind the
sail must deepen (stand out) in the middle of the
front half (and not just bulge at the middle). In in-
creasing winds it is important that the sail can be
flattened by the sheets and the boline. The elastic-
ity of the sail must run diagonally across and not
vertically, but as already mentioned not be too
elastic. When tacking with a square sail the two
side leeches are in front in turns, and as the de-
mands on the front and aft leech are different (and
most important in the front leech) one aims at the
best compromise when sewing the sail.

It is obvious, that to meet the above mentioned
qualifications the bolt rope must be made of mate-
rials with an elasticity that matches that of the sail
material. Sails made of hemp and later of cotton
had bolt ropes of hemp. Wool sails had ropes of
horsehair (liksima). It is possible that other types
of hair rope were used, for instance rope of
sheep’s hair, and to some extent rope of pig's
bristles (grisebust), but our best knowledge is of
horsehair ropes®.

The experiences we have obtained so far with
woollen sail material tell us that it is supreme
when it comes to standing straight without folds.
This fact combined with the use of ropes of horse-
hair and the great skill in sewing the woollen mate-
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rial has not made for an easy conversion to sail
materials of hemp, flax or cotton. Bolt ropes of
horsehair for sails made of flax or nettles were
used in the old days in Nordland. We know from an
inventory from Troms of a sail where the side
leeches were still made of wool”. When people of
the Aland islands for various reasons including a
shortage of wool changed over to sails made of
flax, they added all the woollen material their res-
sources would sustain. The linen material was ob-
viously not as good and soon became leaky (ud-

© bleest)™. It is an open question, however, whether

this is the full explanation behind the continuous
attempts to acquire woollen material for at least
some of the sail. Another reason could be, as sug-
gested by the North Norwegian inventory men-
tioned earlier, that an optimal and constant inter-
action between the bolt rope in the side leeches
and the form of the sail were difficult to obtain
with a linen sail, which soon changed its charac-
ter®. A “bigboat” from Brandd, which was in use
until 1863-69, had 34 lengths of woollen material
in a sail made up of 7lengths in all.

Supplementary methods of
analysis

As already stated, we have to expect that the par-
ticular types of weave used in our own country for
wool sails in the Viking Age and Middle Ages and
later were either specially made for the sails in
question or were similar good standard fabrics,
which also had other uses such as clothing, tents
and the like.

This, of course, pose a problem, when we have
to analyse the present textile finds as well as all
future finds. We shall find ourselves in posession
of a larger or smaller textile find whose quality
and type of weave is identical to fabrics, that we
know were used for sails, but we lack the details
which determine that it is sail material. The ques-
tion is then if we can clarify this by some method
of analysis. Normally material for sails will have
been subject to continuous treatment preven"ting
the wool fibres from drying out and splitting, a
phenomenon that can be observed in material
for clothing as a result of washing etc. The prob-
lem remains though as the sail material will often
have had more than one life and been reused as
tarpaulins, caulking, sealing up of roofs etc.
(skarsi), where it has been treated with tar, pre-
serving the inner structure of the material but
obscuring the treatment it received as a sail with

Fig. 15. Drawing of the Brand “bigboat” by Emil Akerberg.
The square sail was made of 7 lengths of material. 3-4 were
non-fulled wool tabby, the rest of linen. After Budkalven
1924,

horse's fat, tallow and the like. Re-use for cloth-
ing, where the original characteristics of the ma-
terial are obscured, must also have been wide-
spread.

The present methods of textile analysis have
not been able to solve this problem, so they must
obviously be supplemented by other techniques.
And I think that the only chance of obtaining a use-
ful result is by long-term analysis of the effect of
wear and tear on the threads of warp and weft.
The fact that wool fibres have special properties;
that not only a tabby weave but probably more of-
tena2/1 or 2/2 twill was used complicate the issue
considerably. On top of this we have to add the
fulling process etc. With certain reservations it
should be possible, however, if one starts with sail
material of flax, hemp, cotton and some of the arti-
ficial fabrics. When they are new and unused we
find a strongly waved, thread in the warp and a
straight or almost straight thread in the weft in
these fabrics. When the material has been used
and strained for a long time the thread in the weft
will be waved while the warp thread becomes
straighter. This applies to hand-made as well as
factory-made fabrics. This problem was also dis-

~cussed by Sam Svensson in his analysis of the

sails found in Vasa's sail-room.

All the sail material we examined was woven in
such a way that the weft was straight from side to
side while the warp was wavy, over, under, over,
under the weft. This Is in complete accordance with
all machine-made sail cloth today, cotton as well as
hemp. When the sails are used for sailing the wavy
warp will stretch and become straighter making
every length of material longer. At the same time the




Fig. 16. 1. Warp and weft for an unused linen fabric. 2. Warp
and weft for the Viking Ship Museum's wool sail (1/1) before
it was taken into use. Photo: Werner Karrasch, The Viking
Ship Museum.

weft, which was straight from the beginning, will
now wave over and under the warp making the sail
cloth less wide. Used sail cloth then will always be
longer and narrower than corresponding new mate-
rial. This is the case today and must also have been
so at the time of Wasa. The distictly straight weft and
wavy warp of the examined sail cloth is thus proof
that the sails were new. As Wasa was a new ship it is
rather obvious that she had not been given old sails
from another ship. We do think, however, that this
might sometimes have happened. When a ship was
equipped for an expedition, one could take equip-
ment not othervise available from another ship that
was perhaps laid up or under repair. This applied
mostly to canons, gun carriages and boats, but also
blocks, rigging and sails.*

At the present time we have two wool sails at
our disposal, which we can analyse before as well

as after long time use. One is our new Faroe sail in
tabby. The other the 2/1 twill sail for the Skuldelev
3replica Roar Ege that has been in use continually
for a couple of seasons (unused reserve material
is available for comparison). Furthermore we
have the two 2/1 twill sails that were made in
Kvenveer on Hitra, Norway.

For the Faroe tabby sail we can start by noting
that the threads in warp and weft appear to be like
those of a new linen- or hemp material, there still is
a slight wavy structure in the weft. What will hap-
pen in use remains to be seen. Threads for analysis
from the wool sail for Roar Ege are about to be
taken out. The sail has been on exhibition abroad.
It will not be possible to make a realistic compari-
son, before this has been done, to the threads of
wool sails or remains of such from Norway.

At the same time it is important to examine the
threads of warp and weft in similar types of fab-
rics used for clothing etc.

Sail cloth of flax, hemp and possibly nettles may
have found some use in local areas. A thread
analysis of these materials should not be too com-
plicated.

To this complex of problems one must add the
fact that the forces affecting the threads in the
warp and weft are not equally strong on all parts
of the sail.

Fig. 17. Embla test-sailing the woollen sail. The material is
einskjeft (tabby). Photo: Werner Karrasch, The Viking Ship
Museum.

This article first appeared in -SHIPSHAPE-
Essays for Ole Crumlin-Petersen On the occasion
of his 60th anniversary February 24th 1995
Vikingeskibshallen i Roskilde. Reprinted with
permission.
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